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Oeitor  oil  M  a  lubricant,  94$ 


Oat,  Persian,  810,  888, 863 
Oatsatropbes :  and  comsti,  818 

in  general,  196 
Catering,  986,807,  881.  485 
Caterpillar,  remarkable,  133 
Cafe  dlMaee,  19 
Cata :  and  musie,  80, 38, 66 

other  flah  poiwms  fatal  to,  88 
Gauchy,  rills  near,  61, 180, 176 
Osndal  appendage  in  man,  177 
Cavalry  regiments,  181 
Celestial :  ohnnistry,  176 

objeote,  keen  sight  and,  486 

—  sketehee  of,  110, 131 
speoimens  of  equine  nidlfloation,  ttO 

Cell :  Fuller,  647 

portable  and  standard,  136 
Cellar,  damp,  607 
Cells:  carbon,  118 

In  series  and  parallel,  78, 98 

permanganate  of  potaih  and  dry,  898 

portable  and  standard,  169, 197 

wire  and,  for  bell,  661 
Cellolold:  96,199,  886, 807 

cuffs,  660 

fllmf,  808 
Cement :  aqarinm,  978 

forbic.vole8,68i 

for  bofler,  883 

for  glasi,  868 

for  pushes,  140, 160,  800 

for  stetm  joints,  116 

for  Btanding  heat,  419 

iron,  40 

maitio,  17 

plastering,  99 

to  resist  tulphuric  add,  899 
Centipede :  bottled,  646 

preierving,569 
Ooktre :  dead,  485 

Unk-motion  in,  967, 887 

of  preeenre,  168 

running  and  sacred  oiiflce,  114 
Centrifugal :  force,  468 

—  as  ezaroleed  on  the 'moon,  894,  867, 
897,  419 

governor,  Bndenberg's,  93 
Owebellum,  f  anetious  of  the,  588 
Ceylon,  cost  of  prodootioa  oC  tea  in,  611 
Chabot  observatory  in  California,  546 
Chain,  bioyole,  cleaning,  97 
Cbalns,  bioyole.  893 
Ctialybeate  springe,  76 
Chamber  organ,  464, 658 
Chameleon  weather  glass,  874 
Champney's  alimentary  compound,  169 
Champs  de  Kars,  Inmmons  fountains  of, 

496 
ChangsB  of  the  moon,  465, 500 
Charcoal,  animal,  maxing,  864 
Chelifer,949 

Ohemicsl :  86, 97, 160,  968, 481 
analysis,  77 
change  of  oolonr,  996 
gliding  of  glass,  199 
natnre  and  mannf  setnre  of  water-gas, 

518 
subatances  as  aatiaeptics,  comparative 

value  of,  7 
sugar.  810,  884 
Chemicals :  for  mlmlo  sea-fight  effects,  56 
photographic,  and  their  impurltise,6 
solabUity  of.  858 
Chsmistry :  oeleetial,  176 
comets  and  eraaee,  194 
organic,  studying,  441, 461 
CHB88 :  19, 40,  68, 81. 101. 188. 149, 168, 186, 
906,  SS8,  948,  S7i,  891.  818.  886, 867, 
379,  401,  499,  446, 467,  490,  611.688,  666 
Chevrenl,  the  late  M.,  194 
CbUdren'e  testh,  444 
Chiming  dock,  345, 864.  380, 8S9 
Chinese:  diamond  putting  maohlna, 79 

oiled  eilk,  99 
Chromic  acid :  161 

battery,  981, 353. 487. 607,  506,  598 
Cbnck:  dome,  sphsrioal  siida-rest  v.,  890 
466 
Ide's  Uthe,  846 
oval,  French,  166 
split  wire,  38 
Oharoh  clock,  small,  881. 830, 860 
Oircaiti,  telephone,  with  Blake's  trans- 
mitter. 967 
Olroaiar:  saw,  904 

surface  o?eaa  currents,  437 
Ciroulatlon,  hjt-wat«r,  18i,  831,  983,  848, 

863 
Cistera.  lead,  86 

Oily  and  Qullds  of  London  Institut*,  836 
Clarionet:  B  Sat,  88 

or  oboi,  98 
Clay:  86 

pipee,  how  made,  487 
Gleaning :  and  blesMhing  paper,  991 
and  polishing  marble,  384 
brass  cloak  dials,  463 
f  omitorc,  98 
grand  piano,  809 
marble,  441 
ehells,  519 
watch,  86 
Climate  of  Sbuth  Afrim,  10 
Clock :  chiming,  346,  364,  830,  858 
ohnrch,  smaU,  384,  380,  860 
coekoo,  117 
dial.  863, 894 
—  cleaoiuK  brass,  463 
eleetric,  118 
gong,  996, 345, 988 
gon.  436 
striking,  183.844 
trains,  13,  89. 66, 887 
Clock*,  improvements  in  winding,  817 
Clothee  :  837 

I    mildew  in,  886 
QonAy  obleotive,  998 


Qoaih's  duplex  gear  cutter,  191 
Clover,  pigs  in,  896. 506. 587, 548 
Clusters  and  nebuUe.  65, 70 
Clutch  for  pit-oage,  safety,  886 
Coach  paintiBg,  804, 886 
Oaal :  fire,  colouration  of  by  ealt,  88 

gas,  combustion  of  air  in,  69 

production  in  the  17 .8.,  161 

enpply,  our.  48 
Goals,  fool  value  of.  866 
Cocaine.  487. 507 
Ceckroaoh,  the.  633 
CoU :  800, 903. 551 

electric,  36,  66 

faulty  medical,  430 

induoticn.  15, 78, 398 

—  for  microphone,  804 
medical,  609 

—  battery  for,  160 
phenomena,  836 
pooket,  336 
shocking.  78 
winder,  182 

Coils  :  regoUtor  for,  961 

self  induction  la  magnet,  636,  647 

wire  on,  140, 160 
Cold:  air,  985 

tank,  607.  628 
Collodion :  films,  extra  senritive,  188 

poflitivea  by  limelight,  680 
Goloar :  ohemloal  change  of,  936 

tone,  78 
Coloured  fires,  464, 606,  596 
Colouring :  matter  of  muscle,  107 

parohment  plane,  449 

plans  on  skins,  449 

wax,  96 
Colounngs,  prseerving  vegetable,  386 
Ooloure :  combination  of,  194.  944 

photographie  prodaocion  of,  687 
Coiqnitt's  tobaooo-^ipe,  6 
Coinbustion  tnbes,  unproved  apparatus  for 

drying,  640 
Oomet :  Brooks's  new,  464, 601 

Davidson's,  647 

T.  eabhorse,  501 
Cometary  floods,  Newton  and.  111 
Comete :  Bamard'e,  501 

oataatrophee  and.  819 
Coosmiesloners  of  1851  Ukiag  a  site,  546 
Commutator,  77, 486. 597 
Commutators,  slida-rest  for,  617 
Compass,  syrapathetia  snail,  874 
Compo.  pipe,  nan  for,  60 
Compoeition  :  battery  cells,  14 

boiler-oovering,  449 

flreproof  non-oondnotiag,  104 

protective  for  iron,  496 
Oomponnd :  arithmetic  why  needed,  76 

eondenaing  eniiina,  87,  66, 76,  900, 811 

engine  on  OJLB.,  167. 180 

for  proteoting  sea-going  veeeels,  496 

locomotives,  18 

—  new  L.  and  N.W^  979. 838 
Compreased  air :  60,  96, 118,  158, 964, 486, 

448 
oa  French  tramways,  518 
Conoert  organ,  806, 851 
Concertina,  Bnglish.  300, 855 
Concrete  walls.  965,  858 
Condenser :  the  subitage,  148 

useful,  for  modern  objeottvee,  19^ 
Condenring  exhaust  eteam.  608. 588 
Conductors :  lightning.  3AS,  876, 895, 461 

three  wire  system  Of,  659 
Conee,  eetting  out.  60 
Congo,  vexeution  in  the,  193 
Gonttellations,  toe,  194 
Oontaoti,  platinam.  443 
Content,  cubical,  650 
Continaoas  brakes,  961 
Converiing  verge  into  lever,  86  S 
Convexity  of  the  sear  Biffel  tower  and  the, 

616 
Cool  shop,  876 
Oopemloas,  131, 153,  176 
Copper :  deposition,  987, 808,  338 
recovering  sulphate  of,  37,  96 
smelting,  95 

ntensils,  poiioning  by,  71 
wire  g^nge,  377 
Coppering :  carbons,  160, 9)0,  863 

iron.  880 
Oore  box.  14.  69 
Oorinth  oanil.  89 
Corkn  in  bottles,  retAlntng  at  any  height, 

893 
Corkscrew  machfue,  847 
Oark  soWent.  357 

Corn  wall  Polytechnic  Soci«ty,  Boyal,877 
Corona  and  aurora,  918,  386,  967,  980,  886, 

367 
OoronsB  (R).  937,  967 
Correct  time,  flawing  the,  489 
Oorrugated  roofliuff.  firing,  986 
Cosmogony,  "  Sctenea  and  Art "  of,  30 
Goapilni( :  appliano«s.  railway,  534 

rod,  James's  sbuaser**,  841 
Covering,  head,  861 
Oraba,  Kigantio.  411 
Crauk  :  shafte,  16 

turning,  16 
Cranks,  bicycle,  95. 137 
Cranston's  adjustable  reamer,  7 
Creaky  boote,  78 
Creation,  date  of,  apridee  of-  the  earth'e 

orbit  and,  463 
Cram,  603,  545 
Oreecent  of  Veuus,  risibility  of  to  naked 

eye,  381, 801, 386,  868, 454, 489 
Cripple's  carriage,  538,  660 
Crudtiles,  nickel,  877,  887,  481 
Crotches,  preventing  slipping,  11 
Crystals,  soda,  97 
Oabical  content,  560 
Ouekoo  clock,  117 
Cognot,  looomotive,  488 


cap  ^d  bsli  mioropbono,  07,ill7, 188 

Oorioiities  of  magnetiai,  some,  31% 
Current :  djmamo.  36 
measarement,  Pfannkueke'iinaw  method 

of,  477 

motors,  improvements  in  altentatinf ,  486 
Cusp  of  VsnusL  bluntoees  of.  55, 91 
Cot-out  joint,  Doubledayli,  976 
Cutter :  Olough's  duplex  gear,  181 

Xvans's  nnivenal,  180 

how  to  make  a  bolt  anl  rivet.  476 
Cntter*bar,  Haydon's,  73, 94,  118, 186, 166, 

177.196,980,940,803,388 
Cotter-bars.  310, 389, 161,  838, 351 
Cutting :  boiler,  699 

holee  in  tube  pUte,  947. 966 

instrumente.  Smith's  impravamento  in, 
910 

sorew,  119, 101 

abeet-lron,  884, 376 

wet  glue,  375 

wheels,  96. 187. 948 
Cydss :  driving  nphill,  866, 887, 807 

IffetropoUtan  ICaehlnistB  Cc'e,  87 
Gymai,  delta,  488. 607 
OjUnder :  battery,  HoltMr,  198 

boring,  66 

patterns.  888 

pivots,  77 
Cylinders  of  oompoundooodenalngeaginei, 
100 


DAQUBBBEOTTPB,  photo,  114 

DaUinger,  Dr.,  00  evolution,  61 

Damp  cellar,  607 

Dams,  488 

Danger :  of  stoves,  69, 94 

of  water  filters,  411, 460, 633 
Darning  wearer,  new,  166 
Darwin  v.  Lamarck,  18. 66 
Dates  of  earthls  perihelion,  646 
Davldscm's  oomet,  547 
Daylight :  obeervatioas,  889,  485, 468,  486, 
483,600 
stars  in,  413 

viribilitv  of  Heronry  in,  867, 368, 414 
Dead :  baits,  preeerviiiig,  137 

centre,  486 
Dead-beat  eecapemea^  84, 86, 116 
Deadly  disease,  a,  458 
Deafness,  887 

Death  oaueed  by  bad  meat,  440 
Death  trape.  the  world  full  of,  889 
Deoompoeition  of  water  by  elecErielty,  188 

808.531 
Def eotive  sl^t.  468,  568 
Definition,  mftorosoope,  36 
De  la  Bue,  the  late  Dr.,  194 
*' Delta"  metal,  381 
Delagee,  floods,  fte.,  196 
Deodorising  oarbon,  608,  638 
Departure  u  eoienoe,  new,  484 
Depolartser,  Bottone's,  460 
Deposition :  of  copper,  987, 888 

of  sine,  663 
Details :  of  looomotiVM  shown  at  Paris 
Exhibition,  618 
of  Sweet'e  lathe.  845, 886, 410. 478, 510 
Detective  camera,  Herbari's  "  Balipee 

patent  changing  baok  and,  383 
Developer,  580 
Dial,  eloek,  858, 894, 897 
Dials,  watch.  14 

Diamond  catting  machine,  Obineee,  79 
Diaphragm  of  dampy  level,  965 
Diaphragms,  riDcations  of,  106 
Diatoms,  anlmalitv  of  osrtsiu,  18 
Differential :  eaUsolat,  800 
equattons.  897, 419,  4tf 
Dioplree,  390, 416 

Dioptric  theory,  eoms  objeotioni  to,  485 
Dipleidosoope,  546, 548 
Dippiog  rod,  387 

Direction  of  lightning,  453, 488,  600,  646 
Disaster,  Armagh,  684 
Discharge :  from  the  ear,  508, 538 

of  pipes,  119 
Discs,  vibration  of  telephone,  178 
Dieeaee :  cat's,  18 

deadly.  459 
Disinfectants,  95, 416 
Disinf  eetor,  a  new,  501 
Dissimilar  batteriee.  conneoMn?.  904,  Hi 
Dissolving  apparatns,  prismaUc  dioptne, 

117 
Distance  of  ths  virible  horison.  453 
Distances  of  the  fixed  etaca,  1U8 
UistiUer/,  487 

Distribution :  of  energy  and  leeistanoe  in 
prime  movers.  187 
of  WclgQt,  116, 137, 167, 180, 189,949,  440, 
486 
Diuretic,  laotoee  as  a,  434 
Dlriders,  oalpers  and,  148 
Diriding  oval  on  lathe,  490 
iiivisioa  plats  and  index  for  laths,  991, 968 
Dog  mussle,  441 

Dog-cart  brake,  838,  876, 418.  485, 506 
Dome  ohack,  epherical  elide-CdSt  v.,  380, 

456 
Domestlo  eleotrio    lightii^,  Mohromate 

batteriee  for,  135 
Donoaster  ez^seee,  O.B.B.,  336 
Di>ubleday's  msulating  ent-ont  joint,  176 
Drawing :  cyolodds,  instrument  lor,  519 
mechanieal,  15, 67 
perspective,  196, 130, 149,  960 
Dxawiugs,  fading  of  water^oolour,  878 
''Dreadnanght"  loeo.,  on  the   Penavyl- 

vania  Bailroad,  634 
Dream,  Bichter'e.  589, 545, 651 
Dreams  of  a  haefaeeah  amoker,  161 
Dreeeing  threehtaig  maohlna  motha,  68 
Drilling :  oast  iron,  401 
maohine  beneh,  Brttaonla  Oo.'s,  116 
small  holes,  80^  77 
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DrDIa,  temMriac  waMh,ifl8i,  819 
Drlfint  belit,  rala  for  power  of,  IfS 
Drop  a  penny  in  tl&o  ilol,  488 
DroH,  ftprto-motal,  874 
Dromi  of  threshing  mMhlBM,  18S 
]>l7:l»tfear7,  600,618 

mantle.  865 
Dryjnv:  floor,  199 

eomtmetloB  tnbef,  improved  appuntm 
for,  MO 
Donl  weithmetifl,  68 
Ihimpf  level,  dinphngm  of,  966 
Daodeelmali  v.  metrio,  68, 98 
Dnit  eolleotor,  new  TentiUtor  and,  869 
Djeiac:  and  Tamiihing  leather,  16 

wloker  work,  181 
DfnamiflbU7,ia8,877 
Dynamioal  high  tid^  podtioB  of  the,  72 
Djnamlte  gan,  another,  190 
Bynamo:  16, 86, 78, 98, 119,  190.  180,188. 
996, 866, 8M,  876, 899, 449, 468, 486,  699 

and  aoeamulator  for  bloyole,  17, 86, 118 

Braih,897 

ehaigtng  aeotunnlaton  by,  190 

eorrtat,  88 

eleotcioal,  Viotoria,  16 

lor  aro  and  Ineandeeeeat  lighting,  908. 
681  ' 

for  waterwheel,  77 

forty  to  fifty  lighter,  98 

four-pole,  168,  901 

Oramme,  79, 161, 994,  947 

magnetielng,  448 

Manoheetor,  188,  897 

motor  and,  996.  487 

ahoac,  119, 947, 6(/7 

filemena,140 

aznalL  87, 908,  877 

■parking  of,  60 

epeedof,119 
Dyaamoe :  eonpliag,  966, 864 

fitting  up  eaetingi  of,  987 

winding,  988 


BAB,  diioharge  from  the,  609, 80 
Xarth :  a  eeoond  rotation  of  the,  100, 169 

apeidee  of  orbit  of,  468, 600. 646 

Moeatridty  of  orbit  of,  419,  600 

rotondity  of,  646 
Baater:  day,  418 

in  1897,  811,  894,  888 
Bating,  art  of,  487 
Bbonialng,  86 

Beoentndty  of  the  earth*!  orbit,  419, 600 
Beoentrioe,  614 

Belipee.  photograpba  of  the,  194 
Boonomio  ralua  of  bacteriology,  996 
Boooomiier,  simple  gae,  984 
Bdge,  Btreight,  68 
Bdibie  mtmhroome :  619 

tozio  aotion  of,  88 
Bdinborgh  atudeDt'e  mteroeoope,  471 
Xdiion'a :  mimeograph,  480 

pyromagnetio  motor,  418 
Bel,  egge  of,  80 

Bffeose,  telepbonio,  Inteniity  of,  989, 974 
Bffioienoy  of  large  apertnree   im  mlero- 

■oopy,89i 
Bnf:n«w.l96,949,9B6 

of  an  eel,  80 
BIdollo  dote,  apoohromatio,  815 
Baflel  tower,  the,  vlsibUity  of  at  a  dietanoe, 

899, 419,  416, 487,  468,  608.  595 
Xlbowa,  bendi,  and  braaoh  pipei  in  loam, 

making.  171 
Bleotrio:48l 

alarm  clook,  468 

bell  ooutrnotlon,  1, 108. 148, 981,  887, 491 

—  fltttng,  praoUeal,  87,  988, 808, 889 
belle,  60, 160,  810,  895,  449,  461,  486 
coU,  86,  66 

oondnctozB,  659 

enrmnte,  modem  Wewi  of,  888 

heating,  expanding  hoopj  and  tires  by, 

891 
lndioator,119,188 
lamp,  698,  680 

—  for  lantern,  988 
lampe,609 
launch,  Mdldm,  995 
launehei,  480 

light,  908, 947,  989,  809, 607 

—  battery,  509 

~  carbons,  903. 914 

lighting,  9«6,  699, 650 

meter,  Bmith'e,  984 

xmUways  in  America,  7 

•oarf -pin,  944 

tell-tale,  8herloek%  881 
Bleotrleal :  experiment,  onrions,  166 

query,  881 

repaire,  967,  807, 889 

teittnff,  practical,  63, 971, 449 

triqraie,877 

wekUng.406 
Bleotrioslty  recording  saemometer,  874 
Bieetrioity :  extracting  hain  by,  181 

■aeea  liquefied  by,  98 

bardeniag  and  tempering  by,  48, 884 

beating  railway  ooaohee  by,  461 

Ughtatng  and  atmoepliezlo,  465 

medicil,  946.  966,  986 

otUlsation  of  in  indattrial  porioite,  898 
SLeotrolyBie,  902 
Bleotro^magneta :  68, 78, 77, 904. 946, 881 

whieh  la  the  marked  end  of,  861 
Electro-motore :  99, 190, 160, 160, 181,  947, 
968, 364, 419, 609 

how  made  and  naed,  44,   170,  979,  498 

waterproof,  980 
Bleotra-plating :  894, 416, 610^  698 

ferns,  988, 881 
Blement,  standard,  190 
Bfemantezy  biology,  87 
Blephanty  larfMt  ever  killed  In  India,  880 


flUlpM  :986,807,88a 

■pacing  the,  179 
BUlptio  orbit,  Telodty  in.  986 
Bmery  whiel,  home-made,  for  grinding 

■mall  tools,  898 
Boptying  tank,  599, 660 
JBnamel :  418 

paint,  bath,  461 
Bnamelllng :  iron,  18 

■mellaraeles,  96 
Boceladns,  tislbiilty  of  In  imaU  tsleaaopee, 

70,108 
Bndowment  of  reeearoh,  600 
Bnergy  and  reeistanee,  distribution  of  in 

prime  movers,  187 
Bttgine:  609 

braises  cuttlog,  948 

castings,  66 

driring,  877 

G.  Stephenson's  first,  891 

horiaontftl,  189, 908,  811 

horse-pewev  of,  17,  59,  99,  119, 190, 140, 
461 

making,  model,  88,  607 

petroleom,  896 

pipee  for,  190 

qnery,  87. 68, 190, 180, 168, 188, 996,  996, 
8n,  607, 687 

rereciible  rotary,  81 

rose,  41, 88, 980, 989, 940, 961,440, 668, 488 

fiavery's,  180, 181 

email  potrer,  97 

speed,  189 

starting  compound,  87, 68, 76 

Trevithick's,  487 

valve,  Wbeslock,  96 
Inglne  turning  in  irory,  484 
Bngineering  :  material,  eteel  as  an,  199 

sorveyor,  land  and,  966, 839 
Bngineer's  aoooants,  84, 76 
Bnglne  power,  989 
Bngines  :  eompound  oondensing,  900 

early,  606 

heat,  other  than  steam,  489,  478,  488, 
615,689 

hone-power  of  j  461 

laanoh.  78,  96 

most  powerful  rolling  mill,  697 

reoent  thermo-motlTo,  479 

loee,  41,88,  990, 989, 94(7,  961,  440,  458, 
488 

rotary,  184, 685 
BaoLUH  Mbobavio:  as  a  work  of  refer- 
enoe,  166 

astronomy  and,  60, 71,  81 
Bni^ish :  concertina,  809, 855 

lerer  watch,  160 
Engraving  on  steel,  996 
Engravings,  fozel ,  441 
Bnlargements,  photo,  448 
Enlarging :  apparatns,  photo,  97, 187 

lantern,  a  b^,  68 
Bqaal  star  distances, '  probaUe  approxi- 
mate of«  71 
Bqoation  of  time,  56 
Bqnations,  diffeientU*,  897,  419, 449 
Equatorial :  moont,  456 

monntlng,  cheap,  194, 908 

stand,  Berthon'v,  86, 58  ■      f 

telescope,  998 
Eqaine  niiifioationt  flome  celestial  iperi- 

mens  of,  MO 
Ericsson,  the  late  ICr.  John,  60 
Errors :  about  snakes,  popular,  45 

in  the  moon's  place,  80, 70 
Escapement,  dead-beat,  81,  96, 115 
Bepin,  Mr ,  a  personal  explanation,  153 
Eieence  of  vanilla,  356 
Ether,  tbe,  and  constitution  of  matter, 

481,500 
Ekhyl,  bromide  of,  as  an  anaBithetie,  916 
Svans'B  Improved  uniTersal  cotter,  180 
Everybody,  piano  for,  9B4,  888,  388 
Evoldtlon:  Dr.  Daliinger  on,  69 

■ceUar,  501 
Exhaust  steam :  963 

condensing,  508, 528 
Bihibition,  Paris,  96,  117,  188,  158,  841, 

408,  471,  518 
Exhilaration,  alooholio,  416, 486 
Expanding  hoops  and  tires^  by  dectrie 

heating,  891 
Expansion  of  bodies,  54 
Experiment :  earioos  eleotrioal,  158 

Aanklin'a,  396 
Experimentation,  msgnet  for,  899 
Experiments:  in  physies,  simple,  46,  67 

in  eonnd.  some,  178 

simple  sdentiflo,  540 
Explosions,  boiler,  scale  as  a  oause  of,  596 
Explosive  engine,  986 
Bxploeivee,  988,  805,  318,  899 
Extracting  scent,  661 
Extraction  of  gold,  51 
Bxtractor :  a  mote,  489 

pen,  Stanley's  patent,  146 
Extracts  from  Bergeron,  41, 88, 165,  951 
Extraordinary  meteors,  809,  880 
Bye :  areas  of  a  96in.  o.g.  and  the  pnpil  of 

the,S86 
Byepieces,  telescope,  59,  70, 76 


"F.BJLS,"  letters  by,  80,  70,  108,159, 
194,  986,  980, 894,  867,  419,  453,  500,545 
Factory  spindle,  79 
Fading :  prints,  85 

water-cotoar  drawings,  878 
Faith  or  sight,  500 
False  notes  on  violin,  985 
Fan :  for  engine,  17 

new  Syracuse,  864 

noiiy,  441 
Fans :  992 

Anting  paper  like,  181 
Fsrrant's  inedium,    hints  on  nonnting 

objects  in,  617 


Fastenings,  machine,  488 
Feed  pump,  810 
Fehling's  solution,  996 
Felt  hat,  protecting,  597 
Fermentation,  alcohol  and,  78 
Ferns,  deetro-plating,  968,881 
Ferri»ishloride  battery,  490 
Fibre,  Bbea.  187 
Fiddle,  double  bam,  17 
Field,  geology  in  the,  868 
Field-magnets  for  H  armatnn,  856 
Files,  sharpening,  106 
FUme :  oellnlold,  909 

extia-eensitlve  eollodiov,  189 
Filter :  for  eoapy  water,  659 

for  wsste  oil,  898, 419, 469 

paper,  testing,  460 
Filters,  danger  of  water,  460, 598 
Filtratioa,  18 
Finder,  teleeoope,  .896 
Finding  the  correct  time,  488 
FInger-naili.  899 
Fininirs,485 
Fire :  bam,  bending,  97, 117 

colouration  of,  by  salt,  88 
Fireballs  and  motors,  hdghti  of,  419 
Firr-englne  locomotive,  485 
Fire^ztingniehing    apparatns.    Carver's 

patent,  495 
Fireproof  nou'condnctlng  composition,  104 
Fires,  coloured,  464, 605.  696 
Fish  :  oommissicn.  United  States,  866 

poiions  fatal  to  cate,  88 
Flehing-linee.  waterproofing,  180 
Fish's  steam  or  hot-water  heater,  590 
Fixtures  for  hand  latHee,  some,  480 
Flames,  sensitive,  198. 177 
Flamsteed,  Bayer  and,  65 
Flanges,  boiler,  441 
Flask :  bars  and  gsgfsn,  47 

weights,  97 
Flet-bottomed  canoe,  908,  944 
Flat  earth  problem,  a,  548 
Flats  for  Neirtonian,  894, 854, 867, 876, 866, 

419.  841 
Flattening  wood  for  fretwork,  878, 894, 461 
Fleming's  gss  tester,  8, 89 
Fletohex's  :  bath-heater,  78, 96, 181 

eensitive  flsme  burner,  108 
Flies:  448 

wDere  do  they  come  from  ?  64, 71 
Floats,  water-motor  peroossion,  75 
Flood,  Newton  and  Nosh's,  81, 70 
Floods,  Newton  and  cemetary.  111 
Floor,  drying,  199 
Flora  medica,  seme  little  known  plants  of 

the,  83, 93, 880, 549 
Flues.  187, 157 
Fluid:  pressure,  shaping  Bittal  by,  96 

prism  spectroecope,  963 

treeing,  16,81, 85 
Fluorine,  490 
Flute,  508 

Fluting  paper  like  fans,  181 
Flux  for  oompa  gae-pipe,  60 
Fly  wheeK  986 

Fcons  of  a  lens,  finding,  106, 441 
Foot-lathe,  833 
Foroe  :  centrif  ngsl,  419 

lines  of,  119 

pump,  supply.  18 
Forge,  small,  968 
Fork,  tuning,  standard,  864 
Formula,  ooalUt'js,  863,  874, 880, 895i  416, 

441 
Fortnight  in  Lakeland,  436 
Fountains,  luminous,  of  theSGhampi  de 

lCars,496 
Fracastorius,  sunset  on,  414 
Frame  saw,  78 
France :  cultivation  of  prnnee  in,  94 

geological  map  of.  435 
Franklin's  experiment,  897 
*'  Pratton,"  the  locomotive,  877 
Frajn  and  Qoodyear's  pipe  wrench,  498 
Freesing :  76 

machines,  506 
French :  locomotive  works,  a,  890 

oval  chuck,  165 

polish,  60 
Fresh  egge,  196, 949, 985 
Fret-saws,  improvements  in,  187 
Fretwork,  flatttning  wood  for,  878, 894, 461 
Friction  resistance  in  prime  moven,  408 
Front-elide  Uthe,  468, 488 
Frosted  sUver,  896 
Fncus,  47 
Fuel :  oil  as,  48 

value  of  coals,  866 
Fuller  battery,  15, 547 
Functions  of  the  cerebellum,  688 
Furnace:  14,57 

lining,  189 
Fnrnaoee,  blowpipe,  116 
Furniture :  cleaning,  93 

white  wood,  999 


GhAGhG^BBS,  fUsk  bars  and,  97 
Galife's  ehiorlde  of  stiver  battery,  878 
&alvanio  battwy,  street,  811 
Galvanometer :  84, 181 

K.M.B;  patent  pocket,  638 

sensitive,  140 
Oap-bed  lathe,  slide-rest  on,  865,  876, 485, 

606 
Gas:  997 

analysis,  technical,  648 

batteries,  IS,  89, 66, 74,  177 

blowpipe,  151 

burner,  regulating,  78, 98 

economiser,  sisipie,  984 

how  It  is  misapplied,  68 

lamps,  regenerative,  989 

reflectors  for,  and  other  lights,  616 

tester,  Fleming's,  8, 89 

water,  889i  464,  606 


Gas :  ehemieal  nature  and  manufiMtne 

of,  618 
Oaiheagine,  896, 441,  461 
GaiMndl,  947,  957. 896,  868,  889. 418,  tt6 
Gbesner's  dry  battery,  78 
Gas^toves,  Meldlngex's  impnivenanta  in, 

588 
Gasworks,  908,998 
Gateshead  refractor,  tbe  great,  108 
Gauge :  for  grinding  senw  tods,  495 

gUsB,999 

mercurial  presrare,  159 

■team,  faulty,  874 

wlnd-pressore,  86,  76, 85 
Gauges,  eoppw  wire,  877 
Gear :  cutter,  Olongh's  duplex,  191 

for  bicvole,  6 

moulding  bevel,  191 

reverslDg,  989 
Gearing,  eompound,  947 
Gelatine :  nutritive,  method  of  preparing, 
96 

prints,  glaaing,  81 
Geneva  watch  repairs,  486, 507 
Geological  map  of  Franoe,  485 
Qeokwy  in  the  field,  858 
Geometrical  lathes,  940 
German  yeast,  994, 986i  968 
Gigaatio  orabe,  411 
Gilding  glass,  199 
Glleppe,  La,  artJfloial  lake  of,  488 
Ginger :  beer,  508 

wine,  651 
Girder  drawing,  57 
Glses :  blowing,  amateur,  UO 

ohemicalgilding  of,  189 

gauge,  999 

ground,  how  to  make,  889 

pewter  solder  on,  894 

speeulnm,  dlaeoloued,  15 

rtained,  609 

Venetian,  891 

^Mel,  mending,  947 
Glasing :  gelatine  prints,  81 

tilee,«N 
Glue :  cutting  blocks  of  wet,  375 

perished,  16 
Gnats,  proteetloo  against,  856 
Gold  :  its  extraction,  51 

leaf,  486 

process,  Tlerra  Seoa,  688 
Gong  :  clock,  996,  945,  986 

slower  striking  of,  808 
Goodli  improved  camera,  406 
Goremor:  86' 

findenberg's  centrifngal,  88 

quadrant  link,  865 
Gradients,  railway.  490,  488, 449,  469, 485 
Gramme  dynamo,  79, 161, 994,  997, 817, 811 
Granite,  boring  holes  in,  78, 96 
Granule  battery,  86. 66 
Graphic  telescofw,  Varley's,  600 
Graphite  battery  plates,  14, 16 
GravttaUon,  419 
Gravity  problem,  888 
Greaee,  removing  from  paving,  987 
Great  Eastern  railway :  oompoundi,  167 
180 

Doncaster  express,  995 

tank  engines,  858 
Great  Northern  englnee,  97 
Great  Western :  aatomatie  vnonnm  brake 
943.968,985,808 

broad  gauge  locos.,  968,  986,  884 

narrow  gauge  loooe.,  487 
Greenbonee :  pipee,  painting,  96 

saddle  boUer  for,  448 
Greenwich  :  sunshine  at,  434 

viaiUtion,  999 
Grey  parrot,  894 
Grind,  license  to,  190 
Grinding  :  and  setting  seraw  tools,  gauge 
for,  495 

small  tools,  home-made  emery  wheel  for, 
398 

speculum,  96 
Grinding-in  plug  tape,  190 
Growth,  54 

Guide  plates  and  pins,  88 
Gnildo,  soonding  rocks  of,  191 
Gum,  quick-drying,  994 
Giu:  air,  510 

eaps,84 

cloek,485 

djnamite,  another,  190 
Gunmetal  fittings,  cleaning  and  protect- 
ing, 987 
Guns,  alarm,  468 


HAaiOSOOPB,  189, 194, 999 
Hair  dyeing  among  working  people,  917 
Halo,  solar,  195 

Hammer,  round-faced,  118, 187, 157, 180 
Hammock :  35, 68 

canvas,  809 
Hangohow  bore,  90 
Hard  water,  680, 651 
Hardening :  and  tempering  by  eleetrioity 
43 

—  steel,  899, 484 

boesee  of  cycle  crank  shafti,  900 

lathe  tools,  967 

steel,  448 
Barecaatle  accident,  155 
Harmonium :  166,966, 987 

▲meiican  organ  v.,  416,487,459,484, 608 
596,548 

reeds,  896 
Harmony,  854 
Harness  hoiies,  best  shoe  for,  888, 858, 878^ 

4^696 
Harp,  the,  809 
Harts  riling  cards,  181 
Harvard :  college,  work  at,  191,  980 

index  of  variable  stars,  980 
Harvest  spider,  661, 661 
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Tfy^'f— ^  imokeri  dnuni  of,  161 

HMtlofB  telfltoope,  tlw,  S16 

Hftt,  ptotooliiogw^  BS7 

HaoiTi  improTOBunti  In  taimlBg,  146 

Haydon  mitfeer  btf ,  79, 94.  118, 186, 155, 

177,1»6,»0,I40,S08»5M 
HMd :  hlafcAe,  bniiiig,  901 

oowwtiogt  861 
HMurth,  brmitag,  441, 587 
Ha»t:«iiginei  other  thMifaam,  418,  476, 
488,616,689 

•zpansloii  of  tiodlcf  by,  54 

■olftr,  inoraaM  of,  861 

■onnd,  and  liffht,  804 
HoaMag :  a  room,  16 

saUwaj  ooaobea  by  elaelrlelty,  451 

iwimmlBf  bath,  444 
Hotehta :  matoor,  601 

of  flnbaili  and  meteon  aboTO  the  earth, 
418,501 
HoUxMmaata,548 
Halm  wind,  the,  61 
BendazBon  etael,  161 
Her  berf a  *■  BoUpee  "  patent  dunglag  baok 

and  deteothre  eamara,  888 
HtoUvy,  looomotlva,  878 
HobbiM.ntlUtyof.809 
Holder  for  email  InoandMetat  lamp,  168, 

887 
Hblee :  bnahing  liTot,  166 

onttlB8tiibee.i47.t66 

drilling  ■mall,  60, 77 

in  beechwood,  boring,  157 

la  granite,  boring.  78,96 

in  marble  eUb,  181 
HbltHT  oyllnder  battery,  88 
Homo  mannfaotnra  of  eamerai,  118 
Hoope  and  tiree  expanding  by  elaetrto 

heating,  881 
HMsm :  artlfleial,  106 

of  Biflel  tower,  418, 468 
Horiaontal  engine,  189,108,811 
Horn,  144, 868 
Hotee*power  of  enginee,  17, 58, 99,  U9, 140, 

Horeoi :  beet  eboe  for  hameek  888,  868, 
378, 488, 696,  548 
medloinee  for,  ^6 
Hospital,  551 
Hot  tea,  eealding  by,  in 
Hot-water:  olronlatU»,  188, 101, 888,  848, 


iTory:  ongin»4niBittg ii 
imitation,  or  oellnlold. 


,868,885,807, 


heater,  Flih*!  steam  or.  610 

pipee,  anti-freezing  mixture  for,  85 

Hour-Angle  of  the  moon.  458 

Hnman  blood,  la  the  stalnf  888 

Humidity,  690 

Hfdzanta,  deanlng  gnnmetal  ilttiagi  of, 
and  protecting  then  in  all  weathers, 
987 

Hydraollo :  organ  blower,  839 
praienre,  worUng  eteel  by,  154 

HydmolioB,  119 

Hydrooyanlo  aold,  estimating,  16 

Hydrogen  ilnorlde,  159 

Hydrostatios,  810, 888, 858 

HydrozyUmine,  ehlorlde  of,  868 

Hypo,  BolnbOity  of,  146 

Hyiwthesosnon  ftngo,  180 


ZOH:90 

apparatns  to  Illnstrate  the  inflaeaee  of 

presenre  on  the  Tolatlliaing  point  of, 

400 
experlmente  on  the  iaexpantibUlty  of 

water  and  eontrftotioa  of,  461 
Ide'e  Uthe  chuek,  3i6 
Illnmin%ting  a  larifd  paraboUo  jet  of  water, 

method  of,  167 
lUumtoadon,  artlAoUI,  eome  reoent  de- 

Telopmente  In,  146 
lUoaiou.  a  a  opUoal,  166 
Immereion  objeotire,  506 
Inoandesaent :  lamp*.  69, 160, 945 

—  holder  for,  S68, 987 
lighting,  160. 448,  485 
lighting,  Paiate  iwitoh  for,  16 

looabator  regnlator,  78 

India,  largest  elephant  ever  kiUed  in,  830 

ladUn :  Ink,  198 

railway  problem,  580, 661 
Indioatioo,  bell,  609 
Indicator :  888 

eleetric,  119,  188 
ladicea  of  refraotion,  191 
Indnob^Doe,  647 
Induotloa :  908 

coil,  16, 78,  998,  894. 91S,  963 
Inductor,  the  tele-,  481 
Ingrowing  toe-nail,  83 
Ittjeotors,  486 
lok  :  for  boote,  67 

Indian,  198 

marking,  699, 560 
loeeot  powder,  Persian,  180 
InseoU :  birds  that  destroy,  865 

monntinir  in  balsam,  891 
Inafiantaneoas  photos,  486 
IntelUgence  in  low  forms  of  life,  819 
Intensity  of  telephone  effeoti,  981, 974 
Intercalating  apparatni,  Mix  and  Ctene it*s, 

98 
Interior  photography,  dark,  861 
Interest,  rate  of,  659 
InTentor8,a  royal  inatitate  of,  417 
InTisfibliUy  of  light.  980 
Iron  :  and  steel,  analysis  of,  86, 188, 818 

—  proposed  international  standards  to 
control,  67 

eopperlnff.  880 

catting  sheet  into  strips,  884        • 

melting,  965 
Ixoomonger/^  491 
Irona,  leg,  968, 868 

IrregnlarforoDS,  ornanisn  ting,  860, 378, 415 
iTory:  167 


JABLOOHXOFS'diftrlbatUm.patentk 

98 
Jade  mineo,  Bormeee,  544 
Jamee's  ehnnter'e  eoopllag  rod,  841 
Japaneae :  tnmblen,  60, 77 

yeast,  90 
JTapanning,  181,  999 
Jar,  Leyden,  81, 78, 1141 
Jargoon,468 

Jet  siphon,  maronrlal,  165 
Jewelry,  487, 607 
Jinman's  law  of  stoma,  18,  58 
J.  K.  P.'s  wheel-oatting  attadhmeat,  81 
Joe  in  the  botUs,  849 
Jolnte:a3beetoe,196 

wiped,  901 
Journal  of  the  Lireipool  Anfaonomleal 

Soolelar,8S 
Jndd,  Prof .,  and  lonar  TOleaaoea,  849, 867 
Jndson  call,  06  ^ 

Jnpttar :  aw,  a4, 458, 454, 5a 
ooonltatton  of,  181, 645, 647 
red  apot  on,  486 

KBaNilClit.860 

Kepler's  eaoood  law,  86, 108, 158 

Ksyleos  watehee,  881 

Keys,  piano,  469 

5?/yay%  taper.  847 

Kttohen  boiler,  69 

Kitten  and  paxasites,  987 

K.  IL  B.  pocket  galfaiiomotn,  588 

Kola  nnt,  the,  411 

Krakatoa  oolnmitte^r^port  of  Oe,  108 

XiABBLS,  wood,  187 
lAboratorr  nas,  aoplratoiB  for,  408 
Lsoqner,  deanlng  oif  old,  986 
Laoccae  aea  dlwretio,  484 
Lager  beer,  487, 680, 661 
lA  Oileppe.  artifldal  lake  of,  488 
Lakeland,  fortaight  in,  486 
Lamarck,  Darwin  ▼.,  19, 66 
lamp :  mo,  531 

blowpipe.  508, 598 

eleetric,  598, 580, 651 

—  for  lantern,  988 
spirit,  966 
snrgleal  eleotarloal,  75 

Lampe :  77 
eleetric,  508 
inoandeeoent,  69, 160, 946, 487 

—  holder  for  smaU,  968, 987 
**  Lanoaihire  Witch.*'  the,  878 

Land  and  engineering  sarTeyor,966, 839 
Language,  aslns  bad,  867 
Lantern  :  119 

a  big  enlarging.'68 

pantographs,  & 

pinions,  86,  67 
Lap :  and  lead,  606 

of  Talre,  99 
Lapldary'B  work.  199, 899 
Large  tree,  888. 868 
Lathe:  114, 6o9 

another  primitive,  118 

chuck,  Ida's,  846 

dWldiing  OTai  on,  490 

dirlsion  plate  and  index  for,  891 

engine  for,  965 

foot,  338 

f  ront-4iide.  466, 483 

Lukin,  the,  66 

maodreU  887 

polishioK  on,  487 

qaery,  160,  181 

slide-rest  oa  gap-bed,  865, 876. 485, 506 

8weet*«  engine.  846, 806, 41o,  478,  640 

tooKangieof,  916 

—  hardening,  KJ 
wheels,  877 
wooden,  119 

lAthes :  flxturee  for  hand,  some,  480 

tait^tocksof,608 

Walker's  enbstltute  for  step  cones  in,  862 
lAuneh  :  electric,  *'  Maiden,"  995 

eogiaes,  78 

steam,  63 
Launches,  electric,  490 
Lavender  beads,  448, 465, 506 
Law :  Kepler'e  second,  96, 108,  168 

of  storms  Jlnm^n's,  18, 58 
Lawn  mowers,  189,  800 
Lay,  a  sinpLe,  814 
Leid :  capplag  carbsni  with,  77, 886 

dstem.  86 

lap  and,  608 

pipe,  14 

red,  480 
Leaf,  gold.  485 
Lsaky :  boat,  540 

boiler  tabes,  119 
Ledaneh^ :  464 

battery  constmation.  487 

cell,  voltage  of  the,  79 

cell,  bisniphate  of  potash  in,  84, 116, 187 

—  inoandeeoent  lighting  with,  448,  469, 
466 

Leg:  Improved  artlfleial,  192 

irons,  968. 358 
Legal,  140. 169,988 
Lemon  cnltlvation  in  fitoily,  440 
Lens  :  Barlow.  108,  419, 449 

finding  focus  of,  108, 441 
Leonis,  beta,  803 
Letter  lock,  poxxle  or,  86 
Letters,  reveraed  brase,  59, 157 
Level,  diaphragm  of  a  dumpy,  965 
Lever:  bicycle,  831 

watch,  16 


Leydeniar:81,78,U4 

Prof.  Lodge  and  the,  986 
liberty  statoe,  eleetiio  torch  on,  17 
License  to  grind,  186 
Life.  Intelligence  in  low  forme  of,  918 
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coils,  self-induction  in,  586,  647 

for  experlmsntation,  899, 888, 461 
Magnetising  a  dynamo,  448 
Magnetism :  effect  of  light  upon,  80 

in  watches,  prcfontlon  of,  ai48 

some  ourioBties  of,  919 

terrestrial  and  the  sun,  980 
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aa  f  ael,  43 

filter  for  vaate,  898, 419,  469 
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Pswter  solder  on  glaas,  894 
Pfannkoche's   new   method    of  emant 

measursmsat,  477 
Phenomena :  ood,  886 

of  the  steam  jet,  191 
Phenomenon  :  a  curious,  304 

in  cheap  literature,  880 
Phonograph,  181,  608 
Photo. ;  Dsgaerreotypo,  391 

enlargement,  448 

enlarging  apparatus,  97, 117, 137 

llth(H{raphio  traaefeis,  348 

miiiro,367,387,808 
Photograph,  laitantsaeoos,  697 
Photographic :  16, 189. 366, 487, 607 

ohemleaia  and  their  impnrltiea,  6 

production  of  eoloure,  647 

Bcrap  books,  967 

studio,  826 
Photographs:  of  the  eclipse  of  January 
Ut,  194 

reproducing,  828 
Photography :  994,  946,  661 

astronomical,  468 

baokgrouada  la,  868 

dark  interior,  364 

lunar,  399 

micro,  60 

egme  recent  adYaaoasin,  478 

wet-plat »,  876 
Photometer,  a  new,  865 
Pootoi :  iastantaneoud,  488 

painting  or  colouring,  463 
Phrenology,  70,  94,  lOtt,  id3,  153,  165, 180, 

818,  336,  sua 
Physiol,  simple  experiments  in,  46, 66 
Paydiology,  praoiioal,  36 
Piano :  894 

byGclUrdiandCoUard,  eletaiog  grand, 
303 

fitting  reeda  to,  968 

for  everybody,  963, 984. 804,  338, 893, 416 

key  woodworr,  463 

pedala  for,  i86 
Pianos  Schonl«ln*s  transposing,  311 
Pleoald  snails,  461 
Pigments,  689 

Pigs  in  cloTer,  396,  606,  687, 649 
Pilatufl  railway,  the,  366 
Ptle :  driTcr,  automatic  steam,  11 

thermo-eieotrio,  389 
Pilsener  lager  beer,  680, 661 
Pin,  eleetrie  eoarf ,  344 
Pialons,  lantern,  86, 67 
Pink  paper,  336 
Pias  and  guide  plates,  88 
Pips  :  Colqaitt'a  tobacco,  6 

i<xayn  and  Ooodyear's  wnaeh  for  lead, 
14,  76.  438 

*•  roll  call  "tobsoco,  379 

smoke,  67, 116, 391, 949, 831 

steam,  injection  of.  In  petroleum,  119, 
139 

store,  160, 900.806 

wronohee,  438, 480 
Pipeclay,  663 

Pipea :  aati-f  reesing  mixture  for  hot- water, 
85 

diecharge  of,  139 

for  engintta,  190 

how  clay,  are  made,  487 

ia  loam,  making  elbows,   bends,  and 
braucb,  171 

opeolag,  461 

orgsn,  181, 199 


Pipes :  painting  gieanhonie,  96 

paper,  organ,  396 
PUa,897 
Piston :  877 

rings,  3M 
Pit  osge,  safety  clateh  for  the  prtfantioa 

of  overwinding,  936 
Pitch :  Greek,  807 

ailTsr-chaeer*s,  117 
Pitot  tubes,  164 
Pifot  holee,  bushing,  986 
PiTOts,  cylinder,  77 
Plane  for  Kewtoniaa,  sfae  of,  465 
Planet :  oroMlng  the  son'a  dJae,  367 

Jupiter,  468 

Meronry,  885 

motion,  eun  and,  488 

perihelia.of.  600 
Planetsry  aad  solar  matters,  91 
Planing  maohlne,  14, 84 
Plant,  eoloariog  parchment,  449 
Plants  secondary  battsKT,  476 
Plants :  of  the  Flora  Medioa,  some  Uttle 
known,  88, 98, 880,  548 

sensittre,  881 
Plaster :  oaats,  994 

ofParis,876 
Piaatering,  cement,  99 
Plastic  metal  bearing,  660 
Plate :  outting  tnbe  holes  in  tabs,  966 

diTision,968,881 

I  rises  and  steam  prsMUxt,  831 
saden  caps  on  carbon,  886 
Plates :  and  pins,  golds,  88 
and  rods,  making  carbon,  300 
for  Wimahurst,  140 
graphite  battery,  14, 16 
manganeie  and  osrbon  battorj,  138 
protectire  oompoettioa  for  iron.  496 
Phttimr :  electro,  119,  394,  886,  418,  810 

—  on  f  ems,  963, 807, 831 
alolnl,  117, 181 
platinam,  83. 98,  lU,  lU 

Platinum :  oontaets,  oxidising,  449, 469 

plattog,83,93,lll,  188 
Ping  tap4,  grinding,  180 
Pneumatio  maohiae,  improrementa  ia«  340 
Pneumatics :  99 

tabular,  181 
Pocket:  accnmuUtofb  160 

coil,  386 
Poison,  starflih  a,  19, 83 
Poisoning  by  copper  ntensils,  71 
Polar  caps,  why  has  tho  moon  no  3  699 
Polaris,  486 
Pole :  nmoring,  935,  946 

which  end  of  an  electro^uignet  ia  the 
marked  or  north  ?  361 
Polish:  333 

shells  to  dean  and,  441 
Polishing  :  943 

Freaoh,  60 

in  lathe,  607 

machine,  68 

marble,  cleaning  and,  334 

oak,  187 

on  lathe,  487 

or  burnishing,  368 

▼uloanite,  600 
Pond,  emptying,  16 
Poppet,  183 
Popular:  astronomy,  a  litUs,  175 

errors  about  snake*.  46 
Population  of  the  United  Statee,  10 
Portable :  aad  standard  cell,  186, 166, 187 
333 

apparatus  for  the  safe  and  easy  produc- 
tion of  magneaium  light,  144 

battery,  59 

engine,  H.P.  of,  99. 119 

—  leaky,  119 

masical  iattrument,  383,  854 

steam  bath,  947, 366 

▼apour  bath,  77, 116 

wioker  or  cane  beta  for  hot-air,  steam 
or  sulphur,  361 
Porta,  6t  jam,  810 

Position  o(  the  dynamical  high  tid),  79 
Post>offioeAot,7u 

Potash:  bisniphate  of,  in  Lsdancbd  cells 
84, 66,  116,  187.  300 

permanganate  of,  aad  dry  oelli,  838  849 
463 
Pottery,  glass  for,  468 
P«iWder :  alum  ia  baking,  965 

bouse,  16 

Persiw  insect,  180 
Power :  77 

engine,  small,  97, 130 

motlTS.  16,  366,  376 

o(  aperture.  389 

of  drlTlng  bsite,  rule  for  measuring  ths 
173 

of  engine,  88, 69 
Pcactlcal :  details  of  blaeksmithing,  197 
830,  484,  643 

electrical  testing,  68, 871 

physiology,  36 
Predictions,  metecrologle&l,  645 
Presenration  of  copper  ooiler*,  374 
Preserring :  centipede,  563 

dead  baits,  927 

mixture,  444 

smith's  bellows,  60 

▼egetable  colouring,  386 
Pressure :  366 

atmospheric,  188 

centre  of,  168 

gauge,  merourJal,  140. 159 

hydraullo,  working  steel  by,  S54 

shaping  sheet  m>itAl  by  fluid,  35 

square  inoh,  158 

st«am,per  H.P.,  17 

->  and  plate  glaiss,  831 

yieltiiag  of  metAi  to,  eome  usej  of  thi 
286 
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Fntsd's  b6lt  idMtt,  99ft 

Prevention :  of  nmirDetlim  in  wntohet,  848 

ofrart,lie,ll9,468 

of  tobomxloata,  680 
Frtaiuy  bnttary,  a  a«w,  848 
Pilme  moven :  nolitonoo  and  dlf  txibntioa 
o(  enargy  In,  187 

—  frlotion  of,  408 

Zed  leenlaton  for,SB3 
w  o(|  Aftronomr :  Oopemioaf  ani  the* 
181,  IBS,  176  194, 
Loekyar's,  65, 70 
PrtmltlTe  laihe,  aaother,  118 
Frhitinff :  ooUotype,8IS 

oneUk,  169 
Pzlnto :  fkdlny,  36 

SUiioff  gelatine,  81 
Ints  on  deanlng  and  bleaohiog  paper, 
fto.,  991 
Priim,  ipeotn»aop8  with  flatd,  9(8 
Prlamatio  dioptriedinolTiagapparfttnf ,  117 
Problem  :  902, 994,  946,  863,  420,  483,  637 

a  flat  earth,  648 

graTlly,  8S3 

lnarlthnMt1o,88l 

Indian  railway,  680, 661 

maounration,  839, 868, 374, 896,418 

BaTery'a  en^^ine,  181 
ProUems,  78, 939 

PiooeiwM,  einmltaneoai  thought,  160 
Prodaotioa :  ooal  in  the  United  States,  161 

of  ooloars,  photographie,  637 

of  ■odlnm,  470 
Proofs,  iword.  14 

Propelling  ahip'a  lifeboats,  m%aaftl,  878 
Properties  of  metallle  m«nganeee,  on  the 

preparation  and,  886 
PfoporUon  mm,  a,  967, 987 
Propalslon :  of  boat,  60 

of  shipa,  19, 38 
Proteoting  felt  h%t,  697 
Proteotor,  armature,  449 
Pronei,  the  ooltiTatton  and  preparation  of 

iaFranoe,  94 
Pwadoseorpionidea,  196,  919, 949 
Pnlp,  wood,  419 
Pnmp :  air,  938, 966 

feed,  310 

panufio,  909 

proring,  630 

eimpleaold,990 

■apply  f  oroe,  16 

<vaWee,877,4i8 
Pamping,  810 
Pamoe,  398, 419, 469 
Panoning  braes,  fto^  986, 373 
Pnnkhaa:99 

maohine  to  drive,  989 
Parifloatlon :  of  line,  418 

water,  689 
Poreaite,  atiU«ation  of  eleotrieity  in  in- 

dastrial,8i8 
Poehes,  oement  for,  i40, 160 
Puile  or  letter  look,  96 
Pyromagnetle  motor,  416 
Prometer,  660 
Pyroteohny,  97, 610, 699 

aXTADB  A.VT  link  goyemor,  866 
Uaarter,  Zeiss  apoohr  jmatio,  607 
Qaeen*e  taxes,  307 
dlaery :  Ameriean  organ,  843 

eleotrioal,  881 

engine,  87,  B6, 180, 188, 168,  IS),  996, 377, 
607,697 

Uthe,  16U,  181 

BAOB,  raaway,  64 
Baoquste,  863 

Railroad  :  Penneflvenla,  *<  Dreainaoght,'* 
looomotive  on,  694 

time  system,  the,  618 
Railway:  a  good  ma  on  the  Caledonian, 
606 

aooidenta,  948,378,441 

ooaehee,  heating  bf  eleotrieity,  461 

ooopUng  appUanoee,  441,  686 

enginee,  Brightoa,  869. 878,  417, 490 

gndlents,  490, 449.  446 

in  Sootlsnd,  first,  361 

Midland   and  Booth  Western  Jmietion, 
76 

mileage,  896, 986 

Pilatae,966 

problem,  Indiant  680, 661 

raee,64 

Bhymney  and  Breoon  and  Kerthyr,  97 

■hunting,  189 

signal  returns,  469 

■ignalUng,  88 

the  L.  and  N.W.,  new  oompound  looo- 
motive,  Teutoide,  469 
B«ilwaya :  eleetrio,  in  Ameriea,  7 

loeomotlTee  wbush  openel  four  early, 
980 
Raising  deformed  apple-tree,  84 
BampMt  of  Bohiller,  where  did  it  oome 

from  ?  87 
Rate  of  Interest,  669 

Bates,  poor,  and  other  ninnielpal  tazee,  669 
Bnt^,  464, 486, 606, 646 
Rattleenakee,  and  stlnn  of  beee,  169, 196 
Beamer,  OranstoA'e  adjustable.  7 
Recharging  medied  battery,  78 
Beeiprooatiag  motion,  16 
Beeorering  ealphate  of  copper,  37 
Bed  .-lead,  480 

shadow,  807 

■pot  on  Jupiter,  486 
Beduoing  temperature,  883 
Beede :  fitting  to  piano,  986 

for  organ,  116 

—  pedalB,76 
BefleettngtelflMope,  98,  94,  110, 139,  169, 

176, 198 


BefleoAor  for  gae  and  other  lights,  616 
Befleotors,  flau  for,  647 
Bef raetion,  indices  of,  194 
Bsfraotor,  the  great  Gateshead,  108 
BogenontiYe  gas  lamps,  889 
Begimente,  oaralry,  189 
Begion  near  Oanohy,  176 
Begulating  gas  burner,  78, 96 
Begulator :  17 

for  ooils,  961 

incubator,  78 

merenrial  speed,  809,  360»  399 1 
Begulators :  for  prime  motere,  speed,  983 

speed,  487 
Beminisoenoas  o{  southern  skies,  868,  988, 

809 
BemoTing :  mercury,  968 

pole,  886 
Benderlng  emde  carboUe  aold  soluble,  416 
BenoTating  band  oniforms,  181, 900 
Bepedr  of  raloanlte  oells,  811 
Bepalring :  inoandesoent  lamp,  606 

watoh,  866 
Bepairs :  cycle.  34 

eleotrical,  367,  987, 807, 889 

watoh,  16,  69, 76. 160 

—  Oeneya,  491, 607 
Beport  of  the  Paris  obserratory,  169 
(luteareh,  ths -endowment  of»  600 
ifcesistanoe :  box,  884 

friction  in  prime  movers,  403 

in  prime  movers,  distribution  of  entrgy 
and,  187 
Reoistaaoes,  16 
r^-jMnant  table,  14 
Reversed  brass  letters,  69,  Vff 
R??ersible  rotary  engine,  81 
Li  ^  rexiing :  gear,  889 

model  locomotive,  909 

Aswiew* : 
A  Textbook  of  Oeneml  Astronomy,  by 

0.  A.  Younr,  316 
An  Sneyolopeadla  of  Ardhlteolore,  by  J. 

GwUt,  88 
Oommeroial  Organic  Analysis,  by  A.  E. 

AUen,404 
Electricity :  theoretleally  and  practically 

considered  by  the  aid  of  tharmo-eleo> 
'  tridty.  by  A.  Boat,  404 
Ltfe  of  dlr  William  Slemeni,  by  W.  Pole, 

88 
Miecellaneous,  98. 317. 406 
Practical  Sorreyiag,  by  O.  W.  Usill,  99 
8'ar  Atlas,  by  Or.  Hermann  J.  Klein, 

edited  by  B.  KoClore,  ILA.,  91 
StoUar  Bvolntion  and  its  Belations  to 

a  o'ogloal  Time,  by  J.  OroU,  816 
Ttii  book  of  the  Luitern,  by  T.  C.  Hep- 
worth,  816 
Th9  Metallurgy  of  SUver,  by  IC.  Bissler, 

404 
The  IConlder's  Beady  Bookoner,  by  D. 

Ne-ive,  816 
TU^  Telephone,  by  W.  H.  Preeoe  and  J. 

Hai«r,  33 
Thd  Uses  e{  Plants,  by  8.  Boulger,  404 
The  Voltiie  Accumulator,  b/  B.  Bfynier, 

816 
The  Watch  ani  Olookmakers*  Handbook, 
.  by  P.  J.  Britten,  316 

Bovolviag  beUowf,  93 

Bhea  fibre,  137 

Biohter's  dream,  689, 616,  661 , 

Riokiason'e  patent  indic»tin<  calipers,  317 

Btgg*s   pAteot    water -motor  or  steam- 

engins,  319 
Bills  near  Gaaohy,  61 

Blng,  Saeura's.  v«riAbi1ity  of  white  region 
on,  110, 176,  918,  936,  937, 980,881,  384, 
849, 488,  600 
Binge :  of  Saturn,  bright  spot  on,  196 

piston,  346 
Bock  oil,  the  origin  of,  447, 606,  695 
Bocks  of  Gnildo,the  soondiug,  191 
Bod:  bearing, 69 

•lipping,  987 

James's  ehunter's  oonpUng,  341 
Bods :  and  plates,  making  OArbon,  800 

carbon,  8M 
Boof,  principal,  strains  on,  68, 181 
Boofin^ :  fixing  corrugated,  886 

materiela,  WAterproot,  968 
Boom  :  cooling  apparatus  for,  419 

heating  a,  16 
Ropes  and  cables,  wire,  187, 167, 180 
Rose  engine,  980, 440. 468,  488,  484 
Boee  engines :  11,  939, 961 

Wagner's  nniversal,  840 
Botary :  engine,  reversible,  31 

engines,  184, 685 
Botacion  of  the  earth,  a  second,  109, 163 
Boating  mMhine,  881 
Bobber :  faced  type,  98 

fasteniog  stereo-metal  to,  98, 118 

moulding,  886 
Bule :  a  simple,  for  finding  the  vanishing 
points.  186 

for  meaearing  the  power  of    driving 
belte,  179    - 
Bust,  proTentlon  of,  116, 119, 468 
Bosty  water,  119, 168,il81 


SAOOHABOMTOBTBS,   the  dis- 
crimluailon  of  the  Tarious  specias  of. 
460 
'  Sacred  orifioe*':  11 

and  running  centre,  114 
Saddle :  blojcle,  84 

holler  for  graenhoase,  443 
Safety  :  bicycle,  806,  380 
oltttch  for  pit  chge  for  the  prevention  of 

ov«rwiaalng,  986 
self-steering  BJ).,  697 
wntoh  bow,  patent,  939 


BUt :  blue,  448, 469, 486, 606,  697,  660 

the  disQoloration  of  a  ooal  flre  by  oooif^ 
mon,  88 
Sand :  and  wster  trough,  698,  660 

blast,  374 
Satellite  of  Saturn,  the  fifth,  110 
Satellites :  of  Saturn,  11, 30, 66 

of  Uranus.  818 
Saturn :  78,  108, 181,  138, 168, 176, 301,  894 

and  Neptane,  60 

and  Urenus,  spectra  of,  884 

ring,  variability  of  white  region  on,  110, 
176, 918, 986, 987, 983, 98i;i834, 849, 488, 
600 

rings  of,  bright  spot  on,  19S 

satellites  of,  11,  80, 66 

the  fifth  satellite  of,  110 
Savage  tribes  of  Burmah,  .71 
Savery's  engine,  160,  ISl 
Saw :  circular,  804 

—  electro-motor  for,  888 
frame.  78 

setting,  869 
Saws,  improvements  in  fret,  167 
Scale  as  a  cause  of  boiler  explosions,  686 
Boaldiag  by  hot  tea,  889,  830 
Scareerow,  986,  846 
Scent  extraoting,  651 
Scienea :  and  art  of  oosmogony,  30 

exam.,  188 

new  departare  in,  481 

of  anlmil  locomotion,  87 
Scientific :  amuaemsnts,  161 

experiments,  simple,  640 

will-o'-th'-wttp,  483 

Boismrio  Nsws  :  10, 89, 49. 69,90, 107, 189, 
161, 174,198,917,  986, 966,:879,  301,883, 
848,  366, 888.411,  434, 468,  480, 499, 681, 
644 

Soientliio  fikMletles : 
Astronomical  of  France,  8, 186. 98S,  347 
County  of  ICiddlesex  Natural  History 

and  Science,  68 
Institote  of  Marine  Bngineers,  847 
Institution  of  Oivil  Bo^eero,  8 
Liverpool  Astronomical,  161,  866 
Qoekett  Mleroeeopical,  979 
Boyal  Astronomical,  48, 178,>86,  346 

Boyal  Meteorological,  8,90,178,966,806 

Boyal  Mioroscoinoal,  98 
Western  Ifioroscopioal  Olab,  936,  318 

Schohlein*a  transposing  piano,  311 
Scotia  camera,  896  • 

Scotland,  first  railway  in,  361 
Borap-books,  photographio.  987 
Screw :  auxiliary,  396, 418, 441, 461, 486 
threads,  381     ^ 

tools,  gauge  for  grindingand  setting,496 
Sorew*cnttlng,  60, 119,  909 
Screw-down  taps,  16 
Screwing  to  wedges  in  walls,  988.  309 
Sea,  the  convexity  of,  and  ths  BlflCel  tower, 

685 
Sea-flghteffects,  chemicals  for  mimic,  84, 

66 
Sea-going  vessels,  eomponnd  for  proteoting 

bottom  of,  496 
Seamanship  and  navigation,  468 
Secondary  :  batteries  480, 609 

—  in  train  lighting,  some  rdsolts  with, 
648 

battery,  a  Plan*«,  476 
Segment,  castings,  ciroular  toothei,  916 
Ssienographical,  130, 967, 869 
Senaitire :  collodion  films,  extra,  189 

fiames,  198, 177 

galvanometer,  140 

plants,  331 

sound  alarm,  487 
Sepia,  84 
Series  :  and  parallqU  cells  in  73, 93, 

and  shant,  486, 607 
Sewlng-michine,  earine  for,  469 
Sextant,  parallax  of  the,  646 
8hadojr,red,  307 
Shafting,  centre*  of,  87 
Shafts,  crank.  16 
Sharpening :  files,  106 

twist  drills,  84 
Shset :  iron  into  strips,  cutting,  S34, 376 

metal  sbaping  by  fiaid  pressare,  96 

lino,  doll  black  for,  994 
Sheete,  corrugated,  947 
Shellac  eolation,  188,  901 
Shells,  to  clean  and  polish,  441, 618 
Sherlock*!  electric  tell-tale,  361 
Ship,  model,  68 
Ships :  liCeboAta,  manaal  propelling,  378 

pMition  of  H. Ms,  660 

propalslon  of,  19, 89 
Shocking  coil,  78 
Shoe :  for  harness  horsai,  best,  838,  368, 

873.438.686 

making,  17 
Shoes  for  horses,  648 
Shop :  cool,  376 

front,  630 

window,  lighting  by  eleotrieity,  190 
Short's  telescopes,  the  fractions  engraved 

on,  176 
Shnnt :  dynamo,  119 

machines,  876 

series  and,  486, 607 
Shnnter's  ooapUng  rod,  James's,  341 
Shnnting,  railway,  139 
Shnnt-windlng,  a  dynamo,  947 
Siemens  dynamo  oonatr action,  140 
Sight :  defeetlre,  468, 486,  697 

keen,  860 

»  and  celestial  objects,  436 

or  faith,  600 
Signal  returns,  railway,  459, 
BlgnaUlng :  89 

railway,  36 


Silk:  ■rti6oIal,994 
Ohineee  oUed,  99 
fishing  lines,  waterproofing,  180 
painting  on,  40 

{irinting  on,  169 
ver  :  battery,  chloride  of,  14 

frosted,  386 

G  rifle's  fliedieal  ohlortde  battery,  878, 
469 

solntioD,  948 

waste.  996 
Silver-chaser's  pitch,  117 
Silvering  speoalnm,  66 
Simple  experiments  in  phyiief ,  46 
Siphon;  14 

merenrial  Jet,  966 
Siren  for  measnrlng  velocities,  886 
Sketches  of  oelestlal  objects,  110 
Sketohing  teleeoope,  Varley's,  696 
Skle^  remlniioeness  of  soathero,  858, 98f , 

809 
Skins,  colouring  plans  on,  449 
Sknll,  development  of  the,  916 
Slab,  dronlar  holes  in  marble,  IBS 
Slag,  17 

Slanting  wheel  teeth,  16, 36 
Siloing  oranges,  67,  76 
Slide  rset:  168,199 

for  commutators,  617 

on  gap-bed  lathe,  366,  876, 486, 606 

V.  dome  chuck,  spherieal,  890,  463 
Slides,  engine,  449 
Slipping,  preventing  horses,  168 
Blips,  metal,  807 
Smelting  copper,  96 
Smith's :  bellows,  preserving,  80 

eleetrie  meter,  984 

improvemente  in  marking  or  ontttag 
instruments.  910 
Smoke  pipe,  67, 116. 681, 9U.  331 
Smoker,  the  dreams  of  a  hasnee«h,  161 
Snail  compass,  sympathetie,  374 
Snails  piebald,  461 
Snake,  ringed,  646, 661 
Snakes:  and  mongoose,  399 

popular  errore  about,  46 
Snow :  and  meteoiitlo  dolt  on  the  moos, 
600 

b!aok,174 

Inner,  646 

on  the  moon,  465, 488 
Soap,  398 

Soapy  water,  filter  for,  669 
Soda  erystals,  testing  strength  of,  97, 117 
Sodium,  the  production  of,  460 
Soft  soldering,  14 
Sof  tsning  water,  489 
Solar :  corona,  300 

hAlo,  196 

he&t,  increase  of,  861 

parallax  from  the  transits  of  Venni,  108 

perihelion,  608 
Solder  on  glass,  pewter,  394 
Soldering:  end  melting,  apparatut  for 
877 

fluid,  331 

soft,  14 

to  amalgamated  sine,  469 

lino  bath,  78 
Soles,  sweaty,  944 
Solidifying  petroleum,  470 
BolubiUty :  of  ohemioals,  368 

of  hypo,  986.  845 
Soluble  paraffla  wax.  51 
Solation :  blohromatio,  190 

brassing,  77 

Fehllag's,  996 

for  blueing  steel,  87 

meat  preserving,  966 

Kesslar's,  986 

shellac,  188, 901 

silver,  948 

testing,  377 
Solvent,  corn,  864 
Soand :  417 

heat  and  light,  304 

sensitive  alarum,  487 

some  experimente  in,  178 
South  Afrioa,  climate  of,  10 
Southern  cusp  of  Venus,  blontneu  of,  65, 

91 
Spacing  the  ellipse,  179 
Spsrking  of  dynamos,  60 
apeaking  tube,  946, 868 
Specimons  of  equine  nidiflcatioo,  some 

celestial,  980 
Spectroscope  with  fiuld  prism,  953 
Spectrum  of  the  Aurora,  108 
Speculum:  dlecoloured^glaas,  16 

grinding,  98 

metalj  308, 363 

silvenng,  66 
Speed:  bicycle,  110,606 

engine,  139 

of  quick-speed  enginei^  ooonting,  87 

regulators,  487 

—  for  lurime  movers,  998 

_  mercurial,  309 

Speeds,  34 
Sphere,  bulk  of,  966,980,'.986, 307 
Spherical  slide  rest,  .t.  dome  ohuek,  899, 
466 

■one  area  of,  468, 464, 486 
Spider,  harvest,  681, 651 
Studies,  faotory,  79 
Spiral  springs,  417 
Spirit  Lamp,  966 
Spirits  of  camphor,  903,  883 
Split  wire  chock,  88 . 
Spokee,  bicycle,  376, 898 
Sprengers  blowpipe,  action  of,  187 
Spring :  bed,  883,  876 

motor,  16 

spiral,  417 

steel,  668 
Springs :  398, 419 

ohatybeate,  76 
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Sprixigi :  imftoh  and  olonk,  8M,  806 
Bquu* :  iDeb  prosaoze,  1S8 

tralBV,  888 
Btainod  gUm,  809 
Btetniag  tarmootta,  419, 44S 
Biaad :  aqoatoriAU  Berthon's,  36, 88 

—  toleaoope,  908,  414 

BUadard :  »Qd  portable  oell,  136,  166, 196, 

aleoMat,  190 

toning  fork,  864 
Btnnda,  inoandMaant  lamp,  807 
fitanloyl  patent  •*  pen  eztraotor  **  146 
Star :  abnormal  appeaianoe  of  a.  849 

atlaaei,  108 

dlatanoae«  the  prolMble  'approximate  of 
equal,  71 

mattera,  91 

the  nan  of  a  binary,  194, 9S2, 986 
Btar>6eb  :  S63 

poleoo,  IS,  88 
8lan:  dietanoee  of  the  fixed,  108 

in  dayUght,  419 

aomber  of  Tiilble,  419 

obeerTatlon  of  ▼anabkOf  280 
Bkatae,>Llbcrt7,17 
Steam :  16, 60 

and  tide,  484 

bath.  porUbie,9i7, 866 

oometa,  196 

eondeuing  ezhaiut,  608, 698 

exhaiut,968 

Cage,  faolfy,  874,  89  i 
at  engfnee  other  than  iteam,  489,  476. 
4997618,  839 
Jot,  pl&eoomeaa  of  the,  191 
jointi,  oemeat  for,  116 
laiinoh,60 
maaaoring,  698 

nr  hot-wator  heater,  Fiih's,  590 
pQe-dil?er,  antomatio,  U 
pipe,  injeotionof  petrojenm  la,  119 « 189 
port^8:0 
preaanre  and  plate  glaia,  881 

—  per  H.P^  17 
Bteam-Migine :  97 

B^Sf'a  patent  water-motor  or,  849 
SteamabiiM^  the  growth  of,  489 
Steal :  809 

analjaii  otizQaand,86, 188,  818 

—  propoaed  Intematianal  etaadafdi  to 
eontrol  the,  66 

-    aa  an  engineering  material,  198 
biajele  hub,  16 
Inanae,  461 

«iamoillttg  iron  and,  807 
aagraTlng  on,  996 
hard  tloung,  416 
mincora,  tamiahed,989, 809 
name  atampa,  896 
■all-hardening,  77. 98, 443 

—  Mashet'a,  «41 
aolntion  for  bloelng,  87, 68 
■pring,668 

tempadng  and  haideniag  ot»  888,  417, 
484 

welding,  469 

working  by  hydnnllo  preaaare,  Vk 
Bleep,  iiadiente,  469 
•*  Bteepleohaaer  '^  the,  86 
Btoering  apparatoa,  60 
8«aUar  eTcdntion,  801 
Step  eonea  in  lathee*  869 
Biereo-metal :  droaa,  874 

faatenlng  to  robber,  98, 118 
Btereotypr,.97,117 
bKioka,  walking,  417 
Btiaga  ot  beea,  and  rattleenakea,  166 
Btonyhnrat  obierrationa  of  the  aim,  976 
Btorage :  oeUa,  17 

—  and  dynamo  for  Moyole,  86,  66k  116 
Storing  negatlTei,  947, 966 

Btorma,  Jlnman'ailaw  or,  18, 68 

Btore-pipe  dlflioalty,  160,  9U0 

BtoToa :  ^Ceidlnger'e  improTomeat  la  gaa, 

thedaaj^or.69,  94 
Straight  elge,  68 
Ssinina  on  toof  prlnolpal,  68, 181 
Striking:  (look:  188 

—  erratic  9U 

of  gong,  ilower,  809 
Btriaga,  Tfolin,  898 
BCroke  and  preaeara,  mean,  608 
Stadeate'  mloroaeope,  the  Edinbargh,  471 
Bindlo.  photogiaphio,  886 
Bobefiage  ooadeater,  aotea  on  the,  149 
Sogar:  aeaaaatl-lnoroatator,  16a 

beet,  967 

ouie,  Biannfaotare  of  paper  from,  8 

ohemloal,  910, 884 

tea,  milk,  998 
Balphate :  of  oopper,  depoaitlon,  987, 808 

—  reooyering,  87 
of  merenry,  669 

Bolphlde  of  Un,  78 

8alphQnal,681 

Solphorie  aoid,  aiaeaio  in,  888 

Bom,  proportiaa,  967, 887 

Boa :  and  planet  motion,  486 

oroialng  the  Uae,  860 

dial,  600 

Btonyhnnt  observatioaa  on  the,  976 

terreatrial  magnetlam  aad  the,  980 
Bondial,  wall,  169, 184 
Soalight  meaanrer,  468, 463 
Boa'a  diae,  planet  oroa^ing  the,  867 
Boaaet  on  FhMaKorioi,  414 
Bonipot,  389 
Bi^ply,  oar  ooal,  48 
Borfaee,  fladiag  tbe  podtioo  ot  the  moon 

orer  the  earth't ,  468, 600 
Sorfkoee,  ornamentiag  Inegolar,  989, 969, 

809,878,416,440  »    '-^    «-» 

Borfaeing :  lunar,  418 

niaahiBe,9l3 
Sorgooo,  189 
Borgiaal  eleetrioal  lamp,  76 


Bonrey,  nndargronad,  968 

Sazreyor,  lanoaad  englaeerlag,  866, 889 

Sweaty  aolei,  944 

SweetVi  engine  Uthe,  8i6»  886, 410, 478, 640 

Swimming  bath,  heating,  444 

Bwltoh.  the  Palate,  96 

Sword  proofa,  14 

Symbola,  the  ralue  of,  174 

Syraeoae  fan,  the  new,  864 

Sjatem :  the  ndlroad  time,  619 

of  oondnotorf ,  the  three-wire,  659 
Syatema,  better  metrie,  185, 166, 177, 196, 290 


T  ABLB  :  reeonaat,  14 

of  meaanrement,  967 
T^b]ea,teanait,  159 
Tainted  well  water,  190 
Tangent  galyaoometer,  34 
Tank  :  eold,  486, 507, 688 

emptying,  698, 660 

englnee,  O.B.Bm  863 
Tanning,  HaafTa  Improvemonta  in,  146 
Taper :  camera  bellowa,  668 

keywaye,  947 
Tape:  griadtng  ping, 1 190 

aerew-dowa,  16 
Tar-arater,  488 

Tamiahad  ateel  mirrota,  889. 809 
Tattoo  marka,  remo?al  o(,  199 
Tanee :  poor  ratea  and  other  mnnioipal,  660 

Qoeen'a,  807 
Tea :  aoaldtng  by  hot,  999. 881 

angar,  milk,  996 
Teehnioal  gaa  aaalyaia,  648 
Taeth :  ehildren'a,  444. 469 

Blantiag  wheel,  16, 86 
Telogsapn  llnea,i66 
Telegraphie,  67 

Telegraphy,  for  raaohea,  train,  99 
!Me-lndaeter,  481 
Telaihone  :  17, 140, 986, 987, 306,  854, 486 

aeaeap,a0O 

annonoiator,  16, 67 

Beaaett  aoooatio,  887 

oironita  and  eall,  967 

oonneotiona,  33 1 

tranimltter,  967 
Telephonle  effeota,  the  inteadty  of,  989, 974 
Telephonee,  190,  988, 680,  668 
Teleeoope :  84. 69, 76, 903, 833 

eqoatorial,  998 

—  monat  for,  466 

—  itaad,  908, 414 
faulty.  968 
finder,  896 

flat  for  Newtonian,  394.  867, 419, 441 
refleotiag,  98, 94, 110, 138, 169,  176 
anew  oean  in,  139, 686 
ttie  Htatiaga,  916 
Vailey'8  irraphle,  600 

—  Bketching.6S6 
Teleaoopei :  and  optioa,  990 

f raotioaa  ongraTed  on  Saort'e.  176 

Tidbilll^  of  Bnoeladn^  in  amall,  70 
Toleeoopio :  apertare,iS94 

eyepleeea,  60, 70.76 
Tell'tale  :  a  train,  697 

Bherlook  eleotrio,  861 
T^mperanee  beer,  980 
Temperature,  ledoeiag,  838 
Tempering«  419 

aad  hardealagby  elootrioity,  48 

hoei,868 

of  ateel,  hardening  and,  898, 484 

watohdrilla,  889.888 

wire  by  eleetiiaity,  884 
Tercaeotta,  ataioiag,  419, 449 
Terreatrial  magaetiam  and  the  ma,  980 
Teat :  a  aew  apodiromatio,  166 

■olntioo,  877 
Taeter,  Fleming's  gaa,  89 
Taatiag :  amber  Tandah,  844 

filtering  paper,  480 

iDbrieatiag  oil,  864 

praotloal  eleotiioal,  68, 971 

atxeagth  of  aoda  oryatala.  97. 117 
Theory  :  dioptrio,  aome  objeotloaa  to,  486 
Smateoritio,  and  *•  F.B.iJ.,'*  166, 936 
ThenaoHduomatloa,  61 
ThermO'eleotEio :  84, 67 

battery,  Hestera'a,  98 

pUe,988 
ThermometecB,  loag-dlitaaoe,  994, 944 
Thermo-fflotiTe  engineo,  reoent,  479 
Thimblee,  how  made.  486 
Thonght-proeeaaof,  limaltaaeow,  160 
Thzeada:  of  oommoa  paiaffla  lamp  tope, 
986 

aoreWi  881 
Tbreahiag  machine :  olotha,  draaaiag,  58, 96 

drama  of.  183 
Throat,  relaxed,  4^,  660 
Throttle-ralve,  96 
Thaadentorme,  69q 
Tide:  and  ateam,  464 

poattioa  of  the  dyaamioil  high,  78 
Twer*a  blow,  a,  486 
Tigreaa,  the  maa-eatiag,  898 
TUea :  brown,  96, 189 

glailag,  490 
Tilted  objeet^laaa,  980 
Time :  equation  of,  8t,  68 

flading  the  oorreot.  488 

meaa  aad  apparoat,  194. 268, 986 

ayitem.  the  railroad,  619 
Timiag  watoh,  78 
Tin :  boiler,  863 

oaa«,  aew  oae  for,  10^  448 

oxide,  aew,  99 

aulphlde  of,  78 

waste,  487 
Tianing  :  bnua  wire,  888 

oaie-hardeoed  artiolea,  896, 897, 416, 419 

gfeaae,  896 
Tia-plate  eorap,  aaili  from,  449 
Tfnbeading,  877,  418 


Tirea  and  hoopa,  expanding  by  elastrio 

heating,  tn. 
Tobaooo>pipe :  Oolenltt*a,  6 

the  **  rdU-oaU,"  879 
Toe-oail,  treatment  of  ingrowing,  88 
Tonal  oalouring,  general  deaign  in  om- 

neotion  with.  164. 939, 959 
IbiM,  oolour,  38, 78,  186 
Tool:  angle «f  lathe, 995 

baib  a  good,  968 

the  Haydon  outter  bar  t.  Oarrela  solid, 
990 
Toole  :  gaa  blowpipe  for  hardening  small,, 
181 

gauge  }for  grinding  aad  sotting  sarew, 
496 

hardening  lathe,  967 

homo<made  emery  wheel  for  grinding 
small,  888 
Toothed  segments,  easting  eircular,[9l6 
Tertolaeshell,  broken,  96 
Tower,  Biifel:  899, 418,  416,  487, 466, 606 

and  the  oonTeziiy  of  the  aaa,  586 
Tozio  aotion  of  edible  moahrooms,  88 
Tracing:  fluid,  16,  84, 95 

paper.  909 
Trade  alreetory,  807 
Traina:  aooldenta  to  the  Boyal,  486 

lighting,  aome  reaulta  with  aeoondaiy 
batterfei  in,  648 

telegraphy  for  raaohei,  29 

tell-tale,  587 
Trains :  dock,  13.138, 66,'287 

watoh,  899 
Tramway,  Wotton,  908 
Transfer  papers,  60 
Tranaf en :  844 

photo-lithographie,  346 
Tnnsf  ermer  and  dynamo,  188 
Tiansf ormers  :i989 

battery,  948 
Tranait  tablet,  168 
TranHlta :  mean  time,  196 

of  Yenns,  66, 70, 106 
Tranamitter,  telephone,  967 
l^Auamifetera,  876 
Tranaparenoua,  lanterns,  97 
Transposing  piano,  Bohohlsln's,  811 
Treadle  mechanism,  Whitney's  improTod, 

239 
Tree,  large,  809, 889, 858,  896 
Trevithiok>s  eogine,  487 
Trials  at  Garlarahe,  the  reoent  brake,  166 
Tribes  of  Burmah,  sayage,  71 
Trio?ole :  ozank  shaft,  hardening  bossea, 
900 

dynamo  for.  811 

eleetrleal,  876 

parte,  braalng,|181 

rattling,  876 

alow,  76 

steam,  289 
Trough :  167 

sand  and  water,  898. 660 

aiz-oell  battery  in  one,  487 
Truck  and  man,  886 
Truing  square,  388 
Tube :  holes,  oattlng,  247, 286 

speaking,  946, 863 
Tuberculosis,  the  pre?entlon  of,  680 
Tubee :  combustion,  an  improyed  appan- 
tus  f or  uae  ia  dryiag,  640 

leaky  boUer,  118 

Pitot,164 
Tubular  paeumatlos,  181 
Tumblers,  Japaaeee,. 80,  77 
Tuning-fork  standards,  864 
Turbine  t.  waterwheel,  86, 66 
Tnmiag:  607,608 

erank.  16 

egg  sectional,  96 

eagiae.  944 
Twist  drills,  sharpening,  81 
Type,  mbber-lased,  86 


XrNDBBOBOUNO  survey,  268 
nai*oyole,  eell*propeUlng,  411 
Uni-dlrection  corrent  machine,  77 
Uniforms,  renovating  band,  181 
United  Statee :  coal  production  in,  161 

population  of  the,  10 

flah  coBomissiMi,  866 
Univeraal :  cutler,  ImproTsd,  InToated  by 
J.  H.  Brans,  190 

rone  engiaes,  Wagner's,  940 
Up-hill,  driTlng  oyoles,  966, 987,807 
Uranus :  aatelUtee  of,  818 

spectra  of  Satam  aad,  324 
Utensils,  poiioning  by  copper,  71 
Utilisation  of  electricity  In  indutrial  pur- 

suits,  883 
Uttllty  of  hobbies,  898 


VAOOINATIOV.  899 

Taocam    biake,  O.W.B.,  automatic,  999, 

943,968,986,807 
Value  of  bacteriology,  eoonomic,  190, 996 
Valve :  lap  of,  99 

pump,  896 

Wbeelock  engine,  96 
Valves,  pomp,  37?,  468 
Vane,  wind,  984 
Vanilla,  essence  of,  866 
Vanishing  point,  a  simple  role  for  finding 

the,  196 
Vapour :  bath,  portable,  77, 116 
Variable  st«ra,  observations  of,  980 

keeping  meat  In,  967 
Variability  of  iwhite  region  on  Saturn's 

ring,  110 
Varicose  veins,  468 
Varley's  graphic  toleaoope,  600,  686 
Varnish :  amber  for  yioUn,  268,  491 

—  tasting,  644 

for  boQur,  168 


Vamiahing :  aad  dftinff  leathar,  16 

mapa,186 
Vaseline:  114,186 

pathegaaetis  effects  of,  12, 88, 74 
Vegetalue  oolouiings,  proaerving,  288 
Vegetation  in  Ike  Congo,  198 
Vems,  varieeee,  462 
Velocipede,  Bowan's,  58 
Velocities,  sirsn  for  messorlag,  366 
Velocity  :  angular,  468 

in  elUptte  orbit.  286 

mensiulng  wind,  140 

of  llgh1m&f.48S 
Venetian  glass,  821 
Vaatllation:203,944 

of  minee,  661 
Ventilator:  183, 901, 202 

new,  369 
Venus:  109,  111,  189,  169,  196,  916,  987, 
988,  868, 980, 261, 801,  894 

aad  Mercury,  824 

binntness  of  southern  cum  of,  66, 91 

in  inferior  conj  oaeticn,  176 

transits  of,  66, 70, 106 

visibility  oC  to  the  naked  eye,  ereaoenti 
of,  281,  801, 826, 868,  464,489 
Vernier,  the,  468 
Vertieal  engine,  amall,  187 
Veaaala,  compeond  for  protecting  bottoms 

of  aea-going,  486 
Vibrations  of  a  diaphragm,  106 
Vibrator,  a  double  oontMtg  27 
Vicee,  parallel,  187 
Victoria    dynamos   and   aoonmolatom 

electrical,  16 
Violin :  amber  varnish  for,  968 

false  notes  on  the,  966 

matters,  99 

strings,  886 
VialblUty  ot  Bnodadua  In  small  teloaoopaa, 
70 

of  light,  896,  367 

of  Keronry  by  dayUght,  414 
Vlaion.  defaetive,  669 
Vlaicatlon  of  Qreenwidh,  989 
Voice  loaenge,  909, 944 
Voloanoee,  Prof.  Judd  and  lunar,  869, 887 
Voltage  of  Leclanoh6  and  Fuller  cells,  78 
Voltmeter  and  ammeter,  189 
Vorlez  motion,  864 
Voae :  double,  84 

machine,  87 
Vulcan,  981, 414 
Volcan-io  eruption,  894 
Voloaniaed  ocmpoimda,  impioTaainti  la 

64 
Vulcanite  :  67, 947 

eoUa,  repair  of,  811 

poIiaUng,  608 


WAMiSBM*B  nnivonal  rose 

940 
Walker^  snbsUtnte   9k  step  oo 

lathes,  869 
Walking  atloka,  417 
Wall :  oonorete,  966, 868 

sundial,  168, 194 
Walls,  screwing  to  wedges  in,  288, 808 
Wash,  OBoniaed  water  for  mouth,  608,  699 
Waahing  Franoh  merino,  97 
Waste:  ott,  filter  for,  896, 419, 469. 

sllfer.926 

tin,  487 
Watch:  160 

and  clock  spring,  894, 606, 

bow.  patent  safety,  683 

deaning,  86 

dials,  14 

drilla,  tempering,  288, 389 

faulty,  189, 169 

lever,  16 

—  Bngliah,  180 
repairing,  966, 
repairs,  16,69,76,160, 

—  Geneva,  486,  607 
timing,  78 
traina,  899 

verge,  converting  into  lover,  866 
Watches :  keyless,  881 

losing,  96,98 

prevention  of  magnotlam  la,  848 
Water  :  806 

air  in,  947 

beds,  418 

oiroalation,  hot,  189,  901,  948. 968* 

decomposition  of,  by  elcctrlcitrt  168,909, 
630 

expsviments  on  the  inoKpansibility  of 
461 

filtecf ,  the  dangem  of,  411,  400, 698 

fittinge,  hot,  97 

liftiog,  190, 189 

method  of  iiluminatlog  a  largo  parabolio 
jet  of,  167 

motore,  919 

oxygen  diaaolved  in.  948 

oaoniaed  for  mouth-wash,  808 

pnrifioation,  629 

red-hot,  468, 464 

rusty,  119, 160, 161 

soapy,  filter  for,  668 

eoftening,  499. 661 

tainted  well,  190 

trough,  and  aand,  698, 660 
Water-blower,  76, 96, 187 
Water-glaaa,  441 
Watering  bowling  greens,  606 
Water-motor:  78.  197,  199,  989,  961,986 
309, 842,  468 

perenselon  floats,  76, 

smaU,486 
Waterproof :  alootro-motoxs,  260 

roofing  materials,  968 
Waterproofing  ailk  fishing  lines,  160 
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Watenrboel :  T8,  lie,  188, 

dynamoi  for,  77 

▼.  tttrbi]ie,S6,68 
WatMo*B  Aome  OAoaon,  9 
Wax:  eoloi]rloff,07 

■olaWeparsflBa,  B9 
Weather :  and  the  nooni  fll8, 8M 

glaie,  ohameleoo,  874 
WeaTvr,  the  new  darning,  166 
Wedges  in  valli,  eorewlag  to,  S88, 809 
Weight :  diafeributlon  ofTTlS*  1S7, 180, 199, 
440,488 

▼enu  batld  in  lafety  Uoydei,  808 
WeJghta :  flaak,  47 

of  the  metals,  the  meleonlar,  S8S 
Weir's  new  battery,  89, 86 
Welding :  metals,  199 

steel,  4ftS 
Well,  water,  tainted,  190 
Weetlnghonie,  806 
Wet :  gioe^  onttlng  Uooks  of,  876 

plate,  photography,  876 
Whalebone  eotter,  187 
Wheel :  boring,  l40 

enttlng,  96, 116, 187, 848 

engine,  84 

home  made  emcrf,  for  grindlog  small 
tools,  888 

mending  glass,  947 


Wheel :  teeth,  slanting,  16, 88 
Wheel-eatting  attaohment,  88 
Wheelook  engine  ralre,  the,  96 
Wheels :  and  worm,  16 

beyel,  99, 118 

cart,  84,  87,  86 

oyele  ohain,  97 
White :  region  of  Satmrn'to  ring  variabilfty 
of,  110, 176, 918, 986,  SSTTIsO,  S8l,  334, 
849,  489,  800 

Wood  fuRUtnce,  899 
Whitney*s  improved  treadle  mechanism, 

989 
Whole-meal  brsad,  681 
Wicker  ok  cane  bath  for  hot  air,  steam,  or 

Bolphor,  portable,  861 
Wiekerwork,  dyeing,  181 
Wild  bnlBslo,  156 
Will-o*-th'-WiBp,  a  selentilio,  488 
Wimshnrst :  machine,  97, 190 

plates  for,  140 
Wind :  pressure  gauge,  86, 76,  96 

the  helm,  69 

▼ane,984 

Telocity,  mraioring,  110 
Winding :  994 

dock,  snnnal,  894 

dynamo,  data  for,  968 

electro'inagnets,  904 


Winding :  of  clocks,  improrementi  in  the* 

817 
Wine,  ginger,  661 
Wlpedloint»901 
Wire  :  and  oells  for  bell,  861 

ohnek,  split,  83 

gange,  American,  609 

gauges,  copper,  877 

gun,  Haydon  ontter-hsr  and  the,'898 

on  armature,  gauge  of,  904 

on  coils,  140, 160 

ropes  and  cables,  187, 167, 180 

tempering  by  electricity,  884 

tinning  brasf>,  898 
Wiree,  battery  for  heating,  811 
WolsiDgham  obeerratory,  the  new,  175 
Wood :  oanrlng  or  shaping  machine,  69 

"^r^ '" '""^  «»•"'• '"• 

fnmltare,  white,  819 

labels,  966,  987 

music  from,  58 

pulp,  419 
*'WooUy"mntton,  810 
Work :  at  Harvard  OcUege,  194 

Upidary's,  199.  999 

of  reference,  the  •*  fl.  IL**  as  a,  186 

wrought  iron ,  14 
Working  steel  by  hydzaullo  presraie,  964 


Works :  a  French  loeomoUte,  890 
gas.  998 

World,  largest  organ  in  the,  800 

Wotton  tramway,  W8 

Wonnds,  99, 118, 199. 999, 461 

Wrench,  Fteyn  and  Choodyear*s  pipe,  498 

Wrenches,  pipe,  460 

Wrooght-iron  woxk,  14 


7BA8T :  Oerman,  994, 986, 888 

—Japanese,  90 
Yielding  of  metal  to  pmsnre,some  uses  of 
the,  984 

ZAEHNSDOBF*!  albums,  449 
Zeise  apochromatlc  quarter,  607 
Zinc :  bath,  eoldering,  78 

csstlng.  MS,  660 

depostnng,  669 

doll  blaok  for  sheet,  894 

painting  on,  441 

pnriflcatlon  of,  418 
Zincs :  947 

in  Oassner's  battenr,  898 
Zodiacal  Ught:  101 

the  corona  and- the  aurora,  936 
Zone,  area  of  vpherloal,  463, 464, 486 
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ILLUSTEATIONS. 


,Jl01D  PXrMP,  a«!m^a.  S99 
.A.dJQSCitteat  for  mloroscopet,  One,  196 
^4vancai«  microsoopioal,  fl,  188, 309,  316 
JUr,  eompreued,  118 
jUr-ba(h :  for  laboratory  lue,  843 

portable  wicker,  881 
Alteroatinv  enmnt  mo  ton,  improvements 

iB,49e 

Amerioan  looomotiTe,  old,  197 
AnalyalB  of  iron  and  steel,  189 
Anemometer,  electrioally  recording,  374 
▲pochromatlo  :  eidolio  dots,  816 

f  coal  planes,  909 

resolta,  198 
Apparatus  for  soldering  and  melting,  979 
Arc  lamp,  simple  antomatio,  118 
Arehea,  orick,  948 
Armature  protector,  449 
Artlileial :  liorison,  108 

leg,  199 

llmbe,improTemsnts  in,  885 

silk,  984 
AspiratQn  for  tbe  Uboratorr,  409 
•*  Atlas  "  looomotiTe,  891 
Anxillarj  loraw,  8<7, 896, 441 

B  AlaAVOH,  a  new,  819 
Band,  alow  motion  by,  901 
Bars,  eatter,  940,  988 
Bath :  air,  for  Uborato^  me,  848 

wicker  or  oane  for  hot-air,  Bteam,|or  inl- 
phar,  361 
Batteries,  gas,  178 
Battery :  another,  961 
Holtier  cylinder,  199 
Ueetem's  thenno'eleotrio,  93 
Xinotti,  418 

National  open  eironit,  984 
seoondary,  FUntd,  47B 
Bed,  spring,  983 

Bell :  elecbie,oon8tmotion,  1, 108, 143, 931, 
337,  491 
~  fixing,  809,  886 
Bellows,  revolTing,  98 
Belt  placer,  Fretial's,  996 
Beaentand  Son's  ftront-elide  lathe,  468 
Bending :  of  fire-bars,  117 

tire,  418 
Bergeron,  eztxmots  from,  49;  84,.  166, 851 
Bevel  gear,  moulding,  191 
Biohromatebatteileifor  domestio  aleotrio 

Ugfatlag,  185 
Bicycle :  cranks,  96,  187 
gear  for,  6 
spokes.  896 
Blacksmithing,  piaetloal  detallf  of,  197, 

891,886,648 
Blowing  glass,  amateur,  941 
Blowpipe:  900 
fnmaees,  116 
Spiengel's,  aetion  of,  187 
Boiler :  flanges,  441 

kitohen,188 
Bolt  and  rivet  ontter,  476 
Boot-bhwUng  maehine,  869 
Boring  holes  hi  granite,  96 
Bottles,  retahUng  oorks  in,  899 
Bow,  patent  safety  wateh,  888 
Bowen's  veloolpede,  68 
Brake,  dog-eart,  486 
Biasing  hearth,  448 
Brick  arohee,  948 

Brin'e  apparatus  for  eztraoting  oxygen 
and  nitrogta  from  the  atmospnere, 
406 
Britannia  Go.*!  bcnoh  drilling  mnohfaiei 

196 
Bodnbof'k  oeatrif ugnl  gonfawi  93 


0  AB8,  loojmotive,  186 
*'  Oaledoniaa  '*  loao ,  437 
Oalipers:  863,417 

and  diriders,  ioprovej,  148 

Blokinssn's  iadleatlng,  817 
Camera :  *•  Aome,'*  Watson's,  9 

Herbert's  *'eoltpse,**  88i 

obsonra,  949 

"  opUmas  "  wide-angle  extension,  343 
Oameras,  home  manafaoture  of,  113 
Carbon  :  138 

rods  and  plates,  making,  300 
Carbons,  electric  light,  884 
Cards,  Harfai  rising,  181 
Ctfriages,  cripple's,  688 
Cartwheels :  86 

platform  for,  95 
Oarrer's  patent  flre-estlnguiihIng>ppBza- 

tns,  496 
Casting  oireular  toothed  segment,  916 
Caterpillar,  remarkable,  133 
CanebT,  riUs  near,  66, 180, 176 
Csndal  appendage  in  man,  977 
Cells :  in  aeries  and  parallel,  78 

portable  and  standard,  186 
Centre  of  pressure,  168 
Centrifogal  force,  468 
Chiming  clock,  966 
Chinese  diamond  cutting  maehine,  79 
Chuck :  dome,  spherical  slide-rest  t.,  390 

Firench  oval,  166 

Ide*s  lathe,  846 

split  wire,  88 
Church  clook,  small,  984 
Oironlation,  hot-water,  169 
Clay  pipes,  how  made,  497 
Clock:  ohimtxig,  866 

ohnreh,  smaU,  984 
Clocks,  winding  improvement  in,  318 
Clough's  duplex  Rear  ontter,  191 
Clover,  pigs  in,  896 
Coil :  oonn;etioas,  18, 66, 993 

induction,  15 
Colls,  regulator  for,  861 
Cold  tank,  466. 607 
Colquitt's  tobtooo  pipe,  6 
Combustion-tubes,  apparatus  if  or  drying, 

'*  Comet,"  the,  961 
Commutators,  slide-rest  for,  617 
Compound  loeomotive,  the  new  L.  and 

N.W.a.S89,469 
Compresssed  air,  118 
Condenser,  substa8e,il48 
Copemioos,  189 
Copper,  smelting,  95 
Core  box  for  cylinder  porta.  14, 67 
Corks,  apparatus  for  retaining  in  bottloi, 

899 
Coupling  rod,  James's  shnnter'i,  348 
Cranks,  bicycle,  96, 137 
Cranston's  adjustable  reamer,  7 
Cripple's  oarrlage,  688 
Cmtohes  slipping,  prerentlng,  18 
Cupola,  141 

Cwiositles  of  magnetism,  818 
Carrsnt  measurement,  Pf anuknehe^  477 
Cusp  of  Venns,  bluntnesi  of,  91 
Cnt-ont   joint,    Doubledaj's   insulating, 

976 
Cutter :  bolt  and  rivet,  476 

Bvans's  improved  nniversal,  190 
Cntter-bars.  940, 883 
Ontthig:  tube  holes  in  plates,  886 

wheels,  18 
Cycles,  Metropolitan  Machinists*  Co.*8, 87 
(^lotds,  instniment  for  drawing,  619 
Cylinder  porta,  cores  for,  14, 67 
OyUnden  of  model  looomotiviSy  896 


BB AD-BEAT  esoapemftut,  84,  ItS 
Details  of  blacksmithinir  187, 821,  385,  648 
Diteottve     camera,     Herbert's     patent 

**  eclipse  "  changing  back  an'),  338 
Diamond-cutting  machine,  Chinese,  79 
Diaphragms,  viabratlons  of,  106 
Differential  equations,  878, 419 
Dioptric  theory,  objections  to,  495 
Dissolving  apparatus,  prismatic  dioptric, 

118 
DividoiS,  oalipen  and,  improved,  148 
Dog-cart  brake,  485 
Dome  chuck,  spherical  rest  v.,  890, 456 
Doubleday's  insulating  cnt-ont  joint,  976 
Drawing  cycloids,  instruments  fur,  619 
Drilling  machine,  Britannia  Oo.'s  bensb, 

196 
Drying  floor,  199 

Dust  oolleotor,  new  ventilator  and,  369 
Dynuno  :  906,834,  481,468,  610 

40  to  60  lighter,  96 

four-pole,  901 

Gramme,  904 

Manchester,  878 

Victoria,  663 


BOOBXTTaiOB,  614 

Hoonomlser,  gas,  984 

Bdn,  straight,  68 

Sdinbazgh  student's  microscope,  471 

lidolic  dots  and  chromatic  beads,  315 

Bggs,  fresh,  848 

Blbows,  bends,  and  branch  plpss,  making 

in  loam,  171 
Eleotric:   bell  constrostion,  1,  108,  143, 
931,887,491 

—  fixing,  809, 895 

heating,  expanding  hoops  and  tires  by, 
881 

UuQch,  the  «  Maiden,"  995 

light  carbons,  8i4 

lighting,  bichromate  batteries  for,  196 

meter.  Smith's,  934 

Bcarf  pin,  944 

tell-tale,  Sherlodk's,  861 

weldiuff,  408 
Bleetrical  testing,  practical,  68,'971' 
llectrioity :  hardenlnf  and  tempering  byi 
48 

tempering  wire  by,  884 
IQectro-magnet,  which  is  the  N.£pole  of  7 

861 
Bleotro-motors,  how  made  and  1am  mod, 

44,170,906,978,488,488 
BlUp8e:966 

spadog  the,  178 
Bmery  wheel,  home-made,  888 
Emptying  tank,  660 
Bnergy  and  fresistance  in  (prime  moyerit 

distribution  of,  187 
Hnglne :  horixontal,  189 

problem,  Bavery'k,  188 

reversible  rotary,  81 

roee,  Berceron's,  48, 84 

valve,  Wheelock,  86 
Bnglnei,  rotarv,  686 
Equations,  differential,  878. 419 
Bquatorial  mount  for  telescope,  487 
Bscapement,  dead-beat,  84, 116 
Evans's  Improved  nniversal  eatter,  190 
Bxhibition,  Paris :  406 

details  of  locos,  at,  618 
Bxpanding  hoops  and  tiraa  by   eleeferio 

heating,  881 
<'Bxperiment,"  the  locomotive,  488 
Bxperiments:  Franklin's,  886 

in  physics,  46, 67 

in  sound  178 


Bxperiments :  rimple  solentifio,  640 
Explosives.  986 
Extractor:  a  mote,  489 

Stanley's  patent  pen,  146 
Extracts  firom  Bergeron,  49, 84, 166, 861 


FAV,  new  8yraous«,  861 
Finder,  telescope,  886 
Fire-bars,  bending  of,  117 
Ffre-extioguishing  apparatus,  Carver's,  496 
Fish's  steam  or  hot-witer  heater,  680 
Flames,  sensitive,  188 
Flanges:  boiler.  441 

on  tubes,  fixing,  14 
Flask :  bars  and  gaggers,  87 

weighto,  47 
Flat  earth  problem,  648 
Fleming's  gas-tester,  8 
Floats,  water^notorparoussion,  76 
Floor,  drying,  199 
Fluid  prism  spectroscope,  853 
Focus  of  teleeoope,  76 
Force,  centrifugal,  468 
Fountains,  Innunons,  at  Paris,  486 
Fraeastorlus,  sunset  on,  414 
Franklin's  experiment,  896 
Frayn  and  Q-oodyear'S  pipe  wrenoh,  498 
French  oval  ohnek,  165 
Fresh  eggs,  948 

Fret  saws,  improvement  in,  167 
Friettcn  resiBtano*;int»rime  movers,  408 
Front-slide  lathe,  Bement  and  Bon's,  468 
Furnaces,  blowpipe,  116 


QAGaBBS,  flssk  bars  and.  87 
Qalvanometer,  pocket,  K.M.B.,  689 
Qas :  and  other  lights,  reflectors  for,  516 

batteries,  178 

6oonomiaer,  884 
GhM-englne,  866 
Qaasendi,  867, 816, 868. 418 
Gas-stoves,  MeldingerX  tmproreminits  in 

688 
Gas-tester,  Fleming's,  9 
Qange:  for  setting  and  grinding  scrsw 
tools,  496 

wind  pressure,  76 
Gear:  ontter,  Clough's  duplex,  191 

for  bievele,  6 

monlduig  bevel,  191 
*'  George  Stephenson,**  the.  960 
Glass  blowing,  amateur,  «40 
Gong,  dower  striking,  810 
Governor:  Budenberg's eentatlfngal, 93 

Hartnell's,  860 
Gramme  dynamo,  804 
Granite,  boring  holes  in,  96 
Great  Eastern  :  looomotlvoi,  117 

tanks,  868 
Gnide  pins  and  platsi,  88 

HAKD  IiATHB8,SQmo  fixtoMsfor 

430 
Hiardening  and  tempering  by  elaetriolty, 

43,884 
Harmony,  864 

Harness  horses,  best  shoe  for,  696 
Hartnell'e  governor,  860 
Hsrti  rising  cards,  181 
Hearth,  brasing,  449 
Heating :  apparatus,  668, 
expanding  hoops  and  tires  .by  electric, 

891 
Hendenon  retort,  969 
Herbert's  "  eelipee"  patent  ohaaging  back 

and  deteotive  oanieia,  989 
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HoUtr  for  iaouideMait  Umpi 
HoIm  :  boclof  ,  in  gnuiite,  96 
oottdag  la  sabe  v^*»,  166 
HolftMr  eylindur  battery,  19S 
Homft-BiMa  em«ry  wheal,  BSB 
HbrtMD,  urtlfloiAl,  108 
Horiaoatel  eaciae,  188 
Horaet,  be«t  inoa  for  hanuv,  6M 

SblHitr  batu,  porUbla,  161 
oi-wat«r :  dxoaUtloa,  16t 
boater.  Flib's  steam  or,  6S0 
QjdioitatiM,  8S3 


ZOB :  appaiatui  to  Ulnitiate  the  iafla- 
enoe  of  pMHon  oa  the  ▼olatllleiag 
poiat  of,  409 

experimeati  on  the  ooatreetion  of,  461 
Ide'e  impiOTed  lathe  ohnok,  846 
Jaeaadeeoeat  lamp,  holder  for  uaaU,  S87 
ladian  railway  problem,  610 
ladloator,  tele.,  a,  8S8 
lodnetion  eo<l :  U,  18 

oonaeotloni,  68, 188 
lateoelty  of  telephone  eifeoti,  S89, 874, 
laterealatiaff  apperatn*.  Mix  aad  Geneet*e, 


«IaTleta,"the,MO 

Zroa  aae  iteel,  anelyeie  of,  189 


JAICBS'S  ebimter'e  ooupllagrod,  849 
JapaneM  tam^ders,  77 
Jar,  Leyden,  Si,  7< 
Jet  eif boo,  merourial,  856 
JohaooB*e  telephone  traaimitter,  887 
Johaetown  dleeeter  aad  the  lake  of  La 
Gileppe,  488 


KBPZiBB'S  eeooDd  law,  156 
Aettle,  tea,  for  a  large  party,  S85 
Xitehen  boiler,  118 
K.1LB.  pooket  galraaometer,  689 


X<A  jaXLBPPB,  the  artlflolal  lake  of, 

aad  the  Johnstown  dam,  488 
Laa^ :  holder  for  small  iDcandesoent,  287 

simple  antonutio  aro,  113 
**  Leaeashlre  Witoh,*'  872 


Tail  Mil  II  peatflgraphe,  88 

lAthe :  Bemeat  and  Son's  front-slide,  468 

ehuek,  ide's  improved,  846 

detaila  of  Sweet's  16in.  engine,  344,  886, 
410, 478,  641 

how  to  make  a,  118 

Liikin,87 

prlmiilTe,  119 

toole,  angle  for,  805 
lAthes::  eome  flstores  for  hand, 480 

Walker's  subetitnte  for  step  oaa«s  in, 
888 
lAueb,  eleotrio,  895 
Iaw,  Kepler's  seooad,  168 
Leg,  utiflcial,  198 
Leydea  Jar,  81, 78 

Ltfeboate,  manaa]  propeUiag  ships.  873 
XJght.  portable  apparatns  for  prodaetion 

of  Biagaeiiam,  144 
Lights,  reflsotors  for  gu  and  other,  615 
Limbs,  artlfieial,  iopcoTeaents  ia,  885 
Llae  shaft,  668 
link  motion,  slotted,  376 
Liaae  100  years  ago,  868 
Loam,  Biaking  elbows,  beads,  ftd.,  ia,  171 
•'  Loeomotioa,**  the.  960 
LoeomotiTO :  a  model,  8,  66.  104, 146, 168, 
811, 987,  818, 888, 406,  487, 474, 488, 614 
686 

oabe,186 

history,  878 

old  Amerioaa,  197 

Btepbensoa's  Erst,  891 

TreTitbiok's,487 

the  new  I*,  and  N.W.B.  oompoaod,  829, 
469 
LoeomotiTso :  804,  891,  488 

at  Peris,  some  details  of,  618 

G.B.B^  117.  868 

L3.  and  8.0 ,  167, 480 

8.W.,  486 

whieh  opened  four  early  railways,  961 
Logarithms,  878 
London:  aad  8.W  looomotlvee.  486 

B.  and  8.0.  goods  engines,  480 
Lnbialesky,  108 
Lokin  Uthe,  67 
Lamiaoos  f ooatains  at  Paris,  496 


XAOHZHB:  boot-blaokf ag,  868 
Biltaanla  Go's  improTSd  benoh  drilUag, 

196 
Ohinese  diamoad-enttiDg,  78 

Ifn^Ktp— :  improTemeat  ia  pneomatic,  840 


ICaohiaes :  milUag,  46, 149, 976 
Magaestom  light,  portable  apparatos  for 

prodnotiaa  of,  144 
Magnet  for  ezperlmeatatlon,  898 
Magnetism,  some  onrlosities  of,  218 
Man,  eaadal  appendage  in,  977 
Manebester  dynamo,  378 
Manaal  propelling  ship's  lifeboats,  873 
Harking  and  onttLog  instrameats,  Smith's. 

210 
Maxima  aad  wtwttniL,  945 
Meaa  and  apparent  time,  264 
Measuremeat,  Pfonnknohe's  new  method 

of  oarreat,  477 
Mwasoope,  417 
Mefi lager's  Improrements  in  gas'stoyes, 

688 
Mensnrafcion  problem,  883,  874 
Meroorial :  Jet  siphon,  866 

speed  regulator,  808 
"  M«Teary,"  878 

Meitem's  tbrrmo-eleotrio  battery,  23 
Metal :  ehaping  sheet,  by  fluid  preesnre,  86 

yielding  of  .to  presjore,  some  uses  .of, 
931 
Meter,  Smith's  eleotrio,  934 
Metropolitan  Machinists'  C).'s  cycles,  87 
Meteor  of  May  29,  path  of,  46& 
Microfoope,  Bdlnborgh  stodent's,  471 
Microscopical :  advances,  91, 193,  909,  316 

fl:ie  adjastment,  196 
Milling  machines,  46. 140,  976 
Minima,  maxima  and,  243 
Miuotti  cell,  418 
Mix  aad  Qenest's  intercalating  appuatns, 

93 
Moiellooomotire.  3,  66. 104,  145, 168,  311, 
297, 838.  382,  406,  497,  474,  496,  614, 636 
Vote  extractor,  a^  439 
Motion  :  link,  slotted,  874 

riiCiprooatiDg,  16 

Ban  and  planet,  466 

Tortex,  884 
Motor,    Bigg's  patent  water,   or    steam 

engioe,  842 
Motors :    alternating    onrreat,    improire- 
meats  in,  496 

electro,  44. 170,  206, 972,  428.  483 

water.  197 
Moaldiog  bevel  gear,  191 
Movers,  dlstribatlon  of  energy  and  resist- 

anoe  in  pnme,  187 
Moslo  from  wood,  68 


KAILS  from  tin-plate  scrap,  460 
National  open-clreait  battery,  934 
Nitrogen  :  Brin's  apparatus  for  extracting 
oxygen  and,  from  the  atmosphere,  406 
seleot  method  of  preparing.  255 
N<«th  pole  of  an  electro-magnet,  351 
"Northumbriaa."  the,  260 


O  AB  IfOOK,  ImproTed,  263 

Oil,  paraffla  and  paraffin,  863, 508 

Optios,  419 

Optimns  wide-angle  eztexiaion  camera,  848 

Organ,  an  old,  806 

Oval  oauok,  French,  165 

Oxygen,  Brians  apparatns  for  extracting 

aitrogen  and,  from  the  atmosphere, 

406 


PANTOOBAPH8.  Uatem.86 
Paraffla  and  paraffla  oil,  962.  608 
Parallel  and  series,  oells  in,  78 
Paris  exhibition :  408 

locomotives  at,  details  of,  618 

lamiaoos  fonntalns  at,  496 
Pattern  of  planer,  268 
Patterns  for  smoke  pipe,  67,  116,  391 
Pen  extractor,  Stanley's  patent,  146 
Pereassion  floats,  water-motor,  76 
Pfannknohe's   new    method  of    correat 

measoremeat,  477 
PhotoBieter,  new,  865 
Phrenology,  188, 180 
Physics,  experiments  in,  48, 67 
Pigs  in  clover,  806 
Pie-driver, antomatio  steam,  11 
Pin,  eleotrio,  244 
Pins  and  plates,  gnide,  80 
Pipe :  **  Boll  Oali"  tobaooo,  372 

smoke,  patterns  for,  67, 116, 221, 831 

wreaoh,  Prayn  and  Ooodyear*s,  428 
Pipes :  Ac,  making  in  loam,  171 

bo  •  olay  are  made,  487 
Planer,  pattern  of,  268 
Plants  secondary  battery,  475 
Plates,  guide  pins  and,  89 
Platform,  cartwheel,  96 
Plating,  platianm,  98 
PUtinnm  plafiiag,  88 
Faenmatic  machines,  improyementsio,  840 


Pocket  galvanometer,  K.  U.  B.,  588 
Pole :  removing,  905, 945 

which  is  N.,  of  electro-magnet  T  861 
Poppet,  182 
Pressure :  centre  of,  158 

yielding  of  metal  to,  nses  of,  234 
Pretsel's  belt  placer,  996 
Prime  movers :  distrlbatloa  of  eaergy  and 
resistaaoe  la,  187 

frlctioa  resistaaoe  ia.  408 

speed  regulators  for,  298 
Primitive  lathe,  119 
Prismatic  dioptric  dissolrlag  apparatus, 

118 
Problem:  922 

flat  earth,  648 

mensuration,  883,374 

railway,  Indian,  610 

Saver j's  engine,  18* 
Peendoscorplonidea,  196 
Pnmp,  simple  acid,' 399 
Purfliog  violins,  99 


BATLWAT  problem,  Indian,  510 
Beamer,  Uraoston's  adjustable,  7 
Reciprocating  motion,  15 
Becording  anemometer,  electric,  874 
Reflecting  telescope,  93 
Befleetors  for  gasan<l  oth^r  lights,  615 
Kegnlator :  for  oils,  361 

u^eronrlal  speed,  303 
ReguUtors  of  spwd  for  prime  movers,  293 
Repairs,  Witch,  16 

Resistance  in  prime  moven,  187,  408 
Reto*t,  Henderson,  269 
Revolving  bsUows,  93 
Rtckioaon's  indioating  caMperr,  317 
Blgtf's  patent  water-motor  ur  stmim-engine 

842 
Bisiog  cards,  Harts.  181 
Bi vet  cotter,  bolt  and,  476 
**  Booket,*'  the,  260 
Bods  and  plates,  carbon,  800 
**  Boll  Oall  *'  tobaoeo  pipe,  872 
Boof ,  strains  in,  17, 58. 181 
Bose  engine,  Bergeron's,  43, 88 
Rotary  engine,  rnverslble,  3i 
Botary  engines,  686 


<'SAVBON,"the,373 
Saturn  :  73, 110  158 

bright  spot  on  rings  of,  198 

fifth  satellite  of,  110 
Saver jr^  engine  problem,  188 
Saws,  Improvement  ia  fret,  167 
Solentifle  experiments,  simple,  640 
Screw:  auxiliary, 857,  396, 441 

tools,  gange,  for  setting  and  grinding, 
495 
Secondary  battery.  Plant (^.  475 
Bermeatf,  easting  cireolar-toothed,  216 
SelenoAraphical,  130 
Sensitive  flames,  128 
Series  and  parallel,  eells  in,  78 
Shaft,  Line,  663 

Shaping  sheet  metal  by  flnid  nreasare,  26 
Sherlock's  electric  tell-tale,  861 
Ship's  lifeboats,  manual  propelling,  373 
Shoe,  best,  for  harness  hoisee,  636 
Shunter's  coupling  rod,  James's,  313 
Silk,  artificial,  294 
Siphon :  14 
,   meronrial  jet,  955 
Slrsn  for  measuring  relocities,  866 
Slide-rest :  for  commutators.  617 

spherioal  v.  dome  ohnok,  399, 456 
Slippin^r,  preventing  crutches,  18 
Slotted  link  motion,  376 
Slow  motion  by  band,  901 
Smelting  copper,  95 
Smith's :  electric  meter,  284 

improvements  in  marking  or   onttiag 
Instruments,  910 
Smoke  pipe,  pattern  for,  67, 116,  221, 881 
Solderiag  aad  melting,  apparatus  for,  278 
Sound,  experiments  in.  173 
Spectroscope  with  fluid  prism,  868 
Speed  regulators :  for  prime  ihovers,  298 

mercnrial,  808 
Sookes,  blerole,  896 
Bprengel's  blowpipe,  action  of,  137 
Spring  bed,  288 

Standard  and  portable  cells,  186 
Stanley's  patent  pea  extractor,  146 
Steam:  blast  and  still,  408 

or  hot-water  heater,  580 

pile  driver,  antomattc,  11 
Steel,  anaiysiB  ol  iron  aad,  188 
Steeplechaser,  the,  86 
Stepeones,  Walker's  substitute  for,  862 
Stephenson's  first  engine,  891 
Still,  steam  blast  and,  408 
Stoves,  gas,  Meidinger's  improremeati  la, 

638 


Straight-edge,  68 

Strains  in  roof  priadpal.  17. 68, 181 

Student's  microscope,  flainburgh,471 

Sabetage  ooadeaser,  149 

Sim  aad  plaaet  motioa,  466 

Sundial,  waU,  169 

Sunlight  measurer,  444 

Survey,  underground,  968 

Sweet's  16in.  engine  lathe,  detiils  of,  844, 

886,410,478,641 
Switch  for  iaeaadesosnt  Ughtiog,  Paiste, 

96 
Syracuse  faa,  aew,  864 

TABS  :eold,  466, 607 

emptying,  660 

eagines  oa  G.B.B.,  858 
Tea-kettle  to  supply  a  large  quantity,  285 
Tele-indicator,  a,  628 
Tele  mduotor,  the,  431 
Telephone :  effeots,  iuMnsily  of,  282, 974 

Johnson's,  287 

stetions,  854 
Telescope  :  equatorial  mount  for,  467 

finder,  826 

focus  of,  76 

reflecting,  99 
Tell-tale,  8herioek*s  electric.  861 
Tempering:  and hardaniag  by  ttle^rlcitr, 
48 

wite  by  eleotrle'ty,  884 
Tr sting,  practical  e  ectricai,  6.1.  97 1 
**  Teutonic,"  the  L.  and  N  W.  iie«  oji- 

pound,  818,  459 
Thermometere,  long  distance,  241 
Time:  finding  the  oorreoi,  4d8 

mean  aod  apparent,  364 
Tin-plate  scrap,  nails  from,  453 
Tire  bending,  418 
ToMoco  pipe:  Oolqnitt'Sid 

"B>Uuai],'*378 
Tool- bar,  a  good,  283 
Tools,  gauge  for   setting  and    grinding 

screw,  495 
Traaimitterv,  876 
TtfAole,  mechanism,  Whitney's  Improved, 

983 
Trevitbiok's  engine,  437 
Tube  holes,  cutting  in  plates,  269 
Tabej  :  drying  combustion,  540 
Tube^  fixing  flioges  oa.  14 
TumDlers,  Japanese,  77 
Tnmiog,  466,  508 

TXJIDBliaBOXT'NB  mrrey,  268 

VALVB,  Wheelook  engine,  26 
Valve-gear,  493 
Velocipede,  Bo  wen's,  68 
Velocities,  siren  for  measuring,  865 
Ventilator :  201 

and  dust  ooUeotor,  869 
Venus,  blnntness  of  cusp  of,  91 
Vibrations  of  diapbragats,  106 
Vibrator,  doable  cootaoc,  37 
Victoria  dynamo,  663 
Violin,  purfling,  99 

Volatiltsing  pomt  of  ioe,  Influenee  of  pres- 
sors on,  409 
Voltmtter,  calibrating  a,  442 
Vortex  motion,  884 


WALKBB'8  substitute  for  step  cooes 

iu  lathee,  863 
Wall  sundial,  169 
Watch :  bow,  patent  safety,  233 

repairs,  16 
Water :  experiments  oa  iaexpaoslbiUty  of, 

motor,  B'gg's,  848 

BlOtors,  1^ 

Water^motor  perouasion  floats,  75 
Watson's  **  Aome  "  camera,  8 
Weight,  distribatioa  of,  440 
Weighu,  flask,  47 
Weldinff,  eiectdc408 
Wheel,  nome- Blade  emery,  388 
Whrel-cutting,  18 
Wheelook  engine  valve,  96 
Whitney's  improved  treaile  meeLaalam. 
288  ' 

WiU  o'  th*  Wisp,  identiflc,  433 
Winding  :  clooki,  improvemcufis  io,  818 

dynamo,  462 
Wind-pressure  gauge,  76 
Wire :  chuck,  split,  88 

tempering  by  eleotricity,  884 
Wood,  mosie  from,  06 
Wooden  lathe,  118 
Wrsnoh,  Frayn  and  Good/ear's  pip.>,  488 

XTLOPHOITB,  68 


THE    ENGLISH    MECHAiNlC 

AND    WORLD    OF    SCIENCE. 


BLECTBICBELL    C0N8TEUCTI0H.- 

vn. 

By  F.  C.  AtLBOP. 

AUECHANICAIj  throwback  of  Americaii 
design,  uvl  pDe  .which  can  veiy  readily 
b^  C(Mistnic(^,.,is  ahown  in-Figs.  42  and  43, 


bottom  jmrt,  U  fitted  tit6  screw/,  this  screw 
regulatmg  the  distMiae  Of  Ae  anuatnre  from 
tbe  pole  of  the  electro- magnet.  To  the 
bottom  of  the  frame  b  ie  prroted  at  e  the 
Tane  m,  which,  in  its  normal  poeitioi],  is 
snpported  l>y  Ae  arnifttuie  catch  n.  By  the 
weigh!.  of,'t£«  top  part  of  'tbo'  amiattirt;  the 


by  tite  dotted  linee  in  Fig.  43.  It  will  be 
seen  from  this  that  thore  are  do  springs  ie-' 
qnlred  fov  dther  the  atmatnif  or  vane,  the' 
movement  of  both  being  controlled  by  gravity . 
alone.  r.'n^j" 

Fi?.  44  A'  shows  the  fr^^,'irfe'ch'Bhoiild- 
be  either  of  wrought  or'wliit.iroii'f  it  miist  be  ' 


N/' 


Tag.  1,1.  Ttg.UU.. 
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Fig.  43  being  a  eide^-riew  of  Fig.  42.  To 
the  frttma  6  is  fixed  the  electro-^nagnet  a, 
oppoidte  the  pole  of  which  is  the  armatore  e, 
piYotodpt  d.  Into  the  top  of  the  armature, 
which  is  bent  over  at  right  angles  to  the 
TOIk  XIJZ.-NO.  1,£«8. 


lower  port  ie  kept  oS  the  pole  of  the  electro- 
magnet ;■  but  on  a  current  passing  throneh 
its  coils,  the  annaturo  is  attracted  and  tno 
vane  sKjjpiiiE  oB  the  catch  n,  falls  into  the 
poaition  in  which  it  is  shown  in  Fig.  42,  and 


3.L.B. 


filed  away  at  d  and  e,  the  recess  a^  being 
that  in  Which  the  armature  is  piyotea,  while 
that  at  e  is  for  the  vane.  Two  hole^  must  be 
drilled  at  t.  Fig.  42,  by  mcami,  (if  which  the 
movoment  is   screwed  to  the  '^ck  of  the 
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■wooden  case.  A  hole  ia  alea  drilled  at  o, 
Fig.  43,  to  receive  the  coimterauiik  screw 
thftt  carries  the  iron  core  of  the  electro- 
mi^^neL  This  iron  core  is  of  the  uime 
diameter  as  that  shown  in  Fig.  38  (article 
YI.];  but  Jin.  longer,  there  oein^  also  a. 
ecrew  fitted  mto  one  end  only.  1%e  box- 
wood bobbin  is  of  tlie  same  size  as  that 
shown  in  Fig.  3S  A.  The  iron  armature, 
Fig.  44  B,  should  now  he  made,  being  either 
fo^ad  or  cast.  Ju^  below  the  bend,  a  hole 
is  drilled  through  the  side  of  the  annftture, 
the  hole  being  of  such  a  size  that  the  pin 
which  forms  the  pivot  fits  easily  into  it. 
Nozt  the  catch  n  is  filed  to  the  shape  shown, 
snd  the  adjusting  screw  /  fitted  into  the  top 
ipait  of  the  armature.  The  armature  js  then 
$urated  to  the  frame,  a  hole  being  drilled 
thiaiH^  the  two  projecting  lugs  at  d,  the 
iholuMing  of  Bucn  size  that  the  pin  which 
iomu  tke  pivot  fits  tightly  into  them.  The 
.armature  is  afterward  put  in  place  and  the 
pill  diiveB  ^Jirough.  For  tike  vane  a  piece  of 
I-18th  sheet  basa  3iin.  long  by  Jin.  wide  is 
.  cut  out  .and  bent  to  the  shape  shown  in 
Kg.  43-  A  bole  is  next  drilled  through  the 
two  projecting  lugs  at  the  point  e,  and  a 
tu:ht-fitQng  pin  driven  through.  The  end 
,  of  the  vane  is  than  beat  round  so  as  to  sur- 
lound  this  pin,  wliich  forms  the  pivot  for  it. 
Having  adjusted  the  armature  by  means  of 
theacrew/to  the  right  distance  off  the  pole 
of  tfce  magnet,  the  vane  m  is  lifted  up  tul  it 
touches  ttie  ibottom  of  the  armature  caidh 
aud  the  positien  marked.  At  this  spot  a  hole 
is  then  drilled,  which  hole  Ji  afterwards  filed 
M^nare  and  made  the  eight  size  by  a  smaU 
tnangulnr  file.  When,  odw  the  vane  is 
refitted  on  ,to  the  frame  and  lifted  up,  the 
.  end  of  the  annature  ahoold  pass  through 
.  this  hole,  the  catch  retaining  Ibe  vane  in 
,  positian.  For  winding  •tiie  J»«bbin  about 
l^oe.  of  No,  24  B.W.O.   double  ailk-covered 

■  cotter  wire  will  be  required. 

Vige,  45  and  46  show  a  Senn  of  the 
1  mechanical  throw-back  fitted  witit  on 
:attacDiamt  to  continue  iho  rin^j^  of  the 
\baUiigilil  tlie  vane  is  reset — a  form  of  indi- 
cator which,  besides  being  very  usefal  where 
ttHMbla  is  experienced  in  obtaining  imme- 
diale  attention  to  the  Bumntons,  also  iusuree 
ttbs  Tanea  being  replaced.  The  movement  is 
of  similar  oonstruction  to  that  shown  in 
^g.  Jt  (Article  TL),  onlr  the  disc  i*  re- 
ipWeSliy  avane  a,  from  t3ie  end  of  which 
J  psoJMteQiepin  b.  Above  this  pin  is  a  oonlact 
.  tprmg,  d,  insulated  from  the  frame  of  the 
^WKement  by  the  vulcanised  fibre  hlnek  e. 
'WlumtilAaEmatm'e  ia  attracted  the  ivame  is 
leleased,  and  falls  into  the  position  shown  in 
Pig.  46,  and  by  the  dotted  lines  in  Fig.  45. 
ThM  causes  the  pin  b  to  make  contact  with 
the  spring  if,  keeping  the  bell  circuit  closed 
until  Uie  vane  is  reset.  The  same  size  bobbin, 
iron  core,  and  armature  as  described  for 
tOumnaMent  in  Fig.  36  ia  used ;  the  pole- 
^msce  a,  Jhawever,  is  different,  'being  of  the 
iaraa  shown  in  Fig.  47,  A  R  C.  A  pattern 
«honld  be  made  for  this  piece,  and  a  casting 
obtained  from  it,  which  casting  must  after- 
Ttrards  be  well  annealed.  Into  the  face  of  Uu 
xoanded  part  a  hole  is  drilled,  aud  tapped  to 
jMfflJTp  the  shouldered  screw  m,  which  cames 
Iha  vane  a.  A  hole  is  also  drilled  into  the 
iront  end  of  the  pole-piece  tor  the  screw  n, 
which  acrew  by  passing  through  a  hole  in  the 
~  amatara  limits  its  movement.    The  vane  a 

■  -ahvall  be  filed  out  of  a  piece  of  ^-sheet  brass, 
-.  B^^  being  drilled  in  the  hock  into  which 

■Qie  brass  contact  piA,  b  is  driven.  The 
aapports  I,  by  which  the  movsment  is  fixed 
ia  toe  CBBe,  are  made  out  of  some  1-16  sheet 
braas,  and  out  of  Ota  'same  size  brass  the 
■contact  spring  d  Jshown  in  plan  in  Fig.  48] 
^hanld  be  cut.  The  tip  of  this  spring  at  the 
jioifit  where  it  makes  contact  with  the  brass 
mninust  be  heed  with  platinum.  Two  holes 
gn  also  drilled  fas  will  be  eeen  from  Fig.  4S) 
jn  the  spring,  uirongh  which  holes  pass  Uie 
fwo  aci«wa  tiiat  secure  it  to  the  vulcanised 


sheet  vulcanised  fibre  (if  this  is  not  to  bo 
obtainod,  boxwood  will  do),  and  a  hole  drilled 
in  the  bop  of  such  mze  as  will  allow  tbe 
threaded  part  of  the  screw  t  to  pass  through. 
The  different  parts  being  finished,  Uie 
movement  can  now  bo  fitted  together  as  de- 
scribed in  the  last  article.  In  putting  the 
top  part  together,  the  polo-piece  is  first  laid 
on  the  top  of  the  iron  core,  then  tbe  support 
I,  above  which  comes  the  rulconised  fibre 
block  e,  with  spring  attached.  The  threaded 
part  of  the  screw  (  is  then  passed  through 
these  three  pieces,  and  the  whole  screwed 
well  together.  The  head  of  the  screw,  if 
desired,  can  be  countersunk  into  the  vulcon- 
ised-fltn«  block.  The  same  amonnt  and  eiTe 
ire  will  be  required  for  this  bobbin  as  for 
that  mentioned  above.  As  will  be  seen  from 
Fig.  45,  there  are  three  terminals  to  tliie 
movement.  One  end  of  the  coil  to  the  bobbin 
is  taken  to  tbe  bottom  screw  of  the  iron  core, 
while  the  other  is  left  free  and'*forms  ons 
terminal.  Anothei  wire  is  taken  to  Mie  of 
screws  on  the  oonlact  spring  for  the 
id  terminal,  while  the  third  is  connected 
to  the  frame  of  the  movement  itself.  The 
metiiod  of  connecting  up  the  bell,  battecy, 
&c. ,  to  this  movement  was  shown  in  the  eighth 
article  of  "  Practical  Electric  Bell  Fittme;" 
Fig.  58,  which  appeared  in  the  "^  ""  ''^■^ 
Uarcb  23rd,  1S8B. 

(To  be  eontintKd.) 


oimeiB  mounted  on  a  tripod,  and  in  Fig.  3, 
having  moved  a  raring,  wo  hsve  lifted  tho  bodf 
to  the  posiUon  shown,  the  atnits  numing  in 
grooves,  and  with  the  aamrtance  of  clampmg. 
nuts,  holding  the  body  at  right  visIm  to  ^ 
hue.  The  front  is  now  lifted  up,  and  two  litUe 
projections  are  placed  in  grooves  cut  in  the  front 


"E.  M.'^ 


leld   by  ipring 
r  of   ths   bra* 


WATBOV'B  "ACHE"  GAXERA. 

TTTITH  fte  aid  of  th 
W  we  «31  endeav 
pattern  tourist's  camera,  patented  by  Uesars. 
W.  Watwtn  and  Sons,  of  Hiph  Uolbom,  and 
introduced  hylhem  at  the  begmnmg  of  the  pre* 
9nt  year.  ^Hie  l»re  description  will  he  suffi- 
lent  for  all  who  are  acquainted  with  camersa  ; 
bat  a  few  special  dstoMs  TDay  be  of  interest  to 
tltiise  who  an  appreciate  skill  and  ingenuity  in 
whatever  shape  they  are  found.  For  portability 
and  compactness,  comlnned  with  practical  utility, 


Fio.  3. 

of  the  6n»e,  whore  they  ai 
latches.  If  the  clamping  si 
strut  is  flian  placed  in  its  appoiDted  pUcc,  the 
front  win  be  at  right  angles  to  the  bnm,  and 
panilel  toflia  back,  when  the  mmera  t>  naAj 
Iot  use.  ThMe  operations  (xxiipj  about  half  > 
minute.  F^  i  shows  the  bellows  rackud  out, 
Ihnegivinga  wide  range  for  fooMing;  but  in 


Fio.  1. 

this  camera  may  fairly  he  said  to  take  the  lead, 
and  to  be  deserving  of  the  title  "Acme."  As 
we  have  recently  gone  otot  the  warluhops  of  the 
Messrs.  Walaon  and  seen  their  camwas  in  ?"-— - 
fltoae  of  manufttctnre,  ve  can  apeak  as  U 
solidity  and  quality  of  the  work,  while  the  finished 
~  ~  ~anoe  leaves  nothing  to  be  deaiTed.  In 
we  have  the  camera  as  it  appears  when 


Figs.  S  and  6  are  shown  twj  mort  importint 
featuws.  It  will  be  seen  that  n  swinging  motion 
is  provided  for  both  the  back  and  fiwit,  hy  mearu 
of  which  the  camera  can  be  used  fee  photocnpli- 
ing  objects  either  much  above  or  much  belo»  ito 
level.  The  front  and  back  swing  parallel  toe«n 
other,  and  exactly  vertical,  so  that  the  leui  11 


the  travelling-case,   showing  the 
le   side,    and  expoaifg  ■  newly- 
1     renuirkably     li^    and    fina 
nun  -  laiue  —  so     Ught,      in    fact,    that    it 
pmcUcaHy  weighs    no    mors    than  Hie   wood 
wt^  baa  been  removed.     In   Fig. 


^aaiHo^t.    This  bVodc  ii  cut  out&om|lwiIl  give  as  idea  of  its  thickness,  we  bsve  the 


(qipoute  tbe  centre  of  the  plate,  and  wwiani 
from  its  centra  instead  of  from  its  edge.  1° 
save  thickness,  tbe  ordinory  screw  Med  »| 
damping  the  rising  front  has  been  i^j*™ 
by  a  rack  and  ratchet.  Now,  referring  to  FSft*. 
it  wiU  be  seen  that  the  back  is  ananged  to  uW 
close  up  to  the  front  when  it  is  dsered  to  "*  • 
wide-angled  lens,  thus  avoiding  a  P"),"^!!? 
haseboori  which  would  cut  off  the  angl*  of  «»■ 
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The  dark  ilidea  u«  fitted  with  pfttent  itopa  and 
■pringi  to  the  ihuttera,  widch  avoid  Uie  ob- 
jectionable .projecting  serein  in  the  ona  caae,  Bad 
e&echiall;r  11111  antomHtioslIy  hold  the  ihuttera 
in  the  other—two  little  details  which  help  to 
male  thii  camora  ax  near  pinfection  ai  prohably 
can  be  reached.  The  importance  of  Ughtnen 
will  be  appreciated  by  all  photoRraphen  who  lue 
aaaeioM  Ifiin.  bf  I2iii.,  bat,  if  it  can  be  attuned 


without  redndng  the  aolidity  ot  the  apparstna,  it 
u  A  distinct  advantage  even  Id  the  amaU  naet. 
Thia  camera  haa  taken  mach  time  and  Bkill  to 
bring  it  to  its  preeent  cooditian,  for  every  little 
detail  hai  been  well  thought  out  and  experi- 
mented with  until  a  eatiafactor;  raealt  haa  been 
obtained.  For  instance,  the  little  spring  latchea 
which  hold  the  front  are  made  to  automatically 
rcleaao  it  when  it  ia  deaired  to  doee  the  camara. 
The  "Acme"  camera  wot  awarded  the  only 
t  the  Bichmond  Exhibition 


Fi^Knra'B  qas-tebter. 

THE   recent    deplorable   accident   in  Dublin 
through  Ihe  explonen   of   a  gaa-cyliuder 
lendi  Intereat  to  the  fallowing    romaiks  on  an 
1  by  Prof,  riam- 


ference  to  the  ecploeii 

Aa  there  ia  not  the  ilighteet  doubt  from  the 
evidence  adduced  that  the  exjiloaion  was  caused 
fnMO  ignitioi!  of  two  mixed  gaaes,  it  naturally 
oi«ur«  to  one  what  can  be  done  to  obviate  a 
■imilor  occorrence,  and  make  a  certainty  of  the 
safe  use  "of  oxygen  and  hydrogen."  firi(  and 
foreniMt,  the  two  gaeea  must  be  kept  wparatt, 
aniVto  this  end  the  veeaela  containing  them  should 
be  distinctly  marked.  Stand,  a  teet  must  alwavs 
be  applied  before  u«ing,  to  see  that  each  gas  is  m 
no  way  mixed.  Third,  the  preeaure  exerted  on 
t^b  TMtoel  muat  never  be  nearly  equal  to  ite 
bursting  limit.  Fourth,  the  preoeure  for  the  de- 
livfiy  of  the  gas  must  be  suffidBntly  equal  (or  at 
any  rate  So  great)  that  W  no  possible  means  can 
one  gaa  be  driven  back  into  the  other  vessel. 
Now,  as  regards  the  sepanite  vesaels,  if  they  are 
cylinders  [and  by  common  consent  the  days  of 
ns-bags,  at  least  in  Great  Britain,  are  num- 
bered), if  they  are  distinctly  painted— oxygen, 
blaek ;  and  hydro^n,  or  house  gna,  m*— by  no 
possible  means,  without  gross  coreleeaneoa,  could 
one  be  used  for  the  other,  and  it  they  were,  the 
error  would  be  soon  discovered  by  the  tost  now 
•uggosted.  Thia  test  may  be  made  in  one  or  two 
ways,  but  on  my  reprosonlation  of  the  importance 
of  the  subject,  Dr.  J.  A.  Fleming,  Professor  of 
Electrical  Engineering  iti  University  College, 
London,  hasdedgned  a  little  apparatus  that  any- 
one can  use  in  a  raw  minutes  and  satisfy  himself 
that  he  is  working  with  pure  or  known  gas.  It 
conaisW  of  a  little  metal  tank  or  open-top  box. 
Sin.  high,  and  about  1  jin.  wide  and  deep,  having 
ft  second  ccmpartment  about  half  the  height  Mid 
the  lame  width  and  depth  as  the  other.  The 
long  one  is  open  at  the  top,  and  the  short  one  is 
closed  by  a  Ii^t  indiambber  cap.  An  inlet  tube, 
fitted  with  stopcock,  passes  from  the  ontmde  of 
the  loner  compartment  along  the  inside  base  and 
into  the  aecMd  compartment,  while  an  outlet 
pipe,  with  stopcock  and  fine-drawn  orifice,  is 
fitted  to  the  smaller  comportment.  Perforations 
■re  made  in  the  side  connecting  the  two  cham- 


ber*, 10  that  when  water  is  poni«d  into  the  open 
end  of  tliB  large  chamber,  it  may  find  its  lercd  in 
the  other ;  o^  when  gas  is  allowed  to  pass  into 
the  second  chamber,  it  shall  displace  the  water  in 
it  and  cause  the  water  to  pass  through  the  per- 
foration and  rise  in  the  fint  chamber.  The  test 
ia  applied  by  connecting  the  gas  vessel  with  the 
inlet  pipe  (after  first  flllinR  the  vessel  nj 
with  water  until  it  reaches  the  top  o: 
the  indiarubber-capped  aperture,  and  turn- 
ing off  outlet  stopcock  J,  and  then  turn- 
ing on  the  gas  from  cylinder,  bag,  or  other 
vesseL  As  soon  as  this  is  done  the  water  will 
commence  to  rise  in  the  open  compartment,  and 
when  it  reaches  to  within  half  an  inch  of  the  top. 
Or  when  bubbles  commence  to  rise,  the  gas  is 
turned  off  a^in  b^  the  inlet  stopcock,  and  from 
the  vessel.  Gas  will  now  be  in  the  second  com- 
partmeot  instead  of  wKter.  and  if  it  ia  supposed 
to  be  oxygen  a  piece  of  brown  paper  con  be 
lighted  and  blown  out,  then  held  at  aim's  length 
opposite  the  jet  with  small  orifice,  so  that  when 
the  tap  is  turned  on  the  gas  blows  on  the  glow. 
If  it  fans  it  into  a  flamo  and  continues  to  bum 
satisfactorily,  it  may  be  known  to  be  pure  oxygen, 


but  if  with  amoll  explonoos,  then  the  gas  should 
not  be  UBod,  but  bo  at  once  allowed  to  escape  in 
the  open  sir.  Si^poaing  it  was  the  worst  kind  of 
mixture  of  gases  for  exploding,  the  only  result 
would  be  a  small  explosion  in  Uie  little  compart- 
ment of  the  test  apparatus,  blowing  off  the  india- 
rubber  cap  and  spilling  a  little  water.  If  the  gas 
is  hydrogen,  or  house  gas,  it  should  bum  wiw  a 
steady  fiome,  just  in  the  same  way  as  the  hydro- 
gen does  when  turned  on  at  the  lantern  jet :  but 
if  it  is  mixed  it  will  snap  or  perhaps  cause  a  small 
explosion,  as  previously  described.  In  case  of 
doubt  the  experiment  should  be  repealed. 

This  little  "test  apparatus"  is  the  subject  of 
a  patent,  and  will  bo  sold  by  Mr,  J.  H.  Steward, 
London ;  but  the  price  will  be  very  low,  so  that 
everyone  may  be  in  a  position  to  satisfy  them- 
selves and  roessura  the  public  at  a  moment's 
notice.  It  goes  without  saying  that  the  vessel 
must  bo  emptied  before  a  di£ecout  kind  of  gas  is 
tested.  As  regards  ' '  the  pressure  of  the  gas  on 
the  vessel  not  being  nearly  equal  to  its  bmiting 
power,"  no  one  &ould  use  a  steel  or  iron 
cylinder  without  it  has  first  been  marked  as 
"tested,"  or  a  guarantee  given  of  the  number  of 

Cunds  pressure  to  which  it  bos  bewi  subjected 
(ore  filling  with  gas. 

A  great  safeguard  to  the  public  is  that  all 
cylinden  filled  by  Brin's  Oxygen  Company,  and 
which  can  bo  sent  through  any  of  their  many 
agents  for  the  purpose,  ore  tested  in  this  way — 
the  steel  to  pressure  stated  above,  and  iron  to 
forty  or  sixty  atmoaphorcs,  or  about  9001b.  pres- 
sure to  the  square  inch,  and  then  filled  to  thirty 
forty  atmospheres.  By  this  means  no  risk  is 
a  by  the  usen  of  gas  from  compression,  for 
those  that  arc  faulty  burst  haimleesly  in  the  water 
when  tried. 


A  MOBH.  10C01I0TIVE.-n. 

THK  framing  of  a  locomotive  is  the  skeleton 
of  the  structure,  which  forms  the  boss  of 
attachment  for  the  various  fittings,  and  receives 
the  moving  parts. 


together  with  oylindws  and  valve  gear.  Btmg 
subject  to  perpetual  stresses  of  opposite  kinds, 
they  are  made  very  sUiT,  not  so  moch  by  tba 
addition  of  mass  in  the  form  of  oitis  metal  a* 
by  judicious   dispomtion    of   material,    and  by 

In  soma  of  the  older  engines  coinposit«  framing* 
of  timber  and  iron  vret«  used,  the  timber  being 
riveted  between  the  plates ;  but  one  teldom  sees 
such  constructions  at  the  present  day-  The 
plates  now  used  are  either  ol  Yorkshire  iron  of 
fmne-plate   quality,  or  of   mild  steel ; 

double," 

the  atruotore.  Each  syst^nn  is  in 
The  single  plale-fiames  are  advoated  oh  the 
ground  ^t  they  ore  more  clastic  than  the  double 
platre,  whose  greater  rigidity  is  not  always  an  ad- 
vantage— OS,  for  instance,  when  an  engine  is  run- 
ning round  quick  curves.  Then  the  single  fiameB 
will  yield  and  accommodate  Ihemsslvss  to  tlie 
curvature,  to  a  greater  extent  than  the  more  rigid 
double  frames,  and  lees  strain  will  be  thrown 
upon  the  axle  bearing*. 

The  violent  stresses  1«  which  the  enornKniB 
moving  mass  of  the  looomotive  is  subjected, 
render  necessary  the  adoption  of  the  stnaigest 
form  of  framing  which  is  conaislent  with  light- 


former   case  they  range  from   lin.  to  Uiu. 

"  '  knaas;  in  the  latter  they  are  usually  1 
k.  The  frames  are  "single"  or  "don' 
itding  as  there  are  two  &amD-plates  oi 


stresses,  sudden  and  oft-repeated  shocks,  com- 
plicated fon»s,  operating  partly  through  the- 
engine  itaeU,  portly  through  the  permanent  way 
— would  prove  utterly  destiTictive  to  a  motor  less 
strongly  constructed  than  the  locomotive.  No 
inferior  nmtm-ial.  con  be  used,  no  second-dass 
vrorkmanship  permitted ;  but  spedflcationB  have 
to  be  stringently  carried  out.  'The  fiome-pbtee 
themselves  are  usually  planed  over  the  inside  fiwe, 
frequently  over  both  faces,  and  are  planed  or 
slotted  over  ends  and  edges.  They  are  cut  sut 
to  receive  the  axle-boxes,  and  bolted  by  means 
of  angle  irons  to  the  buffer  beams.  The  struc- 
ture is  rendered  rigid  with  one  or  more  transverse 
ribs,  by  the  cylinden,  when  the  latter  are 
situated  insidej  by  the  motion-plate,  disg-plato, 
and  foot-plates.  So  much  depeuds  on  the  frames 
that  the  greatest  care  is  exercised  in  their  pre- 
paration and  setting. 

For  our  model,  which  is  one  having  single 
frames  only,  the  two  frame- plates  will  bo  made 
from  sheet  iron  or  stco],  not  exceeding  Jin.  in 
thickness.  Two  such  piccn,  each  measuring 
roughlv  3ft.  in  length,  will,  after  bavbg  been 
carefully  stiaightened  by  hammering  on  a  level 
block  of  cast-iron,  be  whitened,  marked  to  the 
dimensions  shown  in  Fig.  I,  centre-popped  and 
cut  out.  To  cut  the  curved  outlines  and  the- 
reoossee  for  the  axle- boxes,  it  will  be  neceseary 
first  to  drill  a  number  of  contigaons  boles,  pre- 
ferably using  a  twist-drill,  as  'biiDg  less  liable  to 
run  tlun  the  oommon  form,  and  dnlling  close  Ic 


chippmE  and  aubsoquent  filing  by  whiob  the 
lines  wul  be  presently  compTotod.  This  sc 
of  the  work  will  be  facilitated  if  the  two  plates 
are  done  at  the  same  timo-  Two  of  the  rivet- 
holea  near  the  ends,  and  two  of  those  for  the- 
cross  stretcher,  may  be  utilised  for  the  pun>oae, 
temporary  rivets  being  inserted-  In  workshops, 
these  plates  are  marked  from  templet. 

The  plates  are  to  be  attached  to  thebuffEr-beams 
with  angle-irons.  These  beams  may  be  of  inm, 
or  of  wood,  or  of  wood  protected  with  iron.  Bay 
we  use  timber  for  the  front  end  and  iron  for  th« 
back.  Prepare  one  piece  of  thoroughly  well- 
seasoned  oak  for  the  former,  measuring  Min.  by 
-  -  '    '     ■  ■      ,  ?ca- the 


..  by  )in 


i  piece  of  aheet-ii 


thick.     .     

tached  at  a  distance  of  figin.  between^ — 1ft.  lin. 
or  4ft.  2in.  ia  the  uaual  distance  between  the 
frame- plates  in  nairow-gange  inside- cylinder 
engines.  The  correct  method  of  attachnteot  is 
by  means  of  angle-irons,  tjmall  angle-irons  are 
obtainable  of  the  model  makers ;  but  if  any  £ffl- 
culty  is  experienced  in  getting  them  of  correct 
proportions,  make  a  pattern,  and  cast  them  in 
gunmetal.  Figs.  3  and  4  give  sections  to  the 
half  of  the  full  siso  required  for  thMo  joints. 
The  angle-irons  will  be  permanently  riveted  to 
the  plates  with  rivets,  as  shown;  but -Ihe  buffer 
beams  will  be  attached  with  boUs.  The  Uilt» 
through  the  timber  beam  ore  peraiuient  fasten- 
ings ;  but  those  in  the  opposite  end  arc  of  a 
temporary  charaoter,  to  tie  replaced  by-ond-by 
with  rivets.  This  is  mmply  a 
isngemeot  tor  model  making,   i 
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better  fitting  of  parts  by  tbo  tanportiry  removal 
of  the  buffer  bccun  at  a  aubaoquent  etage. 

Care  will  bo  nccoeuary  in  inakinH;  theeo  first 
flttings  at  absolute  ligbt  uiglos.  First,  bo  sure 
Aat  tbo  {ramis  arc  parallel  througbout  their 
length,  imng  a  gauge  strip  for  the  purpose,  one 
bolt  only  bemg  iiucrtod  at  each  comer.  Than 
try  a  Mb  of  wood  across  oomois  dia^oally,  and 
alter  and  adjust  tbo  framus,  if  required,  until 
Ibe  dimeasioDS  acnMB  both  oppodte  corners  are 
precisely  alike.  Tbcn  the  bamee,  being  both 
parallel  and  of  equal  length,  must  be  at  right 
angles,  and  if  then  the  angle-irons  abut  quite 
fair  on  the  bufisr-boama,  the  remaining  bolts 
tDBv  be  put  in.  If  tbo  abutmont  is  not  perfect, 
B  Uttio  judieiouB  ooaiiig  with  the  file  will  bo 
necessary. 

To  stay  tlicse  frames,  wo  shall  have,  first,  the 


several  hundreds  wilt  be  wanted  to  eomplete 
ucb.Bn  engine  as  this — and  where  cost  is  a  con- 
ideration,  the  following  description  will  show 
ne  method  by  which  the  rivets  can  be  made  at 
the  coat  of  material  and  time  only. 

t  two  cubical  blocks  of  mild  steel,  make  one 
faco  of  each  quite  true  in  the  lathe,  dowel  the 
two  together  with  dowels,  standing  up,  aay  -Jin, 
jin.  from  the  face  ot  one  A.  (Kg.  6),  and 
ering  into  holes  of  equal  depth  in  the  block  B, 
,  wsed  thereto.  In  the  centre  line  of  A  drill  a 
bole  of  the  same  diameter  and  depth  as  the  tail 
of  tbo  rivets  required,  and  in  the  centre  of  B 


Jf,\7 


atm  sCretcher  at  A  l)ofore  the  flroboi,  and  the 
drag  plate  fi.  at  tho  hinder  ead.  The  two  last 
we  may  make  and  fli  at  onoe. 

ThestratcherA  ia  a  pUinpieceof  pLiteoEabont 
the  lame  thickness  as  the  tnuno-plate«,  riveted  to 
Qie  latter  either  with  pieces  of  aurie-iron,  or  by 
flanges  turned  roand  out  of  the  solid,  or  by  flanges 
and  angle^iiron  in  combination.  It  will  not  mattr 
which  method  is  adopted.  We  will  use  angk 
irons  simply,  riveted  to  the  stretcher  and  then  to 
thofiams-plales.  Hio  rivets  are  properly  placed 
mgtttg ;  but  it  will  be  simpler  here  to  put  them 
in  line.  The  diameter  of  the  rivets  wiil  not  ex- 
ceed Jin.  Fig.  3  will  serve  to  show  tho  joint  to 
full  sue,  Buppoaiog  tho  bolts  in  that  joint  to  bo 
Nplnood  by  rivets. 

Bivcts  of  copper  wiU  be  preferable 
iron,   as  being  softer  and  easier  to  work;    but 
tiiose  made  of  soft  iron  rod  of  beet  qusJity 
dp.    Copper  rivets  can  be  procured  (rf  the  m 
makers  i  but  where  a  lazgennniber  are  required — 


iron  soldered  on  the  bottom  of  the  Uoek.  Or 
studs  tapped  into  A  will  do  instead  of  bolt^  H 
\bey  are  sa<ewed  tightly  in  with  a  stud  block.  I 
have  spoken  at  length  on  this  matter  of  iir»li 
bocanse  a  large  nuinber  wiD  be  wanted,  and  thii 
description  will  serve  for  all.  After  ths  block  ii 
made,  scores  of  such  rivets  can  be  turned  out  with 
little  trouble.  Kivets  of  similar  diameter,  lot 
shorter,  can  be  made  by  putting  a  steel  pic  in  tiit 
bottom  of  the  hole  in  A,  to  diminish  the  dnptli, 
while  for  rivets  difleriiw  in  diameter,  a  new  pair 
of  die  blocb  can  be  made  by  the  labour  of  tbree 
or  four  hours.  Two  sizes  of  rivets  ran  be  msit 
in  one  pair  of  blocks,  by  drilling  their  boles  on 
opposite  ndes  of  the  cenh«,  as  shown  at  C,  B,  in 

The  rivet-tails,  after  insertion  in  their  hold, 
will  be  hanunered  out  roughly  to  shape  wiUi  > 


bore  out  with  a  round-nose  tool 
ture,  a  cup-shaped  depresdon,  the  counterpart 
of  the  rivet  head.  By  the  pressure  of  the  two 
blocks  together,  the  cup-shape  form  will  be 
readily  imparted  to  the  soft  copper 


concentricity  of  the  head  and  tail.  The  pressure 
may  be  exerted  between  the  jawa  of  a  parallel 
vice,  if  of  Huf&dent  atreagtb  ;  one  of  the  ordinary 
workshop  vioea  will  answer.  "Where  an  amateur 
has  only  a  small  vice,  Oien  the  slower  pbn  which 
is  shown  in  Fig.  6  may  bo  adopted.  Holes  are 
drilled  for  the  reception  of  bolts  whose  heads 
are  sunk  into  recesses  cut  in  block  A,  by  which 
the  bolts  are  prevented  from  turning,  whilo  Qie 
nuts  above  B  are  tightened  with  a  spanner.  Tbe 
block  A  may  be  held  in  a  vice  the  while,  and  the 


aolder  mn  iwrnd  the  howls,  or  n 


narrew-paned  hammer,  a  band-hammer  bsiig 
held  undemeath  the  head  the  while.  A  nnl 
finish  will  then  be  imparted  bymeans  of  a  Bu^ 
like  Fig.  8,  for  small  rivets,  Thw  may  be  mi 
in  the  hand;  but  for  large  rivets  the  soap  u 
endtcled  by  a  withy  handle  to  prevent  paaJ'" 
jar  to  tiie  hands. 

The  forma  ot  drag-platea  are  very  namBrDut 
They  are  not  always  used.  But  the  heavy  csrt- 
ing  afiords  a  convonient  method  of  adding  IM 
weight  required  to  the  trailing  wheek,  and  il 
moreover  increases  immensely  the  rij^ty  °'  . 
fxamea.  A  caating  suitable  for  this  rooJel  u 
shown  at  B  iFigs.  1  and  2).  The  pattern  oi 
be  made  precisdy  like  the  casting,  except  tlai 
the  lower  plate  B'  will  be  do  welled  loosely  to  Iti 
vertical  ribs,  allowance  is  to  be  made  for  mm 
the  edges  where  they  fit  between  the  '""'^'Pl^rj 
and  the  pin-holea  in  the  bosses  will  ba  dnUw- 
BolU  paasing  through  drilled  and  reamered  holei 
will  unite  the  casting  to  tho  frame-l^tes. 

Angle- irons  will  be  riveted  at  C,  D  ''^^^•J'' 
to  receive  the  foot-plates.  But  it  will  W  betW 
to  leave  these  plates,  and  the  outer  ingle-iKw 
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by  which  their  outer  edges  will  he  earned,  and 
the  wheel  snlaahon,  fltope^  buffers,  draw-hooks, 
&C.,  until  the  eneine  is  nearly  done,  as  by  that 
means  we  shall  have  more  working  space  at 
command. 

Th^  fitting  of  the  hom-blodcs  and  axle-boxes 
should  have  propetlj  preceded  the  putting  of  the 
frames  together.  But,  as  I  said  in  my  first 
article,  the  proper  sequence  of  operations  will 
have  to  be  sometimes  departed  from.  The 
exigences  of  space  have  compelled  me  to  omit 
the  axle-ftttings,  therefore,  from  this  their 
proper  place,  and  to  defer  their  description  until 
the  following  article,  which  they  will  entirely 

occupy- J.  H. 


ASTROirOiaCAL   VOTES   FOE 
KAKCH,    1888. 

The  Sun. 


• 

g 

Souths. 

At  Greenwich  Mean  Koon. 

« 

Right 
Ascen- 
sion. 

Declina- 
tion. 
South. 

Sidereal 
Time. 

h.  m.   s. 

h.  m.  8. 

O        4        a 

h.  m.    s. 

1 

0  12  TS'OOrn 

22  60  23 

7  23  36 

22  37   66-36 

6  0  11  21-99  „ 

23    9    0 

6  28    8 

22  67  38-12 

11 

0  10    656  „ 

23  27  27 

3  30  64 

23  17  20-89 

16 

0    8  41-10  „ 

23  46  45 

1  32  40 
North. 

23  37     3-66 

21 

0    7  11-46  „ 

0    3  68 

0  26  49 

23  66  46-41 

26 

0    6  39-66  „ 

0  22    9 

2  23  49 

0  16   2917 

31 

0    4    8-18,, 

0  40  20 

4  20  38 

0  36   11-93 

The  method  of  finding  the  Sidereal  Time  at 
Mean  Noon  at  any  other  station  is  explained  on 
p.  348  of  Vol.  XLVIU. 

On  March  20th  at  10  a.m.  the  Sun  is  technically 
said  to  enter  Aries,  and  Spring  is  supposed  to 
begm.  It  is  also  ihe  theoreti^  epoch  of  the 
Equinox ;  but  the  nearest  practical  approach  to 
the  equality  of  day  and  night  in  London  will 
happen  on  the  18th,  when  the  Sun  will  be 
llh.  69m.  above  the  horizon,  and,  of  course, 
12h.  Im.  below  it.  Although  iho  Sunspot  mini- 
mum is  definitely  past,  signs  of  solar  activi^  are 
inconsiderable  and  very  rare.  The  Zodiacal  Light 
may  now  be  seen  in  the  West  after  sunset 

The  Koon 

Is  new  at  I  Oh.  0-7m.  on  the  night  of  March  1st, 
enters  her  First  Quarter  at  6h.  69 -4m.  p.m.  on 
the  9th,  and  is  Full  12*6  minutes  before  Noon 
on  the  17th.  She  will  enter  her  Last  Quarter  at 
6h.  64 '4m.  a.m.  on  the  24th,  and  be  New,  for  the 
second  time  this  month,  at  llh.  36 '8m.  a.m.  on 
the  3lBt 


Day  of 

Moon's  Age 

Souths. 

Month. 

at  Noon. 

Days. 

h. 

m. 

1 

29-1 

11 

68*2  a.m. 

6 

4-6 

3 

47'8p.m. 

11 

9-6 

7 

421    „ 

16 

14-6 

11 

62'2    „ 

21 

19*6 

3 

16*6  a.m. 

26 

24-6 

8 

3-8    „ 

31 

00 

0 

13 -0p.m. 

The  Moon  will  be  in  coniunotion  with  Mars 
(5*  2^  south  of  him)  at  midmght  on  March  3rd, 
with  Venus  at  llh.  a.m.  on  the  6th  (Venus 
8*  67'  N.),  with  Saturn  at  6h.  a.m.  on  the  14th 
(Saturn  1*  South  of  the  Moon),  with  Jupiter  at 
Noon  on  the  24th  (0*  41'  North  of  the  planet), 
and  with  Mercury  ak  the  same  hour  on  &e  29th 
rMercury  2"  2*  North). 

At  Noon  on  March  Ist  the  Moon  is  in  Aquarius, 
out  of  which  constellation  she  passes,  at  4h.  30m. 
in  the  afternoon  of  the  2nd,  into  Hsces.  At 
9  o'clock  the  next  morning  she  plunges  into  an 
outlier  of  Cetus.  Through  this  she  is  travelling 
until  4  p.m.  on  the  4th,  when  she  re-enters 
Pisces,  only,  however,  to  pass  again  into  another 
part  of  Getus  at  Ih.  30m.  p.m.  on  the  6th.  When 
she  finall}r  quits  Cetus,  at  3h.  a.m.  on  the  6th,  it 
is  to  pass  into  Aries.  By  8h.  a.m.  on  the  7th  her 
iouzney  through  Aries  terminates,  and  she  enters 
laums.  During  her  passage. over  the  last- 
named  ooDsteUation  she  arrives,  at  lOh.  a.nL  on 
the  lOth,  on  the  Western  edge  of  the  extreme 


Qoonlt»tloiui  of  («lid  a  Ve«r'ApprokMh  to)  Fixed  Stare  by  the  Koon. 


-8^ 

ail 


9 
10 
16 
22 
26 


Star's  Name. 


B.A.C.  1661 
B.A.C.  1733 
/Leonis 
B.A.C.  6408 
4  Capricomi 


I 
I 


3 

6 
6 


Disappear- 
ance. 


Moon's 
limb. 


£ 


h.     m. 

1 

t6    34  p.m. 

S.  byE. 

167 

12    36  a.m. 

Dark 

63 

2    30    „ 

Dark 

174 

2    32    „ 

Bright 

114 

t3     19    „ 

Bright 

119 

176 
24 
140 
130 
166 


Reappear- 
ance. 


h.  m. 
1  28  a.m. 
3    4 

3  46 

4  16 


>> 


Moon's 
Limb. 


Bright 

Bright 

Dark 

Dark 


s*g 

1^ 


293 
236 
288 
237 


25r 

19U 
292 
268 


tA  near  approach.    :{Before  moonrifte.    An  illustrated  explanation  of  the  above  table  will 

be  found  on  p.  349  of  Vol.  XLVIU. 


Approsdmete  Timee  of  the  Greateet  Eaetem  Blongatione  of  Satnm'a  Five  Inner 

Satellitee,  visible  at  Oreenwloh. 


SateUite. 


2 

2 

2 

3 

4 

6 

11 

11 

12 

12 


1  jTethys 
1   Dione 


Khea 

^celadus 

Tethys 

Dione 

Tethys 

Enceladus 

Enceladus 

Rhea 

Mimas 

Dione 


12.9  a.m. 
61 


7 

9 
10 
11 

7 
11 

2 


It 
p.m. 

99 


If 

a.m. 
8-1  p.m. 
3-6  a-m. 
4-7    „ 


13 
13 
14 
14 
14 
16 
16 
16 
17 
17 
18 
19 


SateUite. 


Mimas 

Enceladus 

Mimas 

Dione 

Mimas 


H. 


Mimas 


Tethys 
Mimas 

Ehiceladus 

Tethys 

Tethys 


2  0 

8-1 

12-7 

10*3 

11-8 

9-9 

3-2 

8-6 

70 

10'8 

12-6 

9-8 


a.m. 
p.m. 
a.m. 
p.m. 

91 
91 

a.m. 
p.m. 

91 
»» 

a.m. 
p.m. 


20 
22 
23 
25 
28 
29 
29 
30 
80 
31 


Satellite. 


Rhea 

Enceladus 

Dione 

Dione 

Enceladus 

Mimas 


Rhea 
Mimas 
Mimas 
Mimas 


8*2  p.m. 
1-8  a.m. 
3*3    „ 
8*9  p.m. 

9-8    p 

2*6  a.m. 

8*8  p.in. 

1*1  a.m. 
11-7  p.m. 
10-3 


»» 


A  description  of  the  construction  and  use  of  the  above  table  will  be  found  on  p.  349  of  Vol. 
XLVni.  The  Greatest  Eastern  Elongation  of  Saturn's  brightest  Satellite,  Titan,  will  happen 
at  3h.  a.m.  on  the  18th. 


Northerly  part  of  Orion ;  but  by  4  o'clock  the 
same  afternoon  she  has  tie  versed  this  and  oome 
out  in  Qemini.  At  6h.  30m.  p.m.  on  the  12th 
she  crosses  from  Gkmiai  into  Cancer,  and  leaves 
Oanoer  in  turn  for  Leo  at  9h.  30m.  a.m.  on  the 
14th.  She  remains  in  Leo  until  Ih.  a.m.  on  the 
17th,  when  she  quits  it  for  Virgo.  She  is  travel- 
liuj^  through  Virgo  until  6h.  a.m.  on  the  20th,  at 
which  hour  she  enters  Libra.  Pursuing  her 
course  through  Libra  she  arrives,  at  lOh.  30m. 
p.m.  on  the  2lBt,  on  the -Western  edge  of  the 
narrow  Northern  spike  of  Scorpio.  By  7n.  o'clock 
the  next  morning  she  has  travecsed  this  and 
emerged  into  Ophiuohus.  At  8h.  p.m.  on  the  23rd 
she^uito  Ophiuchus  for  Sagittarius.  Here  she 
contmuee  until  2h.  a.m.  on  the  26th,  when  she 
passes  into  Gapricomus.  By  lOh.  30m.  p.m.  on 
the  27th  she  bias  crossed  Gapricomus  and  entered 
Aquarius.  At  midnight  on  the  29th  she  passes 
out  of  Aquarius  into  fisces.  As  at  the  beginning 
of  the  month,  the  path  of  the  Moon  through  Fisces 
cuts  outlying  portions  of  Cetus,  and  she  enters 
the  first  of  these  at  6  p.m.  on  the  30th.  As  she 
does  not  re-enter  Pisces  until  midnight  on  the 
31st,  we  leave  her  in  Cetus  at  that  hour. 


Saturn 

Continues  to  be  visible  during  the  entire  working 
hours  of  the  night.  He  is  receding  from  us,  and 
his  angular  equatorial  diameter  continues  imper- 
ceptibly to  diminish  from  18 '0"  on  March  Ist  to 
17*4"  by  the  last  day  of  the  month. 


Is  a  Morning  Star  throughout  the  month,  attain- 
ing his  greatest  elongation  west  of  the  Sun 
(27'  36*)  at  llh.  a.m.  on  the  13th.  He  has, 
though,  rather  too  much  South  Declination  to  be 
favourably  placed  for  the  observer.  His  angular 
diameter  dwindles  from  9*0"  on  the  1st  to  6*8"  by 
the  end  of  March. 


Day  of 

Month. 

Right 
Ascension. 

Declination 
South. 

Souths. 

h.    m. 

O                           0 

h. 

m. 

1 

21  19*3 

14       2*4 

10 

41 '6  a.m. 

6 

21  28-3 

14     27-8 

10 

31*0    „ 

11 

21  44*3 

14      8*2 

10 

27-3    „ 

16 

22    6*0 

13      7-8 

10 

28-2    „ 

21 

22  28*9 

11     30-2 

10 

32-6    „ 

26 

22  66-2 

9     18-4 

10 

38-9    „ 

31 

23  23-3 

6    34-8 

10 

47-2    „ 

Day  of 
Month. 

Right 

Ascension. 

Dodination 
Norths 

Souths. 

h.  m. 

o                t 

b.       m. 

1 

9  11*4 

17    27-4 

10    31*8  p.m. 

6 

9  10-1 

17    33'3 

10     10-8   „ 

11 

9    8*9 

17    38-5 

9-  60*a  „ 

16 

9    7-9 

17    43-1 

9     29*3  ,„ 

21 

9    70 

17    47*0 

9      8-7   „ 

26 

9    0*2 

17    60*2 

8     48-3    „• 

31 

9    6*7 

17    62-6 

8     28'1    „ 

• 

Whence  it  will  be  seen  that  Saturn  will 
describe  a  short  retrograde  arc  in  the  barren 
Eastern  xM>rtion  of  Cancer. 

« 

Venue 

Is  an  Evening  Star  all  through  March,  and  is  a 
glorious  object  after  sunset  to  the  north  of  west. 
She  attains  her  greatest  brilliancy  on  the  26th, 
and  at  and  about  this  time  mav  be  distinctly  seen 
with  the  naked  eye  in  the  sunlit  sky  by  anyeno 
who  knows  exactly  where  to  look  for  her.  fler 
angular  diameter  mcreases  from  26*9"  on  the  1st 
to  41 '2*  on  the  31st,  and  pari  paaau^  her  crescent 
grows  thinner  and  thinner. 


This  slightly  erratic  path  commences  in  Gapri- 
comus and  extends  over  a  large  part  of  Aquarius ; 
but  the  planet  does  noi  c^proaeh  any  ooaspieuoua 
star  in  tlu&t  rather  straggling  oonsteikition. . 


•sa 

Right 

Declination 

Souths. 

&»§ 

Ascension. 

North. 

fill 

• 

h.     m. 

a            4 

h.     m. 

1 

1  37-2 

13     14*7 

2    58*8  p.ja. 

6 

1  63*4 

16    20*3 

2    66*3    „ 

11 

2    8*6 

17     16-3 

2    60*7     „ 

16 

2  22*6 

19      1*2 

2     460     „ 

21 

2  34-8 

20    "33 -3 

2    37-6     „ 

26 

2  46-1 

21     60-9 

2    28*2    „ 

31 

I 

2  62*9 

22    61-7 

2     16-3     „ 

The  path  indicated  by  the  above  ephflttmris ' 
tommenccs  in  Pisces  and  extends  partly  aerois 
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Arie*.     Uuthrougb  ■  VOT-Umnk  region  at  the 

Ituta  if  invinblo,  Bud  Jupitsr  doe*  not  riM 
ddU  nMily  4  a.m.  at  the  bemnning  of  Harcili, 
nor  onlil  a  a.m.  »t  tho  end  of  it,  and  moreoTor, 
hii  great  South  DMlination  practicallj  prerenta 
hi*  obBcrration.  He  is  in  quBdrature  with  the 
Sua  at  noon  on  tho  i-Tth. 

Don  not  Muth  until  after  midnight  thronghc 
March,  but  as  ho  met  shortly  after  a  quaii 
part  nine  at  nig-ht  on  the  Ist,  and  bstween  7  a 
S  p.m.  at  the  end  of  the  month,  we  rvoume  <i 
gpfccMBTis  of  bim.  His  angular  diameter  i 
fteMet  quite  insensibly  from  3-S'  to  4'  betwe 
tte  Ist  and  tho  Slat.  He  is  not  in  a  spedalljr 
favourable  position  for  the  obeerver. 


II 

..SI 

South. 

Souths. 

li.     m. 

13  201 

7    46-3 

2    43-9  a.  m. 

6 

13  I9'B 

11 

13  19-2 

IG 

13  lB-6 

7    34-9 

1     431   „ 

^1 

13  IT-6 

7    306 

1     22-8   „ 

26 

13  170 

7    26-0 

1      2-4  „ 

31 

13  16  3 

7    21-3 

12    41-9  „ 

The  short  retroeradc  arc  axhibited  i 
AboTO  ophamsris  a  OMcnbed  some  3°  or  so 
Ii  ortb  of  Spica  Virgiuis. 


Is 


NeptanB 

lidly  approaching  the  West,  and  Souths 


•unlijit ;  but  as  he  mny  be  picked  up  after 
<laTk  daring  the  earlier  put  of  the  month,  we 
^>e  on  sphimem  of  him  for  ^e  fliHt  three- 
quarlOTs  of  it. 


S  1     Ascnuaion, 


3  fiS'2 


'Whonrn  it  will  be  seen  that  Neptune  is  sUll 
in  that  void  part  of  the  alcy  to  the  South  and 
BMt  of  the  I^eiadoa. 

Klnlma  of  th«  Vaiiablo  Btar  Al««l 
Will  happsu  on  Hanih  3rd  at  2b.  41m.  B.m. ;  on 
Uarch  SUi  at  1  lb.  3(lm.  p.m.  ;  on  March  8tb  at 
8^.1BK.p.m.;  on  March  23rd  at  4h.  23m.  a.m.; 
on  March  2fith  at  lb.  12m.  a.m. ;  and  on  March 
2Blh  at  lOh.  Im.  p.m.  ;  as  well  as  on  other  oral- 
■ions,  wfaoD  the  phenomena  will  be  invisible  hero. 

Shootlnff  Stkra 
Ma*  be  watched  for  between  the  Ist  and  the  4tb 
andanin  on  the  16th.  Fire-balls  may  bccx- 
pectea'during  the  first  of  these  periods,  between 
the  6Hi  and  the  lOth,  and  for  a  night  or  two  after 
thelStb. 

■Oiaanvioh  Meui  Tine  of  Sonthinc  ot  Elaren 
of  tha  FrlBolpal  and  Fixed  8tua  on  the 
JVlVbt  of  If  anh  lat,  1889, 

i^tar.  Souths. 

a  I^poris  6  48  47-41  p.m. 

a  OrionL)  7  10    360  ,, 

Sirins 8    I     119  „ 

<hrtor S  4S    9-31   ,, 

Pronyon 8  £4    069  „ 

foUui 8  69    7.84   „ 

^-Chncri  9  31     108   „ 

^Hydm  10  42  27-80   ,, 

Bemlus ii  22  40-84  „ 

offiBan  Hajoris  ..•12  16  67-78  a.m. 

JCratoris  •12  33  4917   „ 

•  On  Morch  2nd. 
Tho  method  ot  lucortaining  the  Oteenwich 
Mean  "nmo  ot  Southing  of  either  of  the  stars  in 
the  above  list  for  any  other  night  in  March,  as 
alM  that  of  detemiiuing  the  Local  instant  of  ita 
"Fnaait  at  tnj  other  station  will  be  found  on 
p.  W)  of  7aL  ^hVm. 


COLaXnTTB   TOBAOOO   PIPE. 

I  I  khE  is  jet  another  pin  for  smoking  tobact 
n  designed  to  ptevent  Uie  "niootine  and  other 
onhealthy  substances  "  enteringthe  •moker's  month. 
It  baa  bean  patented  by  Mr.  £.  F.  Colquitt,  Deni- 
son,  Texas.  The  {npe  haa  an  oval-ihaped  barrel 
surrounding  the  oential  tube,  u  shown  in  Fig.  1, 


S 

I 


[e  of  tobaeoo,  Oie  tobacco  being  intro- 

oubode  door,  ahown  in  Fig.  'J,  whili 

•diatsly  beneath  this  door  is  a  gate,  cloned  by  b 


dueed  by  an  oubode  door,  ahowi 


,  .„  ,  by  meoni  of  whioh  the  tobaeoo'  _ 
onutted  to  the  onnbustjon  chamber  below,  having 
pertonted  bottom.  A  tube  is  held  centrally  in 
the  barrel,  the  pipe  tteiD  bsinB  held  in  this  tube,  a 
spiral  groove  being  cut  on  the  stem,  as  shown  in 
Fig.  3,  leading  to  a  eentnd  aperture  in  the  upper 
'  -'  the  atem,  opening  at  the  top  into  themouth- 
lle  tobacco  in  ttie  bairel  is  separaled  from 
that  in  the  oombnstioii  chamber  by  the  spring  gate, 
after  snffident  has  been  alkiwed  to  pass  down,  and 
communicated  thiou^  an  opening  in  the 


mptted  with  that  {Uustratad  on  p,  191,  No.  1232. 


GEAB  POR  BICTCLE. 

AN  "improved"  gear  for  cycles  has  been 
patented  by  M«n.  Spencer,  of  Ptqna 
Ohio,  by  means  of  which,  it  is  said,  increased 
■peed  can  be  obtained 
bad  With  an  ordinary 


geart 
bthe 


the  blcTole,  which  is  secured  to  the  ipindla 
wheel,  has  rigidly  flied  therein  a  casUng,  in 
itce  of  which  is  the  bearing  ot  an  internal 
own  wheal  me^iing  with  a  mur  wheel  fixed 
idle  of  the  bdoyde  wheel,  the  crank  being 


the  vehide  where  the  gi 
removable  cap  or  ooi 
operating  parts. 


PHOTOOBAPmC    CHEHICALB    ABD 
THBIR  nCPUBITIEB, 


A  MONG  the  n__, , 

J\.  gnphy,  the  alkaline  salla  aie  the  most 
important,  sod  often  contain  the  gi«at«at  ananti^ 
of  unpnritic      '   """    *  "-— "' 


to  Om  processsa  by  wU(A  the  salts  are 
ired,  Bod  not  baing  eaailj  eliminated  in 
me  course  of  purittcalion,  mar  caoae  very  wriaui 
tronble  when  used  for  photogmpbic  puipoaes. 
Taking  sodium  cirtwiata  aa  the  tLnt,  and,  pertisps, 
most  useful  f '**"""  salt  in  the  process  of  develop- 
mcot.  Let  us  stop  a  moment  to  consider  the  seTerat 
processes  by  which  it  is  made,  and  the  impurities  it 
h  likely  to  contain. 

There  are  three  processes  from  which  the  sodium 
carbonate  of  the  Anuxican  market  may  be  obtained. 
Theflist  of  these  is  the  old  Leblano  prooeae ;  the 
second,  the  Solvay  or  ammonia- eoda  process :  ind 
third,  the  mrolite  process  ot  the  Pennsylvania  Salt 
Company.  It  is  probable  that  moat  of  the  sods 
crystals  are  made  fnim  pcnducte  prodoeed  by  tbe 
Leblanc  eoda  process,  as  practised  in  Engliiid. 
Wilhoat  going  into  details,  this  prooess  consiits  in 
Bnt  oonvertiDg  sodium  chloride  (common  salt)  into 
sodium  sulphi^  by  the  aid  of  snlphuric  add  ;  then 
hj  roasting  this  sodium  sulphate  with  coal  tni 
linwrtone,  the  sulphate  is  converted  into  sodium 
carbonate  ("  crude  soda  ash,"  as  it  is  called) ;  thii 
last  product  after  crystallising  gives  us  the  sods 
erystals  ot    commerce.      The  sourcea  ot  the  im- 

C'ties  in  this  method  ot  manufacture  are  numeroiu. 
common  salt  osed  for  the  pniposa  is  ressan. 
ably  pure ;  at  least,  the  impuntioB  are  genotallj 
^oly  lime  and  magneoium  salts,  which  do  no  bona 
0  far  OB  phoCogra^iby  is  concerned.  But  as  ssou 
B  the  sulphuric  aad  is  added,  we  begin  to  intro- 
_uoe  a  number  of  impurities,  lliis  acid  as  made  in 
England  often  contains  arsenic  and  nitrous  ccm- 
pounds,  which,  when  brought  into  contact  with  tlie 
sodium  chloride,  form  compounds  with  it  that  are 
by  no  moans  easily  eliminated  from  the  suhaeijneDt 

— ' When   we   remember   the  eicaediiiEl; 

jititiea  ot  material  that  affect  the  ph<£i- 
graphic  image,  we  are  constrained  to  beheva  tlist 
the  traces  of  arsenic  often  found  in  soda  oystali 
ij  have  some  important  eSect  upon  photognphic 
lults.  Yet  the  quantity  ot  arsenic  is  exosediogly 
all  in  even  the  crude  soda  crystals,  and  possibly 
presence  is  onimpoHaot ;  neverthelea,  it  is  veiy 
.  3ve  in  its  reaotions.  and  may  have  an  inSuence 
tar  exceeding  our  eqiectaticus.  But  this  is  not  ths 
Important  impurity  in    soda    crystals.    Ths 

serious  trontde  comes   from  the   Impuritin 

introduced  durii^  the  conveiaon  of  the  snliiim 
sulphate  into  carbonato  by  toasting  with  coal  and 
limestone'  Having  made  fids  roasting,  the  erode 
■end-fused  mass  is  treated  with  water,  which  dis- 
solve! the  Bodium  carbonate  fcmoed,  and  give*  tba 
liqaoTS  from  which  the  sodium  carbonato  orystab  sia 
ullimatoly  obtained.  An  examination  ct  theis 
reveals  the  fact  that  in  addition  to  the 

»^^ carbonate  which  they  contain,  there  is  slio 

present  sulpluto,hyposulphito,  sulphide,  and  cyanidD 
of  sodium.    It  is  obvious  t^-'  — ' —  "■-  -^"•" 
carbonate  is  crystallised  seve 
these  compounds  find  their  v 


e  sodium 
.,  _jeeso)«ll 
» the  cTjstsli. 


is  reasonable  t 


much  crude  soda 
onstals  in  use  that  contain  oomnderaUe  qnantitiM 
of  eodiam  sulphate.  This  impurity  is  haimlest,  but 
is  an  index  of  imperfect  purification,  and  such 
crystals  should  not  be  used  for  photographic  pur- 
poses. If  one  imparity  is  present  in  large  amocnt, 
!»  :.  «..n.,»Ki.  (■«  suppose  that  others  of  mora 
as  easily  eliminnlad,  are  aw 

re  not  oonflned  to  the  use  of 
then  are  two  products  in  Bie 
American  market  that  are  admirably  fitted  for 
photographic  uaa.  Only  they  must  be  used  with 
ludgineDt.  Thoee  products  are  the  sodium  car- 
bonate made  from  eryolite,  and  a  like  product  made 
om  common  salt  by  the  ammonia  process. 
The  flnt  of  this  U  perhaps  the  purest  oonimareUJ 
aodium  ^u'bonate  made,  its  only  impurities  being 
tmocB  of  alnmina  and  lime.  In  usiog  it,  rememtier 
that  it  is  dry  sodium  carbonate  withontany  *sl« 

-■■ ^'"--ion;  eonaviuently  only  about  37  p^ 

■ei^t  given  for  the  crystals  should  o» 


contains  two  producte  that  result  n 
of  manufacture.    One  ot  these  is  am".""-  - 
and  the  other  Is  an  excece  of  carbonic  acid,    itt 
sodium  carbonate  made  by  the  ammonu  P;;^ 
often  ^ves  a  faint  odour  of  aininniia,^d< ' 


HAKcn  I,  1889. 
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add  in  this  bat  Tmriatf  of  Kidioiii  carbou&ta  ii  doe 
to  the  impcrfaot  hntfing  o(  Iba  sodiom  biaitbonate 
which  ia  an*  of  tha  tbipa  in  tha  prooeaa  of  dudu- 
(&ctui«.  Tbora  ii  no  {wrticulBr  hajmitul  Influence 
«iert*dbTtfaiiezoMa  of  carbonic  odd,  butit  nukat 
it  vei7  diflicolt  to  datarmine  tba  tnia  itTCDgth  of 
the  nutarisL  It  a  slmott  impcwibla  to  know  hoir 
much  red  aodium  cftrbontta  than  a  in  luch  t  pro- 
iluct,  the  aodiom  bicarbonsla  beiog  ot  little  lua  u  a 
d  eretoping  agent.— .^  nf  A«(iy 'i  Fketograph  icBuUiti  i . 


COKFAAUTVZ  VALUE  OF  CEE- 
XZCAL  SXTSBTAHCES  AS  AVII- 
SEPTICS. 

A  T  a  lecent  meeting  of  the  Societf  of  CheoucKl 
□  Li>ndon.  Mr.  C.  T.  King- 
\^.a,,  tt»A  KB  inatructiTe  paper  upon 
the  eompantiTa  Tuuea  of  chloridea,  nitntee,  aul- 
photea,  and  other  chamicolaubatuicea.  Theeipari- 
'  menta  carried  out  ware  at  the  aimpleat  chu^cter. 
An  ezttsct  ot  beet  waa  made  t^  oigeatiiig  Sib.  of 
fresh  lean  beef  in nterBtalemparaturenotaieeed- 
ing  40°  C. ;  thii,  after  filttution,  waa  cooled  and 
made  ap  b>  9tb  Utrea.  Nluelf-fiTa  cnl^  oenti- 
rortrea  of  thii  extnct  were  token,  to  which  were 
added  five  eubio  oeatimitm  of  a  fi  par  cent,  aola- 
tioa  of  the  antiaaptio  to  be  tested.  The  aolutions 
were  then  azamined  from  time  to  time,  and  the 
daya  upon  whidk  thej  became  putrid  were  recorded. 
Ia  Hioae  caaea  where  the  antisentic  is  not  salable  in 
water  to  that  eitvat,  tha  boiled  solution  oontaining 
that  qoanti^  wai  need.  The  author  belierea  that 
the  tiiw  anlueptioa,  ai  ther  act  in  relation  to  an; 
VIM  mino-OTipuiiaa,  ao  do  they  to  ai^  ether  mioro- 
organi^  a&ei  bj  deatroTuw  it  or  biingiiiff  about 
auch  a  diim^  in  the  comporibon  of  the  medium  aa 
to  mder  it  incapable  of  austaining  the  life  or  sub* 
sequent  derelopment  of  the  TeapeotJTe  apedea. 
According  to  thia  Tiew,  he  therefore  oloinu  for  hia 
experimenta  truly  comparatiTa  rcaulta,  which  were 
bncdy  as  tollowa  :— 

The  Bolutioai  containing  the  chloridea  of  potaa- 
fltunif  aodium,  ammonium,  barium,  atroatium,  cal- 
cium, and  magneaiam,  aa  well  aa  the  standard 
extract,  were  putrid  on  the  fourth  day ;  chloridea 
uf  iron,  lead,  zinc,  and  tin  were  putrid  on  the  ninth 
ilay :  chloride  of  aluminium  waa  putrid  on  the 
fifteenth  day  ;  chloridea  of  copper  and  mercury  re- 
Riiiined  unchzmged. 

The  nitrates  ot  pcAasaiam,  aodium,  ammooiaiD, 
barium,  itrontinm,  calcium,  mogneiiimt,  and  iro& 
were  putrid  on  the  fourth  day ;  nitnta  of  dno  on 
the  aiith  day  ;  nitrate  ot  lead  on  tha  ninth  day  : 
nitrates  of  copper  and  roeroury  ramaiued  un- 
chi-iufed. 

monium, 


The  milphalea  ot  potaa 


lud  maogaaeie  ware  putrid  on 

'-'^'kte  of  lina  on  the  fifth  day ; 

OD  the  elermth  day;  buI- 

, ,^ lercury  remained  wholesome 

during  the  whole  period  ot  ol>serTation — rii.,  lix- 


teof  ahi^ 


photaa  of  copper 
during  the  whole 

The  following  other  gubataucea,  with  aome 
selected  chloridea,  nitrates,  and  aiuphatei,  were 
theu  eiBmlaed :— Fire  cubic  centiraStreB  of  a 
aatuiated  aolotion  ot  "salufer"  (Thomsoa'i  fluo- 
ulicateof  aodium^:  five,  tea,  fifteen,  and  twenty 
guUc  oeutimftres  of  ordmuy  "  sanitoa  "  fluid ;  five 
cubic  centimStres  of  bactericide  (i.e.,  a  solution 
(containing  5  per  cent,  mercuric  chloride  inperoxide 
ot  hydrogen  ot  flve-volume  atrengjth).  itie  mii- 
t  urea  became  putrid  in  the  foUowing  ordor : — Tka 
ftandard  beet  nlution  on  the  third  day ;  the  aul- 
^ato  of  line  and  nitrate  of  lead  mixtures  on  the 
fifth  day  ;  the  G  par  ceut.  "  samtaa  "  on  the  riith 
day  ;  the  chloridea  of  lead  and  tin  mixtures  on  the 
aereiitii  day ;  the  "  salufer "  and  sulphate  of 
aluminium  mixturea  on  the  eighth  day :  ue  mtrate 
of  mercury  and  chlorides  ot  iron  and  olumioium 
roixtures  on  the  twelfth  day  ;  the  chloride  at  line 
mixture  on  the  fltteeuth  day  ;  the  nitrate  of  line 
mixture  on  the  twenty-first  day.  The  mixtures 
m.itaiiiin^  ien  cubic  centimutrea  and  apwards  of 
'■aanitaa,  aa  well  sa  those  [»ntaining  "bac- 
tericide "  and  the  chlorides  and  sulphate*  ot  copper 
:ind  mercury,  renuiiued  imchanged  during  the 
whiile  pOTod  of  ohaerviitiDn — viz.,  thirty-four  days. 

Finally,  experiments  with  6  per  cent,  solutions 
of  the  following  substances  in  peroxide  of 
bydrogen  of  BTo-Tolume  strength  were  mode: — 
fotasBom  hydmte,  potassium  chlorate,  bisulphate 
of  potoA,  bcTOX.  borax  neutialisod  with  boric  add, 
•otUDio  banaoate,  ethyUo  etksr,  glacial  aoetic  add, 
quinine  dianlphate,  qniaine  sutpbate  disaolTed  in 
■light  axoesB  of  anlphnric  acid,  chlonitbRn  (6  cubic 
centanJ^traa  aUorofotm  +  60  of  absolute  alcohol 
+  4j  of  pODxide  of  hydrogen,  ten-Tolume  strength], 
"h'-wl,  ohloral,  hydrochloric  add,  oxalic  add,  bone 


add.  Biid  aatpbo-phoDiis  add. 

The  resultiwereaatoUoffs:— The  standard  extract 
and  the  aodium  benzoate  and  neutral  borax  mixtures 
Beta  putrid  on  the  third  day ;  the  quinine  dianlphate 
siiiture  on  the  faurth  day ;  potaadc  ehlorata  mix- 
ture on  the  Uth  doyj  eluorotbrm  mlitoM  on  the 
menth  da;  ;  bonx  mixture  on  the  tenth  day  :  boric 
iirid  and  tba  gnininr  sulfhate  diaaolred  in  exceaa  of 


■ulphutic  add  cti  the  thirteenth  day ;  biaulpluta  ot 
potaaaiiim  on  the  asTentaenth  day ;  acetic  add  mix- 
ture on  the  nineteenth  day ;  chloral  and  oxalic  add 


add  and  phenol  mixtures   were  still  good  attar 
thirty-nine  daya. 

Theae  nsolts  are  not  without  intereat.  Conoaire 
Bublimate  appean  to  be  tiy  far  tfae  most  powerful 
antiseptic  known,  but  it  also  ranks  aa  one  ot  the 
'ions,  and  henoe  objection  must  be 
.  ..1  general  use  except  m  the  hftnda  ot 
men.  Tbat  nitrate  of  mercuiy  tailed  to 
the  beef  soluljon  longer  than  the  twelfth 
Say  is  ourious  to  note.  The  solution  of  the  red 
iodide  of  mercury  in  potassium  iodide,  the  sulphite* 
and  bisuli^tea,  and  saliaylia  add,  all  at  which  are 
generally  recogi^iaed  aa  possessing  raluabla  ontl- 
sqitio  propeitiss,  do  not  appear  to  haTe  been  ei- 
pMimented  with.  However,  all  through  the  papor 
we  find  a  dear  record  ot  tai^  and  an  mTestlntion 
of  this  character  merit*  the  appredaldon  of  olTthoe* 
intonated  in  sanitary  sdence. 


day  ia  o<j 


CEAHSTOH'S  ADJUSTABLE  KEAKEB. 

THE  illustration  shows  an    adjustable  reamer, 
made   by   Cranston  and  Co.,  ot  Kow  York. 


It  is  oonatmclad  upon  tha  same  general  plan  as  on 
ordinaiy  acnll  chuck,  ithe  naming  cnttcn  (4  to  S  In 
number,  aooording  to  dxe)  bemg  expanded  and 
Dontractod  to  the  desired  sue  by  tommg  a  oollar 
which  is  at  the  and  ot  the  resuoar,  the  inner  face  ot 
which  is  pnirided  with  a  smoll  thread  which  en- 
nges  small  pnijectlons  upon  the  ends  of  Qw  cnttan. 
The  oollar  is  held  in  place  by  a  onall  nut,  whidk, 
When  ti^lened,  givea  it  Just  aulBdmt  nam  to 
work  treelr,  and  when  the  cutter*  are  adjusted,  the 


not  only  to  enable  the  ream 
siie,  but  to  afford  a  ready  n 
—'■'-' *ot standard  ai 


ide,  and  ia  intended 
be  kept  to  standard 
s  of  raamin^  hides 
which  are  not  ot  standard  size,  and  ot  natormg  the 
reamer  tO  atandard  afterwards.  This  Don  ba  done 
by  mean*  of  a  standard  collar  to  which  It  sen  be 
sat.  "VtiKj  can  be  used  in  the  lathe  or  boring  mill, 
and  are  made  in  five  sizes,  enabling  any  size  hole  to 
be  reamed  from  1  ,*„-in.  to  4jin.  They  Lave  been 
naed  in  the  shop*  of  CrauBtoo  and  Co.  on  genera] 
machine  and  jobbing  work  for  the  past  two  yaara, 
giring  entire  atisfactioa. 


ELECTBIC  BAILWAYS  IK  AHSKICA. 

>aa  irf 
,      _  1  the 

Benjamin  Franklin,"  will  be  road  with  interest 
by  many.  It  is  axtractod  from  the  Electrical 
ffwW,  Haw  York. 

Bince  Jan.  18  last,  with  the  excoption  ot  two 
days,  when  the  multtpUoation  of  elerated  trains 
caused  by  the  atriku  on  the  sbeet  railways  inter- 
fered, the  Daft  electric  locomotor  "  Franklin  "  has 
been  running  with  the  ataam  looomotiTSB,  and  same 
uumberot  con,  from  II  a.m.  to  3  p.m.,  between 
the  Fourteenth  and  Fiftieth  street  atation*  ot  the 
Ninlh-aTcnue  EleTated  Railway. 

The  reatriotion  of  these  houn  haa  bean  aolaly  due 
to  the  necessity  of  switching  the  locomotor  to  the 
front  at  tha  train  at  both  taiminj,  and  this  open- 
tiou,  whfia  reodiljr  acoomplished  in  three  minutes, 
would,  in  "  commisaion  hours,"  when  the  headway 
ot  the  steam  trains  ia  nominallT  three  minutes,  and 
frequently  leas,  delay  the  achadula  aervioe  which  it 
ia  the  boaat  ot  the  "Franklin  "  never  to  have  inter- 
fered with  in  the  many  hundred  milea  it  ha*  run  on 
the  KIntfa -avenue  lines. 

The  tests  tor  tractive|^capadty  and  speed,  which 


itofp 


notiDed 


had  bean  varied  and  many  from  th«  laHer  part  ot 
lost  November  up  to  tba  '"g'-w^g  of  the  present 
sehrdula  aervioa,  were  eminently  satiActory  in  all 
iBBpecb  and  uiiatt«nded  by  the  aljghtaat  mishap, 

delay,  or  disappmntmcmt.    Theyw"    '^~  '~ 

sDcceaa  frasi  beginning  to  sod,  an 
before  in  theae  oolumns,  it  is  not 
refer  to  the  more  salient  <•••*'— -^  among  tnem. 

With  eight  empty  can  in  train,  making  a  load  of 
122  tana,  a  speed  of  7}  milas  an  hour  Waa  obtained 
up  a  gradient  ot  neuiy  2  per  oant.  withont  the 
aGriiteat  noticeaUe  strain  upcm  the  locomotor, 
atthourii  the  developmnut  of  borae-power  exceeded 
120.  With  a  tour-oar  train,  th«  atoikdnnl  tOr 
the  Ninth-avenue  line,  carrying  an  average  knd  of 
paneugers,  lAi^  milea  an  hour  ware  eaaQy  made  up 
the  some  gradian*    "~   .  ~.      ..         ... 


of  21  n 


■d  of  thirty  m 


rou^T  safe  st 

stags  thirty-five  milea  per  honr  mi^  be  coraideivd 

the  ultimate. 

While  these  stiedal  tests  induUtablr  established 
all,  and  more,  than  was  looked  for,  there  yet  re- 
mained a  quality  that  only  regular  and  oontiiiuana 
aarrioa  for  amne  length  ot  time  would  fully  demon- 
atrata,  and  whitb  mav,  tor  want  ot  a  reoognlaed 
term,  be  atyled  reliatali^ — a  word  essentially 
American,  arid  rather  aoiSed  at  by  lexioographen. 
but  one  for  which  there  is  no  oomplete  synonym  in 
thalaBguaga.  To  be  "on  deA  '  in  tlw  thousand 
and  one  mflonasen  and  unforeseeable  emargende* 
that  oeour  in  the  practical  use  of  maohinai;  of  any 
kind ;  to  show  a  "»'"""""■  liability  to  acddsnt  or 
derangement:  a  not  nnreaannahle  wear  and  tear  and 
a  permanency  ot  adjustment  are  qnalitiea  before 
mich  abstract  economy  must  often  give  away.  It  is 
ueedleas  to  By  that  the  "Franklin"  tanix  bjgfa  on 
aU  these  count*. 

ing  at  Oie  bnudiea,  nther  ot  conductor  or  commu- 
tuoT,  which  have  tor  themsalve*  riiown  a  (urprialng 
and  nnexpeoled  uniformity  of  conlaot  and  endurance. 
Under  tlie  heavieat  woA  It  has  been  aubjected  to  no 

Crnal  has  erer  heated,  neitlui  flsU  nor  onnatui* 
been  poroaptibly  warmer,  and  everything  un- 
mistakably indicates  that  In  all  leqiaetathB  "Frank- 
lin "  possesses  a  large  factor  of  safeW,  and  so  tar 
haa  not  Bf^mached  m  any  direction  the  limit  ot  its 


jdok  up  and  drop  p<  _  . 
unnaturally, may exdla some curioidtj.  Uteprimaty 
reason  is  that  ttie  locomotor  at  praaont  is  not  snp- 
^ied  with  meansof  ntilisng  the  airbrakes.  Thoit^ 
the  deagns  on  eompletad  md  will  aoon  be  earned 


tor  Una  operation  as  to  now  and  thsi  intatrapt  the 
anocieaaion  ot  the  "  Franklio'a"  trip*,  and  theesaen- 
tlal  uniformly  demanded  by  the  experiment  would 
be  impoanUe,  except  at  ua  tide  of  further  ia- 
-  ■'  the  ddayed  atean  train,  wUd>  it  is  partl- 
'--—'  '-  — '■>      •« — '   ■>-: —   gjTa  the 

„ ,.„ _wiicninff   — "' — ' 

ig  in  the  way  of  anything. 

way   in   the  applicaaon  or  power  is 

the  driving    ateom-e^ina  ai« 

le  wdght  of  the  train  being  known 
oorefiuly  noted  between  at^ions,  as 


a  apeed  oorefiuly 
IS  the  inatant  of 


be  shortly  made  known  in  full  detail. 
The  economical  principles  cm  which  electric  pro- 
pulsion bases  its  (daim  to  recognition  can  hardly  be 
0*  yet  a  generally  tamiliar  one.  and  a  brief  outline 
of  it  is  iMt  out  of  place.  It  li 
unavoidable  wsstetnloee*  ot  n 


n  the  fact  of  the 


taUonary  compound  condensing  engines 
1  tnn.    He  latter  will  reoduy  give  a 

^ .   -er  hour  for  2tb.  of  oool,  while  the  best 

trustworthy  quoted  results  ot  poosenger  steam 
locomotives  Is  not  laaa  than  Sib.  ot  cool  per  horse- 
power hour.  Now,  while  one-third  ot  the  original 
power,  in  a  drcuit  ot  ordinary  length,  may  be  loat 
m  it*  conversion  into  current  by  the  dynamo- 
generator  and  reoonvaraion  to  power  b/  .he  electric 
motor,  and  in  overcoming  the  rcaisti  i  -  •  of  con- 
ductor and  eladromotJTe  machanimi  it  t'.l  is  true 
that  in  the  case  ot  aleeliical  transmission  a  horse- 
power on  tha  track  oosta  but  3lb.  ot  ooal  aa  opposed 
to  91b.  ot  the  ateom  locomotive.  Thera  an  also 
other  reaaons  hinging  upon  the  interaction  ot 
mirtents  on  a  circuit  including  aevaraJ  motors  which 
tend  diatincUy  to  eeonomy  of  operation. 

The  theory  ot  compensation  between  electric 
locomotor*  working  upon  the  same  drcuit  was 
advanced  several  years  ago  by  Warner  Siemani, 
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who  declared,  without  qiulifloatMm,  that  two 
flteotro-motoxB.  influe&oed  1^  the  same  ooirent  and 
numxnff  upon  th«  Mune  ttaok,  ona  upon  an  aaoend* 


ing  and  the  other  upon  a  dfwoending  gradiflni 
aa  litenJly   and   practicaUy  comie^ea  with  each 


other  as  if  tied  together  b^  an  actual  rope. 

The  oonaeqnence  rf  which  ia  that  all  the 
locomoton  on  the  eame  dreuit  may  be  regarded  aa 
running  upon  a  lerel  track.  Tlie  amature  of  the 
deeoenoing  motor,  reTolvin^  under  the  influence  of 
graTitj,  changes  ite  function  to  that  of  dynamo- 
generator  and  reatores  cuxrent  to  the  line  whidi  ia 
ATmilable  for  the  motor  on  the  aaoending  gradientB. 
A  most  inteieiUng  illuatration  of  this  theory  haa 
lately  appeared  in  prolonged  and  elaborate  inresti- 
ntiona  of  the  diatnbutiou  of  power  on  the  Seaahore 
Electric  Bailway  of  Aatbuxy  Park,  K  J^.,  equipped 
and  run  on  the  Daft  lystem. 

After  aoourately  meaanring  the  total  power 
dcTelopad  by  the  steam-engines  that  drive  the 
dynamo  generatoxa,  and  apportioning  it.  br  familiar 
methods,  among  engine  fndtion,  that  ot  the  ooun- 
tenhaf t  of  the  dvnamo  generator  and  oondnctiTe 
ayfltem — ^both  wieonanical  and  eleotriod — ^^ere  re- 
mained 26*0H.P.  aariniable  to  14  cars  in  operation. 
A  complete  record  had  been  kept  of  the  number  of 
passmignrn  per  car,  which  aTeiaged  23,  exduaiTe  of 
oriTer  and  conductor.  The  speed,  exdusiTe  of 
stoppages,  haa  been  deduced  by  averaging  an  inflnxtj 
of  obeerrationa,  and  the  number  of  nips  was  a 
matter  of  recora,  as  was  also  the  weight  ox  the  car. 
It  only  remained  to  calculate  from  the  total  weight 
of  .a  loaded  oar— using  a  standard  coefficient  of 
traction — ^movin^  at  the  avetage  speed,  and  assum- 
ing it  to  be  runnmg  upon  a  level  &aok,  the  horse- 
power equivalent  to  such  work,  and  it  proved  to  be 
1*967.  IKvidin^  the  total  hoiae-power  dted  above 
— ^26*6— and  arnved  at  by  an  opposite  process,  by 
the  numbtf  of  cars — 14 — ^in  operation,  it  will  appear 
that  each  car  was  consuming  1*9  horse-power.  A 
more  striking  confirmation  of  the  compensating  in- 
fluence of  gravity  could  not  be  imagined  than  these 
almost  identical  results  reached  by  perfectly  distinct 
and  dissimflar  methods.  The  most  insignificant 
gradient  could  not  bo  mounted  except  by  a  greater 
expenditure,  of  power  than  that  quoted,  and  tiie 
omy^  solution  is  that  acceleration  on  descending 
^ndients  balanced  the  retardation  on  the  asoend- 
mg,  and  that  all  the  cars  were  praotiGallv  woxking 
cm  a  dead  leveL  The  fact  has  an  impoixant  bear- 
ing on  the  dimensions  of  power-station  equipments, 
whidx  need  only  be  proportioned  to  dispose  of  the 
average  work  of  the  motors  multidded  by  their 
number;  but  it  does  not  in  the  slightest  degree 
modify  the  neoesaty  of  every  electro -motor  being 
competent  for  the  mftT^TnuTw  work  that  can  ever 
come  upon  iL 

What  the  effect  of  this  demonstrated  prindple 
would  be  if  applied  to  the  270  steam  locomotives  of 
the  New  York  elevated  nnlwaya,  90  of  which  stand 
in  reserve  buniing  a  certain  quantity  of  fuel  use- 
lessly—that is  to  say^  in  a  present  sense— it  is  soraly 
supmuous  to  eipaiaate  upon ;  but  when  applied  tio 
the  thrifty  dectnc  locomotor  tbe  vista  it  opens  is  so 
fair  and  flattering  aa  to  raise  siispidon  with  sober- 
sided  railway  menders  and  managers  that  it  is 
more  of  a  mirage  than  an  actual  pros]^ct,  and  heads 
are  shaken  dubionsly  at  it  But  it  is  no  mirage, 
and  whoever  starts  first  for  it  will  hold  the  oasisf or 
its  own. 
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The  Xonufhotnre  of  Paper  firom  Bugar- 
Oane.—Tho  SifVi4e  Seientifiqm  states  that  it  has 
long  been  known  that  the  stalk  of  the  sugar-cane 
might  be  used  in  the  production  of  a  paper  of  the 
best  quality.  It  is  therefore  sniprising  Uiat,  with 
the  oonstant  decline  in  the  value  of  sugar  owing  to 
over-production,  and  the  steadily  increasing  prioe 
of  paper^  it  has  never  occurred  to  sugar-planters  to 
emoark  m  the  manufacture  ot  paper  as  a  supple- 
ment to  sugar  producing.  The  fibres  of  the  cane 
give  an  excellent  paper,  and  the  neoeaiary  me- 
chanical and  diemical  processes  are  easUy  carried 
out,  A  correspondent  of  the  fSrenoh  "National 
Acclimatisation  Sodety  reports  that  Hr.  Walter 
Forbes,  of  New  Orleans,  has  lately  exhibited  there 
a  dozen  samples  of  white  paper  made  ^m  the 
sugar-cane  which  were  pronounced  very  good.  The 
fint  quality  costs  21f .  per  100  kilogrammes ;  600,000 
kilos  of  the  stalk  would  produce  10,000  kilos  of 
paper,  worth  2,100f.  The  JUvue  Seienti/ique  con- 
dudes  by  recommending  the  planters  in  the  French 
sugar  -  producing    odonies    to  introduce  paper- 


In  a  paper  on  "  Matter  Excreted  by  Roots,"  H. 
Moliach  save  {Journal  of  the  Chemical  Society)  it 
is  known  that  roots  excrete  an  acrid  Juice  capable 
of  attacking  minerals.  The  au^or  nods  that  the 
liquid  has  much  more  extensive  powen — namdy,  it 
has  both  reducing  and  oxidising  properties ;  turns 
tincture  of  gaaiacum  blue;  oxidises  tannins  and 
humic  substances,  and  oonmquently  promotes  the 
decomposition  of  humus;  transforms  cane-sugar 
into  reducing  sugar,  and  acts  feeblv  Hke  diastase  ; 
corrodes  a  plate  of  ivory ;  and  modifies  the  organic 
matter  of  aofl.  The  root  membranes  are  not  simply 
penneated  with  this  juice;  it  may  sometimes  be 
oeen  to  exude  in  droplets. 


SOTAL  HETEOSOLOOIOAL  SOCIETT. 

THE  usual  monthly  meeting  of  this  Sodety  was 
hdd  on  Wednesdav,  the  20th  ult.,  at  the 
Institution  of  Civil  Kngmeers*  25,  Great  Gtoorge- 
street,  Westminster,  Br.  W.  Mazoet,  F.B.8.,  Pren- 
dent,  in  the  chair. 

Mr.  H.  B.  Bichmond,  F.C.S.,  and  Br.  F.  O. 
Smart  JK.A.,  F.L.S.,  were  dected  FeUows  of  the 
BodetyT 

The  foUowinff  pmrs  were  read:--(l)  "Beport 
on  the  Hehn  Wind  ^uiry,"  by  Mr.  W.  Maznott, 
F.BJ(et.Soc.  The  Hehn  wind  is  peculiar  to  the 
Cross  Fdl  range  of  mountains  in  Cumoerland,  which 
runs  from  north-north-west  to  south-souui-east. 
This  range  ia  high  and  continuous,  and  is  not  cut 
through  by  any  valley.  Cross  Fdl  is  2,900ft.  above 
sea-levd.    From  the  top  of  the  mountains  to  the 

rlajn  on  the  west  there  is  ,an  abrupt  fall  of  from 
,000ft.  to  1,600ft.  in  about  a  mile  and  a  half.  At 
tunes  when  the  wind  ia  from  some  easterlv  point 
the  Helm  f osms  over  tins  district,  the  chief  features 
of  the  phenomenon  being  the  following : — ^A  heavy 
bank  of  doud  rests  along  the  CroM  Fdl  range— at 
times  reaching  some  custance  down  the  western 
slopes,  and  at  others  hovering  just  above  the 
summit ;  whfle  At  a  distance  of  two  or  three  miles 
from  the  foot  of  the  Fell  a  dender  roll  of  dark  doud 
appears  in  mid-air  and  paralld  with  the  Helm  doud 
— this  is  the  Helm  bar.  Tlie  space  between  the  Hdm 
doud  and  the  bar  is  usually  quite  dear,  while  to  the 
westward  the  sky  is  at  tunes  completely  covered 
with  doud.  The  bar  does  not  appear  to  extend 
further  west  than  about  the  river  £den.  A  cold 
wind  rushes  down  the  ddes  of  the  Fell  and  blows 
violently  till  it  reaches  a  spot  nearly  underneath  the 
Hdm  bar,  when  it  suddenly  ceases.  Ihe  observa- 
tions that  have  been  made  in  the  district  during  the 
past  three  or  four  years  show  that  the  Hdm  wind 
IS  not  such  a  rare  occurrence  as  it  was  popularly 
supposed  to  be,  the  bar  having  been  observea  on  41 
occaaons  in  1885,  63  in  1886,  and  19  in  1887.  The 
phenomenon  takes  place  usually  when  the  tikv  to 
the  eastward  is  covered  with  doud.  (2}  "An 
Atmospheric  Sketch,"  by  Mr.  F.  A.  Velsdiow, 
F.B.Met.Soc.  (3)  "The  Brought  in  New  South 
Wales  in  1888-4.  and  BainfaU  at  Coiella,  1879-88,*' 
by  the  Yen.  Arcndeaoon  Wynne,  F.B.Met.Soc 


ASTBOirOMICAL    SOCIETT   07 
FAAHCE. 


rpHE  Febraary  meeting  took  nloce  on  the  6th  in 
X  the  rooms  of  the  Sooety,  28,  Bue  Seipente,  M. 
Flammarion,  president,  in  the  chair. 

M.  Guiot,  of  Soinons,  sent  a  series  of  Uranus 
with  the  naked  eye  and  of  Neptune  with  an  opera- 
glass. 

M.  Flammarion  read  a  paper  on  y  Arietis.  He 
remarked  that  this  lemarjEaDle  double  star  has 
scarody  varied  in  aspect  since  its  discovery.  The 
two  start,  however,  seem  slightly  variable,  whidi 
has  given  rise  to  some  confusion  in  the  measurement 
of  the  pontion  angle.  *M.  Flammarion,  at  Juvisy, 
found  369-1*,  and  a  distance  of  8*51". 

M.  Moussette  made  some  remarks  on  the  lunar 
eclipse  of  Jan.  17th. 

General  Pazmentier,  read  a  note  on  the  small 

Slanets  duoovered  in  1888.  He  called  atten- 
ion  to  the  fact  that  they  daased  themselves  very 
well  in  the  dassification  of  the  asteroids  whidi  he 
had  made  some  years  ago. 

M.  Schmoll  read  a  paper  on  the  sunspots  during 
1868,  and  showed  diaorams  representmg  (1)  the 
number  of  the  spots,  (2)  their  apparent  surface,  (3) 
their  real  surface.  According  to  him,  190  days  had 
been  without  spots. 

M.  Bruftin^re,  of  Marseilles,  placed  the  miwiTnum 
of  sunspou  at  1888*8,  and  Mr.  Jacquot  sent  some 
observations  on  the  same  subject. 

M.  Gunziger  remarked  that  the  use  of  Thomp- 
son's discs  was  very  convenient  for  drawing  and 
accuratdy  placing  sunspots.  He  showed  some  of 
these  discs  ready  for  use. 


A 


TEE   DTSTITUTIOX   OF   CIVIL 
EVGINEES8. 

T  the  thirteenth  ordinary  meeting  of  the  sesdon 
the  paper  read  was  on 


Alternate-Currant  Kaohinery, 

by  Mr.  Gisbert  Kapp,  AsBoc.M.Inst.C.E.  The 
theory  of  alternate-current  machines,  as  given  in 
modem  textbooks,  was,  he  said,  based  upon  the 
assomntion  that  the  currents  were  generatea  in  wire 
coils,  the  magnetic  induction  through  whidi  under- 
went periodical  changes,  according  to  a  simple  sine 
function.  A  machine  of  this  character  would  be 
represented,  in  its  most  elementaxy  form,  bv  a  coil 
of  insulated  wire  revolving  round  an  axis  of  its  own 

£lane,  with  uniform  veloatr  in  a  uniform  magnetic 
eld,  the  axis  of  rotation  being  at  ri|^t  an^es  to 


the  lines  of  the  field.  The  eleotromotire  ioroett 
any  moment  was 

0  a  27rne  J  sin. a, 

where  H  was  the  frequency  (number  ol  oonpleto 
periods  per  second),  t  waa  the  number  of  wires  ia 
Doth  branches  A  and  B  of  the  coil  coUecttvelj, : 
Vas  the  total  induction  throu^  the  coil  when  the 
latter  stood  at  right  ang^  to  the  line  of  force,  ud 
a  was  the  angle  between  this  position  and  the  poii* 
tion  at  which  the  dectromotive  force  r  wu  gene> 
rated.    The  mean  dectromotive  force  was 

e  m  JL  nzT, 

It  was  convenient  to  compare  this  value  with  that 
r^xreaenting  the  dectromotive  force  of  a  dxrect> 
onrrent  machine  having  the  same  Add  and  extemal 
number  of  wires  t  rbut  equally  distributed)  on  the 
armature.     The   electromotive    force  of  sudi  a 

machine  was  given  by  the  product  z  t  ~,  where N 

the  number  of  revolutions  per  minute,  ni^t 
obvioudy  be  replaced  hj  60n  when  the  machine 
had  two  poles ;  oecause,  in  this  case,  frequency  and 
number  of  revolutions  per  second  were  identical 
Hie  tatio  between  the  dectromothre  forces  of  the 

two  machiufis  remained  the  samo-— namdy,  — -. 

Alternators  as  now  constructed  had  more  than  one 
pair  of  poles,  which  were  set  in  a  circle,  and  vexe 
so  arranged  that  the  ooils  of  the  armature  swqit 
past  them.  As  the  interpolar  space  was  alwgyi 
very  small,  the  dendtv  of  lines  emeiging  from  or 
entering  the  polar-suriaces  might  be  taken  as  fairly 
uniform  over  the  extent  of  tnese  surfaces,  and  tt 
became  thus  possible  to  determine  for  eveiy  ihape 
of  coil  the  configuration  of  polar  surface  which 
would  produce  uiat  variation  in  the  inducti(A 
which  corresponded  to  the  simple  sine  fnnctiMi. 
Poles  of  this  shape  were,  however,  not  oaed  k 
practice ;  the  poles  were  dther  trapeasoidal,  drcolar, 
or  rectangular.  In  the  Mordey  alternator  tho  poks 
had  a  tiapeaoidal  face,  and  those  suoceeding  etch 
other  on  the  same  ride  of  the  armature  were  of  the 
same  sign^  and  were  placed  in  line  with  thoM  of 
oppodte  sign  on  the  other  ade  of  the  araisture. 
Thus,  along  the  mean  pitdi-line  uniloxm  fields 
alternated  with  spaces  in  which  there  was  no  induc- 
tion.   The  electromotive  force  of  this  amngeiocot 


e  m  2HZT., 

The  type  of  field  most  oommonljr  used  in  modem 
alternators  was,  however,  one  in  which  N.  and  S. 
poles  suoceeded  each  other  around  the  armature, 
and  the  portion  of  the  armature  not  embmced  Iff 
the  poles  might  be  taken  as  equal  to  that  embnoed. 
Hie  dectromotive  force  of  this  arrangement  vas 

A 


V2 

These  results  referred  to  machines  in  which  the 
active  wires  on  the  armature  were  concentrated  into 
single  lines.  This  was  of  course  impossible  in  prac- 
tice ;  the  wire  coila  on  the  armature,  whether  this 
contained  iron  or  not,  must  occupy  a  ooneideral4« 
spaoe,  and  this  drcumstanoe  would,  genenOf 
spealdng,  cause  the  electromotive  force  obtainable, 
with  the  different  forms  of  fidds  considered,  to  be 
lower  than  the  values  given.  The  reason  for  thu 
reduction  was  that,  with  a  wide  coil  all  the  tmu 
were  not  equally  and  simultaneoudv  infiuoooed  bj 
the  field^  and  in  certain  podtiona  the  action  vu 
differential.  The  calculation  of  the  effective  ineao 
dectromotive  force  for  any  oonfiguxation  of  fidi 
and  armature  coils  presented  no  gpedal  difficultj, 
though  for  certain  complicated  forms  the  openbon 
was  somewhat  laborious.  The  electromotive  forte 
of  an  alternator  could  be  expressed  as  the  product 
of  the  dectromotive  force  of  a  direct-current 
machine,  having  the  same  dimenaons  and  wdght, 
and  a  certain  o^ffident  depending  on  the  coofigun- 
tion  of  the  field -magnets  and  armature  coils.  Th^ 
wining  and  other  constructive  data  of  a>  alternator 
being  known,  it  was  only  neoeasary  to  find  thi» 
coefficient,  in  order  to  determine  the  dectcomotive 
force,  bv  reference  to  the  dectromotive  forte  which 
would  DO  produced  by  the  same  machine  if  the 
armature-coilB  were  ooimected  in  such  a  way  a«  to 
^ve  a  continuous  current.  The  electromotiTe  foite 
m  volts  of  an  or^liuary  dynamo  was  given  by  the 
formula : — 

f  =  r  T  N  10-«, 

where  z  represented  the  total  induction  m  Eagjiih 
lines  of  force  (each  equal  to  6,000  C.  G.  &  liaet),  t 
the  total  number  of  active  wires  counted  all  round 
the  armature,  and  N  the  speed  in  revdntioitf  pH* 
minute.  If  the  madiine  was  multipolar,  nnd  if  the 
different  armature  circuits  were  arranged  in  seritf. 
the  expression  for  e  must  be  multmliad  hy  ^  ^« 
numbw  of  pains  of  poles  in  the  fidd.  I^  i  be  the 
coefficient  which  expressed  the  ratio  between  the 
dectromotive  forces  of  the  dtevnatc-  and  eoa* 
tinuous  current  machines,  then  the  formula  for  the 
former  was 

e  ss  l-ps^K  10-*. 

The  following  table  gave  the  value  fork  far  different 
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2. 


3. 


4. 


cases,  all  referring  to  x><>les  of  rectangular  diape 
and  coilfl  in  which  the  active  wires  were  stodght : — 
1 .  Width  of  poles  eqmil  to  pitch,  toothed  \ 

annatnre  and  winding  concentrated  \k  =  2*000 

in  the  recesses ) 

Width  of  poles  equal  to  pitch,  smooth  | 
armature  and  winding  spread  over  \  k  ^  1*160 

the  whole  surface i 

Width  of  poles  et^ual  to  pitch,  smooth  ) 
armature  and  wmding  covering  only  )  k  m  1*635 

one-half  the  surface ) 

Width  of  poles  equal  tp  one-half  the  | 
pitch,  smooth  armature  ftnd  winding  >  k  a  1*635 
spread  over  the  whole  surfaced . . .  ) 
^.  Width  of  poles  equal  to  half  the  pitch,  •) 

smooth  armatureand  winding  cover-  \k  m  2*300 
ing  onlv  one-half  the  surface    . . . .  ) 
6.  Width  of  poles  equal  to  one-third  the  j 

pitch,  smooth  armature  and  winding  !  A*  »  2*830 
oovezmgonlyono-third  of  the  surface  ) 
According  to  the  ordinanr  aine  formula  the  coeffi- 
cient was  k  =  2-220 ;   and  this  agreed  fairly  well 
with  case  5,  which  was  most  frequently  met  with  in 

{»ractice.  The  formula  for  e  presupposed  ttie  know- 
edge  of  the  total  induction  x,  whion  depended  upon 
the  shape  and  sise  of  the  field-magnets,  their 
AmuLgement,  the  amount  of  iron  in  the  armature, 
the  interpolar  space,  and  the  ezdting  power.  This 
subject  had  been  very  fully  treated  by  Dps.  J.  and 
£.  Ropkinson,  and  the  author  had  also  dealt  with 
it.  These  methods  had  8ubBe(^uentty  been  improved 
bjythe  introduction  of  oertam  terms  due  to  Prof. 
Forbes,  by  means  of  which  the  magnetic  leakage 
oonld  be  more  accurately  ascertained.  Wlth^e 
loiowled^  of  the  total  induction  r,  and  the  coeffi- 
cient kf  it  was  thus  possible  to  determine  the  rela- 
tion between  exdtmg-power  and  electromotive 
force  of  any  given  alternator.  The  effect  of  sdf • 
induction  was  to  produce  an  electromotive  force, 
the  phase  of  which  was  at  ri^t-angles  to  that  of 
the  current ;  and  the  electromotive  force  available 
for  doing  work  in  the  drcnit  was  the  resultant  of 
the  induced  electromotive  force  and  that  due  to 
3elf -induction.  The  author  then  described  some 
graphic  methods  by  whidi  the  problem  could 
be  treated  in  a  simple  and  easily  under- 
stood manner.  In.  altematom  used  for  parallel 
distribution,  the  object  aimed  at  was  gene- 
rally to  keep  the  tenninal  pressure  constant  for 
ail  currents,  and  this  could  be  attained  by  work- 
ing with  a  constant  iield  and  suitably  varying 
the  speed,  or  by  maintainmg  a  constant  speed  ana 
adjusting  the  ezdting  current  so  as  to  vary  the 
electromotive  force.  The  latter  plan  must  be 
adopted  if  several  madiines  were  worsed  in  parallel ; 
and  in  this  case  the  ^phic  method  might  oe  used, 
to  determine  the  limits  Wween  which  the  ezdting 
current  must  be  varied  to  keep  the  terminal  dectro- 
motive  force  constant  for  all  loads,  from  no  current 
to  the  greatest  current  (he  armature. was  intended 
to  pass.  The  mean  induced  electromotive  force  e 
was  found  by  the  above  formula,  and  ita  »«*»<wiw"» 
value  was  obviously — 

Bf-i\/2*.       . 

The  maTi'mtim  value  of  the  electromotive  force  of 
self -inductiou  was  given  by — 

E«  B  2vn'Ll, 

where  L  was  the  ooeffident  of  self-induction,  which 
oould  be  determined  by  various  well  -  loiown 
methods ;  or  by  running  the  armature  in  a  constant 
field,  and  measuring  the  terminal  electromotive 
force  with  and  without  a  current  passing  through 
the  armature.  The  electromotive  force  lopt  in 
resistance  was  simply  the  product  of  the  current  I 
and  the  resistance  K  of  tiie  armature.  With  the 
knowledge  of  these  quantities  it  was  easy  to  deter- 
mine the  stren^tii  of  field  required  for  any  current. 
The  problem  of  parallel  workmg  was  of  the  greatest 
importanee  for  central  stations,  as  only  by  sudb  an 
ATtangement  of  machines  was  it  possible  to  insure 
absolute  continuity  of  the  service  and  the  greatebt 
economy  at  all  times.  Alternate-current  distribu- 
tion should,  if  possible,  be  carried  on  in  the  same 
ample  manner  as  direct-current  distribution,  that 
was  to  say,  the  number  of  madunes  at  work  should 
correspond  as  nearly  as  possible  to  the  output  at  any 
time ;  tiie  addition  or  withdrawal  of  machines  should 
not  even  momentarily  interrupt  the  supply  of  cur- 
rent to  any  port  of  the  system  of  dirtribution. 
These  conditions,  it  would  easily  -  be  seen,  could 
only  be  fulfilled  if  the  machines  were  capable  of 
workjog  in  parallel,  and  the  problem  might  be  stated 
«omewhat  m  this  fashion :  Given  an  idtemator, 
with  ezdted  field  and  running  at  a  proper  speed, 
and  a  pair  of  terminals  from  which  any  dedrea 
atrength  of  current  could  be  obtained  at  a  constant 
pressure,  and  having  a  frequency  approzimately 
oorreRKmding  to  the  speed  of  the  alternator,  what 
would  be  the  condition  under  which  the  alternator 
would  fall  into  step  with  the  supply  current,  and 
what  would  be  the  relation  between  the  current 
passing  and  tho  mechanical  energy  given  off  P  Also, 
how  would  this  relation  be  affeetod  lay  variations  in 
the  strength  of  the  field?  This  problem  was  also 
treated  by  graphic  methods,  and  it  was  found  that 
the  only  and  sufficient  condition,  for  successful 
panllel  vorkSng,  was  a  sendble  amount  of  self- 


induction  in  the  annature-drouit.    It  was  well- 
known  that  alternators  having  no  iron  in  their 
armatures  could  not  be  run  in  parallel,  except  by 
the  adoption  of  some  such  expedieut  as  chozing- 
coils ;  also  that  parallel  running  was  feasible  with 
those  altexnators  which  had  iron-cored  armatures. 
If  a  machine  were  run  at  constant  speed  on  open 
dreuit,  and  with  different  strengths   of  exdtmg 
current,   different    terminal    electromotive   forces 
were  obtained.     A   characteristic  oould   then  be 
plotted,  the  absctssas  of  which  represented  ezdting 
power,  wMlst  the  ordinates  represented  terminiu 
electromotive  force,   which   in  this  case  was  the 
same  as  the  induced  electromotive  force.    Having 
obtained  this  curve,  which  the  author  suggested 
should  be  called  the  **  static  characteristic/*  the 
dynamic  characteristic  ol  the  machine  was  deter- 
mined for  a  certain  current  through  the  armature. 
hj  so   adjusting  the  resistance   in  the  eztamai 
areuit,  that  f6r  all  ezdting  powers  the  current 
remained  the  same.    The  curve  so  obtained  must 
obviously  lie  whoUy  under  the  first  curve,  and  the 
differenoe  between  the  ordinates  of  the  two  curves 
depended  upon  the  choice  of  current  for  which  the 
second  test  had  been  made,  and  upon  armature- 
resistance  and  self-induction.    Besides  these  two 
curves  there  was  a  third — ^namely,  that  obtained 
when  the  machine  was  driven  as  a  motor  running 
light.    To* find   this   curve   it   would   be  neces- 
sary to   have   at   dii^xtsal  at  least   two  similar 
machines,   using  the   one  as  generator  and  the 
other   as  motor,    and  during  the  test  the  field- 
strength   of   botii   machines   would    have   to   be 
rep^ulated,  so  as  to  keep  the  current  at  its  predeter- 
mmed   value.     Thus^   a    "motor-characteristic" 
would  be  obtained,  lymg  wholly  above  the  "  static 
characteristic.*'    As  the  last  experiment  was,  how- 
ever, only  possible  if  two  mochmes  could  be  tested 
at  the  same  time,  and  was  also  somewhat  delicate, 
another  method   of  investigation   was   desirable. 
This  could  be  done  by  using  one  of  the  author's 
diagrams  to  deduct  the  motor- characteristic  finom 
the  two  other  curves,  the  experimental  determina- 
tion of  which  presented  no  difficulties  whatever,  and 
would,  indeed,  be  mode  as  a  matter  of  course  in  the 
ordiniiry  test  of  the  machine  before  it  was  sent  out 
from  the  manufacturer's.     Diagrams  were  shown 
which  contained  these  various  curves  ss  deterxnihed 
for  one  of  the  author's  machines,  constructed  for 
an  output  of  60  kilowatts.   In  anj  dynamo  machine 
there  were  two  causes  for  heating,  in  addition  to 
purely  mechanical  friction.    These  were  the  resist- 
ance of  the  conductors,  and  the  change  of  magnetisa- 
tion of  the  iron  i>arts  of  the  madune.    As  redded 
the  first  cause^  the  liability  to  the  generations  of 
eddy- currents  m  the  armature  conductor  was  much 
greater   with   alternators   than   with  oontmuous- 
ourrent  dynamos,  and  in  altematon  it  varied  with 
the  construction  of  the  armature  to  a  greater  degree. 
When  the  armature  contained  no  iron,  the  *»^»^t»ng 
from  eddy-cuzrents  was  mnd&  greater  than  when 
such  a  core  was  used,  and  the  armature  conductor 
must  therefore  be  maae  in  the  f onp  of  a  very  narrow 
strip.    The  other  cause  of  the  generation  of  heat, 
the  diange  of  magnetisation  in  the  iron  ports,  could 
be  minimised  by   lamination,  but  never  entirely 
avoided.     In  direct- current  machines  the  heatins 
from  this  caute  was,  however,  generally  so  smafi 
that  no  account  was  taken  of  it,  except  when  tiie 
induction  in  the  armature-ooro  was  pushed  beyond 
18,000  or  20,000.    In  alternators  a  much  lower  in- 
duction produced  sensible  heating,  and  it  was  for 
this  reason  that  the  mazimum  induction  must  be 
fized   at   a  very   low   figure.    With   a  perfectiy 
laminated   core,-  the   heating    was   attributed  to 
an  effect   which    Professor   J.    A.    Ewing  called 
"  hvateresis,"   and  which  mi^ht  be  descnbed  as 
moieoular    friction.     This    saentist  had  experi- 
mentally detennined  the  energy  required  to  carry 
certain  samjples  of  iron  through  a  complete  cyde  of 
magnetisation   of   varying  aeme,  and  the  results 
had  been  published  in  the  "rhilosophioal  Trans- 
actions."   They    were   given   in   ergs   per   cubic 
centimetre  ;  but  as  these  units  were  rather  incon- 
venient for  application  in  the  workshop  or  drawing- 
office,  the  author  had  in  the  following  table,  which 
referred  to  annealed  wrought-iron,  translated  them 
into  watts  per  ton  and  H.F.  per  ton : 


Induction.        ^**t^.*^ 


2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 


650 
1,100 
1,650 
2,250 
2,900 
3,750 
4,450 
5,550 
6,650 


H.P.  wasted 
in  Heat. 
0*87 
1*48 
2-21 
3-02 
3-89 
5-03 
5-97 
7-43 
8-90 


Modem  transformers  were  provided  with  a  core  of 
laminated  iron,  which  was  symmetrically  placed  in 
respect  to  the  two  windings,  so  that  the  same  in- 
duction passed  through  both  the  orimary  and  the 
secondazy  coils.  ITnder  these  eondinons,  the  electro- 
motive force  indooed  in  the  two  drouits  was  simply 
proportional  to  the  number  of  convolutions  they 
re^ectively  contained,  and  the  terminal  electro- 
moqve  forces  were  found  by  adding  in  the  case  of 


the  primary,  and  subtmoting  in  the  case  of  the 
secondary,  the  loss  of  pressure  due .  to  tho  peystance 
of  the  coils.  In  a  properly  designed  trantiormer, 
this  loss  of  pressure  should  not  ezceed  about  I  per 
cent,  of  the  terminal  pressure,  so  that  the  maximum 
difference  in  the  pressure  maintained  in  the 
secondary  circuit  between  the  lamps,  when  the 
apparatiis  was  used  for  parallel  distribution,  did  not 
ezceed  2  per  cent,  between  full  load  and  no 
load,  provided  the  pressure  in  the  primary 
circuit  was  kept  constant.  Such  a  small  variation 
in  the  pressure  was  well  within  the  limits  attain- 
able in  direct  lightmng,  when  a  compound- 
wound  dynamo  was  £iven  from  an  engine 
with  a  fairly  ^ood  governor,  and  the  corre- 
sponding vonahon  in  the  illuminating  power 
of  the  lamps  was  suffidentlv  small  to  be  tolerated. 
A  greater  variation,  espedaJly  if  it  occurred  sud- 
denly, would,  however,  not  be  permissible;  and 
the  question  therefore  arose  as  to  what  rules  should 
be  followed  in  designing  transformers  so  that  they 
might  as  nearly  as  posdme  be  self-regulating.  TTie 
obvious  answer  was,  make  the  resistance  of  the 
circuits  as  small  as  posdble,  and  this  might  be 
accomplished  in  three  ways :  I.  Bv  using  wire  of 
lar^  area.  This  ezpedient  natually  increaaed  the 
weight,  bulk,  and  cost  of  the  transf  onner,  and  musL 
on  account  of  commercial  reasons,  not  be  pushed 
too  far.  2.  By  employing  a  core  approzimating  to 
a  cireular  or  quadratic  section,  so  as  to  decrease  the 
perimeter  of  uie  coils.  3.  By  working  with  a  high 
mduction,  or  with  a  high  frequency.  The  mean 
electromotive  foree  in  volts,  inauoed  in  the  coil  of 
a  transformer,  could  be  exprosaed  by  the  following 

fonnula:-       ^  =  (^) 2  iri. s t  10--, 

in  whidi  (;)  was  a  coeffident  denoting  the  ratio 
between  the  maximum  and  the  mean  electromotive 
force,  n  was  the  frequency,  2  the  total  induction  in 
absolute  units,  and  r  the  number  of  turns  contained 
in  the  coiL  The  larger  s,«nd  the  smaller  n^  might 
be  the  length  of  wire,  and  therefore  ite  resistanoe. 
On  purely  theoretical  grounds  it  would  thus  seem 
that  a  small  core  strongly  magnetised,  atid  as  high 
a  frequency  as  the  alternator  could  be  oonatructod 
to  give,  would  produce  the  best  results.  In  practice, 
however,  this  condusion  was  wrong,  and  tne  heat- 
ing of  tne  iron  core  in  consequence  of  hysteresis 
must  be  taken  into  condderation.  Since  a  trans- 
former vras  an  apparatus  at  rest,  and  was  frequentiy 
placed  in  a  position  where  the  cooling  effect  of  the 
air  was  smaU,  the  ratio  between  heat  generated  and 
availing  coolhiff  surface  must  be  very  different  from 
tiiat  permisdUe  in  a  dynamo,  and  it  was  this  ratio 
which  was  tiie  true  limit  to  the  output  of  a  trans- 
former. The  armature  of  a  dynamo  was  not 
subjected  to  ezcesdve  heating  if  a  cooling  surface 
of  about  l8q.in.  per  watt  was  providra.  In  a 
transformer,  the  amount  of  cooUn^  surface  diould 
be  at  least  three  times,  and^  if  possible,  *four  or  five 
times  as  great,  espeoiallv  as  it  was  somewhat 
difficult  to  determine,  inaoody  of  such  complicated 
shape,  what  was  and  what  was  not  effective  cooling 
surxace.  From  the  above  table,  it  was  easy  to  cal- 
culate for  any  induction,  frequency  and  weight  ol 
the  active  iron  in  a  transformer,  what  the  heat  of 
the  iron  would  be ;  and,  adding  to  this  the  beat  of 
copper,  the  total  cooling  surface  required  to  keep 
the  apparatus  at  a  safe  temperature  oould  sLt  least 
approzimately  be  detennined,  or  the  limit  of  output 
for  any  |gven  transformer  oould  be  approzimately 
found.  The  question  of  frequency,  alluded  to  in 
connection  vritn  alternators,  was  also  of  oondderable 
practical  importance  with  regard  'to  the  trans- 
formers, ana  it  was  much  to  be  desired  that  elec- 
trical engineers  should  adopt  a. common  standard. 
The  following  was  a  list  giving  the  average  fre- 
quendes  adopted  by  several  dedgnen:  Ferranti, 
d7 ;  Lowrie-I^ker, 88 ;  Mordey^lOO ;  Zipernovrsky, 
42;  Kennedy,  60;  Kapp,  80;  Westinghottse,  133. 
TaJdng  the  average  of  European  practice,  the 
frequency  was  73,  or  8,750  reversals  per  minute; 
whilst  the  American  practice  was  16,000  reversals 
per  minute.  This  large  difference  might,  to  a 
certain  eztent,  be  accounted  for  by  the  general 
preference  of  European  engineers  lor  machines 
running  at  moderate  speeds ;  but  even  when  making 
due  allowance  for  this  droumstanoe,  it  could  hardly 
be  assumed  that,  had  actual  practice  shown  the 
value  of  a  very  hish  frequency,  electrical  engineers 
would  not  have  found  means  to  obtain  it.  As  a 
matter  of  fact,  most  makers  of  alternators  had 
started  with  a  much  higher  frequency  than  they 
had  finally  adopted.  It  would  also  be  remembered 
that  the  nigher  the  frequency,  the  greater  was  the 
loss  of  conductivity  in  tiie  mains,  owing  to  the 
unequal  distribution  of  current  throughout  their 
cross-section.  The  author  then  discussed  the 
questions  of  alternate- current  motors  on  the  Ferraris 
principle,  and  nezt  passed  on  to  a  description  of 
the  oifferent  modem  alternate-current  machines 
most  in  use.  Constructive  data  were  given  for  the 
Ferranti.  Mordey,  Kennedy,  Kapp,  Lowrie-Hall, 
Westingnouse,  and  Zipemowsky  machines ;  and  iu 
most  cases  the  actual  peif  ormanoe  of  the  machine 
was  compared  with  tne  calculated  electromotive 
force,  BO  as  to  show  within  what  limits  the  author's 
formulas  for  alternators  of  different  types  were  in 
accord  with  ezperimental  results. 
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SGIENTIFIG   NEWS. 

•  •I 

IN  a  oonunnmcation  to  the  Memoin  of  the 
RojtbI  Bavarian  Acadexnv  of  Science,  Prof. 
BeoUger,  director  of  the  Royal  Obaervatory, 
Mumdi,  oonflzmfl  the  xesulta  previously  pub- 
lished by  him  ia  reference  to  the  multiple  star 
ZetaOkncri.  He  finds  that  the  stars  A,  B,  and  C 
have  respective  magnitudes  of  6,  6*7,  and  6*8, 
and  that  tiie  proper  motion  of  the  system 
amounts  in  a  century  to  +  10*6"  in  B.  A.  and  to 
—  ir  in  Dec.  A  and  B,  which  were  first 
separated  by  Herschel,  have  a  motion  round  each 
otner  in  al!out  sixty  years,  while  G  has  moved 
about  6S*  of  P.  A.  round  them  since  Herschel*  s 
observation  in  1781.  It  is  probable  that  Chas 
a  companion  also. 

Mr.  Braahoar,  in  a  letter  addressed  to  MM. 
Henry,  of  Paris,  says  that  the  Photographic 
Society  of  San  Francisco  obtaiaod  167  negatives 
of  the  recent  solar  eclipse,  and  that  he  made 
some  good  observations  at  Winnemucca,  in 
Nevada. 

The  Govenmient  Astronomer  of  New  South 
Wales  continues  the  publication  of  the  observa- 
tions on  rains  and  rivers  and  the  usual  meteoro- 
logical returns  for  that  colony,  results  which  will 
be  found  of  increasing  value  as  time  goes  on. 

The  committee  appointed  by  the  British  Asso- 
ciation last  year  m  order  to  investigate  the 
seasonal  variations  of  temperature  in  rivers  and 
estuaries  in  relation  witii  air  temperature  and 
rainfall  have  now  more  than  thirtv  observers  at 
work.  Ten  of  them  are  engaged  on  rivers  in 
England,  ten  in  Ireland^  and  ten  in  Scotland. 

The  death  is  announced  of  Herr  von  Docken, 
of  Bonn,  a  well-known  Prussian  p^logist,  and 
a  correspondent  of  the  French  Institute. 

The  Sanitary  Institution  has  made  arrange- 
ments for  a  series  of  lectures  and  demonstrations 
for  sanitary  officers,  specially  adapted  for  candi- 
dates preparing  for  tne  Institute's  examination 
for  inspectors  of  nuisances.  The  lectures  will  be 
doiiverod  on  Tuesdays  and  Fridays  at  8  p.m., 
beginning  with  a  lecture  on  the  general  histoxy, 
principles,  and  methods  of  hygiene,  to  be  given 
by  Dr.  B.  W.  Richardson,  F.R.S.,  on  Tuesday, 
March  5. 

It  is  stated  that  the  Lord '  Mavor,  who  is  an 
expert  pomologist,  has  granted  tne  use  of  the 
Mansion  House  to  tiie  Fruiterers*  Company, 
for  the  purpose  of  holdinjp^,  some  time  in  July, 
an  exhioition  of  the  ''sort  fruits.'*  It  is  to  be 
hoped  that  practical  cultivators  of  fruit  will  lend 
their  assistance,  and  that  some  useful  informa- 
tion may  be  forthcoming. 

An  interesting  work  is  about  to  be  issued  bv 
Messrs.  Longman  under  the  title  of  "The  Li& 
of  C.  B.  Vignoles,  F.R.6.,  Soldier  and  Civil 
Engineer,"  compiled  from  original  documents  by 
his  son,  Mr.  O.  J.  Vignoles.  Mr.  Vignoles  was 
assistant-surveyor  in  South  Carolina,  1817-20; 
surveyed  and  mapped  Florida,  with  observations, 
&c.,  published  in  New  York,  1822 ;  served  in 
Holland,  and  afterwards  in  the  American  war,  in 
H.M.'s  1st  Royals,  in  1814.  Engaged  on  the 
earliest  English  and  Irish  railways,  he  was  after- 
wards emploved  on  railways  in  Geramny, 
Switserlano,  Spain,  and  Russia,  and  constructed 
the  famous  suspension  bridge  at  Kieff.  Mr. 
Vignoles  was,  in  fact,  one  of  the  pioneers  of 
xuuways,  and  his  experiences  should  be  as  valu- 
able as  they  wiU  no  doubt  prove  to  be  interesting. 

Prof.  Benton,  president  of  the  South  Stafford- 
shire and  East  Worcestershire  Institute  of  Mining 
Engineers,  at  the  annual  meeting  in  Birming- 
ham, summarised  the  prospects  of  the  local 
mineral  industries.  He  believes  that  in  future 
mining  wiU  be  carried  on  in  the  great  Stafford- 
shire coalfield  under  such  oonoitions  as  will 
demand  from  the  engineers  an  advanced  educa- 
tion in  the  many  sciences  allied  to  mining.  It  is 
improbable,  he  holds,  that  its  ironstone  mining 
will  hold  as  high  a  relative  importance  in  the 
ironstone  mining  of  the  country  as  it  does  at 
present.  , 

At  a  recent  meeting  of  the  BoyBl  Statistical 
Society,  Mr.  R.  Price- Williams,  M.In8t.C.E., 
read  a  paper  on  the  *'  Coal  Question,"  in  which 
he  pointed  out  that,  although  the  Northumber- 
land-Durham coalfield  is  still  pre-eminent, 
there  has  been  a  oonsidexable  decrease  in  the 
output  from  the  northern  coalfields.  Basing  his 
calculatiooB  on  the  avenure  rate  of  increase 
in  oooionption,  he  finds  that  the  coal  of  the 


United  Kingdom  will  be  exhausted  in  102  years, 
but  dividi2i|g  the  districts,  he  estimates  that  the 
coal  mines  m  the  E.  division  of  South  Wales  will 
be  exhausted  in  46  vears,  those  of  Warwickshire 
63  years,  South   Wales  79,   Yorkshire  90, 


m        _ 

SootianH  92,  Northumberland  and  Durham  94, 
while  Denbighshire  and  Flintshire  have  enough  at 
their  present  rate  of  output  to  last  for  260  years. 
In  oonduding,  Mr.  Price- Williams  observes  that 
if  the  growth  of  the  trade  and  prosperity  of  this 
country  is  to  continue  as  it  has  done  in  tiie  past, 
its  coal  production  must  necessarily  keep  pace 
with  it;  and  he  points  out  that  unless  lai^ 
economies,  which  can  and  ought  to  be  effected  m 
its  consumption,  are  realised,  all  the  largest  and 
best  sources  of  our  coal  supply  will  be  exhausted 
in  the  very  short  periods  mentioned  above.  The 
hope  is  expressed  that  by  drawing  attention  to 
this  vital  subject,  further  strenuous  efforts  may 
be  made  to  husband  our  coal  resources  in  every 
possible  way,  and  to  put  a  stop  to  the  great  waste 
m  working  the  mines,  and  in  the  consumption  of 
coal  generally. 

The  new  optical-glass  of  Sdiott  and  Co.,  Jena, 
ia  attracting  much  ^tention,  and  Paris  and  Bir- 
mingham must  bestir  themselves  if  they  are  to 
retam  the  monopoly  which  they  have  practically 
held.  It  is  stated  that  the  new  preparation  and 
the  new  methods  adopted  at  Jena  enable  the 
glass-founders  to  make  one  *' melting  "exactlv 
uke  any  other.  Voightlander  and  Steinheil, 
assisted  by  such  theoretical  experts  as  Drs. 
Lummer  and  Kaempfer,  have  been  testing  the 
new  glass  in  a  variety  of  ways,  and  have  already 
produced  some  objectives  which  g^ve  remarkable 
results. 

As  we  mentioned  recenUy,  a  committee  has 
been  formed  of  members  of  the  Royal  Society, 
with  Lord  Rayleigh  as  its  president,  to  co- 
operate with  the  local  committee  appointed  in 
Munich  te  promote  the  erection  of  a  statue  to  the 
celebrated  physicist  Georg  Simon  Ohm.  An  ap- 
peal has  been  issued  by  the  Munich  committee, 
which  sets  forth  that:  "In  the  year  1889  a 
century  will  have  passed  since  the  Hrth  of  the 
ph3rsicist  Georg  Simon  Ohm  (bom  at  Erlangen, 
March  16,  1789 ;  died  professor  at  the  University 
of  Munich,  July  6,  1864).  His  discovery  of  the 
laws  of  the  electric  current  was  not  only  a  per- 
formance of  the  first  rank  from  a  scientific  point 
of  view,  but  it  soon  became  of  the  highest 
practical  importance.  Ohm's  laws,  by  sheading 
a  brilliant  light  on  a  subject  which  had  hithexto 
been  enveloped  in  the  deepest  darkness,  replaced 
by  well-calculated  methods  unsafe  and  doubtful 
theories,  and  thereby  rendered  that  powerful 
natural  force,  electricity,  serviceable  to  the 
civilising  aims  of  mankind."  Profs.  G.  Carey 
Foster  and  John  Perry  have  undertaken  the 
duty  of  secretaries  in  this  country,  and  will 
receive  subscriptions.  It  may  be  of  interest  to 
some  readers  to  mention  that  Ohm,  like  Faraday, 
was  the  son  of  a  blacksmith. 

Some  remarkable  experiments  with  the  phono - 
ffraph  and  telephones  were  shown  recently  by 
Mr.  W.  J.  Hammer,  in  a  lecture  on  "Edi- 
son and  his  Inventions,*'  delivered  before 
the  Franklin  Institute,  the  most  striking 
being  those  in  connection  with  the  telephone  and 
phonog^ph,  oonsisting  in  the'  recording  and 
transmitting  of  telephone  conversation,  music, 
&c.  The  first  experiment  undertaken  was  the  re- 
cording on  a  phonograph  in  Philadelphia  of  music 
and  t^kin^  transmitted  over  the  long  distance 
telephone  line  from  New  York,  and  reproducing 
the  same  to  the  audience.  Another  experiment 
consisted  in  recording  music  and  talking  by 
the  Philadelphia  phono^ph,  '^hich  had  oeen 
talked  into  the  long  distcmce  telephone  by  a 
phonograph  in  New  York.  The  most  important 
test  consisted  in  reproducing  to  the  audience,  by 
means  of  the  Edison  motograph  receiver  or  loud- 
speaking  telephone  and  the  Edison  carbon  trans- 
mitter, the  music  and  talking  registered  on  the 
Philadelphia  phonograph  which  nad  been  sent 
over  the  long  distance  telephone  line  from  New 
York  (a  distance  of  103  miles)  by  the  New  York 
phonograph  talking  into  a  canx>n  transmitter. 
This  remarkable  experiment  employed  two  pho- 
nographs, two  carbon  transmitters,  and  two 
motograph  receivers  acting  in  juxtaposition  with 
103  miles  of  telephone  wire,  six  miles  of  which 
was  undergrouno. 

An  Electrical  and  Industrial  Exhibition  is  to 
be  held  in  Bingley  Hall,  Birmingham,  during 
August,  September,  and  October,  the  profits 
being  handed  over  to  some  of  the  hospitala  of  the 
city.    Mr.  T.  C.  Sharp,  Coosty-duunbers,  Cor- 


poration-street,   Bizmingfaan^  is  the  secretuy 
and  manager. 

An  Antarctic  Expedition  is  being  again  talked 
of.  A  resident  of  New  Zealand  Tol  mrwegian 
ori^)  has  come  to  Eurooe  for  the  purpose  of 
takinff  out  a  contingent  of  nis  countrymen  accus- 
tomed to  filling.  His  object  is  to  endeavour  to 
organise  an  Antarctic  whale  fishery.  He  hopea 
to  equip  two  steamers  with  which  to  explore  the 
region  generally,  and,  if  poeaiblo^  he  will  leave  a 
contingent  of  men  on  Yictorm  Land,  or  lome 
other  suitable  spot,  for  a  whole  year.  One  or 
more  scientific  men  will  bo  taken,  so  that  im- 
portant results  may  follow. 

Prof.  O.  Torell  and  Dr.  Trybom  have  petitioned 
the  Swedish  GK>veminont  for  funds  sidfident  to 
rauible  them  to  continue  their  researches  on  the 
sea  fisheries  of  Sweden,  and  to  establish  a  biolo- 
gieal  station  on  ttie  west  coast. 

It  is  steted  from  Marshes  that  yeUov  fever 
has  been  imported  there  by  a  consignment  of  bird? 
caught  in  the  swamps  and  la^^oons  of  VenezueU 
and  other  S.  American  countries. 

Mr,  Ouspensky,  a  Russian  en^neer  sent  to 
Central  Asia  on  a  special  scientific  mission,  reports 
that  the  oil  wells  at  Penjakend,  noar  Samarcand, 
in  tiie  Zerafshan  Valley,  contain  at  least 
9,000,000,0001b.  of  perfectly  pure  oil. 

The  American  educational  institutions  endeavonr 
to  train  the  body  as  well  as  the  mind,  for,  acccntl- 
ing  to  a  paper  read  before  the  Anthropolo^cal 
Society  of  New  York,  the  following  institutions 
have  expended  the  sums  stated  in  enabling 
students  to  acquire  a  sound  and  healthy  body  :— 
Harvard  Umversity,  110,000dols.  ;  Amherst, 
66,000dols. ;  ComeU,  40,000dols.  ;  Princeton, 
38,000dols. ;  Johns  Hopkins,  10,000dols.;  and 
Yale  (since  I860},  13,000;  while  Vassar  proposos 
to  spend  20,000aols.  The  minor  seats  of  leaminf^ 
are  also  imitating  the  Universities.  The  Adelphi 
School  in  BrooUyn  has  accommodation  for  the 
healthful  exercise  of  700  pupils,  and  the  Berkeley 
School  in  New  York  proposes  to  spend  75,000dols> 
in  furnishing  an  athletic  training  department  f or 
women.  T&sia  altogether,  the  coUeges  have 
expended  in  the  provision  of  facilities  for  in* 
struction  in  gymnastics  760,000dols.,  the  pre* 
paratory  schools  260,000dols.,  the  athletic  asso- 
ciations in  New  York  and  vicinity  750,000dok, 
the  German  Tum-yerein82,  600,000dolB.,  and  the 
Young  Men's  Christian  Associations  throughout 
the  country  nearly  as  much.  To  this  total  o< 
6,760,000dol9.  is  to  be  added  125,000dols.  which 
Yale  is  anxious  to  invest  for  the  same  object,  and 
136,000dohi.  with  which  C<^umbia  is  prepared  to 
follow  suit. 


USEFUL  ASH  SCIBBTIFIC  VOTES. 

The  Popolatlon  of  the  TTnited  States..- 
Acoording  to  the  lastest  official  report  from  America 
the  population  of  tiie  tTnited  States  numbcn  do 
fewer  tiian  61,702,000  souls.  The  first  noteworthy 
increase  in  the  number  of  the  population  of  the 
States  took  plaoe  between  the  years  1860  and  1870, 
when  there  vraa  an  influx  of  seven  millions  of  per- 
sons added  to  the  normal  population ;  again,  between 
the  yean  1870  and  ISdO  the  addition  to  the  in- 
dweUras  of  the  States  was  quite  12  millions.  The 
decade  from  1880  to  1890  bids  fair,  aooording  to 
present  statistics,  to  surpass  aU  previous  estinuitea, 
as  the  population  is  expeeted  to  reach  no  fewer  than 
16iniluons;  thus  more  thui  doubliag  thenomben 
of  20  years  ago.  Up  to  the  vear  1^  the  numher 
of  persons  of  different  nationalities  who,  from  manj 
causes,  had  ceased  to  find  a  foothold  opcni  their 
native  soil  was  given  as  follows  *.— Of  Ei^liahinen 
in  the  United  States  there  are  114,000 ;  Qeinuuia, 
110,000:  Italians,  46,000 ;  of  Norwegians  there  are 
.18,000;  Swedes,  61,000;  of  Austrians,  20,000;  and 
of  Bohemians,  14,000  souls.  The  number  of  French- 
men who  have  emigrated  to  the  States  is  eompaia* 
tivdy  small,  and  the  major  part  of  those  went  on  to 
La  Plata. 

The  Olimate  of  South  Africa.— An  mpoit- 
ant  treatise  on  this  subject  has  reoentiy  appeared 
from  the  pen  of  Dr.  Karl  Dove,  of  Qottm^ent 
grandson  of  the  lato  Prof.  H.  Dove,  of  Berlin, 
whose  name  is  known  to  all  meteordbgisti.  Dr. 
Dove  treats  especially  of  the  climate  of  extra- 
tropical  South  Africa,  taking  as  the  northern  bnut 
of  h^  area  the  southern  boundary  of  the  date  pam, 
and  of  the  oocunenoe  of  the  tsetse  fly.  As  to  tus 
region,  he  has  collected  and  disonssed  matenals 
from  all  available  sources,  and  has  prodoced  a 
record  which  is  likely  to  remain  for  a  long  time  tiie 
beet  store  of  information  as  to  the  oUmatio  oondi* 
tions  of  the  whole  of  Sontii  Africa.  The  book 
extends  to  160  pages,  8vo.,  with  mras,  and  is  pub* 
Ushed  by  Yaatahosik  and  BaprediC  •<edltiac«* 
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AUTOXAIIO  8TXAH  FIXB-DBXVXB. 

[29669.1—1  BXTK  UIbIj  boon  watching  the  work- 
ing of  II  ateam  pQe-dtiTet,  and  I  h&ve  oideavoared 
to  deviae  a  pUn  whereb?  it  ooold  be  worked  auto- 


",•  /»  orrf*r  Is  /acaUaU  n/trttiet,  Cerroftndnii,  via 
ipwUsf  d/  aajr  blllr  rm>™u'/  BHrlal,  iciU  oNifi  »j 
•K«hmr«#  lilt  tuimUr  of  Of  LtUtr,  at  Wilt  u  U(  ]M^  ei 

r  nibjeiiti !  J 

au  iiaMlsalu'  kmiMadgs 
if  ndk  a  paraoQ  or  noh 

ouuviniBfl*,  knom  no  more  Uui. ^ ^ , 

and  Tct,  tD  keep  ■  elutter  Willi  thin  little  pittaiioe  of  hii, 
will  nndBitake  to  wrfte  the  whole  bodr  of  phrdcka.  a  Tioe 
fnan  wheiue  inat  inooDnakncaa  doits  their  oriBiiiaL" 


THE  SI80  07  irSFTUVS. 

[29867.] — Ilf  joar  "  AationoniiBal  Notes  foi 
Palmary,  1889,'' we  nadu  foUowB:— "We  need 
•caroelj  add  here  that  It  requirsa  ooniidsnUe  tele- 
Boopie  power  to  differmtiate  him  (i.e.,  Neptune] 
from  a  fixed  atar."  New,  ean  »dj  ot  voui  oom- 
•poadoita  kindly  infbnn  ms  what  was  the  apertnri 
in  the  objeotiTe  with  which  Dr.  Galle  diaoovarad 
Neptune  on  September  2a  IMer  I  have  looked  in 
Tainforthe  aperture  in  Sir  Q.  Airy'i  "Hietorical 
Aooount,"  in  Ihe  Motithlu  2fotie*t,  Vol.  VII.  p.  121 
et  tfg.,  olio  in  Prof.  Cfiant'a  detailed  account, 
"  History  o{  Phyiical  Aatronomy,"  p.  192.  The 
diameter  was  ineasared  by  GaUe  and  Eneke, 
MeMhiu  IfaHoM,  Vol.  VU.  p.  163,  ghowing  that  to 
those  oUsrran  the  planet  preaeuted  a  palpable  (ti«c 
with  a  Dow«i  oi  320. 

At  the  reqneat  of  my  lamented , 

Ifr.  LettMm,  I  had  freqaently  obBerred  Neptune 
with  my  eqaatorisl  of  Sin.  aperture,  but  never  ootdd 
■otii^  "V™  *^^  '  ™^  '  <^^i  wiiish  the 

■hone  wiUi  a  steady  light,  different  froni  tii 

e  yean  ago  I  had  the 


Uleyn  Park,  Weat  Dulwich.    Oeorse  Hunt. 


SATBIJJTES  OV  SATTTSN,  Ac. 

[29668.1— I  THun  "  F.K.A.B."  (or  his 

("£.  If.,''  Feb.  22,  p.  fi20)— a  perfently  legilimi 
Cti»_onmyIetter(29637,  p.  498^.     Ihad,ofoani 
DO  6iii.  sua*  at  hand  to  coiroborate  the  obsan 
tiona  ol  Bnoeladui.     Aa  to  the  nnUli^  of  five 
mtelHtea  in  the  3in.,  I  think  I  can  aatis^  anyone 

le  3in.     I  hare 
the  nielli  tea. 

„ — ^--, J -0  objectaaeei 

de&nitdy  and  held.     Ward'a  obeeniation  of  Ence- 

ladna,rrfarrodtoby"F.E.A.8., 

dat£.     I  was  aurpriaed  ' 
Ward  liad  ever  at—  ' 


The  at«Bjn  pile-driver  to  whioh  I , 

which  tha  upper  part  of  the  weutat  is  a  hollow 
oylinder.  In  uua  woik*  a  piaton  which  la  Jointed  to 
-  '  using  through  the  bottom  of  thepile-diiVBr, 
leating  ou  the  top  of  the  pHe.    The  steam  is 

d  above  tha  piatonj  by  means  of  a  tap  placed 

tha  top  of  the  pQe-dnver,  until  it  ia  caiaed  to  a 
Bment  bdsbt,  when,  the  ateam  being  ahut  off 
and  allowed  to  escape,  the  machine  falls  on  the  top 
of  the  pile.  Tha  tap  ia  turned  by  a  cross- bar  having 
a  mpe  attadied  at  each  end,  which  ropes  are  pulled 
Biteniately  l>y  a  man  atanding  in  front  of  the 
machine.  What  I  propose  is  to  do  away  with  this 
~'~i-«ock  on  the  top  of  the  machine,  and  to  place  a 
___«-»al»e  V  (sea  sketch)  at  (he  aide.  This  alide- 
valva  is  connected  with  a  small  piston,  P,  working 
in  a  niinder,  trom  the  lower  part  ot  which  runs  a 
tube,  T,  wfaaoh  Opens  into  the  interior  of  the  pile- 
driver  at  a  little  dietaace  from  Its  lower  end.  The 
little  bar  oonnectiBg  the  slide-valve  and  the  piston 
" through  the  bottom  of  the  cylinder,  and  is 

rra.i. 


who  Is  sceptical,  with  the  3|in.  in  r 
e  plainly  what  bos  bee ~  '-  ' 


read  that  no  one  excepi 
Enceladns  with  so  small  ai 
Uy  obserrationa  of  the  satel- 
Utea  were  made  on  more  than  50  nights  in  1882,  SOd 
in  (ubsequent  years  I  might  aay,  roughly,  on  from 
20  to  25  nights  in  the  year. 

With  t«gard  to  (  Lyiffi,  the  inoonectans  a 
poaitiana  in  the  diagram  in  the  "  Celestial  Cycle  " 
(p.  SM)  is  noliaeable  when  attention  is  onoe  called 
to  it;  but  tha  alinment,  or  oanfignration,  of  the 
two  13  ma^tnde  stale  and  the  9th  maLgnitude 
star  ia  soSaoitly  accurate  for  a  student's  purpose. 
The  stodent  win  find  from  Webb  that  the  de^- 
■ima  li|  one  "  on  each  aide  of  the  line  joining  t\  and 
•*,"  bat  be  must  find  the  direction  of  the  imaginary 
line  joining  the  two  13  magnitude  stain  liy  hia  own 
observation,  and  can  then  compare  hia  own  ni  ' 
with  the  diagram.  In  other  words,  a  person  mi^ 
identity  Uraa  Major  even  thou(^  Alpha  Vt... 
Majona,  and  other  prominent  stars  were  strioUy 
out  of  position  in  the  map  he  coninlied — say,  nearer 
Polaris  than  thev  on^ht  io  be.  Aa  I  make  it  out, 
the  three  taint  atars  m  the  diagram  are  too  near  the 
apper  pair,  and  the  9th  magni&de  star,  in  addition, 
too  near  the  line  joining  c'  and  t*. 

I  feel  as  if  I  oo^t  afanoat  to  apologiBe  for  skying 
that  £ku)dadna  and  Tethya  ware  well  seen  here, 
near  eadi  other,  on  the  nii^t  of  Feb.  16,  between 
llh.  <Sm.  and  I2h.,  with  the  3f  aperture.  On 
the  nl^  of  the  23rd  Dione  was  sean  abont 
Itti.  lAm.  (past  east  elongation},  aad  &iodadns  at 
ISh.  lAa.,&«i  also  past  east  donnlion.  I  will 
try  a^  get  tadepandant  and  r^1&  testimony  of 
as  fMEoi^  of  Eneelados  in  n?  3)  telasoopa  in 
the  wintDS  month,  thon^,  when  elear  nights  oocnr 
and  tame  laanrailaUe,  I  prafar  to  emnloy  tlu 
on  other  objeots  than  phinets  and  sat^itaa. 


—J  tha  armngement  at  present  in  use  the  steam  is 
apparently  allowed  to  escqie  free  from  the  Iniler 
during  the  deecmt  ot  the  pile-dRTai— goodnesa 
knows  why.    I  should  think  this  must  l>e  a  great 


Bcbed  a  might,  \ 
valve  to  rNum  1 
posiUon  aftor  it  ha*  been  raised.  The  action  of  this 
anangemantis  aa  follows: — Steam  ia  admitted  (mm 
the  bmler  through  the  tube  A,  and  passing  into  the 
upper  part  of  the  plle-drlvBr,  the  latter  is  raised  by  its 
acnon.  When  the  large  piston  B  passes  below  the 
oriflcaof  the  tuba  Ttlw  iteam  will  aacand  this  tulie 
and  raise  the  cmallpiston  P,  and  the  slide-valve 
connected  with  it.  The  slide-valve  thus  raised  will 
diut  off  the  steam  from  tha  port  H  and  oonnaat  it 
with  the  exit  tube  O,  allowing  the  steam  to  asoape 
from  the  pde-^var,  whiidi  wiU  tiien  fall.  Ine 
sUde-valve  will  be  kci>t  up  until  the  large  piston  B 
has  repaaed  the  orifice  of  the  tuba  T,  when  it  will 
begin  to  descend  by  reason  of  the  woght  W;  Irat 
abics  the  whole  machine  it  now  falling,  the  alide' 
valve  wUI  not  mov«  in  nq)ect  to  the  nOe-driva: 
until  this  lattwiadieoked  in  its  descent  W  striking 
the  pHe,  when  the  valve  wiU  be  earned  to  ita 
original  poliUon  by  the  momentum  of  the  weight 
W.  Hen,  of  course,  the  pile-driver  will  be  again 
raised  liy  the  action  of  the  steam,  with  tha  tame 
result  aa  before.  I  thotu^t  it  would  be  advisable 
for  the  slide-valve  to  bs  made  rather  long  (see 
Tig.  2),  so  that  it  would  pass  some  distanoe  above 
ths  p(»t  H ;  than  if  the  weight  W  should  overtake 
ths  pite-driver  in  its  desoent  a  little,  it  would  not 
hiiTS  any  eSect. 


THX   "SAOBgD   OMFICIC"— BOSS 


[29670.1—1  w*H  verr  glad  to 
(ttter,  and  to  find  he  thinu  it  "  a 


that  the  bole  (or  this  running  cent 
be  got  true.  We  discussed  the  quesoon  si 
tnu,  and  no  one  disputed  the  oonclnaion  then. 


hole  can  be  got  true,  then  there  should  be  no 
d  to  nie  a  dead-centre  for  the  best  work.  I 
nd  my  own  far  from  true,  and  spent  a  weak  in 
trring  to  get  it  right  without  perfect  Bucces. 

It  may  be  weS  to  state  the  method  employed. 
Let  an  iron  or  brass  rod  be  turned  up  to  St  the  hole 
OS  the  centre  doee,  end  project  about  as  much. 
Bore  a  hole  in  piece  of  boxwood  Gin.  long,  and  let 
'e  be  2in.  deep,  and  of  a  site  to  fit  the  pro- 
end  of  the  tirasa  centre ;  then  drive  it  flnnly 

!  turn  np  the  wood.    Now,  the  wood  and 

brass  being  as  one.  turn  them  half-round  in  the 
conical  hole,  and  bring  up  ycur  tool  to  touch  the 
end  of  the  wood  turtheet  out,  and  if  it's  true — well, 

I'll  eat  my  head!"  After  turning  out  the  hole 
ith  the  alioe-rest  and  a  ven' sharp  tool,  it  wascon- 
aideralily  out,  and  I  could  get  m  a  card  ot  two 
between  the  tool  and  the  wc«d  at  one  part  of  the 
revolution,  whUat  it  tonched  at  another.  Periiaps 
"Dynamite"  wilt  Uj  this  teat,  or  some  others,  and 
t  us  know  the  result.  I  got  my  centre  hole  much 
nearer  afterwards  by  coretulty  scraping  in^de  the 
hole ;  but  even  now  I  cannot  coll  it  true.  The  cod 
of  the  wood  should  project  at  least  Gin.  from  the 
mandrel  now  to  moke  a  good  test,  and  be  turned 
without  the  support  ot  the  poppet. 

Aa  to  the  double-driver  diudc,  that  Is  no  doubt  a 
good  thing,  and  could,  I  think,  be  used  quite  aa 

ell  with  a  centra  screwed  Into  the  chuck  aa  when 

fits  into  the  mandrel. 

Ur.  Birch  ahowa  a  very  convenient  kind  of  holdes 

r  a  split  wire-chuck ;  the  rod  for  drawing  it  In 
would  probably  be  bored,  though  it  Is  shown  solid. 

Aa  to  Base  enginee,  I  have  oeeu  up  to  Clericen- 
well  to  see  one.  Mr.  Outtton,  I  found,  baa  Ms  bud* 
nesa  there,  and  moat  kindly  showed  me  the  one  he 
advertised  three  weeks  ago.  I  found  it  in  many 
ways  different  to  what  I  expected ;  it  is  not  a  lathe 
having  no  treadle  or  axle  and  no  bed  or  poppet,  but 
only  a  rocking  headatock  of  about  Tlin-  centre, 
mounted  on  a  very  strong  table,  with  a  slide-reat  in 
front  of  it,  and  a  little  wiudloas  or  winch- handle 
for  driving  it  by  the  left  hand ;  the  loaettea  are  all 
"ary  fine,  snitea  to  verv  smalt  work  in  metal,  such 
I  watch-caaes  and  diala.    There  are  two  diuoks,  a 

straight  line"  with  a  chain,  and  a  composite  one, 
double- eoc«ntrio  and  oval  combined,  whioh  has 
three  sides  and  a  dick  wheel.  The  glide-rest  is 
quite  peculiar,  having  a  quadrant  under  the  tooK 
dide  to  tiring  the  tool  round  to  act  upon  the  edge  of 
the  watch  "  Inttom,"  and  the  cenm  round  wliidi 
it  turns  comes  to  the  point  of  the  tool,  aa  that  tha 
point  Is  not  duq>laced  by  moving  round  the  qnad- 
rant  When  working  round  the  edge  the  tool  pi«- 
senta  properly,  but  the  rocking  is  nill  in  the  same 
direction,  and  is  therefore  not  correct,  but  the  effect 
is  not  Doticealile.  The  depth  of  cut  is  regulated  by 
a  little  steel  "toudh,"  whidi  rubs  mund  the  plain 
part  in  front  of  the  work ;  the  tool-slide  is  pressed 
forward  by  the  thumb,  without  a  lever,  till  the 
"  touch  "  reaches  the  work ;  it  is  carefully  polished 
so  aa  not  to  scratch.  I  will  aay  no  more  now,  as  I 
do  not  know  whether  the  subject  ia  ot  graenJ 


something  like  a  straight-line  i^uck,  bolted  on 
table,  wiui  a  alid»-rest  in  front  of  it ;  the  rose 
ware  straight,  and  abont  lin.  long. 

F.  A.  1 

THB   "  8ACBSD   0ILT3TCB." 

[29671.]— It  is  the  practioe  in  workshops  to  n 
the  centre  and  mandrel  to  mako  sure  of  it  rum 
true  after  being  tempered.  Many  latfae-maken 
not  particular  enough  in  boring  Uie  tapered  holi 

I  waa  sorry  to  see  that 
severe  on  "  F.  A.  M."  In 
quedfon— it  is  better  to  be  : 
other ;  however.  "  F.  A.  H.' 
in  taking  the  Uowlng  up  e 
watching  his  question,  aa  it  ic 
a  diuck  for  holding  drUls  : 
dian«tar  that  a  me(£aaia  nai 
In  tha  sketch  illustrated  tl 
29667)  I  think  there  is  a  mist 
screws  into  the  aacred  orifice, 
detadiahlt 


together  to  hold  the  wire  c 
riiows  a  fiat  filed  on  for  the  se 
bold  the  chuck  securely  in  i1 
not  dO|  aa  the  chock  would  b> 
Booording  to  the  thtckneas  of 
dinck.   If  this  fiat  was  tni 


^ows  his  manhood 
gentlemanly.  I  am 
a  useful  point  to  have 
Mm  a  needte  to  }in. 
eaaQy  make  himaelf . 
a  week  (Feb.  22  No. 
ke.  The  ^1  diock 
uid  a  set  screw  in  the 

r  drill.  The  sketch 
t  screw  to  pnoh  on  to 
a  place,    lliis  would 
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Bot&ce  it  would  be  better,  but  should  the  set  screw 
happen  to  pindh  exactly  on  the  slot  it  would 
daamge  the  edot  and  prevent  it  working  properlr. 
likewise^  there  ought  to  be  two  flats  filed  on  the 
head  behmd  the  cone  to  screw  it  in  and  out  with 
the  spanner.  II I  am  iu  error,  i>erhaps  Mr.  Birch 
will  eoEpLun.  B.  X. 

OOXPOTTKD  I.00OX0TiyS8. 

[29672.7— Thb  following  trials  of  compound  and 
ordinary  locomotiTes  whioa  are  about  to  start  upon 
the  Pennsylvania  Bailway  of  America  are  now 
engaging  considerable  attention,  and  it  is  probable 
that  they  wfll  furnish  much  practical  information 
which  has  not  yet  been  obtamed  in  this  country. 
The  Tgwgliah  oompoui^  engme  has  been  constructed 
'from  the  desiffns  of  Ifr.  Webb,  bv  Messrs.  Beyer, 
Peacock,  and  Co.,  and.  it  was  landea  in  Philadelphia 
on  the  28th  January. 

It  is  an  important  ^sMt  that  in  this  country  the 
working  of  compound  eng^mes  has  never  been  mirly 
compared  with  the  working  of  other  engnnes— the 
compound  has  always  had  an  un&ir  advantage. 
Comx)ounds  have  hign  pressure  of  17dlb.,  and  their 
working  is  compared  with  engines  having  only 
1401b.  It  is  a  well-known  fact  that  high  steam 
pressure  idwavs  leads  to  economy  in  consumption 
of  coal,  and  there  is  every  reason  to  believe  that  the 
economy  of  compound  engines  is  entirely  due  to  the 
higher  pressure.  American  engineers  appear  to  be 
perfectly  aware  of  this^  as  it  is  reportea  that  they, 
finding  that  the  English  en^e  has  1751b.,  are 
about  to  construct  one  of  their  own  standard  loco- 
motives with  a  similar  pressure  in  order  to  make  the 
comparison  perfectly  mir.  This  is  satisfactory,  as 
in  this  Gounnry  the  advocates  of  compound  engines 
have  carefully  avoided  comparison  with  equal 
pressuresi 

An  interesting  and  important  letter  was  recently 
read  at  the  meting  of  the  Institution  of  Mechanicai 
Xngineers  fh>m  Mr.  Johnson,  of  the  Midland  Rail- 
way, in  whidi  he  pointed  out  that  "he  found  the 
results  such  as  he  would  expect  to  be  obtained  by 
higher  pressures  and  greater  esmansion,  even  if  not 
accompanied  by  compounding." 

It  will  certamly  be  ver^  interestingto  watch  the 
results  obtained  m  America  by  the  Webb  engine ; 
but  it  is  to  be  regretted  that  if  the  Pennsylvania 
Company  deeired  lo  test  an  English  engine  it  did 
not  purcnase  one  of  the  best  standard  patterns. 
dement  E.  Stretton,  C.E., 

Ck>nsulting  En^eer,  Society  of  Engine  Drivers 

and  Firemen, 

Ldoester,  Feb.  25. 

OAT'S  DJSBASBSTAR  FISH  A  POISOK. 

p9673.]— Hateko  had  some  little  experience  in 
this  I  will  give  you  my  experience ;  and  being  a 
resident  dose  to  some  oyster  grounds,  where  there 
are  plenty  to  be  got  in  the  season — ^they  scour  the 
oyster  grounds,  as  they  are  very  poisonous  and  de- 
structiye  to  oysters— the  fishermen  used  to  bring 
them  to  me  for  manure;  and  very  gooa  manure 
they  are.  Upon  spreading  them  over  the  ground 
ana  n^eeting  to  mg  them  in  at  the  time,  my  cat,  a 
fkvonrne,  ate  some  of  them.  In  about  six  hours 
after  I  heard  a  most  dismal  wail,  and  I  hunted  her 
op.  Her  head  was  swollen,  her  eyes  protruded  as 
if  from  strangulation,  but  no  signs  of  it  other  ways. 
Very  restless,  slowly  wandering  about,  seeming  not 
knowing  where  to  go,  tough,  rop]^  saliva  at  the 
xnouth.  Hiis  continued  all  ni^t.  In  the  mdminff 
I  saw  her  the  same,  only  movrnp^  more  slowly,  and 
her  hind-quarters  fell  fint  one  side,  then  the  other, 
as  I  have  seen  animals  do  who  have  been  struck  on 
the  bottom  of  spine.  She  came  to  me,  and  as  plainly 
as  cat  could  do,  asked  me  to  assist  her ;  but  not 
knowing  the  cause  then,  I  thought  that  soi&eone 
had  been  brutally  illtreating  her.  I  examined  her 
to  no  purpose.  I  was  away  all  day,  at  night  I  found 
her  walking  about  upon  her  front  legs,  dragging 
her  hind-quarters  after  her.  She  lived  untu  the 
next  evening,  when  she  died  with  a  most  piteous 
wail.  As  near  as  I  oan  calculate,  the  course  of  the 
poison  seems  to  have  a  run  of  about  60  hours.  I 
nave  lost  several,  and  they  run  about  the  same  time ; 
the  brain  and  spinal  cord  seem  to  be  affected,  and 
jMunlyns  sets  in,  and  they  die  gradually  from  the 
extrraiity  upwards.  I  lost  a  favourite  cat  Who  was 
troubled  somewhat  similar  and,  it  was  proved,  had 
eaten  a  o  uantity  of  phosphor  paste  that  was  laid  for 
cockroaones ;  but  she  was  about  a  fortnight  before 
tdie  died— only  difference  in  her  case  was  her  eyes 
aank  inte  her  head,  and  the  eye  holes  or  Uds  were 
glued  up.  Jack  of  AH  Trades; 

BABWOr  V.  IA2CAS0K. 

r29674.1--SQliE  twenty  to  thirty  yean  ago  a 
mehmeholy  instance  in  a  Welsh  seaport  was  to  be 
observed  of  a  fine  young  man  wandering  about, 
whose  sole  topic  in  conversation,  and  whose  sole 
object  of  inteiWt  in  and  throughout  his  life,  was 
iron  steomshipe ;  he  had,  in  fact,  iron  steamships  on 
the  brain,  for  he  could  tell  jovl  off-hand  the  name, 
of,  and  full  details  oonceniing,  every  British  iron 
ateamihip  thai  had  up  to  uat  date  ever  been 


launched.  Bristol  was,  I  believe,  the  flceoeof  the 
first  commercial  venture  in  ocean-goin^  steamships 
— ^that  of  the  Great  TTfstern  steamship  having,  I 
remember,  created  much  sensation  about  1845 ; 
while  the  loss  of  the  Demerara  during  her  passage 
do^vn  the  five-mile  length  of  tidal  river  may  be  said 
te  have  put  the  stopper  on  Bristol  becoming  a  ship- 
building centre. 

Xow  it  BO  happened  that  the  father  of  the  said 
young  man  had  become  infected  with  the  soi'disant 
mania  of  iron  steamship  building,  and  although 
possessed  of  capital  and  financial  influence,  yet  he 
soon  found  himself  in  difficulties.  At  this  very  time 
his  wife  conceived,  and  during  her  gestation  these 
troubles  arrived  at  the  crises  of  a  financial  smash — 
henccrthe  a.hove  penchant  of  her  progeny. 

That  the  mental  condition  of  the  parents  at  the 
time  of  the  mother's  conception  influences  the  issue, 
is  clearly  indicated  by  the  above  to 

The  Lydney  Dispenser. 

VASEX<INB:  FATHOdBNETIO  BFFBOTS 
OF :   TO  '<  aAWiCA  8IGKA." 

[29675.]— Ai/THOUOH  Mr.  Sohn's  item  (29616)  has 
settled  the  most  important  remarks  in  the  rephes  of 
*'  Gamma  Sigma"  and  *'  Sm.*' — ^i.e.,  as  to  vaseline 
containing  any  paraffin  at  all — ^it  still  remains  for  me 
to  reply  to  the  inquiry  of  *'G.  S."  as  to  '^any 

Sublication  giving  the  pathogenetic  (disease-pro- 
udng,  discoverable  by  its  symptom-producintf 
power  only)  effect  of  vaseline,  of  paraffin  oil,  ana 
of  sulphur.^'  Well,  the  Ubraxy  of  the  Homceopathic 
Hospital,  Great  Cfrmond-stx^oet,  W.C.,  no  doubt 
abounds  with  such  data;  while  an  American 
Materia  Medica  of  recent  issue,  the  work  of  a  most 
talented  M.D.^  the  late  E.  A.  Farxington,  snatched 
away  from  his  most  useful  sphere  as  teacher  of 
medicine  in  the  Philadelphian  Medical  College  by 
death  at  the  early  ace  of  40,  gives  information  fully 
bearing  out  my  said  statements.  But  observation 
of  the  effecte  of  vaeriine,  of  t>araffin  oil,  and  of 
sulphur,  one  and  all,  both  in  their  pathogenetic  and 
in  ueir  curative  actions  and.results,  warranted  those 
statements  of  mine  now  in  question. 

The  human  race  generally  seem  rather  in  advance 
therapeuticaUy  of  "  Gamma  Sigma,"  judging  from 
the  popular  use  of  vaselinCf  and  from  uie  anxiety  of 
Enfflisn  manufacturing  chemists  to  persuade  the 
public  that  their  substitutes  made  of  paraffin  oil  are 
eoual  to  vaseline,  a  trade  mark  term,  I  conclude, 
of  American  adoption. 

The  liydney  Dispenser. 


ANIUALITT    OF    OEBTAIK   DIATOHS. 

[29676.] — It  has  already  been  observed,  and  more 
than  onoe  recorded,  that  ^e  diatom  Khizosolenia 
Shrubaolii  emits  a  strong  fishy  odour.  I  wish  now 
to  call  attention  to  the  fact  that  this  peculiarity  also 
exists  in  the  case  of  another  marine  diatom — ^vis., 
Navicula  scopularum,  which  is  figured  and  described 
in  Smith's  "  Synopsis  "  as  Pinnularia  Johnsonii.  I 
found  this  diatom  on  Jan.  29,  in  a  sandy  bay  near 
the  western  end  of  the  Swale,  lying  in  patches  of  a 
ridi,  dark-brown  colour. 

It  was  so  abundant  that  I  could  easQy  have  col- 
lected a  pailful,  and  in  plaCta  it  was  difficult  to 
avoid  treadixLT  on  them.  As  it  was,  I  brought  home 
as  many  as  I  had  room  to  stow,  and  transferred 
them  to  a  large  wide  earthen  vessel,  which  was 
filled  up  with  sea- water.  My  usual  experience  with 
diatoms  treated  in  this  way  is,  that  within  24  hours 
the  water  becomes  quite  clear,  and  ox^en  is  freely 
given  off  under  the  stimulus  oi  li^ht.  In  this  easel 
was  surprised  to  find  that  turbidity  remained,  no 
oxygen  was  exhaled,  no  tendency  to  seek  the  light, 
nor  of  separation  from  the  sand  was  evinced,  and  in 
the  course  of  a  few  days  a  putrid  film  formed  on 
the  surface  of  the  water,  whilst  the  odour,  as  of 
stale  fish  sueh  as  one  often  meets  with  in  the  noldof 
a  fishing  smaek,  was  still  very  noticeable.  I  also 
put  some  in  bottles  and  jars,  which  had  the  fullest 
exposure  to  the  light  possible,  without  aay  alteration 
in  the  resolt  beis^  perceptible.  Close  beside,  these 
jara  were  others  contaxoing  various  FleurosigmaB 
and  Surirella  gemma. 

Here,  in  strikinff  contrast,  the  water  was  per* 
f eotly  briffht,  the  matoms  had  formed  a  layer  on  the 
surface  of  the  sediment,  and  were  giving  off  oxygen 
freely,  as  indeed  they  are  still  doing. 

Thrae  last  mentioned  I  collected  the  same  day 
from  the  surface  of  mud  in  the  liUs  of  the  teltings, 
close  by  where  N.  scopularum  was  found  on  sand, 
in  which  {daces  I  have  found  them  constant  for 
years. 

I  have  been  using  the  tow-net  at  short  intervals 
all  the  winter,  and  whilst  such  forms  as  Cosdno- 
discus,  Bhixosolenia  setigera,  Biddulpfaia  Bafleyii, 
B.  aurita,  Landeria,  Moueyana,  Chstoceras  VTig- 
hami,  Badllaria  paradoxa,  and  the  new  genua, 
which,  on  the  suggestion  of  Prof.  P.  T.  Cieve,  I 
propose  to  name  Streptothega  (a  twisted  boi^  have 
been  constant  in  the  open  water  of  the  Thames 
estuary  since  last  November.  I  have  never  found 
N.  scop,  at  the  surface.  Here,  then,  we  haye 
evidence  of  a  diatom  beha'rixiig  diffezcmtly  irdm 
most  other  diatoms^  and  exhibiting  chatactexistics 
of  animality  other  than  mobility. 


P^mthe  similarxty  of  odour,  I  aasome  that  K. 
Shrubsolu  has  like  neculiarities. 

As  I  have  but  little  knowledge  of  chemistry,  and 
cannot  readily  get  at  books  bearing  on  the  subject 
of  this  letter,  such  as  I  suppose  are  to  be  lotma  in 
the  Ubrary  of  the  Linnean  Society,  I  venture  to 
ask  others  in  more  favourable  droumstanoes  to 
indicate  what  other  teste  should  be  appUed  to 
determine  accurately  the  nature  of  N.  scop.,  and 
whether  what  I  have  stated  corresponds  with  the 
experience  of  other  observers  with  respect  to  this  or 
any  other  diatom. 

JSheemess-on-Sea.  W.  H.  Shmbaole. 


FBEVSNTINa  CBXITCHES  SLITPIKa. 

[296770—^  ^o.  1244,  p.  440,  a  correspondent 
from  n.S.A.  gives  a  description,  with  a  diagram, 
of  a  contrivance  for  preventing  crutches  slipping, 
and  for  which  a  patent  has  been  recently  obtained 
in  the  United  States. 

In  leaving  the  merite  and  demerite  of  this  elabo* 
rate  invention  to  those  who  unfortunately  are  unable 
to  move  about  without  the  help  of  crutches,  I  beg 
to  be  allowed  also  a  space  in  uie  columns  of  our 
"  £.  M."  to  describe  biiefiy,  and  with  the  aid  of  a 
dia^^ram,  a  fittins^  in  brass-work,  with  a  plug  in 
indiarubber  irhiek  1  ordered  to  be  made  and  fitted 
two  yean  ago  on  the  end  of  crutches  used  by  a  lady 
quite  lame,  which  fitting  has  proved  most  effectiTe 
and  satisfactory  in  preventing  the  crutches  from 
slipping  in  wet  or  greasy  weather  or  on  slippery 
st^te,  with  the  advantage  of  being  as  noiseleas  as 
a  person  walking  with  list  shoes  on  the  feet. 


K 


i 


-i 


1,  Xiower  end  of  crutch ;  2,  brass  cap  or  femle, 
fitted  with  four  screws  on  end  of  crutch^a  fix* 
ture ;  3,  brass  socket  to  screw  on  cap  (2)  ;  4,  hard 
indiarubber  plug  about  2in.  loxig  inserted  in 
socket  (3),  one  mdf-ineh  of  plug;  is  left  out,  and 
when  nearly  worn  off  the  socket  is  unscrewed  and 
another  |in.  or  so  of  the  plug  ie  pushed  cot  A 
good  plug  will  iast  from  six  to  twelve  months, 
oost  about  sixpence.  One  dozen  specially  vade 
for  the  purpose  came  to  six  HhilHugs. 
The  con  of  this  arrangement  did  not  exceed  six 

shillings  for  the  two  crutdies. 
5,  Sand-street,  Jersey.  J.  Biaei. 

PBOPTTLSIOK  OF  SHIPS,  fto. 

[29278.]— "E.  C.'b"  example,    comparing  the 

Sipe  and  rod  to  a  locomotive  piston  ana  cylmder, 
oea  not  agree  with  his  illustration.  One  is  a  con* 
tinuous  thrust,  and  the  other  an  intennittent  one. 
Onoe  he  draws  the  rod  back,  as  in  the  looomotiye, 
the  ajr  or  steam  used  must  be  allowed  to  escape, 
and  this  is  where  he  must  look  for  the  oomparataTS 
slip,  which,  in  this  case,  will  be  iu  the  blast  pip^ 
not  on  the  rails.  The  slip  on  the  rails  is  of  quite 
another  kind;  it  is,  I  have  very  little  doubt,  all 
loss,  and  is  due  to  overloading,  or,  in  the  case  men- 
tioned, to  the  power  of  the  engine  being  unable  to 
overcome  at  once  the  inertia  of  the  load.  The  same 
cause  will  have  the  same  effect  on  a  jet  propeller. 

rails, 


says :   '*  It  means  coals  absolutely  wasted,"  and  I 
think  I  could   reduce   slip   m  water.    Again,  he 

2 notes  the  action  of  a  roarrow.  He  "abolisha 
lip  by  speed  of  stroke."  The  inference  is  that  wt 
can  do  the  same.  What  I  maintain  is.  that  a  cer- 
tain amount  of  slip  is  what  I  may  call  logi^ata 
slip.  Any  attempt  to  abolish  this  is,  in  ray  opinion, 
work  in  a  wrong^ction. 

I  have  never  stated  that  the  maximum  efficicncj 
is  100  per  cent,  slip  only  under  certain  oonditioU' 
In  practice,  slip  wiH  vary  and  be  reduced  under  the 
foUowing  circumstances:  1.  With  the  densitT  of 
the  me^im.  2.  With  the  renstaaoe  of  the  aedinin 
to  the  projection  of  the  matter  (steam,  air,  or  water) 
used  in  propelling,  and  with  the  foaa  of  tho  psf^ 
peUer.  3.  Pricbon  of  the  model  ofmHaji  f^ 
and  return  currents.  4.  Faulty  jnodbL  S*rwtJ 
propeller.    6.  Faulty  model  ana.  pBDM0IR»^ 

My  assumption  waa,  lfa«t  wmjT^  ^ 
tednoed  to  their  anuJW  pOvAWj 
believed  from  40  to  fiO  peto. 
muchaUp.    This 
too  little  for  a*' 

The  foliar 


Mahch  I,  1 
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H.H.  dupi;   the  Amgiml   ia   tha  old  anxiUaiy 

Speed  (knota).     Slip. 
H.H.S. ^myonf. .  8-28..    l-02pBr<ient,NeiniliTo. 
B.U.8.  Airy  ....13-32  .,  34-S6  „      „  ,, 

lis  diSerance  in  alip  between  theee  tiro  is  3fi-fi7. 
Can  "  W.  T,"  ear  the  one  with  the  graal««t  dip  ii 
the  aloweat  dup  t  Qrlfiltlia. 

CLOCK  TBAmS. 
[29679.]— Aoiis  anawaring  "O.  W.,"  who  uyi 
diidnctljonp.  *62,  "MyniggertJonwM  to  increiM 
the  BLXB  of  the  main  wheel,  not  nit  of  pinloti  alao." 
Then  I  my,  u  I  said  bidfore,  you  miut  put  mora 
weight  oo.    If  you  are  bound  to  make  tte  'ecape 
wheel  turn  any  porticular  number  of  ticnee  to  one 
turn  of  the  great  wheel  (which  ii  a  mere  matter  of 
conTenienoe),   then,  if  vou  double  the  size  of  the 
latter  jou  muit  halve  that  of  aome  other  wheel 
the  clock,  in  wMoh  caee  little  or  no  alteration 
weight  would  be  i«quiied.    It  ia  a  mero  matter 
levoage,  and  if  "Q.  W."  cannot  perceive  that,  I 
can  onlr  aay  that  hii  eyea  ai '  '-  '-- 

I  am  very  glad  to  know  liat  Fred.  Carre  ia  up 
and  about  again.  Ab  he  would  like  to  have  an  idea 
of  what  ii  wanted  for  wheel-cutting  without  the 
poaaeanon  of  a  lelf-contAined  apedkl  machine,  I 
forwaid  a  photomph  of  my  own  lathe  attachment, 
Thie  waa  taken  from  the  resr— viz.,  the  camera  put 
oatsde  is  the  garden  and  direct«d  thiuugh  the 
opened  window  with  a  aheet  hung  behind  the 
object.    Tka  diiTing  band  will  be  aeeo  to  go  up 

• "■-  " — ■■--■  *o  a  pair  of  polleya  ------    ■ 

*-     ind    bock 


biuJcwaida 


onoUuT  paji  to  the  right  of  B,  then  nearly 
bonxosUDy  to  a  third  pair  at  C,  and  then  again 
forward  to  the  pullaj  of  the  euttisg-bame  at  B. 
The  OTdiaaxj  haodatook  naed  for  turning  it,  in  this 
Tiow,  ramoTod,  not  that  I  actually  do  rranoTS  it 
when  txMDg  whsela,  as  it  ia  lien  not  in  the  way,  aa 
it  would  ■n>ear  t«  be  in  the  picture.  E  ii  the 
oountiw  mMntua,  of  which  the  large  wheel  on 
the  n^t  boa  the  aanie  numbei  of  teeth  ai  the 
worm-wheeU-Tii.,  120.  Thoae  of  the  worm-wheel 
are  of  Jiu.  pilch,  mjlring  jt  SOiii.  in 
at  the  pitch  line,  or  vei;  nearly  lOiu. 
all,  wUch  jn«t  nicely  dean  the  bed  of  6m.  lathe. 
The  wheel  at  E  haa  the  aaine  number  of  teeth  as  the 
wheel  to  be  cut,  or  ooutaini  the  nme  factor*,  iutor- 
mediote  wheeta  being  uaed  to  produce  other  mul- 
tipleaoftheaame  factors— oa,  for  example,  with  a 
vlwel  of  62  teeth  I  set  13,  26,  39,  52,  or  uy  other 
nmnbA'  eontaming  13  any  deared  number  of  tiinea, 
and  in  the  lome  way  with  any  other  number  what- 
VTsri^  to  lEO,  or  any  aiafaple  thereof  even,  were 

" r,  Qp  to  U9  timea  160.     WhendHdriogto 

ot  already  on  the  list  a 

_ja  parts,  each  port  bemg 

tt  Hf  OK  of  the  worm- wheel,  gott 

'ki^  Jndai  or  counter.    AUne, 

—  i  the  index  ia  marely  a 

"  **" ^g  on  whldi 

ndy  the  bolt 

hdght  <rfci 


to  centree  of  lathe,  and  haa  a  notch  at  one  end  and 
a  aharp  angular  point  at  the  other,  tor  uae  as  the 
■hape  of  tlu  cutter  itself  may  require.    Close  to  thia 

Kuge  appeals  a  aort  of  one-aided  acaa>Me  affair, 
ia  ia  nmply  a  counterbalooce  to  the  weildit  of  the 
wineh-handle  of  the  lower  alide,  but  itswf  fonns  ■ 
capital  thing  to  put  the  Bngeia  through  aa  a  pur- 
chase tor  dragging  the  aUde-tast  ftoa  as*  part  ol 
the  latha  to  aoother.  The  piojeetiail  below  B  ia  • 
lightcaat-inin  bracket  which,  with  ita unseen  fellow, 
carries  a.  ibalf,  now  remoTCd  for  porposea  of  "' 
picture.  The  vertica]  rod  from  C  downwards  is 
of  two,  which  support  the  horiionlol  one  that 
carries  the  pnlleys  near  B  and  C  respectively. 

These  rods  are  oonnected  by  a  aori;  of  oniveml 
joint  formed  of  two  small  castings  rireted  together, 
not  BO  bard,  howerer,  aa  to  puTent  ^n  lu  a  Ter- 
tioal  plane,  one  ot  them  having  a  vertval  hole,  and 
the  other  a  horiiontal  one,  MCil)  ^DvUed  with  a 
set-acrew  and  a  short  lerer  handle,  admitting  ot  all 
choice  ot  deviation  from  the  horisonlol  poaition. 

A  good  division-plate,  or  "  head  "— aa  I  believe 
the  wheel-cutten  aaS  it — usually  takes  the  plaoe  of 
a  wonn-wheel,  and  the  larger  it  is  the  better.  One 
owned  by  a  friend  in  Clerkenwell  has  38  rows  of 
botes,  from  US  to  366,  giving  every  number  up  to 
too  teeth,  and  about  SO  others  from  100  to  36&.  I 
have  seen  many  very  defective  plates  on  latha 
mandiela,  some  obviously  so,  without  going  to  the 
trouUe  of  gauging,  wliich  can  be  done  by  anyonf 
for  himaalf I  by  strndng  round  the  drclee  with  i 
pair  of  dividers  est  to  any  oonvMiient  number  c 
holes  in  the  drele  under  trial.    A  wonn-wheel  i 


ly  to  b*  pr^erred  to  a  drilled  {date ;  but  it 

be  a  good  cue  and  accurately  oenlivd — pDlnls 

which,  I  am  aorry  to  say,  are  not  untiequcaitlj  lost 


Bght  of.     I  liave  had  asverot  in  my  "  hospital  f 
diseased  lathes  "   requiring  ootrection  for  one  i 


mncAirs  z^w  ov  btoiuu. 


Ixxik,  "Winds 
Ind  the  "  law  ot 
storms"  which  Ur.  Jinman  claimed  to  have  dis- 
covered.  Hr.  Sadler  ia  deserving  of  mudi  ^m^thy 

little  aotisbuition ;  bnt  I  would  console  liim  liy 
asaurinf  him  that  tha  book  doee  not,  and  never  pre- 
tended to,  pva  the  "  law." 

The  third  and  loat  edition  was  published  in  1860, 
and,  aa  the  preface  ^Eptaina,  was  written  solely  to 
praie  li»  fttOiuv  of  tht  Cinular  thtvry  of  Stormi,  as 
then  adopted  by  the  Jleteorological  Department, 
and  whidt  the  offidala  of  that  departmeut,  after 
about  24  yean' coDsiderBtion,  admitted  tiyabandou. 


ing,  and  adr 


lopting  tl 
itended  w 


'  spiral  "  theory,  which  Itt. 


many  years 
t  that  book,  and 


Bubaequent  to  the  pul)Iicaition 

public  preaa  fliat  our  Btonna  could  be  predicted  by 
the  appliotion  ot  his  law,  lettla,  montkt,  and  i/tart 
in  advanoe.    Tha  taw  has  never  been  published, 


fodlitieB,  which  ai 


Mr.  Sadler  ai_ . 

be  found  which  you  were  good  e. 
along  with  my  letter  in  your  ir~  ' 

have  much  pleasure  in  a ' 

information.    Taking  the 

which  they  stand,  they  are  to  be  tnced  through  the 

toUoniug,  among  other  souiuee : — 

I       CentnlXe?fBAgMiCTOet.lO,18Sl. 

2,3   Hull  Express Nov.  1,  ISSl. 

4,6    Morains  Advertiser.  Nov.30,  ISSl. 

fi,  7,  8 Daily  Chronicle Dec.  29, 

9      Ceu&BlNewsAgeaiC7Jan.lO, 

10,11 Guernsey  Obeerver..  Feb.  7,  1SS2. 

12      Faimen'  Alliance  . .  Feb.  30, 1882. 

Daily  Chronicle  ....  Feb.  H,  1882, 


Special,  Har. 

Having  taken  the  pains  to  supplv  tli 
I  have  confideuoe  that  Hr.  Bodler,  whan  he  haa 

Cved  the  authenticity  and  aoctuBoy  of  them,  will 
e  the  DOUrte^  to  frankly  acknowledge  as  much 
for  the  benefit  of  your  readers,  and  be  able  to  oon- 
viuoe  them  of  the  abauidity  ofMr-BEott'estatement 
that  "  no  living  man  can  tonKUat  waattior  two  day* 
in  advance,  much  lea  bz  weeks." 

Permit  me  to  give  juat  one  inatonoe  further  to 
show  that  where  a  "law"  aiiBts  tiim  is  no  faairiar 
to  accurate  forecaating.  On  June  16,  ISSl,  Mr. 
Jinnan  addressed  a  letter  to  the  London  Qlabe  news- 


"<".i 


oopy  of  which  ia  ii      _  ^ 
the  Tay  bridge  storm  was  again  due 
""     (vii.,>«  and  aAejffoiTi  m 


advanet),  and^ 
Eaat  Bank,  Stamford  Hill,  London. 

OAS  BATTBRTSa. 
[29681.]— OltBSVT  B,  LtroiHOFT  seems  to  havo 
mueedapoint  in  my  letter  2%31 ,  on  which  Ilaid 
porticnlar  streea — viz.,  the  porosity  of  the  platinised 
carbon  plate.  I  contend  that  though  the  power  of 
aurtace  occultation  Ib  neceesary  in  the  plate  ot  a  gaa 
b^er^,  yet  the  power  ot  ao-caQed  capillary  trs 


apiration  ought  to 


a  greater  in  order  that  the  gaa 


plate  ;  thia,  then,  reaolves  Itself  into  a  question  of 
mtermolecular  porodty  (twb  Miller,  p.  121,  vol.  I.}, 
and  not  on  the  power  ot  occultatiou  throughout  the 
mass,  and  therraore  I  believe  that  palladium  would 
give  no  bett^  nanlts  than  platinum,  since  the  gaa 
u  supplied  to  the  plate,  not  occultatad  in  It,  and  that 
the  time  taken  in  giving  off  the  gas  would  be  the 
same  for  both  metalB,  providing  both  plates  pre- 
sented the  BBDie  surtaoe  area.  Anyhow,  to  [ni>Te 
this,  I  took  copper-wire  cloth  with  a  veij  flna 
meah,  and  dep(        '  "       ■" " 

lai;  attraction 

peat  enourikb- , . 

m  thia  oondilion  I  con  juat  aae  throng  it. 
inteisticea  in  the  mesh  have  the  appearance  ot 
minute  holea.  I  have  banaferred  it  to  an  add  bath, 
and  pouring  in  a  few  diopa  of  ptatinic  bichloride 
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Iirooaeded  in  the  way  advised  by  J.  T.  Sprague  for 
ooatizig  iQver  in  Bmee's  batteries  (vide  his  book.  p. 
133),  until  I  obtained  a  blacJc  soot^  deposit  filling 
op  the  interstioee.  I  then  proceedea  to  do  the  same 
with  a  simiUir  piece  of  wire  mesh,  and  burnished  it 
with  ^d  leaf  twice  over,  as  the  fizst  ooating  was 
too  thm.  Now  the  rate  of  consumption  of  hv^ofpm 
^gas  in  a  given  time  was  the  same  with  botn  wue- 
tnesh  plates,  used  as  the  negative  plate  of  the 
battery.  This  proves,  I  thiiDic,  that  though  the 
power  of  oocultation  is  diif enmt  for  both  the  metals, 
yet  it  does  not  affect  the  consumption  of  gas  in  the 
battery. 

I  use  the  above  tenn  **  negative "  advisedly  as 
veferrfaigtothedirection  of  current  in  connection ¥rire 
outside  the  battery ;  for  the  action  of  a  gas  battery, 
I  take  it.  is  somewhat  different  to  that  which  takes 
place  between  a  zinc  and  carbon  couple  in  dilute 
sulphuric  acid,  where  the  electricity  is  generated  by 
the  formation  of  zinc  sulphate,  and  where  the 
hydrogen  liberated  produces  an  opposing  electro- 
motive force. 

This  platinised  copper- wire  plate  is  by  way  of 
being aSimpi^emeSiton  the  p^us carW  &ioe 
it  weighs  one-fifth  and  occupies  one-fourtn  the 
space,  though  no  doubt  platinum  wire  gauze  140in. 
to  the  oz.,  covered  with  platinum  black,  would,  but 
for  the  eaqpense,  be  more  suitable. 

I  notice  Gilbert  B.  Luckhoff  advises  me  on  no 
account  to  procure  hydrogen  by  passing  steam  over 
red-hot  metal,  and  states  it  is  cheaper  to  use  the 
metal  in  the  battery  itself.  Quite  so ;  unless  the 
oxide  of  that  metal  is  available  in  the  battery,  or 
has  a  commercial  value.  But  still,  I  must  say  I 
consider,  even  if  this  is  not  so,  the  economy  is  very 
doubtful)  since,  in  the  first  case,  scrap  metal  can  lie 
used,  costing  an  eighth  of  the  price  of  plates 
required  in  a  battery ;  secondlv,  there  is  no  change 
ol  solution  in  the  battery  itself,  which  can  be  kept 
in  a  warm  place,  and  so  evaporate  the  water  maoe, 


'Open,  and  this  would  not  be  the  case  if  the  metal 
were  consumed  in  a  battery.  G.  Luckboff  advises 
me  also  to  read  my  textbooks,  for  which  I  am  mudi 
obliged.  If  he  wul  refer  to  p.  781,  Gonot,  he  will 
find  there  quoted :  **  On  connecting  the  electrodes, 
the  existence  of  a  current  is  indicated,  whose  direc- 
tion in  the  connecting  wire  is  from,  the  platinum  in 
oxygesi  to  that  in  hydrogen,  so  that  uie  latter  is 
negative  towards  the  former.*'  Again,  he  must  be 
aware  that  the  plate  coimected  to  the  +  pole  of  a 
battery  in  chaiging  an  accumulator  becomes  the  + 
plate  m  diidiarging. 

I,  however,  quite  agree  with  him  that  tiie  oxide 
of  lead  oeD  described  hy  me  does  resemble  an  accu- 
mulator somewhat,  as  all  gas  batteries  must  do : 
only,  instead  of  the  gas  being  occulted  in  the  metal 
itself,  it  is  supplied  by  pressure. 

If  GKIbert  B.  Luckhoff  compresses  his  manganese, 
be  will  find  the  resistance  become  vastly  lower.  It 
must,  however,  be  in  the  form  of  the  finest  dust, 
oommerdal  manganese  being  no  tise  whatever, 
ainoe  it  contains  silica  and  foreign  oxides.  I  hear 
that  a  form  of  carbon  has  just  been  brought  out 
which  resembles  ^Kmgy  platinum  in  idl  its  catalytic 
actions.  If  this  is  so,  the  gas  battery  will  be  a  suc- 
cess, for  it  is  cheap ;  and  an  upper  plate  exposed  to 
the  air  would  absorb  oxygen  with  only  a  little 
oitrof^  from  the  atmosphere,  thus  constitutzng  the 
positive  plate  of  the  battery,  hydrogen  being 
obtained  on  the  Dowson  system,  and  supplied  to  the 
under  plate.  I  should  feel  obliged  if  Gilbert  B. 
Luckhoff,  or  any  of  tiie  readers  of  the  "  E.M.," 
could  tell  me  where  it  is  to  be  obtained.  Also,  I 
should  like  to  know  if  there  is  any  work  published 
on  ffas  batteries,  for  thou^  I  possess  most  of  the 
moaam  works  on  electricity,  yet  one  and  all  pass 
them  by  without  much  comment,  and  I  am  some- 
what surprised,  since  I  believe  Grove*s  gas  battery 
will  eventually  hold  the  same  place  in  Uie  world^ 
history  as  the  FlantI  cell  does  with  regard  to  the 
modem  accumulator  in  the  present  day. 

I  did  not  intend  to  write  again  to  the  "  E.M.'*  on 
this  subject,  but  I  could  not  let  GKIbert  B.  Luck- 
hoff *s1ut  letterpass  by  without  a  protest. 

Leamington,  i'eb.  23.  A&Bd  Treeby. 


Db.  Huoo  Zolusb  (sent  out  by  the  Kdlniuhe 
Zeitunp)  has  been  doing  some  original  exploring 
work  m  G^erman  New  Guinea.  He  made  an  excur- 
sion for  a  considerable  distance  into  the  interior. 
In  November  last  he  ascended  the  Finisterxe  Moun- 
tains to  a  height  of  9,000ft.  Some  of  the  peaks  in 
this  and  the  Bismarck  Ranges  rise  to  a  height  of 
over  10,000ft. 

A  BtJOX  Greenland  whale,  90ft.  in  length,  after 
having  been  seen  in  various  parts  of  the  Cattegat, 
lately  went  ashore  in  the  Sound,  and  was  killed. 
Dunng  the  previous  twenty  years  a  whale  had  not 
been  seen  in  these  waters.  The  skeleton  is  to  be 
forwarded  to  the  Copenhagen  Museum. 

A  otTBZC  foot  of  aluminum  weighs  lC61b.,  while 
the  same  bulk  of  tin  will  weigh  44oib. 


REPLIES  TO  QUERIES. 

*«*  Ih  their  answertj  CorretpfrndenU  are  retpeet' 
fully  requeeted  to  mention,  in  each  inttanee,  the  title 
ana  number  of  the  query  atked, 

[67370.]— Chloride  of  SUyer  Battery.— The 
fused  ddoride  of  silver  refuses  to  dissolve  in  nitric 
add  because  it  is  not  soluble  in  that  menstruum ; 
you  must  first  reduce  it  to  the  metallic  state. 

Sx. 

[67524.]— BeaonuLt  Tabla.— A  resonant  table 
on  which  to  play  the  sither,  &c.,  would  surely  be  a 
curiosity.  Has  not  the  zither,  &c.  (espeoiaUy  the 
&C.),  enough  resonance  in  itself  ?  If  not,  turn  it  up. 
However,  the  '* table"  should  be  oonstmcted  of 
pine,  and  take  the  form  of  a  hollow  box  with  the 
**  soundholes  "  (sic)  anjrwhere  you  please. 

OBaAKOV. 

[67530.]— Optica.— Surely  every  textbook  of 
optics  explains  what  is  meant  by  a  parallel  beam  of 
hght.  £.  M. 

[67660.] — ^Heatlnff.— As  the  pipes  are  already 
fitted,  pass  hot  water  through  them.  B. 

[67652.]— Soft  Soldering.— You  spoke  at  first 
as  if  the  soldering  was  a  necessity,  but  you  could 
not  accomplish  it  to  your  satisfaction.  It  seems  to 
me  that  the  soldering  is  quite  unnecessary.  I  send 
the  following  idea  of  it,  if  it  is  of  any  use  to  you. 


The  small  hole  in  the  drawing  is  drilled  half-way 
between  the  flan^  and  the  tube ;  it  is  then  tapped,, 
and  a  screwed  wire  screwed  into  it.  The  flange  can 
neither  turn  round  nor  come  off ;  but  perhaps  your 
tube  is  not  thick  enough  to  admit  of  this  arranffe- 
ment.  E.  J. 

[67656.]— Cmtom  House.- If  such  a  book  is  in 
existence,  no  doubt  it  can  be  had  of  Effingham  Wil- 
son, Boyal  Exchange,  E.G. ;  but  really  a  "  book- 
seller "  ought  to  know.  X. 

167667.]— Wrongrbt-Iron  Work.— To  answer 
"F^*s"  question  would  involve  the  writing  of  a 
treatise  on  the  art  of  the  blacksmith.  QRie  hunmer 
and  anvfl  are  the  principal  toob  used.  M.  T. 

[67676.]— Watch  Dials.— The  figures  on  either 
metallic  or  enamel  dials  are  painted  with  fine  lamp- 
black worked  up  with  oil  of  lavender  (spike  laven- 
der, as  it  is  called),  and  applied  with  a  filne  brush. 
A  little  spirit  varxush  is  aaoed  to  bind  the  paint. 
Where  figures  are  raised  on  gold  or  silver  oials  it 
may  be  preferred  to  black  them  by  the  chemical 
process,  for  which  see  indices ;  but  the  chloride  of 
platinum  or  nitrate  of  silver  solution  will  do. 

D.  G. 

[67877.1— GIraphite  Battery  Platea.— Tour 
graphite  should  be  ground  rather  fine,  mixed  to  a 
stiff  paste  with  coarse  troade,  and  compreaMd  into 
iron  moulds.  Bake  at  a  red  heat,  and  you  will  ob- 
tain all  you  require.  J.  S.  MAXiuinB. 

r67578J— Planing  Kaohine.— Why  does  not 
"  w.  J.  G-."  look  up  his  ba(^  numbers  instead  of 
putting  oueries  so  yague  ?  What  is  it  he  wants  to 
known  aoout  planers  r  J.  M. 

[67650.1— Core  Box.— Many  thanks  to  '*  J.  H." 
and  '*L.  C.*'  for  answers.  -  I  inclose  particulars  of 
cylinder,  in  hopes  that  "J.  H."  or   some  other 


pre  AM  Ports 


7    X 


% 


reader  will  oblige  with  a  sketch  of  best  method  of 
making  cores.  As  will  be  seen,  qyUnders  are  of 
ordinary  loco.  type.  I  want  to  know  if  port  cores 
were  made  separate— whether  I  should  have  to 
make  a  box  for  main  qrlindrioal  core,  with  prints  in 
it  for  port  cores.  CosB  Box. 


[67679.]— OompoBition  Battery  CeUs.— If  the 
querist  would  get  some  pieces  of  ordinary  window 
glass,  and  bend  them  over  a  hot  iron  plats  to  the 
shape  of  a  letter  U  laid  sideways,  thus  p ,  snd  put 
the  open  side  against  the  porous  plate,  he  oould  use 
same  compositiott  as  at  present.  The  outer  caang 
would  do  made  of  ordixiary  sheet  tin,  sad  before 
pouring  in  the  tar  and  rosin  fill  the  pieces  of  glsa 
referrea  to  with  hot  sand ;  it  will  prevent  the  glaa 
cracking  from  the  sudden  application  of  heated 
fluid  mixture.  If  you  do  not  understuid,  wijte 
again ;  but  I  think  you  will  be  able  to  see  what  I 
mean  without  a  sketoi.  Ak  A.S.T  J!. 

[67730.]— I«ead  Pipe.— It  is  often  said  bjr  fltten 
that  tiie  lead  setting  rots  the  iron ;  but  I  think  any 
setting  does  the  same.  I  belieye  it  is  beeaiue  at 
the  line  of  contact  the  setting  forms  a  kind  of  cop, 
which  collects  and  holds  the  moisture  that  would 
otherwise  evaporate  or  run  off.  With  this  idea  in 
view,  about  three  years  ago  I  set  two  pieces  .of  itn. 
iron  m  stone,  one  with  IomL,  the  other  with  molten 
^lass,  and  left  them  exposed  for  about  fifteen  or 
sixteen  months.  On  taking  them  out  of  the  letting 
I  found  that  both  had  at  the  line  of  contact  nutad 
away.  F.  d'A. 

[67733.]— Siphon.— The  following  rough  aketdi 
will  show  an  arrangement  of  siphon  I  nuide  for  a 
friend  of  mine.  It  had  to  rise  about  18ft.,  the  laU 
22  and  had  to  travel  some  distance  horizontally.  I 
only  giye  the  shape  of  an  ordinary  siphon,  as  aba|« 
does  not  matter ;  at  A  is  a  common  gas  cock,  at  B  is 
another  screwed  into  a  tee-piece,  at  G  is  a  h^t 
flap-yalve;  the  box  I  made  of  sheet  copper;  as  a 
cone,  into  the  neck  I  soldered  a  l|in.  by  lia.  brsM 
diminisher,  this  to  screw  on  to  the  Im.  pme ;  into  the 
bottom  I  pat  a  2in.  by  l|in.  diminisher  tnis  forming 


the  seat  of  the  flap  of  valve,  made  of  a  piece  of  in- 
sertion rubber  the  same  as  used  for  cocki,  snd 
screwed  on  with  a  plate  the  same  as  a  pump  olsck: 
this  does  not  want  wei^ting  so  muoi  as apoiBp 
dack,  only  just  a  thin  piece  of  brass  to  stiffen  it. 
To  put  it  in  operation  ooc^  at  A  must  be  shut,  B 
open,  the  mpes  filled  up  with  water,  a  funnel  being 
used,  shut  B  and  open  A,  and  there  it  is  at  work. 
Of  course  the  flap  has  to  be  put  on  before  the 
diminisher  is  soldered  in  the  cone. 

F.  G.  FBurco. 

[67735.]  —  Sword  Froofb.— The  msric  which 
"  H.  A."  refers  to  is  stamped  on  gold,  and  denotei 
that  the  sword  has  been  thorouf^hJ^  tested,  and  has 
been  found  of  uniform  "spring  temper'*— w., 
that  it  has  not  set  from  its  orijginal  form  aftor 
having  been  bent  sideways  and  hit  edgeways  with 
very  considerable  force  over  a  block  of  lead.  Thoa 
are  the  two  principal  tests.  Private  swords  always 
bear  the  word  "  proyed,"  as  denoted,  but  Govem- 
ment  swords  do  not,  although  they  undergo  the 
same  severe  tests. 

Edinburgh.  Fab!iica»t  D*Aax». 

[67762.]— Pumao6.—I  am  much  obliged  to 
"  Cast  Iron  "  for  his  answer.    My  furnace  is  not 

1*^.^    'A.\.   jt 1 !.i _..- v..  :«.«»<.«  v^yBM  >  if  a  not 


always-^t  least,  over  thirty  year»-itood  all  right 
till  lately.  I  have  moved  my  ftai  further  baf*,  aj 
instead  of  having  a  pipe  4ft.  long  by  6>P' "f>^' J 
have  now  one  10ft.  by  6m.  inside :  wouW  that  matt 
any  difference?    Would  too  much  blast  do  itr  ai  1 

!:et  more  than  I  used  to  m  its  old  place.   Any 
urther  information  will  greatly  oblige. 


Uabch  1,  isae. 
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[67768.]  —'Oiln/tcaim  AmnmalBtor.— I  ra- 
osUj  b^  ui  oimortuiiitj  of  axuBtnJBg  tiro  of 
UuB :  both  ware  tGffatentlT  cotiiiBCtod-iiii.  In  ens 
•L-  — j_  _*  Ai i.j*^ J  — :^  refBTTcd  to  wen 


Ihiet'i  nsir  book  on  "  T^e  lU^tbooe,"  pp.  317 
!S9:  but  tho*e  do  not  ^por  to  b«  poknnd,  only 
oriiBMrj  ■iMtro-magnea,  beoKuu  it  Kales  aur- 
Buaat  eimant  ia  npt  gouv  tluou^  tham  from 
tame  Daaidl  oell*.  Tb«  engTBTJjiga  of  thii  mftTa- 
■Doit  are  the  maa  aa  thoae  uaed  in  tha  ISU  adition 
of  Pnece  and  SiTewrighfa  "  Telegraph;  "  (whars. 
I  think,  the  polwuad  indicator  ia  mantaonad)  ;  but 


[6TTS3.]— Thotocnphio.  —  A    Ooireotloa.— 
I  moat  tkaok  "B.  Sc."   and   H.  Doll^  Smith 
h  tot  thairkind  and  oouKaoua  attaaUon  to 


n J  qnary.    I  have  qi 


la  I  abonld  make 


would  it  betoo  mnoh  to  aik  Ur.  H.  DoUil^ 
Maa  of  hia 


Smilh  to   give  tu  b  little  fuller  deaoiiptloQ 
lanteni,  aa  I  am  aure  it  would  proTs  aoceptable 
'  a  for  photography  F    it 


Ibnj 


oin.  oondeoMiTa,  and  have  a  4-wuk  lamp  aub- 
tfitiilcd  for  the  lamp  aupplied,  in  order  to  set  a 
better  tight;  alao  I  tlunk  I  ahatl  diapenae  with  the 
objediTe  anp^ed  and  lubatitute  the  £  by  4  Eiuy- 
Mopc  for  it.  Would  thii  do,  or  woold  it  be  iiiinnwiij 
to  get  a  good  portrait  leiu  ?  I  euppoae  a  imall  error 
hu  crut  inlo  Ur.  Smith's  letter  (probablv  a 
pitQtei'g),  aa  it  talki  about  "  oandenneT  (^in.)  for 
Wt-plata  lantern.  Aljo,  Ur.  Smith  adnaai  ma  (o 
jet  a  )  plate  W.A.B.  leiu :  I  don't  quite  under- 
•Uad,  u  I  ahoold  have  thought  yon  would  Iom  the 
W^  effect  by  unng  a  t~p>'^  leni  in  a  ji-pUte 
camefa,  ainee  the  |-plat>e  leni  will  have  a  longer 
focui  than  the  i-plate.  The  reason  I  asked  about 
LHsk'i  sky  ahntten  ii  that  it  is  adrertised  to  give 
the  loie-gitiand  about  three  timea  the  eipoanre  of 
the  sky,  and  I  thought  that  for  taking  trains  In 
taotion  so  ordinary  dn>p  shuttar  miaht  £e  wauled, 
in  order  to  give  an  equal  eiposur*  afl  orer  the  plate, 
Lutly,  owing,  I  suppose,  to  my  indistiDot  and 
huined  watiug,  my  name  in  t^a  query  waa  jirinted 


[BTiM.]— Briokmaijni,  —  Ton  ahoold  sara 
lUy  SO  par  oemt.  of  fuel  in  a  D.D.  kiln  orer  a 
-  inrii  di»a^^  baodes  getting  a  more  regular 
I  ul  orer  the  kiln,  thongh  yours  is  an  awkward 
ihape.  The  mouths  or  flre-holas  should  not  extend 
mine  than  13in,  insida  face  of  1dln  ;  one  iBngtb  of 
lain  ahoold  be  enough.  As  a  down-draught  neats 
quickti  than  a  through  one,  you  must  be  veiy  care- 
M  in  not  having  too  madi  An  at  the  first  start,  or 
lheteicka,«:c..  wiUrift.  A  litUa  more  file  should 
uEpTOTe  the  colour.    Salt  would  torn  tluan  bine. 

[fiT78£.]— BrlokmaUng,— I  am  a  burner  of 
Die  kind  of  WBje  "  B.  B."  mentions.  I  don't 
mdentaod  the  claaa  of  kilns  jou  have ;  bnt  the 
class  that  I  am  uaed  to  are  all  dotrn- draught.  Out 
at  a  kiln  of  I$,DOO  (beat  preaaed  brioka)  they  are 
all  Bnjtoim  in  colour  except  a  few  that  are  hghter 
in  the  centre  of  bottom.  The  kind  of  clay  muea  a 
difference  in  oolour ;  red  day  is  what  we  use.  Of 
wune  you  will  know  that  the  hotter  or  more  heat 
QieT  are  anbject  to,  the  more  dark  red  they  will 
bcimB.  Pot  in  your  stuff  dry,  and  Are  very  light 
for  die  first  twelve  honra  with  all  tbe  top  openinga 
DaEomed  (to  let  steam  ofF),  and  when  all  the  Same 
k  off  your  Laet  fire  diat  -nur  dampers ;  then  after 
twelve  boura,  if  bricks  flongn  if  pipes  or  tiles), 
draw  yonr  dampen  a  little,  in  the  case  of  pipes 
ibore  6in.  in  dia.,  the  longer  they  stand  before 
dfawtng  tbo  danpen  the  better ;  it's  always  in 
eooling  that  the  ware  will  crack.  Seep  your  flre- 
doeis— it's  all  by  the  door  that  I  r^ulate  the  be«t ; 
an  kiln  that  has  a  furnace  should  ha  without  thmn. 
I  may  odd  that  I  bum  the  abova  kilns  with  about 
half  a  ton  (beat  droaaontl)  par  1,000.        Fmbbb. 

r  6^39.]— Poller  B&tterr.—Yoo  cui  naa  anv 
ardinary  atngle-floid  cell,  bichromataaDlntion.  jL 
p»d  Bolntioa  oonslsls  of — Bichromate  of  potash 
lib.,  water  i  pinta,  anlphoric  add  2oc. 

F.  W.  ICiaox. 

(67792.]— Pantosmph.— Too  do  not  ay  how  it 
B  uranged,  thoorii  they  are  generally  two  to  one — 
thit  is,  TOUT  templates  are  dooble  the  size.  Hare  a 
hmd  sntfa  >  fixed  centre  in  it,  in  the  Aape  of  a 
laeos  of  iron  or  steel  wire.  This  is  to  put  tnunmel's 
fDint  or  Domiwse'a  in.  Take  a  piece  of  sheet  imn 
sod  maliB  a  couple  of  holea  in  it  for  two  screws ; 
piste  this  iron  upon  your  board,  that  the  mdins  of 
the  wbeel-pitdi  lina  may  cut  it  in  half.  Now  strike 
ifee  diaoeter  of  wheel  and  the.  bottom ;  uow  pitch 
^ist  you  want,  drill  and  cnt  template  oat,  and 
^'l  foreet  it  is  the  outode  yon  want — Le.,  the 
ipsa,  not  the  toolh.  Keep  this  temphite,  and  make 
ncnld  from  it  tA  work  frron  the  mark,  and  keep  the 
otlw  tor  ref  cnaoe ;  not  forgetting  that  the  noioa. 


,....   _       OolL— "  Viotor "    oould 

regulate  hia  battery  cumait  by  r"-""g  it  thiVDgh  a 
watm  regulator,  lite  following  ak^i^  may  pei^ 
h^ia  be  able  to  assist  him ;  but  it  would  be,  of 
oonna,   nodi   better   if  he   anployed  a  weaker 


i^ATEJ^   neqv 


roula  b« 


la  strong  e 
gulale  Els 


one.    Also,  "Tiotor" 


plug    dc 
Finish  o1 


{67B0B.]— Wktoh  Bepaliw.  —  For  lb*  Ooare 
watch  lepaira  you  raqnirs  two  pnndhea  and  one 
rivetinK  stake.  No.  1  punob  ia  for  knocking  out 
plug :  No.  2  punch  is  for  resting  cylinder  when 
pnttiug  new  pluR  into  blinder,  lie  riveting  stake 
IS  for  reelJQg  oyhoder  upon  wbso  driving  out  old 
plug.  Uake  a  new  plug  of  tempered  M«el  (blue 
oolour)  a  little  taper,  and  fitting  neariy  up  to  the 
right  plaoe.  Place  No.  2  punch  iu  tbe  vioe,  insert 
cylinder,  and  drive  new  plug  up  until  it  meets  tiie 
face  of  the  puntft.  Take  off  tho  tad-OotiM,  screw 
cock  to  plate,  measure  fnim  oulaide  of  each  jewel- 
hole,  and  make  the  height  from  end  of  bottom 
pivot  to  end  of  top  pivot  a  small  trifle  more  than 
.  Tleu  centre  your  plug  perfectly 
I  wai  venil  over  cylindar,  then  turn 
unta  it  oaariy  flta  the  Jewel  hole. 
the  polishing  rannar  widi  a  piece  of 
- _  .  _.  tone  dust  (mlzad  with  oS),  and  after- 
wards with  oroous  and  oil,  or  else  you  may  finish  the 
pivot  with  a  conical  pivot  file  and  burniaher  in  a 


//ix.  n/nen 


leTTIH^    »TA<\.« 


Jaoot  pivoting  turns.  The  verge  can  have  a  new 
top  pivot  inawted  by  drilling  into  the  collet  of  the 
verge  with  a  hollow  drill,  which  drills  around  the 
■tump  of  old  pivot.  After  drilling  down  a  safe  dis- 
tance, break  off  the  steal  stump  and  insert  a  piece 
of  brass  wire  into  hole.  Than  centre  the  bmas 
plug,  and  drill  up  a  uics  safe  distfluce.  Insert  a 
piece  of  blue  tempered  steel,  and  finish  same  as  the 
cylinder  pivots.  To  replace  a  Jewel  hole  :  Firstly, 
push  out  the  old  bote  ;  rise  the  setting  nicely  with  a 
nioe  polished  pointed  steel  rod ;  chooae  new  hole, 
whid  must  fit  the  setting  nicely,  then,  with 
another  rounded  — "-•--J  -■--'  — '  — >-  "-_ 
setting 


steal    rod    rub    the 


tbe    chamfered   end    of  hole 
be    on    the   inade.       I    canno' 

proceed  with  the  eaa^iameDt,  ai  ^ 

Daaoribe  mora  full] 


C. 


vogue 
likdvl  o 

wiU  have „ 

job.    Study  well  what  yon 
--" "^  anything. 


U   VDU   h< 
irdesdjpt 


exeniae  great  patisDoe  in  doing 
""  -•■-' Hte^ddi^ng  V — 


[67817.1— SiwKiIoaTed  Olua  Speonli 
Perhaps  ''Eenal,"  who  replies  on  p.  526  t.  . 
query  oB  well  aa  myself,  is  not  awnte  that  rouge 
will  remove  some  sta^  not  readily  removable  by 
ordinary  maana.  I  would  have  mentioned  this  in 
my  previous  reply,  hut  that  It  is  an  extremely 
dangerous  thing  for  an  amateur  to  uae  upon  a  valu- 
able glasa  apeoulum.  Poasibly  one  hour's  woA 
would  be  sufflcasnt ;  bat  if  not  done  with  Judgment 
it  might  interfere  very  •HiousiT'  with  As  peifaatiDn 
of  the  nrface.  J.  C.  ' 


«ssi- 


■Beolproaaitinc  KoUan.~Pln  &nd 


'or the  TO>  to ..  _    .. 

rod  to  slide.  This  ia  oonnected  to  the  back  end  of 
■lidas,  and  applicable  in  tbe  shape  of  driving  a 
ahaper  on  lathe  off  lathe  face-plate. 

JaoK  Of  AlIi  Tninss. 
■  fTaatliill     Tf  you  make  your 


in  method  whenti] 

[S7822.)— HotiTe  Power.- Ton  cannot  do  better 
than  try  a  smidl  hot-air  motor.  Tbeaa  are  mode 
vaiiona  aliea ;  or  gas-engines  if  a  little  noise  la  no 
abjeetutk.  T.  M.  Bux. 

[67323.7- TnmlDK  OraJik  with  ZierBr.- In 
reply  to  '*J.  H^"  and  "Jock  of  All  Trades  "  my 
Itver  handle  is  fixed  IBin.  above.the  crank  axle,  and 
ranaiug  the  same  way,  and  worked  br  a  oonneoUxg 
rod,  and  works  well,  but  it  looks  unrfgfaUy :  I 
would  thank  either  gentleman  for  a  sketch,  as  I  do 
not  exactly  understand  what  "  J.  H."  means  t?  a 
slotttd  plate.  I  am  a  poor  draughtsman,  and 
-  describe  it  ir  -    "-"^    "  ' '-'  ■*-  ~ 


a  sketch,  or  I  would  do  eo. 


[67823.]— Turning  Orftnk,— If  the  difSoul^ 
lies  in  the  crank  sticking  at  the  dead  point,  it  may 
be  got  over  by  tho  use  of  a  spring,  oompwaasd  (or 
extended)  when  the  crank  is  nearly  at  ri^t  anglea 
to  the  oouneding-iod,  and  giving  ba<^  iti  enngy 
when  the  crank  ia  near  the  daeid  poinla.  lliis  X 
have  done  in  a  model  by  having  a  aaoond  connect- 
ing-rod from  crank-pin  to  tho  middle  of  a  strip  of 
elastic  fixed  either  ISS"  or  46°  round  from  lino  of 
piston-rod,  according  to  the  way  the  crank  required 
to  be  turned.  Of  course,  man;  other  sortsofqiring 
may  be  uaed,  such  oa  an  air  cylinder,  baUi  oompita- 
sing  and  dilating  the  air  when  its  piston  is  moved ; 
or,  mdeed,  any  apporatoa  that  givea  a  spring  action 
at  both  sides  and  a  neutral  point  half-wn^^^ 

[67828.]— Hwrtin*  n  Boom.— Uay  be  done  hi 
a  simpler  manner  and  much  mine  eoonomioollj 
than  ul  the  way  proposed,  as  the  eaa-hested  pipe 
woi^d  not  give  a  aulfieient  sarfaoe  to  utilise  one- 
htdf  the  Iwat  from  tbe  gas-fiame,  and  also  being 
oubdde  the  room  one-half  the  heat  used  would  be 
then  wasted  to  no  purpoee.  The  stove  should  be 
inside  the  room  so  us  to  otitiun  all  the  heat  poaoble, 
made  with  a  fine  so  as  to  give  neither  fume  nor 
small,  and  be  multl-tobut&r,  with  the  air  passing 
through  it  amongst  the  tnbea  and  issuing  in  a 
current  of  warm  dry  air  at  the  top,  no  eitimotor  or 
propeller  being  required.  I  can  only  tay  tbat  I 
make  a  cheap  and  simple  gas-stove  for  the  porpoee, 
and  give  my  address  in  the  Addresa  Column. 

Akotbbb  Soom 

[678t>.  ]  — Maahmntoal  Dnwiar.— Allow  ma  to 

supplement  the  remarks  of  your  coirospondents  on 

this  subject  by  recommending  all  young  dron^to- 

I,  after  thay  have  mastered  the  use  of  drawing 

to  devote  .some  attention  to  the  study 

J. of  deaoriptivB  geometry.     It  Tireeenft 

but  Uttle  difficulty  to  any  lad  fairly  veised  in  tho 
siiupler  parts  of  geometry  (as  taught  in  sohools), 
and  will  be  found  of  almost  everyday  use  in  the 
drawing  office.  As  instnncee  of  ite  nse  I  may  men- 
tion the  following: — 1.  The  eorreot  reprflBentatlon 
of  a  screw,  the  axis  of  whidi  is  indined  to  the  plarae 
of  projection— i.e.,  to  the  plane  of  the  paper.  2. 
The  actmrate  cons&uction  of  the  curve  of  inter- 
sectuin  of  two  Urge  cylinders.  3.  All  eases  in 
which,  as  in  isomeOio  projections  and  penpedjva 
views  of  a  machine,  the  hcnisontal  plane  ia  neither 
parallel  nor  perpendicular  to  the  plane  of  projec- 
tiou.  Such  drawings,  combining  as  tbey  do  in  one 
fignn  both  plan  ^d  elevation,  and  generally  alao 
end  view,  ore  constant^  reqnired  nr  wons  on 
mMhinKT,  &0.    Long  ago,  whm  I  was  a  stadent. 
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Ihd  l)e«t  tttctbook  on  deteripliire  geometrT  wm  that 
\ty  Piof .  Hall.  Of  mom  modon  worn,  I  am 
ooqaunted  with  but' one— ''PimotiGal  SoUd  and 
DeacriptiTe  Qeomeitrj."  hy  Edgar  and  Pritchard, 
pabUaned  hy  Macmillan.  Thia  appeaia  to  me  an 
excellent  -treatxae. 
Oharing.  J.  B.  C. 

[67851.]— liOTttr  Watoh.— Yea.  Thoumnda  of 
the  cheap  "pngHeh  watchea  have  fuieea.  A  cheap 
Kngiiiih  watia  ia  very  often  a  noabr  one.  The 
going-baRel  watch  does  away  with  the  fuaee,  and 
alao  with  the  chain,  hecaoae  the  main  wheel  ia 
attached  to  the  barrel  or  the  tj^anng  box.  I  ver^ 
often  find  that  the  going-barrel:  la  themeana,  when 
the  mainapxing  breoka,  of  brealdng  centre  and  third 
wheel  pi^ota.  So  I  adyiee  you  to  Tmy  a  watdi  with 
a  fuaee,  aaraming  you  will  sort  a  lubatantial  sum 
for  one.  wxlbh  Hoxolooibt. 

[67852.]— Sbottite.—HaTe  you  tried  fl»a-blackf 

Jack  of  Aix  Tiudbb. 

[67853.]— IQaotrioal  "Tlotoria"  Z>ynaino 
and  Aootunolators.- The  armature  oonnectiona, 
Whether  of  a  four-pole  or  an  eight-pole  '*  Vic- 
toria,*' are  almoat  predaely  limilar  to  thotfe  of  the 
Grunme  or  Padnotti  armature ;  in  other  worda,  the 
wire  which  tenmnatea  one  lectian  of  the  armature 
ia  Joined  to  the  mme  commutator  bar  from  which 
Ihe  wire  atorting  the  next  lection  takea  ita  riae.  In 
order  to  do  away  with  your  bruahea,  in  a  four-pole 
modimey  Mr.  Mordey  baa  adopted  the  devicea : — 
1.  Of  connecting  toget|ier  those  segpmenta  of  the 
armature  ooUs  which  occupy  similar  poiitiona  with 
respect  to  the  poles.  2.  By  connecting  together 
metallically  those  bars  of  the  collector  which  are  at 
the  same  potential.  You  will  find  detailed  description 
and  cut  flIuatratiTe  of  this  matter  under  the  heading 
Of  "Bdiuekeit  Hordey  Dynamo,"  in  Silyanus 
Tliompaon's  admirable  work  "  Dynomo-Eleetrio 
Kochmery."  If  you  cannot  refor  to  thia,  and  will 
write  agam.  I  will,  with  the  Editor's  kindpennission, 
TCproduoe  tne  article  and  cuta.    With  reference  to 

S»ttr  queoj  of  getting  a  potential  of  2  yolta  between 
e  poaitiye  ^tea  of  an  accumulator  when  the 
negatiyea  haye  been  remoyed,  it  is  simply  because 
one  or  more  of  the  positive  leaden  platea  do  actually 
become  negative  with  respect  to  the  others,  the 
negatiyity  or  positiyity  ^oxdon  these  new  words) 
depending  enoiely  on  the  direction  in  which  the 
charging  current  is  sent  through  the  series  of  plates. 

S.  BOTTOIOB. 

[67854.]— FUtmAion.-!  should  moke  a  bay  or 
tank  of  Biath  bricks  in  a  box  perforated  witti  holes 
or  built  of  latha.    Tbe  interior  of  thia  I  would  line 

Sr  folding  a  dieet  or  two  of  filtering  paper  and 
otting-MMr,  and  I  would  pour  the  material  into 
that,  ana  let  stand  until  ready  for  what  I  wont,  and 
coyer  oyer  to  keep  out  duat,  and  I  think  I  should 
find  all  right.  Jack,  of  All  Tkadxs. 

[67855.]— Z>yiuuno.— Put  5oz.  No.  20  on  the 
armature,  and  ilb.  No.  22  on  the  fielda.  Connect 
up  aa  a  Aunt  machine.  S.  Bottons. 

rl58.]— PenoU  for  Barograph.— If  <*In- 
*'  uses  a  pencil  to  mark  the  curve  on  his 
Sarogn^h,  there  ought  to  be  a  spring  to  keep  the 
pencu  Inward  to  the  paper  scale.  He  could  easily 
make  such  an  arrangement  by  meana  of  a  spiral 
spring  of  thiUj  hard  wire,  ab  as  to  embrace  the 
pdneu ;  otherwise  the  point  of  the  pencil  will  yerr 
aeon  wear  oif,  and  tiiwefore  ceaae  to  record.  A 
friend  of  mine  has  a  barograph,  and  I  observe  that 
at  the  end  of  the  recording  arm  there  is  a  little  cup 
containing  aniline  ink ;  there  ia  a  small  hole  in  the 
Bde  of  the  oup,  throu^  which  a  little  ink  passes, 
and  leaves  its  record  on  the  ohart.  Itanswerswdl. 
Hd  has  hod  it  in  use  for  years.  Ecwal. 


[67859.]— Spring  Kotor.— In 
wfidi  I  exhibited  in  1871.  to  drive 
sprfaig  4in.  wide.  ^in.  thick,  and 
ooiSng  waa  emplov^.  Thia  gave 
of  a  man-power  for  half  an  nour, 
may  deduce  that  a  spring  to  give 
10  houra  would  need  be  ^enty 
above. 


the  melo-piano 
the  mechanism  a 
18ft.  long  before 
about  one-tenth 
.  From  thia  you 
1  man  power  for 

B  the  sue  of  the 

S.  BoiTOJUJI. 


[67859.] -4lprinff  Kotor.— You  can  get  full 
descriptions  of  the  Leveaux  flpring  motors  at  the 
Patent  Office.  If  you  want  to  store  power  equal  to 
one  man  for  ten  hours  without  winomg,  it  must  be 
a  yery  heavy  apporatua.  Tile  Britanma  Co.,  Col- 
chester, can  give  you  some  information.  They 
bought  the  models,  one  of  which  waa  two-horse. 

T.  M.  Bbab. 

[67859.]  —  Spring  Motor.  —  Prof .  Osborne 
B^nolda,  in  his  **  Cantor  Lecturea"  of  1883,  in- 
lonned  na  that  it  takes  fifty  tons  of  steel  springs  to 
store  1H.P.  for  one  hour ;  then,  if  we  take  a  man- 
power at  only  ^th  of  1H.P.,  for  ten  hours  you 
require  fifty  tons  of  steel  springe,  or,  Binoe  india- 
rubber  will  store  from  eieht  to  tea  times  as  much  as 
ateel,  fiye  or  six  tons  of  rubber  would  meet  your 
cosAi  What  percentage  of  the  work  put  into  any 
oorapa«i  form  of  accumulator  of  these  weights  coula 
I  inquire,  be  expected,  J .  A.  A. 

[67860.]— 1faiawinTltng.r— Iron  that  scales  ia  not 
much  good  for  enomelUng.    Waah  It  i&  dUntad 


ooid,   then  tluoagh    clear  water;   dry 
quickly  vdth  heat. 

[67861.J— How  to  Bottmata 
oymnie  Aold. — ^Add  to  solution  a  very  slight  excess 
of  cauatio  soda,  and  then  solution  of  carbonic  acid ; 
titrate  with  iodine.  Two  eq.  or  253*7  parte  of 
iodine  corre^ond  to  1  eq.  or  65*17  of  potasnum 
cyanide.  Tbia  principle  affords  the  basis  of  an  exact 
method  for  determining  the  yalue  of  potassium 
cyanide,  or  solutions  of  pruanc  add. 

F.  Kkott,  Analytical  Chemist. 

Woolwich  Arsenal. 

[67863.]-rOraak  Bhafta.— This  querist  must 
have  a  former  to  bend  the  bar  on.  When  collars 
are  welded  on,  twist  them  where  you  want  them 
for  centring.  Have  two  cast-iron  plates  with  a  boss 
on,  and  fix  on  each  end  with  a  set-screw.  Centre 
the  sbaftj  then  strike  a  drole  round  your  plato  from 
that.  Divide  this  out  for  throws,  and  line  off  and 
drill  centres,  or  holes  for  the  centre. 

Jack  of  All  Tbadbb. 

[67864.]— 8or«w-down  Tape.— Does  not  this 
querist  suggest  the  cure  P  If  the  part  is  worn  out, 
renew  it.  or  have  it  renewed  for,  say,  8d.  each  tap. 

Bristol.  T.  C. 

[67866.]  —  Baaiotanoes.  —  The  resistanoe  of 
No.  12  iron  wire  is  simply  0*18  ohm  to  the  pound. 
Hence,  to  get  10  amperes  from  a  '45-yolt  pressure 
means  that  there  must  be  a  resistanoe  of  4*5  ohms ; 
so  that  you  will  need  251b.  approximately  of  No.  12 
iron  wire  to  balance  the  rasiatanca  of  your  10-amp2re 
lamp,  and  about  191b.  to  balance  the  15-amp&re 
lamp.  8.  BoTXom. 

[67867.1— Battary.— Porous  cells  about  6in.  by 
2in.  win  GO  yery  wdl.  Tliere  must  be  no  holes  in 
these ;  the  matierial  itself  is  porous.  Put  a  plato  of 
carbon  in  the  porous  cell,  pock  it  to  within  an  indi 
of  top  with  pieces  of  broken  graphito ;  fill  up  the 
cell  with  chloride  of  lime,  and  cover  with  water. 
In  the  outer  containing  cell  (not  porous),  place  the 
zinc,  and  fill  with  strong  brine.  This  battery  is  of 
little  or  no  use  for  motor  driving ;  its  internal  re- 
SLstanoe  is  too  hish.  To  driye  a  motor  for  six  hours 
a  day,  you  wiu  need  three  or  four  Fuller  oeUs, 
about  quart  size — ^No.  22  will  do.      S.  Bottonb. 

[67869.]— Btael  Bioyola  Hub.— Harden  your 
drul  either  in  some  hard  tallow  or  soap,  or  drive  it 
into  a  piece  of  lead.  For  driUtng,  use  turps  and 
camphor.  Jaol  or  All  TRuaa. 

[67869.]— "Bover"  Steel  Bloyole  Huba  are 
not  hardened.  You  ought  to  be  able  to  drill  out 
the  broken  spoke  without  any  softening.  If  you 
have  brokm  your  drill  in,  you  might  soften  it  with 
Fletcher's  blowpipe,  or  take  the  wheel  to  meces 
and  soften  in  a  nre,  and  remake.  Ex. 

r67871.J— Kotor.— I  should  not  think  that  the 
defect  is  m  the  batteries  (if  they  are  in  good  condi- 
tion and  freshly  charged),  but  ra^er  in  the  motor. 
In  all  probabihty  there  is  electrical  leakage  between 
the  wire  and  the  iron  cores,  or  between  the  two 
halves  of  the  commutator.  It  is  also  possible  that 
the  said  slits  are  not  in  the  right  position;  they 
should  be  in  a  line  vrith  the  yoke.  I'erhaps,  also, 
your  qirinffs  are  too  strong;  they  should  bear 
lightly  on  the  commutator.  8.  Botioke. 

[67873.]- I>yaiiiff  and  Vamiahinff  Leather. 
— ^You  must  wet  your  article  all  over  first  with 
water,  or  some  weak  linseed  mucilage,  and  when 
the  surface  is  fit  to  receive  your  dye,  go  over  it. 
This  vrill  be  when  the  surface  has  aMorbed  the 
other.  But  if  you  want  to  varnish  it  often,  you 
must  use  the  mucilage  pretty  strong,  or  the  glair  of 
egg.  JAXJK  OF  All  Toadjbb. 

[67874].— Traoinff  Slnid.- Equal  parte  of  good 
white  gum  arabic  and  dear  honey,  with  about  six 
parts  dean  boiled  water. '  I  have  had  some  pre- 
pared for  yeara,  and  it  ia  good  yet.  Thin  aa  you 
want  it.  Or  you  may  use  glycerine ;  but  not  so 
good.  Jack  of  All  Tbases. 

r67874.1— Txmoinff  Xluid.— For  tracing  in 
Indian  ink  I  never  use  ox-goll,  but  simply  tack  the 
piece  of  tracing  doth  on  a  drawing*boara  previoua 
to  using,  and  rub  it  over  with  pounce  or  Fnnch 
chalk.  Make  a  rubber  of  a  piece  of  blotting-paper 
folded  up  to  a  small  pad,  and  keep  Uie  pounce  or 
chalk  in  a  small  tin  tike  a  pepper-1x>x,  so  that  you 
can  dust  it  over  the  tiadng  Jotfa,  and  rub  it  well 
all  oyer  surface,  then  dust  it  off  vrith  a  handkar- 
diief.  You  wul  find  this  the  best  plan.  Ox-gall 
makes  the  ink  thick,  and  conseouently  it  does  not 
work  so  well  in  a  drawing-pen.  Being  in  an  archi- 
tect's office,  I  have  many  tracings  to  do,  and  I 
never  use  ox-gall  except  for  cobvriug. 

Inkpot. 


[67876.]— a^6am.—Aa  10  per  cent  is  supposed 
not  to  be  evaporated,  we  have  lOIb.  niaed  (920"  100) 
e  220*,  or  i  total  of  2,200^.  The  x«maining  901b. 
contain 90  (1,082  -f  90  y  0805  -  100)  added  heat 
ns  90  X  1079*6  m  97,164.  Adding  the  220*  above, 
we  have  a  total  of  97,384  aa  heat  absorbed.  The 
same  amount  of  heat  would  ■  evmorato  97.384 
-T  966-5  •  lOOftb.  of  water  at  ^T. 

BriatoL  T.  0. 


[67877.]— Ghraphlta  PlatM.— Omphito  plates 
(kaawB  aa  '^eomprsesed")  ore  made  bf  mixiag 
graphite  powder  with  syrup  or  trsode,  subjecting 
me  PMhr  maas  to  great  prsssure,  and  then  baking 
at  a  nign  temperature  in  metal  mould,  to  drive  oi 
all  the  other  oonatituents  of  -tiie  inmi  (hydrogen 
and  o^rgen)  except  the  earbon.  Tne  plates  are 
again  ouipped  in  oeaole,  and  again  baked,  until 
suffident  oesMity  ia  obtained,  ^mth  giaphite  plates 
so  cheap,  it  certainly  would  not  pay  you  to  msko 
yourovm.  8.  BonoKB. 

[67877.]— C^pliita  Battery  Platea.— I  have 
never  tried  gra^te.for  this  purpose,  bat  hate 
often  made  plates  and  rods  from  powdered  gas 
carbon  by  mixing  it  With  syxiip  or  treacle,  ramming 
into  a  metal  momd,  such  as  a  nn  match-box,  wiring 
down  asUl  heating  to  redness  in  a  pot  filled  wi^ 
sand.  Hie  carbonisation  of  the  su^  causes  it  to 
expand  very  much,  and  if  ita  ead^nom  the  mould 
be  ptevantod,  it  produces  a  hard,  denae  cake,  whidi 
ia  aa  exeeOenft  eonduotor,  but  soft  enough  to  be  cot 
into  any  shape.  If  the  carbon  be  yery  dense,  it  will 
be  iD^roved  by  an  admixture  with  vrood  charoosl; 
but  ike  peiisilit  kind  is  irhat  I  generally  use,  as 
it  ia  mora  easQy  eruahed.  SiL 

[67878.1— Olue.-Yes ;  it  gets  brittle  and  flitt. 
It  will  not  hold.  Jack  or  Alt.  Tkadb. 

[67878.1 — Ghlua. — Any  cabinetmaker  will  tell  joa 
that  the  neaher  glue  ia,  the  better  it  is.  No  doubt 
it  deteriorates  by  being  repeatedly  re-heatad. 

ECHAL. 

[67878.] — Ghlne.— When  glue  and  gelatine  are  re- 
peatedly medted.  they  become  converted  into 
metageiatine,  ana  this  does  not  set  like  glue.  The 
same  change  can  be  more  rapidly  brought  about 
by  boiling  with  dilute  nitric  acid.       S.  Bottovx. 

[67878.] — Qlua. — ^Yea;  I  have  f ound it  so  inmy 
own  experience.  I  use  glue  for  mounting  photo 
prints,  and  after  uain^  for  three  or  four  tames,  when 
it  is  again  melted  it  will  not  stick  at  all,  and  has  to 
be  thrown  away.  I  have  never  hod  a  reason  givoi 
for  this.  .  J.  S.  ]fA2n>AS£. 

r67881.]— SlaBting  Wkeal  Teeth. —It  does 
not  take  off  the  pressure  aa  stated,  but  mokes  the 
gear  run  smoother. 

~        "  T.  C. 


[67885.]— Dynamo  Armature.— To  M&.  Boi- 
Tomt.— Speaking  of  the  punchinga  I  employ,  I  may 
state  that  25  go  to  the  inch ;  hence  a  4in.  armature 
will  take  exactly  100.  S.  Bottovb. 

[67886.]— Foroe  Pump.— It  will  be  best  to  cany 
your  pipe  oyer  the  top  of  datem,  and  much  easier 
for  the  pump.  £x. 

[67886.]— Poroe  Pomp  Siipply.— PracticaJly, 
no  difference ;  but,  theoretically,  it  will  take  mora 
power  to  carry  water  over  top  ox  tank. 

Bristol.  T.  C. 

[67887.]  —  Aooumulator.  —  It  wiU  light  the 
lamp  for  two  hours.  It  will  t«Jce  three  houn  to 
charge  irith  jour  dynamo.  It  will  be  f ullycbaiged 
when  the  acid  begins  to  bubble  freely.  The  lanm 
will  become  dimmer  when  it  ia  nearly  dischaigea. 
Connect  the  cells  in  series.  S.  Bonoax. 

[67888.1— Worm  Sknd  Wlieela.  —  Ton  diould 
procure  the  artidea  written  bf  our  friend  **  J.  H.'* 
last  year,  where  thia  is  fully  aescribed. 

BriatoL  T.  C. 

[67888.]— Worm  and  Wheela.— In  the  aitidei 
on  "Clearing,"  puUished  in  the  lost  and  two 
previous  yolumes  of  the  Enoush  Megeaicic,  you 
will  find  the  subject  matter  of  your  queries  fully 
explained  and  illustrated.  J«  H. 

[67889.]— Powdar-Honse.— The  two  wires  lead- 
ing to  ^e  powder  cup  riiould  not  touch  any  msfeal 
— ^i.e.,  diould  be  inmilated  from  each  other.  If 
the  oup  is  of  metal,  one  vrire  may  touch  the 
cup,  and  the  other  toudi  the  powder  in 
the  cup,  but  not  the  cup  itself.  If  the 
cc^  is  of  any  non-conducting  material,  then  both 
vnres  must  be  brought  into  the  powder,  but  moA 
not  touch  each  other.  The  distance  between  the 
wire  and  cup,  or  wire  and  vrire,  in  the  lattsr  case, 
must  be  somewhat  less  than  the  distance  the  die- 


ehoroB  or  Mak  can  paas  oyer.  Unless  your  Wims- 
htirst  machme  is  a  very  jpowerful  one,  fitted  vrm 
large  Levden  lara,  you  vriu  not  be  able  to  exolode 
the  powaer ;  m  any  case,  to  produce  sufficient  neat, 
you  must  introduce  some  resistanoe  in  the  circuit 
it  is  uaoal  to  put  a  few  inohea  of  wetted  string  for 
thia  purpose  between  the  Leyden  jar  and  one  of 
the  wires.  You  vrill  have  no  difficulty  if  you  tue, 
say.  6in.  of  wot  string  to  the  lower  wire,  roit  the 
bottom  of  your  charged  Leyden  jar  on  the  s^isg, 
and  then  bring  the  dischargiiig-rod  from  tha  top 
wire  to  the  knob  of  the  L^den  jar.  Thelooee 
pieces  are  blown  out  by  the  disuiarge  of  the  powder* 

S.  BOTTOXB. 

[67891.}— Boilar.— If  the.  furaacea  wers  i»t 
overheated  I  should  haye  preferred  rumuag  the 
steam  down  while  pumping  after  pressors  w«» 
drawn ;  but  the  other  vray  does  no  harm,  and  pear* 
hope  saved  time.  _  ^ 

BriatoL  T*  C. 


Makch  1,  1889. 
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[678d2.]— Bhoe-Xakiaflr.— The  mzesfor  childxen 
nm  op  to  13,  thea  ooounenoe  1  again  for  men  and 
wtanen.  The  Tampa  are  the  fronts  of  shoesi  and 
the  bttcks  are  quarten.  Ooloahea  are  the  low  orer 
ramps  and  quarters,  as  generallj  used  for  fpepVB 
laoe-up  half-boot»--As  anooting-boots,  waiting-, 
boots.  &c.  The  size-stick  has  the  sizes  marked  upon' 
one  side  and  inches  upon  the  other ;  and  tibere  is  a 
slide  with  a  rising  style  and  one  fixed  on  at  one 
end.  The  tape  is  nothing  but  an  ordinary  inch- 
tape,  such  as  tailors  or  dressmaker^s  use.  I  do  not 
see  any  difBtnlty  in  using  these. 

Jack  of  All  Thades. 

[67893.]— Btorage  C«lls.— Each  square  foot'  ol 
pcnltive  lead  surface  in  an  accumulator  is  eoual  to 
about  6  ampere  hours.  Hence  the  cells  described  in 
my  book  would  neyer  give  more  than  about  1  to  1} 
haax*a  light  from  a  dcp.  lamp;  S.  Bottonb. 

rG7896w]'-Doable  Baas  Fiddla.— Theback,ribs, 
and  neck  are  made  of  vrcamore  or  plane-tree,  ^e 
bell^  and  block  of  pine,  Swiss  preferably.  The  ribs 
or  Bides  are  planed  to  substance,  and  bent  into  shape 
by  steaming  and  working  them  over  a  hot  iron.  All 
are  joined  together  with  glue ;  no  noils  are  used. 
"  Jomer,'*  if  he  wants  to  make  a  good  job,  better 
not  spare  a  few  shillings  to  get  proper  wood,  and  he 
esn  buy  a  neck  ready  made  better  and  cheaper  than 
he  eon  make  one.  He  should  get  hold  of  a  good 
fiddle  and  take  his  sizes  and  curves  of  back  and 
belly  from  it.  If  he  has  any  taste,  it  will  not  be  a 
difficult  job.  EoHAL. 

[67897.1~TeleplLOixe.— Either  may  be  used: 
pennaaent  an  best.  I  have  found  thin  sheet 
ebonite  ^^in.  thick  very  effective. 

S.  BoiTOsns. 

[67898.]— ^liiberty  Statue.— The  electric  torch 
is  composed  of  five  arc  lights,  each  of  30,000c.p.. 
making  a  total  of  ldO,OOOo.p.  The  diadem  zouna 
the  haad  of  the  statue  is  ugkted  by  thirteen  are 
lights  and  fourteen  large  incandescent  lights. 

E.  O. 

[67899.]— Kavtio  Cemsnt.— Fine  floor-sand  two 
nsxts.  lime  air-slaked;  mix  with  half  a  gallon 
boiled  oil  and  one  pound  litharge.  It  is  Mst  to 
paint  tiie  joints  before,  or  else  the  brickwork 
absorbs  the  oil,  and  the  mastic  gets  rotten  and  falls 
oat.  Jack  of  All  Trades. 

[67901.]— Steam  Framtze  par  H.P.— If.  as 
your  query  indicates,  you  only  require  IH.P.,  I  do 
not  thmk  you  could  do  it  under  401b.  of  feed-water 
per  H.P.  Do  not  complicate  matters  for  such  a 
onall  aifoir,  but  have  a  simple  hi^h- pressure 
eitgine.  Where  high  powers  are  required,  Mple- 
expansion  oondensiTig  engines  are  most  eoonomiGal. 

Bristol.  T.  C. 

[67906.]— Dynamo  and  Aoonmnlator  f6r 
Bicycle.— To  Hb.  Bottoicb.— A  small  dynamo, 
similar  in  tnse  and  general  proportions  to  tioat  de* 
scribed  in  the  '*£.  M.,"  Oct.  6,  1888,  reply  66496, 
bat  fomisihed  with  an  indiaruober  ring  on  the 
puUey,  to  take  the  power  off  the  tire  of  the  bioyde, 
will  do  very  well.  The  two  storage  cells  will 
answer.  You  will  only  need  a  switch  to  cut  off  the 
cuzrent  when  the  cells  are  fully  charged. 

S.  BonrarB. 

[67911.]— BagTxlator.-Mercmy,  with  float  at 
top.  Ltjx. 

[679120— Bnffiae.—2,O0OH.P.  =  2,000  x  33^000 
=  66,00O,000ft.-lb.  per  minute.  The  effective  pres- 
sors wiU  be  (36-66  -  2*8)  =  33*751b.,  and  there  w^  be 
80  itrokes  per  minute.  Multiply  these  =  80  x  33*76 
=  2,700,  and  divide  the  above  with  result 
f  86,000,000  ^  2,700)  »  24,444*4,  which  is  the  pro- 
duee  of  the  area  in  inches  by  stroke  in  feet.  Let 
dismeter be 6x  feet,  and  length  6jr  feet;  then  we 
have  this  equation: — 

(5  X  12ar)»  x  -7864  x  6r  =  24444-i, 
or—  21,600i»«  X  -7864  =  2444414. 

^         24444-4 


[67913.]  ^  Blowpipe  Analyaia— Slagr.— To 
Col.  Boas.— The  '*  Lydney  Dinxmser "  would 
scarcely  expect  me  to  "  give  an  opmion  '*  as  to  the 
cause  of  the  blue  colour  of  his  slag  without  having 
,  had  an  opportnnitv  of  examining  it  by  the  blow- 
pipe. Uidortnnately  I  have  not  one,  or  any  re- 
agents here,  but  hope  before  long  to  receive  a  case 
of  apparatus  from  Mr.  J.  T.  I^tcher,  of  Truro, 
Cornwall.  Surely,  however^  there  are  some  of  my 
disciples  left  among  the  contnbutors  to  * '  Ours ' '  who 
would  tell  him  the  cause  of  colour,  if  due  to  an 
inorganic  substance,  in  five  minutes.  I  need  not 
tell  a  chemist  like  the  **L.  D."  that  if  his  colour  is 
really  Prussian  blue— Fe,o(C  Jf^^— it  contains  a  so- 
eallea  *'  organic  **  constituent— via.,  cyanogen,  when 
examination  in  boron  trioxide  beiore  the  blowpipe 
would  show  only  the  iron ;  but  this  reaction  would, 
of  course,  also  tell  him  (negativdy)  the  cause  of 
the  blue  colour.  I  have  never  exammed  powder  ol 
the  blue  sodawater  bottles  one  sometimes  sees^  B.B., 
but  Ixdieve  the  blue  colour  in  them  to  be  due  to 
oxide  of  copper  or  cobalt.  The  blue  colour  of  the 
sapphire  has  oeen,  and  is,  an  enigma  to  chemists,  as 
it  consists  of  alumina  only,  but  tnere  is  a  good  deal 
about  it  in  my  latest  work.  W.  A.  Boas. 

[67914.]— Pan.— Bun  your  engine  faster— say 
200  revs.,  and  gear  6  to  1 ;  then  it  will  do  it,  I 
think.  Boiler  loin,  high  and  9in.  diameter;  firs- 
box  8in.  by  8ia. 

Bristol.  T.  C. 

[67917.J— Dynamo.— I  am  doubtful  whether 
you  will  be  able  to  light  8  lamps  of  25  volts  from 
your  machine,  unless  you  drive  pretty  fast;  say, 
perhaps,  2,500  revs  per  minute.  S.  Bottoite. 


21,600  x  -7864 

Z  m  0*88ft. 

Diam.  •  52-8tn.,  and  stroke  ^  6'28ft. 
Bristol.  T.  C. 

[67912.]— Engine.— The   mean    pressure  must 

ftT«t  be  found  as  follows^  70Ib.  x  ^  -H  (hyp.loy.B) 

B 
R  =  ratio  of  expansion,  and  in  this  case  is  5.  This 
will  show  the  mean,  pressure  t  =x  36-61b.,  which, 
after  deducting  2-81b.  back  pressure,  »  33-71b.  In 
paetioe  it  would  equid  about  76p.c.  of  this.  Know- 
ing the  mean  ^ircssure^  the  diameter  of  cnrlinder  and 
rtruce  can  then  be  found  by  the  follomng  rule : — 


>000         ^  J 
•07864 


•     /       1  HJ*.  X  33,00 
V  R  X  2  X  M.P.  X  •( 
^  =  diameter ;  d  x  1*2  ==  stroke.    Example— 

•     /         'i,00e  M  33,000  «-« 


2  X  33-7  X  -07864 

Then  diameter  of  cylinder  =  67iin.    Stroke  =  67| 
K  1-2  «  8I«aia.'  MoGzLL. 


UNANSWERED  QUERIES. 


■•♦» 


The  nvmherg  and  fitfea  it/  queriea  Vfhieh  rwnwrni  unan- 
awertd  jbr  fltfe  «reeft#  an  inaerUd  in  ihi^  tittf  and  if  ttiU 
unamswered  are  repeaUtd  /tmr  week*  a/tervardg.  We  trust 
our  readers  will  look  over  the  litt^  and  send  what  i^/ormation 
tkep  eon  for  the  benefit  of  their  fdlow  confrihutore. 


67813. 
67814. 
67380. 
67841. 
67847. 


67688. 
675i7. 
675fi8. 
6766'i. 
67677. 


Chnnnatrope,  p.  848. 

Lantern  Shdes,  348. 

Btonige  Battery,  848. 

ain.  Spark  GoiL    To  Mr.  F.  Carroll,  8U. 

Pendulum  Indicator,  344. 


Dynamo,  p.  4S9. 

Cnorentoiioope,  4S9. 

Speeds,  4S8. 

L.  and  8.W.B.  Ogoda  Engines,  429. 

L.C.  and  D.E.  new  Bogie  expresses,  480. 
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[67919.1  —  Aati-Freesin|r  KlaEtore  for  Hot- 
water  jPipea.— What  chemicals  would  be  the  best  to 
mix  with  water  in  the  small-bore  pipes  of  our  heating 
apparatos  to  prerent  freesing  T— W.  J.  B. 

[67920.  HChalvboate  Bpiiilffs.— tn  this  district- 
North  Budcs—we  nave  a  yery  yalnable  mineral  spring  of 
the  alMire  dsss,  which  hat  been  proved  by  onalvsis 
to  be  much  straoger  than  that  at  Leamington.  Uazor- 
tnnately,  bowerer,  the  pttbUc  are  miable  to  partjdpate  in 
its  beneficial  pre^ertieB  owing  to  an  imwillingness  on  the 
part  of  the  owner  of  the  property  to  having  the  privacy 
of  1^  grounds  eneroaehed  on.  The  hills  on  either  side  of 
this  distriot  have  a  considerable  elevation— that  adjoining 
my  works  is  649fL  above  •ea4eveL  The  Kimtnfiridge 
day  is  found  in  trough-like  beds,  travenring  the  sammit 
of  the  hills  in  question.  The  dizectioB  of  soch  troughs  is 
uniformly  K— W.  or  nearly  so.  Overlying  the  Kimmwidge 
day  we  have  a  very  imctooas  potter's  day  of  various 
oolonra.  That  in  some  of  the  troughs  is  vdlow,  rivalling, 
if  not  surpassing,  as  a  pigment,  the  oest  Oxfordshire 
odu«.  and  over  tms  day  is  a  bed  of  yedlow  shaip  sand  of 
conaioerable  depUi.  Under  the  Kimmeridge  day  we  have 
a  aeries  of  lime  rodcs,  varying  in  thickness  ftom  16in.  to 
80in.  The  rook  lying  between  the  white,  or  chalk-like 
stone,  and  the  green  sand,  is  classed  as  belonging  to  the 
Portland  series,  and  oonsiflts  of  two  blocks,  each  about  18in. 
thidc.  and  vaiying  in  bulk  from  90cwt  to  SOcwt.  The 
Qaidt  day  traversmg  this  diatriot  underlies  all  the  above 
rooks  and  Kimmeridge  day.  Hence  we  are  supplied  with 
nningB  of  drinking  water,  which  never  fail,  even  in  the 
ttiest  seasons.  I  residsion  the  west  side,  at  the  foot  of 
the  hill  in  this  pariah.  Within  a  few  yards  of  my  reaid- 
enoe  is  a  neveMhiMi^  spnag.  This  water  arast  have 
penetrated  the  various  rocks  and  green  ssnd.  and  runs  off 
tbs  Oanlt  day.  This  watsr  is  very  hard  (ume),  but  no 
trace  of  iron,  so  fkr  as  I  esn  judge.  I  have  been  Isd  to 
name  the  various  strata  we  meet  with  in  the  hope  to  assist 
your  geological  niadprs  to  a  knowledge  as  to  the  source  of 
the  chftlyl^te  apring  referred  to,  which,  in  my  humble 
opinion,  must  lie  bdow  the  Oanlt  day.  The  chalybeate 
spring  I  refer  to  lies  in  a  valley  on  the  opposite  side  to 
thatl  live,  one  mile  distant,  and  at  a  much  lower  devation 
—probably  100ft.  lower.  I  nave  no  doubt  the  Gault  day 
txaveraea  the  vicinity  of  the  aaid  minexal  spring,  ss  it  is 
known  to  be  on  either  side  of  it,  a  short  distance  away. 
Immediatdy  to  the  west  of  me  there  is  another  hill,  647ft. 
above  sea  level,  and  on  the  other  aide  of  it,  a  mile  distsnt 
from  the  apot  llhre,  the  chalybeate  spiJnffdkows  itself  on 
the  surfaoB  at  the  foot  of  the  hill,  whioa  lather  dashes 
with  vq  thsan  that  the  source  of  it  liss  under  the 
Oanlt  day,  unlesa  the  Oault  flnt  starts  thers.  In  your 
next  issue  of  the  '*B.  M.'*  I  will  endeavour  to  give  you 
the  depth  of  the  mineral  well,  and  will  be  pleassd  to  send 


samples  of  the  water  for  anslysis.  I  think  of  boiiag 
through  the  Oault  day  in  the  nope  of  tapping  .the  iron 
spring.  la  the  prospect  of  auooess  good  enough  to  justify 
the  cost  T  }ICany  years  mpi  a  diaft  was  sunk  In  locality  of 
the  iroa  spring,  and  it  is  reported  that  a  cosl^Uke  sub* 
stance  was  found.  la  this  probable  I  What  is  probaUe 
thickness  of  the  Oault !— B.  B. 

[67921.]— Pnzsle  Iiook.— Will  Mr.  F.  H.  Wenham 
favour  ua  with  a  description  of  the  above,  as  menti<med 
by  him  in  "  £.  M."  of  the  26th  January  T— Cowai*. 

[67922.]— Watar-Blower.— I  want  to  make  a  water- 
blower  to  supply  air  to  a  small  blowpipe  for  aoldering  and 
brazing  T  Wul  "  Aquarius  "  say  what  length  of  pipe  (and 
sise)  and  pressure  of  water  will  be  necesaary !— Lux. 

[67923.]— Fhotoffraphio  View  X<enji  consists  of  a 
double-convex  lens,  A,  cemented  to  a  lens,  B,  plane  one 
aide,  concave  the  other.  Oan  any  reader  tell  me  (1)  the 
required  thickncaw  of  B  in  the  centre,  supposing  A  to  be 
iin.  T  2.  The  difference  in  spedflc  gravity  of  A  and  B  to 
mak^  lens  achromatic.  8.  What  proportien  this  differ- 
ence beats  to  relative  thicknesaes  ox  A  and  B.— F.  J.  O. 


[67924.1  —  Bichromate  Battery.  —  Would  Xr. 
Bottone  kindly  aay  what  would  be  best  arrangement  of 
bichromate  battery  to  supply  a  20-ampdre  euzrent  of  18 
volts !  What  sise  cells  would  be  required  and  how  many 
sine-carbons  in  each  cell  and  the  number  of  cdls!^- 
Elbctbo-Maovstio. 

[67926.1— Blowpipe  Fnmaoe.— Would  some  reader 
give  me  sketch  with  oimenaiona  t  I  have  two  ^in.  pqws 
liar  gas  supjdy  and  4|lb.  pressure  of  bisst— Bolf. 

[67928.1— Bagpipe. —Instrument  for  some  years  out 
of  oae.  Bag  is  air-tight,  but  air  escapes  through  thepipes 
or  drones  without  givmg  aay  sound  from  the  rseds. 
Should  I  put  in  new  reeds  and  will  common  cane  do !  Will 
feel  obliged  if  anyone  will  kindly  give  information  !— 

CXLT. 


[67927.  l—Ebonieinff.— Can  aay  reader  obhge  me  by 
a  uttle  information  as  to  the  materials  (and  how  to  use 
them).  I  require  to  eboniseaome  red  ends  for  an  induction 
coil  T  I  want  a  nice  black  polish  on  them  and  am  in  a 
difficulty.— Coil.. 

[67928.]- Ato  Xjamp.— I  wish  to  ran  a  BO-rolt  ar 
lamp  on  a  10(Frolt  circmt.    Osn  this  be  dooet   If  sol 
how?    Would  four  Daniell  odls  do  for  charging  aimalf 
pocket  aoonmnlator  ?— Al  Corraa  Top. 

[67929.]— Straine  in  Boof  PrlnoipaL— wm  some 
reader  show  me  how  to  find  the  strains  in  a  roof  truss, 


V^o, 


< 


such  as  shown  by  sketch,  by  *the  ^prine^le  known  as  the 
**  Method  of  Momenta"  I  Frindpal  loaded  as  shown.*- 
BainoK. 

[67980.  ]— Bioyde  Cranke.— WDl  some  of  our  readea 
kindly  give  me  instructions  for  drawing  the  cranks  off  an 
ordinary  bicyde  ?  They  axe  keyed  on  very  dose  to  the 
bearings.  The  deacription  of  some  simple  apparatus  that 
I  could  make  would  greatly  oblige.— O.  K. 

[67981.1—0x8111110  Battery.^Ihave  got  six  ciannls 
oeOs,  with  which  I  wish  to  light  a  6c.p.  lamp  for  about  iO 
minutes  or  leas  at  a  time.  I  should  oe  much  obliged  tf 
some  reader  would  kindly  tell  me  what  are  the  best 
aolutiona  to  use.  Also  can  the  sines  be  left  in  the  liquid 
tdxen  not  in  use,  or  must  they  be  removed  to  prevent 
local  action.  Also,  by  using  weaker  sdation  in  the  poroos 
pots,  can  the  battery  light  a  small  lamp  fdr  a  few  moments 
to  see  the  time  at  n^bi,  and  last  for  some  time  withoot 
replenishing !    Any  mf oimation  will  obUge.— PxaPLaxaP- 

[67982.] — Governors.— I  have  just  completed  a  small 
vertioal  steam-engine,  cylinder  5lin.  by  3|m.  stroke,  for 
running  a  <&n.  centre  lathe,  but  I  find  that  the  engine  re- 
quires aneat  deal  of  attention,  so  I  want  to  fit  governors 
to  it.  Will  yon  kindly  let  me  know  what  kind  are  bestf 
Also  details,  so  thatl  can  get  out  the  pattens  for  cast- 
ings. I  should  like  them  as  compact  ss  possible.  Tbt 
■peed  of  engine  is  120  revs,  at  601b.  to  60lb.  pressure.— 6. 

[67988.]— Dynamo.— Will  Mr.  Bottone  kindly  infonn 
me— with  reference  to  Siemens  dynamo,  l|in.  by  4in. 
armature,  in  hia  book  "The  Dynamo"— (1)  if  it  will 
light  two  lOcp.  lamps  or  one  20c.p.  lamp  (incandescent) ! 

2.  What  number  of  revolutions  per  minute  it  should  run  t 

3.  What  sise  wire  from  dynamo  to  lamps  T  4.  What 
sise  accumulator  should  I  require  to  last  five  hours,  and 
how  long  would  it  (the  accumulator)  take  to  diarge  ?— 
Sooanox. 

[67984.]— Wire  Bopea  and  Cable  a— Could  any 
reader  kindly  inform  whether  there  is  any  taUe  pnblishea 
for  caleulatmg  the  breaking  strains  of  iron,  sted,  snd 
other  wires  T  What  is  the  most  modern  type  of  wire- 
testing  apparatus !  Can  anyone  favour  with  a  formnla  for 
determinmff  the  underlays  of  wires  in  comoound  ropes  or 
cables,  BO  tnat  all  the  component  wires  shall  do  their  pro- 
per and  proportionate  amount  qH  work  t— A.  B. 

[67936.]— Flues.— I  shall  be  glad  to  hear  if  then  are 
sny  rules  for  cslnilating  the  length  snd  diameter  of  flue 
pipes  used  in  ^e  open  air;  the  question  under  considecar 
tion  being  the  effldenej  of  a  6Qft  sine  flue  pipe  9in.  diam., 
from  a  very  small  register  stove.— B.  A.  B. 

[67986.]— ChemioaL—l.  Will  some  chemical  friend 
inform  me  how  to  make  barium  hydrate  free  horn  iron 
I  make  the  barium  hydrate  by  heating  the  nitrate  in  fire- 
day  crucibles  and  dimolving  the  oxide  thus  produced  In 
water;  butlflnd  it  eithertakesup  iron  ftom.  thecrudhles, 
or  from  the  iron  evaporating  pans,  or  from  the  nitrate  i^ 
sdf.  2.  Has  barium  l^dxats  say  action  on  wrought  or 
osstiron!   8.  Is  there  aay  other  cheap  pcooess  for  aakiag 
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iMiiuiB  lijdiBtB  freo  ftouk  inn  uid  other  isnyiuitiw  T— 
T.  H.  C. 

[67887.}— Eleotrlo  OolL— I  hM,ye  n  fllectzie  ooO,  but 
IcaaiMtgettherightwwiTwwtinna.    WOlMnnebodypleue 


aUightenmet  On  the  pkn,  A,  A,  A,  A  are  the  four  ter- 
aiBBls;  B  B  axe  the  primaiy  wire  enda;  C  C  is  the 
■eoondary  wire  ^  D  ia  the  piUar  Garrying  spring ;  E  E  are 
the  pfllan  eaming  the  plaantim  tipped  screw,  and  F  F  ia 
Che  magnet—AMATBUB. 

[0r93B.V-Tiirbine  ▼.  Waterwheel.— In  a  oertain 
floor  mQl,  near  to  where  I  reside,  there  is  an  overshot 
waterwhed,  whioh,  when  there  is  plenty  of  water,  will 
giro  about  14H.P.  In  sununer  there  ia  a  scaroity  of  it, 
and  I  am  wishful  to  know  if  one  of  the  meet  reoent 
makea  of  turbines  would  derdop  more,  or  as  much,  power 
witii  mufih  leas  water  than  al  piusent,  and  also  what 
would  be  the  probable  cost.  I  may  say  that  the  fall  for  a 
turbine  would  be  about  16fL  A  alratch  of  one  would 
oblige.— SooHOMisT. 

[9r8ae.l-^Stip«rfioial  Vlaoosltjr  of  Idqxdda.— 
Qui  anyone  direct  me  to  any  paper  or  book  in  yndch  this 
subjectand  the  phenomena  of^** frothing"  in  liquids  is 
■fctisfactorily  dealt  with  1—8.  8.  Kotcutt,  Juw. 

[67910.}— Fraotioal  Fhyaiolosy*  —  Would  some 
one  say  what  is  the  moat  important  apparatus  used  in 
studying  the  physiology  of  musde,  nerve,  the  circulatory 
and  respixatory  srstems,  and  the  organs  of  sense  T  i 
should  like  a  list  of  the  appaiatuB  given.  Ifsomelnother 
reader  who  haa  been  in  for  the  London  B.Sc.  or  M.B. 
Ezama.,  or  aimilarf  would  say  what  apparatus  his  know- 
ledge was  tested  with,  and  how,  it  would  be  a  great  boon 
to  private  students,  such  information  not  being  obtain- 
able from  booka.— IiNT.B.8c. 

[67Ml.]— Wind  in  Baiflinff  Waves  and 
mtnimnTn  Veloolty  of  Waves.- Will  some  one 
kindly  infonn  me— 1.  What  ia  the  least  velocity  of  air 
that  can  raise  a  ripple  on  oil  T  8ir  W.  Thomson  gives  it 
as  eaocma.  per  second  in  the  case  of  pure  water.  2.  What 
Ib  the  minimuTO  veloeity  of  an  oil  wave  (that  of  a  water 
wave  is  about  SScms.  per  second]  T  8.  whether  there  is 
any,  and,  if  any,  what,  rdation  between  Uxe  mtnimnTn 
velocity  of  the  wind  sufficient  to  raise  a  wave  in  a  liquid, 
and  the  minimum  velocity  of  a  wave  of  the  same  liquid  ? 
— fl.  8.  NoTCCTT,  Juar. 

[67M2.]— Aooxunnlators.— Osn  any  reader  give  me 
particulata  how  to  proceed  to  make  an  aooumulator  of 
,approved  pattern  to  run  ten  16c.p.  100-volt  lamps  ?  Also 
how  to  charge  from  shunt  dynamo.— Elkc. 

r6704S.]— Power  of  Bngliie.—In  answer  to  "T.  C, 
Bnstol,"  and  "  W.  W.  C.^"  I  may  say  my  engine  is  con- 
densinff  and  the  steam  u  cut  oif  about  half-stroke.  I 
would  like  to  know  if  carrying  the  steam  further  in  the 
o^inder  would  give  her  more  power.    The  steam  valve  is 
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lifted  with  a  cam  as  per  sketch.    A  full  answer  will 
greatly  oUige.— Xillweioht. 

[67944.}— Xiead  Cistexn.— I  want  to  make  a  dsteni 
of  aheet  lead  to  contain  su^nzio  add.  How  have  I  to 
brase  or  solder  the  jointa  with  lead,  not  witii  an  alloy ! 
—A  Dutch  SuBscanaa. 

[6794S.]— Parallel  Vioes.— Wni  some  who  have  had 
expoienoe  ny  whether  they  prefer  these  of  the  old- 
fswifoned  screw  kind,  or  the  instantaneous  grip !  I  feel 
inriinfid  to  the  fanner  as  being  more  reliable.— Edwaxd 
ILBiciLUios. 


Saw 


[67MA.]— Straigllt  Bdce.— To  "A.  B.,  Sooaaiaa 
Lw  XnxB."— Wm  ytmlSSly  ten 


me  what  gauge  steel 


8trairiit-edge8shou)dbefiramSlt.ap  to  4ft!  I  have  got 
an  dd  pit-saw  by  me  and  I  thooghtof  having  it  made  into 
■traighi  edges.  It  is  14  gauge  on  tooth,  and  about  a 
gauge  thinner  at  the  back.— SAwraa. 

[67947.1— I>yiianio  Ourrent.— 1.  What  ia  the  rale 
iat  falffnfatang  the  current  that  a  shunt-wound  dynamo 
will  give!  8.  Is  the  power  reouired  to  drive  a  dynamo 
proportionate  to  the  watts  obtamed  T  3.  Is  it  not  a  waste 
of  power  to  reduce  the  current  by  putting  a  resistanoe  coil 
in  drenit,  if  the  current  in  the  ecu  does  no  useful  work  I 
4.  If  I  have  a  IMV-volt  mafthinfi  giving  2  ampftres  with  a  re- 
sistanoe of  S5  ohms  in  dreoit  and  X  want  to  reduce  the 
ourrent  to  1  ampere,  should  I  have  to  introduce  an  extra 
resistanoe  of  26  obins.  or  could  I  reduce  the  B.1LF.  to  2S 
volts  by  driving  at  a  lower  q>eed  T— O.  D. 

[6794&}— Wind  Pressnre.— I  have  just  completed  a 
home-made  instrument  for  measuring  the  preasure  of  the 
wind.  I  shall  be  much  obliged  if  some  one  would  kindly 
give  his  opim'oo  aa  to  its  adaptability  for  that  purpose. 
In  the  flnt  place,  it  eonsists  of  a  base  board  lin.  thick 
and  IfU  square.  On  two  sides  I  have  mounted  a  oommon 
window  sash  pullev  with  deep  grooves.  On  the  top  of 
each  pulley  a  steel  horixontal  spindle,  with  the  pressure 
nlate  attaohed,  exactly  1ft.  square,  rides  with  very  little 
hlction.  Connected  bv  a  colUr  with  the  spindle  is  one  of 
Salter's  patent  spring  balanoes,  meaanring  2Slb.  On  the 
face  of  the  balance  u  stretched  a  small  wire,  on  which  a 
thin  slip  of  brass  is  placed,  against  whidi  the  index  finger 
presses  back  and  leaves  at  the  highest  point.  During  the 
late  gales  it  has  appeared  to  work  very  well  side  by  side 
with  one  of  Negretb  and  Zambra'a  Cup  anemometers,  re- 
gistering SU).  when  the  ^peatest  vdoaty  of  the  wind  by 
the  anemometer  was  40  miles  per  hour.  I  am  aware  that 
it  can  only  register  a  prcsrore  of  2Blb.  to  tJie  square  foot. 
This  means  a  velocity  of  upwards  of  70  mUes  per  hour.— 
J.  F. 

J;67949.]— ICicrosoose  Definition.— I  have  a  small 
crosoope  which  I  wun  to  use  for  micro-photography, 
but  it  does  not  define  very  clearly.  Can  any  reader  tell  me 
the  cause  of  this  and  how  it  may  be  remedied  t— J.  8. 
Mandaxk. 

[67960.]— Berfhon's  Squatorial  Stand.— I  am 
about  tomounta  Ifi^in.  minor  by  Mr.  linsoott,  Bamagate. 
Would  *'  F.B.A.8."  or  some  other  competent  person  give 
me  the  benefit  of  his  experience  with  respect  to  above 
stand !  Can  it  be  adapted  to  so  large  an  instrument  and 
executed  cheaply  ?  Can  dockwork  be  added  ultimatdy  if 
required!  where  can  I  obtain  sketches  to  aid  me? 
Would  "F.B.A.S.**  also  kindlv  say  if  the  corrections  by 
NewoomVs  Tablea  of  the  B.A.  and  Dec.  of  the  moon,  as 
given  in  the  N.A.  for  this  year,  still  leave  any  considerable 
error  with  respect  to  her  true  place,  and  if  so,  whai  the 
aversge  error  in  B.A.  and  Deo.  is  Ukdy  to  be.  FOr  in- 
stance, what  ia  the  degree  of  dependence  to  be  placed  on 
these  two  dements,  as  given  on  p.  386  of  the  Xauiical 
Almanac  T— Luxa. 

[67961.]— Bleotrlo  Si^allinff.— I  am  making  a 
inodd  to  warn  enmne-dnvers  in  foggv  weather  when 
ugnal  arm  is  on — ^uiat  is,  at  danger.  Also  for  warning 
them  when  starting  them  out  ox  a  station  if  starting 
signal  is  oil  or  on,  as  I  have  read  of  two  collisions  this  lam 
twelve  months  occurring  from  the  above  cause.  I  want  to 
make  a  small  dectric  engine  to  run  on  about  6ft.  of  smsJl 
rails,  about  2in.  gauge.  Having  a  little  knowledge  of 
dectndtv  (but  none  of  steam).  I  thought  of  trring  to  roake 
a  small  electric  engine  to  worx  my  modd  signailing  i^). 
paratus.  Perhaps  Jlr.  Bottone  or  some  other  deetridan 
will  put  me  on  toe  right  track  how  to  make  it.— Bamouth. 

[67962.1- Eleotro-Kagnets.— I  am  desirous  of  ai^ 
ranging  about  100  small  electro-magnets,  each  toattractand 
sustain  61b.  from  a  distanoe  of  |in.  Can  these  be  worked 
on  one  drenit,  and  is  the  ourrent  from  a  dynamo  machine 
suitable  for  putting  them  into  action  ?  ^ey  will  not  all 
be  needed  at  one  tune,  and  continuallv  cha^;ing ;  as  eadi 
particular  magnet  is  required,  it  will  oeput  mto  action  by 
a  contact  maker  sending  a  current  of  dectridty  to  it  fktmi 
the  dreuit.  If  it  is  practicable  to  do  this  on  one  drouit 
and  with  a  dynamo,  i  should  be  obliged  for  any  informa- 
tion as  to  sizes  of  magnets,  wire,  dynamo,  &c.— Ax  Old 

BXADKB. 

[67968.J— Battexy.— To  "NaDaAw."-8hould  like  to 
know  a  httle  more  about  the  battery  you  reoommend  (in 
letter  29629)  for  small  installations.  Would  cdls  do  if 
composed  or  crushed  carbon  in  outer  cells  of  6  by  4,  with 
carbon  plate  and  porous  pot,  same  siae  as  f^*^^fhA  No. 
2^  as  that  would  come  cheaper  than  the  corrugated  and 
nve  about  the  same  surface,  I  should  think.  Also  the 
length  of  time  the  light  lasts  each  time  of  using.  If  used 
for  an  hour  or  two  each  evening,  would  it  runrar  the  time 
said  in  your  letter  T— Mschavic. 

[67954.]— Dynamo.— wm  you  oblige  by  giving  the 
following  information  T  I  have  the  castings  of  a  llan- 
dicster  type  dynamo.  Size  of  wrought  cores  6  by  8,  arma- 
ture 4lin.  diam.  and  4in.  deep,  with  10  cogs  (laminated). 
I  intend  putting  on  the  F.M.  23lb.  No.  20  wire,  and  about 
4ilb.  No.  18  on  armature.  Will  you  tell  me  what  will  be 
the  quantity  of  current  in  amperes  and  E.M.F.  in  volts 
from  the  machine  ?  How  many  20cp.  lamps  can  I  light 
and  sise  of  mains  to  carry  Uie  current  50yds.  from  machine  f 
Also  what  speed  should  the  machine  run  and  H.F.  engine 
to  drive  t— AHATxua  £xj(CTaiciAir. 


-[67966.1-] 


'.—I  am  in  business  and  have 


just  finished  stock-taking.  1  foU 

^*  Book-keepingforfietail  Tradera,  wiu  gm.  um.a  prouKua 
loaa  account  aa  wdl  aa  a  balance  sheet  For  several  yean 
the  net  profit  diown  bv  profit  and  loss  account  has  been 
oonndermblv  less  than  thai  shown  bj  balanoe^heet^and  I 
am  unable  to  discover  the  cause  of  tnisdiiTereaoe.  would 
one  of  "  oun  *'  kindly  h^  me  f— TaADia. 

[67966.1— Polishing'  Kaohine.— Can  any  reader  in- 
form me  now  to  construct  a  polishing  machine  that  will 
enable  me  to  polish  zinc  plates,  Ac,  as  bright  as  a  minor  ? 
The  machine  to  be  worked  by  treadle  and  to  turn  out  a 
number  in  a  short  time.  The  plates  to  be  polished  are 
from  I5in.  downwards.  I  have  a  20iii.  diam.  iron  ilywhed 
and  treadle,  which  is  fastened  to  the  floor  under  table  or 
bench.— Flywhxsl. 

[67957.]— Voss  Xaohine.— Iliree  or  four  years  ago 
I  made  one  of  these  machines  and  it  used  to  give  about  a 
Sin.  spark.  I  have  not  had  ooeamon  to  use  it  during  the 
last  year  or  so,  and.  although  it  appeaza  to  be  in  perfect 
oon^tNtt.  do  what  I  will  I  cannot  now  get  any  result  from 
it.    Would  Mr.  Bottone  or  some  other  oEpericBoed  reader 


kindly  say  where  my  marhins  is  probably  at  fadt !  Aho 
iriierel  can  find  a  full  deseripoon  of  this  mscyaet— 
W.B.  C 

[67968.1— DistmiiTinyahaftln  g.  -Can  sny  pxaetioil 
reader  tell  me  the  best  diets wrw  to  place  the  oentrei  of  tir» 
shafts,  a  12ft  pulley  to  drive  a  6ft.  pulUfy  with  leather  link 
bdt  16in.  wide  I  I  want  to  get  the  best  driring  renlu 
with  least  weight  on  bearings.  Fleaaetogirefoniiiikfar 
obtaiidng  the  same.  Do  not  know  algebra.— Okrual 
JoBsaa. 

[67960. 1— Bnglne  Query.— We  are  thfaiUng  of  doin^ 
away  with  a  vertical  engine  turning  200I.H.P.  what  ore 
cylinders  should  we  require— 6ft.  atrcAe,  Wrers.  per  min., 
boilerpreasure  80lb.  t  Tlie  engine  to  be  tsndem ;  to  drive 
900l.a.P.  compounded,  and  which  would  be  the  bM 
pointa  of  eut^  in  h.p.  cylinder^  Also  Lp.  cylinder,  tad 
what  would  be  the  best  proportion  of  eylindcn  3  or  4  to  l 
to  give  best  results !  When  the  steam  is  cot  off  at  J  of 
stroke  and  cylinders  3  to  1,  is  it  called  9  ezpanaioDs  ore 
en^andooa  f  Also  what  aise  of  bdt  would  it  require  with 
rulef  The  diameter  of  flywhed  will  be aboat  IMt  Qu>- 
not  get  a  larger.  What  weight  ought  it  to  be,  with  nk^ 
if  possible,  in  plain  flgurea.— Tomio  EsroiaraMAX. 

[67960.]  —  Starting  Oomponnd  Condensing 
Bnjgine.— Would  *'  T.  C*  or  some  other  engineer  kindlr 
ei^aln  the  following  ?  1.  At  each  of  Lp.  eylinden  there 
is  a  small  pipe  and  valve  that  lead  from  its  valve-box  to 
within  a  few  inches  of  the  indicator  tajw  and  into  cylisder. 
Now,  what  are  these  for  t  If  for  blowing  through  iritb, 
how  does  the  steam  get  into  them  when  the  h.p.  eylindet 
or  engine  is  stopped?  2.  Should  the  injection  tap  be 
opened  before  the  engine  starts,  or  let  condenser  grt  vans 
flratt  8.  If  the  engine  lost  her  water  a  few  roinutai after 
startang.  what  woola  be  the  cauae  of  it,  and  the  beit  wiy 
to  start  ner  again  ?— A  Touxo  Fimmmax. 


[67961.]— Finding  Areas.— Will  some  reader  gife 
me  a  rule  for  fln<<ing  the  area  of  the  section  T  Abo  a  rale 
for  finding  the  siae  of  an  oval  equal  in  area  to  the  section. 
Also  give  a  rule  for  finding  the  area  of  a  triaa^^  and  a 
rule  for  finding  size  of  an  oval  equal  to  the  triangle.- 
Stbsl. 

[67962.]— Blueinff  Solution  for  BteeL-I  hiTe 

Just  come  across  an  eoleged  redpe  for  blueing  screws,  bot 
suspect  it.  Such  a  ieope  has  oeen  asked  for  many  timet 
without  success,  di^d  the-very  form  in  which  this  ia  gim 
ia  Buapieioua.  Foi*  and  two-third  ounceaof  hyposolfihite 
of  sooa  are  to  be  disaolved  in  one  quart  of  water,  ana  one 
and  one-aixth  ounce  of  acetate  of  lead  in  another  qiuut<jf 
water.  Tlie  two  solutions  are  mixed,  made  to  boiL  aad 
the  serewa  are  immersed,  for  how  laoa  is  not  stated,  bat 
the  '^result"  isstatedtobesameasbiueiiwtbembybeit. 
Ia  it  possible  that  a  thin  film  of  lead  may  be  impartai  to 
the  steel  by  this  means,  or  what  would  be  the  rwttit  U 
boiling  two  such  solutions  T—W.  T.  E. 

[67963.]— Watch.— I  have  a  Geneve  calender  mteb. 
^raich  goes  rexj  unsatiMf actorily.  The  balance  does  oot 
swing  more  tluui  half  a  revolution,  while  other  watchm  at 
one-oxth  of  the  price,  swing  far  better  with  the  mm 
driving  power.  I  have  been  told  that  it  ia  a  very  pgod 
watch.  1  have  had  it  for  four  years,  and  during  that  tim 
have  spent  upwards  of  £7  for  r^iairs.  I  heard  a  noiae  ia 
my  watch-pocket  a  few  days  ago  and  found  that  the  waid> 
waa  running  wild,  with  the  barrel  broken.  Would  it  be 
better  to  convert  into  a  lever  (if  poaaible),  and  irbat  eoold 
be  the  probable  cost !  What  la  the  superiority  of  the 
lever  escapement  over  the  horizontal !— A.  O.  G.  C. 

r67964.]  —  Dreeeing*  Tbrashinff  Kaohise 
Oloths.- Will  any  reader  kindly  tdl  me  the  proper 
mode  of  dressing thraahing machine eovera  I  Themaicnal 
used  is  best  sail  canvas.  I  have  tried  both  linseed  and 
boiled  oilH ;  but  find  it  makes  them  ao  heavy  and  stiff,  aad 
thereby  renting  the  doth  so  quickly.  What  I  waat  to  ob- 
tain U  a  shiny  dress  quite  pliable.— Yousro  Bkoixksb. 

[67965.1- Aouatio  Beetles.— There  are  ponds  * 
little  distanoe  from  me  swarming  with  dytisoi  ajui  othrr 
carnivorous  beetles.  Wanted  advice  for  catching  them. 
Can  any  reader  suggest  some  sort  of  trap  ?  The  wtioU 
prevent  dragging  inm  a  not.— Dytibcvb. 

-  [67996.]— VamJBhlng  SCaps.— I  am  viuniahing  n 
set  of  maps.  I  give  the  maps  two  strong  coats  of  patent 
size,  applied  warm  at  an  interval  of  twelve  hours,  when 
quite  €U^  I  give  a  coat  of  best  oonpal  vamiMh,  with  mae 
turpentine  mixed  in  to  lighten  ana  thin  it.  The  bnuhcs, 
matcriala.  and  vessels  are  all  perfectly  clean ;  yet  the 
vamish  dries  all  over  pitted  with  innumerable  minote 
holes,  which  completely  spoil  it,  giving  it  a  dirty,  P^^ 
appearance.  I  luave  tried  paper  vanush  with  roA  the 
same  disappointing  reeult.  Would  any  reader  tell  me  m 
what  I  am  wrong,  and  what  ia  the  remedy  I— CoraL. 

[67967.1  —  Bnarine   and   Boiler.  — To  "T.  Ct 

Bbistoi-"  ob  Otubbs.— I  have  a  vertical  crws-tube 
boiler.  Idin.  diam.,  86in.  high,  with  firebox,  20in.  hi^h  by 
16irL  diaun. ;  uptake  Sin.  inside  diam. ;  one  cross  taoe  4m 
diameter;  |in.  mild  steel  plates,  |  crown  plates,  y^^ 
preasure  would  such  a  boiler  be  safe  to  work  at !  I  inteod 
it  to  work  an  engine.  Sin.  bore  by  4in.  stroke  (lannebi, 
and  what  would  be  tno  LH.F.  of  engine  worked  by  above  { 
Boiler  cutting  off  at  ^-stroke. — CoMoorAua. 

[679e8j-Baok-ffeared  lAthe,— I  wish  tomake  «n. 
lathe.  Will  any  reader  give  dimensions  for  moalur 
Any  information  respecting  above  will  be  thankfully  i«- 
cdved.— FxBcv  Stxxs. 

r67969.]-OakPoliahin8r.— Wm  some  friend  pl-s* 
tell  me  how  to  fill  the  grain  and  polish  oak,  partaculsriy 
for  ooflins !— Ajcatsob  CAapaNTsa. 

[67970.]-tfu8io  from  Wood.-!  wish  to  mate  « 
musical  instrument  I  saw,  which  is  made  up  of  peoee  ot 
wood  of  varioua  sizes,  which,  when  struck  with  a  smaU 
wooden  mallet,  emitted  musical  sounds.  Any  inst 
for  making  the  above  will  greatly  oblige.— Ax  Abtuaj 

[67971.]— Bhea  Fibre.— I  shall  be  obliged 
reader  who  can  give  information  as  to  this 
(silken)  fibre.    Also  the  last  and  best  known  modi 
mtegrating  the  fibre  f^m  the  stem— i.e.,  the 


patenta  to  effect  the  above.— Tua  Bbab.    ^f'^ 

[67972.1- Dynamo.— ToMa.BoTT«>?:A  ■"^.[oa*'* 
a20e.p.  dynamo,  but  caimot  get  itto  "  ,m^ri^  ^^ 
armature  ia  H  section,  8|in.  by  l|in..  ^«jft»^" 


\ 
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frjm  fleld-mm^v^B  vhoi  coupled  u 
bnuliM  h»™  M  eonlMt  wilJi  co 


null  ohu^,  mt,  1  tmp.  hour.    Tba  *olU»»  1» 

light  4tid  thBY  return  ths  nDall  chHi^.    1.  Hoir  can  1 

......  ._■._!. J  J    J   should  they  he  dmrgod  oon- 

famwd,  »T.  1  uti(.  per  plats,  or 


thiHh  X  think,  u  ovtng  to 


u>d 


0  Tnwnrtic  indop- 

B  pRfoct.  The  inn  u  *ott  u  (ar  u  the  Ulo  tort  goM, 
ud  lh«7  iiHia  DTsttT  ^owafnl  whan  ocmplHi  to  four  pint 

u  oonunutkter  ■litu  u«  vei7  tae,  snd  will  not  biwk  ocn- 
tut  when  OD  dead  poinU.  Kf  bMriugi  axe  of  brtm, 
anaMve  hoadii  an  nmn,  U>A  all  ncrcwt  are  bnn.  1 
hinp  hud  >lip*  of  commutatoc  and  bnuhea  in  right  poii- 
t™.  Tbr  annatun  wire  unly  aomu  leral  with  Um 
ilnnivl  in  amutun.  An  will  be  neca.  it  puMK  clear  of 
ttt»Tiolr^nni»b]' Jiik  Will  tbii  be  the  cauM )  I  han 
pcitS'.B- |X)IeB«>n.ici;uIive.  ItuTeaUio  run  the  dfnamo 
n^bt  and  tfft  band' — C.  JofiD. 

'<T7ttl3.1-4mBilD]raamo.— I  ahould  be  glad  ff  Kr. 
BuDolM  or  anyone  el»  onild  tell  me  the  cauH  of  (allui« 
in  the  following  T  I  haw  nude  a  onall  dynamOt  and.  ac- 
mding  to  whjtt  I  bare  lead  in  the  "E.  M.,"  I  eipeetcd 
■boot  13  Tolta  from  It.  Howbtvt.  t  waa  diflappointed.  1 
mruECad  It  with  a  baU  to  na  it  it  would  ring  iC,  and  it  did 
Dnias  ilawlT,  and  when  1  made  it  go 
aa  I  eouldi  I  do  not  know  what  upeed^ 
—it  would  do  DOtblBg.  Armatnie  llin. 
Hpattem,  wnnghtlibn,  which  Irinted 
Bgicaer,  upecBoclC  to  be  better  than  act  inn.  A 
tmoore  1.  WTnmiIwithiiiileIaTaralSo.c.  P.U.'il| 
'Wnn^t^on  HileTpieDea  (wt  dd  wire  apaos,  if  long, 
1|  by  I.  WTHiDd'wiui  U  cc,  wron  layen.    length  of 

Hnipled  ihnnt.— J.  Wbitelxt. 
la7«Tl.]-Si>labl«  Fam&nWkx.— Inthe  ma. 

eocdf  expenmml*  with  paiadn  wax  and  nuneral  oila,  I 
kay*  voomiled  in  Haponiffing  them,  and  rendering  Uie 
MTmmw  VAX  Bolidile  In  wal^,  the  aame  aa  pum-j 

at  men  or  ahange  of  oc^oiir,    t  am  inforraed  thai  thid 
folflblr  f^*"  wax  may  be  found  oveful  in  phar 
pctfunbOT,  and  alaa  to  mannfaeCoring  eoofectionen. 
any  bnuv  imJui'  aiye  ma  an  idc*  of  hvw  it  o 
* goT-AWoaiMdMAi.. 


unuonaly  till  tJ 
should  they  be  noppea  « 
Should  the  ohatge  be  taken 
bold  more  !— Osa  a  a  Fii 


, be  obtained  from  the  above. 

■tSDtb.  per  aquara  inoh  (allDwiDstor fiiotiaa]  aiU._  — .. 
apaad  will  it  run  I  Tniat  iiaa  bMler  would  mit  the  abors 
engtna  T    Could  it  be  heated  by  Br-—  ■ 


_  (aiatly  wtiea  r 


t87976.1-Bottlad  ajDd 
aMfid  uofftlytD  proceed  to 
inowing  atatea  of  Ameiics  K 


ind  boCtiiog  aueh  fiiiiln  w  j^ne-apples,  peaAhae,  pean. 
pluUf  tbawbeniee,  Jfce.,  anofa  aa  wo  aee  in  mob  fait 

Sabtin  now  axpoaed  for  lale  la  the  pniTiaion  etoiea  at 
caunlry,  and  alio  I  abonU  ba  riadit  anyone  oould  En- 
tfmstmeinlhapnHaaaadopladio  tbeoT^aJIiMtian  at 
buta,  laich  aa  an  uld  inbiOTaBd  other  boua  and  how 
(aadied  otnB  la  pn^iared.— Ft«upt. 

[09T«.;^iUBll  Vortlwl  BnvliLa.— I  ihoald  be 
tvy  Aa  tf  ooe  of  "oun^'  would  lui^y  iketdueof  a 
(aid  dcaigDcd  nrtlcal  engine  tiom  1  to  IB.F.,  the  lase- 
tUU  Uive  eaoogh  for  tba  boiler  to  itand  on  an'  ' 
H  a  tank  and  water  heater  iDt  aupplying  U 
Than  wmld  be  Hme  good  of  an  mglne  of  BiiB 


OS  v>y>  of  tin.  bared  eyliBdan.  nie  engin*  to  be  Sled 
aa  two  plal;  with  cnmk  abaft  low,  on  the  inverted 
pnuple  like  Hindley'a  make.  It  might  pay  aome  one  to 
iaawB  Qw  (Ogioea  and  anpply  the  oaatinBa,  ke.,  at  a 
DudWrnte  ooot.  Cylinder  bored,  and  eivik  and  Oywbeel 
tend  and  tnaed  If  nqoirod.— Xi. 

fcraiT.)— a.E.S.    liooo*.  — Can   "But  Ang 
"  atntfoid,"  or  an^  other  edaitifbatoT  eay  whether  i 

type  of  (jjuvB  engine  haa  reocatly  oome  out !    Aocc 

'* ' —  — ■ " —  it  waa  to  have  aiagle  dririiw  wheela 

>e  give  me  a  aketoh  of 


V  by  Jin. 


engine.    The  oylinder  ia  Ilia,  bore,  a 
a  atnke  of  >)in.    The  atesro  poita  n 


friirtJoa]  and  at  what 
.........      ..hat  al«  blfiler 

Gould  it  be 

[«ne8.]-PnDtlokl  Bleotrlo  Ball  nttlnK.-I 
tn  maWfnip  a  detector  Bji  deacnbed  onp.  W6,Tol-  XLVIL 
me  kindly  teU  me  bo*  lean  lilnr  over  the  bmia 
tor  the  dial,  aa  spoken  of  by  F.  C.  AUaop  !— 


KIST8  TO  C0EBESP0NDBNT9. 
Write  on  one  aide  of  the  paper  only,  and  put  drawingi 
Uuatnbnuonaeiiaratepiebeaotpaper.    %  Pnttdtlei 
unoa.'ond  when  anawering  queriea  putthenumben 
nil  aa  the  titlea  of  the  goeriei  to  vhieh  the  replieg 

r.    3.  No  ohazn  ia  made  for  inoerting  leMcr^  quRlea, 

or  Kpllea.  *.  Lettera  or  qneria*  aeldu  for  addreaaea  of 
manufactuzan  or  oocreapondenta,  or  whan  toola  or  otber 
artiolaa  can  he  ponhaaao,  or  tepltea  giving  auoh  intomu- 
tiOB,  oaunot  be  inaarted  suept  aa  idTertiaemealB.  S.  No 
^neation  aakizw  for  edoeatioiul  or  adtntii^  infonnation 
u  auwered  tiumgh  the  poet.  6.  Letten  aent  to  oom- 
Bpondenta,  under  Dorer  to  the  Editor,  are  not  forwarded. 


87.1— Hon*  Bnlla.— Could  anyone  tell  me  bow 
baOa  are  made  with  raund  enda!  Alao  how  ace 
.....      '*  ^"le  to  know  how  they  an  made  in 


theyooaledl 
'ige  firau.- 
[sraee.  l— Wtwlabona  OutMr.— Would 


(OTwe.]— >Ui 

Ooontiiur  Bpaed  of  Qnlok  -  Spead 

nfL_.  i_  .1.-  _;.r..i — . . — ff  — u^yiig  the 


*fl*  Attentioa  ia  eapedally  drawn  to  Hint  No.  4. 

ooe  devoted  to  letten,  querleo,  and  lepliee  la  meu 

e  general  good,  and  it  ia  not  fair  to  oooupy  it  with  ( 
..jna  ancfa  aa  an  indlaited  above,  iriiicfa  en  inly  of 
vidua!  intemt,  and  whiah,  if  not  advvtiaeaiente  in  t 
Wrea,  tend  to  rvpliea  whioh  are.     The  "Sixpenny 

:>luian"  oitera  a  aheap  meanaofobCainlngaiuuk  info 

he  tollowiog  an  the  iniOala,  fto.,  of  tatten  to  hand  Di 
to  Wedns&y  emiBg,  Feb.  IT,     -" ' ■'  -' 


8oLOT[oa  TO  1,1M. 

BUtt, 
1.  Anything. 


(Bik 


the  life  hMtocy  of  fucna. 


M  mode  of  reptodoctionl- 


-BlemaataTT  BiolosT.— t  wont  to  beeome 
with  the  dstelcuucDt  <»  the  frog,  nbbit.  and 

fia«  during  their  embrrtdiic  life.    Will  iome  tme  reoom- 
mdid  me  a  book,  or  booka,  of  not  too  advanced  ehanuter. 


[enBD.}— XoooTarlnar  Bnlph&ta  at  Ooppar.— 
Ilaaaa  tail  bib  bow  to  reoova  lulphate  of  copper  tnoi  old 
dradag  and  pieUing  aolationa  I  t  want  Ittolenblv  pun. 
— WlLUil.  /acbboi. 

[t!rHl.}—AcoiuIllllKtar«.— I  have  a  Map.  dynamo. 

pw  i  or  IOls.  for  about  thne  or  tour  houra  at  night. 
Vhat  aine  platea  abonld  I  rbjuire,  and  how  long  ahomd  I 
hate  la  run  dynaao  to  ehuKe  aocumulMor  tor  time 
meoiiaaed  '-Out  CaocK. 

lOKI.}— XoiddliiBr.— Gu  aoma  one  Intonn  me  what 
ieihe  ba«  kind  of  bA,  or  day.  or  mlilaa  to  naetor 
mmldrng  for  amaU  gtaii^  ia  lead,  Ac.  t— 0. 

[*^  HWood-Okrvinr  or  Bhaplng  KMhlna. 
— ^ill  aone  one  kjodir  te/oim  me  3awaod-caCTfl« 
naiksw  ia  to  be  had  t  I  know  aevinl  maeblnaa  of  oS 
d(aai|«i(Bi  have  been  ranolad  and  naed,  and  aleo  that 
mhamaeUMwaauaAtocthe  nniMi  in  the  Honaai 
X  hrUamenl,  but  I  do  sot  know  wfaShar  tbey  an  Mi 
wd.  Ihaveoevaoeaiadeaaiptlon  otooeln"Onn." 
WkatI  *ut  m^  ia  not  nnll)'  ■  earving,  bnta  (buing 
bu-that&,atBaehiae  that  will  leimdaae  a  dno 
ni  (etMbs  eonvex  or  eaunra  toim)  in  dnpoaala 

ii'Sie(^'^b«rot 


vof  timea.    I  anpnoae  an 


y-Voimlxix   AooiuanlKtoTB.  —  Will    , 

-Jtfv  «y  Che  beat  way  of  forming  the  pUlee  of  a 

/Tfhtoni.    ThepfaUfaateSbyBliyl  Uiek,  (aat 

•*(/    ^'^^fllled  with  red  laid  mad.  Intoapaete 

siO.    t  have  Itied  them  wiU  a 

a  hsivy  one,  bat  they  will  oDly 


AirSWSBS  TO  COXBZSTOHIIZHTS. 


U  bt  nddrcatd  It  lilt  EoiTl 


Helix. -Cook  .—O.  .. 

toglat.— B.Se.,  Plymouth.— D.  Bobetto.— Wbaddoo.— 
Dunelm.— South  African. —Young  Fitter.- ^or.— 
Q.  B.  Lnckhuff.—Bleetna.— ThanBul.— Bee.- T.  L  A. 
— Fprrea,  S.B.—A  Fellow  of  the  Boyal  Axbonomioal 

light  a 


TiuL     (Why  send  a  quaatJoB 
red  hundnda  of  timee !    It  ia 


ia  paaaibla  to 


r  ao.  Uae  a  ehroziiio.aei[I  battery.  See  indioca.) 
Buv.  [Why  not  uae  a  plainer  aignatsn)  To 
let "  aa  aleetilo  lamp  of  1  «  lii.p.  yon  will 
.  glaaa  blow*!  plant,  a  tomaae  ter  prepaiiag 
„,!»  niantent,  and  aSpnagel'a  or mannry  air- 
pump  for  mating  a  Tamnm.  All  thlnga  oonaldend.  ft 
would  be  ebeaper  to  boy  the  lamp:  but  yon  wiH  And  full 
pa^odaia  in  back  volnmea.)  —  F.  WuroiD,    me 


tmladint 

Ibeeompany,  and  in  voy  mai., „ 

looomMive,  rBilwayLandtheiteani-eagioe.|— Bruoiia. 
(You  have  already  found  the  mnedy  lAon  yon  say  '*  1 
Hnrt  eoroetimee  that  it  I  talk  ateady  and  take  nir  t&na  ■■ 
—wall.  Ibid  (hat  alwaya.    It  ia  tba  ■ 


naetiae  leading  ai 


, „   .-,  dowly,  and  the 

without  the  '*"—•■*'    t.  We  agne 
niuft  you,  and  we  aza  quite  aura  our  pr^* —  "■"  * — 
they  haartilj  wiah  odvaitieen  woaU  m 
eepeoially  namaa,  addrcaaai,  dime 
SduiTl'iiBaa.    C'BertbaHe" 
the  sUte  of  tha  wr*—  •■-  '     '   ' 


wooU  wilta  pbMr— 


NOTICES  TO  COaRESFONDENTe. 

^T  aolntioui  to  l.in  bvF,  C,  Cook,  J.  Kiitmi^ 

E-Sajiden  Iverr  neat).  Link,  Formif*,  A.  flolua,  O,  W. 
Hiddleton.  3.  Q.  Hankin.  A.  Dean,  J.  Kilbeo.  and  Fr. 
FerDandDi  tol,lU<)y  J.  Kilbee.  J.  Kiatruck,  Look,  aod 
J.  O.  Hankin. 

Nkii(aentendfar1\iuRiey:— ADean  (C).  J,  W.  Bead 
[CI,  and  J.  Killbee.  At  pnaent  only  two  have  entow'  ' 
A,  one  for  B,  and  five  for  C. 

0.  J.  L^HaKBT. — Thanka  for  vary  interesting  game. 

F.  C.  Cook.- We  ahall  be  very  pleaaed  to  reoeivi 
ptomiaed  problem. 

J.  W.  Ea.n.-If  In  1,IM,  I.  ^-^g.  «id  th«i  ii  ■». 
Q-Kfl[eh]  K  eaeopea  at  B4i  and  1>>- lt'«Uji  Gltiuur, 
Sanny  SohA  reccind  with  tbanka. 

THt  /.anil  Jfimry  pnbUabee  a  renuukoble  quadruple 
problem  by  O.  A.  Comaa,  of  Oiiai,  Sardinia,  which  oon- 
aiate  of  a  three-nwre  pmbloai  no  maUor  which  way  the 
boazd  ia  tamed,  each  time  giving  a  new  problem. 

It  ha*  at  length  bean  amnged  tliat  the  matob  between 
Idacaahln  and  Torkihin  ahkll  be  played  on  Satnrd&y, 
Mb  Hanh,  at  (ba  Atiwamm,  Moncheater.  A  ooanty 
nateh  between  laiooaahiza  ^minaa  Uvfnool,  and  York- 
aUn  mlno*  Leeda  aannda  latber  paradoxkal  in  terms. 
nua^  cneh  ride  may  tnuatar  aoma  aCtoeg  plagren,  the 
teamaeanDOtbraayineanabecDOeidend  aa  fairly  repre- 

Km.  Caanan  Wivrai  Voon  bos  eommonced  an  i 
taaaUngChcaaadnmnlnlba  IfnUni  AtrfAIle,  an  ent« 
tiinlng  mnthly  jooiaal,  (oUiAed  at  Tictccla  Chunba 
Bt  Andraw'a-idaoe,  Ptynuoth,  at  thnaptoce  pa  numbi 

la  the  London  Ettudtf  PatI,  lb.  Oonaberg  daaeribaa 
Kr.  Blaekbune'*  blindfold  BOmea,  played  cecaatlr  at 

Xanehtrior  with  Mr.  T.   »     ™" —     —   " "■ ■ 

Hc^ihy-a  beat  aSorta." 

Ia  the  Srat  roa^  fc 


boan  drfealod  by  Ctewa, 

Curan  Uacxnnt  haa  won  Ui  matah 
mayo  by  eaTca  gaoei  to  toai. 


Kdry  eo  vwy  t 

TolnmeaO— AflATIua.    , _, 

week.  The  fullatt  poarible  informatlsa  aboot  miking 
ailveiMm-glaae  teleecopea  baa  been  given  in  our  baefc 
vDluraex.)— Sraii).  (waenottfaeeonatraeUonctf  iDc' 
bough  recently  deeczibed,  and  will  not  glaae  do  t  bae 
p.  lUof  laatn)l.,Feb.  I.  Pliaterof  Faik  wllliet  "htud 
enough  "  if  it  ia  good  atulf  and  ia  wop«1y  toeated.) — 
Enn-ii  a.  Piciiouo.  [Spiagua's  " Beotridty,"  E.  ud 
F.  N.  Bpon,  ISA,  Stnnd— think  it  i*  oat  of  print, 
though— and  Tunnut'e  "  Electricity  In  the  Tieafanit 
of  Ducue,"  E.  W.  Allsi,  Ave  Mono-lane,  BX^)~Oa> 
»  A  Fix.  (Steam  or  bcul  the  wood ;  pineh  it  up  in  a 
vice,  and  you  will  find  no  difficulty.     It  ia  rcaUy  not  a 

UBonened.)^Y.  U.C.A.  (A  oboog  solntlni  of  tnng- 
■tate  of  eodn  will  raider  meet  thinga  Unroot,  or  noo- 
lnllamnubli!,atlaaL}— EioDiBiR.  (TbepUitaihonld 
be  aiMd  well  boton  applying  the  paint,  olbarwiae  itwill 
aofar  "injure"  thepotait  Out  itwillabeorb  theoiL)— 
Tabo*.  |You  do  bA  requin  many  ptaetiaal  binta  for 
using  the  manifold  or  carbon  papenj  but  if  you  do  they 
irfll  abow  you  at  tbe  Btatiouen  iritete  the  pqer  la  ttiS. 
Uae  a  metallic  pencil,  and  if  you  want  to  wnart  tbe 
paper  yoateetf.  make  a  mixMn  ^  waihad  Urd  and 

lampblack,  or  olive  oT       «     .   -- 

no.     [Anawfted  m 


of  dyeatiih,  it  is  acamely  likely  that  any  toA  woA  li 
inibliabedj  but  than  is  Grooka'a  "BandboiA  of 
Dyeing  and  Cklieo-prlating,"  Longman:  and  SMof*! 
"  Manoal  of  Colonn  and  Dye  Wana,"  CMnby  Look- 

wood  and  Son.)— M*o»ith.      C"" .a-ii™  i-  . 

stringed  mstrumait,  the  strings 
vibration  by '  — ' 


naphtha  or  mettaybUed  apiiil,  ud  eolonred  with  any 
suitable  pigment— venniliuD,  say,  or  dragon's  bloaiC 
gombotre  or  tunnehc  For  laii^  patteni*  paint  is 
i{«»t«lly  aaed.)— E.  B.      (See  tbe  f()ithq(«iing  Index 


i» 


SNQUSH  UEGHANIO  AND  WORLD  OF  SCIE37CB:    No.  1,249. 


MascqI,  1S89. 


tlw  tedir  Tofannci.  A  good  EqvttimB  ooBBDftis 
fwwnpowcd  Ox  thiec  pnte  cuih  of  powdeKd  litlkfti^,  flD6 
white  aaad,  and  jlmtAet  of  Fuia,  mixed  with  one  part  of 
powdend  rarin,  and  made  into  a  paste  with  boiled  Un- 
seed ofl  and  drien.)— T.  E.  Brsxcs.  (Do  roa  mesn  the 
"Home-made  Incubator"  in  No.  11051  There  are 
seytfal  designs  in  back  Tolomes.)— Axcissrr  Obxxcs. 
rTfamedmeata*'  and  "potted  meats"  aie different; 
ooiyoQ  will  find  all  partioaknof  the  methods  dfm- 
pamian  in  back  niim2)erab)--KovicB.  (Whj  not  wee 
a  few  tossntis,  of  ptoeiirs  a  handbook  of  the  art  I  Tbere 
are  several  artides  on  bookhimding  in  back  TolmneBi  and 
a.vadetgr  oi  vsafal  hint*.  XI  yev  pnU  en  dd.took  to 
nieces  yon  will  see  how  the  "stringmg,"  aayoa  Icfen.it^ 
nas  been  done.) — H.  W.  (No  one  am  star  wUhont 
sffwifng  a  qpedmen ;  baft  probably  one  of  we  aaSine 
dyes.'  9.  ^Mdally  nrnnred  ooloiiis  are  nsed  lor  tini- 
ingphotoni^ibs.)— IL  A.B.  (fiesnelraBdentandyimft 
bi&  seven!  f oims  of  ooil  have  been  illaatrated  reeently. 
2.  The  tires  of  the  wheels  are  eoned;  tlwre  isalittto 
pUy  in  the  axle-boxes;  and  the  outer  nil  is 
slightly.  There  isalso  a  IMe  alip.J-nJ.  £.  P.  (! 
instruments  for  describing  OTals  ana  ellipses  have  been 
fttostratod  in  bade  niunben,  and  yon  can  see  mnat  of 
fhe  most  Qsefal  at  Hr.  Btanler's  in  Great  Taxnstfle. 
W.C.  Perhaps  Ms  work  on  "Dnwin^  Instrnments*' 
wovild  sopply  the  information  Ton  retjuore.) — ^Puzzled. 
(Why  not  procnre  a  Tnamml  of  the  game  f  We  ooold 
Betq»respaoe.)~R.BBowir.  (Ginger  ale  is  not  bicwed 
with  yeast  Here  is  a  recipe :  Take  1  gallon  of  plaiA 
synp  at  4SP  Twad.  and  add  4fl.oz.  of  compoond  tine- 
tore  of  gin8?t  ^os*  of  acetic  acid,  and  |fl.os.  of  sd0bz 
eolonnngv  Use;  an  ganee  or  more  to  eadi  botfle  of 
a&ated  water.  If  you  want  any  similar  iniarmatiian, 
look  in  Qor  advertisement  oohiTnns.  snd  apply  to  Menn. 
Bamett  and  Vaster  for  one  of  their  eafaiogaes.}— Sirb- 
scaten.  '  (Tcb:  back  numbers.  No  book.)— F.  H. 
Kooat.  (we  do  not  know,  bnt  no  doabt  dealen 
in  deetncal  ap^^i^inoes  woold  procure  it.  We 
qiioted  ;fl)e  desOTptiotL}— A  Lkakkjib.  (See  pre- 
▼MM  oaewer.  We  have  no  fmrther  details.  Flentx 
of  telephones  in  back  yolmnes.)— Hossa'  'Powts. 
(Pleaas  see  indioea  or  the  textbooks.  The  queries 
haere  been  answered  many  timea.)>-Ck>uiiTXY  Bor. 
(Are  jpu  going  to  manage  a  steam-engine  or 
wl^l  If  so,  pnonrea  sisMmiybook.  ***neflBfeI7ae 
of  fiteam,"  poUiahed  by  Crosby  Lockwood  and  Son, 
and  BoBzne's  "Oatechism  of  the  SteamiBngine,"  pob- 
liflhed  by  Longmans.)— TBuaraoHS.  (See  the  aorer- 
tisement  page^  All  the  availabla  teUmhones  are 
mentioned  in  themt.aod  deseaptioha  will  Wfoiqidin 
the  back  vohuBak)~J.  McC.  W.,  (Yon  must  be  artldfed 
t6  a  cKTil  or  a  merliapirsl  cnginser ;  bnt  yoa  oaa  obtain 
the  desne  of  bachelor  of  engmeeriny  from  Dnbtte  and 
Queen^s  Unsre^rity,  Irdand.)  —  HoatcAz.  Nioova. 
(Gronnd  alum  oc  bomx,  we  srapoosu)  —  BsQtnaxR. 
(Hamrieeves^or  inks  In  back  volnmes.  Doyoawont 
to  raaka  the  iiUM  gn  the  coBonercial  hssIw,  or  merely  f or 
private vatk t  The  a«iline«oloitramBke  eoDceUeht  inks.) 
— Ooxevxirr  fis40BB»  A.T.P.  (The  dfawthwM  fp^m  on 
Febrfi are  soMenily  eocplUai;.  T^e  iwtlery  wins  are 
oonnest<ri  as4e9cnbed«tAA;  btatLadaBM  oeUeaxe 
not  of  much  ase/oc  aocb  woric  as  they  Msutt  deem  V  so 
goickly.  Use  JAiUer  odb  or  the  chromio^dd  batey. 
Head  again,  *  sod  trade  all  the  ooonections.)— J»  w. 
(See  the  baok.vebmiet.  The  gmns  mnst  be  rosed  and 
thaa  disBolT^  in  tbe  Cnxpentine.  Vamish-maklng 
cannot  be  eairied  on  eeonomioally  on  the  small  scale ; 
bat  if  time  oaa  be  given,  pulverise  the  gams,  mix  with 
crushed  ^ass^aod  pot  mto  bottles  wiui  the  soWeate. 
Then  leaTema  warm  (not  hot)  place,  snd  give  an  oeoa- 
aional  shake*}— Htth.  .  (Ton  ooold  itaid  an  answer  in 
the  b^ek  holmes.  The  best  mediam  for  mixing  with 
the  bsopaepowden  ia  a  pale  eopal  Taraish,  ftee  from 
lead,  whioh  has  beea  treated  to  a  fbw  bits  of  qnicklime 
and  9X  times  ito  balk  oC  turpeafUne^  Hix  flwfllOBred 
,  Varnish  and  the  bronae  powder  as  reqaired.  B.  See 
wdioea  f qr  ref «f«ooei  ahoot  the  saws.  They  reqnbe 
^  and  saeolal  tempering,  end  altogettier  an 

skill  wbieh  can  be  aeqnired  only  by  prsetiee.) 

-H.  Wake,  W.  J.  PABKxa,  Viaiob,  Lox.    {in  type.) 


TERXS   OF   SUBSCnUPTIOir. 

PAYABLE    IN    ADVANCE. 

S».  id.  far  Sis  MoBths  aad  lU.  for  Twelve  Mantha,  poit  tVcc  to  u» 
part  of  the  United  Kingdom.  For  the  UaitKl  SUI««,  13«,  or  adpl. 
tie.  tpM ;  to  Prsacc  or  Brlgintm,  la*.,  or  Mf.  Mk. ;  to  ladM  (via 
Briadial),  IS*.  M. ;  to  New  Kfaland,  the  Cape,  the  Wr«t  Indies,  Canada, 
Nora  Scotia,  NataJ,  or  an  j  of  the  Anatralian  Coloaiea^  13a. 

Th*  rcnuttanc*  abevld  be  made  br  Poat  Oflee  Order.  Back  anmbert 
eaaaot  b«  ■cmioat  of  the  Uait«d  Kln|tdom  h*  the  ordinary  newspaper 
poa^  bnt  mnat  be  rcanitted  for  at  the  rate  oi  4d.  each  to  coT«r  extra 
poatl(C. 


««»«^  Jamx*  W.  Qossip  and  Co.,  of  t24,  Chratnnt^ttreet,  rhila- 
ilelphla,ue  Utttborbed  to  reaeWv  tabMripUona  for  Oxt  Vnited  StxtcB 
rortheBNpLISHlt^HANIC,  «t  tbe  rate  of  3  dola.  2Sc.  void,  or 
TIOKcea  wilfinx*  per  aasian,  poat  free.  The  ropiei  will  be foewaMed 
direcibTaaailima  the  pvUiaoinK  oAce  in  LoqdqpB.    AH  ayibacrip- 


tiona  will  roBimencc  with  the  number  flr«t  iiaued  after  the  receipt  of 
the  eabacriptioo.    If  back  nnmben  are  rro  aired  to  complete  volnmea, 
thcTBUMtbeieM  far 
portage. 


•I  the  rate  of  3d/  each  copyv  to  eoeerest^ 


Tola.  IV..  VII.,  XXVI.,  XXX..  XXXII.,  XXXIV.,  XXXVU  XXXIX., 

XL.,  XL!..  XLtl^  XLIII.,  XUV^  XLV.,  XLVL,  and  XLVU., 
bonad  in  cloth,  Ta.  each.    Poat  fkwe,  Ta.  9d. 

AU  the  otber  beond  volomea  are  out  of  print.  SabKribera  wnuld 
da  well  ta  oidcr  vatance  at  aeon  aa  peaaioU  after  the  ronclaftien  of 
each  haif-jtearly  volume  in  Febmarj  and  Anfc^iat.  aa  oniT  a  limited 
number  are  bonnd  np,  and  these  aooa  mn  oat  of  print.  Moat  of  our 
back  nnmben  ran  be  bad  nnirly,  price  2d.  each,  throUKh  anj  book - 
aeller  or  newaa^ent^  or  X^d.  each,  poat  free  from  the  oCBce  |raoepC 
index  nnmben,  which  nre  3d.  each,  or  poat  frae,  S^d.) 

ladezea  for  VoU.  VI.  and  VH.,  3d.  each.  Poat  free  3|d.  each. 
Indexes  to  Vol.  XLn  uid  to  snbaeqnent  rola.,  3d.  each,  or  poat  free 
3|d.    Cases  for  bindinf,  Is.  M.  each. 


HOTICE   TO    SUBSCEIBEBS. 

Bnbaeriben  reeHviuf  their  eoptes  dirwt  fVem  the  offlre  arr 
reqoested  to  obaerve  that  the  last  nmaber  of  the  term  for  which  their 
avbacription  i|  paid  will  be  forwarded  to  them  in  a  Pimk  Wrapper, 
u  an  iatiuetian  thac  a  <rcah  remittaace'ta  netfeaeai<y  if  it  is  desired  to 
continne  the  anbaeriptioa. 
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Thb  quailva 


of 

loe  be 


AATTUnr   Bttlfennnoe  be  too  widely  knoSm.    It  is  the  onlT 
ff!^r^-*^?*^  !?»*»>*«  belt  mumanitd  hj  Cfcoassnds-^ 


teaflmnallW  »a  a  aunpb^  natural,  and  spesdf  «nre  for  all  Rhcu 

KtM  aad  Xmrons  alfections,  Impaind  Titatitr,  Liver  snd 
.-  L"7  ^'^S"**  Ladles'  Aihneats,  4c.  Pkmphlat  and  adviA-  may 
te'.*ffiJl?**"lP*^*^y  *"^  ^T  ^***''  •»  Wication  to  Mr.  C.  B. 
Sf;ftS^,>^iTf*^,.?*«^'"*  Heetricisn,  the  MBDICaL 
BATTraiTCMiPANr  (Limited;,  SO,  Oxford-street,  London,  W. 
fcomcr  of  BatMm&e-place). 


CHAB0E8   POB   ASYEETISDrG. 

TJirfy Words     ,      ...^     ..        2    « 

Every  AddiUonal  EiglU  Words u  e 

*  «£[!?'  /iff  AdmtJsemeata  Five  ShUlinits  tor  the  flrsl  40  words. 
li5!^Sf^«Ji-  ?*i  ^"•'  <f»*fwpb  A^TsrtisaueaU  One  8hUlii«  pef 
2?  •  «°  'S'^J.'^***  or  PariMfTuph  Advertisement  inarrted  foTlrss 
lAan  Five  Shillings.  Redur«a  term*  for  aeries  of  more  than  six 
»A**vti«Os  mmy  be  i«c«rtaiaed  on  apjdicatien  to  the  Publisher. 

AD VEttTI WMENT8  in  EXCH ANQE  COLU MK-for 

Twenty.ft>ttt  Words         ..  ..     o   3 

For  settrysncMedipg-ElirUt  Words     .\  :       0    3 


AOV^TISEMEKTS  in  the  SIXPENNY  SALE  COLUMN. 

Sxteen  Words         q   t' 

For  every  succeeding  Eight  Words      '.*.        *.'        \\     o    S 


«.:-.?i?!CiV?^  *"  ??^,5*"*  "o  Di»pUjTd  Advertlsemeots  csn 
s£penr  in  the  •  bixpeany  Sole  C  oiumn."  AU  AdvtrtJaemenU  mnat  be 
^^5***1J   ""  «d»e"on  >•  made  on  repeated  insertions,  sad  in  cases 

r**S"'.V*.°9*>-  '^*»nW  ^  ••o^  end  not  auunps.  Stamps,  however 
SJSiIpJ.M!*""'  ■«*«P«>.  «"y  be  sent  wh*re  it  is  Inconreaient  to 
.j^J*«  «*'*«»  it  included  as  pert.ofthe  Advertisement,  aad  charfvd 

Adretliaements  mitsr  reach  the  Office  by  t  p.m.  on  Wcdneadnv  to 
laanie  nwrtfon  in  the  foUowinf  rndmy'a  oumbir  »»~««»»y  » 


.,Sj?ST*y*5  ?H?»  *»4  Oiiitmont.-The  Pills 

H.  """*  ertictive   rrmrilir*  e>er  diacotsred  for  cases  of 

oMtiutr  ronstlpetlnn.  ronffmed  ind(,jretion  and  lolic,  complainU 
wiucli  are  rnpntlrrrd  by  vxpoaore  and  irreetjljr  frrdine.  Tbe 
SV.L*2Ii*  »»U  be  found  of  the  very  errati-st  scrvlc..  in  cases  of  piles. 
Abscesses,  sryaipcUs,  and  aU  kinds  of  local  nioemtioaa.  ^^ 


OXJB  EXCKAHgE   COLTIliOr. 

7%e  t^rtfB  for  Etchtxnge  ffoticetit  3d,  JhrthafSni 
24  worksj  and  3d,  for  every  succeedinp  8  words. 

Good  valae  oStead  for  all  kinds  fJ  Xnatromente 

and  Collections  of  Appar«tiis  of  ScieatiAc  na|nre.-*CA.rLant,  Science 
Exchange,  Chenies-strcet^  Tottenham  Court- road. 

Piang.-£jy]ui^.  pffcxv  /pr  bAadwrnp  rosewood  grand, 

out  of  KMir.  Would  suit  amairar  to  learn  tunmg  and  repairing  on. — 
C,  FinsDury  Houaa,  Wood-green. 

6|  oentre  Back-^eanMl  loathe,  nght  feet  poli^bed  oak 

bed,  iron  tap,  alide* rest  partly  made.  fk<c«-pUte,  drill  chuck,  T-rests, 
ac.  WaSt  bafe^  Gas  Engine,  op  oflera.— Hot,  Kingslry-strset, 
Sunderiaml. 

Astronomical  Telesoopes.~-6everal  to  be  exckanged. 

—J.  BasasTT,  IS,  I^mwin-road,  Su>ke  Newingtoa. 

Lathe  JSoadi,  baak-««fared,  Jin,  or  Sin.  wanted.    Will 

rive  good  Kaxlifth  Silver  Lxvsn  Wa-tcr  in  perfect  order,  value  flfis.— 
Tnoa.  Ca^OK,  63,  Ctmrch-street,  Preston. 

Dr.  Tt^ichol's   Fonntain    Bath    and  Baieinff 

DoccH,  rnuDt  valuable  hydropathic  appliances,  quite  new,  not  used, 
eostS3s.    OflferS)  Lathe,  Dnlling  MaehUM*,  Books,  &c.— Below. 

Circular  Saw  Spindle,  9|  thiek,  4ft  'lonjr,  with 

saw,  scU  at  aOa.  What  offm  in  exchange  ?— Wsbstkx,  Bndfre -street, 
Bnltea. 

Electrioal  Applianoea.— A  lot  to  be  disponed  of 

aheap.    What  offen  ? — Apply,  Goooonn,  Iligh-atreet,  Dorking. 

Portable  Fan  Forge,  hood  and  iron  chimney, 

Ererf^  Screw  Press,  lot  of  Ma:;io  Lantern  Slides,  mahogany  case  of 
roaeopic  Mountings,  second-hand  Safety  Bicycle. 

lAthe  Wheel,  .speeded  for  Rut  band,  120lb.,  crank 

and  treadle  not  rconiifd.  Exchange  offen. — TnoHAS,  U^  Woodcross, 
near  Boston,  SUlv*     .  « 

Small  Lathe  wanted.    Wonld  exchange  for  thopoti^b 

Instrurtions  on  the  CLAnlonsr,  by  n  Profeaaor. — Address,  H.  Moon, 
19,  Moesbnry-road,  Clapham  Junction. 

American  Organ,    handsome     £18   instrument, 

■wncrotts  stops,  knee<sw«ll,  eosbumans,  as  new,  unsoiled.  £xoJiaqge 
Flano.— MscHAJlie,  47,  Fcmhead-rond,  Westboume  Pork. 

'.  Wanted,  Airew  Plates,  Taps,  Stocks,  Dies  (Whitwoith 

pieferrcdK  all  «ita%  in  exchaaga  for  New  PiKM  Ameriean  Oigwfty 
ICagic  Lantern.— SlscxAMic,  4?7Pemhead-road,  w. 

Wanted  BaeBo  fitodio  AtKiessuiItiS,  in  exchanoe  for 
Boons  by  Prof.  .t^pdnU,  Frwrnenta  of  Science^  two  other*.— Rcsrxc, 
4,  Carlton- terrace,  Hartow-road. 

ICohr'a   Burette,  other  volmn.  and  Chemical  A]h 

paratns  and  Chemicals,  Induction  Coil,  two  quart  Bunsm  rV!I».  nrrrr 
nssd.  Correspoadface  invitsd.  Cmmiicws,  6&,  BaxtoQ-ro.id,  Marclet- 
fleld. 

"Hiatory  of  Borne/'  Ward  andLooVn,  romplct^, 

clean,  unboupa.  What  OflVrt  Electrical  or  Microscopical  Work  ? 
Wanted  Bottona's  *' Electrical  Instrument  -  MakioK.'— How  ani>, 
Cemetery- road,  Rotherham. 

Quarter-Plate  Camera,  two  lenses,  two  double 

backs,  six  dishes,  lamp,  printtne  frames,  rhemicala.  and  sundries,  bj 
Lancaster.    Exciunge  Min.  Bic jele,  or  Safety.— Below. 

Wanted,  good   six-keyed  Fioeolo,    mtmt  be  by  ipod 

■uker.  Goctd  exchange  given.— Addreaa,  H.  M.,  St,  Buckin^ham- 
road,  Stratford,  £. 

Wanted,  Esolibh  XacHAMic  vols.,  for  "Oaasell^B 

Katcxoi.  Histout,"  four  vols,  in  ports.— Ssvb,  l'ont«frai-t. 

Fair  of  thoRrag^h  good  Skates,   worth   12(i.,   will 

exchange  for  Electric  Appsimtns,  Metronome,  or  offen. — C.,  16, 
I'Jmi ngton -road,  CatobcrwvU. 

Dynamo— Slide-Best. — Wni  exehancrp    nrnlcndid 

le  gnuwa  Dynamo  for  KUde-Reat  for  Sin.  Latlie.  CHhi-r  Eicotrical 
Goods  offered.— 12,'Barkercnd-roaa,  Bradford,  Ynrks. 

Wanted,  a  Polishing  Lathe,  to  exchange  on  agroement. 

— R.  I.  W.,  CO.  Longflcet  Post  Office,  Poole. 

Oomponnd  Tjanneh  Enarine,  3)xn.,  nnd  Sin.  by 

4in.|  not  quite  ftniahed,  haeiiseiiW  sad  substantial  fivMcn ;  all  ports 
maoe  except  links  and  reTcrsinc  lever.  Exchange  oifera  rtqacated. — 
BAATAaif,  4S,  Hadlew>rosd,  Tonbridge. 

Dynamo  Oastinflrs,  200  candle-powex,  Munchester 

Type  jlschine ;  also  good  IDdurtien  CoiJ,  b^  IIaInc.  OlTen  in  ex 
change.— J.  Gouolxt,  73^  Southgate-rosd,  lahngton. 

Foot  lAthe  wanted.    In   flood    ord^,    with    diffetent 

bucks.     F.srhancc  Lxxs  and  Cojixaa.— U.  (<rt<  x«.  Ut  idee -street, 
turminater  Newton. 

Wanted,  Fumitiuv,  Caqiet.    Grooeir,    Dripory«  and 

ProTisions.    Kxchance  BicTrus  or  TatcTrLS,  from  a  large  stock./—' 
•  HnionTO!*,  Tmco  Works,  Elton,  Peterboro. 


Bdoptieon  Opiate  Oailkam«  4  double  bsclv,  Vw 

extension,  very  goed  condition.  Exchange  for  |-pi-itr  Gm'..^  «<-^ 
Len^  or  a  by  4  Ross  Portable  Symmetncal,  or  offert  — H  i  >  k  ^, 
Weekday-cross,  Nottingham. 

A  quaxi-aise  Bunsen  Battery,  squar«,  in  gonrj  „,i^ 


diti<mr  Exchange  for  Bichromate  Battery,  or  96  wuv 
11,  Bromley-street,  Btaekbnm. 


^N 


Wanted,  Set  of  Castings  (or  dxawinga  from  vrhrk,  ii 

make  patterns),  of  small  h/draulic  Organ  Blower,  cjUtJttT  jna.  m 
2in.    Exchange.— Co LUXs,  Eaton-place,  Tonbridge.  . 

Orffan  PipeSf  open  diapason  and  flute,  tenor  C  tu  G* 

4i  pipes.    Offers.— M.Jm90%1i»  33b  MM^t-plMM,WdleniMiL 

Or^n  Pedals,  set  ofbndi,  ia  good  order,  CCtr.K 

17  keys..  Offcn  in  exchange.    A^ply  atiOTe. 

Street  Ooil  wanted,  inu&aterial  if  defect ir^  .:^ 

Boiler     about     half    horM-pewer.       Good    exxhxncp     jr-TT^-'if 
MinncxTow,  Sa,  SonthaapCon-HMreet;  Comberwell,  4».  E.  . 

Powerful  3}  stroke  horizontal  Bnffine*  wvnU  rvpo 

ing,  new  Vice,  ttro  cramp«k  large  jf(|nara.    Wanted  Ilnl'    <-  ^ 
Ship,  or  Boiler.    Offen.— ^xaxt,  'J6,  Queen  Anae-road,  bii^'."-"' 

"Fleetwood'a  Life  of  Clirist,'*  in  16  mrt^.  ^ 


aZa. :  Clarke 'a  Patent  Bicycle  Rima.  Stin.  and  sA 


nrw 


distance  Saddle,  and  aewal  bicygle  Sttings.  What  oilers '— >t->u^ 
Engineer,  Armley,  Leeds.  ■ 

Horiaontal  Engine,  about  2in.  bore  bv  3in.  »tr^ 

well  made,  with  pump,  dee.  Want  Loeametiee  or  offen— P.,  fc,n(, 
Stirling. 

Oood  Self-feeding'  Bench  Drill  waated.     Exchaisii 

SAin.  Lawk  Mow  en.  A  genuine  affer.—<Addreaa.  laa>iM«<'.c^ 
Brighton  Honoe,  RedhiU. 

liOOOmotlwe*  model  of  N.L.II.,  scale  lin- 1'>  ihf  f<v4^ 

coat  Cltl^  took  prise  at  exhibition.— TilsvkT,  Whil>-  Posiii^ 
Victoria  Park. 

Two  10e.p.  Dynamos,  ilnWted  for  wire,  with  tr^ 
—Below 

lOOcp.  Dynamo,  ready  for  lirise.  with  eoirunnt.t]r 

and  bru«he*,  gunmetol  trunmena  and  benrings,  ft'.w  «% 
lubriciitora.  Excbongi:  rajos.— MircilXLL,  Packisgton-pla.-^,  L«'»j;|- 
ton  Spa. 

Tannera.  —  Vsltii% 

'Xf  medem  iJ^inkkA  i 
'iCLKA!<i,  Harwood-»tr«>«t,  *-<hetf-l 


mntaton  andbrushr*,  teeminsls  on  oak  baaeboerd.    ExcLoa^  r^4 


Amateur 

-1 

Useful  exchangv.    Offbn. 


M.S.  on  tt«!  Roae-Eo^ine,  laige  (Teal Chuck,  medem  U'v«>ri»kA '.  _  *  jmC 


Pantagraph,  for  enlai^^ing  sketchea.  phottit.,  a<l, 

cost   fis.,    complete,  with  instractioos.     Exchoitge    anylhia^.^W. 
Parrzusox,  Carlin  How,  R.S.O..  Yorks. 

Oestefcner's  Oyolostyle  Oopyinfir 'Apparatus,  m 

Graph,  coat  'ils.    Will  exchange  for  wi»rk«  on  Swrrerm*  htuiia^ 
Amateur  Work,  or  offers.— Bioos  li^i  Yorlf-rosd,  Leeds. 

Wonted  tx)  exchange  'geziQin^  Tsade  Secipes  and 

SxcElTa  f«>r  others.     Send  list*  loS.  A.^TiXtO,  Tl¥?  Hill,  W.t£j. 

Key  to  Barnard  Smith's  School   Arithmptic  wwtii. 

Exchange  six-key  Concert  Flute.— \ddreaa,  J.  BufTaxM,  h.>LL-vt» 
Rotherham. 

Induotoxiumt  lin.  sfMrk,  fitted  with  ooqudtiU}.?, 

also  switch  to  condenser,  nvsuntad  on  tSahognay  pedestal    %■» 
offers?-^.  Cv;iiiixuiiAM,  fifi,  Yirtorix-aqusec,  Llvnx)Mf«l. 

*'  BnarUsh  Xeohaxiio,'*  back  timibc«ii,  from  M.r  j 
24th,  lIKT.  <9  pnt^i  4atd.  Wtwt  aOeal—T.  TWoltt,  Tu  liil 
.Lodge,  Buahey,  Herts. 

Small  Ooil.  Oimwa,  double  ba6k,&e;,>Iodd  fjogvj*. 

21  paru  '*  Popular  Educator,**  2  paokets  Cold   X^inar*.     1.1j  mf 
Lantern  Slides,  &e.->Gco)ioE,  H,  Sjdne^-rosd,  Shefflsld. 

60fh.  Bioyele,  Booth's  Mitring  Kachine  (larp-  ,  Stii 

eqnal  to  new.    Escimnge  6in.  single  epeod  Lathe,  or  sm*.)«r  lv  'l'^ 
back  gear.— C.,  13,  Brockley  terrace,  Chiawick«  W. 

'  One  9iin.  aad  one  7in.  Pistons  and  Bods,  And  tm 

Governors.     Lxdtange  for  good  4in.  or  A^in.    SUdr-rr«t «»  oinx,-*, 
Mfyrick -road,  London,  S.W. 


Good  Bnuas-flnisher'a    Isathe,    oampl< 

Electric,   Pneumatic,  and  vuristy  of  antislss  oiler 
.kddrcss,  W.  B.,  IGf,  Quecn's-rosd,  Bajswater. 


ete.     Waoti^ 

ml  in  tx'-I>*a^.- 


Oamera  and  three  Daric  Slides,  1-1  plate,  A-.V.- 

swing  and  i^vefj^ible  back,  Quite  new,  worth  £7  hn.  WantV-.  i 
Working  Machiovry,  or  offers.— B^ttt,  M,  Uatchett-rtrrH,  tit' 
minghom. 

"Science   Uonthly,"    VoL    HL,    unboond,  f-- 

"Cassell's  Pamil;  Phritician,"  parU29to:U  httt  Edition  ^C  ft.  'i 
Cavendish  Buildings,  Lie  t  ken  well. 


THE  sixpEiorT,  SALE   coLxnor. 


Adrertisementi  are  inserted  in  thit  columi.  at  tU 
rate  of  ^d,  for  ih$  Jirtt  IG  words,  and  6d.  for  euerj 
succeeding  8  words, 

Fretwork.— Catalogue  of  ererjr  tequiaite,  with  400 

illttstratiops,  iVee  for  6  stomps.— lianosn  Bsoa.^  Settle,  Tarka. 

New  Illustrated  Prioe  list  of  Screws,  Bolts  and 

Ntrrs  Sir  Model  Work,  drawn  to  actual  tins,  atat  on  socetpt  «f  <t&3;» 
— Monnia  Cohkk,  1X^  Kitkgste^  Leeds. 

Billiards  or  BagateUe,  or  Beqnisitss  fbr  dittos  « 

Billiard  Work.— Mux M to  Bnac,  High-stoseV  ImUos,  W.C. 

Hat   Bearer.    A  great  luzuy.    Fits  sQ  hAU.  ? 

stamps.— T.  Raw  sax,  Heatou-lons,  Stockport. 

Oraraa  Katal  PipeSt  ttrfosd  or  ontoioeJ.    I»vtt< 

pnces.— G.  SnistJO,  tiltle  (jMen-lisa,  Small  Heath.  Binu.axuai3 

Xancl&esteir  Eleotrtoal  8torea.-Vedjoal  c^^ 

Magnetos.  Bells,  Cells.   Wires,  Pilling%  Chemieak.    Best  Wrsu- 
J.  BsMTUT,  7,.Newton-street. 

TTiminsr  Woods.— Bar,  Ebpny,  lagnnnmtJB,  Hef 

Md,  *e.    Paiecls,  to.  «nd  10»„  ent  sqiA«».^Ua»«Bn  BxiM .  vt 


6d,  Pays  for  three  oonsecntiTe*  insertions  ofa^^v'^ 

sdvertissmsSU  in  4s<^sl  Morning  jtrewi.— Address,  Hks  iota- 


Microscopy.— Inatructire  list  of  xealJj  hirft-<*i 

vtanlcsl  preparaUona,  with  sample,  2d.— Wai^tix  Wnim  uUh 


botanical 
Swaffham 


VZm 


Lathes.     Lathes  Chean,  good.    List  S 

RoatxsoK,  Cather ins-street,  SbrSleld. 

Wheel-cuttinff  and  Dividing  to  12  int 

eter,  in  brssa  only.— C^sou,  BsUnd«,-str«et,  Hiuulet,  MCd 


meter 


Breechloaders,  sinxle,  from  las.  6i. ; 

Air  Guns,  Ac.    List  wl  AnxT  tuMiHAcr*^*,  Orsn>iUcy< 

(ias  Snffines,  best  and  ohcsapef^.- 

KxAs  nnd  Co.,  ManvMctunne,  101,  LesdenhoU-s' 


[Cofitiftiied  on  page 
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HICROSCOFICAL    ASVAKCES- 
XLIV. 


CambridgB  Phil.  Sociotv ;   former  Fellow  of  8t. 
Peter's  Allege,  Combndge. 
!     A.poelin>maitio  Resulta. — Safrftcstions  In  JAt- 
Blaek  MargliiB   and  Attennatad  Iilne* 
Uffht. 

THE  fine  aireads   aUuded  to  in   ttie  lust 
article  irero  produced  by  Mr.  Boj-atrom 
..    melted  ([uartz  fiudos  of  refraction  f  =  r5831 ; 
their   high  index   broadonB   thoir    intensely 
hlnck  borders.* 

When  the  jaws  of  the  diffraction  micro- 
meter are  just  nearly  exactly  closod  upon 
'  fho  black  edges  of  a  cylindneal  fibre,  two 
very  jwrfeotly  sharp  lines  of  light  glisten  on 
each  side,  and  the  limit  of  human  YiBton  ie 
quickly  reached.  No  diffraction  is  aeen  irhat- 
evcr,  and  the  moa-surements  can  be  taken 
-vi  with  singular  a<!curacy,  the  special  object 
of  the  inTention. 

Another  fine  line  of  light  can  bo  dis- 
tingniehod  wten  two  fine  epidor  lines 
,.  aimost  coincident,  such  as  Browning  mounts 
on  parallel  engine-cut  grooves.  The  thinnest 
tine  of  hght  I  have  boon  able  to  discom, 
■'''  allnwingfor  the  thickness  of  the  two  different 
spider  hnea  was  l-2J0OOOth  of  an  inch. 

Fine    cylinders    of   glass  or   spider-gum, 
acting  optioally  as  a  spherical  surface,   de- 
velop  cylindrical   brilliant  linear  images  of 
calcnlable  diametora,  provided  the  rays 
parnllel  or  originating  fromagivenlumiii 

For  condenser  of  35°  only,  a  central  c 
of  li^ht  can  pass  through  a  sphere,  leaving 
tho  shttdod  portioaa  black.  But  as  the  illu- 
m.Liiating  cone  is  contracted,  those  dark 
shadows  expand  untU  the  central  raja 
I.  delivered  by  tho  sphere  as  a  minute  point  of 
light,  obeying  the  law  of  refraction.  l:'or 
parallel  rays  the  distance  of  the  primai? 
focus  from  the  centre  tor  flint  glass  ia  haU 


—  (where  fi  uaiully  =  |) 


the  radius.    For- 
/■» 1 

r  being  the  radius  of  the  sphere,  and  /i  the 
refractive  index.  The  primary  foouB  for 
^  parallel  tays  is  mitiide  the  sphere  ;  whilst,  as 
'  the  apurhire  diminishes,  the  black  margins 
broaden,  and  the  imago  of  a  more  distant 
huninous  origin  shrinks  more  aiA  more  until 
at  lost  it  vanishes. 

It  may  be  now  opportune  to  allude  to 
Borne  of  uie  eubetances  giving  variable  blat^ 
margins,  either  as  fibres,  bubbles,  or  islets, 
such  as  tabasheer,  glass,  quartz,  English 
spider-webs,  and  Indian  spider-silk. 

When  the  glasses  were  honntod  with 
spurious  images  no  exact  definition  could  be 
attained  of  the  central  lino  of  light  beyond 
what  then  measured  about  l-lOOOUOth  of  an 
inch.  The  splendid  definition  of  this  infini- 
tesimal image  by  meana  of  Powell  and  Lea- 
laud's  newest  apochromatio  l-12th  objective 
is  a  delightful  surprise.  Under  1,300  dia- 
meters the  broad  margins  are  displayed:  both 
tho  inside  and  outside  edges  exhibit  the  most 

Sirfect  Hymmotry  and  precision  of  breadth, 
f  the  two,  coUodion  fibres  are  the  most 
interesting,  and,  in  Mr.  Boya's  opinion,  tho 
most  delicate.  They  shoiw  the  true  black 
margins  and  central  bright  line.     The  Dar- 

Ljeclingsilk  gives  the  same  offecte  without  any 
Bpootnim  of  intersections  (Fig.  2). 
1^      Tho  minute  ialete  of  iodide  of  potassium 


K;*^ 

Si^ 


^k-imuj  1.  iiffi,  mTertij^ta  Che  revXm  i 

""  -OL.  ZLIX.-HO.  i.atw. 


and  mercury  solution  is  well  represented 
figure  by  1 ,260  diameters  (Fig.  3J. 

Ordinary  garden  spider's  web  m  England 
i^  extremely  transparent  and  refractive, 
exhibiting  with  parallel  illumination  two 
exquisitely  clear  and  densely  bladt  margins. 
Spiders  last  year  were  very  scarce ;  but  a 
very  small  spider  was  seen  forming  most 
minute  threads,  which  were  secured  under  a 
glass  "  cover."  Onowas  carefully  measured 
— l^SOOOth  of  an  inch.  Mr.  Boys  has  ijone 
me  tho  favour  of  giving  me  other  threads 
(remarkable  for  fineness)  of  collodion  elec- 
trically discharged.  This  substance  give; 
also  block  margins,  very  broad  and  &rk; 
but  no  central  spectra  at  the  points  of  inter- 
section. 

Dan'eeling  spider  silk  presents  the  same 
optical  properties.  It  is  very  strong  and 
coarse,  and  whore  the  fibres  cross  over  onch 
other  the  thinnest  attennationa  are  produced 


L  their  edges  it  is  possible  to  imagine.    It 

very  pellucid  under  Uie  microscope,  and  to 
the  naked  ejre  of  a  brownish  hue. 

Introdudng  among  the  quartz  fibres  solu- 
tion of  iodi&  of  potassium  and  mercury, 
very  singular  little  lakelete  were  developed, 
which  very  soon  deposited  minute  drops  of 
metaUio  mercury^ — soon,  however,  to  be  re- 
dissolved.  I  noticed  very  broad  borders, 
■■"Ltensely  black.  l-18000th  thick,  depending 

1  the  high  refractions. 

These  Volets  entirely  hid  tho  black  mar- 
gins of  the  quartz  fibres,  esoept  when  thev 
were  in  contact  with  the  cover-glass,  whicn 
then  ^ve  brilliant  black  parallel  margins ; 
examined  apochromatically  with  Powell's 
new  glass,  No.  34,  just  sent  to  me. 

Under  an  extremely  fine  glass,  these  block 
margins  appear  perfectly  true  and  oven  in 
breadth.  When  the  condenser  is  depressed, 
IkecmaralUne  qf  brilliant  light  thim  Ihimter 
and  thinner,  the  jetty  black  margin*  btcoming 


broader  and  broader .-  they  are  broadest  when 
seen  by  parallel  ravs  titinsmitted  from  below. 
The  breadth  of  tliis  perfect  line  of  light  is 
calculable,  supposing  the  condenser  removed 
and  a  circular  aiierture  of  half  on  inch  per- 
mitted. 

The  nbeii-atiou  is  a  iiunimimi,  and  this 
accounts  foi'  the  supiijiuo  accuracy  of  tlie 
central  line  of  light. 

These  lesidts  are  entirely  dependent  on 
those  two  vaiiables— the  refractive  index  and 
the  diameter  of  the  round  fibre.  The  kind 
of  definition  attained  is,  therefore,  frequently 
nn  unknown  function  of  these  variables. 
.\nd  whether  the  object  is  a  bubble — i.e.,  a 
hollow  sphere— or  an  islet  puddle,  the  mar- 
ginal black  line  is  equally  ri'gulated.  The 
very  high  indices  of  sidphide  of  carbon  and 
oil  of  cassia  will  elicit  fine,  broad,  dark 
margins,  either  in  microscopic  ielete  or 
bubbles.  Solutions  of  phosphorus  or  arsenic 
also  give  interesting  data  ;  wiilst  intabasheer 
[bamboo  silica)  the  maigins  ore  very  faint 
with  12°  of  apertm^. 

The  delicate  English  spider  threads  dis- 
play intensely  black  margins  inclosing  a 
bright  cylindrical  image  of  great  beauty  and 
accuracy.*  Similar  margins  and  spectra  are 
seen  in  glass  crossing  fibres  [Pig.  4),  on  a 
larger  scale,  as  also  in  the  crossiDg  hairs  of 
the  antennie  of  the  male  gnat  mounted  in 
Canada  balsam  (Fig,  5). 

(Tb  be  continued.) 


REVIEWS. 

Slar  Atlai.  By  Dr.  HzsuAKiTt  J.  Xleih, 
translated  and  adapted  for  English  readers 
by  £dm(jkd  McCi.imE,  U.A.,  M.B.I.A. 
London :  Society  for  Promoting  Christian 
£nowledge. 

THIS  is  a  nicely-printed  atlas  of  the  stars 
from  magnitudes  1  to  6*5  between  the 
North  Pole  and  S.  Dec.  33°.  with  printe  of 
the  star  clusters  and  nebulee  in  the  same 
region  which  are  visible  in  telesoopes  of 
moderate  powers.  The  store  are  printed 
black  on  white  groimd,  with  name,  numbers, 
&c..  in  red,  on  the  system  of  Bayer.  Double 
stats  catalogued  by  Struve,  il  they  have  not 
been  noted  by  Bayer,  bear  the  number  they 
have  in  Struve's  catalogue,  with  £  attached, 
and  aH  other  numbers  are  those  of  Flam- 
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steed's  catalogue.  Clustors  and  nebiilro  have 
the  numbers  assi^od  in  Ilorschors  general 
catalogue.  A  voiiety  of  plates  are  included 
in  the  volume,  including  a  reproduction  of 
the  photograph  of  the  star  clusters  of  the 
Pleiades  by  MM.,  Henry,  and  some  others, 
the  utility  of  which  in  an  **  atlas'*  is  not 
easily  comprehended. 

The  Telephone.  By  William  Henry 
Preecb,  F.E.S.,  and  Julits  Maxer, 
Ph.D.     London  :  Whittakor  and  Co. 

This  is  a  practical  work  on  the  telephone, 
and  will,  we  imagine,  be  eminently  useful  to 
those  who  will  have  the  improvement  of  tele- 
phony in  their  care  during  a  near  future. 
The  rudimentary  principles  of  sound,  induc- 
tion, &c.,  are  set  forth  briefly,  but  sufficiently, 
and  the  history  of  the  subject  has  been 
lig:htly  touched  on,  the  object  of  the  authors 
being  to  cover  as  wide  a  field  as  possible.  The 
work  is  intended  f orthe  technical  telephonists, 
but  at  the  same  time  the  tiro  can  find  in  it 
all  he  wants  to  know,  if  he  brings  to  its 
perusal  a  slight  knowledge  of  the  subject. 
There  is  little  to  criticiBe  in  the  volume :  it  is 
roallv  descriptive  of  the  appliances  used  in 
telepnony  nowadays,  and  as  such  is  fully 
illustrated  and  replete  with  technical  details. 
So  far  as  we  know,  it  covers  the  whole  field, 
even  to  the  application  of  the  ap^ratus  to 
what  the  authors  term  medical  science.  A 
photogranh  of  the  Western  Electric  Com- 
pany's Multiple  Switch-board  at  the  Man- 
chester Telephone  Exchange  forms  an 
appropriate  frontispiece  to  a  work  which  does 
really  supply  a  want.  The  phonograph  finds 
a  place  in  its  pages,  and  those  wno  wish  to 
know  what  has  been  done  in  telephony,  or 
are  in  want  of  information  to  help  them  to 
devise  something  better,  will  find,  we  think, 
all  that  is  available  in  this  work. 

Practical  Surveying,  By  George  Wic. 
Usill,  A.M.I.C.E.  London :  Crosby 
Lockwood  and  Son. 

This  is  a  work  which  may  be  said  to  be 
really  "practical,"  the  author'  being  a 
teacher  and  knowing  exactly  what  is  re- 
quired. Nothing  but  practice  can  make  a 
competent  surveyor ;  but  those  who  cannot 
t)bt&in  the  semces  of  an  expert  will  find  all 
the  information  needed  in  this  work.  Hie 
various  instruments  are  fully  described,  their 
use  and  manipulation  in  the  field  are  ex- 
plained, and  the  student  who  reads  carefully 
will  readily  understand  the  principles  of 
theodolite  surveying,  traversing,  town  sur- 
veying, levelling,  contouring,  setting-out 
curves,  the  computing  of  land  quantities,  and 
routine  work  of  the  surveyor's  office.  The 
volume  is  freely  illustrated,  all  the  usual 
instrument  employed  being  depicted  by  dia- 
•^ncams,  while  those  of  a  special  character  are 
wen  represented.  It  is  a  work  that  can  be 
recommended  to  the  student. 

An  SneyclopcBd'a  ff  Architecture,  By 
Joseph  Gwilt,  F.S.A.,  F.B.S.A. ;  new 
edition  by  Wyatt  Pap  worth,  F.B.LB.A., 
London:  Longmans. 

'  This  encyclopsedia  is  well  known  to  all  who 
'have  had  occasion  to  study  architecture,  as  it 
.is  a  work  of  reference  for  the  antiquarian, 
t4ie  historian,  and  the  student ;  it  is,  in  fact, 
practical,  theoi'etical,  and  historical,  and 
ropr€  vsonts  an  enormous  amount  of  carefully- 
.applied  labour.  It  contains  over  1,400  pages 
.«f  text,  and  nearly  1,700  illustrations  and 
^diagrams,  and  in  this  new  edition,  which  has 
tMjen  revised,  pai-tly  rewritten,  and  added  to 
by  Mr.  Papworth,  we  have  a  work  which 
easily  retains  its  position  as  the  standard 
reference  book  on  everything  connected  with 
ai*chitocture. 

The  Life  of  Sir  WilWim  Siemens,  F.R.S., 
J).O.L,,  LL.D.  By  William  Pole,  F.E.S. 
Loudon:  John  Hurray. 

T«E  life  of  Oarl  Wilhebn  Siemens,  better 
Jcsown  as  Sir  William  Siemens,  or  familiarly 


as  the  London  Siemens,  to  distinguish  him 
from  his  brothers,  is  a  story  of  a  self-made 
man  who  by  his  own  exertions  obtained 
fame  and  foitune,  and  made  the  world  his 
debtor  at  the  same  time.  Dr.  Pole  tells  us 
that  there  is  no  record  of  his  having  made 
any  pigmy  windmills  or  model  boats,  l)ut  he 
early  displayed  an  attentive  and  careful 
observation  of  things  passing  around  him. 
At  the  age  of  seventeen  he  lost  both  mother 
and  father,  but  in  Werner  Siemens  he  had  a 
brother  who  apparently  had  gauged  the 
abilities  of  the  youth,  and  took  care  that  so 
far  as  training  could  develop  them  they  should 
be  developed.  The  result  is  known ;  but  we 
have  not  8i)aoe  to  follow  Dr.  Pole  through 
the  interesting  volume  he  has  provided  lor 
those  who  wish  to  learn  the  details  of  the 
early  life  of  his  friend,  whose  great  achieve- 
ments are  fresh  in  the  minds  of  all  who  are 
acquainted  with  the  progress  made  in  the 
arts  and  sciences  during  the  middle  of  the 
present  century.  Dr.  Pole  has  done  his 
work  well,  and  as  he  has  been  assisted  by  all 
who  could  help  to  supply  information,  letters, 
&c.,  we  have  a  biography  of  the  late  Sir  Wm. 
Siemens  as  authentic  as  it  is  interesting. 

We  have  also  received  Sup^ment  to  Carp- 
maeVs  Patent  Laws  of  t?ie  World  (London : 
W.  Clowes  and  Sons),  which  has  been  pre- 
pared by  a  committee  of  Fellows  of  the 
Institute  of  Patent  Agents,  and  wliich  gives 

Eipcise  information  of  the  various   patent 
iws  down  to  the  latest  date. Whate  in  a 

Namef  (London:  Swan  Sonnenschein  and 
Co.)  is  an  interesting  little  work  on  *' sur- 
names and  their  significance,"  the  author 
assuring  his  readers  mat  the  names  he  refers 
to  are  edl  bon&-fide  surnames  collected  from 

numerous  sources. My  Life  and  Balloon 

Experienceit  by  Henry  Coxwell  (London : 
W.  H.  Allen  and  Co.),  is  the  second  series  of 
the  author's  professional  "life,**  and  is  an 
interesting  review  of  the  work  done  by  the 
famous  aeronaut  and  his  companions,  to- 
gether with  illustrations  of  historical  and 
other  balloons,  and  many  useful  notes.  Mr. 
Coxwell  says,  '*  Ballooning  is  still  an  infant, 

but  it  will  lead  to  aerial  navigation.** 

Elementary  Building  Conttruetion  and  Draw- 
ingt  by  Edward  J.  Bttrrell  (London: 
Longmans),  is  one  of  the  Elementary  Science 
Manuals  issued  by  the  Messrs.  Longmans, 

Erepared  from  the  notes  of  lectures  delivered 
y  the  author  to  the  day  students  at  the 
People's  Palace  Technical  Schools.  The 
dia&Tams  have  been  carefully  dimensioned, 
feature    which    imparts    especial    value 


a 

to  them, 

oemed.- 


so    far    as    students    are    con- 
Building  Construction  and  Draw- 


ing^ by  Charles  F.  Mitchell  (London : 
B.  T.  Batsford),  is  the  '*  first  sta^  or 
elementary  coarse '*  compiled  primaritV  for 
the  use  of  students  at  the  Polytechnic  Insti- 
tute, where  Mr.  Mitchell  is  the  lecturer  on 
Building  Construction.  Each  branch  has 
been  thoroughly  revised  by  specialists  who 
are  also  the  author's  fellow-teachers.  The 
diagrams  in  this  work  are  also  fully  dimen- 
sioned.  The  Playtime  Naturalist,  by  Dr. 

J.  E.  Taylor,  F.L.S.  (London:  Chatto  and 
Windus),  is  a  work  written  expressly  to 
interest  ^'intelligent  English  lads"  in  the 
'*  same  loves  and  the  same  pleasures  "  which 
provided  the  author  with  so  much  pleasant 
and  innocent  amusement,  not  to  speak  of  in- 
struction, when  he  was  a  lad.  The  work  is 
nicely  printed,  and  is  freely  illustrated,  and 
forms  an  excellent  gift-book  or  school  prize 
for  boys  who  exhioit  a  liking  for  natural 
history. A  Textbook  of  Elementary  Metal- 
lurgy, by  Arthur  H.  Hiorxs  (London: 
Macmillan  and  Co.),  is  a  useful  textbook 
for  students,  by  the  principal  of  the  school 
of  Metallur^,  Birmingham  and  Midland 
Institute,  with  an  appendix  containing  the 
whole  of  the  questions  set  in  the  throe  stages 
of  the  Science  and  Art  Examinations  dunng 

the  past  twenty  years. The  lilotnpt'ije  in 

Chemistry,  AfineralogVt'  and  Geoloqij,  by 
Lieut. -Col.  W.  A.    Boss,    R.A.    (London: 


Crosby  Lockwood  and  Son),  is  the  second 
edition,  I'evised  and  enlarged,  of  a  manual 
weU  known  to  our  readers  who  work  with  tko 
blowpipe.  Col.  Boss  has  added  a  series  o! 
useful  exercises  in  the  blowpipe  analysis  of 
minerals  on  his  system. dodern  Work- 
shop Practice,  by  John  J.  Wintox  (London : 
Crosby  Lockwood  and  Son),  is  the  fourth 
edition,   enhu'ged  and   revised,    of  a  wolU 

known    standard    work. Plumbing,    by 

William  Paton  Buchan,  B.P.  (London: 
Crosby  Lockwood  and  Son),  is  the  fifth 
edition,  revised  and  enlarged,  of  a  work 
which,  in  substance,  first  appeared  in  the 
pages  of  the  Building  News,  About  fifty 
pages  have  been  added  to  this  edition,  and 
there  are  nearly  400  illustrations. Work- 
shop Notes  and  Sketches,  by  Thomas  A.  Culrk 
(Euinbur&:h :  James  Thin),  is  intended  for 
use  by  **  nandioraft  classes"  in  wood- work- 
ing, the  author  being  superintendent  of 
workshops  in  Gborge  Heriot's  Hospital 
School,  Edinburgh.    It  is  well  adapted  to  it.<< 

purpose. Practical  Elements  of  Comtruc- 

tion,  by  Peecy  L.  Addison  (London :  Elliot 
Stock),  is  a  reference  book  for  engineers  and 
builders,  containing  many  notes  and  hints 

that  will  be  useful  to  beginners. A  PtrH 

Course  in  Mechanical  Drawing,  by  Geo. 
Kalliday,  Wh.Sch.  (London  :  E.  and  F.  N. 
Spon),  is  bv  the  instructor  of  mechanical 
drawmg  and  lecturer  on  mechanism  at  the 
Finsbury  Technioal  College.  It  consists  of 
tracing  copies,  and  is  admirably  adapted  to 
teach  instead  of  to  cram.  We  can  heartilT 
commend  it  to  the  attention  of  all  teachers  of 
technical  classes,  and  especially  to  those 
students  who  wish  to  write  **  Wh.Sch."  after 
their  names. 


HESTESH'S    THEBMO-ELECTBIC 
BATTERY. 

AT  present  thermo-electric  batteries  are  rather 
more  of  curiosities  than  economical  ap< 
plinnces  for  the  production  of  current;  but 
mventors  continue  to  devise  new  plana,  and  as 
they  are  always  of  interest  we  illustrate  the 
thermo-electric,  or  furnace,  battery  recently 
patented  by  Herr  Hugo  Mestem,  of  Munich. 
The  extensive  application  of  thermo-electiic 
batteries  is  principauy  prejudiced  by  the  friigUitT 
of  the  elements,  by  the  danger  of  an  intermption 
of  current,  the  commonly  employed  alloys  being 
of  a  vexT  fusible  nature,  and  by  the  noxious  effect 
of  the  fire  vapours  on  the  elements  with  dimH 
heating,  unless  the  less  effectual  indirect  hi^flt* 
ing  of  the  elements  by  moans  of  particular 
heating  bodies  is  applied*.  Experiments  hire 
demonstrated,  that,  u  in  direct  contact  with  coal 
and  fire  vapours,  the  cements  are  veryrapidl? 
reduced,  and  the  alloys  are  changed  in  their  com- 
position hj  the  alternately  occurring  oxidatioQ 
and  reduction  flame.  Moreover  the  flame  bimg 
electric  conductirity  produces  a  by-current,  thus 
decreasing  the  effect  of  the  battery.  These  ln< 
conveniences  are  intended  to  be  obviated  by  the 
present  invention,  the  elements  being  given  a 
more  durable  shape  and  so  constructed  as  to  pre- 
vent an  interruption  of  current  even  in  case  of 
highly  fusible  alloys  being  employed,  while  th" 
heating  is  so  effected  as  to  protect  the  electrodes 
from  the  detrimental  influence  of  the  heatin? 
vapours  and  also  to  avoid  a  direct  contact  of  the 
fire-vapours  with  the  thermo-electric  elements, 
thereby  precluding  a  oonductiTe  connection  of  th** 
elements  through  the  flames.  Figs.  1  to  4  repre- 
sent four  modifications  of  the  improved  thermo- 
electric elements,  p  indicating  the  positive  eo^ily- 
fusible  electro,  consisting  of  antimony,  sine,  and 
other  suitable  metals,  and  connected  as  shown  in 
the  drawing,  dove-tail  fashion  with  the  negativo 
electrode,  n,  composed  of  copper  and  niikel 
thereby  incroiiaing surface  of  contact  and  cohesion. 
a  is  an  insulating  layer  of  asbestos  whi<h 
separates  the  protective  mantle  m  of  iron,  nickel, 
or  other  resisting  metal  from  the  electro-positive 
alloy  and  serves  simultaneously  with  thf 
strengthening  cap  r,  ma^fb  of  the  same  metil,  as 
a  deflecting  conductor  for  the  nea:  itive  electn>io. 
It  is  obvious  that  by  the  ab^ve  arranj^emt'nt.  *» 
greater  durability  of  Uio  element*  as  well  jw  th«^ 
avoidance  of  an  intorrui^tion  of  the  current  m 
case  of  fusion  of  the  clcctro«lo  p  is  attained,  f 
and  r  are  deflection -slices  uii'lc  from  an  alWv  i^J 
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nickel  and  copper.  In  Fig.  1  the  rtrongthoning 
i.ip  t  is  BO  Bhapod  aa  to  completely  cm&raco  the 
ilpttro-ncgativo  metal  and  at  tno  eamo  timo 
Wimre  lie  protactive  mantle  «i.  In  Fig.  2  the 
lap  fonni  a.  thermnl  conductor  lurroim&d  and 
,  hi'ld  but  bf  the  mantle  m,  wiulo  in  Fiff.  3  the 
thennal  Donductor  e  ia  not  Bim-onnded  by  the 
numtlo  n.  Fig.  4  repreacntB  a  modification  in 
which  the  itreDgthening  nrig  or  cap  and 
ibe  prolectiTo  mantle  are  made  in  one  piece  m. 
t'iga.  5  and  8  show  the  improved  fumaco -battery 
in  'ertical  and  horizontal  section.  The  plomonto 
Kare  united  to  a  thenno- electric  Ijattery.  The 
funjice  0,  constTOcted  in  an  annuLir  Hhape,  u 
ii^fi,  oocording  to  its  application  and  size,  from 
ubutog,  china  clay,  or  otiier  material  hftTing  no 
electiic  or  thennal  conductivity,  and  i>  so 
amngod  aa  lo  allow  of  an  eMy  exchange  of  the 
ingle  element*  E.  Within  the  fnmace- battery 
a  taskrt  grating  R  oonsirting  of  iron  bare  isi  pro* 
nded.  This  grating  ia  adapted  to  be  filled  with 
traming  coke  through  the  funnel  S  to  effort  the 
httiting.  The  ash  Imx  /  it  arranged  to  serve 
imultaneougly  for  heating,  and  is  to  this  end 
i'l««l  by  a  tilting  grate  i,  the  fuel  being  rap- 
plied  throogh  the  funnel  (.  The  roquiaite  air  of 
comboEtion  enters  at  t  and  A,  the  smoke  escaping 
tirongh  the  pipe  i.  The  whole  furnace  ia  held 
itwether  and  stiffened  by  mouu  of  rings 
'■(ill*  4.  The  element -groap*  in 
"nother  may  be  joined  coneecutivo 


nZ     AlTD      OSHEST'S     INTEfiCA- 

LATnra  appabatub. 

pN  the  annexed  Dngmvinga  we  illostrah)  an 
■' in  tercalating  apparatus ' " 


have  the  disadviintago  that  the  twitches  must 
either  be  tomod  (Bcrcws  or  bayonets),  or  they 
cannot  be  turned  at  all,  because  the  contact 
pieces  are  not  centrally  arranrnd.  The  ' '  inter- 
calating apparatus"  of  Mix  and  Genest  i>  believed 
to  be  an  improvement  upon  its  predcceaaon.  The 
idea  of  arranging  the  two  contact  pieces  of  the 
switch  in  the  form  of  concentric  tubes  in  and 
aronnd  the  switch  contributes  to  give  the  ap- 
paratus a  solid  construction.  The  contact  pieces 
are  conn©cted'_by  soldered  copper  wire  with  the 


Pro.  1 


«cginent-Ukebmdiagecrowinthohand]e.)}Fig.  1 
shows  the  apparatus  comptcto,  while  Fig.  2  shows 
it  taken  apart,  thus  showing  the  CMistruclion. 
The  contact  pieces  of  the  connecting  box  are 
suitably  arranged,  and  the  two  spring-plates  and 
the  joint  are  stamped  out  of  one  piece  and  fastened 
by  one  binding  screw.  The  spring  pin  b«ing 
split  with  a  conical  top,  when  preesod  into  the 
interior  contact  tube,  completes  the  electrio 
circuit  with  the  ground  plato  fixed  by  the  second 
binding  screw.  Bcaidos  its  suitable  and  solid 
form  this  apparatus  has  the  advantage  that  the 
intercalation  of  portable  glow  lamps  can  be  easily 
effected  inthedu-k.  No  turning  being  nccGBsarj', 
the  possibility  of  injuring  the  wire  at  the  joining 
pointa  is  very  remoto-  The  apparatus  can  cither 
be  fixed  on  tbe  wall  or  on  a  gas  tube  hanging 
from  the  ceiling.  In  the  latter  case  the  fixing  is 
done  by  means  of  a  box  with  flange,  secured  by 
a  wood  rosace,  which  gives  the  whole  appaiatus 
a  hall -like  appearance. 


BUSENBEBO'S     CEVTBIFXrOAL 
OOVEBHOB 

THE  importance  of  prompt  and  accurate 
governing  of  motors  has  come  to  the  fore  in 
a  very  pronounced  manner  since  tbe  introdaction 
of  electric  lighting,  and  although  there  are  many 
sensitive  governors  in  the  market,  there  is  still 
"  room  at  the  top."  Mr.  Arnold  Budenberg,  of 
St.  Mary's -street,  Manchcwter,  has  taken  out 
lettera  patent  for  an  invention  ralaling  to  that 
clasB  of  centrifugal  governors  in  which  the  currefl 
described  by  the  centres  of  the  governor  balls  in 
rising  and  falling,  are  approximately  parts  of  a 
parabola,  and  in  whidi  the  fulcra  of  the 
pendulous  lovers  arc    situated    on    the  sliding 


and  intended  especially  for  portable  incandescent  I  weight,  while  a  short  arm  or  cam  of  each  leva', 
lamps.  The  arrangements  in  use  for  double  wires,  I  eztniding  from  the  fulcrum  towards  the  axis  of 
•erring  lo  connect  poitAbie  lamps  with  fixed  wires,  I  the  goyemor,  rest*   on  a  vertically  immovahle 
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the  top   governor   spindle   (and  in  the  IwIIq*     ' 
interior  ol  the  sliding  vcight)  ui  u«k  Utvcen     i 
the  upper  ends  ol  the  two  ponduloui  lovpra,  \bc 
arch   being   flattened  or  bulgud   mon>  or  list 
according  to  the  position  at  tho  pendulous  levm,     i 
As  the  sliding  weight  W  ia  Boapendotl  bvllw     ; 
bolts  C,  M>  that  ita  total  weight,  together' wiih     I 
tfast  of  the  pendulous  levers,  must  be  Uftnl,  ihi 
emor   acts   with   consideisble   energy.    Ai 
itioued  above,  the  revolving  shaft  S,  on  vhiih 
the  ends  x  of  the  short  arms  of  the  pendulous 
levels,  and  wbii^  therefore  support  tho  pendulous 
levers  together  with  the  eliding  weight,  is  m,ii- 
hollow,  BO  as  to  fit  like  a  cap    and   sleevo  overa 
fiied  post  A  forming  the  centre  of  tho  f-oi  tmor 
spindle.     Tho  top  of  this  central  poet  is  ailua'd 
approximately  in  the  centre  of  gravity  oi  the 
:nor,    and   forms  a    step-bearing   foe  tbc 
ra  of  tho  revolving  deevo-cop.  i 


shaft  or  sleeve  which  serves  as  point  of  sapport. 
The  illustration  reproaonta  the  principal  parts  of 
H  centrifugal  governor,  sooording  to  this  ioveo- 
tion,  in  vertical  section.  S  is  the  revolving 
tabular  shaft    supported  by  the   fixed   vertical 

r'  die  A.  W  is  the  sliding  weight  carrring 
fulcra  C  C  of  the  pendolous  arms  K.  Bach 
of  these  pendulous  loTon  has  a  rear  extension  or 
short  arm  p  p  extending  beyond  the  central  axis 
a  N,  and  rMtiog  with  ita  extremity  z  on  the  top 
of  the  shaft  tj.  In  parabolic  governors  as  usually 
coostiuctcd.  the  actual  path  0  O'  of  the  governor- 
bftll  centres  coincides  with  the  parabola  enl; 
when  the  lulls  ar«  to  their  lowest  poeition  O, 
and  f»rma  a  tangent  to  Uie  parabola  in  that 
poaitian.  In  the  new  Eovemor,  on  the  ooobaiy, 
the  ntie  between  the  length  of  the  pendulous 
lover  O  C  and  of  tho  arm  O— i  which  rests  on 
the  shaft  or  sleeve  S  is  such  that  the  actual  pAlh 
of  the  governor  balls  forms  a  tangent  to  the 
pArabela  at  tho  points  where  the  balls  are  in 
their  middle  pontion— that  ia,  m^way  between 
0  and  0<.  As  the  distance  of  tho  pendulcos 
f ulernm  C  fnun  the  axis  N  N  of  the  govemoi  is 


constant,  the  end  x  of  the  short  aim  C — z  will 
slide  a  little  on  the  top  of  the  central  ahaft  S.  A 
straight  line  drawn  from  x  perpendicularly  to  Hit 
path  a  0  ■  intersects  this  path  at  0  Qi  in  the  middle, 
so  that  X  may  be  considet«d  the  centre  ot  curva- 
ture for  the  parabola,  which  tonchee  the  path 
between  O  and  O*.  A  govenior  constructed  as 
described  will  rise  from  Uie  lowest  to  the  middle 
poeition  immediately  after  ita  normal  velocity  of 
equilibrium  has  been  attained,  and  will  in  the 
highur  positiiMS  of  the  pendulum  form  a  close 
approach  to  a  perfectly  isochronous  governor.  '* 
the  lower  half  ot  its  lift  it  would,  however, 
□seless,  from  want  of  stability,  while  in  tho  upper 
half  of  its  path  it  would  be  too  senmtivo  for 
practical  use.  In  order  to  obtain  the  required 
stability  and  sensitiveneM  in  all  positions  of  the 
governor,  the  patentee  interposes  between  the 
two  pendulous  levers  a  spring,  ¥,  in  such  a  mi 
that  the  ends  of  the  spring  press  syromotrically 
on  a  p«ir  of  proJectiODS  Or  noses  n  n  forined  oi 
the  levers  near  their  fulcra,  while  the  lifting  □: 
the  balls  tends  to  compress  the  spring.  Thi 
spring  is  {iteferably  a  iMf  spring  fonning  over 


THE  CTJLTTVATTON  ASD  PREPAIA-    ' 
TION  OF  PEITNES  IN  FSASCl. 

THE  introduction  of  prunes  into  Tnuice  is  illii. 
buted  to  the  CnuaderH,  says  the  United  Stata 
Consul  at  Bordeani,  and  if  traiUtion  is  euct,  ihii 

'alunhla  fruit  was  first  cultivated  in  the  aouth-uc!; 

if  Fnmee  by  the  imniLtee  of  a  convent  DB&r  Ckiru. 

ji  travellinK  from  Avignon  to  Fumel,  through  the 

'alley  ot  the  liot,  fertile  plains  are  seen  coveiel 
with  plum-trees,  which  furnish  the  famouSTTuvi 
ir£nU  and  Soit-  Sergent,  these  being  exported  to  the 
remotest  comer  of  the  comraeraal  worid.  Tit 
ptum-lree  does  not  oouflne  itself  to  this  [ratticular 
district  of  rVimce,  but  it  is  profitablv  cultivated  is 
the  valley  of  tho  Loire,  the  departments  of  tht 
Garonne,  Dordoene,  Tom,  and  Aveyron.  The  ndl- 
known  brand  called  Tours  prunes  comes  from  lie 
orchards  ot  the  Loire.  Lorraine  produces  a  rariett 
called  Quetsche,  one  ot  the  beat  tat  ordinarv  fn- 
serves.  The  prune-tree  thrives  best  in  dster, 
calcareous  soil,  and  does  not  exact  for  its  nioti  i 
loom  of  profound  depth.      Land  ada_pted  to  tli« 


cultivaled  together,  as  the  brood  leaf  ol  the  viae  ij 
especially  us^ul  in  protecting  the  roots  of  tlie  tm 

' """  intense  heat  of  summer.     When  the  proM 

_  ..,,. ..  is  covered  with  a  sort  of  glaucous  powda 
esUed  Sower,  which  greatly  odds  to  its  value  ui 
table  frnit.  The  fruit  is  usually  gathered  after  tbe 
heat  of  the  day  has  dismpated  the  humidity  of  Ibt 
~igbt,  and  when  possible,  straw  is  spread  beneitli 
_iB  trees  to  prevent  the  fruit  coming  m  contact  mlh 
the  earth.  Only  such  fruit  as  readily  falls  ■w'dai 
the  tfM  is  slightly  ahakan  is  gatliered.  As  axou 
huvested,  the  fruit  is  taken  to  a  building,  whert  it 
remains  for  a  fevr  days  to  complete  msturity. 
Prnnesare  subjected  to  not  less  than  three,  and  &»- 
quently  to  four,  distinct  cookings  before  being 
pronounced  ready  for  market.  Tlie  first  twn  pie- 
Uminary  cookings  have  tor  their  object  the  evspots- 
tion  of  water  contained  in  tho  fruit,  and  preperati™ 
for  the  final  cooking,  which  dries  the  frinl  snd  in- 
ports  a  certain  brilliancy  much  sought  after  by 
buyers.  In  several  districts  ot  France  most  primi- 
tive means  are  practised  in  curing  the  fniit  for 
maAet.  In  Provence  trsshlj -gathered  fruit  it 
plunged  into  pots  of  boilmg  water,  wbne 
it  ronaina  until  the  water  again  arnres  U 
Tt  ia  thnn  THnnvRd  tram  the  boilsl, 
[mtU  Dcnl. 


boiling  n 

plaoea  bi  baskets,  and  gmtly  shaken 
when  it  is  placed  on  long  trays  and  exf^nvi  vj  ^^ 
heat  of  the  sun  to  complete  deaiccatiou.  At  Digue 
the  prunea  are  not  gathered  until  complet^I 
matured.  Women  peel  the  fruit  with  their  noil!  to 
avoid  injury  to  the  soft  polp.  The  fruit  is  itnmg 
upon  small  twigs  and  in  such  fashion  at  not  to 
touch;  these  sticks  of  prunes  ore  stuck  into  stM 
frames,  triuch  are  suqiended  in  the  sun  until  tbe 
prunes  easily  detach  tbenmlves  from  the  stick ;  Ui> 
pit  ia  then  removed,  the  fruit  placed  upon  trajs  ei- 
posed  to  the  son,  and,  when  IJioroughly  desicratid, 
packed  tor  market.  In  the  dopartmeuts  of  Indic- 
et-Loire  and  Lot-et-Oaronne,  immense  orrai. 
specially  oonstructed  for  prune- cooking,  are  niea. 
Most  prunes  are  subjected  to  a  preliminary  washjn* 
to  b«B  them  brim  dnst  or  eand.  After  wssbing; 
the  fruit  is  exposed  to  the  sun  or  air  on  beds  of 
sbaw,  or  OB  the  trays  on  whidk  it  is  oodcsd,  to  m 
it  of  kll  hnmidi^.  when  dry  itisntreadinamigls 
layer  on  the  timy  and  at  onoe  subnutted  to  the  c*a> 
The  tiayi  used  are  made  during  the  winttr  moDlu 
by  peasants ;  they  are  clumsy  and  cumbarsDme,  uul 
very  primitive  in  their  construction,  only  conaiituiir 
of  a  frame,  to  which  is  fastened  a  wicker-lie 
bottom  fashioned  from  rushes  or  willow  twig"- 
They  hold  from  twelve  to 
fruit,  tepTMenting    about 

prunes.  Core  is  taken  in  ^icihuuik  t^"  ^'■- — 
the  first  cooking  that  the  degrees  of  heat  iball  sot 
eiosed  50°  cTTiar  Fahr.).  and  in  the  •Koiid  iH 
(Wa^Fahr.).  Afiar  each  cooking,  whict  occupK' 
about  six  hours,  the  fruit  is  removed  from  the  orm 
and  eipoBSd  to  the  aii.    When  tha  prunes  ore  a>ia 
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tker  are  carefully  turned  by  women  specially  charged 
vith  this  duty.     They  avoid  duifcarbing  the  fruit 
while  it  is  warm,  as  the  touch  renders  it  glutinous 
and  preventi  the  fruit  from  congealing,    llie  third 
oookmgia  performed  at  a  temperature  of  80^  to  90", 
and  oocasionany  at  100°  (212"  Fahr.)     After  tilie 
third  cooking  the  prunes  are  sorted,  and  such  as  arc 
found  tmpezxectly  cooked  are  again  submitted  to  the 
oren.    Tne  degree  of  perfection  in  cooking  is  ob- 
tained when  the  fruit  presents  a  dark  purple  colour, 
soHd  and  brilliant  sunace,  malleable  ana  elastic  to 
the  touch,  and  when  the  kernel  is  well  done  and 
intai^  in  Uie  shell.    When  these  conditions  are  not 
obtained,  the  kernel  ferments,  and  alters  the  entire 
pnme,  which  very  soon  becomes  mouldy  and  worth- 
lem.    Prunes  are  divided  into  nine  categories,  and 
are  dasBified  as  follows :— No.  1  represents  90  to  92 
to  the  pound ;  Ko.  2  represents  80  to  82  to  the  poimd ; 
No.  3  represents  70  to  72  to  the  pound ;  No.  4, 60  to 
e2:  No.  5,  6d  to  56;  No.  6,  44  to  45;  No.  7,  40  to 
41 :  No.  8,  34  to  36 ;  and  No.  9  represents  30  to  31 
to  the  poiund.    When  ready  for  exportation,  the 
fruit  is  prased  flat  between  two  o^lmders  covered 
with  incJiarubber,  and  then  packed  into  cases  by  a 
^edaX  machine  called  a  packer.    Ifany  dealers  still 
nerfonn  this  operation  in  the  primitive  manner  of 
toot  jpreesnre.    Bordeaux  is  the  principal  centre  of 
this  industry,  which  is  yearly  increasing.     Besides 
the  lax^  amount  of  prunes  exported  to  European 
countries  by  rail,  there  are,  sa^s  Consul  Roosevelt, 
about  100  vessels  annually  leaving  the  nort  of  Bor- 
deaux loaded  with  this  produce.    In  tne  beginning 
of  the  prune  industry  many  devices  were  employed 
for  their  proper  conservation.    The  first  ovens  were 
very  primitive,  and  the  work  of  preparing  tlie  £rnit 
ior  noarket  laborious.     At  present  there  are  many 
different  kinds  of  ovens  in  use,  possessing  more  or 
leas  distinct  features,  but  almost  uiesame  meeneral 
princrales,  the  most  generallyused  are  tiie  &>urael 
and  the  Marletean  ovens.     The  only  ovens  in  use 
are  of  French  manufacture. 


SHAPnrO  SHEET  METAL  BT  FLUID 

PRESSTJBE. 

THE  following  description  of  a  method  of  shaping 
zinc,  copper,  and  other  ductile  metals  by  fluid 

aasore  waa  contributed  bv  Mr.  D.  W.  Kemp,  of 

ith,  to  the  Boyal  Scottisn  Society  of  Arts,  and 
vre  extract  it  from  the  recently  issued  Tramaetuma 
at  the  Society.  The  following  improvements  in 
rtiapJT^g  ductue  metals  by  siufaoe  tension  and 
diffoaion,  to  form  concave,  indented,  or  hollow 
articles,  are  the  subject  of  letters  patent,  and  have 
heen  provisionally  protected.  The  initial  idea  is 
largely  due  to  Mr.  James  Kirkwood.  Mr.  John 
Ki^wood,  zinc-bath  mokerj  Leith,  assisted  by  Mr. 
James  Kirkwood,  put  the  idea  to  a  practical  test, 
and  independently  I  carried  out  several  experi- 
ments; smce  then  we  have  been  developing  the 
process  together.  The  invention  oonsiBts  m  takmg 
advantage  to  the  full  of  the  well-known  properties 
in  all  ductile  metals  to  flow  or  stretch  under  gradual 
pressure.  The  methods  ordinarily  followed  in  the 
manufacture  of  hollow  metal  articles  are  by 
hammering,  cressing,  or  spinning.  Two  copper 
pona,  extnordinaiT  specimens  of  hammerod  work, 
were  exhibited  in  tine  Edinburgh  International  Ex- 
hibition of  1886.  The  laz^ger  pan  was  9ft.  Gin. 
internal  diameter  bv  3ft.  Sin.  deep,  and  weif^ed 
IScwt.  2qr.  201b. ;  the  smaller  one  was  6ft.  internal 
diameter  by  3ft.  6in.  deep,  and  weighed  7cwt.  2qr.  31b. 
An  ordinary  tinned-iron  basin  is  &  good  specimen  of 
oessed.  struck,  or  stamped  work.  The  tinned  oopi>er 
hemispneres,  for  making  balls  for  the  end  of  levers 
of  dmn  ^p-oockfl,  are  beautiful  specimens  of 
metal  spinning.  ^ 

Tlie  mttprovement  we  daim  over  those  methods 
may  be  called  blowing,  and  consists  in  employing 
fimd  pressure  and  heat,  in  combination  with  suitable 
moulda.  The  pvessure  must  be  applied  in  sudi  a 
manner  on  the  sheet  metal  as  will  force  it  gradually 
and  steadily  into  the  concave  or  hollow  part  of  a 
mould  diaped  internally  to  fit  the  external  shape 
intended  to  be  given.  Thus,  if  a  sheet  ot  zinc  is  to 
be  shaped  into  a  basin-form  or  into  a  dome — a  cast- 
iron  ounild  is  made  consistiiig  of  two  parts,  one  of 
which  ia  of  the  reqtiired  form,  and  has  a  flat  flange 
ronnditsedge,  whilst  the  other  ia  a  cover  of  anei^y 
flat  form,  and  has  a  flange  whidi  can  b6  bolted  or 
otherwise  tig^tiy  fastened  to  the  flange  of  the  other 
part.  The  nieet  zinc  is  fixed  between  the  two  parts 
of  the  noould,  and  steam  or  other  fluid  under  pressure 
u»  admitted  between  the  zinc  sheet  and  tiie  cover  of 
tiie  mould,  and  produces  the  desired  ^ect.  Glass- 
blowing  and  the  boys*  soap-bubble  may  be  dted  in 
lihutration  of  small  flat  surfaces  being  stretdied  by 
pressure  into  a  curved  form. 

The  large  dome  now  exhibited  was  made  by  this 
pirocesa  by  Mr.  Kirkwood.  It  is  of  sheet  zinc  about 
iV»ixw  thick,  internal  diameter  2ft.  4in.  bv  1  foot 
deep.  To  accomplish  such  a  piece  of  worx  by  any 
o^er  piocew  would  require  costly  madhmerr. 
This  dome  was  made  in  about  half  an  hour  with 
the  cbnplest  appUanoes-^onhr  &  pipe  from  ahigh- 
freasaze  boiler  and  a  mould,  llie  numerous  small 
speoiinwis  odiiUted  I  have  made  by  direct  pressure, 
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similar  to  Uie  experiment  now  proceeding  on  the 
table.  It  will  be  seen  that  Hm  mould  is  also  the 
boiler,  and  steam  pressure  is  obtained  by  means  of 
a  Bunsen  gas  lamp.  The  internal  diameter  of  the 
dome-shaped  zinc  vessel  is  12in.,  and  a  depth  (or, 
as  it  appears,  height)  of  4]|in.  mav  be  easOy  reached 
before  uie  zinc  will  rupture.  Tlie  pressure  should 
be  applied  gradually  and  steadily ;  if  too  great,  or 
apph^  suddenly,  the  metal  will  break. 

with  metals  c^  good  and  uniform  quality  the 
fluid  pressure  will  impart  a  spheroidal  or  smiilar 
form  without  a  mould  surface,  and  when  worked 
in  this  way  heat  may  be  applied  directly  to  the 
outside  of  uie  sheet  that  is  bemg  operated  on. 

The  pressure  and  heat  required  will  vary  with  the 
kind  of  metal  and  the  thickness.  In  some  cases 
heated  and  compressed  air  may  be  used  with  advan- 
tage, or  any  suitable  gas  or  vapour,  or  a  heated 
liquid,  water,  oil,  &c.,  under  pressure ;  and  if  found 
desirable  in  any  cases,  heat  may  be  applied  to  the 
exterior  of  the  mould  either  in  addition  to,  or 
instead  of  heat  being  applied  to  the  pressing  fluid, 
prior  to  sudi  flidd  being  mtroduoed  into  the  mould. 

Zinc  expands  the  most,  and  platinum  the  least 
under  the  influence  of  heat.  The  following  figures 
show  the  expansion  between  the  freezmg  and 
boihng  points  of  water  of  a  rod  100,000in.  long  :— 
Zinc^Sin. ;  lead,  282in. ;  tin,  196in. ;  sUver,  192in. ; 
copper,  171in. ;  gold,  144in. ;  iroa  (soft),  120in. ; 
iron  (cast),  109in. ;  platinum,  87in. 

Apart  xrom  the  utility  of  the  invention  in  the 
industrial  arts,  the  simplicity  of  the  process  to 
illustrate  the  elongation,  expansibility,  and  flowing 
of  certain  metals,  makes  it  a  beautiful  lecture-table 
experiment. 

Explanation  of  Diagrams. 

Fig.  1  is  a  cast-iron  mould,  consisting  of  two 
parts  A,  B.  A  has  a  flat  flange  C  round  its  edge, 
whilst  the  other  B  (of  a  nearly  flat  form)  has  a 
flange  D,  which  must  be  tightiy  fastened  to  the 
flange  G.  The  zinc,  or  other  metal  sheet,  is  shown 
by  a  thick  black  line  (its  original  flat  form  being 
indicated  partly  by  the  dotted  line),  isfixed  in  the 


mould  between  the  flanges  C,  D,  and  steamer  other 
fluid  under  pressure  is  admitted  by  the  pipe  E,  so 
as  to  enter  between  the  zinc  sheet  and  tne  bsttom 
part  of  the  mould  B.  F  is  a  pipe  for  carryiag  off 
the  water  of  condensation.  «^»ro|| 

Fij[.  2  may  be  used  for  the  partial  preliminary 
drawmg  or  blowing  operation ;  this  piece  being 
formed  with  aanulsr  oormgations  at  and  near  the 
outer  parts,  whilst  the  midme  part  is  flat.  On  the 
pressure  being  adaiitted.  the  sheet  metal  is  pressed 
and  held  agamst  the  flat  part  of  the  mould  top  G. 
whilst  it  is  stretched  at  the  outer  parts  so  as  to  fill 
the  corrugations.  The  mould  G  is  then  remeved, 
and  a  mould  shaped  like  A  fixed  on  as  indicated  by 
dotted  lines,  and  on  the  steam  pressure  being  again 
admitted  the  shaping  is  completed.  This  prevents 
tiie  dleet  metal  being  drawn  thinner  at  or  near  the 
top,  thus  securing  greater  uniformity  in  thickness. 

Fig.  3  is  a  ring  H  to  fix  the  sheet  metal  to  a  dish- 
shaped  casting  B,  between  which  and  the  sheet  the 
fluid  pressure  is  applied. 

Fi^.  4  to  11  are  diagrams  on  a  reduced  scale 
showing  some  of  the  forms  which  may  be  shaped 
according  to  this  process.  Irregular  forms  may 
also  be  produced,  and  the  inner  surface  of  the 
mould  A  may  be  shaped  to  form  ornamental 
surfaces. 


THE  WHEELOCK  ENQIHE   VALVE. 

TTISnOBS  to  the  Inventions  Bxhibitien  wfll 
V  remember  the  Wheelock  steam-engine  with 
its  suspended  rotary  valves,  a  d^m  whidi  the 
Company  now  representing  Jerome  wneeleck  have 
improved  by  the  arrangement  shown  in  the  annexed 
engravings.  The  valve  now  used  is  a  multi-perted 
slide,  working  on  a  flat  seat,  formed  within  a 
skeleton  plug  or  shelly  through  which  passages  are 
cored,  forming  ports  mto  and  out  of  uie  cyuader. 
The  valve  and  operating  parts  being  mounted  upon 
or  within  this  shell,  they  together  form  a  oowplete 
and  self-contained  piece  of  mechanism  entirely  mde- 
pendent  of  the  cylinder.   The  shell  is  turned  soghtiy 
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tapering,  to  fill  oorresponding  hole*  in  the  walls  of 
tbe  iteua  cheat,  and  being  ground  to  a  steam-tight 
Bt  therein,  it,  irith  tbe  oontained  valve,  leitt,  and 
openting  parte,  is  Hghtly  diiven  into  plaoe,  and  is 
retained  secure  vrilhout  the  need  of  other  raeans  of 
fiistSDrng  than  results  from  the  tapered  diiven  fit. 
Tba  valTB  is  operated  from  a  [ackinp  spindle  baring 
besrings  in  the  ends  of  shell.  Motion  is  cmnmimi' 
Catod  from  the  spindle  through  crank  amui  and  a 
pair  ot  ■hart  links  oonnecting  the  latter  with  the 
valTS,  and  foiming  a  toggle  joint  which  conTeita 
the  rotary  motion  of  spmdle  into  redprocatmy 
motion  of  toIto.  The  spindle  works  in  hardened 
ateel  buahinKS.  and  is  itnelf  ot  steel,  hardened 


are  also   nil  the  rurining  parts  of  thf 
The  ipindlea  are  eelf-paudug,  hy  the 


actioD  of  steam 'preHu  re  forcing  the  accurately 
eround  face  of  a  collar  against  a  coiresponding 
ikce  of  the  end  of  the  bushing.  Upon  the 
outer  end  ot  spindles  are  keyed  cranks,  driven 
dirMt  from  the  eccentric  in  case  or  the  ex- 
haust Talres,  those  of  the  admiaaion  valves 
being  operated  from  the  others  by  latch  links 
whicli  alternately  book  on  and  let  go  through  the 
aotioa  ef  a  corred  Bnger  engaging  with  trip  cams 
adjoitad  ty  the  goventor,  thus  acoomplisbing  cut- 
off in  an  obTioas  manner.  Tbe  detail  and  arrange- 
ment  of  tbItm  and  valve  gear  is  clearly  illustrated 
by  Uie  iUostrations.  Fig.  1  showing  the  valve  open, 
while  in  Fig.  2  it  is  oloeed. 

Tbe  eiiatnal  tidito«w  of  valvee  «an  be  retained 
in  ita  pecfsction  by  a  periodioal  use  of  the  ecrapei, 
tba  valve  and  seat  being  taken  to  acoavenicnt  place 
doling  the  noon  hour  or  at  evening.  For  inspection 
and  repair,  this  occeesibitity  is  all  important.  A 
duplicate  set  of  valvee  on  hand  may  be  put  in 
iue«  in  a  few  ntinutes,  in  case  of  a  brsakdown. 
valvaa  are  uniolly  mora  or  lass  aoceaiible  by  remov- 
ing nnta,  bonnets,  &<:,,  and  breaking  pocked  joints, 
but  the  seals  are  not  so.  and  consequently  an  rarely 
surfaced,  tbe  result  beinK  yean  of  running  with 
leaky  valves.  Tightness  of  valve  and  piston  is  one 
of  the  gFaateet  steam -saving.qua'"'— 

SBall  clearance  is  an  all-uni 


important  element  of 
awwn  HcuDoniy,  ana  one  of  the  raaulls  of  this  oon- 
stnotion.  There  is  but  one  port  at  each  end,  and 
that  a  small  ons :  whereas  all  other  four-valve 
eoglnea  have  two  at  each  end.  Tie  improved  con- 
aeotinf-rod  used  doee  not  vary  in  length  as  the 
boxes  are  keyed  op,  Gonsequendy  clearance  between 
pirtso  and  heads  b  safely  mode  less  than  in  any 
olber  engine.  Inspection  ot  the  cuts  will  show 
oleuiy  the  paadbili^  ot  very  small  clearance. 
Large  port  areas,  with  oorreaporidingly  Urge  pipes 
and  directiuas  ot  steam  passages,  are  a  feature  of 
tiie  Wheelack  aystum.  With  usual  coDstructifinB 
the  advantage  of  increasing  port  areas  is  soon  offset 
bj  disadvantages  of  increasing  clearance,  valve 
tnvel,  and  valve  friction.  The  Wheelock  system 
admits  ot  port  area  twenty  per  cent,  ot  piston  area, 
and  yet  leas  cleaiaooe,  lees  valve  ttavel  uid  friction, 
and  an  easy  running  valve  system. 


HETHOD    OF    PEEPAADTQ    FUTKI- 
TIVE    GELATDJE.' 

one  of  the  best;— 
e  storing  and  subse- 
ne  must  be  thoroughly 
_  i  with  eotton-wool  or  fine 
This  is  done  1^  heating  them 
. .  -air  sterilisaror  oven  at  a  lem- 
peratureof  Ififf"  C.  (300*F.)  Care  should  be  taken 
that  the  plnga  fit  fiiinly.  Imt  oot  too  tight.  When 
the  tubes  are  ready  the  fallowing  method  is  recom- 

Tf^,  for  szample,  250  grams  (about  lib.)  of 
good  b«f  after  all  fat  has  been  removed.  Chop  or 
grind  this  to  a  fine  pulpy  man.  Transfer  it  (o  a 
beaker,  and  add  SOOc.cm.  ot  distilled  water— i.e., 
2c.em.  of  water  for  every  grmm  of  chopped  beet. 
Thoroughly  stir  up  the  beef  m  the  water,  and  then 


■„nM,  fBcr, 


place  it  in  an  ice-boz,ar,  if  in  winter,  in  acoldmom 
until  the  next  day. 

On  the  following  morning  the  moat  infusion 
should  be  thoroughly  stirred,  and  the  liquid  portion 
separated  by  fillering  and  squeeiing  tlirougb  a  linen 
cloth.    The  red  liquid  thusobtaiuedmust  be  brought 

—  *"  "" 'of  water  taken  on  the  pi      * 

'    "  '  -.    To  this   i 

,  .  ,  i  per  cent.  sodiui__ 
chloride,  and  10  per  cent,  of  the  best  gelatine.  This 
would  be  in  the  case  taken,  5  grams  of  peptone. 
2'SKnmBOf  salt,  and  AO  grams  of  gelatiue.  The 
beaker  containing  this  mixture  is  now  pbiced  in  a 
water-bath,  and  neat«d  to  15°  C.  and  allowed  to 
stand  for  some  minutes,  until  the  gelatine  is  com- 
pletely dissolved. 

The  next  process  requires  the  greatest  tare  and 
attention.  Most  micro-organisms  grow  beat  in  a 
slightly  alkaline  modiimi.  This  is  obtained  by 
adding,  drop  tiy  drop,  a  nearly  saturated  solutioii 
ot  sodium  carbonate  to  tbe  beef- infusion -peptone 
gelatine  men  until  the  reaction  is  slightly  alkaline, 
which  is  determined  by  its  turning  red  litmus  paper 
to  a  faint  blue.  If  by  accident  it  should  be  made 
too  alkaline,  it  can  be  neutmliaed  by  the  addition  of 
lactic  acid.  In  order  to  clarify  it,  the  nhiteof  two 
Bgga  is  DOW  added  and  thorougljy  stirred  into  the 
gelatine  mixture.  Sh^m 

It  is  now  boiled  for  one  halt-  our  tiy  placing  die 
beaker  or  flask  oontainiug  it  in  a  large  water  bath 
or  Tovered  kettle.  After  boiling,  it  is  allowed  to 
cool  and  set,  after  which  it  is  again  heated  to  the 
boiling  point,  and  filtered  while  hot.  A  hot  filtering 
apparatuB  is  neceasary  for  this.  It  may,  however, 
be  filtered  with  the  ordinary  filter  in  a  hot-air 
chamber  at  a  temperature  ot  60^.  The  funnel 
should  be  kept  covered  while  SHering,  to  yoid  eva- 
poration. "     '\, 

The  process  ot  filtration  must  be  repeated  if  nsues- 
_iiy  until  the  filtrate  is  perfectly  cTeor.  It  is  of  a 
pale  amber  colour  generollT,  varying  in  tint  accord- 
ing to  the  amount  of  blood  in  tbe  meat  used.  It  is 
desirable  to  filter  it  into  a  sterilised  narrow-necked 
Bask  to  avoid  evaporation.  It  is  now  ready  to  lie 
distributed  in  tubes.  The  sterilised  test-tubes  are 
filled  for  about  one-third  of  their  depth  [7  to  8ccm. 
a  each)  by  pouring  in  the  gelatine  carefully  and 
tteodily  to  preveut  the  mixture  from  touching  the 
jrert  of  the  tube  with  which  the  plug  comea  in  oon- 
tact ;  otherwise,  when  the  gelatine  Mts  the  cotton- 
wool adheres  to  the  tuba  uid  lieiiomes  a  source  of 
emlnnaasment  in  subsequent  procedureB.  Cars 
also  should  be  token  not  to  contaminate  l>y  touch- 


gelatine  into  them. 
After  tbe  tuties  are  filled  they  should  be  placed  in 
wire  basket  and  suspended  in  a  steam  stenliaer  for 
■B  minutes  after  the  thermometer  indicates  a  tem- 
perature of  100°  C.    This  is  repeated  each  day  for 
three  suoceniva  days.     This  bsa  iMim  found  suffi- 
lient  to  sterilise  tlie  gelatine.     If  one  has  not  a 
steriliser,  the  tubes  may  be  placed  in  a  water-bath 
and  be  boiled  for  five  minutes  each  day  for  three 
.    It  the  gelatins  is  boiled  loo  much, 
ipon  oooling,  and  is  therefore  worth- 
less.   After  the  gelatine  is  sterilised  it  riiould  be  kept 
cool  place  until  need. 


THE  FALSTE  SWITCH  FOE  IHCAH- 
DESCEITT  LiaHTDTG. 

NOVEL    switch  for  incandescent  work,  bas 

beeu  designed  by  Mr.  H.  T,  Paiste,  of  Phibi- 

delphia.  Pa.  Practical  workers  in  incandescent 
winng  will  appniciato  the  efforts  of  the  designer  in 
attempting  to  avoid  the  use  of  ^mng  brass  for 
electrical  contact,  experience  having  demonBtrated 
Jiat  the  contact,  unless  soldered,  will,  in  time, 
through  corrosion  or  dust,  lie  heated,  removing  the 
tbe   brass,  and   thereby  deetrojing 


electrical 


The  parts  of  the  switch.  Fig.  I,  connst  nf  »voii 
pieces — viz.,  the  U-shaped  main  Hbell,  aide  yhJi:, 
two  aims,  spindle,  spring,  and  hard  rubber  handle. 


pliahed,  the  spring  is  no  longer  nndcr  tension.  Tbe 
circuit  wires  are  attached  to  binding  screws  r>n  thr 
U-shaped  mainihell  and  side  plnt«.  The  aim.u 
diovrn  in  Fig.  1,  completes  the  circuit,  between  Id" 
fide  plate  at  the  main  ^ell.  at  its  point  and  IhrmigQ 
the    spindle,   upon  which    it    ia    centred,   mslda; 


Fto.  2. 


ample  electrics]  contact.  In  breaking  the  orciil. 
the  handle  which  is  attached  to  the  spmdle  lunu  to 
the  right,  moving  the  aim  up  the  side  plate,  pN- 
serving  sufflcient  electrical  contact  at  ita  point  unlil 
the  position  shown  in  Fig.  2  is  reached ;  then  tit 
spring  which    joins    the    ends  of  ths  aims,  betDg 


lengthened  as  ths  arm  climbs  ths  side  plate,  ^" 
the  same  raiadly  to  the  position  shown  in  Fig;  3. 
;--.«n„    v.~_C;„~  the  oirenit.  _  ^^'J^'^^iy^JJ 
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t  13  occomplislieil  in  like 
o.  An  improved  handle 
which  obnates  injury  to 


Tlic  maldiig  of  the  circi 

Dunuer  bj  the  necond  n 

lui  been  added  U>  switch 

it.  iiir  if  turned  buclcwaxiis 

ufjtraining  the  working  porta.     STr.  Pniste  hae  gJTBii 

llis  switch  B  thon>iieh  teat  of  twelve  muuthg  at  the 

«ps-sbfirc  -ind  at  nulphMr  eprings,  where  oorrofflOQ 

rltstmpi  many  switcliea.     The  report*  from  these 

tl&fts  have  becu  most  aatiafnct^ry,  not  a  Bwttch 
irins  been  destrojeii.  The  nwitch  has  been 
adop'ed  hj-n  nmnburof  central  Etjttiona. — Eleetritai 


■c  Qt.Y.). 


A  SOVBLE  COKTACT  TIBEATOK. 

THE  aFcomponyiD^  illuatmtiou  ghows  lUi  orrange- 
ment  tor  vilintiiig  hcUa  iUid  similar  appontuj, 
cUcb  was  recently  do8cril>ed  In  the  Aniiaita  Telt- 
i/nf^''/ifi,  and  which  is  cluimod  to  poBBera  the 
jJrantagir  of  auppreodjig  the  eporka  at  me  contact, 
n-ToIleil.  at  the  moment  of  rupturing  the  circuit, 
dud  in  traDBfeiriag  the  spikrk  to  a  pair  of  auxiliary 
j.-nclacta  vitoH  good  and  bad  eoudition  ii  of  no 
impirXaiux  in  the  operation  of  the  apparatui.     Aa 


Till  be  Ksn,  the  spring  B  tollovB  the  armature 
diiriog  aa  infant  when  the  farmer  ia  attracted. 
Ihua  the  breaking  spark  takee  place  for  the  moat 
put  between  the  spriiig  r  and  the  aimature,  so  that 
[he  ocmtact  between  the  othsr  face  of  r  and  the 
tatw  V  rranaina  in  (food  condition.  Thia  appatatna 
bu  be«i  emptojed  in  particular  tor  the  telephone 
wTTioe  in  Pari*,  in  connection  with  the  Ruhmkorfl 
dill  uaed  fbt  calling  generataia  on  long  lines,  and 
hai  giTea  tstj  good  result*.  It  would  seem  to 
pCMOM  Kone  adrantages  otot  the  employmeot  of 
the  dmnt.  oondenser,  or  Toltameter  placed  in  shunt 
uoand  vibrating  cnntact*. 


FLASK  BASB  ASD  OAGOEBS* 

IX  the  aroompanying  sketch  ia  'shown  a  method 
of  making  cast-iron  bars  of  any  description  for 
maal  castings.  Of  course,  in  regnlar  jobbing 
shops  a  set  of  these  bars  may  not  be  required  more 
than  once  :  still  somethiiiR  moet  be  made  to  do  the 
aork,  and  on  the  plan  shown  it  does  not  take  as 
much  or  any  mors  time  than  to  miika  the  bars  of 
wood.  They  are  siiaiec  fastened  in,  and  are  better 
than  wooden  bars,  and  can  be  made  to  St  across  a 
wpe  of  any  width  and  depth,  and  conform  to  any 
-dupe  that  may  be  in  the  pattern,  and  can  be  nsed 
hr^riamtal  or  perpendicular  to  support  the  sand  in 
Iht  cheek  of  a  mould. 

Woodot  strips  are  got  out  in  fourlengtha,  Sin., 
l'2in-,  IBio.,  and  24in.  long,  2jiu.  wide,  and  about 
]m.  thick.  Two  of  each  of  these  sizes  must  be 
made  to  be  used  for  patterns  for  the  flsiigH  of  the 
civns  or  aide  ban,  to  bolt  to  the  aide  of  the  flask. 
One  of  them  is  shown  in  back  and  side  riew.  Figs.  1 
and  2.  Two  core  prints,  A.  A,  an  fastened  on  each 
patlem :  the  oncaTe  B  in  the  pattern  ia  only  to 
lighten  the  strip.  A  set  of  strips  as  described  once 
—  '- --e  ready  for  any  occasioi 
'■     'ar  shape  is  required 

lenffth  are  bedded  ... . 
andgood  strong  bars  cut  with  a  gate 
one  atrip  to  Buother.  These  can  be 
by  cnttmg  from  bar  to  bar,  and  pro- 


e  Ion 


For  instance,  if  a  frame  is  required  to  go  round 
the  bottom  of  a  cheek  to  support  a  great  amount  of 
aa^i.  the  sbrtp  is  bedded  in  as  at  Fig.  I,  and  good 
itKTDg  flngers  cut  to  suit  a  circle  ns  at  Fig.  3,  or  to 
Irarm  a  sTOare  as  at  Fig.  i.  After  drawing  ths 
patxem.  Kg.  1,  a  stop-off  core  or  plain  Jin.  core  can 
be  put  in  the  oore  pnnta  A  A,  and  filled  over  with 
^reen  sand  to  form  the  bolt  holes.  Heavy  iron 
ilasks  hare  (or  ought  to  have)  a  cumber  of  holes  in 
tb«  sidca,  and  the  core  prints  A  A  can  be  moved  to 
mt  them,  and  in  wooden  flasks  holes  can  be  bored 
to  aoit  the  bars.  It  is  a  poor  policy  to  cost  flanges 
em  the  inside  of  heavy  iron  flasks,  as  they  are  some- 
lime^  made  to  rest  lifting  grates  or  bars  of  thia 
kmil  on.  It  ia  better  for  jobbing  shops  to  have  ths 
'idcs  of  heavy  irtm  flasks  plain  on  the  inside,  and 


'    Bt     RoBEBT      B.      KiaTEBS,      i 


^^a    li^-        ^^^  '"^'' 


jq  s       f-^  6        ^  / 


with  a  number  of  boles  cast  throngh  tbsm  to  bolt 
in  any  kind  of  a  bar  that  may  be  desired,  tor  when 
flanges  are  cast  fast  on  the  inmde  of  the  flask,  it  is 
often  foond  to  be  juat  too  small  to  admit  the  pattern 
on  account  of  the  Sange. 

For  perpandicular  bars  in  cheeks  the  lingers  can 
be  cut  m  a  varietyof  forms  to  suit  the  work,  as  at 
Figs.  5  and  6.  The  advantage  of  these  bars  over 
wooden  bars  is  they  do  not  bum  out,  and  they  save 
the  flask  imta  being  spUt  and  broken  up  by  driving 
large  spikes  or  long  rods  around  the  chook  to  aup- 
port  the  sand,  and  if  the  pattern  ia  of  auch  a  shape 
as  to  fit  Biound  the  bar  (Fig.  6) ,  in  the  cheek  from 
C  to  C,  with  a  psjlin^  in  the  pattern  (tor  the  con- 
venience of  drawing  it)  at  D  or  £,  the  bars  can  be 
unbolted  from  the  outnde  of  the  flaakand  shook  out 
with  the  casting,  and  can  be  used  again  if  two  or 
mora  of  the  same  atylo  of  casting  are  required : 
whereas  it  wooden  side  bora  are  uuled  in  they  have 
to  be  broken  or  prised  out  to  get  the  casting  out  of 
the  flask. 

Pigs.  7  and  8  al 
mooTders.     Fig.  %  will  be  new 

that  goggers  are  auch  a  scarce  article  in  so  many 
foundries,  when  they  are  just  as  necessary  and  as 
useful  to  the  equipment  as  any  other  tool  in  it.  is 
something  I  have  never  been  aide  to  understand.  It 
is  true,  they  are  often  used  when  there  is  no 
neoamitty  for  it,  yet  there  are  times  whan  a  forsman 
mi^ht  as  well  oak  a  man  to  ram  up  a  mould  without 
aflaak  as  to  do  it  without  gaggers,  or  something  to 
answer  their  place  (or  absence,  I  imagine,  would  be 
a  more  proper  term) . 

It  is  a  very  simple  thing  to  keep  a  good  sapplyof 
T,  L,  and  V  cast-iron  gaggera  on  hand.  The 
pattOTns  can  be  fastened  on  a  board,  as  shown  in 
plan  and  section  Figs.  10  and  11,  and  a  bojr  can  run 
up  a  lot  of  them  in  a  short  time.  Each  kind  can  t>a 
pat  on  sepaTBte  boards  if  desirable,  and  the  runners 
mode  on  the  boards  to  save  the  time  at  cutting  them 
in  each  mould. 

F  F  are  holes  to  set  the  gates,  and  O  G  are  holes 


for  the  Bask  pins,  or  they  can  be  rapped  down  on  a 
level  sand  bed,  and  poured  open  one  at  ■  tima  with 
a  hand-ladle.  I  know  a  number  of  nxmldatB  who 
do  this  eveiT  now  and  than  on  the  back  end  of  their 
floor  attar  thsy  have  got  up  their  work,  and  keep 
themselves  supplied    with   gaggers  for  their  own 


Fig.  9  is  better  for  a  deep  litt  or  a  pocket  in  a 
pattwn  than  either  Fig.  7  or  8.  For  lifting  deep 
places  out  of  a  patt«fn  I  have  found  long,  slim 
pieces  of  coke  rammed  up  with  the  oope  a  good 
tWig  for  the  sand  to  hang  to,  and  agam,  I  havs 
usea  old  shingles  to  advantage,  putting  Oil  thick 
end  down  in  the  sand,  and  tacking  the  thin  end  to 
the  side  of  the  bats. 


ADULTEEATIOK  Of  OLITE  OIL. 

THE  United  States  Consul  at  Uarseiltes  in  a 
recent  report,  says  that  the  olive  oil  industry 
of  Soathera  France  is  suffering  heavily  from  adul- 
teration, OT  the  artiScial  fabricatioQ  of  oils  called  hj 
that  Dsme,  The  olive  is  of  stow  growth,  the  area 
on  which  it  can  be  grown  is  limitaa^  and  it  is  beset 
by  insects  and  diseuss  which  render  the  feariy  crop 
ancertain.  Hence  any  serious  redoction  m  the  con- 
sumption is  sufBdent  to  reduce  the  market  value 
below  the  point  of  profltable  culture,  llils  has  now 
bean  done  by  the  almost  nnivsrss]  practica  of  adul- 
terating the  native  oils  of  Mice  and  Provence  with 
various  seed-oils,  such  as  sesame,  peanut,  poppy- 
seed,  and  eepedaQy  cotton-seed,  which  last,  hy 
reason  of  its  cheapness,  palatable  flavour,  and 
difficulty  of  detection,  haa  of  recent  years  sairotanted 
all  the  others  as  an  adulterant.  The  rank,  low- 
priced  olive  oils  of  Southern  Italy,  Algeria,  and 
Tunis  are  imported  into  Prance  in  vast  quantities, 
diluted  With  cotton-seed  oil,  and  aigortfld_wholo- 
fins,  delicate,  high  grade  c 
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meat  has  set  itself  seriously  to  provide  a  remedy, 
and  the  flnt  step  was  to  disoovor  some  method  of 
detecting  adulteratioxui  which  should  be  not  only 
exact,  but  sufHcieutly  simple  for  ordinary  consumers 
to  use.  In  May  last  a  distinguished  chemist  of 
Marseilles  reviewed  aU  the  known  processes^  and 
admitted  that  not  one  of  them  was  siimciently  deli- 
cate and  exact  to  detect  an  adulteration  of  less  tiian 
10  per  cent.,  while  the  process  generally  in  use, 
whidi  consisted  in  treating  the  oil  with  a  xnixture  of 
sulphuric  and  nitric  acids,  was  useless  unless  the 
adulteration  exceeded  20per  cent.  The  Bechi  pro- 
cess used  by  the  Italian  GPovemment  will  detect  an 
admixture  of  15  per  cent,  of  ootton-seed  oil,  provided 
the  sample  analysed  contains  no  glycerine,  formic 
add,  or  free  fattv  acids,  any  one  of  which  will 
mask  the  chemical  reaction  on  which  the  process 
depends.  It  would  seem,  however,  that  at  last  the 
process  required  has  been  discovered  by  M.  Brulle, 
of  the  agronomic  station  at  Nico^  and  has  been 
endorsed  oy  a  committee  of  the  Agricultural  Society 
of  the  Alpes-Maritimes.  It  depends  upon  the  prin- 
ciple that  vegetable  oils  when  oxidised  oy  the  appli- 
cation of  certain  adds  assume  different  shades  of 
colour.  By  repeated  experiments  the  tints  of  olive 
oil  in  its  pure  state  and  with  its  usual  adulterants  in 
various  proportions  liave  been  established.  Thus 
pure  olive  on,  when  treated  by  the  Brull^  process, 
yields  a  predpitate  tinted  like  five  units  of  Naples 
yellow  dissolved  in  100  units  of  water ;  if  it  has  5 
per  cent,  of  cotton-seed  oil  its  tint  is  that  of  five 
units  of  Naples  yellow  and  five  units  of  dark  chrome 
yellow  in  100  units  of  water ;  And  so  on  for  other 
degrees  of  adulteration.  The  consul  mentions  that 
over  two  million  ndlons  of  ootton-seed  oil  are  ex- 
ported from  the  u  nited  States  to  Marseilles  eveiy 
year,  and  that  more  than  half  of  this  is  used  for 
adulterating  olive  oils,  a  large  part  of  which  is  ex- 
ported to  the  Unitea  States  with  a  30  per  cent, 
miport  duty. 


Linolexun,  and  How  It  ia  Made.— Linoleum 
is,  as  its  name  is  intended  to  denote,  a  peculiar  pre- 
piration  of  linseed  oil.  In  1849  Nides  and 
Bocfaelder  independently  discovered  that  chloride  of 
sulphur  would  solidify  oil  and  render  it  of  use  in 
many  now  wavs.  "Bi  1859  M.  Perra  communi- 
cated to  the  Academic  des  Sciences  the  details  of 
the  mode  of  effecting  this  by  mixing  and  mining  the 
ingredients  and  pouring  the  mixturo  out  in  a  thin 
layer.  By  varymg  the  proportions  the  resulting 
suMtance  assumes  varying  oegrees  of  consistency. 
The  term  linoleum  proper^  applies  to  the  hardened 
or  oxidised  oil  itself,  but  is  c^efly  used  as  a  desig- 
nation for  one  of  the  substances  made  from  or  with 
itr-^  kind  of  floor- doth.  When  the  oxidised  oil  is 
rolled  into  sheets  it  becomes  a  substitute  for  india- 
rubber  or  guttapercha.  When  dissolved  as  a  var- 
nish or  mastic  and  applied  to  doth,  it  is  useful  for 
waterproof  textiles,  lelt  carpets,  carriage  aprons, 
wi^gon  and  cart  sheets,  nursing  aprons,  water- 
beds,  tank  lininffs,  table  covers,  &c.,  accord- 
ing to  the  mode  of  treatment.  When  vulcanised  or 
rendered  quite  hard  by  heat,  it  may  be  filed,  planed, 
turned,  carved,  and  polished  like  wood,  and  used 
for  knife  and  fork  handles,  mouldings,  &c.  When 
used  as  a  paint  it  is  useful  for  iron,  for  wood,  and 
for  shipe^  bottoms.  When  used  as  a  cement  it 
possesses  some  of  the  useful  properties  of  marine 
glue.  When  brought  by  certain  treatment  to  the 
consistency  of  dough  or  putty,  it  may  be  pressed 
into  embossed  moulds  for  ornamental  artides. 
When  used  with  a  grinding  wheel,  touched  with 
emery  it  becomes  a  good  cutter.  Lastiy,  when 
mixed  with  ground  coric,  pressed  on  canvas  by 
rollers,  the  canvas  coated  at  the  back  with  a  layer 
of  the  same  oil  in  the  state  of  paint,  and  the  upper 
or  prindpal  surface  painted  and  printed,  it  becomes 
the  linoleum  floor-cloth.*' 

The  Jablochkoff  Distribution  Patent.— It 
wHl  not  be  a  surprise  to  those  who  are  familiar  with 
the  dironoloey  of  pubUcations  bearing  on  electrical 
distribution  by  means  of  transformers,  and  the 
terms  of  the  judgment  in  fa^ur  of  Messrs.  Ferranti 
at^the  recent  trial,  that  Jablodikoff^s  patent  of 
1 877  is  now  roco^sed  as  covering  the  system.  Hie 
holders  of  this  important  interest  are  tiiie  United 
Electrical  Engineermg  Compaav,  Limited,  of  68. 
Victoria- street,  Westminster,  wno  have  oondndea 
arrangements  involving  both  the  recognition  and 
support  of  the  patent  with  the  leadmg  dectric 
Ugnting  companies.  The  name  of  Paul  Jal>lochkoff 
has  been  long  and  honourably  known  in  connection 
with  the  development  of  the  dectrical  industry.  At 
an  early  period  he  was  identified  with  what  was 
then  termed  the  ''division  of  the  electrio light,'* 
and  his  name  became  familiar  with  the  first  public 
lighting  of  any  extent  which  was  carried  out.  The 
lighting  of  the  Thames  Embankment,  London,  and 
the  Avenue  de  T  Opera,  Parie— undertaken  for  a 

contzaot  term  for  the  purposes  of  demonstration 

marked  an  era  in  the  evolution  of  the  industir.  To 
the  presdenoe  of  the  same  inventor  credit  is  due  for 
the  ^'  distribution  "  system  referred  to,  which  solves 
the  problem  of  house-to-house  supjdy  over  exten- 
sive districts,  and  presents  a  field  of  operation  of 
•Qonnoua  and  far-readiing  importance. 


SOIENTIFIO    SOCIETIES. 


•  »* 


SOTAL    mCBOSCOPICAL    SOCIETY. 

ANNUAL  meeting  held  at  King's  College, 
Strand,  W.O.,  on  the  13th  February,  1889, 
Dr.  C.  T.  Hudson,  M.A.,  LL.D.,  preddent,  in  the 
chair. 

The  president  having  appointed  Mr.  W.  W. 
Reeves  and  Mr.  H.  Epps  to  act  as  scrutineers,  the 
ballot  for  the  dection  of  officers  and  council  for  the 
ensuing  year  was  proceeded  with. 

The  secrotary  read  the  Annual  Beport  of  the 
Council  as  follows : 

Fellows. — ^During  the  year  forty  Fellows  have 
been  elected  whibt  twenty-eight  have  died  or 
resigned,  a  somewhat  larger  average  than  usual. 
Four  Honorary  Fellows  have  died:  Mr.  Waterlowe, 
Prof.  A.  de  Bary,  and  Dr.  Asa  Gray,  whose  deaths 
wero  noticed  in  the  last  report^  and  Mr.  P.  H; 
Gtosse,  an  obituair  notice  of  which  appears  in  the 
current  volume  of  the  "  Proceedings"  of  the  Royal 
Society.  In  their  place  wero  elected :  I^f . 
Virchow,  Prof.  Lovcn,  Prof.  Gore,  and  Prof.  AU- 
man.  One  ex'officio  Fellow  has  idso  been  dected 
the  preddent  of  the  Nottingham  NaturtUists' 
Sodety ;  this  leaves  the  list  of  Fdlows,  641  ordinary 
Fellows,  50  Honorary  Fellows,  and  88  ex^officto 
FdlowB,  or  779  in  all. 

Finances* — ^Notwithstanding  that  the  deaths  and 
resignations  have  exceeds  the  average  of 
provious  years,  yet  as  these  have  been  to  a  large 
extent  amongst  the  compounders  and  Fellows 
paying  the  old  rate  of  subscription ;  the  increase  in 
the  revenue  of  the  sodety  is  larger  than  previoudy, 
namely  £41  9s.  6d.,  as  against  £34  2s.  6d.  in  1887, 
and  £24  3s.  in  1886.  The  invested  funds  of  the 
sodety  remain  at  the  amount  mentioned  in  the 
provious  roport  —  namdy,  freehold  mortgages, 
£1,200,  and  Indian  Three  per  Cents,  £875  10s.  8d., 
induding  the:  Quekett  Memorial  fund  £100.  The 
total  revenue  of  the  sodety  from  Fellows'  sub- 
scriptions only  is  £920. 

Library, — ^The  Council  re^gjet  to  have  to  announce 
that  thev  have  recdved  notice  from  the  authorities 
at  King^s  College  that,  after  the  present  year,  the 
sodety  can  no  longer  be  accommodated  at  the 
College.  As  this  notice  has  only  been  very  recently 
received,  the  Council  have  not  had  an  opportunity 
of  considering  future  arrangements;  but  this  will 
form  the  subject  of  discusdon  at  the  first  meeting  of 
the  new  Council.  It  vrill  probably  be  found  con- 
venient to  arran^  to  share  a  meeting-room  with 
some  other  sodeties.  The  catalogue  of  the  library 
is  now  ready  for  distribution,  and  can  be  obtainea 
by  an^  Fellow  on  application  to  tibe  librarian.  The 
Council  have  fixed  its  price  at  the  moderate  sum 
of  Is. 

Cabinet. — ^An  important  addition  has  been  made 
to  the  cabinet  by  Mr.  A.  D.  Michad*s  donation  of 
130  i^rpe-slides,  illustrating  his  work  on  the 
Oribatidsa,  another  set  of  whidi  has  been  depodted 
with  the  Britidi  Museum.  Mr.  Suffolk  hiw  con- 
tinued during  the  year  his  valuable  revidon  of  the 
slide  cabinet,  which  is  now  completed.  The  thanks 
of  the  sodety  are  due  to  Mr.  Michael  and  to  Mr. 
Suffolk  for  tneir  contributions. 

Bu'Lnws. — As  mentioned  in  the  last  report,  the 
by-laws  of  the  sodety  have  been  remodeUod,  and 
the  Council  have  thought  it  desirable  that  they 
should  be  issued  as  part  of  the  prefatory  matter  to 
the  Journal,  so  that  they  may  be  preserved  for 
future  reference^  great  dimculty  having  been  experi- 
enced in  obtaimng  copies  of  the  former  by-laws. 

Upon  the  motion  of  Mr.  Bettany,  seconded  by 
Mr.  J .  J.  Vesey,  it  was  unanimoudy  resolved  that 
the  report  be  recdved  and  adopted,  and  that  it  be 
printed  and  circulated  in  the  usual  way. 

The  Treasurer  presented  his  annual  statement  of 
accounts,  and  read  the  balance-sheet,  duly  audited 
bv  Messrs.  Guimaneos  and  Parsons,  who  were 
elected  auditors  at  the  preceding  meeting.  From 
this  it  appeared  that  nearly  £1,100  had  oeen  re- 
cdved during  the  past  year. 

Upon  the  motion  of  Mr.  A.  D.  Michael,  seconded 
bjr  Mr.  Ingpen,  the  adoption  of  this  report,  together 
with  a  vote  of  thanks  to  the  treasurer  for  his  services 
during  the  past  year,  was  passed. 

The  President  then  read  nis  annual  address,  which 
was  upon  '*  Foreign  Botifen  and  their  Distribu- 
tion.*' Dr.  Hudson  having  completed,  in  conjunc- 
tion with  the  late  Mr.  P.  M.  Gosse,  the  monograph 
on  the  rotifers  of  Great  Britain,  has  now  turned  ms 
attention  to  the  foreign  spedes«  This  country 
stands  far  ahead  of  other  countries  in  the  spedes 
hitherto  discovered ;  but  the  result  of  study  of 
foreign  spedes  is  that  a  condderable  number  are 
founa  to  be  widdy  distributed  over  the  world.  This 
is  somewhat  surprising,  considering  that  most  of 
them  live  in  fresn-water  pools  ana  ponds.  It  ap- 
pears, however,  that  the  eggs  of  many  are  capaue 
of  being  carried  to  great  dis&noes  with,  the  dust  of 
dried-up  ponds,  Luis  dust  being  also  carried  by 
packages,  &c.,  on  shipboard.  The  winter  eggs  of 
the  Botifera  are  extramdy  light,  and  can  rest 
undeveloped  for  months.  Rotifers  may  also  be  dis- 
persed by  aquatic  birds  or  even  by  dogs.  The  eggs 
of   some  sfwdes  bear  either  freedng  or  roasting, 


their  powers  of  endurance  and  adaptatiun  Ui&i^ 
practically  unlimited.  They  can  be  dried  in  an  air 
pump,  and  can  swallow  many  poisons  with  im* 
punity.  Nearly  half  the  manne  spedes  are  &1&% 
capable  of  living  in  fresh  water ;  thus  their  distribu- 
tion is  rcAdily  accounted  for.  Dr,  Hudson  believt^. 
that  all  rotifers  are  related  by  descent,  and  that  the 
great  variations  in  their  forms  and  stnictore  haTf> 
been  produced  by  causes  that  have  been  at  work  a 
very  u>ng  time.  The  address  was  listened  to  wit^ 
great  attrition,  and  warmly  applauded.  At  \\i 
oondusion,  he  proceeded  to  exlnbit  a  number  vi 
large  transparencies  of  fordgn  rotifers  and  other 
objecte,  which  Were  greatiy  amnired  by  the  Feiloirs 
present. 

Mr.  Jas.  Glaisher  said  ho  rose  to  propose  that  i 
very  hearty  vote  of  ^anks  be  given  to  the  Preadiat 
for  the  most  interesting  ana  valuable  addre»  to 
whidi  thev  had  just  hi^  the  pleasure  of  listedn^. 
and  also  ior  the  exhibition  of  drawings  by  whidi 
they  had  all  been  so  mudi  interested.  With  re^&d 
to  uie  address,  he  could  only  say  that  it  contained 
matter  which  would  afford  them  much  nrofitable 
thought  in  their  studies  at  homo.  Hehaaalsoput 
them  under  a  further  obligation  when  he  add  tW 
their  Journal  was  so  full  of  matters  relating  to  the 
progress  of  microscopical  sdenoe  that  it  was  no 
longer  posdble  to  find  materials  for  a  president'^ 
ad(&eaBby  adetail  of  what  had  been  doneduiiujr 
the  year,  and  that  therefore  thev  were  to  hate  in 
the  future  addresses  whidi  would  contain  a  lar^ 
increase  of  knowledge  upon  special  subjects,  inrtead 
of  a  repetition  of  facts  with  which  the  Journal  had 
already  made  them  acQuainted.  He  felt  that  the 
Sodety  was  deeply  indebted  to  the  preddent  for  bin 
address,  and  he  nad  the  greated^  pleasure  in  moTing 
that  their  hearty  thanks  be  given  him  for  it. 

Ftof .  Bell  said  he  should  be  very  gkd  to  seooul 
the  vote  of  thanks  for  the  most  instructive,  and,  he 
might  also  add,  entertaining,  preddentid  address 
to  which  they  had  just  been  listening.  It  wsa  fall 
of  matter  for  reflection,  and  he  had  been  eq)ecial]f 
struck  by  the  conduding  paragraph,  which  breatheii 
so  entirely  the  spirit  in  whidi  they  ou^t  to  attack 
the  subjects  of  biology.  It  had  also  rused  qnu- 
tions  of  great  interest  as  showing  how  Nature  often 
^  the  same  things  in  different  wajrs  under  differmt 
droumstences.  The  Botifera  were  not  the  only 
creatures  common  to  various  parte  of  the  world,  or 
to  this  countrv  and  to  Australia ;  the  protosoa  of 
both  showed  smularities  of  type  and  stnictore;  but 
in  their  case  the  cause  was  doubtless  dtoge&er 
different  from  the  causes  which  had  been  aaaignd 
to  account  for  the  wide  distribution  of  manj  fonas 
of  the  Botifera.  If  he  might  make  one  cribdan.  it 
would  be  to  point  out  one  serioua  omisdon  bom  it 
and  that  was  that  the  Preddent  had  not  mentioiied 
the  work  on  the  Botifera  which  he  had  Ut«lj 
published,  in  which  they  had  the  results  of  re^ 
searohes  which  laid  all  studente  of  the  subject  under 
the  deepest  obligations  to  him. 

Mr.  Glaidier  having  put  the  motion,  it  wis 
carried  by  acclamation. 

The  Preddent  said  he  had  to  thank  than  veij 
heartily  for  the  way  in  which  they  had  r^ved  h^ 
address,  and  for  the  cordial  manuiK'  in  which  they 
had  responded  to  the  vote  of  thanks  bjr  Mr.  Glaisher 
and  Prof.  Bdl.  He  was  glad  on  his  part  that  be 
had  been  able  to  please  them  in  that  reqwct,  and 
as  he  found  tiiat  tney  had  done  him  the  honour  to 
re-elect  him  as  their  Preddent  for  another  year,  he 
hoped  to  have  the  pleasure  of  again  addressiag 
them  on  a  future  occadon.  He  also  hoped  that 
during  his  second  year  he  should  be  more  succesfd 
than  in  the  past  in  tiie  matter  of  regular  attendance 
at  the  meetings.  He  had  not  yet  entirdy  reooTered 
from  the  effecte  of  his  acdaent,  but  was  much 
bettor  than  he  had  been  for  some  time  post,  and  he 
ventured  to  hope  that  he  should  be  able  to  occupj 
hisjplace  as  often  as  occadon  required. 

Tne  scrutineers  having  handed  in  the  resdt  of 
their  examination  of  the  balloting-papera, 

The  Preddent  declared  that  the  whole  of  the 
gentlemen  whose  names  had  been  printed  upon  the 
uste  were  unanimoudy  elected  to  the  offices  and 
council  for  the  ensuing  year  as  follows : — 

Preddent :  Charles  T.  Hudson,  Esq.,  MJU, 
LL.D.  (Canteb.).  Vice-Preddente :  Bev.  W.  H. 
Dallinger,  LL.D.,  FJfc.S. ;  ♦James  Glaisher,  Beq.. 
F.B.S.,  F.B.A.S. ;  'Prof.  Urban  Pritchani.  M.D. ; 
Prof.  Charles  Stewart,  F.L.S.  Treasurer:  Lionel  S. 
Beale,  Esq.,  MJB.,  F.B.C.P.,  F.B.S.  Secretarisi: 
Frank  Crisp,  Esq.,  LL.B.,  B.A.,  V.P.,  andTreaa. 
L.S. ;  Prof:  F.  Jeffrey  Bdl,  M.A..  F.Z.S.  Ordinary 
Memben  of  Council:  Alfred  W.  Bennett,  Esq., 
M.A.,  B.S.C.,  F.L.S. ;  ♦Robert  Braithwaite.  Eaq., 
M.D.,  M.R.C.8.,  F.L.S, ;  Bev.  Edmund  Carr, 
M.A. ;  Prof.  Edgar  M.  Crookdiank,  M.B. :  Prof.  J. 
William  Groves,  F.L.S. ;  George  C.  Karop.  Esq.. 
M.R.C.S. ;  John  Mayall,  Esq.,  jun. ;  Aftxai  u. 
Michael,  Esq.,  F.L.S. ;  ♦Thomas  H.  Powdl,  Ewj.; 
♦William  Thomas  Suffolk,  Esq. ;  Charles  Trier, 
Esq.,  F.L.S.;  ♦Frederic  H.  Ward,  Esq.,  M.B.C.S. 
(The  names  with  an  asterisk  have  not  ndd  doiin? 
the  preceding  year  the  office  for  whidi  thc/f  sn 
nominated.) 

The  President  then  proposed  that  the  thanks  of 
the  Sodety  be  given  to  the  auditors  and  scrutioetf* 
for  their  services. 
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The  motion  haTin^  been  seconded  by  the  Bev. 
Edmund  Cair,  was  put  to  the  meeting,  and  earned 
nnHnfmonaly. 

Mr.  A.  B.  Michael  said  they  should  not  separate 
that  evening  without  passing  a  hearty  vote  of  thanks 
to  their  secretaries,  who  had  done  the  work  of  the 
Sodctr  so  admirably  during  the  past  year.  How 
wen  they  had  performed  tneir  duties  was  so  per- 
fectly well  known  to  the  Fellows  that  it  was  im- 
possible for  him  to  say  anything  new  about  it ;  he 
would«  tiierefore,  simply  move  the  best  thanks  of 
the  Society  be  gjiven  to  the  secretaries  for  their 
vttla&ble  and  efficient  services  during  thepast  year. 

The  motion  was  seconded  by  the  Bev.  T.  S.  iing, 
:md  on  being  put  to  the  meeting  by  the  president, 
WHA  carried  unanimously. 

Prof.  Bell  said  that  his  feelings,  when  any  allusion 
was  made  to  the  secretarial  work,  might  be  com- 
pared to  those  of  one  of  two  men  who  had  agreed  to 
share  a  bottle  of  wine  together';  the  other  man  was 
such  an  efficient  drinker  that  the  amount  which  he 
gt-it  him<ylf  was  only  a  very  small  glass  now  and 
then.  He  thought  ta&t  in  the  matter  of  thanks  for 
work  done  in  connection  with  the  office,  he  deserved 
•Ac'-hundredth  part,  and  Mr.  Crisp  the  other  ninety- 
nine  hundredths.  It  was  probably  due  to  the  fact 
that  Mr.  Crisp  thought  he  had  usually  so  little  to  do 
that  he  put  upon  his  shoulders  the  mfficult  task  of 
n»Dondmg  to-night  to  the  vote.  He  thanked  the 
FeUows,  on  behalf  of  his  colleague  and  himself,  for 
the  way  in  which  they  had  pasMd  it. 


USEFITL  AH S  SCtENTIFIC  NOTES. 


Kew  Tin  Oxide. — A  now  acid  of  tin  has  been 
uhtaiued  by  Prof.  W.  Sprint,  consisting  of  two 
molecules  of  a  higher  oxide,  SuO,,  oombmed  with 
one  of  water.  The  new  add,  H^n^O?,  or 
2  SnO,  .  H^O,  is  conseauently  analogous  to  disul- 
^uric  acid,  H^^O?,  ana  dichromic  acid,  H^Cr^Oj. 
The  method  by  which  Dr.  Sprint  has  prepared  it  is 
of  peculiar  interest.  A  saturatea  solution  of  about 
10  grammes  of  stannous  chloride,  in  wat^>  contain- 
iog  sofficient  hydrochloric  acid  to  {urevent  deoom- 
poa^on  into  the  ozychloride,  was  treated  at  the 
ordinary  temperature  with  excess  of  peroxide  of 
borinm.  The  latter  substance  was  obtamed  pure  in 
the  form  of  the  hydrate,  BaO.  .  6H,0,  by  precipi- 
t&tinig  dear  baryta- water  witn  oxygenatea  water. 
Upon  subjecting  it  to  dialysis,  chloride  of  barium 
diffused  through  the  membrane,  and  was  eventually 
entirely  removed  by  changing  the  water  in  which 
iht  dialjrser  floated  every  day'  during  a  period 
Approaching  three  months.  The  contents  of  the 
dLilyaer  were  now  evaporated  as  low  as  possible 
upon  a  water-bath;  when  the  evaporation  was 
soffixiently  advanced  the  contents  of  the  cUsh  became 
converted  into  a  white  opalescent  jelly,  and  this 
evtnituaUy  dried  up  into  a  white  soud  mass  of  the 
new  add.  Analyses  prove  beyond  doubt  that  the 
dn  is  present  in  the  form  oi  trioxide,  and  that 
at  lOO'  C.  one  molecule  of  water  remains  combined 
with  it.  From  certain  secondsjy  phenomena.  Dr. 
Spring  ia  of  opinion  that  the  reaction  really  takes 

De  in  two  stages ;  an  oxycUoride  of  tin  being 
formed  by  direct  addition  of  oxygen  to  stannous 
chloride,  SnCfL  -t  BaO,  =  SnOCL,  +  BaO.  This 
^aunic  oxychloride  appears,  then^  to  react  with  a 
further  molecule  of  peroxide  of  banum  chloride  and 
tdnxide  of  tin,  or  hyperstannic  anhydride,  as  Dr. 
Spaing  terms  the  new  oxide. 

Train  Telegraphy  for  Banohes.— Another 
aN>lication  of  train  telegraphy,  says  an  exchange, 
adapted  to  any  use,  or  for  branch  or  hadenda  ser- 
vice in  Mexico  or  other  lands,  suggorts  its(^.  It  is 
this :  A  horseman  desiring  telegraphic  communica- 
tion, and  separated  from  nis  command  or  detach- 
ment, or  otherwise  isolated  near  an  ordinary  tele- 
graph line,  but  distant  from  the  station,  equipped 
with  a  telephone  receiver — a  coU  or  two  of  wire 
and  a  magneto  battery,  such  as  is  used  for  testing 
tdephone  circuits — ^would  possess  all  the  essentials 
of  a  Buccessful  '^  hopper  "  ^legraph,  which,  in  this 
case,  would  become  a  "horse"  telegraph.  He 
rides  up  to  a  telegraph  pole,  throws  one  end  of  a 
coO  over  the  line,  makes  hu  ground  by  throwing 
another  coil  on  to  the  earth,  applies  the  magneto, 
send  his  message,  collects  his  apparatus,  mounts, 
and  is  away.  All  in  a  few  moments,  and  with  no 
cutting  of  the  wire  to  insert  a  "  relay,"  as  by  the 
old  way. 

A  SGA3n>ijri.TZAX  method  of  quarrying  is  to  drill 
a  TOW  of  holes,  close  together,  m  the  rock  at  right 
angles  to  the  plane  of  stratination,  fill  the  h^es 
witii  water,  and  allow  the  expansion  due  to  the 
water  freezing  to  disrupt  the  mass.  A  correspondent 
thinks  this  gives  a  sopgetion  for  the  safe  getting  of 
ocol  in  fiery  mines,  if  the  Poetsch  system  of  arti- 
tidaOy  &eexing  the  water  in  quicxsands,  while 
sinking  a  shaft,  be  applied  to  the  underground 
workings  d  a  colliery ;  but  he  forgets  that  the  ran^ 
through  which  the  pressure  acts,  while  suffident  in 
th^-  case  of  stone,  would  be  insuffident  in  coal  even 
if  tame  did  not  enter  into  the  problem. 


SCIENTIPIC    NEWS. 
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MINOR  pknet  No.  281,  discovered  by  Dr. 
Palisa,  of  Vienna,  on  Oct.  31  last,  has 
been  named  Lucretia,  in  honour  of  Lucretia 
Caroline  Herschel. 

The  total  solar  eclipse  of  December  21,  1889, 
will  be  visible  for  observation  purposes  at 
Cayenne,  and  at  a  point  on  the  West  Coast  of 
Africa  some  miles  south  of  Loanda.  As  it  is 
proposed  to  send  observers  to  thoee  spots,  it  is  to 
be  hoped  that  those  who  have  had  experience  of 
tho  climate  will  be  chosen. 

The  death  is  announced  of  the  Bev.  John 
George  Wood,  M.A.,  F.L.S.,  the  well-known 
writer  and  lecturer  on  natural  history  subiecta. 
Mr.  Wood  WHS  the  son  of  a  surgeon,  ana  was 
bom  in  London  in  1827  ;  in  due  course  he  passed 
from  school  to  Mcrton  Coll.,  Oxford,  in  wlucliho 
was  elected  Jackson  scholar.  He  was  attached 
for  some  time  to  tho  Anatomical  museum  at  Chriist 
Church,  Oxford,  but  subsequently  taking  Orders, 
he  filled  .^mo  minor  offices  in  the  Church,  being 
well  remembered  by  nuny  as  assistant  chap- 
lain of  St.  Bartholomew's  Hospital  for  several 
years.  Mr.  Wood  was  a  prolilic  writer  on  his 
favourite  subjects,  as  a  long  list  of  works  bearing 
his  name  testify,  and  he  was  an  indefatigable 
contributor  to  magazines  and  wmilar  periodical!^. 
His  magnum  opus  is  the  **  Natural  History,"  in 
three  volumes,  but  many  readers  will  prefer  the 
series  of  works  bearing  titles  beginning  with 
"  Common  Objects,"  and  such  books  as  "Homes 
Without  Hands,"  "Our  Garden  Friends  and 
Foes,"  and  "  Insects  at  Homo."  Mr.  Wood  died 
suddenly  at  Coventry  on  Sunday  last. 

The  head  of  tho  famous  firm  of  Beyer,  Peacock, 
and  Co.  died  on  Wednesday  lust.  Bichard 
Peacock  was  bom  in  Swaleaoalo  in  1820,  and 
8cr\'ed  his  apprenticeship  to  Massrs.  Fenton, 
Murray,  and  Jackson,  subsequently  becoming 
locomotive  superintendent  to  the  Lee^s  and  Selby 
Bailway,  and  afterwards  to  the  Manchester, 
Sheffield,  and  Lincolimhire  Co.,  whose  works  at 
Gorton  were  planned  by  him.  The  firm  Beyer 
and  Peacock  started  in  a  small  way ;  but  owing  to 
the  quality  of  the  productions  it  prospered 
amazingly  until  it  employed  nearly  3,000  hands, 
and  turned  out  200  locomotives  per  annum. 

The  death  is  announced  of  Mr.  Edward  King 
Fordham,  a  well-known  scientific  agriculturist 
of  Hertfordshire,  farming  upwards  of  1,000  acres 
on  his  own  estate.     He  was  in  his  79th  year. 

A  well-known  American  engineer  and  mechanic, 
Mr.  Cornelius  H.  Delameter,  died  last  month  in 
his  68th  year.  He  went  to  New  York  as  a  boy 
to  earn  his  living,  and  in  1850,  in  conjunction 
with  his  cousin,  Peter  Hogg,  founded  the  famous 
Delameter  Iron  Works,  where  the  turreted  iron- 
clad Dictator  was  built. 

The  anniversary  meeting  of  the  Institute  of 
Chemistry  was  held  last  week,  when  Dr.  James 
Bell,  F.R.S.,  was  re-eleoted  president.  Dr.  Bell, 
in  his  presidential  address,  stated  that  during  the 
year  there  had  been  an  increase  of  38  Associates 
and  141  Fellows ;  and  the  income  had  exceeded 
the  expenditure  by  £737.  At  the  first  annual 
meeting  in  1878,  tiie  number  of  Fellows  on  the 
register  was  225 ;  now  it  is  768.  Dr.  Boll 
indicated  several  directions  in  which  the  effidency 
of  the  institute  has  been  much  improved,  and 
among  other  improvements  suggested  was  an 
annual  meeting  of  the  Fellows,  to  last  two  or 
three  days,  at  which  papers  might  be  read  and 
discussions  held  on  subjects  in  practical  chemistry. 

The  following  arrangements  have  been  made 
for  science  lectures  at  the  I^'&l  Victoria  Hall, 
Tuesda^r,  March  12,  **A  Tramp  among  the 
Mountusis  at  Home  and  Abroad,"  by  Prof. 
Kennedy,  F.K.S. ;  Tuesday,  March  19  and  26, 
two  lectures,  by  Prof.  H.  E.  Armstrong,  on  tho 
**  History  of  a  Crime  Unravelled  by  a  Piece  of 
Rusting  iron,  a  Horse-shoe,  and  a  Match." 

At  a  recent  meeting  of  the  Anthropological 
Institute,  Mr.  B.  Hollander  read  a  paper  on 
*^  Centres  of  Ideation  in  the  Brain,"  the  object 
of  which  is  to  furnish  a  basis  for  a  really  scien- 
tific phrenology. 

At  a  recent  meeting  of  the  Paris  Academy  of 
Sciences,  a  note  by  M.  Minory  on  "Shooting 
Stars"  was  presented.  The  author  argues  that 
the  incandescence  of  such  bodies  cannot  be  ex- 
plained by  the  transformation  of  motion  into 
heat.  The  gases  being  perfectly  elastic  bodies, 
and  in  the  upper  atmospheric  regions  in  an  ex.- 


tremely  rarefied  state,  heat  cannot  be  produced 
b^  the  shock  of  bodies  endowed  with  groat  velo- 
city and  impin^ng  on  perfectly  olastio  molecules 
capable  of  receiving  the  motion  and  acquiring  the 
velocity  of  those  bodies ;  in  this  cose  the  move- 
ment IS  communicated,  not  dissipated  or  trans- 
formed to  heat.  Had  such  transformation  taken 
place,  tho  velocity  of  the  bodies  on  their  trajectory' 
would  bo  progressively  retarded,  while  the  in- 
candescence would  be  proportionately  increased. 
But  observation  shows  only  luminous  flashes,  and 
more  or  lees  uniform  velocities  of  translation  at 
least  for  all  the  bodies  that  are  not  combustible. 
The  reading  of  the  paper  was  followed  by  somo 
observations  by  M.  Comu,  who  remarked  that 
the  illumination  of  the  trajoctor}^  of  the  shooting 
stars  might  be  attributed  to  a  development  or  a 
discharge  of  static  electricity  without  any  con- 
siderable rise  of  temperature,  as  implied  by  the 
iucandoscence  of  detsrched  particles  of  meteorites. 
That  would  agree  with  the  spectral  observations 
made  on  the  shooting-stars,  and  would  lend  sup- 
port to  the  view  that  certain  cosmic  phenomena, 
such  as  aurone,  tho  zodiacal  light,  comets,  solar 
protuberances,  &t.,  are  electric  manifestations 
analogous  w  those  so  easily  generated  in  rarefied 
gasos. 

At  the  same  s6anM  of  the  Academy,  a  paper 
roforring  to  the  possible  transformation  of 
pathogenic  into  harmless  microbes  was  presented 
by  M.  A.  Chauveau.  J  t  appears,  however,  that 
the  charbon  microbe  and  that  of  anthrax  are 
not  as  yet  proved  to  undergo  specific  tronsfonmi- 
tion.  How  deadly  is  tho  anthrax  which  pro- 
duces "woolsortor's  disease"  has  unfortunately 
been  shown  again  in  the  case  of  a  horse-hair 
dresser  who  died  recently  at  Sudbur)%  Suffolk. 
The  deceased  complained  of  a  pimple  on  the  back 
of  the  neck,  but  persisted  in  going  to  work,  and 
the  pimple  developed  into  malignant  pustule, 
which  was  excised  too  late  to  avert  death.  At 
the  inquest  it  was  stated  that  this  was  the  fourth 
case  of  the  kind  in  two  years  for  the  district, 
which  is  not  a  largo  one. 

At  a  recent  meeting  of  tho  Society  de  Biologie, 
Prof  Brown -Scquard  referred  again  to  the  use 
of  carbonic -add  either  as  an  inhalation  or  as 
spray  in  relieving  pain.  He  obtained  complete 
success  with  it  recently,  in  a  case  of  lumbapfO. 
Expired  air,  as  Brown -S6quard,  in  conjimction 
with  D'Arsonval,  has  shown,  contains  at  least 
one  toxic  property,  and  by  experiments  it  has 
been  proved  that  it  is  the  exhalation  of  toxic 
matter  from  the  lungs,  and  not  mere  carbonic 
acid,  which  kills — a  powerful  argument  for  free 
ventilation  in  crowded  buildings,  railway  car* 
riages,  &c. 

Mr.  George  Westinghouse,  jun.,  is  having  an 
instruction  car  built  at  Altoona  for  tho  pui'pose 
of  showing  American  railroad  men  tho  practical 
working  of  sdl  the  Westinghouse  railway 
appliances.  The  car  wUl  be  fitted  with  working 
models  of  the  improved  air  brake,  steam  heating 
apparatus,  and  other  specialities.  A  15H.P. 
Ixriler  and  a  Westinghouse  engine  and  dynamo 
will  be  included  in  the  fittings. 

^'Motomeer"  is  the  new  American  word  to 
designate  the  man  who  controls  the  electro-motor, 
or  £indl^  the  trolley  on  the  overhead  wires  of 
the  electric  railways. 

The  electric  cars  on  the  Omaha — Council  Bluffs 
line  are  said  to  run  faster  than  on  any  other 
street  road  in  America.  A  speed  of  15  and  often 
20  miles  an  hour  is  attained.  Tho  power  plant 
consists  of  two  80  and  ono  40H.P.  generators. 

Prof.  AjTton  exhibited  his  low-reading  volt- 
meter for  general  use  in  electric  instaHations  at 
a  recent  meeting  of  the  Physical  Society.  The 
dial  of  an  instrument  reading  up  to  2-5  volts  is 
about  6in.  in  diameter. 

Tho  method  of  lighting  -the  channels  of  har- 
bours by  n;ieans  of  electric  buoys,  which  has 
been  tried  in  New  Tork  Harbour,  is  likely  to  be 
adopted  in  this  country,  as  it  has  been  favourably 
reported  on  by  officers  appointed  to  examine  the 
system. 

A  curious  instance  of  the  utility  of  the  electric 
light  is  found  in  its  introduction  by  ^Ir.  Hart- 
ness,  manager  of  the  test  works  of  the  Biver 
Wear  Commission.  Hitherto  the  testing  and 
examining  of  chain  cables  could  be  earned  on 
only  by  (fiylight ;  but  lately  the  examiners  have 
been  provided  with  16  candle-power  incandescent 
lamps  attached  to  thoir  caps,  the  current  being 
supplied  through  a  flexible  cable  frona  the  main, 
which  allows  the  men  to  work  within  a  certain 
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radiiu.  This  amn^ment  has,  it  is  stated, 
enabled  the  CominiMionen  to  nearly  double  the 
*  *  output  * '  of  their  testing  department. 

According  to  DU  Xatur^  Dr.  Otto  7A/^Tiftriw*;  of 
Ilirschberg,  Silesia,  intends  to  establhth  a  zoo- 
logical station  for  the  observation  of  freshwater 
fauna.  It  is  considered  that  the  banks  of  the 
Ploner  Lake  in  Holstein  would  be  suitable  for 
the  purpose,  and  funds  for  maintaining  the 
station  for  four  years  are  being  collected. 

Amngements  are  being  made  by  the  Berlin 
Academy  of  Sciences  for  an  interesting  scientific 
undertaking.  During  the  summer  of  this  year  a 
ship  is  to  be  despatched  for  the  investigation  of 
the  pelagic  fauna  of  the  Atlantic,  especially 
along  the  coast  from  Greenland  to  Brazil.  Prof. 
Uensen,  of  Kiel,  will  be  at  the  head  of  the  party, 
which  is  expected  to  start  in  July. 

Some  statements  have  been  made  recently  that 
the  method  of  preparing  the  famous  cferuleum  or 
Egyptian  blue  nas  been  discovered  by  a  French 
chemist.  The  fact  is  that  M.  Fouqu6  has  been 
investigating  the  pigment  in  a  fresh  series  of  ex- 
periments, and  has  announced  its  formula  to  be 
CaO,CuO,4SiO<,  consisting  of  63-7  pfflts  of  silica, 
14-3  of  lime,  21-3  of  copper  oxide,  with  a  trace 
of  iron;  roecific  gravity  3*04.  The  Egyptian 
blue  is  said  to  have  been  discovered  by  Vestorius, 
but  it  was  not  made  after  the  fall  of  the  Western 
Empire.  The  above  analysis  may  be  more  accu- 
rate than  that  of  VauquoUn. 


irSEFITL  AND  SCIEVTIFIG  NOTES. 

■  »>  ■- 

The  Bggs  of  an  Bel.— According  to  Mr.  Fred. 
Mather,  of  Cold  Spring  Harbour,  N.Y..  scientists 
have  known  that  tne  eel  is  an  egg-proaucing  fii^ 
for  a  dozen  years  or  more,  the  Russian  naturalist, 
Syrski,  having  first  figured  the  ovaries  of  the  female 
and  the  spermaries  of  the  male,  but  how  and  where 
these  minute  eggs  are  laid  is  still  unknown.  In 
October  the  eels  run  down  to  salt  water  to  breed, 
and  in  the  spring  the  young  eels  ascend  the  bxooks 
and  rivers  in  swarms.  As  mey  are  then  some  2in. 
long  and  of  the  size  of  a  darning  needle,  it  is  evi- 
dent that  they  must  have  been  hatched  several 
weeks  before,  perhaps  in  Febroaiv,  to  have  grown 
so  much  from  so  small  an  egg.  The  number  of 
em  in  a  Gib.  eel  in  November  ^  what  is  known  to 
flSennen  as  "eel  fat,"  but  which  are  reaUy  the 
ovaries)  is  fully  9,000,000.  Under  the  microscope 
they  measure  80  to  the  linear  inch,  and  taking  one 
ovary  and  dividing  it  by  means  of  the  most  delicate 
scales  known  to  science;  I  halved,  quartered,  and 
further  divided  the  mass  seventeen  times,  until  I 
had  a  section  small  enough  to  count  the  eggs  in  it. 
This  section  represented  1  *  131.072  of  Sie  total 
number,  and  three  sections  were  laix)riously  counted 
under  the  microscope.  One  of  the  sections  con- 
tained 68  effgs,  making  the  total  8,912,896  eggs. 
The  second  held  77  eggs,  or  10,092,644  in  the  whole. 
The  third  section  consisted  of  71,  from  which  it 
would  appear  that  there  were  9,306,112  eggs  in  the 
eel.  There  have  been  many  theories  about  the  re- 
production of  the  eel,  some  of  them  being  wildly 
absurd,  such  as  their  being  hatched  by  fredi -water 
mussels,  or  that  the  lamprey  was  the  female  and 
the  so-called  silver  eel  tne  male,  &c.  The  fact  is 
that  the  lamprey,  miscalled  *'  lamper  eel,"  is  a  form 
of  life  lower  than  that  of  the  true  fishes,  to  which 
the  eel  belongs,  and  is  a  vertebrate  with  a  carti- 
laginous skeleton  instead  of  a  bony  one,  has  its 
skuU  imperfectly  developed,  and  has  no  lower  jaw. 
SuperfiooUv  it  appears  uke  an  eel,  but  is  not  nearly 
related  to  it. 

The  Thomson  Eifaot.— M.  A.  Battelli  has 
recently  been  pursuing  some  investigations  with 
regard  to  the  Thomson  effect.  The  method  em- 
ployed was  similar  to  that  of  Le  Boux,  but  more 
accurate.  These  investigations  show  that,  so  far  as 
the  metals  experiments  on  ore  oonoemed,  the 
quanti^  of  heat  carried  by  the  current  is  propor- 
uonol  to  the  strong  of  the  current,  ond  &at, 
except  for  iron,  it  is  proportional  to  uie  absolute 
temperature.  If  in  the  formula  e  »  a  Tl,  t  is  ex- 
pressed in  C.a.S.  units,  Tin  absolute  temperatun, 
and  c  in  calories,  the  value  of  the  constant  a  for  the 
different  metals  experimented  upon  will  be  as 
follows :  Cadmium,  a  ■  8-678  x  10-» ;  antimony, 
a  -  7-081  X  10-» ;  bismuth,  a  •  -  3-909  x  10-« ; 
German  sQver,  a  a  —  2*660  x  10—*. 

A  NSW  alloy  has  been  made  by  Herr  Beith,  of 
Bockenheim,  Oermany,  which  is  said  to  pnctioally 
reeift  the  attack  of  most  add  and  alkaline  solutions. 
Itb  composition  is  as  follows :— Oopper,  16  ports ; 
tin^ 2-34rpartB ;  lead.  1-82 porta;  onfimony,  fport. 
This  alloy  is,  therefore^  bronie  with  the  addition 
of  leod  and  antimony.  The  inventor  daims  that  it 
con  be  very  advantageously  used  in  the  laboratory 
to  replace  vessels  or  flttingB  of  ebonite,  vulconite,  or 
porcelain ;  but  the  *<  noveltv  "  con  be  only  in  the 
proportions  of  the  oonstitaents  employed. 


LETTERS  TO  THE  EDITOR. 

»«-» 

[Ifc  da  not  hold  onrMtlwsH  mponsihU  for  (ke  opxnUmMo/ 
our  eorr4opondml9.  The  Editor  retpeet/uUf/  rrqueaU  that  all 
ecmmunieation*  ahontd  he  drawn  up  a$  briefly  om  poanbie.] 

AU  eommwieatUms  ghoulH  he  addreiuied  to  the  Boitok  of 
the ExOLiBH  KscBAKic,  882,  Strand,  W,C. 

AU  Cheque*  and  Poe^-offiee  Order*  to  he  made  payail*  to 
J.  Pammobb  Eowabds. 

%•  In  order  to  faeUitaU  reference,  CorretporUent*,  when 
*p*aUng  of  any  letter  previously  interted,  wiU  oblige  by 
mentioning  the  ntffnber  of  the  LetUr,  a*  well  a*  the  page  on 
which  it  appear*. 

**  I  would  hare  everTOne  write  what  he  known,  and  n» 
much  OS  he  knows,  but  no  more ;  and  that  not  in  thin 
only,  but  in  all  other  subjeott :  For  auoh  a  penon  may 
hare  tome  particular  knowledge  and  ezpenenoe  of  the 
nature  of  such  a  penon  or  ■ueh  a  fonnUun,  that  tm  to 
other  thingn,  known  no  more  than  what  everybodT  does, 
and  yet.  to  keep  a  clutter  with  this  little  pittance  of  bin, 
.will  undertake  to  write  the  whole  body  of  phjraickB,  a  rice 
from  whence  great  inconveniences  derive  their  original." 
—JfoHtaign^*  Easag*. 

■  •■ 

EBAATTTK— THS  '<  BOTSHCK  AND  ABT  '* 
OF  C08M0GK>inr— CATS  AND  MUSIC 
— BEBTHON  EQTTATOBEAI^— E&BOBS 
IN  THB  MOON'S  FIiACE. 

[29682.] — ^TouB  compositor  has  certainly  done 
his  best  to  make  me  talk  nonsenm  in  the  penulti- 
mate paragraph  of  letter  29653,  Vol.  XLVIII. 
p.  620,  by  converting  the  word  enlUtUig  into 
"whistling" ! 

Of  all  the  examples  of  "Verba  nonres;  vox  et 
nrseterea  nihil "  that  I  have  ever  come  across,  the 
lecture  by  Mr.  LockyM' which  you  report  on  pp.  617 
and  618  of  Vol.  XLvUI.  seems  to  me  to  be  about 
the  most  glaring.  What  is  sound  in  it  in  the  mere 
rechauffd  of  other  men*s  work.  The  novel  port  is 
the  veriest  emptjr  verbiage.  Everything  for  which 
there  is  any  scientific  warrant  is  no  more  Mr. 
Lockyer*s  than  it  is  mine.  The  lecturer  begins  by 
talking  about  certain  "possibilities."  Were  he  a 
mathematician,  I  would  invite  him  to  test,  by  the 
doctrine  of  probabilities,  the  odds  against  his  per- 
perf  ectly  gratuitous  assumptions.  For  example,  the 
void  space  in  which  hydrogen  (from  some  other  part 
of  space — ^the  other  side  of  the  wall,  so  to  speak) 
"  curdles '/  !— which  "  curdling  "  apparently  results 
in  dust  I— and  so  on  and  so  forth.  He  speaks  of 
the  identity  of  the  spectrum  of  the  dust  of  a 
crushed  meteorite  with  that  of  certain  nebuls  as 
remarkable :  the  fact  being  that,  if  we  odmit,  as  all 
physicists  now  do,  the  common  origin  of  the  visible 
umverse,  the  wonder  would  be  u  they  were  not 
identical.  We  do  not  need  "the  auspices  and 
direction  of  a  Government  Committee  called  the 
Solar  Physics  Committee'*  to  make  such  a 
discovery  as  this.  I  will  not,  however,  waste 
your  valuable  space  by  further  commenting 
on  this  part  of  a  too-well-advertiBed  hypo- 
thesis; but  in  connection  with  that  part  of 
the  "work"  alleged  to  have  been  "done  in  the 
science  schools,"  which  really  has  some  physical 
warrant,  will  content  myself  by  refemng  my 
brother-readers  to  pp.  210  to  219  inclusive,  of  the 
first  edition  of  "  Other  Worlds  than  Ours,"  by  the 
bite  lamented  Proctor,  published  in  1870.  The  con«- 
siderotions  at  which  I  have  hinted  above  will  show 
how  much  of  the  "science  school"  hypothesis  is 
true;  Che  perusal  of  Proctor*s  essay  will  enable 
everyone  to  see  for  himself  how  much  of  it  is  new. 
Dr.  Mayer  was  the  originator,  in  1848,  of  the  theory 
of  meteoric  collisions  as  the  active  agent  to  which 
the  heat  of  our  own  (and,  of  course,  implicitly, 
every  other)  son  is  due ;  just  as  Professor  Clarke,  of 
Cincumati,  was  the  origmator  of  the  hypothesLs  of 
the  non-elementoiv  character  of  the  elements, 
which  has  been  so  blatantly  puffed  as  a  Brompton 
theory,  though  not  always  (as  at  the  Royal  Sooety, 
for  example)  with  unqualified  sucoew.  But  this  is 
emphatically  the  age  of  quackery.  Puff  yourself, 
advertise  yourself  propria  nomine  as  well  as  anony- 
mously, and  himdreds  of  thousands  of  more  or  less 
ignorant  jieople  will  readily  accept  you  at  a  very 
small  reduction  on  your  own  valuation. 

As  an  illustration  that  the  whistling  of  a  plaintive 
air  practically  affects  all  cats  alike.  I  would  refer 
"J.  K.  P."  letter  29663  (Vol.  XLVIU.  p.  621),  to 
p.  282  of  the  volume  of  Hardwioke's  Seienee  Gomtip 
for  1869.  "^ 

I  am  sorry  that  I  am  unable  to  give  any  reply  to 
"Luna's"  ouery  (67950)  on  p.  18,  as  my  acquaint- 
ance with  the  Berthon  mounting  is  confined  to 
having  seen  it  once  in  my  lifetime.  It  holed  top- 
heavy  ;  but  this  may  have  been  an  optical  illusion. 

The  second  part  of  "Luna's"  qnenr  cannot  be 
answered  categorically;  as  he  wul  find  out  for 
hinuelf  by  consulting  any  volume  of  the  "  Green- 
wich Astronomical  Itesults."  But,  speaking 
roughlv,  I  should  say  that  in  the  data  given  on  p. 
398  of  the  Xautital  Almanac  for  the  current  year, 
no  error  approaching  0-2  second  is  to  be  expected  in 
the  B.A.  given ;  while  3"  would  probably  be  in 
ezoesB  of  any  to  be  feared  in  the  Moon's  DedUnation. 

A  miow  of  the  Boyal  Astronomical  Socioty. 


BATEIJiilTBS  OF  8ATUBN,  iui. 

[29683.]— Ix  may  interest  Mr.  P.  F.  Duke  if  I 
give  him  some  of  my  experiences  in  the  observation 
of  Enceladus.  My  equatoreal,  by  Cooks  and  Son, 
is  8|in.  diameter  of  object-glass,  or  four  timn  the 
light-giving  power  of  Mr.  Ward's  4'3in-  apertuw. 
It  is  not  often  that  I  can  see  Enceladus  nh'uunq 
ateadilp  ;  I  question  whether  I  can  see  it  by  glimpses 
even  m  tir  observations  of  the  planet  oat  of  tth, 
Mimas  I  have  never  seen  decidedly ;  I  have  f ancieil 
that  once  or  twice,  on  exceptional  iiishts,  I  hare 
just  glimpsed  it.  This  being  so,  I  thini  Mr.  Dukf 
will  waste  his  time  by  trying  to  see  Enceladus  with 
his  3|in.  aperture.  1  am  quite  of  the  opinion  a* 
pressed  by  "F.R.A.S.,"  and  I  further  think  that 
any  assertion  of  its  having  been  seen  with  a  4-3in. 
aperture  is  also  a  statement  to  be  received  itith 
caution.  My  old  telescope,  by  Mertz,  of  Manich. 
^in.  aperture,  used  to  diow  it  occoaonally.  1 
think  very  few  persons  have  ever  seen  the  »tejfjnnf 
of  the  shading  on  Saturn's  ring,  save  m^uonil 
the  late  well-known  observer,  nev.  W.  j .  Dawa, 
who  drew  my  attention  to  it. 

Amateur,  F.B.AS. 


THE   MOOirS   ALBEDO. 

[29684.1—1  AX  very  much  obliged  to  "  F.R.A.S.." 
not  only  for  his  note  on  my  letter  29496,  page  3')J. 
last  Vol.,  but  for  his  not  having  taken  84Tanta(;« 
of  the  clerical  error  I  mode  in  hurriedly  copying  oQt 
the  figures  quoted  from  Proctor's  **  Moon. 

I  wrote  0*783  as  the  number  reflected  out  of  I.mX* 
rays — ^which,  of  course,  should  have  been  783,  or 
0-783  for  unity, 

Begording  ttie  darkness  of  Grimaldi.  I  ni^e  that 
we  have  two  valuable  terms  in  the  albedo  senes  in  a 
true  black  in  all  lunar  shadows,  and  a  white  equal 
to  new-fallen  snow  in  Aristarchus  at  0*783  for  unity 
(or  783  per  thousand  rays  of  white).  Tested  by 
these  enremes,  Orimaldi  would  seem  a  mediom 
grey  and  not  "  nearly  black.*' 

If  there  is  no  snow  on  the  moon,  what  are  ve  to 
consider  Aristarchus  as  composed  of  ? 

I  do  not  think  that  meteoric  dust  would  M  in 
"patches,"  but  equally  all  over  the  surface.  It 
would  tend  to  accumulate  on  the  levels  whence 
gravitation  could  not  remove  it,  and  hence  their 
relative  darkness.  But  on  the  mountains  and  aO 
inclines  and  cliffs,  that,  I*  assume,  nxe  compoeM vf 
snow,  I  see  no  reason  why  avalanches  should  not 
remove  it  occasionally,  and  hence  give  us  ^e  white* 
ness,  or  even  brilliancy,  at  all  such  places. 

There  are  no  dork  ranges  on  the  entire  surface, 
the  inclines  are  all  bright,  and  the  c/ar^' part« an* 
level* ;  in  the  former  we  should  expect  to  see  effects 
due  to  ontivitation,  and  not  so  on  tne  levds. 

The  long  bright  rovs  seem  to  me  the  tracks  oi 
electrical  surface  discharge  that  has  removed  tht 
coating  of  meteoric  dust.  Their  peculiarities  »exu 
to  be— (1)  KadiaUty,  (2)  brilliancy,  (3)  super- 
ficiality.  They  are  not  irregularly  hatdied  all  over 
the  surface  as  if  due  to  meteorites  grazing  it,  bat 
indicate  the  passage  of  some  force  outwardly  from 
centres.  Occasionally  they  end  suddenly  at  soother 
centre,  and  seem  to  be  thus  guided,  as  it  were,  from 
start  to  finish  by  some  form  of  induction. 

Possibly  snow  would  be  a  bod  conductor,  and  the 
coating  of  meteoric  dust  enable  an  electrical  dis- 
charge to  pass  from  one  active  centre  to  another,  or 
simply  out  on  to  the  surface  generally.  Onr  own 
auroxel  streamers  are  pretty  long  at  ttmea,  and  are 
in  semi*vacuo.  The  latest  rays  would  presnmablr 
be  brightest.  Enormous  quantities  of  meteoric  doci 
fall  on  our  earth  yearly — ^tnousands  of  tons.  It  har 
been  detected  on  our  Polar  snows,  but  on  our  earth 
it  cannot  accumulate  as  it  could  on  our  moon  for 
tens  of  thousands  of  years  so  as  to  produce  a  dark 
stain. 

Kegarding  "colour*'  on  the  lunar  detail,  it  if 
almost  exclusively  confined  to  the  maris  or  seas, 
and  hence  anonuuous.  The  limor  mountains  and 
land  surfaces,  so  to  speak,  ore  not  only  colourless, 
but,  as  before  stated,  bright ;  there  axe  no  dark 
ranges  at  all.  Surely  if  the  moon  were  sorfaoed 
generally  by  volcanic  agencies,  we  should  see  traces 
of  colour  on  these  Ismd  surfaces  easier  than  on  the 
maria,  and  if  like  our  earth,  large  areas  of  red  davs. 
red  sandstone,  yellow  day,  blue  clay^  or  giwutes, 
brown  peat,  &c.,  would  be  visible  m  streaks  or 
patches.  I  can  see  clearly  the  red  landslips  on  the 
outer  Himalaya  through  134  miles  of  dcme  air ;  we 
can  see  planetary  colour,  so  that  neither  our  tele- 
scopes nor  dense  atmosphere  are  at  fault,  and  the 
moon,  beautifully  lit  up,  is  not  so  far  off. 

I  urge  that  this  brilliancy  of  the  mountains  sod 
absence  there  of  colour  is  an  argument  on  mv  ado. 

Again,  lunar  snow  would  be  simost  inconocsrably 
light,  our  texrestriol  ie€  would  there  be  lighter  than 
cork  to  us,  and  presumably  lunar  snow  would  ps^h 
down  much  less  than  ours  in  suxnuoulating,  poeiihtj 
not  half  the  mass  in  the  same  vol.  The  snow  peeks 
and  ridges  would  rise- into  a  vacoum,  nothing  to 
disturb  them  or  shake  tiiem  down  but  the  "  trsmon' 
due  to  faulting.  The  "  clefts  "  show  us  that  s»)^ 
sidence  of  large  areas  occasionally  takes  placs  («^ 
/oMma/X.^.^.,  May,  page 243).  Sotbatitwottli 
take  but  a  dight  shake  to  bring  dow«  the  sIm^ 


Kasch  8,  1689. 


ENGLISH  MECHANIC  AND  WOBIJ)  OF  SCIENCE:    No.  1,250. 


HiDw  nirfuH.  and  the  tnetoorio  diut  n  braoght 
dm  be  boiied  at  once. 

I  nliM  Tar^higUy  the  cHtidmuof  "f  ■B.A.S.," 
^  I  cnTB  liu  patjencfl  in  lajine  this  before  hirri. 
I  bail  cut  m;  remarks  down  to  t£e  lovmt  limit,  on 
ucoant  of  qioaa  in  the  "£.  M.,"  bat  I  hope  that 
u  ttr  u  the  aibado,  meteoric  doit,  the  mjs,  and 
colour,  I  hare  made  mj  view  a  little  more  in- 
tfiUgible. 

]  UD  only  a  atodeiit  trying  to  decipher  the 
nittng  on  the  wall,  and  by  "Dorwin'a  Life,"  I 
ta  that  be  considered  obserration  without  specola- 


[^96»^1— Wb  are  often  t^ild  that  ■  miimr  whiob 

i>  1^  good  figure  wbeo  tree  frotn  preeaure  upon  the 

rige.  Moomai  diatorted  when  tilted  up  and  resting 

unially   on   one  diametfir,   ao  that  definition  ia 

mqiiired.  Rsaoit  is  had  to  a  rariflt;  of  omtriTances  : 

clMta  Taund  cell,  atTaps  and  strips  of  metal  in  which 

\  toniniead  the-niiiTor  in  order  1o,  not  remove,  but 

'         diAribate,  tfaia  pnwaiire  itiund  the  orcumfereDce. 

Surelr  it  wonld  be  better  to  remove  it  altogether, 

]         ud  I  will  now  show   how  this  may  bo  completely 

I         mil  Hfaly  done.     Some  mirron  have  a  bole  drilled 

'  partially  through    in    centre    from  hiick:.      If  the 

mount  at  the  back  has  a  peg  put  into  it  firmly  for 

this  bole  in  mirror  to  drop  on  to,  the  mirror  will  be 

bdd  iteadilj  without  atrain  or  preganre.     It  there 

tv  no  hole,  uien  have  a  2in.  hole  cut  in  back  hoard, 

I  (ir  bored  out,  it  metal,  and  cement  a  disc  of  wood 

lonly  2iD.  in  diameter  on  centre  ot  mirror  back, 

'  fit  thia  hole.     Of  courte  this  must  not  touch  1 

bettom  of  hole.    In  this  way  there  can  be  no  pr 

'         lan  OB  edge  «t  mirror,  nor  any  atrain,  ginoe  i 

\         voed  disc  would  take  it  all  upon  its  own  edge- 

I        ((raid  that  the  wood  will  affect  temperature  ui  c 

I         ui  s  imetal  support,  a  metal  or  giasa  disc  may  be 

I       .  nmniled  to  hack  of  mirror  instead. 

I  I  aboidd  liks  to  direct  attention  to  the  remarkable 

I  £eldofO£lt8.     This  ia  a  close  double  with  a  wi" 

I  nww.    In  the  field  of  au  eyepiece  of  100  there  _.. 

'  ajjit  or  ten  pairs,  not  wider  than  the  wide  pair  of 

III*.    It   ia   one  of   a  croaa  of    etars   leaecihling 

f  T^ut  on  a  amall  acale,  withont  the  central  star. 

0  S  1  IB  forma  the  right  extremity  of  the  transverae 

aim  of  croae.     The  star  at  opposite   arm  baa  nunu 

nearly  in  same    directioD,  which   points  to  a  faint 

triple  not  more  than  twioe  as  far  away.    This  pair 

il  Tcry  delicate.     Continuing    the    arm    of    croaa 

ilightly,  follovrinff  the  nearest  star  is  a  amall  4"  pair. 

BiSh  the  stars  at  the  loQgitudinnl  eitremitio  of  the 

am  have    faint    compsJUOna,   and,   altogether,  I 

aiaDted  40  atars  in  the  group  ou  a  rather  poor  night. 

;  Gemini  ia  mentioned  in  Webb  aa  a  triple  star, 

itilhanwtM20"from  thaSth  rang.     Thia   is  visible 

'  vith   SJin.     I    found  it  without  knowing  it  was 


has  been  always  a  difficulty  to  obtain  a  good 
veraibla  (otary.  The  aimphdty  of  the  engine  c 
aideratdy  reduces  the  friction  and  enables  it  to  be 
oonstructod  much  ohaaper.  I  don't  know,  but 
engineera  tell  me  that  my  engine  trill  consume  } 
leea  at«am  than  other  rotaries  ot  the  same  power. 
There  is  only  one  dead  point,  and  a  Tery  even 
preasure  is  maintained  neorlyall  round  the  cylinder. 

It  ia  extremely  compact,  and  lei^uireB  very  little 
room,  an  engine  of  l)I.H.P.,«eiglung  about  4cwt. 
can  he  screwed  on  a  bedplate  I2in.  by  15in. 

The  advantages  are :  First,  Compactness  am 
aimplidty,  and  leas  friction ;  second,  more  econo 
micol  in  the  use  of  steam ;  third,  most  perfectly 
reveraibla;  fourth,  can  be  eonstructed  far  cheaper, 
as  durable  as  any  engine  extant, 

_..  jn  enters  at  A  '    ""' '"~  '"' 

down  four  pasaaMa  i 
(romCltoCTffies 
K  and  blows  the 
direction  of  the  an 
preeeea  the  alide  F 


thse.  ' 
Thej 
flint  2 

SSWTOir  AITB   NOAH'S    SXOOD. 

[29686.]— In  Halley's  explanation  of  the  Isat 
diJDTial  cataatzophe,  made  to  the  Royal  Sodetr  in 
16M,  but  not  printed  till  17-24,  he  qnoted:  "A 
pemn  whoee  juibnient  I  have  groat  rosaon  to  re- 
^xrt."  Though  I  aiwaya  knew  thia  could  allude  to 
nobody  bat  Newton,  I  have  aiwaya,  in  referring  to 
Qui  ducovery,  called  it  only  "  HaJley'a  theoiv.''  I 
Uvs  but  jun  met  with  documentary  proof  that  we 
OD^t  to  call  it  equally  Newton's.  Xn  a  book  by 
Whiakiu  (who  mamtained,  aa  is  well  known,  the 
Bme  cometic  theory,  but  was  the  main  agent  in 
(ausing  it  to  lie  neglected  for  a  century  and  a  half 
1^  his  extravagant  and  untanable  ridera),  in  the 
li28edition  of  his  "Authentic  Iteoorda,'*  Vol.  n. 
p.  1069,  he  saya,  parenthetically  "  (which  account 
(tf  the  cause  of  that  Deluge  by  a  comet,  in  general, 
ma  view'd  and  approved  of  by  Sir  Itoiao  Newton 
bimaeU,  before  it  was  publiahed  in  my  '  New 
TWry'),"  Yon  see,  ho  honeatly  says  It  was  the 
Botiimof  aoonjot  fall  "in general      (not Whistonian 


ai^Aznta  oklatinb  FBiKra. 

[29687.] — A  7EBT  good  surface  may  be  produced 
on  gelatino -bromide  prints  by  squeezing  them  when 
vet  on  to  a  piece  of  tinplate  in  lien  ot  a  pieoe  ot 
pi*ih«d  ebomta.  When  the  prints  are  dry,  they 
'UL  he  very  easily  tdmoved.  It  ia  hardly  neceaaary 
tci  mAtioQ  that  the  better  the  poliah  ot  the  plate, 
the  better  will  be  the  surface  of  the  prints. 

J.  O.  Baitel. 

CaUingwood-strMt,  Nelson,  N.Z.,  Jan.  24. 

BHTXB8IBI.E  BOTAST  SNamX. 

[296S8.] — I  acvoeM  drawing  and  deacription  of  a 
rweraible  rotary  enrane,  which  I  have  recently 
pmvisioiially  protflCtS,  and  I  think  yon  will  see  the 
' — " ei  the  ordinary  rotaries  of  to-day.   It 


•ea  into  steam  chamber 
axle  H  and  I  in  the 
centric  when  revolving 

roller  (steel)  Q  passes  over  the  braaa  ^ot  L,  the 
engine  is  at  a  dead  point,  no  steam  being  admitted 
or  emitted.  The  ateam 
eccentric  H  passes  up  C  S 


It  A  2  to 


x(no 


rn),v 


exhausted ;  the  apringa  D  I  and  D  2  k( 
'  Q  continually  pressing  against 
3g  the  ateam   and    adirutling   it  into  A  2  the 
wheel  IS  driven  in  the  opposite  diraotion. 

This  engine  ia  capable  of  driving  at  far  abovi 
average  rate  of  Totonas  ot  the  same  power. 

Fred.  B.  Uaitln. 
Bouthwold  Villa,  Marlboro' -road,  St.  Alban'a. 

THB  IXTDBK  JAB. 

[296S9.]— Host  of  our  electrical  readers  ani,  ] 
auppose,  more  or  leas  acquainted  vrith  this  little  m- 
stnunent ;  but  I  am  afraid  there  are  few  who  pro- 
perly understand  the  enential  oonditionB  pertaining 


M 


ffl 


111  ju  oiu  uiis  dealers,  and  a  similar 

d  ons,  at  another  dealeT*a:  these  ax* 

e  Bie,  but  the  reanlt  attained  by  eotii  of 


iiick  glaaa  one.  ^  Then  cornea  the 

to  tlua'  is,  The  quolitv  of  a  Leydeu  jar  depends  vpoa 
,e  thinness  of  the  glaee,  and  also  upon  the  specific 
inductive  capacity  of  the  glaaa,  and  it  is  needless 
<  add,  upon  the  capacity  or  size  of  jar.  A  pint  jar 
ia  of  course  give  double  the  result  to  that  of  halt 
pint  jar.  llie  thinness  of  the  gloaa  depends  also 
3on  the  quality  of  the  glaaa — the  better  the  glass, 
.  [e  thinner  it  con  be  uaoil.  In  fact.  I  had  in  use  till 
lately  a  battery  oomposed  of  aix  thin  ordinary 
tumblers  (water) :  these  were  halt-filled  with  wato' 
-  nd  lids  put  on  the  top  ot  them,  through  each  ot 
><hich  passed  a  bmsa  screw,  dipping  about  an  inch 
below  the  water ;  the  tumblers  atood  upon  a  sheet 
of  line  (thia  of  comae  reproaeut«d  the  outer  coating, 
with  the  water  for  the  inner  one)  ;  on  discharging 
obtained  a  splendid  result,  equal  to  that  ot 
or  five  half-pint  ordinary  jara — ^in  fact,  the 
result  was  so  splendid  aa  to  cause  the  death  of  a  pet 
of  mine,  which  somehow  or  other  happened 
to  get  iteelf  between  the  discharging  points.  I  my- 
self received  a  charge  from  one  of  the  jara ;  but  I 
'.  decline  to  have  that  honour  again.  Thia  ia, 
uA  ^.^urae,  only  an  illuatration  to  show  that  the 
quality  of  the  jar  dependa  upon  its  thinneaa.  About 
Uie  beat  method  to  discover  when  a  jar  is  fully 
charged  ia  to  attach  a  pith  ball  quadrant  electro- 
meter to  the  prime  oonduetor  ot  the  machine,  and 
watch  for  the  pith  ball  Dying  out,  which  then  indi- 
catea  that  the  jar  is  obaiged  to  its  maximum 
capacity.  The  beat  method  also  tor  measuring  the 
quaoti^  of  electrici^  Imparted  to  a  ' 
ot  a  little  instrument  called  Harris's 
ODniBStB  as  per  sketch. 
A  is  a  nmill  Leyden  phial  about  3J  by  1 ),  mounted 

□Don  an  insulated  glass  rod  B  ;  iu '"' '"■ 

the  outer  coating  C,  by  means  ot 

is  the  rod  E,  which  tenniimtes  in  the  knob  F. 

connection  with  the  Inner  coating  is  the  hiaas  rod 

G,  upon  which  another  vertical  brasB  rod  terminating 

in  a  Dross  ball  H  is  mounted — the  extremity  of  rod 

Q  also  ia  provided  with  a  knob  I.     Also,  in  coimec- 

tiaa  with  the  outer  coating  is  another  brass  rod,  J, 

provided  also  at  its  extremity  with  a  similar  braea 

ball,  K.     It  may  be  stated  that  the  rod  E  has  a 

eliding  motion,  so  that  it  can  be  regulated  to  any 

distance  from  the  knob  H.    Between  the  rods  H 

and  T  ia  what  la  called  the  striking  distance.    To 

this  inatmment,  the  knob  ia  preeented  to  the 

30  conductor  of  an  electrical  machine.     When 

jar  is  tnlty  charged  a  spark   passes  between  H 

e,  BO  theee  knobs  are  adjuated  so  as  to  obtsin 

maiimnTn    spark.     When    thia    is    done,    the 

Leyden  jar  to  be  charged  is  preeentod  to  the  knob 


's  unit  jar.    This 


bandp, 
bF.  t 


..  electricitT,  it  discharges  itself  by  meana 
of  the  tnoba  H  and  F,  and  for  every  discharge  (or 
spark)  a  onit  of  electricity  enters  the  Leyden  jar, 
which  Is  presented  to  K,  and  so  the  quontin  of 
electricity  can  be  regulated,  tor  if  we  obtained  tour 
discharges  (in  shape  of  sparks)  it  would  mean  that 
we  had  obtained  in  onr  Lt^rden  jar  double  the 
amount  of  cJectridty  to  that  which  ws  obtained 
with  two  sparks,  lliis  is  the  use  of  Harris's  unit 
jar.  I  would  also  juat  in  oonduaion  like  to  give  a 
few  words  of  odvioa  to  amateurs  regarding  their 
Leyden  jars— (1)  Always  keep  the  jara  as  tar  as 


m  place,  and  neve 
I ;  (2)  always  warm  thi 
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fire  for  a  few  zsinutes  before  lumg  them ;  and  (3) 
always  tee  that  they  are  fully  ducharged  before 
putting  them  awav.  The  au&or  had  a  narrow 
ehave  once  through  this.  Fetching  a  battcunr  of 
Jars  out  of  a  cupboard,  by  some  means  or  other  I 
obtained  such  a  shook  as  to  lay  me  up  for  two  or 
three  days ;  if  the  jars  had  been  fully  charged  it 
might  have  meant  death.  They  were  12  pint  jars ; 
and  so  I  would  strongly  adTise  my  readers  to  see 
that  their  jars  are  fully  discharged  before  putting 
them  away. 

j7.  W.  Kaaon,  Consulting  Electrician. 

WEIB'S  NEW  BATTBB7. 

[29690J--IN  reply  to  the  letter  of  Mr.  P.  W. 
Mason  (SS9660.  p.  621),  I  am  glad  to  find  that  he 
has  tested  my  oatteiy  practicany,  though  I  consider 
the  results  set  down  in  his  letter  as  scarcely  fair  to 
the  battery.  The  E.M.F.  of  2*03  Tolts  and  resist- 
ance f  ohm  for  isq.in.  zinc  surface  were  obtained  as 
the  results  of  experiments  made,  botii  with  chromic 
add  and  bichromate  solutions,  in  the  physical  labo- 
ratoxy  of  Glawow  University,  the  measuring  in- 
struments usea  being  Sir  Wm.  Thomson*s  graded 
galTanometers. 

Perhaps  "f  ohm*'  at  the  end  of  Mr.  Mason's 
letter  is  a  mistake  for  "  ^  ohm.'* 

I  may  mention  that  the  battery  is  shortly  to  be 
brought  into  the  market  by  a  well-known  firm  of 
instrument  makers.  Gtoo.  J.  Weir. 

Hillcrest,  Partickhill,  Glasgow,  March  1. 

A  NSW   BATTEB7. 

[29691.]— With  regard  to  the  short-circuiting 
across  the  indiarubber  band  spoken  of  by  Mr. 
Mason  in  letter  29660,  I  believe  the  Silverfcown 
people  found  the  same  thing,  after  standing  a  long 
time,  with  their  agglomerate  Leclanch4  cells,  ana 
attribute  it  to  the  oepoeit  of  a  conducting  salt  upon 
the  rubber  band  holding  the  zinc  rod.  I  think  anu' 
thing  connecting  the  plates  under  Uie  surface  of  the 
solution  is  a  mistake. 

I  designed  a  similar  cell  to  that  spoken  of  in  the 
above  letter  some  five  years  ago,  and  have  tried 
many  forms  since.  I  should  uke  to  know  how 
Mr.  Mason  prepares  his  permanganate  of  jpota^ 
eolation  to  give  such  good  results,  as  1  shall 
certainly  try  it.  Farad. 


£29692.]— Ik  letter  29681  on  "Gas  Batteries,"  read 
*'I  thm  transferred,'*  instead  of  "have  trans- 
ferred." Otherwise,  it  appears  as  if  I  had  written  the 
letter  before  depositing  the  platinum,  whereas  I  did 
the  particular  experiment  described  some  months 
«go-  A.  T. 


OliOOK  TBAINS. 

[29693.]— "J.  K.  P.'e"  photo,  and  description 
of  wheel-catting  gear  in  last  week's  issue  of 
<*E.M."isveiymtere8ting,  but  doubly  so  is  the 
fact  that  there  is  a  *'  hosniiiil  for  diseased  hithtt." 
There  are  plenty  of  quacks  about,  but  I  should  like 
to  know  of  a  *< hospital"  where  "skilled  opera- 
tbns"  are  performed  at  moderate  fees.  Will 
"  J.  K.  P."  kindly  communicate  the  information  P 
If  he  prefen  to  do  so  privately,  I  have  nven  my 
address  in  the  Address  Column.  H.  P.  W. 


(( 


J.  K.  P.»S  "  WEEBIi-OTTTTINa  ATTAOH- 


[29694.]— I  iffUBT  write  a  line  to  thank  "  JT.  K.  P." 
for  his  valuable  contribution.  In  copying  the 
photograph  several  lines  seem  in  different  parts  to 
have  been  omitted,  and  in  mj  copy  the  letter  £  no- 
where appears,  and  as  this  i^  tne  most  important 
letter  in  the  ngure  it 'is  the  more .  disappointing. 
These  omissions  must  be  my  excuse  for  ^fiking  a 
little  more  information  on  the  positions  of  the  parts 
and  their  operation.  Am  I  nght  in  thinHug  the 
cutting  frame  B  is  carried  on  the  ordinary  s^de- 
restP 

What  is  the  object  of  the  two  wheels  or  discs  on 
y^hat  I  take  to  be  the  "head "  ?  ThA  bEt>ad  one, 
to  the  ftx)nt,  against  which  the  carrier  is  shown, 
and  which  performs  the  part  of  a  face-plate,  I  take 
to  be  the  worm  wheel :  the  worm  bemg  hidden. 
What  is  the  use  of  the  other  one  shown  at  C  F 
There  appear  to  be  two  wheels  on  the  horizontal 
bracket,  separated  over  the  head,  the  larger  one 
with  a  winch  handle— is  this  £  P  And  if  so,  why 
does  it  not  gear  with  what  appears  to  be  a  wheel 
on  shank  of  the  worm  ?  Two  studs  are  shown  qu 
the  bracket.  Lastly,  why  is  the  driving-band  taken 
Buoh  a  roundabout  course  P  I  have  always  thought 
the  more  directly  a  band  can  be  led  to  its  work  the 
better,  and  tliat  wherever  possible  guide  pulleys 
should  be  avoided,  as  absorbing  a  lot  of  power.  I 
know  "  J.  K.  P."  puUeya  are  stael  and  finished  in  the 
very  best  way ;  but  even  so^  must  there  not  be  an 
unnecessary  loss  of  power  m  leading  the  band  as 
shown  P  Where  ever^rthing  is  perfect  this  loss  may 
be  trifling,  but  if  it  is  a  loss  and  can  be  avoidea, 
ought  it  not  to  be  so  P  It  is  often  the  badly  con- 
structed tool  whioh  shows  the  exror  in  prindpley 


which  is  quite,  or  nearly,  covered  in  a  well-fitted 
tool. 

Last  year  I  asked  for  an  opinion  as  to  the 
efficiency  of  the  Haydon  cutter-bar  as  compared 
with  a  solid  tool.  Several  friends  came  forward 
with  advice  and  instruction  in  its  use,  and  the 
proper  method  of  sharpening,  witiiout  which  its 
powers  are  |;reatly  reduced. 

Under  this  teaching  I  came  to  think  better  of  the 
tool  than  I  had  at  first ;  but  my  old  doubts  have 
revived  again^  and  I  do  not  tlunk  it  can  be  com- 
pared at  all  with  a  properly  formed  solid  tool  in  the 
amount  or  character  of  work  it  will  turn  out,  and 
this  is  how  I  have  arrived  at  this  conclusion.  I  have 
a  very  wretched  lathe,  with  a  slide-rest  badly 
designed  for  solidity,  and  not  over  well  fitted  in 
some  parts.  With  the  Haydon  cutter-bar  I  can 
only  take  a  very  light  cut  without  chattering,  owing 
to  the  great  overhang  of  the  tool  straming  the  rest 
so  much. 

With  a  solid  tool  this  overhang  can  be,  and  is, 
reduced  one-half,  and  the  fact  is,  I  can  take  off 
with  this  tool  a  cut  which  comes  off  with  that 
pleasant  and  sweet  hiss  in  a  long,  unbroken  coil, 
which  tells  you  that  all  things  are  going  well.  Now 
the  moral  of  this  I  take  to  be,  Uiose,  or  at  least 
some  of  those,  who  have  written  to  me  in  favour  of 
the  bar  have  had  practically  perfect  lathes,  in  which 
a  little  loss  of  rigidity  is  unnoticed ;  their  slide- 
rests  are  so  finn  and  well  fitted  tiiat  they  could  bear 
the  extra  strain  brought  on  them  by  tne  increased 
overhand  vrithout  suffering ;  and,  judged  by  such  a 
lathe,  the  bar  and  tiie  solia  tool  might  seem  equally 
^ood.  but  all  ^e  time  it  is  not  so.  The  bar  is  try- 
ing tne  lathe  in  all  its  parts  in  a  way  the  solid  tool 
is  not ;  and  though,  like  a  young  man  who  unfairly 
tries  his  health  and  strength,  l£e  mischief  done  is 
not  perceived  by  him,  it  is  done  all  the  same. 

By  some  interested  parties  I  have  been  sought  to 
be  persuaded  that  mv  bar  is  not  the  correct  make. 
It  has  not  the  marx,  without  which,  in  l^e  true 
quack  self-advertiser  style,  it  is  nothing  more  than 
"  a  worthless  imitation.^'  But  I  know  my  bar  is 
all  ri^ht,  aa  far  as  a  bar  can  be;  but  that  it  is  the 
ptinaple,  or,  rather,  I  mean  the  overhang,  whidi 
18  wrong,  and  let  anyone  try  it  for  himself  on  a 
weak  lathe. 

Further  proof  I  have  too.  I  have  now  a  planer 
which  for  solidity  and  fitting  no  one  could  wish  any- 
thing better.  I  nave  tried  the  bar  in  this,  and  as 
against  a  solid  tool  the  comparison  is  decidedly  to 
its  disadvantage. 

I  will  not  be  misunderstood  as  wanting  to  run 
down  the  Haydon  bar.  It  is  an  exceedingly  handy 
tool  to  have ;  those  with  much  greater  experience 
than  I  have  say  it  is  the  best  out,  take  it  all  round. 
But  this  was  not  my  original  query.  It  was  how  it 
stood  with  regard  to  soHd  tools,  and  to  a  properly- 
shaped  and  sharpened  solid  tool  P  My  experience  is 
that  it  cannot  stand  up  to  it  at  all.  Unless  tibe  ex- 
planation is  that  my  cutters  are  only  made  of  ^in. 
steel,  which  I  think  is  too  slight  for  a  6in.  lathe,  and 
for  such  work  as  I  expect  mine  to  do,  though  I  have 
been  told  it  is  not  so. 

But  to  return  to  that  from  which  I  diveo^ed — the 
use  of  more  guide-pulleys  than  is  abeolutefy  neces- 
sary. If  they  are  well  made,  perhaps  you  can  afford 
to  disregard  them ;  but  the  first  ones,  and,  indeed, 
the  only  ones,  I  ever  made  were  hurriedly  fitted  up, 
and  though  the  an^le  to  which  the  band  was  bent 
was  not  even  a  nght  angle,  the  amount  of  power 
absorbed  was  enough  to  impress  the  fact  on  my 
memory  so  deeply  that  nothing  since  has  been  able 
to  blot  it  out. 
March  2.  Fredk.  Carre. 


A   KODBIi  IiOOOUOTlVE. 

[29695.] — ^Teb  series  of  articles  bearing  the  above 
title  promise  at  the  outset  to  prove  both  interesting 
and  instructive,  and  it  has  occurred  to  the  writer 
that  some  of  our  "  model  engineers  "  should  get  up 
sets  of  castings  the  exact  size  which  "  J.  H."  u 
now  describix^,  and  at  a  moderate  cost.  I  have  no 
doubt  that  "  J.  H."  would  gladly  furnish  (at  once) 
any  of  our  regular  advertisers  tha  information 
necessary  to  prepare  sets  of  castings  for  sale.  This 
would  prove  a  great  boon  to  some  of  us  amateurs, 
who  would  be  glad  to  follow  his  instructions,  but 
are  at  a  loss  for  castings,  the  regular  trade  addng 
something  like  £7  or  more  (!^  for  castings  suitable 
for  making  a  somewhat  siznilar  engine  to  the  one 
now  being  described  in  "  Oun."  I  would  further 
suggest,  in  order  to  offer  them  as  low  as  possible, 
that  no  material  such  as  copper  sheet,  tiibes,  or 
sheet  iron  be  included— c«u^i>t^«  only.  Perhaps  it 
would  be  as  well  to  give  the  option  of  these  at  an 
extra  rate,  as  well  as  the  boring  of  the  crylinder.  It 
appears  monstrous  to  have  to  give  £7  ior,  at  most, 
a  veiy  few  stones  weight  of  caoingB. 

If  the  above  could  be  carried  out,  with  the  addi- 
tional prospect  of  a  prise  of,  say,  first  £5 ;  second, 
set  of  castings,  £ree,  for  the  best  loco,  made  from 
them,  on  the  condition  that  one  or  two  hundred 
sets  were  sold^  surely  it  would  answer  well  its  pur-s 
pose,  and  pay^  too.  Say,  150  sets  were  sold  at  £2 
Bto£300.  This  must  surely  be  better  than  three 
or  four  sets  at  £7.  Possibly  a  much  lower  figure 
;night  be  made  to  pay.    The  engine  might  be  wall 


made  in  12  months,  and  each  competitor  would,  of 
course,  have  to  pay  carriage  to  and  from  Loodou, 
or  wherever  the  competition  took  place. 

Will  not  one,  at  least,  of  our  many  makers  o£ 
castings  take  this  up,  and  give  us  poor  sfOAteurs  the 
chance  of  getting  fc 
price. 


cor 


once  a  good  article  at  a  bw 

J.O. 


SiaNALLINO. 

[29696.] — ^A  FEW  years  ago  it  will  be  remembered 
that  a  lengthy  correspondence  took  place  in  youx 
columns  with  regard  to  the  positions  m  which  rail- 
way signals  shoiud  be  placed,  and  the  necessity  for 
a  imiform  code  of  signals  ana  sigxyil  lights.  It  un- 
fortunately cannot  l«  said  that  Siose  very  dasinihle 
objects  have  been  attained ;  but,  at  any  rate,  one 
important  step  has  been  taken.  To  secure  uni- 
formity in  tiie  arrangements  of  outdoor  sigiuds,  the 
London  and  North- Western  Ck>mpany  has  isned  a 
series  of  instructions  to  its  inspectors  with  regard  to 
the  fixing  of  signals,  and  it  is  to  be  hop^  thst 
other  railways  will  follow  in  the  same  oirectioxL 
The  most  important  clause  in  the  instructions  is 
that  '*  All  signals  should  be  fixed  on  tha  left-hand 
side  of,  and  as  near  as  possible  to,  the  road  to  wUch 
they  apply." 

For  many  years  past  it  has  been  partof  mydnty 
to  examine  all  su^nals  which  drivers  have  run  past 
or  mistaken,  anain  every  one  of  those  cases  I  luiTe 
found  that  the  signal  was  either  badly  situated  or 
placed  upon  the  wrong  side  of  the  line. 

Whenever  a  fog  occurs  the  public  always  hear  of 
several  fatal  acciaents  to  fogmen.  As  a  matter  of 
&ct,  I  find  that  fogmen  are  not  generally  killed 
when  eitherputting  signals  on  the  rails  or  taking 
them  off.  llie  greatest  cause  of  accident  to  these 
men  is  where  tibe  signal-post  is  placed  uuontiie 
wrong  sid^  of  the  railway.  In  a  dense  fog  tne  men 
have  then  constantiy  to  cross  and  recroas  over  both, 
and  in  many  instances  four,  lines  of  rails,  in  order 
to  find  out  the  position  of  the  signal,  and  then  re- 
turning to  put  on  the  fog-signals.  It  is  this  crossing 
of  the  rails  which  leads  to  the  fatal  accidents.  On  the 
other  hand,  when  the  signal-posts  are  in  their 
proper  position  upon  the  left-hand  side  of  the  line, 
the  fogmen  have  simply  to  put  on  or  remove  the 
fog-signals  without  any  risk  of  going  over  or  even 
upon  tne  rails. 

Clement  E.  Stretton, 
Consulting  Engineer,  Associated  Sodetj  of 
Enginemen  and  Firemen. 

Leicester,  March  4th. 

OBOAK  lCATTEB8~<TONE  COLOUB. 

[29697.] —'In  his  letter  on  tone  colour,  Mr. 
Robinson  ignores  the  organs  at  St.  Paul's  Cathedral 
and  at  St.  Q-eorge*s  HaU,  Liverpool,  the  latter 
beinff  acknowledged  by  organists  and  musical 
people  generally  to  be  the  finest  toned  instrument  in 
£nffland. 

When  you  listen  to  these  organs  behig  played  yon 
mi^ht  fancy  yourself  in  a  gallery  filled  with  pictures 
pamted  by  the  old  masters.  Tou  see  before  yon  a 
quiet,  cool,  grey  Wilson,  soon  the  tones  begin  to 
brighten  and  glow,  till,  with  imperceptible  d^ge, 
it  blends  into  a  brilliant  Turner,  then  the  ooloors 
grow  solid  and  massive,  combining  themselves  into 
a  bold  and  vigorous  Constable,  whidi  in  its  turn 
blends  into  a  st(»iny  Linnell  with  pearly  ^j 
distance,  and  as  you  gaze  into  the  picture  the  nonzon 
seems  to  recede  further  and  further  away,  and  the 
music  ceases. 

In  these  organs  the  principal  is  not  a  mere 
repetition  of  the  diapason  tone,  but  is  quite  distinct. 
This  can  easily  be  tested  by  playing  the  middle  C 
on  the  diapason,  and  then  the  octave  below  on  the 
principal,  the  latter  will  bo  found  to  possess  a 
peouhar  living  quality  of  tone. 

In  both  of  tnese  instruments  the  reeds  are  beating 
reeds,  and  their  smooth  rich  tones  blend  har- 
moniously with  the  rest  of  the  organ,  and  do  not 
assert  themselves  with  the  uncontrollable  blare  of 
the  free  reed.  Chopin. 


PBOFT7XSION  OF   SHIPS,   Ac 

[29698.]  —  If  "  Griffiths  "  (leti»r  29278)  would 
look  through  the  steam  trials  of  H  Jd.S.'s  iri*  and 
Mercury  y  he  would  find  some  interorting  statistics  on 
speed  and  slip. 

Tha  Iria  on  several  trials  made  a  UtUe  over 
19  knots ;  slip,  about  1  per  cent,  negative.  I  pre- 
sume the  slip  34*55,  H.M.S.  JFairg  is  in  error  stated 
to  be  negative. 

There  is  no  relation^  or  but  little  tiaoeable, 
between  speed  and  slip — m  fact,  so  litUe  is  known 
of  the  laws  ^veming  propulsion  that  no  method 
has  been  arrived  at  of  oontroUing  either  with  any 
certainty.  Cima. 

PUSKINGPS  aAS-TXSTBB. 

[29699.]— Tbis  apparatus,  which  you  illoMrated 
Ian  week,  will  doubUeas  answer  the  purpose  desired, 
but  **  oui  bono  "  't  What  can  be  simpler  than  to 
collect  the  gas  over  water  in  a  smiUl  tin  cylinder,  in 
the  usual  way,  and  apiply  a  light  or  red-hot  taper? 

finn. 


i 
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SPX«IT  WIBE  GHtJOK. 

[29700.1 — ^A  2A  a  tube  wiCh  one  end  closed,  save 
smkll  hole:  B,  three-jawed  spring  with  conical 
exterior  point ;  C,  cap  to  screw  on  to  A  with  conical 
interior ;  I),  end  view  of  conical  i)oint  at  largest 
part.  The  tube  A  can  be  tnmed  conical  to  fit  the 
8»cred  orifice,  or  can  be  left  as  purchased,  and  a 
chuck  made  to  receive  it  similar  to  a  drill  chuck  with 
set  screw,  Dyxuunite. 


PATHOGhEKBTIO    EFVBCTS    OF 
VASELINE. 

[29701.]— Mat  I  be  nennittod  to^  record  a  mild 
protest  against  such  replies  as  No.  29675,  p.  12,  of 
No.  for  1st  March,  1889,  by  the  *'Lydney  Dis- 
penser," whose  zeal  as  a  homoaopath  seems  to  me 
lather  to  ontrun  his  discretion. 

My  querf  was  for  any  publication  giving  the 
pathogenetic  effects  of  vasehue,  and  the  "Lydney 
Dispenser,"  in  his  airy  manner,  refers  me  to  the 
library  of  the  Homoeopathic  Hospitad,  Great  Or- 
mond-street,  whii^  he  says,  *'no  doubt  abounds 
with  such  data."  To  adopt  his  own  style,  I  may 
«av,  "  Wen,  I  have  my  doubts !  " 

I  have  had  vaseline  m  use  for  some  few  years  now 
— ^preUy  constantly,  in  fact,  since  its  first  appear- 
ance in  the  market,  and  find  it  an  excellent 
Inbricant  and  unguent ;  but  I  am  not  satisfied  with 
Mr.  Sofan's  dictum  that  it  is  *'  all  petroleum."  It 
certainly  diffen  physically,  and  in  some  of  its  nro- 
perties,  from  onunaiy  petroleum.  Does  Mr.  Sohn 
mean  to  assert  that  it  is  petroleum  in  an  allofa^pic 
conditioii?  I  have  been  informed  that  it  is  a  pre- 
paration derived  from  petroleum,  and  I  bdieve  that 
to  be  a  fiust ;  but  then,  so  is  stearine  a  preparation 
derived  from  tallow,  without  its  being  pcMsible  to 
maint«n  that  stearine  is  all  tallow,  what  I  seek 
to  leam  ia^I.  What  chemical  difference  is  there 
between  vaseline  and  petroleum,  if  any  ?  and  if  not, 
iu  what  the  essential  oifference  really  consists  P  2. 
Are  the  pathogenetic  effects  of  vasdine,  as  a  medica- 
ment, known  and  published  P    3.  If  so,  where  ? 

I  did  not  ask  about  the  pathogenetic  effects  of 
sulphur.  I  am  pretty  familiar  with  l^em,  they 
bemg  recorded  m  Laurie's  translation  of  Jahr^i 
**  HomcBopathic  Materia  Medica,"  which  I  obtained 
when  it  was  first  published — I  should  imagine  at  or 
before  the  time  ox  the  ^*  Lydney  Dispenser's  "  occu- 
pation of  his  first  cradle,  if  I  may  judge  from  his 
still  youthful  and  impulsive  st^le  of  expression — not 
that  I  do  not  value  tnese  quahties ;  on  the  contrary, 
I  do  very  much ;  only  they  are  better  when  kept 
discreetly  under  control.  Q-anoLizia  Si^ma. 

[29702.1— It  is  apparently  hopeless  to  expect 
accuracy  from  tlie  *•  T..  D."  G«tter  29675) ;  but  he 
need  not  have  accused  me  of  asserting  tnat  vase- 
line contains  no  paraffin.  If  the  ''  lTi)."  does  not 
know  the  difference  between  paraffin  and  paraffin- 
oil  (gjna.  petroleum)  I  th&U  be  happy  to  am)rd  ^im 
the  neoenary  information. 

In  die  mean  time,  what  I  did  say  was  that  it  did 
not  follow  that  vaseline  oantained  petroleum 
becauae  petzoleum  contained  vaseline,  any  more 
than  because  coal-gas  contains  ethylene,  therefore 
the  latter  contains  coal-gas.  8m. 


OATS  AND  MX7SIC. 

[29703.]— With  reference  to  "J.  K.  P's"  letter 
in  your  last  issue,  I  was  somewhat  amused  with  the 
idea  that  oats  had  a  particular  likuig  for  the  air 
"  Ah  Che  La  Morte  "  when  whistled.  It  is  not  a 
matter  of  uncommon  knowledge  that  cats  are 
affected  by  whistling.  I  have  had  more  than  one 
cat  in  the  house  which,  when  I  have  been  whistling 
and  the  cat  has  been  mifflciently  near,  has  been 
affected  in  such  a  manner  as  to  cause  it  to  climb  on 
to  my  knee  and  purr  about  my  fiace,  and  if  left 
alone  give  me  a  severe  bite  or  nip,  evidently  not 
viciously,  but  under  some  sense  of  excitement  and 
pleasure.  I  think  if  "  J.  K.  P."  had  whistled  any 
other  air  of  a  siinilar  striking  nature,  he  would  have 
found  hia  cat  affected  just  the  same. 

B.  W.  E.  W. 

OKHEB  7ISH-P0I80NS  FATAI*  TO 

OATS. 

[29704*} — A  BOX  of  the  unusually  large  prawns 
caught  at  Bombay  was  sent  to  me  with  other  sea- 
fiah  Iqr  rai!  a  distance  of  some  hundred  miles,  packed 
in  ioe  aa  usual.  Through  neglect  in  prompt 
deliveiT,  the  contents  arrived  in  a  putrescent  state, 
only  fit  for  manure ;  aocoidingly  tne  prawns  wero 
boned  in  the  garden — ^the  olher  fish  sent  to  the 
dugheap.  Next  day  I  found  a  large  cat  which 
oaed  to  frpqucnt  my  pcemises  in  the  dreadful  con- 


dition described  by  "  Jack  of  All  Trades,"  dying  in 
the  same  manner.  The  cat  had  scratched  up  the 
ground  and  eaten  most  of  the  prawns.  Eoa. 

PIATHnxli-PLATINa. 

[29706.]— This  is  generally  done  by  means  of  a 
solution  of  bichloride  of  platinum  (PtCl,).  Per- 
chloride  is  the  same  as  bichloride.  This  mchloride 
is  prepared  by  dissolving  the  metallic  platinum  in 
aqua-regia  (equal  mixture  of  nitric  and  hydrochloric 
acids^.  I  myself  prefer  to  use  two  parts  of  hydro- 
chlonc  to  one  part  of  nitric  adds.  When  the 
platanum  is  dissolved  the  reddish  solution  is 
evworated  down  to  a  syrup,  then  redissolved  in 
hydrochloric  acid,  and  evaporated  down  to  a  syrup 
arain.  This  ia  then  cooled ;  it  then  solidifies  to  a 
solid  mass.  Garo  should  be  taken  that  the  solution 
is  not  overheated  in  evaporating  it  down ;  as,  if  this 
is  dope,  it  will  be  found  that  the  platixig  solution 
will  be  almost  worthless.  I  myself  also  prefer  (in 
the  maldnff  of  the  bichloride)  to  use  old  platinum 
crucible  liou  in  preference  to  new,  or  platinum  wire. 
This  old  platinum,  before  being  dissolved,  should  be 
boiled  f oar  about  ten  minutes  in  nitric  add,  and  after- 
wards dipped  in  a  strong  hot  solution  of  caustic 
potash,  washed,  dipped  again  in  nitric  add,  and 
afterwards  rowaahed  in  disnlled  water;  the  platinum 
is  then  dissolved.  If  the  platinum  does  not  dissolve 
pretty  quickly  the  application  of  a  little  heat  will 
soon  hasten  it;  I  generally  find  myself  that  the 
solution  requires  a  little  heat.  For  the  plating 
process  I  prefer  to  use  a  solution  of  the  dou  ole  salt 
of  chloride  of  sodium  and  platinum,  prepared  by 
dissolving  268*4  parts  of  bichloride  of  platinum  in 
distilled  water  containing  56*6  parts  of  chloride  of 
Bodiimi  (common  salt),  to  this  add  56*96  parts  of 
caustic  potash.  The  solution  ^ould  be  made  up  so 
that  it  contains  iOO  grains  of  platinum  in  2  quarts 
of  water.  Throughout  these  experiments  distilled 
water  was  used  :  failing  to  obtain  this  my  readers 
should  use  water  that  has  been  boiled  for  a  while 
and  then  filtered. 

The  following  are  the  figures  I  employ  for  my 
bath : — ^Bichloride  of  platinum,  400  grains ;  chloride 
of  sodium  (common  salt),  87*183  grains;  caustic 
potash,  83*420  grains;  oistilled  water,  2  quarts. 
The  decimals  can  be  rejected  and  the  whole 
numbers  taken  without  any  serious  inconvenience. 
With  this  strength  of  solution  I  prefer  to  use  a 
small  anode  and  a  weak  cuirent — about  two  Bunsens 
ase  the  best ;  this  current  will,  I  think,  be  a  little 
too  strong ;  if  so  it  should  be  r^ulated  to  the  proper 
intensity  by  means  of  the  ordinary  plater^s  resist- 
ance board ;  the  current  I  employ  is  2*22  volts.  This 
gives  a  very  fair  roguUne  deposit,  far  better  than 
with  any  other  strength  of  battery-current  em- 
ployed j  the  artide  does  not  require  much  moving 
about  m  the  bath,  nor  does  it  requiro  (except  in 
some  cases^  a  very  high  temperature,  between  65° 
and  70°  F.  is  very  good.  But  a  few  words,  re- 
garding the  treatment  of  the  articles  themselves 
that  are  to  be  platinised.  I  cannot  lay  too  much 
stress  on  having  them  scrupulouslv  dean ;  in  fact,  ex- 
perience proves  to  me  that  the  cleaner  they  are  the 
better  the  deposit  takes  place.  For  my  method  I 
use  the  ordinary  add  dips,  and  then  boil  them  in  a 
strong  solution  of  caustic  potash,  and  then  well 
wash  them  in  distilled  water,  and  then  immerse 
them  immediately  in  the  bath.  There  is  no  need 
for  me  to  discourse  upon  the  usefulness,  &c.,  of 
platinum-plating :  the  rapid  growth  of  the  process 
itself,  proceeding  as  it  is  at  the  present  da^,  wiU 
explain  for  itself;  the  only  drawback  to  platinum- 
platiug  is  its  troublesome  working,  which  can  be 
overcome  by  using  the  proportions  named.  If 
there  aro  any  platers  of  any  land  who  have  any 
trouble  with  their  solutions,  if  they  will  advertise 
their  address  throu^  the  usual  column,  I  will 
endeavour  to  help  th«n.  Any  questions  on  phitinum- 
plating  I  shall  be  very  pLeasea  to  answer. 

F.  W.  Maaon,  Consulting  Electrician. 

SOME    I.ITTI4E    KKOWir    PLAirrs    OF 
THE   FliOEA   MEDICA 

[29706.1 — EuPBOBBiACBJl :  Bidnus  communis 
(castor- ou  plant)  is  certainly  the  most  generally 
useful  of  the  whole  of  this  large  order.  The  quick- 
growing,  densely -leaved,  little  trees  supply  shade 
to  the  weary  travellers  halting  on  the  highway,  and 
yield  a  cool  refuge  to  the  herdsman's  cattle;  the 
long  line  of  ^plantation  saves  the  sugar-cane  fields 
from  high  wmds  and  trespassers ;  the  leaves  furnish 
food  to  that  valuable  siUrwonn,  the  domesticated 
Phalsena  cynthia ;  the  seeds  valued  by  the  dyer  for 
fixing  his  ooloun ;  last,  not  least,  the  expressed  oU, 
applied  to  illuminating  purposes,  the  arts,  and 
domestic  medicine. 

In  the  early  days  of  my  Indian  sojourn,  I  have 
seen  castor-oil  in  the  lamps  of  British  residents — as 


the  kind  least  stolen  by  their  black  servants ;  never- 
theless. I  have  witnessed  a  peasant  enjoying  a  dish 
of  boiled  rice  saturated  with  the  saia  ou.  The 
native  sugar  purifiers  used  it  so  largely  in  some 
districts  that  1  learned  to  abstain  from  sugar  en- 
tirely, the  odour  and  flavour  of  the  product  bdng 
very  nauseous  to  an  Englishman. 

There  are  three  modes  of  extracting  oil  from  the 
seeds:  First,  boiling  in  water;  second,  ei^ression 
by  machineiT.  These  two  operations  yield  oils 
quite  unfit  for  dvilised  stomachs;  though* good 
enough  as  lubricants  and  household  illuminants ; 
they  are  so  prepared  in  Jamaica  and  Bengal. 
Thud,  extraction  by  alcohol :  the  formula  is  too 
lengthy  for  insertion  here ;  it  is  much  practised  by 
manufacturing  druggists.  M.  Ye€  describes  it  as 
the  best  and  easiest  of  all. 

It  was  long  believed  that  the  embryo  was  the 
source  of  acridity  in  the  oU ;  Messrs.  Henry  Char- 
land  and  Guibourt,  Frendi  analytical  chemists,  dis- 
proved this  statement  by  conclusive  experiments. 
Boiling,  however,  is  universally  believed  to  increase 
acridity.  Should  the  seeds  become  randd,  their  oil 
is  rendfered  acrid  and  irritating,  and  shoiud  the  oil 
turn  bad  it  may  be  considered  dangerous.  In  India 
imported  castor-oil  is  a  favourite  aperient—the  only 
one  which  can  be  administered  with  safety  during 
the  prevalence  of  cholera,  one  or  two  drops  of 
laudanum  or  oil  of  peppermint  being  added  to  the 
dose. 

The  French  prepare  gelatine  capsules  containing 
castor-oil  as  a  tasteless  vehide ;  but  I  find  two  or 
three  drops  of  tincture  of  orange  j>eel  or  lemon  peel 
an  odorous  addition,  only  requinng  a  gulp  of  hot 
coffee  to  dear  the  palate. 

In  hot  countries  castor-oil  is  one  of  the  best  dog 
medicines — especially  in  puppyhood — a  weekly  doso 
relieving  the  stomach  when  green  grasa  is  un- 
procurable. Eos. 


Tozio  Action  of  Edible  HiiahroomB. — ^It  is 
generally  supposed  that  edible  mushrooms  are  under 
all  droumstances  a  safe  article  of  diet,  but  some 
recent  observations  made  in  Switzerland  appear  to 
show  that  there  may  be  danger  in  at  least  one 
species  if  preserved  in  the  dry  stato.  Some  persona 
in  Berne  who  had  eaten  a  quantity  of  the  mushroom 
known  as  Hdvella  (or  Morchella)  esculenta,  which 
had  been  purchased  in  the  dry  state,  were  seized 
with  abdominal  pain  and  vomiting  a  few  houra 
afterwards.    It   was   at   first  thought  that  some 

S»isonous  spedes  must  have  got  mixed  with  the 
orchella  esculenta,  but  upon  examination  this  was 
found  not  to  be  the  case.  A  decoction  of  the^dried 
plant  was  then  examined  by  Prof.  Demme,  with  the 
result  that  it  evidently  contained  a  powerful  poison, 
the  behaviour  of  whidi,  when  tested  on  cold- 
blooded animals,  produced  the  impression  that  it 
was  more  nearly  allied  to  curare  than  to  muscarin : 
the  residue,  when  examined,  was  found  to  be  inert. 
The  toxic  substance,  whatever  it  was.  appeared  to 
have  no  connection  with  the  Helvellic  add  dis- 
covered by  Boehm  and  Kiilz  in  Hdvella.  Trimethyl- 
amine  was  prepared  from  a  watery  distillate  of  the 
dried  mushroom,  and  the  watery  and  alcohoUe  in- 
fusions contained  a  base  which  presented  all  the 
chemical  and  poisonous  characten  of  neurin ;  the 
presence  of  other  basic  bodies  also  belonging  to  the 
group  of  ptomaines  was  suspected,  l^e  theory 
suggested  oy  Prof.  Demme  and  Br.  BerlinerUau, 
who  was  associated  with  him  in  the  investigation, 
is  that  the  highly  nitrogenous  mushroom  substance 
is  capable,  under  special  cireumstances,  of  under- 
going certain  putrefactive  changes  which  lead  to  the 
formation  of  products  of  a  poisonous  character 
bearing  a  dose  analogy  to  those  formed  during  the 
putrefoction  of  animu  bodies.  Consequently,  uiere 
IS  a  double  source  of  danger  in  eating  mushrooms — 
viz.,  the  chance  of  admixture  of  poisonous  species 
and  the  possibility  of  the  existence  of  ptomaine- like 
bodies  arising  from  partial  decomposition  having 
set  in. — Lmieet, 

Treatment    of   Ingrowing  Toe-NaU.— Br. 

Theodore  Clemens,  of  Frankfort,  strongly  recom- 
mends the  employment  of  tinfoil  in  the  treatment  of 
ingrovring  toe-nau.  He  first  has  the  toe  thorou^ly 
washed  with  soap  and  carefully  dried.  He  tben 
envelops  the  whole  nail  with  tinfoil,  putting  a  strip 
between  the  pqrtion  that  grows  in  and  the  raw  sur- 
face  caused  by  it.  The  tinfoil  is  fixed  by  means  of 
a  very  thin  layer  of  oommon  wslx,  and  the  patient 
told  not  to  wash  the  part,  but  to  use  dry  bran  for 
rubbing  off  the  dirt.  Of  course  the  toe  has  to  be 
repeatedly  dressed  with  tinfoil ;  but,  if  the  opera«- 
tion  is  carefully  performed,  it  is  surprising  how 
lon^  the  tinfoil  will  remain  intact^  even  when  the 

gatient  is,  as  was  usually  the  case  m  Br.  Clemens* 
ospital  practice,  very  poor  and  very  badly  shod. 
The  results  are  steted  to  have  been  most  satisfac- 
tory, and  are  ascribed  by  Br.  Clemens  not  merely 
to  the  mechanical  action  of  the  tinfoil,  but  to  the 
effect  of  the  permanent  contact  of  a  combination  of 
metals  comprising  iron,  copper,  arsenic,  molybde- 
num,^ wolfram,  and  bismuw.  with  a  moist  and 
growing  portion  of  fiesh.  Tnis,  he  says,  brings 
about  m  a  few  weeks  the  complete  healing  of  the 
sore,  and  causes  the  nail  to  grow  more  slowly  and 
in  a  m(»«  healthy  manner. — Lancet, 
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REPLIES  TO  QUEEIES. 


•  •• 


♦♦*  In  their  anairerfj  Correspondent*  are  respect' 
fully  requested  to  mrntion,  in  each  imtattce,  the  title 
and  number  of  the  query  asked. 


[674720  —  Dead  -  Beat  Escapement.  — 
**G.  T.  C.*8"  remarks  anent  the  above  are  rather 
difficult  of  application  nracticall]^.  I  have  sent 
eketch  of  the  ueual  method  of  malong  sfach  pallets, 


fx>th  correct  and  simple,  adopted  by  those  who 
regularly  make  them.  The  dnwing  will  explain 
itself.  Three  circles  are  drawn  the  size  of  'scape- 
wheel  ;  centre  of  first  circle.  A,  represents  *scape- 
wheel;  centre  of  third  drde  represents  centre  of 
pallet's  axis.  The  angles  of  mipulse  &oes  are 
obtained  from  the  circumference  of  third  circle,  as 
shown  by  dotted  lines.  All  that  remains  to  obtain 
euooess  is  careful  workmanship,  and  filing  off  little 
by  little  until  you  obtain  the  required  angles,  &c. 
T^ote  thickness  of  impulse-face  is  slightlyless  than 
iialf  the  space  between  two^teeth. 

FOBBBS,  N.B. 

[67492.]— Tangent  (Navanometer.— Make  two 
distmct  mstruments,  instead  of  one  with  two  circuits. 
Por  tangent  ammeter,  make  a  wooden  ring  14iin. 
diameter  (outside)  ;  cut  a  TJ  groove  in  it,  f^holding 
the  wire,  |in.  deep,  ^gin.  wide;  wind  with  ten 
separate  wires.  No.  16  fi.W.O.  Connect  the  twenty 
ends  to  a  suitable  mercury  or  other  commutator,  so 
that  the  wires  may  be  arranged  hi  "series"  or 
"paraUol."  When  all  are  in  "series,"  46'  will 
represent  'o  ampere  for  1889,  and  with  all  in 
"  parallel,"  id"" «  5  amperes.  This  instrument  will 
jmeasure  any  current  from  '01  to  12  or  15  amperes 
with  fair  accuracy.  Bemember  that  the  raaistance 
in  the  second  case  is  -j^.  Care  must  be  taken  to 
place  the  commutator  so  that  it  will  not  act  on  the 
suniended  needle.  I  use  a  special  form  of  com- 
mutator which  may  be  used  near  .the  most  delicate 
instruments.  For  "tangent  voltmeter,"  a  ring 
6in.  diameter  wound  with  about  9oz.  No.  36B.W.O. 


instaTiment-600,  1,000,2,000,  2,000,  and  5,000  ohms 
will  do. 

^o.  of 
Oal.  resistance.    Platinoid  r.   Total  B.      volts,  to 
.^^   .  about  46*. 

oOOohms  500  ohms         1,000  1 

n  1»500    „  2,000  2 

2,500    „  3,000  3 

It  must  be  remembered  that  these  measurements  aiv 
approximate.  The  error  increases  with  the  internal 
resistance  6  of  the  generator.  If  V  stands  for  volts 
indicated,  and  E  for  the  true  E.M.F. 

The  number  of  degrees  or  divisions  to  the  volt  you 
can  find  by  aid  of  your  standard  instrument.  If  you 


wish  for  further  particulars,  write  again,  and  I  will 
help  you.  Gii.bestB.  Luckhotf. 

[67558.]— Speeds  (IT. a.)— The  speed  for  run- 
ning 6in.  lathe,  when  turmng  wrought  ironwork 
Sin.  diameter,  is  28  revs,  per  minute ;  cast  iron  17 
revs.,  and  in  both  cases  varies  as  diameter  of  work 
turned.  For  boring  lin.  holes  the  revolutions  should 
be  35  for  wrought  iron,  and  26  for  cast  iron,  and 
vary  as  diameter  of  hole.  McGill. 

[675590 —Blflulphate  of  Potaah  in  I«eelanolie 
Celli.— Will  Mr.  Mason  kindly  give  further  puii- 
culars  of  the  action  of  this  salt  in  the  battery? 
Does  it  throw  the  undissolved  chloride  of  zinc  down 
as  a  powder,  or  thoroughly  dissolve  it  in  the  solu- 
tion, leaving  it  perfectly  clear  ?  Unfortunately,  all 
my  cells  have  outer  stoneware  jars,  so  that  I  cannot 
observe  the  reaction  that  takes  place.  After  all,  do 
you  think  there  is  really  any  great  advantage  in 
using  it  ?  Do  the  cells  work  any  longer,  or  ring  the 
bells  louder  ?  F.B.Met.8oc. 

[67578.]— Planing  Kaohlne.— Should  be  glad 
to  Vnow  how  to  chuck  a  thin  strip  of  iron  so  as  to 
insure  each  side  being  jplaned  perfecUy  parallel  ? 
Also  how  an  angle  plate  is  chucked  P  WiQi  regard 
to  attadiments,  I  should  think  a  very  efficient 
drilling  machine  might  be  fastened  to  the  cross- 
slide  :  also  an  apparatus  for  milling.  Can  this  be 
done?  W.  J.  O. 

[67584.] — Otm  Caps.  —  The  composition  em- 
ployed in  percussion  caps  is  a  fulminate  of  mercury 
made  by  diasolvlng  lOO  parts  of  mercury  in  1,000 
parts  of  nitric  add  (1*4),  which  is  then  ^owly  poured 
through  a  funnel  tube  mto  alcohol  (*830)  830  parts. 
When  effervescence  ceases  it  is  filtered  through 
double  bibulous  paper,  washed  with  cold  water,  and 
dried  by  hot  water  not  exceeding  212*  Fahr.  TTie 
fulminate  thus  prepared  is  mixed  as  follows: — 12 
parts  of  fulminate,  26  parts  chlorate  of  potassium, 
30  parts  of  nitre,  17  of  sulphur,  14  of  ground  glass, 
and  1  of  gum.  T.  M. 

[67oSo,^  —  Bicycle  Saddle.  —  Scarcely  worth 
while  trying  to  restore  the  colour,  as  a  dull  brown 
looks  as  well  as  anything.  To  soften,  soak  well 
with  lukewarm  water,  and  when  thoroughly  soft 
give  a  good  dressing  of  castor-oil. 

Nun.  Dob. 

[67588.]— BalBlng  Deformed  Apple-Tree.— 
The  best  way  to  raise  the  tree  is  to  dig  all  round  it, 
cutting  the  roots  cleanly,  and  then  fasten  it  upright 
to  a  strong  stake  until  the  roots  have  t^en  hold  of 
the  fresh  soil  which  you  will  put  roimd  them.  That 
will  take  some  little  time.  Boot-pruning  rarely 
injures  trees.  Nuw.  Dob. 

[67593.]— More  Ztight.— Why  not  try  whether 
it  can  be  done  ?  The  temperature  of  a  i^w^ffip  oil 
fiame  is  much  too  low  to  render  platinum  gauze  in- 
candescent. J.  T. 

[67599.] — Oomponnd  Bnginea.— In  compound 
engines  the  object  is  to  so  place  the  cranks  that  the 
strain  on  the  shaft  is  equalised,  and  that  obviously 
requires  thinking  over  and  working  out  for  suitable 
angles  to  the  cnuiks.  S.  M. 

[67601.]— Sharpening  Twlat  DrillB.-^See 
indices,  as  several  methods  of  sharpening  these  drills 
have  been  given.  Everything  depends  on  the  way 
they  are  ground.  T.  J. 

[67606.]— BelU  to  Organ.— Quite  practicable  to 
add  a  couple  of  octaves  of  bells  or  tuning  forks ; 
but  whether  it  is  worth  while  is  quite  another 
matter.    See  the  specifications  of  the  patents. 

J.C. 

[67620.]— Bqnation  of  Time.— Would  "Tria" 
kindly  favour  me  with  the  fourth  term  in  his  ex- 
pression for  the  equation  of  the  centre  ?  Also  the 
mass  of  the  moon  used  by  the  Nautical  Almanac 
oomputators  in  calculating  the  perturbation  in 
longitude  ?  If  "  Tria  "  would  give  an  expression 
for  the  equation  of  the  centre  in  terms  of  the 
greatest  equation  of  the  centre  for  1890  and  the 
mean  anomaly,  I  should  feel  obliged.       Yiatob. 

[676210- Bngine  WheeL— Why  does  not 
"J.  H.  K."  consult  the  catalogues  of  makers  of 
agricultural  locomotives,  or  does  he  want  some  one 
to  invent  a  better  wheel  than  experts  have  been  able 
to  devise?  S.  T. 

[67623.]— Cycle  Bepairs.-" Jobbing  Smith" 
will  find  what  he  wants  in  back  numbers. 

C.  C. 

[67624.]— Organ-Blowing  Xotor.— What  sort 
of  a  motor  does  the  querist  require — steam,  sas,  or 
hydraulic  ?  All  have  been  deecnbed  in  back  volumes. 

L.  J.  S. 

[67628.]— Doable  VoM.— See  page  335,  Vol. 
XaXTTT.,  and  the  indices.  Nobody  cares  to  make 
Vbss  machines  nowadays,  whou  t!ie  Wimshurst  has 
been  fully  described  in  all  details.  T.  M. 

r67649.]— Ohemioala  for  Ulmio  Sea«Fight 
BAscts.— To  "Pbxvqzfxa." — ^Aa  the  amount  of 
Cl,04  generated  depends  on  the  quantity  of  H^0« 
used,  and  tiiat  (see  letter)  was  to  be  one  dro|>,  if  it 
did  explode  it  would  be  immaterial.  "  Prinoipia  " 
should  know  that  a  test-tubeful  (and,  I  have  no 


doubt,  a  great  deal  more)  may  be  safely  detonated 
by  heating  the  tube.  Lrx. 

[67796.]  —  Telescope.  —  The  information  Mr, 
linscott  asks  for  is  as  follows: — Object-glass  is 
achromatic,  4in.  dear  aperture,  and  the  som  focus 
is  52in.  Ajllteur  GFTicxisr. 

[67804.]— Thermo-Electric— Has  not  F.  W. 
Mason,  repljring  to  above,  made  en  error  in  the 
E.M.F.  of  his  36  thermo-electric  pairs,  which  he 

S'ves  at  35  volts  ?  The  following  is,  aocordinff  to 
r.  Matthiessen,  the  thermo-electric  power  of  uree 
metals  relatively  to  lead,  expressed  in  micro-volts, 
per  degree  cent. : — ^Bismuth  -4-  97,  iron  —  17,  anti- 
mony  —  26.  Alloys  of  antimony  are  ottea  negatire 
to  the  pure,  metal,  but  not  to  a  great  extent ;  and 
even  supposing  that  the  addition  of  zinc  brought  it 
as  low  as  —  100,  then,  with  a  difference  of  100' 
cent.,  the  voltiige  of  the  36  pairs  would  only  be— 

(100  -  17)  X  100  X  36  ^.33^it. 

F.  M. 

[67813.] — Bngineer'a  Acoounta.^Find  the  cort 
per  year  of  the  machines,  including  interest  on 
capital,  depreciation,  repairs,  cost  of  power,  and 
divide  by  52 ;  then  oivide  result  by  the  number  of 
hours  worked  by  men  and  boys  using;  these 
machines,  and  ada  result  to  the  different  jobs  thej 
have  worked  on,  just  as  if  it  were  a  time-sheet  of 
so  many  hours  at  so  much  per  hour,  &c.  This 
should  oe  sufficient.  If,  however,  greater  aocaiacy 
is  needed,  correct  above  result  by  deducting  the 
whole  or  part  of  such  charge  to  any  job  which  has 
not  required  that  proportion  of  machine's  time,  and 
add  to  cost  of  those  which  have  exceeded  it.  Some 
firms  add  a  percentage  to  p.c.  of  labour  and  mate- 
rial to  cover  use  of  machinery,  rent,  taxes,  &c.  I 
consider  that  rent,  taxes,  and  office  expenses  should 
not  show  in  p.c,  but  come  out  of  the  gross  profits. 

Cost  of  machine  ....  £50    0    0 

5  per  cent,  interest £2  10  0 

10  „      „    depreciation '. .  5    0  0 

10  „     „    repairs  5    0  0 

Cost  of  power  (say) 20    0  0 


Total  cost  per  annum £32  10 

„  week    0    6 

„  hour  (50  per)   q 
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If 


0 
6 
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If  the  machine  is  only  used  for  half  the  time  the 
charge  must  be  3d.  per  hour.  You  can  add  6  per 
cent,  to  the  p.c.  found  in  this  Vvay  to  cover  office 
and  general  expenses.  Benewals  and  repaizs  to 
drills  I  always  distribute  over  the  jobs  worked  on 
during  the  week  these  repairs  were  done.  At  pre* 
sent  lam  dividing  the  ascertained  cost  per  week  of 
machinery  over  the  jobs  in  hand  during  the  week 
in  what  I  consider  a  fair  proportion.  My  experi- 
ence is  that  a  perfect  p.c.  is  next  to  impossible.  Are 
you  quite  sure  the  result  you  crave  for  justifies  the 
necessary  trouble  P  If  so,  I  should  suggest  attach- 
ing a  board  and  pencil  to  the  machine,  and  making 
it  a  rule  for  anyone  using  machine  to  state  his 
name,  the  job,  and  time  the  machine  was  used,  the 
leading  man  in  shop  being  responsible  for  the  cor- 
rect keeping  of  same.  Pbocb  Co0T. 

[67823.]— Orank  and  Lever.— I  simply  mean 
two  levers  and  rods,  either  applied  at  rignt  angles 
to  one  crank,  or  to  two  cranks  at  right  angles. 

Bristol.  T.  C. 

[67874.]— Tracing  Fluid— Sepia.— Probably 
glycerine,  or  glycerine  thinned  with  spirits  of  wine, 
would  suit  for  making  Indian-ink  work  well  on 
tracing-cloth.  Indian-ink  is  eomewhat  misnamed, 
it  being  the  dried  juice  or  secretion  of  the  mollusc 
or  cutue-flsh  called  sepia,  the  use  of  which  fluid 
appears  to  be  rather  for  poisoning  the  smaller  fry 
upon  which  the  sepia  feeds  than  for  clouding  the 
water  surrounding  it  so  as  to  preserve  it  from  its 
foes.  Strange  as  it  may  seem  m  the  eyes  of  artists 
and  of  others  usinff  sepia  in  drawinffs,  Ac,  sepia  ii 
one  of  the  most  valuable  medicines  ox  homceopathy, 
for  out  of  the  700  pages  devoted  to  liie  description  of 
70  of  the  leading  medicines  of  the  scienoe  in 
Farrington*8  "Materia  Medica,"  twenty-four 
piges  are  devoted  to  that  of  sepia,  the  discovery  of 
its  medicinal  properties  having  happened  through 
Hahnemann's  observation  of  one  of  his  patients^ 
an  artist,  frequently  moistening  his  sepia  bniah 
in  his  mouth.  Thisartist'siUness  having loxigbeeB 
a  puzzle,  Hahnemann  conjectured  that  the  pigment 
was  the  real  and  actual  cause  thereof ;  and.  ss 
health  followed  Hahnemann's  caution,  the  iuo^ 
trious  i^ysidan  instituted  a  series  of  experiments 
with  sepia,  resulting  in  the  discovery  of  a  powerful 
therapeutic  agent,  venous  congestion  oeing  its 
most  prominent  feature.  It  has  proved  itKlf  very 
reliable  therein  in  the  hands  of 

ThB  LtdXET  DnPEKSEE. 

[678310— Oaxtwhaela..— In  answer  to  *'  Toung 
Spud,"  1  send  a  rough  sketch  of  phrtlorm  for  sboe- 
ng  cartwheela  or,  in  fact,  any  wtieela,  on.  It  can 
be  made  of  wood,  with  cross-pieces  of  iron,  shown 
at  C,  Fig.  1.  D  is  an  iron  pin  (which  passes  through 
box  of  wheel)  square  at  lower  end,  wuch  has  a  bole 
through  to  admit  of  a  key,  the  end  of  the  pio  D 
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MflNf  tJirottgh  a  sqtare  hole  in  the  iroxui  A'  and  A 

(Fig.  2),   the  izon  B  is  to  stop  D  from  falline 

tiiioa^.    On  the  upper  end  of  D  there  is  a  threap 

<m  which  screws  the  link  E.    The  platform  I  rests 

on  stmts  of  stout  iron  fF  TT).    When  the  platform 

u  lequized  to  be  used,  it  is  siijditly  raised  snd  (sup- 

poang  the  marks  A'  and  B  to  be  together)  turned 

roond  until  A'  and  A  are  together.  If  we  platf oxm  is 

thai  lowered  into  the  holes  II,  the  irons  F  will  pass 

through  the  slots  G.    Fig.  2  shows  the  under  side 

ol  pisiaonn,  the  iron  A'  is  straight,  and  is  bolted  to 

two  blocks  of  wood,  C.    Fastenea  to  A'  is  another 

iron,  B,  the  use  of  which  is  explained  above,  but 

men  fully  in  Fig.  4 ;  the  hole  for  the  key  is  shown 

at  C.    Fig.  S  explains  itself.    I  do  not  know  of  any 

joethod  of  oontraeting  tires  without  cutting  them. 

WaI/TSB  J.  I^UUDEB. 

[67880.]->lAntam  Pixiionfl.— The  reason  that 
lantern  pinions  are  eztensiTelT  used  is  because  tihey 
are  easier  to  make.  You  will  never  see  tiiem  in 
well-finished  clocks,  but  they  are  to  be  seen  in  almost 
SO  AmerioHn  and  German  clocks.  The  lantern 
pinion  is  not  a  preferable  one  except  in  the  above 
sense.  The  reason  for  the  teeUi,  more  properly 
called  the  pins,  of  the  pinion  being  made  to  revolve 
Is  because  the  pinion  wul  last  longer,  for  if  they  are 
fixed  they  have  only  one  point  of  contact,  and, 
therefore,  that  part  of  the  pinion  is  soon  worn ;  but 
when  the  pin  revolves  it  presents  many  points  of 
contact  to  the  wheel,  ana,  therefore,  lasts  longer. 
A  solid  thiglish  pinion  always  eives  best  results. 

VnOJSK  HOBOLOOIffT. 

[67881.>~aiantiav  Wheel-Teoth. -- 1  have 
used  manoreis  with  straight  teeth ;  but  I  prefer  the 
one  with  slanting  teeth,  as  they  are  much  easier  to 
qnn«  and  do  not  make  much  noise.  I  cannot  say 
why  it  is,  but  experience  has  taught  me  so. 

WXUH  HOBOLOOm. 

[67902.] —Watoh  Claaninff.— The  manner  of 
deaning  a  Geneve  watch  is  pretty  much  the  same 
as  with  a  lever,  so  I  need  not  go  over  this  again ; 
bat  the  construction  bein^  different,  a  few  hints  as 
to  taking  down  and  jputtmg  tosether  again  may  be 
acoeptaUe  to  Maud  B[.  Glaae.  There  are  two  oom- 
mon  tvpes  of  Geneve  watch--those  with  ban  to  all 
the  wneels,  and  those  with  a  plate  covering  all  but 
the  *9capo  and  balance  wheels.  I  will  take  the 
fonner  as  being  the  oommoner  in  ladies*  watches. 
Having  got  all  ready,  as  before  dsMxibed  (66947, 


a    ^e 


page  337)|  open  the  back  and  the  inside  case,  called 
the  dome.  You  will  then  notice  at  the  edge  of  the 
main  plate,  probably  near  the  balance,  a  screw  with 
nearly  ball  of  the  head  cut  Away.  Turn  this  till  it 
frees  the  edge  of  the  plate.  There  may  be  two 
screws,  when  both  need  freeing,  and  it  is  generally 
best  to  open  the  front,  and  &mly  press  ttxe  fore- 
finger ox  the  left  hand  on  the  dial  whilst  turning 
them.  The  movement  will  now  readily  come  out  at 
the  front.  Kow  take  off  the  hands,  and  if  the 
watch  is  wound  up  and  firmly  Btopi>ed  with  dirt,  it 
will  be  necessary  to  let  the  mainspring  down.  To 
do  this,  take  the  kev  and  release  the  pressure  of  the 
spring  from  the  click,  and  with  the  point  of  a  fine 
screw-driver  hold  the  dick  just  free  of  the  ratchet 
teeth,  and  let  down  half  a  turn  at  a  time.  This  is 
rather  a  three-handed  job,  but  it  may  be  managed 
by  one  person  with  a  little  dexterity.  But 
nrobaUv  the  watch  may  be  induced  to  start 
by  touching  the  4th  wheel  with  a  pes  point,  when 
the  best  way  is  to  take  a  hair  out  of  the  brush  and 
put  it  through  one  of  the  arms  of  the  'scape 
wheel  to  stop  it ;  the  balance  may  then  be  taken  off 
with  its  bar  without  any  fear  of  damaging  the 
*scape  wheel.  The  hairspring  is  pinned  to  the  bar, 
so  the  balance  comes  off  vnth  it,  and  it  may  be  that 
the  cylinder  catches  one  of  the  'scape  teeth  a  little, 
when  it  is  almost  best  to  lay  the  watch  face  down 
on  the  table,  take  the  bar  in  the  tweezers  in  the  left 
hand,  and  raise  it  nearly  an  inch,  stretching  the 
hairspring,  which  will  do  it  no  harm  unless  stretched 
too  mudi ;  ^en  with  a  peg  point  move  the  'scape 
wheel  a  little,  when  the  balance  will  be  freed  and 
spring  out.  Ifow  take  out  the  hair,  and  the  watch 
wiU  run  down.  Take  off  the  dial.  It  mav  be  hdd 
either  by  two  screws  like  those  that  hold  tne  watch 
in  the  case,  bv  two  pins,  or  if  a  sold  or  silver  one 
by  being  simply  sorung  on ;  if  the  u»t,  raise  it  with 
a  knife  point.  Now  knock  out  the  centre  that 
carries  the  hands,  taking  care  of  the  small  pinion 
and  the  cup  that  catches  uie  dirt  at  the  back.  You 
may  now  take  off  the  bars  and  all  the  wheels.  Great 
care  is  needed  in  deaning  the  'scape  wheel  and 
pinion,  as  the  teeth  are  apt  to  catch  the  brush, 
espedallv  a  new  brush,  ana  the  dirt  in  the  pinion 
is  usually  the  cause  of  the  watch  stopping, 
so  special  care  should  be  taken  to  ^  It 
out.  The  hairspring  need  not  be  unpinned; 
turn  the  little  cover  tlutt  is  over  the  curb  pins,  and 
then  either  pull  out  the  stud  that  hainpring  is 


pinned  to  with  fine  pUers,  or  raise  it  carefully  with 
a  knife ;  peg  the  oylmder-hollow  out  dean.  It  will 
scarcely  be  worth  while  to  take  the  cover  off  tho 
mainspring  barrel,  but  a  little  oil  mav  be  put  on  the 
bottom  pivot  if  no  stop  is  on;  other  parts  ore 
cleaned  me  same  as  in  a  lever.  Not  much  needs  to 
be  said  about  putting  together,  but  great  care 
should  be  taken  in  putting  the  stud  back  in  the 
balance  bar.  Tlie  hairspring  should  vibrate  evenly 
between  the  curb  pins,  not  rest  against  either  of 
them  when  at  rest,  and  when  pot  in  its  place  in  tho 
watch,  it  should  be  nicely  flat.  If  tho  watch  has  a 
gold  or  silver  dial  sprung  on,  don'tput  it  on  till  the 
movement  is  in  the  case,  as  not  till  then  will  you 
know  the  ri^ht  position.  The  hour  hand  you  can 
press  on  with  tne  tweezers,  but  the  minute  hand 
will  need  to  be  driven  with  a  hollow  punch  and  a 
hammer,  though  it  can  generally  be  fairly  fixed 
with  a  pair  of  pliers  carefully  and  firmly  applied. 
If  the  watch  is  a  l-plate,  the  only  difference  is  that 
it  is  a  little  more  dimcult  to  get  the  plates  together 
with  all  the  wheels  between,  and  generaliv  an 
amateur  would  not  be  able  to  let  the  spring  aown 
with  a  key  so  easQy.  H.  Waxe. 

[67906.]-'I>7namo  and  Storage  Cell  for 
Bioyola. — ^I  am  mudi  obliged  to  Mr.  Bottone  for 
his  r«ply.  Will  he  kindly  tell  me  how  to  place  the 
B^tdE^  to  disconnect  stmage  cells  when  diarged, 
aid  cannot  it  be  an  automatic  switch  ?  If  so,  how 
is  it  made  ?  Faxtteil. 

[67906.]— Dynamo  and  Storaffe  Oall  for 
Bioyole.— Would  Mr.  Bottone,  who  replies  to  this 
query  on  p.  17,  kindly  say  how  the  dynamo  should 
be  fixed  to  the  bicyde,  so  as  to  take  power  from  the 
tire,  and  also  where  the  two  storage  cells  would  be 
best  carried.  Would  the  dynamo  absorb  imy  large 
amount  of  power,  or  would  the  friction  be  inappre- 
ciable. A  Ctclxko  Mechai^o. 

[67907.]— Fading  Printa.— If  "  B.  P.  S."  reaUy 
does  what  he  says,  and  fixes  his  prinU  for  24  hours, 
it  is  not  surprising  that  his  prints  lose  tone  consider- 
ably. Ten  minutes  is  ample,  provided  the  fixing- 
bath  is  freshly  made,  of  the  usual  strength.  4oz.  per 
pint,  and  provided  the  printe  are  not  allowed  to 
stick  together  in  the  fixinff-bath.  Also,  one  fixing- 
bath  is  enough,  if  you  majce  suffident  ox  it. 

H.  G.  HOBBBLT. 

[67907.1— Fading  Printa.— Your  ouery  reads 
as  if  you  left  your  printe  in  the  flxing-Dath  for  24 
hours ;  if  so,  no  wonder  that  they  fade.  Probably 
this  is  a  derioal  error,  and  that  rou  wash  them  for 
24  hours.  It  is  not  uncommon  for  the  toning  to  go 
back  in  the  fixmg ;  but  I  think  the  following  su^- 
ffestions  will  help  you.  1.  Wash  for  16  minutes  m 
three  changes  ox  water  before  toning ;  to  the  middle 
water  add  a  pinch  of  salt.  2.  Over- tone  a  little, 
that  is,  continue  the  toning  a  short  time  after  they 

St  to  the  tint  you  wish  to  be  final.    3.  Don't  let 
em  lie  in  the  hypo,  longer  than  from  16  to  20 
minutes.    4.  Instead  of  washing  for  24  hours,  take 
only  one  hour,  but  change  the  water  entirdy  every 
five  minutes. 
Plymouth.  B.Sc. 

[67910.]— Eammook.—F»>cure  some  stout  sail 
canvas  or  dean  sacking  suffident  to  make  the  ham- 
mock the  length  required  (it  is  sold  about  18in. 
wide) ;  take  two  pieces  the  required  length,  and 
join  them  together  with  a  strong  seam,  this  will 
give  you  a  doth  the  length  you  require  your  ham- 
mock, and  about  3ft.  wide.  Make  a  hem  about 
|in.  wide  on  eadi  side,  and  at  each  end  make  a 
stout  hem  at  least  an  inch  wide.  Alons  eadi  of 
these  ends  work  24  good-size  holes  with  strong 
thread  or  twine,  and  your  hammock  is  complete. 
The  next  thinjK  required  is  the  dews.  Obtain  24 
^ff^^gt^^^  of  BmaU  cord,  known  as  cod  line  (or  small 
00x3  a  trifle  thinner  than  a  sUte  pencil) ;  take  12  of 
the  above,  place  them  carefully  together^  and  in 
the  oentre  rand  them  round  with  small  string  for 
about  6in. ;  double  this  part,  and  put  on  a  good 
■njging  (or  binding)  to  Jom  them  together ;  this  will 
give  you  an  eye,  with  ii  tails  a  little  over  2ft.  long. 
Cut  the  ends  levd,  and  bind  each  with  strong 
thread  to  prevent  it  untwisting.  Make  up  the  re- 
maining 12  iftngtba  in  the  same  manner,  spUoe  about 
4ft.  of  stoutune  into  one  of  the  loops,  and  the 
dews  are  ready.  The  cord  in  the  loop  will  enable 
you  to  adjust  the  height.  To  sling  the  hammock, 
hook  one  of  the  dews  on  a  nail  or  hook  overhead ; 
take  two  of  the  outside  lengths  and  thread  one 
through  the  hole  at  eadi  comer  of  your  hammock, 
and  make  a  hitch  so  as  to  hang  the  comers  exactly 
levd.  Now  thread  the  others  and  hitch  them  so 
that  the  oentre  is  about  an  indi  lower  than  the  cor- 
ners, serve  the  other  end  the  same,  and  it  is  ready 
for  use.  This  is  the  exact  method  in  which  ham- 
mocks are  made  in  H.M.  vessels  of  war. 

Ak  Old  Mait-of-Wab^s  Man. 

[67912.]— Bx&glne-- Errata.— My  method  of 
workhig,  as  given,  is  correct ;  but  x  should  be  1*13 
(as  will  be  found  on  working  it  out),  and  then  my 
figures  wiU  agree  with  McQiU's. 

Bristo}.  T.  C. 

[67919.1— Antl-Freeilnflr  Klsctnre  for  Hot- 
water  Pipea.— fipirite  or  glycerine  prevente  water 
freezing,  but  they  would  be  required  to  be  renewed 
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frequentlT.  If  the  pipes  are  not  always  kept 
heated,  toe  better  plan  would  be  to'  hare  a  oock  at 
the  lowest  level,  aod  allow  the  water  to  draw  off 
when  out  of  uae  or  on  the  apparent  approach  of 
fnSst.  jBgkal. 

[67921.1  — Poole,  or  Letter  I«ook.— To 
"  CowjLL.'*-— The  letter-lock  oontrired  by  me  to 
be  absolutely  tmpickable,  as  mentionea  in  the 
"  E.  M."  of  Jan.  25thj  consists  of  the  usual  interior 
draw-boltf  contained  in  a  split  socket,  on  the  out- 
side of  which  the  series  of  rings  are  fitted,  each  with 
an  interior  notch  indicated  by  any  combination  of 
letters  or  numbers,  selected  by  the  outside  re- 
movable rings.  The  inside  rings  are  kept  on  the 
split  socket  ay  an  end  flange  of  steel,  within  the 
groove,  or  i^t  in  the  socket,  is  placed  a  bar  of 
steel  ^ctendin^  from  end  to  end.  This  has  two 
stems  fitting  mcelv  into  cross-holes  drilled  through 
the  core  or  draw-bolt,  so  that  the  bar  can  rise  and 
fall  in  line  with  the  axis  of  the  lock,  this  bar  being 
preosed  upwards  bv  a  very  light  strip  of  watch' 
spring  bexieath  it.  Now,  leaving  the  exterior  index 
nnss  out  of  the  question,  as  having  nothing  to  do 
witn  the  action,  it  is  evident  that  when  the  steel  Imix 
is  kept  down  flush  in  the  groove  of  the  socket,  by 
means  of  the  blank  part  of  the  notched  rings,  as 
the  bar  forms  part  of  the  draw-bolt,  this  cannot  be 
pulled  out  so  as  to  release  the  shackle  of  the  look, 
Mcanse  it  butts  against  the  steel  flange.  But  tiim 
the  rings  till  all  the  notches  come  in  line  over  the 
bar ;  tua  than  spring  up  into  them,  and  the  end  of 
the  bar  comes  opposite  a  corresponding  hole  in  the 
steel  flange,  through  which  it  can  pass,  so  aa  to 
enable  the  bolt  of  the  lock  to  be  drawn  out  so  far 
tiiat  the  shackle  can  be  reieaaed.  When  the  plates 
of  the  lock  are  nressed  together  again,  iiie  end  of 
the  bar  is  carriea  out  of  the  hole  in  the  steel  flange, 
and  can  be  returned  into  the  ^;roove  by  turning  any 
one  of  the  rings,  the  notches  m  which,  and  alM  the 
comers  of  the  steel  bar,  bein^  snffidentlj  chamfered 
for  Ihis  purpose.  As  there  is  some  fnction  on  the 
rings,  and  uie  steel  spring  being  very  slight,  not  the 
most  delicate  sense  or  feeling  can  detect  the  passage 
•of  a  notch  over  the  bar,  ana  if  an  attempt  is  made 
to  pick  the  lock  in  the  usual  way,  by  puttixig  an 
outward  preesure  between  the  cheeks,  the  stedTbar 
becomes  jammed  against  the  steel  flan^,  and  will 
not  riae,  and  while  the  pressure  is  maintained  the 
look  cumot  be  opened,  even  with  Hierig^t  letters  or 
numbers.  For  additional  security,  very  shallow 
falae  notches  might  be  cut  in  the  inner  ring ;  but  this 
I  have  found  to  be  quite  unnecessary. 

F.£[.  WSZTHAX. 

[67924J— Biehromate  Battexr*— To  M&.  Bor- 
TOiiB. — ^Tne  number,  size,  and  disposition  of  bichro- 
mate cells  required  to  give  a  current  of  20  amperes, 
throu^  any  given  circuit,  will  naturally  depend  in 
vexy  great  measure  upon  the*  resistance  of  that  cir- 
cuit. We  know  from  actual  trial  that  a  bidiromate 
cell  exposing  a  negative  surface  of  16  square  centi- 
metres (about  7sq.in.)  has  on  internal  resistance  of 
•08  of  an  ohm,  so  that  aa  the  E.M.F..ifi,  with  a 
freshly-charged  cell,  about  2  volts,  we  get  (on  the 
abort  drcuxt)  a  current  of  about  25  ampdres.  Of 
oouzse  the  current  does  not  remain  at  this  point  for 
lonj^,  for  the  battery  soon  polarises,  and  the  internal 
resistanoe  increases  pari  paasu.  To  ^et  a  current  of 
20  amperes  through  an  external  resistance,  say,  of 
1  ohm^we  shoula  need  practically  11  such  oeUs  in 
series;  but  then  the  pressure  would  be  22  volts 
nearly.  Allowing  for  mtemal  resistanoe,  6  ceUs  in 
series  would  give  a  current  of  20  amperes  through 
aA  external  resistance  of  «52  ohm  at  a  pressure  of 

12  volts.  S.  BOTTONB. 

[67926.] —  Bagpipe.  —  I  have  no  doubt  your 
pipes  have  become  dry  for  want  of  use.  The  reeds 
may  not  be  of  much  use,  and  I  would  advise  you  to 
get  anew  set  for  the  chanter  and  drones.  You  can 
get  good  ones  from  Marr  and  Co.,  Inverness,  or  J. 
and  B.  Glen.  3,  North  Bank-street,  Edinburgh. 
You  could  not  make  them  yourself  without  some 
experience.  The  following  is  a  good  mixture  for 
keeping  the  bag  soft :  Treacle,  two  parts ;  water, 
one  pair,  and  a  small  lump  of  melted  beeswax  added 
to  it.  Take  out  the  drones  and  chanter,  and  pour  a 
little  of  this  mixture  inside  the  bag,  and  rub  it  in 
well,  and  then  hang  it  up  so  as  to  allow  it  to  drain 
out  of  the  drone  sockets.  Do  this  each  time  you 
use  ISiem,  and  it  will  keep  your  bag  in  pi2P^  <'<'^* 
dition.  QtOLLiMBVio  moTokab. 

.  [67927.]— 19n>oniaixtr.— Hake  a  solution  of  green 
vioiol,  say  2oz.  to  the  pint ;  add  a  few  droni  of 
nitric  add.  Now  boil  your  reel  ends  in  this.  Take 
out  and  dry.  Now  get  lib.  of  logwood  and  loz.  of 
gall-nuts ;  boil  them  in  an  iron  pot  inih  a  pint  of 
water  and  a  bit  of  soda  as  big  as  a  pea.  Place  your 
reel  ends  in  this  decoction,  and  leave  them  were 
till  they  ore  of  the  desired  colour.  Again  take  out 
and  dry.  Lastly,  let  them  be  soakM  in  melted 
paraiB;!  wax  until  thoroughly  permeated.  Tliis 
tatter  process  is  to  render  them  good  insnlaton. 
Now  polish  on  the  lathe.  S.  Bottohb. 

[67981.] — Qranule  Battery.— If  you  char^ 
yeur  cells  aa  directed  below,  then  couple  them  up  m 
series,  you  will  be  able  to  run  your  5o.p.  lamp  (if  it 
does  not  exceed  6  or  8  ohms  resistance)  for  several 
hours;  but  yon  must  remove  both  zincs  and  oarbons 


after  each  run,  and  empty  the  aolution  out  of  the 
porous  cells  into  a  stone  or  glass  jar  imtil  v^anted 
again,  allowing  the  porous  mUs  to  stand  in  dean 
water  in  the  meanwhile.  Bemove  all  the  loose 
carbon  from  the  cells,  using  onlv  a  lazge  block  or 
plate  of  carbon  in  the  porous  cell,  and  a  zinc  plate 
or  rod  in  the  outer  vessel.  Now  make  a  solution  of 
diromic  add  lib.,  water  1  quart,  sulphuric  add 
^  pint.  When  cold,  pour  this  solution  into  the 
porous  cells  alon^  with  the  carbons.  The  outer 
cells,  where  the  zmcs  (amalgamated)  are,  fill  up 
with  a  mixture  of  sulphuric  add  2oz.,  water  1  pint. 

S.  Bottonb. 

[67932.] — Gtovemor. — ^Make  the  bolls  fin.  dia.. 
and  arms  Ifin.  lon^.  Bun  it  at  350  revs.,  and  put 
a  spring  on  the  spmdle  to  push  down  the  sleeve. 
The  strength  of  this  spring  had  better  be  found  by 
trial. 

Bristol.  T.  C. 

[67933.]— -Dynamo. — ^The  dynamo  described  will 
not  light  one  20c.p.  lamp,  because  the  resistance  is 
too  great.  It  will  light  two  tens  of  15  to  20  volts, 
if  arranged  in  parallel.  The  armature  should  run 
at  2,000  revs,  per  minute ;  the  wire,  unless  the  dist- 
ance is  more  tnan  50ft.,  may  conveniently  be  No.  16. 
The  dynamo  in  question  would  not  do  for  charging 
accumulators,  because,  being  series  wound,  it  would 
have  its  polarity  reversed  when  the  accumulators 
reach  the  same  potential  aa  the  dynamo.  To  run  a 
50-volt  20c.p.  lamp  for  five  hours,  you  will  need 
25  cells  of  accumulators,  each  presenting  about  lOin. 
by  lOin.  of  positive  surface,  and  you  would  need 
to  charge  for  nearly  seven  nours. 

S.  BoTrom. 

[67936.] — ChemioaL — Prepare  barium  sulphide 
by  igniting  the  native  sulphate  with  coal  or  diar- 
coal.  The  dear  solution  of  the  sulphide  must  then 
be  heated  with  oxide  of  copper  till  ft:ee  from  sulphur. 
Evaporate  as  usual.  6k. 

[67937.]— Bleotrlo  Ck>il.— Bring  a  wire  from  the 
binding  screw  at  Hie  right-hand  top  comer,  and 
connoOT  it  to  E.  Now  connect  D  with  dther  of  the 
wires  from  the  magnet  at  F.  The  other  wire  from 
the  magnet  must  be  connected  with  the  nearest 
primary  wire  at  B^  the  other  primary  wire  end  bdng 
connected  to  the  bmding  screw  at  the  left-hand  top 
comer.  The  two  ends  of  the  secondary  wire  should 
be  connected  respectiTely  to  the  left  and  right-hand 
lower  binding  screws.  S.  Bottoxb. 

[67938."|— Turbine  v.  Water  -  Wheel.— Not 
worth  while  making  a  diange.  A  good  turbine 
would  not  be  more  tmui  10  per  cent  better. 

Bristol.  T.  C. 

[67940.]— Praotioal  Physiology.— Most  text- 
books of  physiology,  if  not  all  up  to  date,  describe 
and  illustarate  most  of  the  important  apparatus,  and 
Foster's  *' Practical  Phisiology"  has  an  appendix 
devoted  to  the  chief  apparatus  used  m  the 
Cambridge  Laboratory,  which  would  supply 
"  Inter  Js.Sc.'s'*  more  urgent  needs.  A  list  ox  the 
instruments  now  used  in  any  Honours  course  of 
physiology  would  occupy  far  too  mudi  space ;  and 
as  a  stud^  of  the  subject  without  practical  work 
will  be  quite  useless,  I  can  only  recommend  him  to 
attend  some  dass,  such  as  that  at  University  Col- 
lege, inasmuch  as  he  can  haxdlv  be  expected  to 
construct  a  private  laboratory  and  its  instruments. 

TJttoxeter.  N.  S.  B. 

[67943.]— Power  of  Engine.- Theoretically 
about  240I.H.P.,  but  practically  200,  or  a  little 
over.  If  steam  is  cairieli  further,  of  course  you  will 
get  more  power ;  but  it  is  far  enough  now. 

Bristol.  T.  C. 

[67944.] — Ijead  Oiatem. — ^I  have  no  personal 
knowledge  of  this  matter ;  but  a  friend  of  mine 
being  a  large  manufacturer  of  sulphuric  add,  I 
asked  him  about  it.  He  said  they  use  no  solder  of 
any  sort.  The  edges  of  the  leaa  to  be  joined  are 
placed  toother  dose,  and  an  oxygen-hydrogen 
blowpipe  is  brought  to  bear  on  the  two  edges  of 
the  lead.  These  are  mdted  and  become  joined,  so 
that  the  two  sheets  in  reoUty^are  united  into  one. 

ECNAL. 

[67947.]— 2>3rzianio  Crurent. — ^It  would  take 
several  pages  of  the  **  E.  M.**  to  give  all  the  calcu- 
lations necessary  to  work  out  the  possible  output  of 
any  given  dynamo.  Theoretically,  the  thing  is 
easy  enough.  So  many  lines  of  force  cut  bv  a  given 
conductor  m  a  given  time,  so  much  current.  Prac- 
tically, you  may  say  that  with  an  armature  rotating 
with  an  angular  velodty  of  1,250ft*  per  minuto, 
each  yard  of  active  wire  on  the  armature  will  give 
1  volt  of  E.H.F.  if  the  fields  are  properly  excited. 
The  current  to  be  obtained  can  then  easQy  be  cal- 
culated by  knowing  the  resistance  of  the  armature 
itself,  the  amount  of  current  required  to  magnetise 
the  F.M.  (if  shunt- wound),  and  the  resistance  of 
the  outer  circuit.  The  watts  obtained  in  a  weU- 
made  dynamo  are  proportionato  to  the  power 
employed.  It  is  a  wajste  of  power  to  insert  usdess 
resistance.  You  can  reduce  the  E.M.F.  by  driving 
at  a  slower  rate  of  speed,  and  the  power  oonsumea 
will  be  proportionat^y  less.  S.  Bottonb. 

[67947.]— l>yiuu&o  Ourrant,— (1)  There  is  no 
flzM  rule,  as  it  depends  on  the  size  of  the  wire  on 


armature.  As  an  instance,  a  Gramme  armature 
wound  with  No.  16  wire  is  safe  for  12  amperes,  and 
with  No.  18  wire  for  about  8  ampdres.  T^ecurreat 
used  in  the  shunt  ooOs  to  excite  the  magnet*  may 
be  10  per  cent,  of  that  generated  in  tiie  armature  in 
a  small  machine,  and  must  be  deducted  &Dm  the 
output  available  for  the  external  circuit.  (2)  Ye», 
practically  the  power  absorbed  is  proportional  t« 
the  watts  developed,  though  some  machines  pro* 
duoe  more  watts  with  a  ^ven  power  than  others, 
because  they  have  a  higher  ef&dency.  (3)  Tes 
again.  The  energy  absorbed  by  a  resistance  in- 
serted as  you  sugi^st  is  waste.  Since  C-R  =  watts, 
the  resistanoe  B  x  the  sq.  of  the  current  flowing 
through  it  will  give  the  watts  wasted.  (4)  With  a 
shunt  machine  you  would  need  to  put  ramer  more 
than  25  ohms  extra  resistance  to  reduce  the  current 
to  1  ampere,  since  by  doubling  the  resiatanoe  of 
outer  circuit  the  E.M.F.  of  the  machine  would  he 
caused  to  rise.  But  this  would  be  a  voiy  wasteful 
method.  Bedudng  the  speed  would  meet  the 
desired  result  in  an  economical  way ;  or  you  might 
insert  a  large  resistance  in  series  with  the  shunt  fidd 
ooils^  and  so  reduce  their  magnetism  and  the  power 
required  to  drive,  without  reaudng  the  speed.  The 
required  resistance  could  be  best  f ound Jot  experi- 
ment. W.  A.  WALToy. 

[67948.1  —  Wlnd-PrewBure  Gkiuge.  —  WiU 
**  i.  F."  kindly  send  a  rough  sketch  of  his  preesure 
gauge  P  It  is  a  subject  I  have  spent  a  lot  of  time 
and  money  in,  and  T  think  there  are  very  few  pat- 
terns but  what  I  understand.  At  present  I  do  not 
see  how  the  pressure  plate  is  connected  to  the  spring 
balance.  Upon  receipt  of  further  particulars  I  shall 
be  glad  to  help  if  I  possibly  can. 

FJLMEr.Soc. 

[67949.]— Uicroaoope  BefLaltion.— Mr.  Man- 
dane  does  not  quite  give  enough  details  for  us  to 
help  him.  If  he  will  inform  me  what  sort  of  in- 
strument he  possesses,  what  eyepiece,  and  also  what 
are  the  powers  he  employs,  I  will  tiry  and  help  him. 

F.  W.  Mabok. 

[67949.1— Mioroacope  DefLnition.— Ist.  The 
evepieoe  lenses  may  be  dirty.  2nd.  The  object- 
glasses  may  be  dirty,  cracked,  uncentred,  us- 
cemented,  or  radically  defective.  Is  it  achromatic  ? 
What  make  is  it  ?  I  have  considerable  experience 
in  photo-micrography  (which  is  what  I  suppose  you 
mean,  because  microphotographsare  not  taken  with 
the  microsoope  at  idl) ,  and  shall  be  happy  to  assist' 
you  if  you  can  give  me  an  idea  of  the  moke  o!  your 
instrument.  S.  Bottone. 

[67949.]— Microsoope  Definition.— It  is  im- 
possible to  tell  the  cause  of  (and  consequently  to 
give  a  remedy  for)  the  want  of  dear  dennitiaa  ia 
your  small  microscope  without  seeing  it,  and  if  you 
cannot  get  dear  definition  with  the  eye  it  will  lie  of 
no  use  for  micro*photographv.  In  the  first  {Aaoe, 
take  out  each  lens  separately  and  see  that  it  is 
thoroughly  dean  and  dear;  polish  with  ebamotf 
leather,  and  see  that  they  are  replaced  exactly  aa 
you  found  tiiem.  If  this  does  not  improve  iU 
then  the  fault  may  lie  in  your  inenierienoe  va 
manipulation,  or  in  the  microscope  itself.  If  pos- 
sible, eet  some  one  to  look  at  it  who  is  acquainted 
with  tne  instrument,  and  he  wUl  tell  you  at  onoe. 

Plymouth.  B.Sc. 

r67950,]  —  B«rtlion*8  Eqnatorial  Stand.  - 
'*Luna"  may  obtain  a  good  deal  of  the  informa- 
tion he  seeks  in  "  Hints  on  Befracting  and  Beflect- 
ing  Tdescopes,'*  l^  W.  H.  ThomtEwaite,  which 
contains  sketdies  of  stands,  alt-aximutii  and  equa- 
torial, induding  the  one  he  mentions.  It  is  pub- 
lished at  416,  Strand,  London,  W.G.,  price  Is. 

;o.  G.B. 

[67960.]— Berthon'B  Equatorial  SUnd.-lD 
answer  to  **  Luna,*'  I  may  s^  thata  friend  of  xmne 
here  has  a  very  fine  8Jin.  With  mirror  so  mounted, 
and  also  that  the  Rev.  Jevon  J.  M.  Perry,  of  Aln- 
wick, has  an  18in.  so.  The  hitter  once  bdonged  to 
the  late  Prof.  Key,  and  was,  I  understand,  got  up 
under  his  superintendence.  Both  gentiomen  are 
well  pleased  with  the  arrangements.  I  hare  seen 
both.  They  can  be  fitted  witn  dockwork— indeod, 
the  8 Jin.  is.  I  observe  "Luna"  hasono  of  Mr. 
Linscott's  mirrors.  I  would  advise  him  to  corre- 
spond with  this  gentleman  with  reroect  to  the 
mounting,  as  I  thimc  I  observed  an  advertiiiement 
some  time  ago  by  him,  and  "Luna"  would mo^ 
probably  find  it  mudi  cheaper  to  be  so  supplied 


^^wing  of  a   Dertbon   equatorial.    _ 
would  nke  to  see  it,  and  advertises  or  sendi  me  u» 
address,  I  will  forward  it  to  him. 
Berwick-upon-Tweed.  L.  T.  Tuooffd^ 

[67961.]— aignalling.-I  would  strongly  adrise 
your  correspondent,  "  Barmouth,"  p.  18,  to  csit- 
fuUy  OT^TiMtift  the  various  inventions  which  bsv» 
been  brought  forward  for  railway  lignalhog  before 
he  goea  to  the  trouble  and  expense  of  fnv'^f^ 
eomething  new.  Nothing  has  been  oonsdcred  oy 
numerous  inventors  more  easy  than  to  ooiutroct  a 
model,  in  which,  when  a  signal  is  at  dangeTi  a  i^^ 
is  raised  between  the  rails,  which  shatt  oomo  w,con« 
tact  with  a  lew  on  the  eogloe,  tharshgropemogA 
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wiiisUe,  ahattinff  off  fteam,  ringing  a  bell,  pladug  a 
minuitim  sign^  arm  to  d&nger,  exploding  a  tog 
aignal,  and  even  appWuig  a  contmaouB  brake.  I 
have  examined  modeu  and  apparatus  during  the 
put  few  montiis  which  claim  to  cany  out  all  these 
objects.  Of  oourse  they  may  all  work  ver^  well  in 
model  form,  or  experimentally ;  but  in  daily  prao- 
tioe  dust,  dirty  ioei  and  snow  would  render  sucn  ap- 
pUanoes  perfectly  unreliable.  It  therefore  follows 
that  if  a  man  has  to  be  employed  to  watch  the  self - 
actmg  fbg-Hignalling  apDlianoes  to  see  that  they 
work,  he  may  just  as  well  place  the  fog  signals  on 
tlM  roils  by  band. 

ClEMESIT  E.  STREITONy  C.E. 

[67954.] — ^Dynamo. — ^Your  machine  should  give 
4^  to  50  Tolts  and  6  amp.  at  1,800  revs,  per  minute. 
FiTe  20c.p.  lamps  are  tne  most  you  can  expect.  I 
would  adyise  lamps  of  a  lower  candle-power,  say, 
lt>.  and  requiring  only  1  amp.  each.  No.  14  gauge 
will  do  for  the  mains,  and  carry  the  current  with 
reiT  little  loos,  the  resistance  for  the  distance  being 
baj«lT  I  an  ohm.  An  engine  to  do  the  work  oom- 
fortably  should  not  be  less  than  IE[.F. 

w.  A.  Walton. 

((>79do.l— Book-Keeping.  —Perhaps  if '  *  Trader  * ' 
will  add  his  **  trading  expenses  "  and  **  bad  debts  '* 
to  his  net  profit,  he  will  arrive  at  what  he  wants ; 
bat  if  he  will  advertise  his  address,  probably  I  can 
help  him.  AocoujrrAjrr. 

|67955.] — ^Book-Keeplng. — ^I  am  not  acquainted 
with  Pitman^s  system  by  name ;  but,  if  "  Trader," 
provided  in  the  mean  time  he  has  not  discovered  his 
difference,  can  manage  to  let  me  see  a  statement  of 
his  accounts,  from  which,  if  explicit  enough,  I 
shall  be  able  to  help  him,  without  reference  to  any 
entiies ;  but  the  latter  may  be  necessary. 

W.  E.,  Chartered  Accountant. 

[679.57.]— VOM  Machine.— For  full  information 
on  influence  machines,  see  paper  by  Dr.  S.  P. 
Thompson — "  The  Influence  Machine  from  1788  to 
1886,'^  Joarnalot  the  Society  of  Telegraph  Engi- 
neers, Vol.  XYU.  No.  74,  pp.  569  et.  seq. 

W.  Psbbem-Matoock,  A.I.E.E. 

[«7957.]— Vo88  Uaohine.— Has  *'  W.  B.  C." 
thorou^&Iy  warmed  his  machine  before  using  it  ? — 
for  if  it  has  been  put  aside  for  some  time,  no  doubt 
it  hss  got  damp.  Thoroughly  overhaul  the  machine, 
warm  and  diy  it,  and  put  a  little  amalgam  on 
rubber,  and  then  try.  F.  W.  mIbon. 

[67957.]— VosB  Sachine.— There  was  a  full 
description  of  the  Yoss  machine  in  the  back  volumes 
of  Hie  EsR}.  Heok.  ;  but  as  mine  are  at  the  binder*  s 
I  cannot  quote  the  number.  Perhaps  our  kind  Editor 
can  olM^  you  by  quoting  the  volume.  In  aJl 
ptobabtlny  your  machine  is  dirty.  Clean  aU  the 
spaces  between  the  bosses  with  a  little  bit  of  flannel 
dipped  in  benzoline.  Drv  well  before  the  fire  (not 
too  near,  lest  you  crack  £ae  plates). 

S.  BorroNS. 

[t>79d8.] — Centres  of  Shafting.— No  rule  as  to 
di^aiice — generallv  a  matter  of  convenience.  But 
you  shoula  not  be  less  than  20ft.  between  centres. 

BristoL  T.  C. 

[67959.1— Knglne  Query.— If  this  is  to  be  con- 
densing, nave  l.p.  cylr.  26in.,  and  h.p.  cylr.  I5in. 
Cut  offat  I  in  h.p.  and  f  in  l.p.  It  is  called  9  ex- 
pansions under  the  circumstances  you  name.  Use 
a  double  belt  (on  wheel  15ft.)^30in.  wide.  Whvnot 
drive  with  Ifin.  hemp  or  cotton  rope  (7  ropes)  r 

Bristol.  T.  C. 

[67959.1— Bngine  Query.— Tou  could  not  do 
wuh  Bualler  cylinders  than  the  following: — ^h^. 
ll^in.,  cat-off  *o ;  mean  pressure  48lb. ;  Lp.  22^m. 
diam.,  cat-off  '6;  mean  pressure  14lb. ;  tenninal 
prasBore  61b.  above  back  pressure.  The  above  mean 
pressuiee  are  those  which  would  be  found  in  actual 
working,  not  theoretical  pressures,  which  are  use- 
Ibb  in  practice.  Bule  for  rate  of  expansion  =  ratio 
of  cyUndera  -f  cut-off,  or  3  -f-  }  a  9.  A  20iu. 
sinzie  belt  would  be  a  good  size  to  use.  The  diam. 
of  nywheel  is  rather  small ;  the  usual  size  i»  between 
3—4  timei  the  stroke.  Weight  would  be  4^  tons ; 
at  5|  would  be  better,  as  the  load  will  be  an  irre- 
gular one»  MoGnx. 


[6796O.]-~0tazti2ig'  Compoiind  Condensing 
Snglne. — 1,  Without  seeing  arrangement  it  would 
be  difficult  to  saj.  Thev  may  be  for  starting,  if 
opening  into  cylinder;  ir  not,  for  steam  to  jackets. 
2.  If  you  keep  ^e  injeotioa  open  while  air-pump  is 
not  working,  you  stand  a  great  cBauce  of  filling  ihe 
cylinden with  wat^r. and  olowing  cover  off.  The 
Mst  way  of  starting  is  to  blow  akU  air  out  throng] 


engine  and  throw  a  few  buckets  of  water  over  the 
condenser  so  as  to  cool  it ;  this  wiU  get  you  over  the 
difficulty. 
Longsight.  J.  Stoxes. 

[67962.]— Bluing  Solution  for  Steel.— The 
object  of  the  process  is  evidently  to  form  a  thin  film 
of  sulphide.  Sic. 

[67962^Bluing  Solution  for  Steel.— I  am 
afraid  *'  W.  T.  E."  will  not  get  much  of  a  result 
from  that  he  mentions.  I  tried  it  some  time  back, 
and  am  sorry  to  say  I  cannot  recommend  it. 

F.  W.  Mabon. 

[67965.]— Aquatic  Beetles.— Wide-mouthed 
bottles  of  a  fair  size  contiuning  a  little  meat  fas- 
tened to  the  bottom,  and  sunk  ui)right  in  the  ponds, 
may  suit  the  purpose,  especially  if  tne  inquirer  adds 
some  arrangement  of  string  and  a  lid,  whereby  they 
may  be  closed  before  being  drawn  up. 

TJttoxeter.  N.  S.  B. 

J 67965.]— Aquatic  Beetles.— If  "Bytiscus*' 
I  procure  a  hjedf -dozen  wine  hamper,  remove  the 
Ud  and  fasten  a  strong  cord  to  each  handle,  then 
place  a  brick  or  large  stone  inside,  and  get  a 
companion  to  pull  one  cord  while  he  pulls  the 
other,  by  drawing  this  arrangement  throuffh  the 
ponds  'he  will  be  able  to  catoi  dytiscus.  Should 
more  be  taken  than  wanted,  a  supply  of  males 
would  oblige. 
Great  Yarmouth.  J.  J.  Owles. 

[67966.]— Varnishing  Maps.— I  spoilt  my  first 
in  same  way,  but  now  use  the  size  (made  of  gela- 
tine or  clear  glue)  cold,,  so  as  to  keep  it  on  surface 
of  paper.    I  like  mastic  varnish  best.        Kufar. 


[97966.J— Vamishlug  ICaps.— Dissolve  some 
isinglass  m  water  hj  simmering  it  over  a  fire,  and 
stram  it  through  mie  muslin.  If  the  size  ^Ustens 
when  appHed  to  moderately  warm  paper,  it  is  too 
thick ;  if  it  sinks  in  it  is  too  thin  ;  it  should  merely 
dull  the  surface.  Give  vour  map  two  or  three  coats 
of  it  when  you  have  got  it  right,  and  then  varnish 
with  the  best  mastic.  J.  S.  Mandame. 

[67966.]— Varnishing  Uaps.— I  do  not  know 
anything  about  **  patent  size,*'  and  [possibly  the 
fault  may  lie  there.  One  coat  of  gelatme  (loz.  to 
10  of  boiling  water,  strain,  and  keep  hot  on  a  sand 
bath)  I  fina  to  work  very  well.  Paper  vamish  not 
bemg  so  deeply  coloured  as  ordinary  copal,  suits 
better  for  maps. 

Plymouth.  B.So. 

[67966.1— Vamishiug  Haps.— Try  sizeingwith 
very  wealc  glue  (soak  the  glue  all  night  before 
melting),  ax^  then  varnish  with  white  rosin  lib., 
gum  arable  2oz.,  Venice  turpentine  2oz.j  linseed-oil 
2oz.  First  melt  the  rosin  and  strain  it  very  hot, 
steepthe  gum  in  olive-oil  till  dissolved,  and  strain 
it.  Put  to  this  the  turpentine  and  rosin,  and 
mingle  them  over  a  slow  fire  till  dissolved.  TTse  it 
hot. 

Bournemouth.  M11.E8. 

[67967.]— Engine  and  Boiler.- If  your  boiler 
is  well  made  it  could  be  worked  with  601b.  on  safety- 
valve,  taking  care  to  keep  crown-plate  of  furnace 
well  coverea.  Tou  would  get  2n.JP,  by  running 
your  engine  at  350  revolutions.  MoGill. 

[67967.]— Engine  and  Boiler.- If  the  boiler  is 

froperly  constructed  you  could  canr  a  pressure  of 
50ib.  in  perfect  safety.    Afwuming  tnat  you  have  a 
pressure  of  lOOlb.,  enoine  making  200  revolutionB 
per  minute,  and  wiui  a  cut-off  at  f  stroke,  the 
engine  would  develop  2  horse-power. 
Longsight.  J.  Stokes. 

[67972.] — ^I>ynamo. — ^It  is  pretty  evident  that 
there  must  be  very  serious  leakage  of  current  some- 
where for  you  to  be  able  to  get  a  spark  from  the 
F.M.  wires,  even  when  the  commutator  is  not  ia 
contact  with  brushes.  This  is  further  proved  by 
the  fact  that  it  wUl  not  work  as  a  motor.    If  jou 
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S.  BonoKS. 

[67973.] — ^Small  Dynamo. — 1.  The  armature 
or  field-magnets  leak.  2.  The  wire  ia  too  fine  to 
give  a  large  current.  3.  The  resistance  of  the  beU 
IS  too  smaJiX  to  allow  the  field-magnets  to  excite 
themselves  to  the  full.  Insort  a  yard  or  so  of 
No.  30  iron  wire  between  the  dynamo  and  the  bell, 
and  try  again.  S.  Bottome. 

[67975.]— Bottled  Fruits.— Consult  a  cookery 
book,  e.g.,  Mrs.  Beeton's  *' All  About  Cookery." 

Sx. 


^^^r^^^'T^l°7^'^^f'^^'''^\'^  [67978.]-Pucus.-This  is  one  of  the  "brown 
valve.,  and  admit  a  httle  mjection  ^"^^J^^to  ge^c^ei-weedi "    or  Melanophyoe«  -  the   chlorophyU 


vacunm.  HoGill. 

[67960.]— Starting  Oompoxind  Condensing 
Bngine.— 1st.  The  valve  mentioned  on  the  Lp. 
cylinder  is  no  doubt  an  auxiliary  valve.  This  valve 
is  placed  on  nearly  all  compound  engines  so  as  to 
reader  thcsm  handy  at  starting  at  any  position  of 
fbe  cranks,  live  steam  being  emitted  eiuer  on  the 
top  or  bottom  of  the  Lp.  piston.  2nd.  The  injection 
Tuves  should  be  opened  before  starting.  3rd.  If 
Utt  condCTiSCT  wiU  not  take  the  injection,  stop  the 


oorpuscules  being  brown.  ~  The  branches  of  tiie 
ti^allus  of  FucacesB  often  contain  air*cavities  for 
floatagef  (hence  the  term  "  bladder- wrack""),  and  the 
cell  walls  are  very  gelatinous.  The  reproductive  cells 
occur  at  the  ends  of  certain  **  fertile  "  branches  of 
the  thallus,  and  line  depressions  or  pits  (ooncep- 
tacles).  The  femsde  cells  (oospheres)  are  developed 
from  mother  cells  called  oooonia,  each  oogomum 
producing  four  or  eisht  oospheres.  In  other  con- 
oeptacles  the  male  cells  (antnerozoids,  each  a  body 


or  '*  brown  spot "  with  two  long  hairs)  arise  from 
anthuidia,  each  antheridium  producing  many 
antherozoids.  The  fertilised  egg  (oospore)  at  once 
develops  into  a  new  fucus.  m  FucacesB  the  epi- 
dennis  adds  to  the  growth  of  the  plants,  unlika 
its  behaviour  in  lugher  nlants,  where  it  remains  a 
simple  layer.  **  HT.  W."  will  see  that  I  have  8up« 
posed  him  somewhat  familiar  with  technical  terms 
and  general  reproductive  phenomena  of  j^anta. 
UUoxeter.  K.  S.  B. 

[67979. ]  —  Elementary  Biology.  — Morgan's 
"  Biology,'*  published  by  Biviiigtons,  is  just  the 
book  I  unoy  ^*  H.  W."  is  in  need  of.  It  is  written 
for  the  Inter.BlSc.  (London)  Exam.,  which,  I 
fancy,  "H.  W."  has  in  view.  I  used  it  for  this 
exam.  Huxley*s  *'P.  Biology,**  new  and  revised 
edition  (lOs.  6d.),  will  enable  one  to  get  anractical 
knowledge  of  the  development  of  "Baim."  McN'ab*8 
''Classification  of  Plants**  (Is.  6d.)  has  a  short 
account  and  drawings  of  the  several  parts  of  the 
plant  **  fucus.**  Si7TiON-ON-Hui.Xb 

[67979.]— Elementary  Biology. — Foster  and 
Balfour*s  ** Elements  of  Embryology"  will  be 
*'  H.  W.*s  '*  best  aid  to  a  knowledge  of  the  history 
of  the  chick  and  rabbit.  He  should  add  as  much 
practical  work  to  his  reading  as  possible,  and,  of 
course,  should  have  dissected  the  adult  forms  before 
he  b^ms.  When  he  has  gone  through  the  above 
carefully,  he  vrill  be  able  to  understand  Balfour's 
"  Comparative  Embryology,'*  Vol.  II.,  orHaddon's 
smaller  "Introduction  to  Embryology,**  for  the 
differences  presented  by  amphibian  development; 
but  if  he  has  done  no  embryology  before,  he  must 
stick  to  the  chick  till  he  masters  it. 

TJttoxeter.  N.  S.  B. 

[67980.1— Beoovering  Sulphate  of  Copper.— 
Precipitate  the  copper  by  means  of  solution  of  sodio 
hydrate  (caustic  soda) ;  collect  this,  strongly  heat, 
boil  in  s1ax>ng  sulphuric  acid,  evB^)orate  down  low, 
then  stand  and  let  crystalliae ;  dissolve  again,  and 
recrystallise.  F.  W.  Mason. 

[67980*]— Beoovering  Sulphate  of  Copper.— 
Filter  off  through  slag- wool  or  asbestos ;  evaporate 
ineuthen  vessels  untQ  it  crystallises  on  cooling. 
Collect  the  crystals.  If  not  pure  enough,  redissolve 
in  dean  hot  water  and  recrystaUise.  Or  precipitate 
all  tiie  copper  by  adding  scrap-iron  or  zinc  to  the 
filtered  solution  as  long  as  any  brown  copper 
powder  is  precipitated.  Collect  this,  wash  it  on  a 
filter,  redissolve  it  in  dilute  sulphuric  ad^  and 
crystallise.    This  will  give  a  very  pure  sulphate. 

S.  Boracnni. 

[67981.]— Aooumulators.— To  light  an  8-velt 
5c.p.  lamp  for  four  hours  you  will  need  four  cells, 
exposing  9in.  by  9in.  of  positive  surface.  Tou  will 
have  to  run  your  dynamo  for  six  hours. 

S.  BoTronE. 

[67984.;]^  —  Eorming  Aooumulators.  —  The 
plates  rapidly  improve  by  continuous  usage. 

No  Sia. 

[67984.]— Forming  Aooumulators. — ^At  best, 
your  accumulators  will  not  give  much  more  than 
two  ampere  hours.  To  form,  send  the  current  in 
one  direction  till  the  acid  berans  to  boil  briskly. 
Now  let  the  cells  discharge.  Now  reverse  the  con- 
nection of  the  battery,  and  charge  the  oontraiy 
way.  Again  disdharge,  reverse,  and  repeat  these 
operations  till  your  plates  retain  as  you  desire. 
Ijien  afterwards  always  charge  in  one  direction, 
and  do  not  entirely  discharge.  S.  Bottohb. 

[67985.]— Engine.— This  will  run  at  290  revs., 
according  to  eaze  of  ports.  If  steam  is  carried  f  of 
sixoke  you  may  get  ^H.P.  Vertical  boiler,  say, 
16in.  oy  9in.,  with  firebox.  Bum  fine  coke  and 
coal  or  gas,  as  will  suit  you. 

Bristol.  T.'O. 

[67986.1— Practical  Eleotrio  BeU-Pitting.— 
Try  nitrate  of  silver,  30  grains ;  common  salt,  30 
gruns;  cream  of  tartar,  3^  drachms.  Mix,  and 
moisten  with  water  for  use ;  or  you  can  immene  it 
in  a  solution  of  cyanide  of  potassium,  which  wHl 
saver  it.  F.  W.  3£Aa(ur. 

[67986.]— Practical  Electric  BeU-Pitting.^ 
I  nave  found  the  following  a  good  silvering  paste 
for  brass-work.  Pour  loz.  strong  nitric  add  into  a 
gallipot ;  set  this  on  the  hob  near  the  fire.  When 
uie  add  bofis  throw  in  about  Idwt.  of  silver  wire; 
when  this  is  dissolved  add  a  good  tablenKxmful  of 
common  salt ;  then  make  tiie  whole  into  a  paste 
with  powdued  whiting.  As  soon  as  the  adaon 
eeases  yon  can  use  the  paste.  But  you  must  be  very 
eareful  not  to  inhale  the  fumes  given  off  whenyou 
add  the  silver,  as  they  are  very  poisonous.  Bfave 
your  work  quite  clean  and  free  from  grease,  rub  a 
drop  of  dilute  sulphuric  acid  over  it,  and  then  rub 
some  of  the  paste  on  with  a  bit  of  rag  tied  round 
the  end  of  a  stick.  A  coating  of  silver  quickly 
forms,  which  can  be  polished  with  an  old  waah* 
leather.  ' 

Forest  Hill.  J.  Minuto,  Elactridan. 

[67990.]— Counting  Speed  of  Qulok-Speed 
Engines. — TTse  an  ordinary  counter ;  but  if  speed 
is  very  high,  gear  down  the  counter  with  a  pair  of 
wheels  5  to  1. 

BristoL  T.  C. 
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■hoitly.)— J-  8.  B.  (Do  yon  think  it  reaaonablfl 
to  akk  raoh  a  qoMtioa  t  If  anyone  has  oonstrncted  a 
phdoognDli  of  the  latest  pattern  he  would  soaroelT  take 
uie  troable  to  make  oat  scale  drawings,  which  can  be 
eaaQy  worked  out  by  anyone  competent  to  make  each 
an  appamtns,  fhnn  the  photoffiaphs  and  eograyinga 
afaea^  publidied.  The  pTobaoie  cost  would  be  about 
£tO.)— A  FaisxD.  (Bee  tiie  indices  of  back  Tolumes. 
and  the  last  number.)— 6.  E.  8.  (Tlie  method  of 
axrangjnff  photo-microsoopic  apparatus  luis  been 
l^uentfy  aeseribed;  but  not  **Foto-microsoopio 
apparatus."  Is  that  some  new  patent!}— A  TtrairBB. 
(Hiey  axe  tempered  in  the  usual  way.  wmoh  has  been 
oeaonbed  thousands  of  times.  See  Hints  No.  4  above.}— 
Allot.  (It  is  not  at  all  wondesful  that  tout  question 
has  not  been  answered— for  it  is  simidy  ineonqn^en- 
aible  as  it  stands.  What  has  leather  to  do  in  "resisting 
presBuxe  of  water  "  in  an  ordinary  tap  t  It  is  eimply  a 
washer.}— IbrQuiasB.  (If  yon  cannot  take  the  gauge  to 
pieces  and  wtamfne  it,  better  call  in  come  competent 
man.  We  hare  no  space  for  guesses  as  to  the  construc- 
tion of  the  gauge.  "From  what  yonsay  of  the  boiler  and 
tlie  tubes,  we  would  ima^e  that  someone  is  running  a 
rUk  of  finding  a  verdict  of  manslaughter  brought 
against  him  by  a  coroner'n  juryj— B.  J.  Wilsox.  (Con- 
sult the  forthcoming  index,  wa^'s  "  Electro-Metal- 
luigy,"  Oosby  Lockwood  and  Bon,  is  a  sood  work.)— 
WHOLKjnsAL.  (It  is  not  Hkd^  that  the  aerated  process 
of  breadxnaldng  could  be  earned  out  in  a  private  house, 
as  powerful  machinery  is  required.  Compressed  oxy- 
gen would  not  do  as  well.)— C.  (You  vml  find  them 
scattered  about  in  the  various  textbooks  and  serials,  and 
important  ones  have,  as  a  rule,  been  illustrated  by  their 
designen.)— Norfolk.  (There  is  a  capital  work  on 
On^hJcs  pnblUhed  by  Longman  and  Co.,  and  "The 
EUmenta  of  Graphical  Arithmetic  and  Graphical 
Statics,"  by  Gray  and  Lawaon,  W.  CoIUns,  Sons,  and 
Co.,  Xondon  and  Glasgow.  Several  other  publishers 
have  textbooks,  and  possibly  the  syllabus  indicates 
works  that  may  be  sbicuedj— Gko.  Caxhoh.  (No  doubt 
ii  you  went  to  one  of  the  Heywoods'  shops  in  Jianches- 
diester,  they  could  show  you  such  works  as  would  suit.) 
Balioox.  (See  indices,  especially  that  to  be  pubUshed 
next  week.)— FoBBMA n.  (Scarcely  of  sufficient  interest- 
So  few  people  want  to  malte  a  Glover's  tower.  Consult 
works  on  manufacturiziff  chemistzy,  the  alkali  trade, 
Ac.)- K.  (took  up  the  bade  volumes,  or,  failing  them. 
the  textboolu.)— Fhotus.  (There  is  a  good  deal  about 
testing  lubricating  oils  in  back  volumes,  and  vou  mi^ht 
also  consult  Allen's  "Commercial  Organic  Analyns." 
8.  Yes,  a  Masonic  onblem,  explained  in  the  books  of 
tlie  craft.  8.  Answered  many  times.  Bee  indices.) — 
F.  G.  (flee  the  artSdea  on  steotric  Bdl  Fitting,  and 
many  repliea  in  reoent  numbers. I—Heliobtat.  (Both 
questions  are  answered  in  any  aementary  textbook  of 
astronomv.)  — B.  H.  (The  simplest  mcuiod  of  de- 
magnetasnw  a  watdh  consists  in  allowing  it  to 
spin  round  in  various  positions  within  the  influence 
Off  the  field  magnets  of  a  dynamo.  A  simple 
method  ia  described  on  p.  171,  No.  U62.)— 
SuBSCBiBBB.  (It  is  uot  much  use  bringing  it  to  the 
front  unless  it  is  very  good  and  rery  cheap,  and  applic- 
able to  aU  kinds  of  rauwajr  waggons.  £ven  then  you 
will  want  considerable  innnenoe.  There  are  plenty  of 
devices  of  the  kind.)— G.  H.  (The  bones  arediraolved 
by  means  of  sulphuric  aoid  and  then  mixed  with  some 
waste  dust  or  omder  ash.  Bee  indices  for  several  replies 
on  the  subject.)— IsPABAir.  (Anoint  the  parts  well 
with  a  mixture  of  sweet  oil  and  flowers  of  sul- 
phur, or  vaselineb)— F.  J.  (Bee  indices.)— A  Bbadeb. 
{It  has  been  stated  many  times  that  a  chromic 
add  battery  is  the  best  to  use  fbr  incandescent 
lamps. )— Ex.  (At  the  Sanitary  butitute,  74,  Margaret- 
street,  w.  Inquire  of  the  secretaiy.)— Cou  Boss.  (It 
ia  impoarible  to  reproduce  your  diagram,  ao  we  shall 
have  to  leave  that  part  of  your  letter  out) 


Ken  and  Women  who  wear  Harness*  world-famed 

ScctMpaUiie  Battery  Belt  find  thjtt  it  inTtgormte*  the  debilitated  con- 
■titiitloii,  vtimolatf*  the  eryraaic  ■ction.  promote*  the  ciretalatfam, 
•eeiite  difestioB,  and  praaptly  rvaewa  that  vital  energy,  the  Iom  of 
which  is  the  ftnit  lynptooi  of  decaj.  Ita  healing  propeitaea  are 
malti(krio«a ;  ilt  atinmlatce  the  Ainctiont  of  Tariout  organi,  increaiee 
their  accreCiaa,  gi-m  tone  to  mnaetea  and  aarve^  reiaaM  morbid  eon- 
tnwtiotte,  ia^rov«a  nntrition,  rtnewa  eshaaated  ncrre  fSorre,  and  thus 

Eramotee  the  health  and  Ticovr  of  the  entire  frame.    All  in  tearch  of 
ealth  ebould  wear  thie,  the  only  bona  tde  reliable  Electric  Belt. 


( 
tiiciana),  08,  Oxibrd-itrcet,  London,  W.  (comer  of  Rathboae-placc). 


AcxJOBiovo  to  an  American  ve^^,  gmphite  bear- 
ings are  m^dly  extending  in  tneir  nae.  It  ocmcladea 
by  saying  that  '*enou^  is  now  known  to  show 
that  dry  lubrioatian  by  means  of  the  ^phito  box 
has  beoi  Tery  snccessnil,  amply  in  takmg  the  place 
of  the  oiled  box.*' 

Iron  Cement. — ^A  cement  which  Mr.  W. 
Watkinsi  of  Chicago,  has  tlionght  it  worth  while  to 
patent  in  this  cotmtjy  is  made  by  stirring  into  one 
part  of  sweet  oil  and  one  part  of  molasses,  one  part 
each  of  barytea,  Yenetian  red,  litharge,  and  red 
lead,  and  one  and  a  ball  part  each  of  plumbago. 
Palis  white,  and  yellow  ochre.  It  takes  sev^ai 
hours  to  prepare,  mitwill  remain  plastic  for  years. 

Thx  GoTemment  of  Western  Australia  has 
come  to  tends  with  the  promoters  of  a  gigantic 
railway  project.  A  line  is  to  be  constructed  from 
Euda  to  Perth,  a  distance  of  800  miles,  which, 
when  completed,  wiU  bring  into  railway  com- 
munion P«arth,  Adelaide,  Mdboume,  Sydnev,  and 
Brisbane.  It  is  expected  that  the  work  wiU 
occupy  ten  years.  The  contractors  have  agreed  to 
oonsmict  the  railway  on  the  understanding  that  for 
erery  mile  completed  they  shall  receive  from  the 
Oovemment^the  gift  of  20,000  acree  of  land.  Should 
Ihey  keeptiieir  promisee  the  contractors  will  become 
the  owners  of  an  estate  of  16,000,000  acres,  equal  in 
size  to  one-fourth  the  territory  of  Victoria. 


CHESS. 

a»> 

All  oammunioationa  for  this  department  must  be 
addressed  "  Chksb  Bdztob,  EyoLisu  ICkchanic,  889, 
Strand." 


PROBLEM  MCXXXTX.— By  H.  F.  L.  SITbtbb. 

Blade 
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WhU^  [6  +  6 

White  to  play  and  mate  in  five  moves. 

BoLxrriox  to  1,187. 
WhiU,  Blaek. 

1.  Kt-Kt8.  1.  K-Br(ii). 

2.  QrB.  2  (ch).  2.  K-K  8  or  a 

3.  Kt-B  5  (ch)  or  Q-Kt  sq  (ch),  ftc. 

(a)  1.  Any  other. 

2.  Kt-K4.  8.  Any. 

8.  Q-Kt  8  (ch),  &e. 

NOTICES  TO  COERB8PONDBNT8. 
CoaBEnr  solutions  to  1,187  by  J.  Bryden^  H.  Planck 


L.  Bolus,  E.  Sanden,  and  Janus;  to  1,186  by  H.  Flanck 
(very  pretty),  link  and  Janus. 

Names  entered  for  Tourney :— J".  B.  J.  Smith  (C),  Men- 
delssohn (C),  F.  C.  Cook  (A),  Pr.  Fernando  (B),  J.  Mao- 
beth(B),H.O.  Walsh  (C),  J.  Bijdcn^A),  R.  T.Hood 


C),  W.  Oleave  (A),  E.  Banders  (A),  Janus  (A),  T.  L. 
Robins  (A). 

Wa  have  now  nine  oompetitors  entered  for  A,  three  for 
B,  and  ten  for  C.  As  in  mth  case  the  numbera  are  bdow 
twdve,  the  xninimnm  fixed,  we  must  delay  the  commence- 
ment of  the  Tourney  for  a  fortnight,  by  which  time  we 
trust  the  total  in  A  and<;  will  be  reached.  B  mu^  be 
sbandoned. 

A.  Waxsi-SR.— We  do  not  know  of  any  pending  Pro- 
blem Tourneys. 

F.  C.  Cook.— We  think  with  yon  that  many  problems  in 
the  ExouBH  MscRAKtc  are  of  a  high  order,  and  this  is 
due  not  only  to  the  support  so  kindly  given  by  vroU- 
known  composers,  but  also  to  the  admirable  prodnetaons 
sent  by  amateurs.  Thank  you  for  your  letter  and  pro- 
blem, which  we  shall  have  much  pleasure  in  inawiing 
shortly. 

J.  P.  TATLoa.— Thanks  for  problems.  The  twoer  wants 
slightly  altering.    The  other  is  too  tall  for  us. 

F.  Fbbx  Axno.— You  have  overlooked  in  your  attempt  at 

1 187  that  if  1.  9:^-1-^,  2.  -J^J?,*— ,,  that  W.  K 
i,iw  uwc  u  X.  p_^  ^^  ^,      p  tskeaP  (e.p.)' 

is  in  cheek. 

MxyDBLBSony. — ^It  ia  a  foui**mover  and  quite  correct. 

W.  OLiAVB.~-Thank8  for  problems  ;  always  acceptable. 

J.  BaTDBH.— We  are  much  obliged  for  oommunioation, 
the  details  will  prove  of  value. 

RxcxrvKD  with  thanks :  the  Boy's  Otan  Pnper^  the  March 
number  of  Art  and  LUenUure  (quite  up  to  the  mark  of 
the  previous  number,  and  oonUuning,  besides  a  Chess 
Column,  some  admirable  engravings,  one,  a  copy  of  a 
photo  of  Lord  Tennyson) ;  Waitem  Port/olio  (a  Plymouth 
magazine  just  started,  with  a  page  devoted  to  Chess,  the 
problem  being  by  our  former  contributor,  Mr.  T.  H.  Bill- 
mgton) ;  and  An  amd  Pencil,  which  is  quite  up  to  its  usual 
high  ^uidard  in  all  respects,  and  a  marvel  ox  cheapness. 

HsBR  Baubb,  of  Vienna,  announoes  a  Chess  Lexicon  in 
which  there  are  2,000  variations  of  the  opening  carried  to 
the  fifteenth  move.  Price  two  florins.  Address,  16, 
Wassergraase,  Yioma. 

We  xegiettohear  of  the  death,  on  the  27th  January, 
of  Ml.  FTPerrin,  of  Brooklyn,  in  the  seventy-fourth  year 
of  his  age.  He  was  the  chess  editor  of  the  ATeto  York  Albion, 
and  competed  in  the  first  American  Chess  Congress  in 
New  York  in  1867. 

Thb  prises  in  the  Tournament  of  the  Canadian  Chess 
Association  were  won  by  Messrs.  R.  P.  Flemixig,  J.  E. 
Naireway,  J.  P.  Cooke,  A.  T.  Davison,  and  G.  Barfy  in 
the  order  named. 

Caftaix  MACKBxztB  wou  his  match  with  Judge  Qol- 
mayo,  in  Havana,  by  seven  games  to  four  and  one  draw. 

Mbssbs.  Bbll  aho  Co.  are  issuing  a  reprint  of  the 
"  Chess  Congreas  of  1862,*'  the  original  edition  being  out 
of  print. 

Tub  sixth  American  Chess  Congress  is  now  definitely 
announced  to  oommenoe  at  1  p.m.  on  the  85th  inst. 
Steinitz  says  that,  owing  to  the  change  in  the  rules,  re- 
quiring six  instead  of  four  games  a  week,  he  will  be  un- 
able to  compete.    This  is  much  to  be  regretted. 

Wb  learn  that  the  match  between  Stcinitx  and  Tchi- 
gorin  has  been  won  by  the  former,  though,  at  the  time  of 
writing,  we  have  not  learnt  by  how  many  games. 


CEABGES   FOB   ADVERTISING. 


Thirty  Word* 

Every  Additional  Eight  Wordi 


;  ft 
0  i 


Front  P«M  Adv*rti>«nent«  Pit*  ShiUioffi  for  the  ftM  io  ^r<. 
•IterwmrdtM.  per  lin*.  Pu«t{nph  AJvrrtlKnHtitf  One  Shilbnet*' 
line.  No  Front  Poire  or  Piiraitriiph  Advrrtiarment  iaarrtrd  for  If^ 
than  Five  ShilUnKi.  Redu«:«d  t«m»  for  wries  of  mot*  ttuit  lu 
iniertiona  nujr  b«  nicertained  on  •pplieatton  Ut  the  Pnhlwher. 

ADVERTISEMENTS  in  EXCHAKOE  COU'MX-for 

•■  A. 

Twenty- four  Words  ..        , o  3 

For  erery  tnececdinj^  Eight  Word*  o    ) 


ADTERTISElfENTS  in  the  SlXPEyXY  SALE  COLl-VX. 

0  c 


Sixteen  Word*         

For  erery  •ncceeding  Eight  Word* 


'.*  Tt  mvit  be  borne  in  mind  that  no  DUpUred  AdTPrtivmrn'i  -n 
•ppMT  in  the  "  Sixpenny  Sale  C:oIumn."  All  XdvwrtiM-m*nt«  icut  h^ 
prepaid;  no  redncUim  ia  made  on  repealed  InaeTtiooKaarf  it -.»» 
where  the  amount  tent  exceed*  One  ShilUnc,  the  Publuhrr  «i  u^ 
mteftil  if  a  P.O.O.  eonld  be  amX^  itnd  not  ittamp*.  Stuo|»,  V  «ftt 
(preferably  halfpenny  atamp*;,  mar  be  «ent  where  it  it  i&rTiD«<iLj'Dtvi 
obUin  P.O.O."*. 

The  addm*  i*  inclttdcd  a*  part  of  the  Adrerticrairet,  aad  rhirtr^ 
for. 

Adi^trtiaementa  mutt  rench  the  OIBrc  by  I  pjn.  en  Vltiar^fv 
insure  inaertion  in  the  following  Friday'*  nomlter. 


TESH8   OF   SITBSCBIPTIOH. 

PAYABLE    IN    ADVANCE. 

fia.  8d.  for  Six  Month*  and  11a.  for  Twelve  Month*,  po«t  tttt  t'^  is, 
part  of  the  United  Kinncdom.  For  the  United  Statea,  13l,  or  V]>| 
Ue.  cold ;  to  France  or  Belginm,  13*.,  or  l«f.  40c. ;  tn  lodii  ik 
Brlndiat),  15*.  ad. ;  to  New  Zealand^  the  Cape,  the  Wnt  Indir%  QaxU. 
Nora  Scotia,  Natal,  or  any  of  the  Auatralian  Coloaiea,  13«. 

The  remittance  *hoa1d  be  made  by  Poat  OfBee  Order.  Back  auicln 
cannot  be  aent  out  of  the  United  Kingdom  by  the  ordiaary  nirir,;>«;tf 
pott,  but  mnat  be  remitted  for  at  the  rate  of  4d.  each  tu  win  n'jt 
postage. 

Me**r*.  JavM  W.  Qirnvir  and  Co.,  of  VU,  Chettont  itrret  rr.i:i- 
d^hin,  art  autheriaed  to  receira  aubaeripticmi  tot  the  Vni\t4  <-<4i«i 
for  thcENGLlSH  MECHANIC,  at  the  rate  of  3  dok.  :&.  gv >k  ' 
Thirteen  Shilling*  per  annum,  poat  free.  The  coptf>«  «ill  V  fm-tvi-^ 
direct  by  mail  from  the  pubUaKms  ofltre  in  Loadoa.  .^)1  nba-"- 
tion*  wfll  commence  with  the  number  flrat  tasurd  afti-r  tlir  m^'p-  ■' 
the  subacription.  If  back  numbers  are  rrquirM  in  romplm  r'lvnvs 
thcT  must  be  paid  for  at  the  rate  of  id.  each  copy,  to  raver  ntt 
poatage. 

Vol*.  IV..  vn.,  XXVI.,  XXX.,  xxxn.,xxxiv-xxxvi.  'sxxix. 

XL.,  XLl..   XLII.,  XLIIU   XLIV..  XLV.,  XLVI.,  ta<l  IL;:. 
bound  In  doth,  7a.  each.    Poat  frae,  7  a.  9d. 

All  the  other  bound  volume*  are  out  of  print.     Sahsrnbrn  <r-.i 
do  well  to  order  rolumea  as  aoon  aa  possible  after  the  --ot.  -'c  -^ 
each  half-yearly  Tolume  in  Frbniary  asil  Augnat,  stinln':-. 
number  are  bound  up,  and  theae  auon  run  out  of  print.    Mof 
back  number*  can  be  had  singly,   price  3d.  each,  thnrasA  ao*  •"> 
•eller  or  newsagent,  or  8id.  each,   poat  free  fhnn  tlwoBic  fi-f 
index  numbers,  wtuch  are  3d.  each,  or  poat  fhse,  3)4.) 

Indexea  for  Vol*.  VI.  and  VII.,  2d.  each.  Poat  tnt  2\A  "  & 
Indexes  to  Vol.  XL.,  and  to  subwquent  vols.,  3d.  each,  or  (<>:.•, 
3|d.    Caaea  for  binding,  la.  6d.  each. 


NOTICE   TO   STTBSCBIBEBS. 

Sttbacribera  receiring   their    ropie*     dirert  f^om   tbr  c>ft  *  t- 
requented  to  obarr\-c  that  tlw  l&ftt  number  of  the  U'rm  fcr  «l  ■     i 
subacription  is  paid  will  l>e  forwarded   to  thr-m  in  a  Pi<»  *'••;    • 
a*  an  intimation  that  a  frffth  remittance  ia  necrsasry  if  it .,  li'tirt.  " 
continue  the  aubacription. 


Eolloway's  Pills  act   directly   on   the'  ^«i. 

remorine  oil  obstructions  from  the  stomach,  f*noT«tin#  iY^'----i* 
of  life,  and  purifying  the  blood,  totally  eradieatmr  b"r  rnm».'S 
indigpation,  loss  of  appetite,  pain  in  the  side,  fte.  It  i»  si*  •  '»">■*» 
ca  which  the  aathmatic  may  plare  depaadeace  and  obtain  mt«tati<>9 
to  health. 


0U£  EXOHAHOB   COLUlOr. 

The  ehartft  for  Etchangt  Noiice$  it  3d.  forthfrt} 
24  wor'dif  and  3d,  for  tvery  succeeding  8  trordu 

Good  value  offered  for  all  kinds  of  Initmiaesti 

hadCoHeetlonaofApparatnaof  Srientifte  nature.— CAPL»rxi,8o«« 
Exchange,  Cbenlea-atreet,  Tottenham  Court-road. 

Piano.— What  offers  for  handaome  roenrood  enal 

out  of  repair.    Would  ault  amateur  to  leam  tnmag  and  trj^iraa.  e- 
C,  Finabury  Hon**,  Wood-green. 

Aatronomicftl  Tele»cope8.-6everal  to  be  exdungti 

—J,  Baearrr,  tf,  Leawin-niad,  Stoke  Newington. 

Dr.  Nichora    Pountain    Bath    and  Ealii^ 

DovcK,  moat  valuable  hydropathic  apphances,  qmtr  af». » *  s^ 
coat 63a.    Offer*,  Lathe,  Drilling  Maohme  Books  ftc.-IWla- 

Cironlar  Saw  Spindle,  2|  a^te*.  *!^  ^.^ 

saw,  aeU  at  SDa.    What  offara  in  exchaaga  ?— Waaaraa,  Bnip  •i-'^ 
BolUm. 

Bleotrioal  Appliancea.— A  lot  to  be  flwp«^  * 

cheS    wSt^fa  iSSSy,  OonD4nn,  High-atree*.  D^'^"* 

Portable  Pan  Por^,  hood  and  iron  fhwafr. 

powerSlScrew  P*J|!riot  of  m"  ic  Lantern  Slidw,  tn^^l^!  '*' 
iCirroacopic  Mountings,  aecond-hand  Safety  Bicycle.  ^^ 

Bmall  Lathe  wanted.    Woold  «chaii«  for  ft^JJ' 

inatrurUen*  on  the  CLAnioaaT,  by  a  Profa»of.-.iMiv«*. 
19,  Moaabmry-re«l,  Clapham  Junction. 

American  Organ,  ,l»*nd«ome    S^iif^ 

numeroua  etopa,  knee-awell,  voxhumanaja*  new, »"»"''" 
Piano.— MacHAaic,  47,  Femhead-  road,  Wettbourae  F.n 

Wanted,  Screw  PUtes,  l^pa,  Stooto,  ^^J^,!!TS 

£  referred),  all  aire*,  in  exchange  Tbr  New  ln.t^  A«'» 
lagic  Lantam.— Mbchaj«xc,I7.  Femhead -toad.  "• 

Wanted,  Pumitare,  Carpet,   Oro«^]?^!«;:'!- 

Provisions.    Exchange  BirvcLX  or  TnicTCii,  from  *  •   ^ 
HaioHTon,  Vinco  Works,  Elton,  Pelarboro. 

Orntn  Pipes,  open  diapason  and  Aajp-.^f  r       ' 

44  Ji5Soffiri-M^JoMo«N,  sfMarket-pla^e,  W-..n- ..-       ^ 

Ornn  Pedals,  set  of  birch,  in  good  onlof .  < '  t^  - 


Organ  Pedals. 

17  keys.    Offer*  in  exchange 


*•. 


Horisontal  Bnarine,  about  ^}^Z:'r .  ^ '  • 

well  made,  with  pump,  Ac.     Want  Locomotite  or  rif 
Stirling.  ,.^jf 

Good  Bdf-faading  Bench  DnH^^^i,  iJw-'*^ 

34m.     Laws     Mowaa      A     genuine   ofa.-*"'^ 
Brighton  House,  RedhilL 
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AND  WOBLD  OF  8CIENCGB  AND  AET. 
FRIDAY,  MARCH  15,  1889. 


EXTEACT8  FBOM  BEEGEBOV.-XXI. 

Tlie  Boae  Ensrine. 

THE  art  of  cuttmg  wayed  lines  in  the 
lathe  only  dates  back  about  150  years. 
[This  was  written  in  1816.— 0.  J.  L.]    The 
invention  appeared  so  ingenious  that  all  the 
tni]^ets  of  tnat  time,  and  especially  snuff- 
boxoe,  were    engine-turned.    This  kind  of 
work  had  become  somewhat  out  of  fashion 
▼hen  the  first  edition  of  this  work  was  pub- 
lished;    but    for    some    time   past   it   has 
recovered    favour,      and     deserves    to    be 
described  with  some  detail.    Nothing  is,  in 
&ct,  more   curious    than    to    see  a  heavy 
and  complex  machine  yield  to  movements 
which  the  rubber  imparts  to  it,  which  rubber 
acts  against  rosettes,  the  form,  the  combina- 
tions, and,  therefore,  the  effects  of  which  mav 
be  iniBjiitely  yaried.    There  is  reason  to  thinfc 
that  the  Bose  engine  originated  the  square- 
catting  machine  and  the  portrait  lathe — ^two 
other  inyentions  equally  m^nious  and  cap- 
tivating.    In  the  Kose  engine  it  is  the  head- 
Etock  01  the  lathe  upon  which  the  work  is 
mounted  which  has  motion ;  but  it  has  since 
be^n  proposed  to  make  use  of  an  ordinary 
Uthe  oy  imparting  the  movement  to  the  rest, 
&nd  as  the  latter  machine  is  less  complicated 
than  the  other,  and  needs  less  room  and  less 
expense,  we  propose  to  divide  the  description 
uf  the  art  of  Bose-en^d  turning  into  two 
porta — ^tho  one  in  which  the  rest  is  set  in 
motion,  and  the  other  in  which  motion  is 
impurted  to  the  lathe. 

JJethod  of  JS^tgraving  on  an  Ordinary  Lathe 
hi/  m  fans  of  a  Movement  given  to  the  Best, — 
Fi^:.  1,  Plate  XTiTT.,  represents  an  ordinary 
lathe,  on  the  mandrel  nose  of  which  a  chuck  is 
mounted,  carrying  a  rosette,  the  contours  of 
^hicb  are  to  be  imparted  to  the  work.    In 
ordinary  Bose  engines,  if  the  rubber  is  pre- 
ecnted  to  the  circumference  of  the  rosette,  it 
couimunicatee,  as  we  have  said,  to  the  entire 
Uthe  (headstock)  an  oscillatory  motion,  the 
centre  of  which  is  below.    Here,  on  the  other 
hand,  it  is  the  rubber,  and  consequently  the 
rubber  holder,  on  which  it  is  fixed,  which 
receives    motion     by     its     following    the 
Finuofiities     of     the     rosette,     and    which 
motion     it    imparts     to    the    support    on 
which     the     tool     is     placed.      By     this 
means     the    tool     traces     <m     the     work 
the    patterns   which  are  upon  the  rosette. 
What  ifi  called  a  rosette  is  a  plate  of  brass  or 
iron,  Pi^.  2,  of  6in.  or  Sin.  in  diameter,  and 
four  or  nye  lines  in  thickness.    At  a  certain 
distance  from  the  circumference  is  a  recessed 
part,  a,  which  reduces  the  main  plate  to  a 
thicknoss  of  three  lines  at  most.    The  dif- 
ferent kinds  of   curves  (which  have  to  be 
made  with  all  the   care  possible,  both  as 
regards  the  perfect  regularity  of  each  and 
their  equality  in  combination,  and  also  the 
roundness  of  the  rosette)  are  to  be  worked 
n|>on  the  circumference,  as  well  on  the  edge 
u>^  on  the  face  of  the  fillet  that  has  been 
n;!ierved.    It  will  soon  be  evident  that  if  each 
<*^ction  of  tho  p^|^^^ng||_^^cisely  similar 
to  all  the  res^  JPJJIRBnowsare  not  of  equal 
depth,   if  wbip^ese  rosettes  revolve  the 

Lts  taken  upon  the  curves 
it  from  the  centre  —  no 
Led  in  the  result  pro- 
duced, and  tidfl  iAnularity  becomes  still 
more  striking  when  ulHcomes  necessary  to 
bring  the  curves  into  opposiftion. 

In  the  latter  case  the  defect  prc^^ced  by  a 
faulty  wave  oomms  continually  inopposition 
with  the  lino  traced  by  a  regular  one  results 
ut  a  yerr  disagreeable  appearandko.  What 
vo  state  hero  wiS  become  stiU  mora  apparent 


eorrespondini 
iire   not    eqi 
regularity  iatti 


by-and-by  when  we  come  to  treat  of  the  art 
01   engine-turning.     We  haye  oi^y  repre- 
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sented  here  a  single  rosette.    In  a  succeeding 
chapter  will  be  seen  those  most  commonly 
iised,  and  which  are  mounted  in  combination 
upon  the  Eose  engine.    Here  only  one  is 
mounted  at  a  time,  and  it  is  changed  at  wUl. 
We  will  now  describe  the  chuck  whioh  canies 
the  rosette,  and  which  is  ordinarily  mounted 
upon  the  nose  of  the  mandrel.    Fi^.  3  repre- 
sents this  chuck  in  section  in  the  direction  of 
its  axis  and  on  a  diameter.    F  is  a  plate  of 
iron  carrying  at  it«  back  a  boss,  in  which  is 
made  a  screw,  A,  to  mount  it  on  the  mandrel 
nose.    On  the  outside  is  a  smooth  bearing, 
a  a,   upon  which  the  rosette  is  fitted,  and 
retained  in  position  by  a  nut,  BB,  which 
is    adjusted    to    a    screw-thread    cut  upon 
the  remainder  of  tho  bearing.    At  the  edge 
of   this    nut    may    be    made    a    ring    of 
beads,  in  order  to  screw  it  up  more  readily 
with  the  fingers;  or,  preferably,  two  holes 
may  be  made  at  opposite  points  that  it  may  be 
tigntened  by  a   chuck  wrench.    Aiter  the 
rosette  has  once  been  fixed,  there  will  be  no 
need  to  touch  it.    In  front  of  the  plate  F  is 
a  truncated  cone,  on  which  turns  a  movable 
nose-piece  CG,  seen  sepcu»>tely  in  Fig.  6, 
which  is  somewhat  similar  to  those  of  an 
oval  or  eccentric  chuck,  except  that  the  edge 
is  not  toothed  in  the  same  way.    In  the  oval 
and  eccentric  chuck  the  teeth  formed  on  the 
periphery  are  all  equally  spaced.    Here,  on 
the  other  hand,  after  having  divided  the  cir- 
cumference into  six  equal  parts,  a  different 
pitch  of  tooth  is  worked  on  each.    Thus,  for 
example,  the  first  maybe  spaced  as  if  the  entire 
circle  were  to  be  divided  into  sixty,  for  the 
second    a    spacing    may  be    arranged  for 
seyenty-two ;  for  tae  third,  that  which  would 
produce   eighty;    for   the    fourth,   eighty- 
four;  for  the  fifth,  ninety-six,  and  for  the 
sixth  a  hundred.    It  is  useless  to  divide  the 
whole  of  each  of  the  six  spaces ;  it  suffices  to 
cut  at  most  eight  teeth,  using  always  the 
same  cutter,  so  that  the  same  dick  can  be 
used  for  all  the   divisions.    Care  must  be 
taken   to    mark   with   figures  the  several 
divisions,   the    use    of  which  will   become 
apparent  when  we  give  instmctions  in  Bose 
engine-turning.     When   all   the  pieces  are 
put  together  and  mounted  on  the  lathe,  if  a 
rubber   bearing   against   the   rosette  com- 
municates to    the  tool-rest  the  motion  im- 
parted to  it  by  tiie  sinuosities  of  the  rosette, 
the  work  on  the  movable  nose  will  be  out 
according  to  the  pattern  of  this  particular 
rosette.    Fig.    20  represents  the   movable 
rubber-holder  A,  ana  the  rest  £,  ^hich  is 
fixed  upon  it,  seen  in  profile  in  accordance 
with    uie    direction     of    the    lathe  -  bed ; 
while  Fig.  11  ^ves  a  cross  view  in  a  direc- 
tion partulel  with  the  headstock,  as  may  be 
seen  oy  the  section  of  the  lathe-bed.    The 
rubber  holder  is  made  of  a  bit  of  curved  iron, 
as  seen  in  Fig.  11,  forged  in  one  piece.    The 
two  branches  Oy  a,  are  in  the  form  of  a  semi- 
circle.   On  ike  top  of  each  is  a  plate  which 
overhangs  on  three  sides,  so  that  there  may 
be  fitted  a  sliding  poppet,  b,  which  serves  to 
fix  the  rubber  d  by  means  of  a  set-screw  e. 
The  tail  of  this  piece  descends  an  inch  or  two 
below  the  lathe-bed.    It  is  securely  attached 
to  a  frame  of  iron,  represented  in  Fig.  10, 
the  upper  part  of  which  is  composed  of  two 
paralki  bars,  accurately  squared  up  on  all 
sides,  and  which  give  passage  to  a  bolt  B, 
which  fixes  a  slide-rest  £,  the  neight  of  which 
is  such  as  to  bring  the  tool  point  level  with 
the  axis  of  the  lathe  mandrel.    This  rest, 
which  should  be  of  speoial  make,  should  have 
the  power  of  turning  in  a  horizontal  direc- 
tion, so  as  to  meet  the  work  at  aU  p  >int8.  At 
the  bottom  of  the  upright,  b,  of  the  frame. 
Fig.  10,  is  a  steel  pomt  of  c'inical  form,  e, 
which  is  securely  riveted,  and  which  centres 
in  a  fixed  bearing,  attached  at  tho  bottom 
part  of  the  lathe  poppet.    The  other  branch 
has  at  its  lower  part  a  conical  hole  into  which 
enters  a  pointed  screw.  Fig.  12,  which  is 
situated  underneath  the  lathe-bed  in  a  con- 
trary position  to  that  of  the  ordinary  poppets. 
The  wedge  and  capstan  head  of  the  screw  are 


on  the  top  of  the  bed,  as  may  be  seen  at  A, 
Fig.  1,  in  which  the  bearer  has  been  cut 
away  in  &ont  to  show  the  position  of  the 
popjiot  and  centi'e  screw,  so  tiiat  power  may 
be  given  when  the  poppet  is  in  place  to  screw 
up  the  cones,  to  prevent  too  much  play,  or  to 
loosen  them,  ever  so  slightly,  as  may  be 
required. 

It  must  be  understood  that  the  frame  in 
its  entirety,  with  the  rubber  and  its  carrier, 
have  the  power  of  moving  in  the  direction  of 
the  width  of  the  lathe-^d,  as  the  frame  is 
supported  at  two  points  by  the  two  conical 
centres.  Then  when  the  rubber  meets  a  pro- 
jecting jmrt  of  the  rosette  it  necessarily 
recedes  and  canies  tho  tool  with  it.  When, 
on  the  contrary,  it  meets  a  recessed  part,  it 
approaches  tho  centre,  as  does  also  tne  tool 
itself.  It  is  not  sufficient  that  the  rubber 
bears  against  the  contouis.*  of  the  rosette :  it 
is  necessary  that  some  power  compel  the 
carrier,  and  consequently  the  rubber,  to  press 
constantly  against  the  rosette,  so  that  it  shall 
traverse  aU  its  sinuosities,  and  that  the  resist- 
ance of  the  material  to  the  tool  shall  not 
prevent  tho  rosette  from  producing  its  full 
effect.  This  is  accomplished  by  means  of 
the  spring  A  (Fig.  11),  one  end  of  which  is 
fastened  underneath  and  towards  the  back  of 
the  lathe-bed.  An  iron  rod,  g,  secured  by  a 
pin,  a,  in  a  fork  C,  sohdly  attached  to  the 
Dottom  of  the  frame  D  of  the  same  figure, 
communicates  the  impulse  of  this  spring  to 
the  entire  an-angement.  The  spring  A  (Fig. 
11),  is  a  plate  of  steel  bent  in  the  foim  of  a 
serpent ;  the  rod  to  which  the  spring  is  fixed 
at /by  a  pin  has  a  certain  number  of  holes 
placed  near  each  other,  by  means  of  which  it 
IS  possible  to  give  to  the  spring  such  tension 
as  may  be  necessary  either  by  pushing  it 
back  or  pulling  it  forwards. 

When,  therefore,  all  is  thus  arranged,  and 
the  spring  put  on  the  stretch,  it  is  secured  by 
the  pm,  and  it  is  evident  that  as  the  spring 
forces  the  rod  towards  b  (Fig.  11),  the  entire 
rest,  and  consequently  the  rubber,  is  carried 
against  the  rosette.  When  this  rubber  meets 
a  concave  part  of  the  rosette,  the  spring 
compels  the  rubber  to  penetrate  to  the  lowest 
part  of  it.  When,  on  the  contrary,  the  rosette 
presents  a  convex  part,  the  same  rubber  is 
compelled  to  i-etreat,  and  so  on  in  constant 
succession,  in  accordance  with  the  hollows 
and  projections  of  the  rosette.  As  the  work 
is  mounted  on  the  mandrel  which  rotates,  the 
slide-iest  follows  all  the  movements  of  the 
parallel  frame  which  carries  it,  and  the  tool 
marks  on  the  work  the  contours  of  the 
rosette.  Thus  far  the  rosette  has  imparted 
no  motion  other  than  that  perpendicular  to 
the  mandrel  of  the  lathe,  and,  consequently, 
if  the  work  is  being  done  upon  the  periphery 
of  the  piece  (as,  e.g.,  on  the  cylindncal  part 
of  a  box),  mouldings  can  only  be  produced 
which  are  perpendicular  to  the  axis,  more  or 
less  waved  according  to  the  greater  or  less 
relief  given  to  the  waves  of  the  rosette. 

If,  on  the  other  hand,  the  rose-cutting  is 
to  be  on  a  flat  surface,  such  as  the 
cover  of  a  box,  only  round  or  triangular 
fillets  can  bo  produced,  of  equal  depth 
throughout  their  entire  circumference.  In 
order  to  obtain  the  opposite  results — that 
is,  to  incline  the  lines  upon  the  circum- 
ference, or  to  obtaiDmoiildings  in  relief  upon 
the  plane  surface,  it  becomes  necessary  to 
take  advantage  of  the  power  which  is  pos- 
sessed by  the  mandi-el  of  moving  lengthwise 
to  and  fro  in  its  collars.  For  this  purpose 
there  is  placed  at  the  back  a  spring,  justlike 
that  of  which  a  description  has  been  given 
when  speaking  of  swash-plate  work ;  and,  as 
the  ruboer  holder  must  have  no  oscillatory 
motion,  it  is  fixed  in  a  perpendicular  position 
by  making  to  fit  into  the  interval  of  the 
lathe-bed  a  wooden  clamp,  shown  in  Fig.  lO 
and  in  profile  Fig.  17.  The  two  branches, 
a  a,  embrace  the  tail  of  the  rubber -holder. 
There  is  then  placed  on  one  of  the  branches 
of  the  mbber-holder  a  rubber  which  bears 
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Rgainst  the  wayee  cut  on  tho  flat  of  the 
r(wett«,  as  can  be  seen  in  Fig.  2. 

Fig.  14  rapreaents  the  bolt  which  fixes  the 
slide'reBt  upon  the  main  support.  The  two 
parts  represented  scpaiutel^  in  Fig.  H  are 
united,  and  in  their  place  m  Fie.  10,  at  B, 
Fig.  15,  is  an  iron  knob  which  fits  upon  a 
square  at  the  end  of  the  screw  of  the  alide- 
reiit  in  order  to  withdraw  or  advance  the 
tool.  When  a.  roaotfo  is  used  whicli  hits  deep 
undulations,  mare  especially  if  they  are 
abrupt,  it  is  necessary  to  place  the  lathe  cord 
npon  the  smallost  speed  pulley  of  the  fly- 
Wneel,  that  the  work  may  revolve  very 
slowly,  and  that  the  rubber  may  be  able  to 
traverse  the  surfacei)  to  their  entire  extent, 
and  enter  all  their  contours.  For  this  pur- 
poee  there  should  bo  used  a  "  cabriolet,'  by 
means  of  which  the  mandrel  may  be  turned 
as  slowly  as  desired,  and  the  motion  of 
which  can  be  stopped  instantaneously  when 
desired. 

[This  "  cabriolet "  is  merely  a  fiame  fitted 
to  the  lathe-bed  in  front  in  tlie  same  plane  as 
the  mandrel  headstock.  It  carries  a  driviuK 
pullej  worked  by  a  winch-handle,  by  whii£ 
the  necessary  slow  motion  is  obtained.  As 
in  this  form  of  Kose  engine  the  headstock 
does  not  oscillate,  the  lathe-cord  will  remain 
uniformly  tight,  not  being  aftoctod  by  the 
required  linuted  longitudinal  motion  ol  the 
mandrel  in  its  collars.^ — O.  J.  L.] 

Such  is  the  ingoniouB  appliance  which 
stands  in  place  of  a  Boee  engmo,  and  which 
we  have  hod  sketched  from  the  machine 
itself,  which  acts  perfectly.  We  are  for 
from  accrediting  to  it  the  perfectiooB  of  the 
Bose  eneine ;  but  for  an  amateur  who  does 
not  wi^  to  incur  groat  expense,  or  whose 
workshop  is  somewhat  restricted  in  siiie,  and 
in  which  there  is  not  room  to  place  a  Rose 
engine,  the  machine  wo  have  juat  described 
will  suffice  for  ornamenting  an  infinity  of 
articles.  The  machine  offers  one  great  iiil- 
vantago.  An  amateur  needs  much  study 
and  eomewhat  lengthened  practice  upon  a 
Boae  engine,  in  order  perfectly  to  understand 
its  c«QS&nction.  If  he  should  need  to  change 
the  rosettes,  he  runs  a  certain  amount  uf 
risk  of  injuring  the  sleeves  or  other  partf<, 
the  accuracy  of  which  constitutes  their  merit ; 
instead  of  which,  with  the  machine  which 
has  just  been  explained,  one  single  rosette 
suffices,  and  it  may  be  removed  and  changed 
in  a  moment.  0,  J.  L. 


HAKDENTETa  AlTD  TEHPESINO  BY 
ELECTBICITT. 

ELECTRICITY  U  rapidly  coming  into  use  for 
all  Bortd  uf  proi'csBcs  in  tlic  nrta,  and  if  it 
ism  1xr  used  for  welding,  aa  it  can,  Ilnrc  jii'nis 
no  retiiton  why  it  iihoula  not  bo  iilso  (mployed  for 
hanlminK  and  tempering  ateel.  At  all  evontii, 
Ur.  W.  F.  Thora[)Bon,  tho  well-known  agent, 
hna  uLUincd  n  patent  on  behalf  of  Mr.  P.  Dielil. 
flf  EHzabeth,  New  Jersey,  for  a  proccrta  of 
hardening  and  tcmptring  lunall  articIeB,  siiih 
;ia  nccdlea,  for  instance.  The  invention  conuitt- 
in  heating  n  suiti'ile  tii'ic,  chute,  or  tonveyei 
(throogh  which  the  objects  to  bo  hardened  uliv 
pasii)  to  any  required  tcmperatiuo  by  mcnnb  ol 
tlectric  currents,  and  in  causing  the  objects  tr: 
moTi;  through  the  aimo  while  so  heated  with  nnj 
rwjiiiTcd  gpf'Cd,  BO  that  they  may  be  heated  lo  thi 
nsjuircd  Icropcratiiro.     As  they  axo  disthargc^d 


t  tho   i 


i-arrying 

I  laploy  a  dyn^imo  clectnc  genorutor  or  other  Kuit 
aUe  nuru;  of  electric  currents  in  conneetion  with 
nil  inclined  tube,  duct,  chute,  or  c>onvej-cr,  whieh 
(imatitutca  a  portion  of  the  electric  circuit,  and 
ii,  therefore,  made  of  elect rical  conducting 
material.  The  current  ia  of  nuch  character  sa  to 
heat  this  chute  to  any  rctiuin.'il  tempeiatun'. 
Thv  points  of  electrical  conneetion  with  the  chute 
aiay  bo  changed,  if  desired,  no  jis  to  vary  the 
liTigth  which  IS  heated.  The  strength  of  current 
may  also  be  varied  aa  reiiuircd,  thas  varying  the 
Ivmjiemlure  to  which  the  ehate  is  raised.     Tlii> 


taming  or  vibniling  the  heatbg  chainber,  so  that 


tho  objects  will  readily  pass  through  it.  A  suit- 
able feeding  device  dehvera  tho  articles  to  tho 
heating  duunber  with  soch  frequency  oa  may  be 
required. 

rig.  I  is  a  side  elevation,  and  Fig.  2  a  plan 
view  of  a  suitable  apparatus.  A  represents  a 
suitable  source  of  electnc  currents,  and  B  a  tube, 
or  chute,  which  is  to  bo  heated  to  any  required 
tempenitiue  by  eurrenta  from  the  source.  The 
source  of  eleebic  cnrrents  may  bo  a  generator  of 
any  suitable  ehanictor,  such,  for  instance,  as  a 
shunt-wound  dynnmo,  and  the  currents  therefrom 
may  be  regulated  in  any  well-known  manner. 
One  pole  is  connected,  by  a  ronduetor,  1,  with 
the  metal  supporting  one  end  of  tho  eonductintt 
chute  B  :  the  other  end  of  this  chute  ia  connected, 
by  the  conductor  2,  with  the  other  polo  of  the 
generator  A.  The  chute  B  is  inclined  sufficiently 
to  allow  tho  needles  or  other  articles  to  iiass 
readily  through  it.  One  end  of  the  chute  is 
shown  uB  being  supported  upon  a  standard  C 
which  carries  a  wheel  E'  geared  with  a  wheel  E' 
upon  the  tube.  Tho  wheel  E'  is  revolved  in  any 
convenient  manner,  and  thus  the  chute  B  is 
revolved  continaoualy.  This  causes  the  articles 
passing  through  the  chute  to  pass  down  its  length 
and  to  be  constantly  brought  into  contact  with 
different  portions  of  tho  heated  surface.  The 
lower  end  of  tho  chute  is  carried  in  a  eoUor  E', 
which  in  turn  is  sapported  from  a  pillar  C.  The 
height  of  this  end  of  tho  chute  may  bo  regulated 
by  an  adjastablc  collar  E*  supported  upon  an 
adjastttblo  screw  E"  tarried  by  the  pillar  C.  The 
coUar  E"  may  also  carry  a  tube  E*  which  entends 
into  a  vessel  F  for  conbiining  oil  or  other  suita1>lc 
substance,  into  which  the  articles  are  drepped  aa 
they  pass  from  the  chute  B. 

The  noodles  or  other  articles  are  fed  to  the 
chute  B  by  means  of  a  feeder  or  conveyor  H  of 
any  suitable  form ;  that  shown  conaiata  of  two 
threaded  rods  *'  and  h',  which  are  revolved  in 
opposite  directions,  and  which  are  at  such  distance 
apart  afl  to  receive  tho  respective  ends  of  the 
artici™,  and  thus  convoy  them  from  one  end  to 
the  other  separately.  At  the  end  adjacent  to  the 
chute  they  are  dropped  into  a  rcceii-uig  tube,  K, 
which  dehvera  them  to  the  chute  B.  The  threaded 
rods  H'  and  H'  may  bo  turned  in  opuosito  direc- 
tions by  a  belt,  n,  coupling  the  wheel  E'  with  the 
belt-wheel  n',  which  in  turn  communicates  its 
motion  to  the  gear-wheel  ii'  and  ii'  upon  tho 
roftpoctivo  rods.  For  the  purpose  of  modifying 
tho  active  length  of  Iho  chute  B,  or  the  portion 
which  ia  heated,  a  sUding  collar,  p,  may  be  moved 


along  ita  length  by  means  of  a  lever,  p'.  which 
couples  the  collar  in  any  suitable  manner  with  a 
eupport.  ji>,  connected  with  the  pillar  C.  and  thus 
in  eloctrical  connection  therewith.  The  lover  jj> 
ia  pivoted  to  tho  collar;?,  and  this  permits  move- 
ment of  the  latter  a  short  distance,  which  is  all 
that  is  necessary  in  practice  ;  but  the  movement 
may  be  varied  by  changing  the  length  of  the 
support  ]f  and  the  link  connecting  it  with  the 
lever  ^'.  This  collar  may  be  connected  by  snit- 
able  pina  j^  and  ;>'  with  the  eupporting  collar  E 
of  the  corresponding  eod  of  the  chute  B,  so  that 
it  is  prevented  from  turning;. 

A  modification  is  described,  in  which  the  tube 
B  ia  vibrated,  instead  of  being  revolved.  This  is 
accomplished  by  supporting  the  upper  end  of  the 
chuto  above  a  ro^-ofving  cogged  wheel  or  cam, 
which  is  turned  at  any  required  speed  in  any 
convenient  manner.  The  end  of  the  tube  resting 
upon  Chid  cam  is  moved  up  and  down  with  any 
required  rapidity,  thus  tending  to  cnnse  the 
articles  to  move  towards  the  lower  end  of  the 
chute.  In  this  instance  electrical  connections  are 
made  dirertly  with  coUara  adjustable  along  the 
length  of  the  chute,  and  thus  the  portion  of  the 
chuto  which  ia  in  the  electric  circuit  may  bo 
varied.  In  case  the  chute  is  ribmtod  either 
vortieally  or  laterally,  instead  of  being  revolved, 
it  may  be  of  other  form  than  tubulor  ;  thnaitmay 
bo  tJ-sha]>ed,  or  V-shaped,  aa  it  may  be  con- 
venient in  cither  of  these  instances  to  cover  the 
open  surface  with  transparent  material  such  as 
mica.  The  operation  of  the  apparatus  wiU  he 
eridont  without  further  eiplanstion,  and  it  is 
evident  that  diflercnt  forms  of  apparntua  mav  he 
employed  to  carry  tho  invention  into  effecL 
After  the  npedles  or  other  articles  have  been 
pn^ed  through  the  chute  and  hented  to  such 
temperature  aa  may  be  required  for  hardening 
them,  they  may  be  pMsed  through  as  many  more 
times  as  may  ho  required,  and  at  such  tcm|>eiH- 
turesaa  may  be  necessary  for  tempering  or  toning 


on.  AS  FUEL. 


THE  fact  that  at  the  ninth  annvial  meeting  of 
(he  National  Electric  Light  Association, 
held  at  <'hicago  last  month,  three  separate  papers 
wore  read  on  "Oil  as  Fuel.''  with  slight  varia- 
tion in  tho  title,  will  show  that  the  American 
electricians  are  desirous  of  getting  tho  power  to 
drive  their  dynamos  ascheajdyaa  posrible.  There 
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doo«  not  Hdcm  to  bo  any  dosirc  to  utiliso  the  oil 
in  the  form  of  an  explosive  for  petroleum  engines, 
Init  pimply  a8  a  fuel  for  heating  steam-boilers. 
Oil — that  is,  dead  oil — has  been  use**!  for  many 
years  in  this  country  for  raising  steam,  and  the 
other  wook  a  now  torpedo  boat  was  tried  at  Ports- 
mouth in  which  liquid  fuel  is  to  be  used  instead 
of  coal.    The  oil,  which  consists  of  creasote,  the 
rofui<c  of  the  chemical  works,  is  stored  in  tanks 
in  the  double  bottom,  and  is  pumped  into  air- 
c.hambcrs  in  the  stokehold,  whence  it  is  projected 
into  the  furnace  in  the  form  of  spray.     The  boat 
was  under  way  at  full  power  for  about  two  hours, 
during  which  tho  following  dati  were  obtained  : 
— StcHra    in  boiler,   158 -Gib.  ;    revolutions,  312. 
The  mean  Indicatod  collective  horse -power  do- 
volopod  was  about  900.     Five  runs  were  made 
during  the  trial  upon  tho  measured  mile  in  Stokes 
Bay,  the  mean  speed  being  19  knots.  The  whole 
question,  however,   resolves  itself    into  one   of 
cost.     The  oil  consumed  was  purchased  at  2id. 
per  ^lon,  whereas  the  Admiralty  contract  for 
coal  IS  at  Us.  per  ton.    But  although  lib.  of  coal 
will  evaporate  lOlb.  of  water,  and  oil  will  evapo- 
rate about   1 51b.,  that  still  loaves  an  important 
8ui»oriority  in  favour  of  coal  at  existing  prices  in 
England.     On  the  other  hand,  with  oil  there  is 
no  dust,  and  little  or  no  smoke.     Trimming  is 
also  dispensed  with,  and  tho  potential  energy, 
weight  for  weight,  stored  on  board  is  one-£df 
greater.      At  the  Chicago  convention,  the  first 
paper  was  by  Mr.  8.  8.  Leonard,  who  pointed 
out  that  it  was  essential  to  have  proper  settings 
and  methods  of  working  to  make  a  success  of 
burning  oil  for  raising  steam.     His  statement  is: 
We  have  been  using  oil  for  about  18  months, 
and  for  the  last  six  months  exclusively  under  our 
seven  boilers ;  these  boilers  are  14ft.   by  GOin., 
with  44  four-inch  flues.     During  the  fii-st  part  of 
the  night,  these  boilers  are  all  in  use  furnishing 
steam     to    four    Reynolds  -  Corliss    condensing 
engines,  from  which  we  are  using  about  1,  lOOH.  P. 
The  steam  pressure  is  easily  maintained  at  any 
desired  point,    usually  with  us  at   100  pounds. 
Ml'.  Leonard  says  the  furnaces  are  in  as  good 
condition  as  when  first  built,,  and  that  the  boilers 
have    not    been    injured;    but    iwecautions  are 
taken  to   prevent   the  flame   always  impinging 
on  one  sjk)!.     There  is  practically  no  smoke,  and 
little  dirt  to  clear  away.     In  the  comparative 
tests  made  by  him,  2  J  barrels  (104  gallons)  of  oil 
costing  260  cents  evaporated  as  much  water  as  a 
ton  of  coal,  costing  at  Minneapolis  315  cents — 
altogether  he  worked  out  a  sarong  of  21  per  cent. 
in  favour  of  the  oil ;  but  the  coal  used  evaporated 
only  5'38lb.  of  water  per  poimd  of  fuel,  and  was 
therefore  of  inforior   quality,  such  as  could  be 
bought  for  lees  than  315  cents  in  this  country, 
while  oil,  especially  of  the  quality  used — capable 
of  flvaporating  14  Sib.  of  water — could  certainly 
not  bo  bought  in  this  country  at  2  J  c«nta  per  gal- 
lon.    Perhaps  a  better  comparison  was  that  made 
in  tho  paper  by  Mr.  M.  J.  Francisco,  who,  how- 
ever, cLiims  for  the  oil  an  evaporative  power  of 
1 81b.  of  water  for  every  pound  of  oil.     Then  he 
said :  The  heat  in  coal  tranaferoble  to  water  is 
about  70  per  cent.,  while  the  heat  in  petroleum 
tranaforable    to  water  is   about    80    per   cent. 
Therefore,  with  coal,  70  per  cent,  of  12,000  units 
gives  8,400,  and  for  petroleum,  80  per  cent,  of 
20,000  is  16,000,  a  gain  of  7,600  heat  units  in 
each  pound.     This  is  on  the  basis  of  pure  coal ; 
but  when  wo  consider  the  waste  famounting  in 
some  cases   to  25   per  cent.,   and    the    master 
mechanic  of  one  of  the  largest  luilroads  in  the 
country  claims  55  per  cent.)  foond  in  nearly  all 
iXMil,  such  as  sulphur,  slate,  and  earthy  subetances 
which  are  incombostible  and  retard,  instead  of 
generating,  heat,  the  difference  in  the  per  cent. 
obtained  in  actual  practice  is  for  greater  than 
shown  by  the  above  comparison.     Them  is  also 
in  coal  a  large  {lercentage  oi  loss  in  transporta- 
tion and  combu.stion  in  the  heap,  v-arying  from  5 
to  10  per  cent.     From  these  facts  we  (.-an  safely 
conclude  that  (he  heating  capacity  of  oil  is  nearly 
twice  that  of  ca^l  as  generally  ua«d.     On  this 
basis  the  only  question  to  be  con^iderc^d  is  the 
ixjHt  of  pQwer  iumlshod  by  each  at  the  dynamo. 
Three  and  one-half  barrels,  or  9551b.  of  oil,  equal 
2,2401b.  of  pure  coiU ;  therefore,  with  oil  at  100 
•'cnts  per  barrel  and  coal  350  cents  \^r  ton,  or  oil 
at  150  cents  per  btrrol  and  ooal  at  450  ccuts,  the 
difference  would  not  bo  so  markcxl  if  there  were 
no  other  factors  to  bo  considen>l.     When,  how- 
ever, we  calculate  the  great  saving  in  stoking, 
removing  cinders  and  ashes,  cleamug  flues,  and 
benefit  to  boilers,  besides  securing  a  steady  hciit, 
oombintHl  with  the  quickness  and  case  in  tiiiriing 
and  shutting  down,  we   h.nve    :ui  argument  in 


favour    of  oil  that  stockholders  who  care  for 
di^4dends  can  appreciate. 

The  storage  and  handling  of  the  oil  are,  how- 
ever, points  in  the  comparison,  and  it  appears 
that  there  are  some  difficulties  in  that  connection 
— the  insurance  companies  putting  up  the  rates 
when  oil  is  used;  out  that  is  tho  only  real 
drawback  :  one  that  can  be  avoided  by  providing 
suitable  safety  arrangements.  The  gist  of  the 
next  paper  read,  that  by  Col.  C.  M  Ransom, 
was  that  there  is  no  doubt  about  the  economy  of 
the  oil,  provided  the  arrangements  all  round  are 
adapted  to  its  use.  It  would  seem  to  be  almost 
essential — that  is  if  economy  and  convenience  are 
to  be  studied — ^to  run  the  oil-fed  furnaces  con- 
tinuously, or,  at  least,  to  keep  a  pressure  of  not 
loss  than  301b.  of  steam  in  the  boilers.  Col. 
Ransom's  conclusion  is  that  to  obtain  the  best 
results  the  oil  must  be  turned  into  gas,  and  the 
gas  be  consumed  after  due  admixture  with  air. 
The  question  is  in  a  fair  way  towards  settlement 
by  our  Transatlantic  cousins,  who  have  cheap  oil 
awaiting  their  attention,  and  are  likely  to  retain 
their  supply,  for,  as  some  of  the  speakers  pointed 
out,  the  export  irade  will  probably  cease  entirely 
as  soon  as  the  oil  regions  of  Baku  are  brought 
into  rapid  connection  with  the  European  ports. 
The  present  output  of  the  United  States  wells  is 
about  25,000  barrels  per  day ;  but  M.  de  Tehi- 
hatchef  ^imates  the  yield  of  the  Baku  wells  at 
88,000  barrels  per  day,  and  though  prices  will 
rise  as  soon  as  conveniences  are  established  for 
distributing  the  Russian  oils,  they  are  available 
in  such  quantities  that  there  would  be  no  likeli- 
hood of  the  cost  of  the  American  product 
increasing,  even  if  it  were  extensively  used  for 
firing  st^m  boilers.  Hence  oil  fuel  is  just  now 
attracting  much  attention  in  the  United  States, 
especially  in  connection  with  electric-lighting 
plants.         


ELECTRO  MOTOES :  HOW  MADE  AND 
HOW  TTSED.-V.^ 

Bt  S.  R.  Bottoxb. 

615  A  ^^  ^^^  preWously  described  motors 
^  '  'J\.  labour  under  one  great  disadvantage, 
and  that  is  that  when  the  movable  electro- 
magnets ^the  armature)  are  in  the  most  favour- 
able position  to  be  affected  by  the  attractive  or 
repulsive  effects  of  the  field  magpaets,  they  are 
also  at  the  greatest  distance  from  them.  This 
would  be  bad  enough  if  the  attractive  or  repulsive 
powers  of  the  electro-magnets  decreased  pro- 
portionally to  their  distances ;  but  since,  in  fact, 
this  decrease  is,  at  least,  as  the  square  of  the 
distances,  it  will  be  easily  understood  how  great 
is  tiio  loss  of  power  from  this  cause  alone,  witJi- 
Ottt  reekoiiing  that  accruing  from  the  ''  churning 
of  the  ur*'  performed  by  the  (comparatiyely) 
wide-spreading  arms  of  the  armature. 

By  tine  adoption  of  another  form  of  armature, 
known,  from  the  name  of  its  inventor,  as  the 
'*  Siemens  armature,"  or,  from  its  shape,  as  the 
'^  U  girder  armature,*'  it  is  possible  to  do  away, 
to  a  great  extent,  with  both  these  objectionable 
features  at  one  and  the  same  time. 

$  16.  The  Siemens  armature  consists  essen- 
tially, as  shown  at  Fig.  7,  in  a  solid  cylinder  of 


/" 


soft  iron,  ha>ing  a  length  of  from  3  to  4  times 
its  diameter,  with  a  deep  sqiuiro  channel  cut  all 
round  its  length  and  en«Is.  Several  ways  are 
open  to  the  amateur  to  make  those.  If  small, 
say  up  to  lin.  diameter  and  Sin.  long,  two  saw- 

*  All  righti  R«en'«d. 


cuts  are  made  on  two  opposite  sides  of  a:  ro«l  ^t 
good  soft  Swedish  iron  bar,  about  lin.  apart,  and 
the  channel  cut  out  between  these  by  means  of  a 
cold  chisel  and  hammer,  the  channels  being 
afterwards  smoothed  up  and  made  truly  square 
by  filing.  Or  the  two  semi -cylindrical  checlw 
may  be  filed  up  out  of  a  piece  of  soft  iron,  and 
attached  to  the  square  central  piece  (technicallj 
Iniown  as  the  tceb)  by  means  of  tour  screws.  It  is 
possible  to  make  a  very  g^od  armature  in  *^  mal- 
leable ''  cast  iron.  For  this  purpose  the  stndent 
need  only  make  himself  a  neat  wooden  pattern, 
precisely  like  the  sketch  (in  which  tho  relatire 
proportions  of  the  parts  are  g^ven),  but  a  trifle 
larger  to  allow  for  shrinkage  and  cleaning  up. 


F  id't 


This  pattern  should  then  be  sent  to  the  iron 
foimders,  with  instructions  that  it  should  be  cast 
in  the  best  and  softest  iron,  and  then  annealed 
''malleable.*'  It  is  of  the  highest  imi>ortance 
that  the  iron  of  the  armature  be  tofi^  since  the 
harder  the  iron  the  longer  it  retains  the  mag- 
netism, hence  a  hard  iron  armature  does  not  lose 
and  reverse  its  magnetism  with  that  rapidity 
which  is  needed  to  get  the  best  effects  while  ap- 
proaching to  and  receding  from  the  poles  of  tne 
field  magnet.  Sometimes,  for  the  sake  of  in- 
creased ventilation,  and  also  to  minimise  tha 
"eddy**  currents  which  are  set  up  in  the  iron 
when  it  is  massive,  the  armature  is  not  made  in 
one  solid  piece,  but  is  built  up  of  a  number  of 
punchings  or  laminations,  of  which  one  is  illus- 
trated at  Fig.  8,  and  a  complete  armature  formed 
of  a  sufficient  number  of  these  laminations  strung 
on  a  steel  spindle,  and  held  in  place  by  a  shoulder 


Fio.  9. 

at  one  end  and  a  nut  at  the  other  at  Fig.  9.  The 
*'  eddy  *'  currents  just  mentioned  are  detrimental 
in  many  ways,  but  more  especially  by  causing 
the  armature  to  get  very  hoi^  so  that  in  a  badly - 
constructed  solid  armature  the  insulation  of  the 
wire  is  frequently  burnt  up. 

§  17.  The  Siemens  armature,  if  of  the  form 
shown  at  Fig.  7,  must  be  fitted  with  a  brass  head 
at  each  end,  to  which  the  spindle  must  be 
attached.  The  amateur  can  make  these  heads 
from  stout  sheet  brass.  This  may  be  J^in.  thick 
for  small  armatures  up  to  l^in.  in  diameter,  but 
for  larger  armatures,  cast  brass  heads  are 
better  and  easier  to  make.  The  brass  should  be 
cut  out  into  two  circles,  a  little  larger  than  the 
diameter  of  the  armature,  the  centre  lound,  a  hole 
bored  through  the  centre  of  each,  and  then  a 
female  screw  thread  put  in  to  take  3-  I6in.  or  }in. 
screw.  Two  pieces  of  Jin.  or  A  steel  rod,  of 
sufficient  length  to  form  the  spindle,  are  now 
tapped  with  a  screw-thread  to  fit  these  holes. 
They  are  Uien  screwed  in,  and  burred  over  the 
other  side  to  prevent  them  working  loose.  The 
brass  discs  are  then  filed  (or  better,  turned)  up 
into  perfect  circles,  exactly  tho  size  of  the  arma- 
ture, great  care  being  taken  that  the  spindles  are 
centr^.  Holes  are  now  drilled  through  these 
brass  heads,  and  also  in  the  ends  of  the  armature 
cheeks,  these  latter  being  tapped  to  take  small 
screws.  In  one  of  the  discs  ^the  one  which  will 
afterwards  be  the  nearer  to  tne  commutator)  two 
other  holes,  at  right  angles  to  the  screw  holes, 
must  also  be  drmed.  Those  are  to  allow  the 
passage  of  the  ends  of  the  wire,  which  are  to  be 
connected  with  the  commutator.  In  the  other 
form  qX  armature  (in  which  the  spindle  passes 
right  through  centre  of  the  web,  whether  this  be 
a  solid  casting,  or  a  laminated  armature,  as  at 
Fig.  9)  does  not  require  heads  at  all,  but  both 
\*arietic8  should  wors  in  hra*t  bearrrt^g. 

§  18.  The  mode  of  winding  these  armatures  is 
extremely  simple,  and  only  one  precaution  is 
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nMdfnl  la  imnre  tnocMs.  This  procsotion  U 
l^amifk  iMHiMwfl.  For  this  purpose,  the  stum- 
lore  duumel  and  tidea  thereof,  aa  lilao  thon  parts 
cf  the  spilldlB  where  the  wire  m&y  have  to  touch, 
mnxt  bo  carefully  coTered  over  (taped  or  droased 
■TP  the  tochnical  temuj  with  aome  inanlating 
matciial,  which  may  prevent  all  chaace  contact 
iiith  tlie  wire,  the  covering  of  which  would  bo 
ilmoat  certain  to  be  abradeo  daring  winding  by 
friction  agaimt  the  sharp  odgca  of  the  bore  iron. 
Far  thcoe  snutU  aimatares,  nothing  perhaps  is 
Mler  than  good  wide  tape,  soaked  in  good,  hot, 
nthcr  thin  gluo,  and  then  drawn  tightly  round 
the  channel  and  inaides  of  the  urmatare,  — ' 
lOood  the  ahouldGrs  of  the  spindle.  .  This 
l<a  allowed  to  B|et  quite  dry  and  hard  before  the 
winding  ia  aUonpted.  Holding  the  armature  ir 
his  left  band,  with  the  commutator  end  neareal 
to  him,  the  operator,  Btarting  at  the  left' 
hand  side  of  we  channel,  pmceoda  to  wind 
right  roond  Uie  channel  and  ends,  until 
he  haa  filled  in  the  channel  nearly  np  to  the 
nlgec.  He  must  be  carofut  in  doing  this  to  lay 
tbu  laj-or  evenly,  ciosoly,  and  tightly,  and  when 
he  itaches  the  right  aide  of  the  channel  he  winds 
bsck  again  (always  winding  in  the  same  direction) 
mtil  he  reacbea  tho  left  aide.  As  ho  started  at 
the  Ir/I  aide  above,  BO  for  convenience  of  attach- 
ment of  wiroe  to  commutator,  he  wil!  end  on  the 
nfit  aide  below. 

{  IE>.  The  commntatoT  for  the  Siemens  arma- 
tun  is  ot  tlio  aame  pattern  as  that  shown  in  f  10, 
■ith  this  diSorenco,  that  the  alita  may  be  cut 
ili^tly  diagonally  to  the  axis  of  the  commutator, 
instraJ  of  being  quilt  at  rifM  anglf,  though  this 
a  imioaieriat  in  armatuTM  of  th!c  small  sizes  re- 
ferred to  above.  The  advanlage  of  having  the 
(lfl(  of  the  commulator  slightly  on  the  cross  is 
that  by  this  device  the  brushes  are  at  no  timi 
Ci3  tho  conducting  portions  ot  the  commutator. 
K  (hat  tho  induced  spark,  which  makes  its  ap. 
pannce  at  the  timo  of  breaking  and  making 
icotact,  is  to  aome  ortont  ovoroome.  Tho  exact 
piJttuH  of  the  alit  with  tcferoncc  to  the  armature 
wilt  be  decided  by  tho  position  nvon  to  the 
btmhee,  and  wiU  form  the  subject  of  future  con- 
nderation.  Owing  to  the  peculiar  form  of  the 
t^ioaena  armaturo,  it  is  advisable  to  nso  field 
mignsU  having  polo  piocos  of  suitable  shape,  if 
iix  b^  reanltB  are  desired. 

A  very  convenient  shape  is  shown  at  Fig.  10, 


'  /f/c./tf* 


rl  iiauamoM  proportionately  marked  to  the 
jimauions  given  for  the  armatore  at  Fig.  7- 
Fiun  the  sketch  it  will  be  seen  that  the  armature 
ioul«a  in  a  nearly  completely  drcniar  tuimel,  ao 
that  at  no  time  is  it  at  any  distance  from  tho 
field  of  action  of  tho  magnets.  Tho  field  magnets 
(n  thtso  amall  motors  may  be  conveniently  cast 
fncn  a  wooden  pattern  of  the  shape  of  one  half 

tpf  the  sketch,  aince  the  field  magnets -"- 

up  'd  two  exactly  ainutar  halves,  boltei: 
at  the  yohoby  alongscrew.  Theaefiold. 
aftrr  being  "dreased"  (see  ^  IS),  are  to 
soQTid  with  fire  layers  of  wire,  preoselj  as  wi 
\he  magnets  described  at  $  10.  A  eonvenit 
<iz(d  wire  for  small  motor,  the  armatures  of 
whith  do  not  eiceod  3in  by  lin.  is  No.  22  gauge. 
Tlus  may  be  oither  siik-oovoroil  copper  or  single 
f-jtton- covered ;  in  this  latter  case,  before  wind- 
cg.  it  will  be  well  to  ran  it  through  hot  molted 
I>^affin  wax.  This  opention  not  only  facilitatee 
ilir  irinding,  but  greatly  improves  tho  inaotatton. 
Bat  before  proceeding  with  the  winding  of  the 
tUil-magncta  it  will  be  necessary  to  fit  them 
imh  brass  bearings,  to  take  the  ends  of  the  aima- 
lurt  ipindlo.  Those  bearings  should  be  tast  in 
ttuB,  patterns  being  made  m  wood  of  the  shape 
sbfrirn  at  Fig.  1 1,  in  which  a  ia  the  back  bearing 
'.^  cue  near  the  pnlloy)  and  *  the  front  bearing 
'A^  osG  near  the  commulatur).  When  the  bear- 
11^  have  beon  cast  they  must  be  filed  up  clean 
Wtroc,  and  the  holes  liand  rf  bored  to  take  the 
'Dili  of  the  spindle,  if  he  smaller  holes,  r,  c,  r, 
ut  lo  take  the  omaU.  screws  which  attach  these 


bearings  to  the  pole-piecea  of  the  Geld-magnel 
(Fig.  10),  which,  of  course,  must  be  drilled  an 


(Fig.      .. 

tapped  vrith  corresponding  holos. 

§  30.  As  a  great  deal  of  the  efficiency  of 
theoo  motors  depends  upon  the  exact  point  at 
which    the    supply    of    electricity   '"    ""*    "* 


)   cnt    off 


3 


mutation.  For  this  puipoee  the  brushes,  instead 
of  being  merely  two  fixed  springs,  as  shown  at 
Fig.  D,  5  11,  arecacriedonaroei#r  (soeFig.  12) 
which  slips  over  the  noislc  of  the  front  bearing 
(Fig.  tt  b),  and  can  be  fastened  thereto  at  ajty 
deaued  angle  ij  means  of  the  set  screw.  At  a  a' 
aro  two  holes,  through  which  the  pins  which 
support  the  brushes  b  b  pass,  and  in  order  that 
these  may  be  insulated  from  each  other,  tho  holes 
themselves  are  bushed  with  little  boxwood  or 
ebonite  washers.  ThcM  pins  must  have  a  thread 
cut  on  them  at  the  extremities  which  project 
forwards  through  these  bushed  hc^,  ana  on  lo 


these  two  small  brass  nuts  (circular)  are  screwed, 
in  order  to  facilitate  coupling  up  the  wires  of  the 
field-magnets.  The  brushes  themsclvee  may 
<4ther  be  soldered  to  tho  pins,  or  attached  to  them 
by  a  couple  of  screws.  Those  brushes  should  be 
cut  out  of  thin  springy  brass  about  Ain.  thick, 
and  tipped  where  they  rest  on  the  oommutalor 
with  an  inch  or  so  of  very  thin  sheet  oopper. 
soldered  by  one  extremity  to  the  inner  fkce  of 
each  brush.  Two  holes  should  be  bored  and 
tapped  for  screws,  in  tho  lower  polo-piccca,  and 
under  side  of  corresponding  yoke  of  the  flctd- 
magneta  (Fig.  10],  so  that  the  motor  can  be  at 
will  either  fastened  to  a  baseboard  or  screwed 
under  a  sewing-machine,  ic- 


ons to  each  cheek],  the  field-magnets  wound, 
&c. ,  the  machine  can  be  coupled-up  and  tried. 
To  this  end,  the  back  bearing  is  screwed  in  its 
place,  the  armature  spindle  (not  the  commutator 
end]  put  through  tho  hole  d'.  Tho  front  bearing 
is  then  put  on,  allowing  the  niindle  to  pass 
through  the  bole  d.  The  front  tKuring  is  now 
sere  wed  inte  its  place.     Now  is  the  time  to  decide 


what  position  slinll  be  given  to  the  brushes,  and 
consequenlly  tlio  position  ot  the  slits  of  tbe  com- 
mutator relativoly  to  the  tcrfof  the  armature.  If 
we  decide  to  place  the  brushes  horiioniaU}/ — that 
is,  in  a  Uno  with  tbe  field-magnets  (and  this  will 
be  found  to  be  tbe  most  goneially  convDuiont 
position) ,  then  tbe  slits  must  be  bath  in  a  hnc 
with  the  contrc  of  tho  iron  ixirtion  ot  the  arma- 
ture ;  but  it  TO  decide  upon  placing  the  brushes 
verlifally — that  is,  aeri>ii  tbe  field-magnets,  then 
the  commutator  must  bo  turned  on  the  armature 

T'ndle  until  the  slits  are  in  a  line  with  the  centrc 
the  wire  channel  of  the  armiture.  If  not  pre- 
viously done,  tbe  ends  of  the  wires  of  tho  fiobl- 
magnets  neorcst  the  yoke  aro  now  soldered 
together  and  conted  where  soldered  with  a  littlr 
guttapercha  applied  hot.  Tho  other  two  ends  of 
Uie  field-magiiot  wires  are  now  attached,  one  to 
each  of  the  brusb  pins,  by  means  of  the  circular 
nuta  described  at  §  20. 

j  22.  On  coupluig  up  these  same  nuta  with  the 
poles  of  a  battery  of  two  or  three  chromic-acid 
cells  in  scrioa,  each  exposiikg  alMut  ISsq.in.  of 
negative  surfaio,  the  motor  will  at  once  start 
rotating  its  armature,  and  it  a  omall  pulley  and 
band  be  alEiod  to  the  luck  end  ot  epiudte.  the 
power  thus  cnlled  forth  can  bo  transmitted  and 
utilised.  With  a  battery  of  six  quart  cells  sufh- 
cient  power  is  generated  from  a  motor  of  this 
pattern,  having  an  armature  3in.  by  tin.,  to 
diive  an  ordinary  sewing  mocliine.  Fig.  Vi 
illustratos  a  finislied  motor  of  tlus  description, 
furnished  with  a  front  terminal  tioard,  so  that 
the  battery  can  be  connected  to  tbe  motor  with- 
out having  to  disturb  the  lunisb  connections. 


FOFULAA  EREO&S  ASOUT  8NAXES. 

THE  MoHfot  Mail  has  some  remarks  ou  this 
subject,  in  which  it  says: — "Kiid  Solomon 
acknowledged  lliat  there  were  'three  ttunga  which 
are  too  wondorful  for  ma,  yea,  tour  which  1  know 
not,'  and  one  ot  these  was  'the  way  of  a  serpent 
upon  a  roct,'  and  tor  years  the  mode  of  progr««len 
ot  a  snako  remained  to  men  ot  science  as  much  a 
mystery  aa  it  was  to  Solomon.  It  is  thought  that 
tlie  atoence  ot  limbs  is  a  great  disadvantage  to 
•nakee,  but  the  fact  is  their  ribs  take  the  place  ot 
limbs,  BO  tliat  instead  of  having  two  ])airs,  they 
sometimes  hsvc  over  200.  Aristotle  thought  they 
had  as  many  ri1»  as  there  are  days  in  a  month,  but, 
in  tact,  the  number  varies,  and  reaches  MO  in 
pythons.  The  movements  of  the  snake's  ribs  tiave 
been  likened  to  those  of  a  caterpillar's  legs.  Ea>A 
vertebra  supports  a  pair  of  ribs,  which  act  like  a 
pair  of  legs,  having  the  extronaties  oonnecled 
togetber  by  a  broad  plate ;  tbe  hind  part  ot  this 
plate  ia  free,  auil  when  the  ribs  are  moved  fonvard, 
Uis  end  is  raised  so  that  it  takes  hold  of  aay  rough- 
ness or  irregularity  ot  the  ground.  When  rapid 
motion  is  required,  aoma  portion  of  the  body  in 
front  gains  a  purchase  by  means  ot  tbe  ventral 
shields  on  some  projection  in  the  ground,  the  ribs 
ore  drawn  together  on  alternate  aidee,  throwing  the 
body  into  aTtomato  curves,  some  portion  of  the 
hinder  part  ot  the  body  gains  a  purchase,  and  the 
tore  part  is  straightened  out.  It  is  an  error  to  think 
that  thST  moTO  forward  in  a  series  ot  vertical  ooils, 
or  ttiat  uiey  move  with  rapidity.  I  once  followed  a 
large  snake,  and  found  a  smart  walk  sutGdeut  to 


their  victims.    Pepys  allt^i 

on  on  larks  in  full  flight  > 

they  fell  into  their  mouths ;  but,  iu_  fact. 


they  ejected  poison  on  larks  ii 


,    guinea-pigs,   rabUts,  hens,  show  no  tear  of 

snakes  when  given  to  the  latter  in  a  cage. 
A  hen  has  been  known  to  roost  on  a  python 
and  another  to  peck  at  a  snake's  tODgue  in  motion, 
evidently  taking  it  tor  an  insect  or  worm.  When 
it  has  killed  its  prey  either  by  constriction  orpoison, 
the  snake  is  suppoeed  to  salivate  or  lubricate  the 
meal  by  means  of  its  tongue.  Tliis  is  not  tbe  case, 
as  the  tongue  is  too  small  to  lubricate  the  tiniest 
bird.  The  snake  moves  its  head  about  the  prey, 
teeliug  with  ita  tongue  for  the  right  part  to  bc^in 
upon,  and  when  tlmt  is  in  its  mouth,  but  not 
tiU  then,  tho  salivary  glands  bsgin  to  aid  degluti- 
tion, llie  functions  of  a  snake  s  tongue  have  also 
been  the  subjects  ot  popular  error.  Job  speaks  of 
the  vippr'ston^e  slaying  one,  and  Shakespeare  is 
full  of  similar  remarks.  Thelongue  ia  reallya  very 
delicate  organ  of  toudi,  for  the  eyes  aro  so  plored 
that  tho  snake  cannot  sae  in  front  or  below,  and  by 
means  ot  ita  tongne  it  literally  feels  its  way.  The 
stories  of  two-hcadcd  snakes  owe  their  origm  to  the 
existcace  ot  a  speciee,  Buiigariu  faicialiii,  which 
prnnrnnrfi  an  nbropt  rounded  tail  that  ia  sometimes 
mistaken  for  n  second  head.  The  popular  notioD 
that  every  snake  is  poisonoos  is  ot  course  absurd, 
but  the  proportion  ot  poisonous  to  harmlen  snakee 
is  much  lees  than  ia  generally  supposed.  In  India 
only  one  genus  in  ten  is  poisonous,  and  the  same 
proportion  ia  probably  accurate  as  lo  iudividiiala 
also.    In  all  Southern  Indian  there  are  only  twelve 
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Irom  one  of  thsae  irould  probably  produce  dea.tb 
three  minntfls  ;  it  has  the  raput«tion  of  being  fiar>^ 
■nd  rs&d;  to  atticJc  on  the  slighteat  moleatation. 
The  oobra  ia  timid ;  the  diannerg  who  play  a  pipe 
in  front  of  it  do  not  attract  it  by  the  munc,  for  it 
ia  oeorly  deaf,  but  by  tbe  pecubar  movement  from 
nds   to  ude   which   is   alwaya   followed   by  the 


TEE  MILLDTO  KACHINE  AND   ITS 

OPEHATIOS.' 
A  Tma  Azbor  and  Catt«ra— How  to  Make 

rtlkii  article  I  piapoMto  gire  myplno  for  main- 
toining  a  true  arbor,  lince  it  is  alirayi  more  to 
be  preferTsd  to  have  a  true  arbor  than  otherwise, 
although  I  gave  my  plans  of  OTercoming  a  trouble 
eiperieaced  with  them.  An  aibor  sprung  out  of 
truth  in  tbe  nmrnier  aet  forth,  and  the  remedy 
deioribed  for  that  particular  work,  will  not  at  aU 
times  bring  about  deairahle  results  in  aurfaca  milling, 
lince  the  arbor  may  be  (lightly  out  of  truth  between 
the  Bpindis  and  centre,  and  therefore  cnusa  the 
niller  to  cut  only  on  one  side,  and  make  wavy  work. 
There  are  a  numher  of  points  to  be  looked  up  and 
watched  with  great  care,  to  preserve  a  true  arbor. 
The  first  essential  thins  woiLd  ba  to  be  sure  that 
the  hole  in  the  spindle  is  true  (once  proven,  bow- 
ever,  ia  sufficient) .  then  to  see  that  the  arbor  is  true 
on  its  centres  throughout  ita  length.  In  makinB,  it 
should  be  finished  throughout  by  grinding.  The 
aeit  thing  is  to  have  the  Dollars  loA  on  the  arbor 
ttoei  true  on  each  end;  then  the  cutter  with  a 
ground-out  hole  to  fit  the  arbor  closely,  and  its 
Hdes  ground  true  and  parallel  with  each  other,  and 
the  teeth  ground  true  with  the  holes,   and  lastly 


the  nuUiugcutter,  to  have  ite  side  ground  true  and 
parallel.  The  idea  of  ground  sidee  of  millen  is  not 
new ;  but  I  have  seen  a  groat  many  in  use  which 
were  uaed  as  they  came  fiiMO  the  tempering  process; 
and  no  matter  how  true  they  were  face*!  before 
tempering,  they  are  not  to  be  depended  upon  as 
such  afterwards.  A  alight  variation  in  the  thicknesa 
of  the  cuttec  will  invariabl;  make  au  arbor  run  out 
-  of  truth. 

In  Fig.  I  and  2  ia  a  plan  I  adopted  tor  grinding 
the  fa^es  of  cutten  up  to  4{in.  thick.  A  piece  of 
■leel  with  a  collar,  d,  ia  fitted  in  the  grinder  hood 

rdle,  with  the  upper  end  e  ground  to  fit  the 
dard  holes  of  the  cutter,  which  is  bored  and 
tapped  to  receive  the  Bcrew  b,  operated  with  screw- 
dnver,  the  arbor  being  split  into  lii:  parts.  The 
faoe  IT  is  faced  true  by  grinding  (which  operation 
■hould  be  repealed  whenever  placed  into  the 
machine  to  innure  its  truth),  then  I  used  seveml 
thicknesses  of  collars  (as  one  shown),  to  bring  the 
faoe  of  cutter  over  end  of  arbor  c,  nfcording  to 
tiiio^nass  of  cutler.    These  collars  being  once  faced 
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(Abstract). 


',  always  serve  their  purpose.    By  potting  the 
er    on   the  arbor,  and  holding    it  againS  the 
coUar  tvith  two  fingers  while  tightening  the  screw  ' 
parallel  aides  will  be  produced. 

In  the  case  of  the  "  Gang  Milling,"  I  used  thin 
saws,  and  as  a  great  many  were  used,  it  was  highly 
important  that  all  should  be  parallel,  in  ordOT  to 
preserve  a  true  arbor,  and  aleo  they  had  to  bo  equal 
thicknsea  throughout,  to  preserve  correct  time  or 
distance,  so  that  a  perfect  job  was  obtained.  For 
■  idintf  of  those  cutters  I  mode  a  chuck,  as 
nF§.  3,  made  like  a  bell,  r-"  ■ 


of  the  slots  for  the  purpose  of  admitting  the  micit>- 

meter  caliper,  by   which  means    the  whole  cutter 

could  be  cilipered  from  periphery  to  the  hole,   to 

insure  its  bemg  correct  at  all  points.     By  this  same 

chuck  the  holes  were  also  ground  out  to  correct 

size.    The  cutters,  after  tempering,  were  all  strung 

L  on  arbor  to  fit  the  unfinished  hole,  and  fastened 

ith  a  nut,  and  the  outside  of  the  teeth  ground  oft 

fit  Uiis  chuck,  and  the  cutting  clearance  grov-' 


frequently  made  with  mill- 
ing arbors,  and  that  is,  they  are  adjusted  to  th< 
centre,  and  afterwards  tie  nut  which  holds  thi 
cutters  ia  drawn  up  tightly,  by  which  means  the 
arbor  is  stretched,  the  centre  and  the  bearing  of 
the  machine  are  jammed,  and,  when  not  noticed, 
damage  of  no  snuul  consequence  is  frequently  done, 
the  bearings  aiLd  centre    become  roughed   by 

will  froquenUy  m^ie  thia  blundi 

There  was  a  case  of  this  kind  under  my  own 
observation,  and  left  to  me  to  remedy.  I  had  to 
have  the  spindle  re-ground  to  a  smooth  bearing  and 
grind  up  the  centre  points,  and  the  centre  hole  in 
the  arbor  as  well,  entailing  loss  of  time  and  ex- 
pense. Therefore  a  timely  warning  to  the  novice 
in  thia  particular  would  avert  the  cauu:nity. 

In  the  cose  of  dressing  the  centra  hole  of  the  arbor 


id  the  pi 


copper ( 


■etorti 


purpose,  and  by  chucking  a  piece  of  eopj, 

chuck  of  the  lathe,  turning  it  to  tite  correct  angle  of 
centre  (60°)  by  holding  the  arbor  in  the  toil  centre 
and  the  end  to  be  lapped  out  on  the  copper  centre, 
allowing  a  little  play  between  the  two.  Use  emery 
and  oil  on  the  copper,  run  the  laUie  at  a  high  speed, 
and  turn  the  arbor,  and  work  it  endwisebetween 
the  two  centres.  The  reason  for  end-moving  is  to 
prevent  grinding  ridges.  After  grinding  a  abort 
time,  remove  the  arbor,  re-shape  the  copper  centre 
(as  it  grinds  itself  out  of  shape),  and  proceed  as 
before.  Bepeat  the  operation  until  you  have  a 
smooth  centre-hote  and  the  copper  centra  has  re- 
tained the  true  shape.  By  carefully  turning  the 
arbor  while  lapping,  there  will  not  be  much  danger 
of  having  it  out  of  truth. 
The  plan  of  i 


like  a  vertical  abaft  "  step-beuiug,"  in  mj 
ence,  does  not  have  much  virtue,  as  it 
remain  a  smooth  bearing,  and  is  hard  t<! 
My  preference  is  a  large  and  deep  centre 
properly  bandied,  will  give  no  trouble. 


SnCFIE    EZFEBDCENTS  Dt 
PHYSICS,' 

THE  experiment  illustrated  in  Fig.  1  shon-i  tlif 
great  elasticity  of  certain  solid  bedim,  and  ttiE 
almost  total  want  of  ehuticity  in  other  solid  bodies. 
This  experiment  is  introduced  here  nmiiilT  on 
account  of  its  adaptahilitv  to  projection  n^th  a 
lantern,  A  thick  plate  of  glass,  a  small  Mi  ol 
marble,  or,  better,  a  bar  of  tempered  sled,  ii 
supported  so  that  its  upper  surfat*  appeiin  in  lit 
field  of  the  laatem.  A  small  glass  ball,  or  a  jb.  or 
jin.  hardened,  ground,  and  poliahed  steel  half,  sutli 
as  is  made  by  the  Simonda  Manufacturing  Com- 
pany  for  hall-bearing,  is  dropped  upon  the  gla&s  or 
steel  from  a  measured  height  within  the  Add  of  tie 
lantern.  The  impact  compresses  tbe  boll  and  th« 
plate.    At  the  instant  following  the  stoppia^  of  rhf 


stored  by ' 

If  undisturbed, 

and  again,  losing  a  little  of  i 

it  fiimlly  comes  to  rest. 


and  the  foitc 

ind  PsbouT'"  ■-— 

sforoeeach  tii 


—Elasticity  of  Sohd  Bodiea. 

■ubatituting  a  lead  plate  for  tbe  glasa  or  rteel 
or  by  substituting  a  lead  ball  for  the  gisn  or 
me,  it  is  found  tlmt  the  force  atHjuired  br  the 


boll    and  that,  u  the  is' 
Lterial  prevents  it  regiunin; 


property  of  elasticity  is  also  ahown  by  tli( 

..>  h.11.  illuatiated  m  Fig.   2.    Thij  iteU- 

lent  is  adapted  to  the  Untera.  ssi 


collision  bolls 


Fio.  2.— Collision  Balla. 

!  weU  on  the  screen.     Six  of  the  atedl  tails 

already  referred  to    or    six    small    glan  UUi  oi 

marbles  are  required.    Each  ball  is  provided  with 

aall  metallic  eye,  which  is  attachod  by  mesas  of 

lent  or  fusible  meUl  used  as  a  solder.    Five  ol 

balls  are  suspended  from  tbe  two  wire  snpwitt 

by  fine  silk  threads,  so  that  they  aU  hai^  m  li°' 
and  touch  each  other  very  lightly.    The  nitli  lull 


Fio.  3.— Magnetic  Field. 

is  suspended  by  a  wire,  which  is  bent  down  bel«e> 
the  supports  to  receive  n  thread  which  eitemU 
through  an  eye  attached  to  the  supports,  and  xr\-9 
•-■draw  buck  the  sixth  ball.  The  thread  by  "hidi 
'  By  Qso.  U.  HuPitws,  in  the  Stimhfc  Amrva'. 
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. caled,  and  tbun 

:illovriiiB  it  to  tnll,  its  imjiact  will  slightly  flatteu  the 
IwtU  with  which  it  comes  into  contact,  and  each  bnU 
ill  tiini  transmita  it«  momentum  to  the  next,  iind  ao 
on  through  the  entire  serieii.  The  last  of  the  seriBB 
jw  thrown  out  ilk  itrdicated  in  dotted  tines,  and  upon 
its  rttum  its  impact  produces  the  unmo  result  u 
that    already  dexcribeil,   hut  the  effects  are   in  a 

"'in'r^.  3%' 

d^"  ^'f,. ^ ..    ^„ „ 

the  magnet,  giringthe  appearance  of  cryatallii 
111  a  closed  (»I1  ia  placed  a  quantity  of  gWc 
into  which  ia  introduced  a  quantity  of  ifna  iron 
filings.  In  the  lop  of  the  cell  are  inaerted  two  soft 
iron  pole  pieces,  Brrangcd  to  receiTe  the  poles  of  a 
penuaiient  magnet.  Tha  glycerine  ii  thoroughlj 
afiitated,  so  aa  lo  distributt  the  Blinga  as  oxenly  as 
]>riSsblD  throughout  the  cell.  The  cell  ia  then  placed 
in  the  Untem.  and  the  magnet  applied  to  the  pole 
piecea.  The  iron  particlea  will  be  drawn  dowly 
towards  the  pole  pieoes,  arranging  themselvea  in 
si'mmetric  curves. 


Fia.  1.— Projection  of  Electric  Spark. 

two  vulcanite  columns,  'in  the  upper  endft  of  which 
nje  iusertod  ndjuBtablc  brass  nida,  provided  with 
bru-u  balls  at  opposite  ends.  The  adjacent  balls  are 
adjusted  to  the  atrildng  diatance  and  focussed  on  tlie 
The   light  for  projection  ahould   bo  only 


thi?    coniiuci  .... 

i-oii  are  connected  with  the  bmas  rods,  the  path  of 
the  spark  will  appear  aa  a  brilliunt  white  line  on  the 
screen.    The  discharge  of  a  Loydeo  jar  is  still  moro 


Fra.  5.— Electrical  Repulsion. 

uL'i  trie  fountain.  A  small  glass  vessel  provided 
witJi  II  capiUarj  tuhulure  nt  the  bottom  is  supported 
uU.VL'  a  tumbler.  The  vessel  is  SUed  with  water, 
uiid  the  capillary  aperture  allows  the  water  to  drop 
rl'iHly  when  acted  upon  by  gravity  only;  but  when 
Ihr  wjter  is  electrified  lij  connectiOQ  with  a  static 

thi^  churtge  in  the  character  of  the  discharge  being 


FLASK    WIIGEIS.' 

ri'lHEBE  are  rules  goveminj*  the  weighting  down 
J.  of  CDpea  and  Saaks  which  if  canied  oatcor- 
rfitly  no  more  weight  need  be  handled  tha^i  is 
nuHy  necessary  to  hold  down  the  cope  while  pouring 
"    ■    mould;    but  the  eiact  calculation  is  rather  a 


u.-iii~c  tho  loss  of  the  coating.  Then,  too,  t 
m(..oldcrs  do  not  have  the  time,  if  they  have  tl 
ability,  to  Hgure  out  problems  of  this  kind,  and  it 
vorT  'Inubtful  if  any  foundryman  ever  haa  or  ev 
will  tuko  tho  trouble  to  reduce  the  question  to 
scieTi'^i.'  in  actual  every-day  practice. 

All  things  conaidcrcd,  it  ia  a  bettor  plon  to  takt 


'  Bf  auszsT  E.  HisTus,  in  the  J 


»V"rt"«"-  OOM 


'7 


CSP 


S^f 


3^/z 


ling  lor  them  to  have  "a  run 


"enough 

Mers  it  la  a  rare 
'   They  exercise 


reighta  to  be  used  and  how  to  place  them.  With 
others,  again,  it  is  an  unconunan  occurrence  for 
them  to  pour  off  the  work  without  having  "  a  run 
out."  'Tbey  weight  or  damp  a  mould  without 
seeming  to  give  a  thought  as  to  the  best  points  of 
distribation,  and  apparently  the  fact  has  never 
dawned  on  them  that  it  costs  as  much  to  handle  and 
lelt  the  iron  that  runs  out  on  the  floor,  aa  it  does 
I  melt  iron  for  the  careful  moulder  who  doea  not 
in  it  all  over  the  shop,  besides  the  bod  casting  and 
lot  of  scrap  iron  that  can  he  used  oul^  aa  scrap, 
-  itwithstanding  the  extra  coat  of  the  pig  iron  that 
aa  in  the  mixture. 

There  are  some  foundries  that  use  pig  iron  alto- 
^  sther  tor  weights,  while  others  are  well  equipped 
with  weights  that  areeaay  to  handle,  some  of  which, 
taken  from  various  foundries,  ora  shown  in  the 
drawing. 

Figs.  1 ,  3,  and  4  are  weights  for  snap  moulda  or 

rery     amall    flaaks.    The    dotted  lines    A  A  are 

w»BBea  for  hand  holds.     Fig.   2  ia    a    section  of 

Fig.  I  from  B  B,  showing  the  hand  holes,  and  it 

'      shows  (he  hole  for  pouring  the  metal  through 

the  mould,  the  reverse   from  what  they  usually 

This  is,  the  large  side  of  the  bole  is  down  as 

weight  rests  on  the  mould.     When  the  small 

of  the  hole  is  down  and  the  weights  fit  snug 

level  (as  they  should]   on  the  mould,  it  is  often 

esse  when  the  moulder  is  pouring  the  work  and 

does  not  "  cut  short"  enough,  thehole  in  the  weight 

wilt  be  Qlled  with  metal,  and.  becoming  solid  in  a 

very  short  time,  the  weight  cannot  be  htted  off  to 

chuige  on  to  another  mould  without  lifting  gate, 

coating,  and  oU  vrith  it.    Then  the  gate  has  to  be 

broken  before  it  can  lie  gotten  out  and  the  weight 

used  again.     Whereoa,  if  the  large  end  of  the  hole 

ia  down  ond  gets  filled  vrith  iron,  no  matter  if  it  haa 

become  solid,  the  weight  can  be  lifted  off  without 

loss  of  time.    This  plan  is  practised 


foundry  extensively   engogwl 
and  ia  carried  out  in  the  di 


diSerent  styles  of 


openings  in  the  other  weights.  Fig.  4  is  for  moulds 
that  hove  two  or  more  gotes  or  a  riser ;  they  are 
mode  in  sue  ond  thidmesB  in  proportion  to  tha 
class  of  work  they  are  to  be  used  on-  Fig-  5  is  a 
weight  used  in  (he  hrosa-foundry  of  a  lane  rail- 
road system.  Fig-  6  is  the  righl-haud  and  eleva- 
tion oa  it  ia  in  the  pottem,  showing  the  core  prints 
C  C-  When  making  the  weights  after  the  pattern 
has  been  drawn  from  ^^  mould,  the  wrought-iron 
hoodies.  Fig.  T,  are  pUced  in  the  print  aud  filled 
over,  mokiDg  both  ends  of  the  weight  like  D.  Fig.6. 
Fig.  8  is  a  crose-section  through  centre  of  Fig.  S. 
The  grooves  £  B  ore  for  making  ban  of  Babbitt,  of 
different  weights  to  be  dealt  out  in  the  shop. 

In  one  of  the  largest  jobbing  foundries  in  this 
country  there  were  a  number  of  tons  of  Scotch  pig 
iron  scattered  around  through  the  shop  to  be  used 
as  weights,  and  there  were  tona  of  almost  worthless 
cast  and  malleable  iron  scrap  (that  had  been  culled 
from  the  good  scrap)  lying  in  a  pile  in  the  yard, 
and  yet  this  company  had  not  bought  a  pound  of 
Scotch  iron  in  over  flfteen  ycara.  A  change  was 
finally  made  in  the  administration  of  the  (oundiy, 
and  among  other  improvements  a  pattern  was  made 
on  the  plan  of  Fig.  3.  A  boy  made  some  of  them 
every  day.  A  lot  of  the  refuse  scrap  was  put  in  the 
cupola  at  the  close  of  the  charging,  and  run  into 
weights.  The^  weighed  T51b.  each,  and  gradually 
replaced  the  pig  iron  (to  the  delight  of  the  men,  as 
they  were  better  to  handle),  and  the  Scotch  pig  waa 
put  to  better  use. 

Fig.  10  is  a  section  of  a  heavy  weight.  The^  ore 
made  round  and  square.  The  ring  F  for  Ufbng  it 
being  down  in  a  cup  or  recen  makes  it  convement 
for  piling  the  weights  up  one  on  the  other  with  the 
crone,  and  not  have  them  in  everybody's  way  all 
through  the  foundry. 

Fig.  11  ia  a  heavy  oblong  weight,  and  Fig.  12  is 
round,  with  wrought  trunnions  cast  in  it  for  lift- 
ing. All  these  latter  weights  ore  made  from  3001b. 
to  2.0001b-  each,  and  even  higher,  owing  to  the 
requirements  of  the  foundry  they  are  to  be  used  in. 

A  certain  foundry  firm  engaged  on  heavy  work 
bought  a  lot  of  old  caal-iron  cannon  as  scrap. 
They  cut  them  in  two  in  front  and  behiud  the 
trunnions,  and  used  the  centre  oa  indicated  in 
Fig.  13  for  weights. 
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OUB   COAL   SUPPLT.* 

F1865  Prof.  Jevonfi  gave  to  the  world  his 
startling  calculations  on  the  coming  failure  of 
the  British  coal  supply.  Failure,  rather  than  ex- 
haustion, is  the  climax  to  be  anticipated,  for  it  is 
weU  undentood  that  the  coal  supi>ly  will  suffer  a 
virtual  collapse  long  before  anraing  like  all  the 
ooal  is  fetched  up  from  beneath  the  surface.  Abso- 
lute exhaustion  is  declared  to  be  a  point  that  *'  will 
never  be  reached.*'  Yet  this  is  the  point  which  can 
be  calculated  upon  wi^  greater  ease  than  that  of 
practical  failure,  providing  we  know  with  sufficient 
accuracy  the  total  quantity  of  unworked  ooal,  and 
can  estimate  the  rate  of  consumption.  It  is  not  so 
easy  to  determine  the  period  when  the  cost 
of  winning  the  coal  will  be  so  enhanced  by  the 
incieafluu;  cLepth  of  the  workings,  and  the  market 

Srioe  wilTbe  raised  in  consequence  of  the  compara- 
ve  scarcity  that  tiie  supply  will  cease  to  maintam  our 
manufiicturin^  industries  in  competition  with  the 
world.  It  isnere  that  an  element  of  uncertainty 
intrudes  itself,  and  this  again  is  aggravated  by  pos- 
sible variations  in  the  rate  of  consumption,  as  weU 
as  by  the  difficulty  of  determining  the  limits  of  the 
natural  supply.  We  may  be  tolerably  weU  assured 
that  there  is  no  leas  than  a  certain  Quantity  of  ooal 
underground  lying  within  a  certain  depth.  jButhow 
mudi  more  there  may  be  within  that  depth,  and 
how  far  science  may  enable  us  to  work  eoonomicallv 
at  a  yet  greater  depth,  are  matters  about  whida 
more  or  less  doubt  may  exist.  Something  must  be 
taken  for  granted,  and  the  whole  question  becomes 
based  on  a  balance  of  probabiliaes.  The  Boyal 
Commission  which  began  to  investigate  this  ques- 
tion in  1866,  presented  its  report  in  1871 ,  and 
within  a  month  afterwards  Prof.  Jevons  issued 
a  statement  in  which  he  complained  that 
the  Boyal  Commission  had  misunderstood  him, 
and  had  not  givon  his  conclusions  correctly. 
One  of  the  Commissioners  hod  made  a  special 
protest  against  the  introduction  of  any  allu- 
sion to  the  ProfesBor^s  calculations,  because 
they  seemed  '*  to  imply  the  posBibiUty  of  ex- 
haustion" in  110  years.  Prof.  Jevons  declared, 
in  reply,  that  he  had  **  never  made  an  assertion  or 
prediction  of  the  sort."  In  the  second  edition  of 
his  work  on  '*The  Coal  Question,"  published 
before  the  Commissioners  drow  up  their  report,  he 
bad  stated:  ** I  am  far  from  assuting,  from  these 
figures,  that  our  coalfields  will  be  wrought  to  a 
depth  of  4,000ft.  in  little  mora  than  a  century." 
Considering  tiiat  Prof.  Jevons^s  book  had  so  alarmed 
the  nati<mthat  the  Boyal  Commisuon  may  be  said 
to  have  been  the  result,  it  is  well  to  understand 
what  the  professor  really  did  say.  The  controversy 
is  not  a  mero  matter  of  the  past.  It  concerns  us  at 
the  present  hour,  and  is  rovived  just  now  by  an 
admirable  and  hi^dy  interesting  paper  read  a  few 
days  ago  before  the  B£yal  Statistical  Society  by 
Hr.  Price-Williams,  lliis  gentleman  appeared 
before  tiie  Boyal  Commission,  and  to  a  certain 
extent  combated  the  .supposed  views  of  Prof. 
Jevons,  by  asserting  that  the  increase  in  Ihe  con- 
sumption of  ooal  in  this  kingdom  would  not  go  on 
at  the  rate  at  which  the  professor  had  apparently 
calculated  upon.  That  there  would  be  a  persistent 
increase  was  admitted ;  but  it  was  contended  that 
the  ratio  of  advance  would  fall  off.  The  explana- 
tion given  by  Prof.  Jevons  amounts  to  this — ^that  he 
spoke  hypotheticaUy.  He  puts  the  case  in  this 
way :  '*  what  I  asserted  was,  that  if  the  consump- 
tion progressed  at  the  rate  of  3}  per  cent,  for  llO 
yeaiB,  the  whole  of  the  coal  woula  be  exhausted." 
He  tiien  add8|  "  My  conclusion,  therefore,  was  that 
the  consumption  could  not  possibly  progress  at  that 
rate  for  so  long  a  time." 

The  question  at  issue  has  been  complicated  by  a 
difference  between  the  parties  in  estimating  the 
future  growth  of  the  population  of  this  country. 
Mr.  Pnoe- Williams  expected  that  the  ratio  of 
increase  woidd  decline,  and  that  this  would  tend  to 
fiimfni«Ti  the  rate  at  which  the  coal  was  being  con- 
sumed. On  the  other  hand,  we  find  Prof.  Jevons 
saying,  in  his  reply  to  the  Boyal  Commissioners, 
'*  Mr.  Price- WiUiams*s  theory  of  a  decreasing  rate 
of  rncrease,  even  if  it  were  not  contradicted  by  the 
results  of  the  last  census,  is  wholly  delusive."  The 
professor  pointed  to  the  altered  distributioa  of  the 
poDulation.  The  agricultural  portion,  consuming 
titue  coal,  had  ceased  to  increase ;  but  this  was  not 
the  case  with  the  manufacturing  portion,  with 
whom  the  chief  consumption  lay,  and  where  its 
enlargement  was  especially  to  be  looked  for.  In 
giving  evidence  before  the  Boyal  Commission,  Mr. 
Price-Williams  showed  that,  according  to  his  view 
of  the  diminishing  rate  of  increase,  the  ooal  measures 
down  to  4,000ft.  would  not  be  exhausted  until  the 
lapse  of  360  years. 

The  Boyal  Commissioners  showed  that  by  calcu- 
lating on  an  arithmetical  increase  in  the  rate  of 
consumption — ^that  is  to  say,  adding  three  millions 
of  tons  each  year— ^  would  be  gone  in  276  years' 
But  they  went  on  to  state,  "  In  all  the  foregoing 
e:3timatc»  of  duration,  we  have,  for  the  sake  of 
simplidiy,  excluded  from  view,  the  impossibility  of 
supposing  that  the  production  uf  coal  would  con- 
tinue in  full  operation  until  the  last  remnant  was 

*  ExtxBcted  ftom  Tht  Snghteer, 


used,  and  then  suddenly  cease."  The  Commis- 
sioneis  p6inted  out  that  a  time  must  be  anticipated 
when  it  will  be  more  economical  to  import  part  of 
our  ooal  than  to  raise  the  whole  of  it  from  our 
residual  coal-beds.  They  concluded  their  report  by 
saying,  **  But  it  may  wdl  be  doubted  whetner  the 
manufacturing  supremacy  of  this  country  can  be 
maintained  after  the  importation  of  coal  has  become 
a  neoeosity."  It  is  the  date  of  this  crisis  which 
England  is  concerned  to  know  as  near  as  may  be. 
We  are  admonished  by  Mr.  Price- Williams  that 
the  beginning  of  the  end  already  begins  to  show 
itself.  A  considerable  falUng-off  in  the  production 
from  both  the  Durham  and  the  Northumberland 
coalfields  has  been  apparent  during  the  last  four  or 
five  years,  more  especially  in  the  case  of  the  latter. 
Tliere  is  said  to  be  every  indication  that  the  maxi- 
mum limit  of  coal  production  fit>m  the  Newcastie 
district  has  been  reached,  and  that  the  supply  from 
that  quarter  will  continue  to  decline. 

'*  To  realise  what  is  coming,"  we  are  told  to  look 
to  that  part  of  the  **BIack  Country"  where  the 
ooal  has  Deen  already  worked  out.  In  that  locality 
we  are  bid  to  recognise  in  the  many  ruined  and 
deserted  houses,  surrounded  with  aU  the  other 
indications  of  decay,  *'a  picture  of  what  must 
inevitebly  happen  in  this  country  when  the  other 
great  coalfields  are  exhausted."  With  the  failure 
of  the  British  coalfields  trade  and  industry  will  seek 
a  home  beyond  the  seas,  where,  as  in  New  Zealand 
and  New  South  Wales,  an  almost  inexhaustible 
supply  of  the  precious  mineral  is  to  be  found, 
altiu>ugh  of  a  somewhat  inferior  kind.  However, 
there  is  something  yet  to  be  said,  and  we  venture  to 
suggest  a  few  considerations.  Coal  is  to  be  found 
in  iaaa  country  at  greater  depths  than  4,000ft.  The 
greater  deptii  doubtless  involves  greater  cost.  But 
tiie  superior  quality  of  British  coal  will  tell  in  ite 
favour,  as  comjMured  with  the  resources  possessed 
by  other  countries.  Even  at  a  lesser  depth  than 
4,000ft.  there  may  be  stores  of  coal  vet  undiaoovered, 
and  which  may  postp^ie  the  ultimate  collapse. 
Concerning  the  South  Wales  coalfield,  with  an  out- 
put nearly  one-sixth  the  total  of  the  United 
Kingdom,  the  most  expenenced  mining  engineers 
of  ike  district  ass^  that  the  supply  wfll  last  for 
hundreds  of  years  to  come,  though  it  is  acknow- 
ledged tiiat  m  fifty  years,  or  probably  less,  the 
cost  of  production,  owing  to  deeper  sinlangs,  must 
be  increased.  Unquestionably,  it  is  necessary  that 
we  should  leam  to  nusband  our  present  resources. 
Important  economies  in  the  consumption  of  coal 
have  been  effected  in  recent  years  in  the  raisingof 
steam  and  the  production  of  iron  and  steel.  The 
smoke  of  our  manufacturing  towns  tells  us  that 
great  waste  is  still  going  on,  and  this  is  true  in  the 
case  of  towns  generally,  owing  to  the  extravagant 
mode  in  which  coal  is  used  for  domestic  purposes. 
When  ooal  begins  to  get  dearer  than  it  is,  more 
attention  will  m  given  to  this  matter,  and  improved 
modes  of  working  our  mines  may  also  be  found  to 
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BOTAL    ASTEOirOMICAL    SOCIETT. 

FBIDAT,  March  8th.  Mr.  W.  H.  M.  Christie, 
Astronomer  Boyal  and  President  of  the 
Society,  in  the  chair. 

The  Bev.  Chas.  B.  P.  Davies,  of  Bingmer,  near 
Lewes,  was  balloted  for  and  elected  a  Fellow  of  the 
Society. 

Mr.  A.  M.  W.  Downing,  the  new  secretary  of 
the  society,  mentioned  that  among  the  presente 
received  by  the  society  were  some  glass  trans- 
parencies from  the  photographs  of  the  Corona  taken 
during  the  eclipse  of  Jan.  Ist,  1889.  Mr.  Downing 
also  read  a  paper  on  "The  Greenwich  Standara 
Star-plaoes  for  1888,"  from  which  it  appeared  that, 
on  comparing  the  Greenwich  places  witn  thefunda- 
mentel  places  which  Prof.  Auwers  has  lately 
deduced  from  a  discussion  of  star-places  and  proper 
motions  from  the  time  of  Bradley,  that  there  was 
hax^y  any  practical  difference  in  the  declinations, 
and  that  nght  ascensions  only  differed  by  very 
small  quantities. 

Capt.  Abney  read  a  paper  on  '*  The  Value  of  a 
Scale  of  Density  on  a  Photograph."  He  showed  to 
the  meeting  an  apparatus  whicn  he  had  devised  for 
comparing  the  density  of  two  photographs  or  two 
parts  ofthe  same  photographic  plate,  by  transmit- 
ting light  from  the  same  source  through  the  two 
parte  of  the  photograph  to  be  compared,  and  cutting 
down  the  intemoty  of  one  of  the  transmitted  beams 
by  means  of  a  revolving  screen.  The  two  rays  of 
light  are  then  received  on  a  photometer  screen  and 
compared.  By  means  of  this  instrument  he  has 
compared  the  density  of  photographic  plates  ex- 
posed for  various  periods  of  time  to  the  same  source 
of  light  and  for  tiie  same  time  to  sources  of 
light  of  different  intensity,  and  he  finds  that  the 
length  of  exposure  necessary  to  give  a  certain  deu« 
sity  is  inversely  proportional  to  the  brightnoM  of 
the  light.  Photographs  of  curves  were  thrown 
upon  the  screen  showing  the  intensity  of  ))hoto- 
gra^c  action  in  Yarioua  regions  of  toe  speotrumi 


and  density  curves  corresponding  with  variatioiu  of 
exposure  and  light  intensity.  He  proposed  to  apply 
his  instrument  to  measuring  the  density  of  &e 
photographs  of  the  corona  t^kan  during  differe&t 
ecUpees,  and  requested  that  in  fntoie  edipaes 
observers  should  register  a  scale  of  denaitiea  cor- 
responding to  known  amounte  of  iUumination  on 
the  plates  to  be  used  for  photographing  the  ooioiul 

Mr.  Common  said :  This  is  the  first  aUempt  I 
have  seen  to  apply  numerical  date  which  will  enable 
one  to  determme  the  brightness  of  the  object  pho- 
tographed from  the  density  of  the  photogrqih 
olSained.  From  the  first  I  have  wished  to  hare 
such  date  to  apply  to  photographs  of  nebuhs.  It  it 
easy  enough  to  obtain  contour  lines  correspandinr 
to  regions  of  equal  brightness  ;  but  what  is  needed 
is  a  method  which  will  enable  one  to  detennine 
whether  the  brightneas  of  the  whole  nebula  changes 
from  year  to  year.  If  this  power  has  been  given  us 
by  Capt.  Alm^,  we  ahall  have  made  a  very  im- 
portant step. 

Mr.  Banyard  said :  Captain  Abney  seems  to  hare 
made  an  important  advance  in  his  method  of  mea 


suring  and  comparing  the  density  of  {diotographs. 
There  will  be  some  difficulty,,  however,  in  oom- 
paring  the  Inightness  of  one  corona  with  another 
withuie  exactness  that  Capt.  Abney  hopes  for.  For 
the  corona  is  only  seen  thxongh  the  illuminated 
atmosphere,  the  brightness  of  which  depends  on  the 
amount  of  clouds  on  the  horizon  and  local  circnm* 
stances  outside  the  area  of  total  shadow.  The 
atmorohere  is  so  bright  that  if  the  exposure  is  con- 
tinued long  enough  the  whole  plate  is  fogged  by  it. 
It  probably  adds  o  or  10  per  cent,  to  theraightneas 
of  the  corona.  I  am  glad^o  find  that  Capt.  Abney^i 
experimente  corroborate  the  comparatively  rough 
experimente  which  I  described  to  the  Society  two  or 
three  years  ago.  ahovring  that  doubling  the  tmie  of 
exposure  is  eqmvalent  to  doubling  the  intensity  of 
the  illumination,  and  that  for  any  required  denaty 
the  illumination  and  the  time  of  exposure  are 
invers^v  proportional. 

Mr.  Knobel  read  a  paper,  by  Mr.  Isaac  Boberts, 
entitied  *' Photographic  Analysis  of  the  Great 
Kebula  in  Orion."  The  paper  was  accompanied  by 
a  series  of  photographs  showing  the  extension  of 
the  nebula  on  photographio  plates  with  eiposnies 
of  from  five  seconds  up  to  three  and  a  half  houn. 
The  longest  exposures  uiowed  an  immense  nebulous 
area — ^three  or  four  times  greater  than  that  photo- 
graphed  by  Mr.  Common.  The  structure  shown  is 
altogether  different  in  character  from  that  traoeabie 
in  the  photographs  of  the  Andromeda  nebula  or  the 
nebula  in  the  Pleiades. 

Mr.  Turner  read  a  note  **  On  the  Law  of  Increase 
in  Diameter  of  Star  Discs  on  Stellar  Photographs 
with  Duration  of  Exposure."  He  said  that  Bond, 
in  1858,  had  found  that  the  area  of  the  photographic 
star  disc  varied  nearly  directly  as  the  time  of  ex* 
posure.  Prof.  Pritchard  had  in  1886  found  that  the 
star  discs  varied  nearly  as  the  square  root  of  the 
time  of  exposure,  and  ne  had  found,  on  measuring 
the  star  discs  on  some  Gtreenwich  photographs 
taken  with  a  Dallmeyer  lens,  that  the  law  of 
increase  was  intermediate  between  that  found  by 
Profs.  Bond  and  Pritehard— namely,  the  diameter 
of  the  star  disc  was  approximately  as  the  cube  root 
of  the  time  of  exposure. 

Mr.  Banyaid  said  Mr.  Turner's  result  need  not 
be  considered  as  contradictory  to  those  of  Prob. 
Bond  and  Pritchard,  for  one  would  expe:t  the 
law  of  increase  to  vary  with  different  ins^^imente) 
according  to  the  accuracy  with  which  they  brought 
the  light  of  a  star  to  a  point. 

Mr.  Plummer  said  that  the  Oxford  measures  of 
photographic  star  discs  were  put  forward  as  only 
true  for  tne  instrument  with  which  they  were  takm, 
which  was  a  reflector.  The  star  discs  measured  by 
Mr.  Turner  were  taken  with  a  refractor,  which,  of 
course,  did  not  bring  all  the  colours  absolutely  to 
the  same  focus. 

The  Bev.  A.  Freeman  described  a  new  formal 
equatoreal  coud^,  in  which  the  observer  looked 
up  the  telescope,  which  was  fixed  in  a  poation 
directed  to  the  pole  of  the  heavens,  and  the  b^ 
ofthe  stars  was  reflected  into  the  object-glaa  17 
means  of  two  flat  mirrors— one  at  an  angle  of  40 
to  the  polar  axis,  and  the  other  at  right  angles  to 
it,  and  capable  of  being  turned  round  the  object- 
glass  at  the  end  of  a  short  arm,  which  woud 
permit  of  ite  being  directed  to  any  part  of  the 
heavens. 

Mr.  Common  suggested  that  in  the  case  of  a  re- 
flector with  ite  axis  in  the  pole  of  the  heaTsas. 
the  observer  might  look  through  a  hole  at  m 
centre  of  the  first  mirror,  and  need  not  movo  hw 
position,  as  the  second  mirror  was  directed  to  any 
part  of  the  heavens. 

The  following  papers  were  taken  as  read :— 

Papers  receiYed  1889,  March  8:  Prot.  B- 
Glasenapp,  <'0n  a  Giviphical  Method  for  Deter* 
mining  the  Orbit  of  a  Binary  Star ;"  W.  Bj 
Brooks,  "Discovery  of  Comet  jBrooks,  a,  1889; 
J.  Tobbutt,  "Observations  of  Phenomena  (» 
Jupiter's  Satellites,  made  at  Windsor,  New  South 
Wales,  ill  the  Year  1888 ; "  J.  E.  Gore.  *'  Observa- 
tions of  Uio  Variable  Star  S  (10)  Sagittae ; "  A.  A. 
Uamluiut,  *'  Observations  of  the  Banct  Irit  anl 
Oompariaon  StazB,  mAdo  with  tiiie  Meridiaa  Citti» 
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ttDoorfak;"  F,TcUe,  "Pwut«  dB  la  Nntatian 
dtume ;  Mode  d'Observation  propre  a  la  mettre  en 
^7^  ence  en  une  seule  Soiree ;  ^  Rev.  W.  J.  Oof  ton, 
*•  Obapraliona  of  Comet/,  1888  (Bamiurd),  made  at 
aionyhiirat  CoUege  Obeeiratory ,  »•  Lt.-Oen.  J.  P. 
TVnmmt,  «*  On  the  OrWt  of  Comet  I.  (Sawerthal), 
1888 ;  Lt.-Gen.  J.  F.  Tennant,  "  On  the  Determi- 
na^onof  Notmal  Places ; "  Raddiffe  Obeervatoir, 
Oxford.  ooDununicated  by  Mr.  Stone,  ^^Obeerra- 
tion«  of  Comet  Barnard  (1888,  Sept.  2),  and  Comet 
Barnard  (1888,  Oct.  30);"  B.  J.  Stone,  **Note 
on  a  Bed  Star;"  E.  W.  Maunder,  "  Spectn3«)opic 
S^T'*^"*  of  Sundry  Stan  and  Comets,  made  at 
the  Boval  Obseryatory,  Greenwich,  chiefly  in  the 
Tomb  1887  and  1888;"  B.  W.  Maunder,  "Note 
on  the  Speotnun  of  the  Great  NebuU  in  Orion." 


SCIENTIPIC   NEWS. 

THE  oomet  discoverod  by  Mr.  Brooks  on  Jan. 
14  does  not  seem  to  liave  been  re -observed 
—in  fact,  it  has  been  looked  for  at  the  Lick  Obaor- 
▼atory  without  success. 

The  death  is  announced  at  New  York  of  Capt. 
John  Ericsson,  who  Wiis  a  native  of  Sweden,  and 
was  born  in  1803.  He  came  to  this  country  in 
1826  to  introduce  his  flame  or  caloric  engine,  and 
his  loconiotive,  "Novelty,"  it  will  bo  zemem- 
bered,  could  have  run  Stephenson's  "  Itocket "  a 
alotte  Ric«  for  tho  priae  offered  by  the  directors  of 
Uie  Liverpool  and  Manchester  line  in  1829.  The 
'|NoTdty"  was  withdrawn  from  the  competi- 
tion, some  i>ortions  having  given  way ;  but  in  the 
«srly  triald  it  eclipsed  all  the  other  locomotives. 
ErioBson  was  associated  with  Braithwaite  in  that 
device  ;  but  in  1837  we  find  him  assodated  with 
Mr.  F.  P.  Smith  in  the  introduction  of  a  tug 
fitted  with  a  screw  propeller,  which  towed  a  large 
ahip  on  the  Thames.  Ericsson  is  credited  with 
the  mvention  of  the  screw  propeller ;  but  it  is 
certain  that  it  was  invented  many  years  pre- 
viously to  the  trial  of  Smith  and  Ericsson's 
boat,  and  all  that  can  bo  said  for  the 
distingnishod  Swedish  engineer  is  that  he 
made  the  screw -propeller  a  practical  suc- 
cess. In  1839.  Ericsson  went  to  ^ew  York, 
and  ever  since  has  devoted  his  talents  to  perfect- 
ing his  caloric  engine,  in  the  intetvala  between 
his  invontioBa  of  the  Monitor  and  the  Dntroyer. 
A  renarkable  man  in  many  ways,  he  takes  his 
podtaon  amongst  tho  first  Ime  of  engineers,  and 
his  solar  engine,  or  sun-motor,  on  which  he 
spent  many  yoais  of  thought  and  labour,  may 
yet  be  dera^ped  into  a  machine  commercially 
successful — at  all  events^  in  tropical  countries. 

The  death  is  also  announced  of  Dr.  Johannes 
Brock,  ex-Pktiffessor  of  Zoology  at  Dorpat,  and 
latterly  6f  Gottingen,  where  he  had  filled  the 
Chair  of  Natural  Science.  He  was  known  to  the 
scientific  world  by  his  account  of  a  journey  to  the 
Indian  ArchipoUgo,  undertaken  by  the  aid  of 
Iho  Academy  of  -Berlin. 

At  the  Royal  Institution  last  week,  Prof.  O.  J. 
Ixidge  discoursed  on  the  oscillatory  character  of 
the  well-known  Leyden  jar  spark.     Each  spark 
fa  in  reality  not  simple,  but  complex,  and  though 
it  lasts  only  an  inconceivably  small  fraction  of  a 
second,   yet  by  a  sufficiently   rapid   revolving 
mixTor  it  can  be  analysed  into  a  number  of  dis* 
tinct  oscillations  analogous  to  the  vibrations  of  a 
loaded  spdng  or  the  reed  of  a  musical  inatmment. 
if  the  discharge  is  interrupted  before  it  is  com- 
plete, the-  jar  is  found  charged  in  a  mt3ciBely 
opposite  way  to  what  it  was  at  first.    The  fact 
is  that  the  discharge  has  inertia,  and  overshoote 
the  mark  first  in  one  direction,  then  in  the  other, 
precisely  as  happens  with  a  swinging  pendulum. 
After  referring  to  the  kboura  of  Joseph  Henry, 
of  Washington,  who  was  the  experimental  dis- 
coverer of  the  &ct  of  oscillation  in  the  Leyden 
jar  disehfiigo,  to  those  of  Hdmholtz,    and   Sir 
William  Thomson,  Dr.  Lodge  explained  that  tho 
09cillaticn»  had   been   seen  after   considerable 
labour  and  careful  experimenting  by  Feddersen 
in  Germany.     They  are  often  more  than  a  mil- 
lion per  second,  and  usually  more  than  a  hundred 
thousand.     They  can  be  easily  got  as  high  as  a 
hundred  million  per  second,  and  if  they  were 
msde  very  much  more  frequent  still  they  would 
begin  to  afiFect  the  eye  with  the  sensation  of 
light.     It  is  this  fact,  as  worked  out  by  Maxwell 
and  Hen,  which  invests  the  whole  subject  with 
such  profound  interest  and  importance.     Prof. 
Lodge  then  proceeded  to  show  how  he  had  found 
it  possible  to  make  the  oscillations  much  slower, 
and  ultimately  to  brin^  them  within  the  range 
of  audition.     Eichibiting   these    comparatively 


slowly  osciUating  sparks  to  th6  audience  and 
anal}^sing  them  in  a  slowly  rotating  mirror,  they 
were  seen  spread  out  into  a  long  and  serrated 
band,  having  much  the  appearance  of  a  singing 
flame  similarly  analysed.  The  lecturer  next  pre- 
ceeded  to  exhibit  another  recently-discovered 
fact — ^namely,  that  the  plane  of  polarisation  of 
lij^ht  could  be  easily  rotated  by  a  Leyden  jar 
discharge,  and  that  the  restored  light  was 
oscillatory  in  precisely  tho  same  manner  as  the 
spark. 

Mr.  Eadward  Muy bridge,  of  Philadelphia,  who, 
by  arrangement  with  the  managers  of  the  Royal 
Institution,  had  agreed  to  give  a  discourse  after 
Easter  on  **  The  Science  of  Animal  Locomotion 
in  its  Belation  to  Design  in  Art " — ^illustnited  by 
the  zoopraxiscope — a  subject  of  great  novelty 
and  interest,  has  kindly  consentea  to  deliver  it 
on  Friday  evening,  the  22nd  inst.,  Ik*.  Edgar 
Crookshank  being  compelled  through  illness  to 
defer  his  discourse  on  "Microbes  "  on  that  even- 
ing, as  previously  arranged. 

At  the  meeting  of  the  Boyal  Society  of  Edin- 
burgh last  week.  Sir  W.  Thomson,  president, 
announced  that  a  Keith  prize  had  boon  awarded 
to  Mr.  J.  y.  Buchanan  for  a  valuable  series  of 
communications  extending  over  several  years, 
and  dealing  with  subjects  connected  with  ocean 
currents,  compressibility  of  glass,  &c.,  which 
were  commimicatod  to  the  Society  between 
1885-87.  A  Macdougall-Brisbane  prise  for  the 
period  of  1884-86  had  been  awarded  to  Dr.  John 
Murray  for  papen  on  the  drainage  areas  of  con- 
tinents, the  rainfall  of  the  globe^  height  of  land, 
de|^th  of  the  ocean,  &c. ;  and  a  Macdougall- 
Bnsbane  prise  for  the  period  of  1886-88  had  been 
awarded^  to  Dr.  Ardubald  Geikie  for  numoreus 
communications,  especially  that  entitled  **A 
History  of  Volcanic  Action  during  the  Tertiary 
Period  in  the  British  Islands,"  printed  in  the 
Society's  Transactions.  Sir  W.  Thomson  then 
exhibited  and  described  a  ^yrostatic  model  of  a 
medium  capable  of  transmitting  waves  of  trans - 
verso  vibration.  Tho  object  was  to  show  the 
result  of  elasticity  in  matter  having  no  elasti- 
city, but  having  quasi-elastic  prepdrties  in  virtue 
of  motion,  and  to  give  the  result  that  was  wanted 
to  aid  in  the  struggle  to  explain  the  undulatory 
theory  of  light  and  electre-magnetio  Induction. 
Such  a  medium  required  a  mechanism  whidi  ful- 
filled various  Gonditionsi  and  in  the  model  which 
he  exhibited,  and  which  conaiated  of  three  rayed 
partieles  connected  with  each  other  by  pistons 
moving  freely  in  these  rays,  he  showed  there 
could  be  dilatation^  and  two  distinct  distolrtions 
without  rotation,  and  with  three  (jfyrostets  rota- 
ting in  each  of  these  three -ray  solids,  tho  condi- 
tions of  medium  were  met  from  two  dimensions. 
Prof.  Chrystal,  discussing  the  model,  remarked 
how  much  Sir  W.  Thomson  had  done  in  tho  way 
of  giving  practical  illustration  to  the  most 
abstruse  problems  in  physics. 

At  a  recent  meeting  of  the  Physical  Society 
Prof.  S.  P.  Thompson  read,  a  paper  on  a  **  New 
Polarimeter,"  in  which  he  gave  a  rimttm  of  the 
ordinary  mothods  of  determining  the  position  of 
the  plane  of  polarisation,  pointing  out  their  ad- 
vantages and  disadvantages,  and  exhibited  his 
new  polarimeter  In  which  two  black  glass  mirrors 
placed  at  a  small  angle  (about  2^^  are  used  to 
polarise  the  light  in  two  different  planes.  By 
using  a  suitable  analyser,  the  plane  can  be  dotor- 
mined  to  one-tenth  of  a  degree,  when  the 
substance  examined  does  not  absorb  much  light, 
but  for  dark-coloured  liquids  Prof.  Thompson 
prefera  to  use  one  of  his  '*twin  prisms'*  described 
before  fhe  British  Association  in  1887,  in  which 
the  planes  of  polarisation  are  90**  apart.  Mr. 
Glazebrook  conaiderod  Poynting*s  glass  cell, 
with  different  thicknesses  of  active  solution,  a 
very  convenient  means  of  obtaining  two  beams 
polarised  at  a  small  angle,  as  by  altering  the 
strength  of  the  solution  the  angle  may  be  varied  at 
will.  Prof.  Thompson  also  read  a  note  "  On  the 
Formation  of  a  Cross  in  Certain  Cijstal  Struc- 
tures." Several  specimens  (including  benzoic 
acid,  stalactite,  fee),  which  exhibit  a  radial 
structure  and  show  a  cross  when  examined  by 
polarised  light,  were  thrown  upon  the  screen, 
and  the  fact  that  the  cross  remains  stationarv 
when  the  specimens  are  rotated,  demonstratea. 
Similar  effecte  were  produced  by  mica  sectora 
arranged  radially,  thus  showing  the  stationary 
cross  to  bo  causea  by  the  light  not  being  analysed 
in  those  directions. 

At  the  meeting  of  the  Boyal  Botanic  Society 
held  last  Saturday,  a  branch  of  coffee  thickly  set 


with  ripe  fliilt  from  a  plant  growing  in  the 
society*  B  conservatory  was  shown  at  the  meeting. 
Dr.  Prior  mentioned,  as  a  curious  fact,  that  m 
parts  of  Abyssinia  the  fioahy  outside  husk  only 
IS  eaten,  the  part  wc  use  being  thrown  away  as 
worthless. 

The  Croonian  lecture  before  the.  Royal  Society 
this  year  will  be  deli\-CTod  by  Dr.  Roux,  of  the 
Pasteur  Institute,  on  tho  subject  of  *'  Preventive 
Inoculation,*'  founded  on  observations  made  in 
the  institute.  The  date  is  not  yet  fixed ;  but  if 
his  health  permito  M.  Pasteur  himself  will  bo 
present. 

T^e  council  of  the  Gef^qgists*  Association  havo 
imder  consideration  a  proposal  to  organise  an 
excursion  during  October  next  to  tuQ  active 
volcanic  regions  of  Italy.  The  proposal  was 
submitted  by  Dr.  I^vis,  \^o  is  intimately 
ac<iuainted  with  the  re^ons  in  Question,  and  who 
will  probably  be  the  principal  leader  of  the  party, 
in  the  event  of  the  excursion  being  decided  on. 

The  utter  usolcssness  of  a  system  of  examina- 
tion which  hindera  intending  patentees  and  does 
not  guarantee  them  against  taking  out  patente 
which  are  invalid,  because  antidpatod,  is  oegin- 
ning  to  dawn  on  the  minds  of  American  in- 
ventors. The  abolition- of  the  present  Amerioan 
system  of  granting  patents  is  strongly  talked  of, 
and  oompktints  ngainst  the  Patent  Ofiice  are  ver>'' 
frequent.  Nearly  all  the  officiEil  malfeasances  and 
mineasances  in  tho  calendar  are  charged  against 
the  officials  of  the  Patent -office.  *'  Carelessness, 
neglect  of  duty,  favouritism,  oomiption,  fraud, 
bribery,  systematic  effoxts  to-  swindle,  persecute, 
and  defeat  inventors  in  their  endeavour  to  sectiro 
patente,**  are  charges  made  by  the  New  York 
World.  Amongst  others  the  Scientific  Atncrican 
concludes  an  article  by  striking  at  the  root  of 
the  evil — advising  the  abolition  of  the  present 
examination  system  of  granting  patents,  and 
letting  each  inventor  judge  for  himself  whether 
it  is  for  his  interest  or  not  to  take  out  a  patent 
for  his  alleged  invention.  Here  is  a  specimen  of 
the  way  in  which  tho  work  is  done  :  it  is  a  static 
induction  generator,  in  which  tho  glass  discs 
have  varnished  sur&ces,  and  aio '  provided  ^th 
strips  of  foiL  Each  o(f  the  discs  has  a  central 
notched  opening,  and  wooden  hubs  fit  into  these 
openings,  and  are  secured  ,by  screws.  There 
does  not  appear  to  be  a  single  feature  of  any 
value  but  wlmt  has  been  tried  and  made  public  by 
Mr.  Wimshurst. 

An  instance  of  going  a  Irag  way  round  to 
arrive  at  an  easily-accessiUe  spot  may  be  found 
in  tho  following,  which  we  quote  from  an  Ameri- 
can paper :  An  iron  draw  at  Bridgepoirt  (Oonn.), 
weighing  300  tonB»  atteohed  to  the  n^w  bridge 
over  the  Pequonnock  River,  wiU  be  turned  by 
electricity,  and  is  believed  to  be  the  first  of  ,tho 
kind  in  the  country.  To.  move  the  draw  in  the 
ordinary  way  requires  the  muscle  of  from  two  to 
five  men,  according  to  dreumstances,  and^  as  it 
must  be  opened  an  average  of  20  times  daily 
throughout  the  year,  the  labour  is  gre^t  as  well 
as  expensive.  -  The  dty  authorities,  with  a  view 
to  lessen  both,  have  introduced  an  electric  motor 
of  7iH.P.  power,  the  force  being  tnmsmitted 
from  the  Bridgeport  electric  light  plant  half  a 
mile  away.  This  motor  makes  1,600  revolutions 
each  minute,  and  by  the  use  of  gearing  the 
number  is  reduced^  producing  a  power  both 
steady  and  sure.  The  motor  mdy-b^  reversed,  so 
as  to  turn  the  draw  either  way. 

The  paper  read  recently  before  the  Ropral 
Sodety,  by  Prof.  S.  P.  Thompson,  is  an  im- 
portant contribution  to  electrical  knowledge.  It 
isentitied  *'  On  the  Magnetic  Action  of  Displace- 
ment Curronte  in  a  Dielectric,'*  and  describes 
apparatus  by  which  induction  currente  can  bo 
received  and  rendered  audible  in  a  telephone. 
Prof.  Thompson  thinks  the  device  mav  be 
regarded  as  a  kind  of  ''proof  plane**  for 
exploring  varying  elcctro-stetic  fields,  and  is 
probably  capable  of  being  used  for  the  investi- 
gation of  specific  inductive  capadties. 

The  Journal  of  the  Sodety  of  Arts  for  last  week 
contains  an  illustrated  report  of  Prof.  S.  P. 
Thompson's  paper  on  *'Ai*c  Lamps  and  their 
Meduuusm,**  which  will  be  >'alued  by  all  who 
have  to  deal  with  tJiose  appliances. 

The  Royal  Meteorological  Sodety*  s  tenth 
annual  exhibition  of  instruments  will  be  hold  at 
the  Institution  of  Ci\dl  Engineers,  25,  Great 
George- street,  Westminster,  in  conjunction  with 
the  society's  meeting,  on  Wednesday,  the  20th 
inst.,  and  will  be  very  interesting  and  instruc- 
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tive.  The  exhibition  is  specially  devoted  to 
actinometera  and  solar  radiation  apparatus.  It 
will  also  include  several  new  instruments,  and 
a  number  of  photographs  of  flashes  of  lightning, 
douds,  &c.  The  exhibition  will  remam  open 
till  Friday,  the  22nd  inst.  Persons,  not  Fellows, 
wishing  to  visit  the  exhibition  can  obtain  tickets 
on  application  to  Mr.  W.  Marriott,  Royal 
Meteorological  Society,  30,  Great  George-street, 
8.W. 

The  tramway  line  of  the  Series  Electrical 
Traction  Syndicate,  Limited,  which  has  been 
just  completed  at  Korthfleet  and  Gravesend,  has 
Deen  buut  to  show  the  practicability  of  running 
electrical  tramcars  in  series  with  each  other,  a 
method  which  obviates  the  difficulties  of  the 
parallel  distribution  method. 

The  Mekarski  oompreesed-air  motor  tor  street 
tramwavs  is  being  taken  up  by  American  capi- 
talists for  introduction  into  the  United  States. 
The  car  has  been  modified  in  some  details  to  suit 
the  supposed  exigencies  of  American  practice, 
and  as  now  arranged  the  nir  reservoirs  under  the 
oar  store  70c.  ft.  of  air,  compressed  to  6001b.  per 
square  inch. 

Among  the  improvements  lately  introduced  on 
the  Londoii,  Chatham,  and  Dover  Railway  for 
the  convenience  of  passengers  aro  some  com- 
modious carriages,  fitted  with  lavatories,  and 
divided  into  five  compartments,  the  two  end  ones 
containing  ordinary  fimt-dass  accommodation; 
the  central  compartment  is  divided  into  two  very 
complete  lavatories,  divided  by  a  diagonal  parti- 
tion, and  communicating  each  with  a  small  saloon 
accommodating  five  passengers. 

A  laboratoxj'  mainly  for  the  bacteriological 
study  of  milk  is  about  to  be  established  in  Berlin, 
at  the  su^estion  of  Dr.  Hueppe,  of  Wiesbaden, 
who  has  investigated  the  subject  for  years,  and 
has  definitely  proved  that  lactic-acid  fermenta- 
tion is  caused  b^  a  special  fungus,  and  butyric - 
add  fermentation  by  another.  Prazmowski, 
Liborius,  Fuchs,  and  Neelsen  have  discovered 
other  bacteria  in  milk,  and  their  purely  scientific 
researches,  undertaken  solely  with  a  view  to 
widening  the  limits  of  bacteriology,  are  now 
bearing  valuable  practical  fruit.  It  is  known 
that  infant  mortality  is  due  largely  to  unwhole- 
some milk,  which  can  now  be  rendered  harmless 
by  sterilisation. 

At  a  recent  meeting  of  the  Paris  Academy  of 
Medicine,  Dr.  Dujardin-Beaumetz  exhibited  a 
new  alimentary  substance,  which  he  names 
Fromentine.  It  is  obtained  from  wheat  by  the 
aid  of  special  millstones,  and  is  really  the  embr^^o 
of  the  wheat  reduced  to  fiour.  It  contains  three 
times  mora  nitrogenous  substance  than  meat,  and 
a  large  proportion  of  sugar.  It  is  thought  that 
it  may  advantageously  replace  powdered  meat  as 
a  concentrated  food.  It  may  be  employed  for 
making  soups,  and  even  for  making  biscuits. 

An  international  anthropometric  laboratory  on 
Mr.  Galton*s  plan  will  be  established  in  connec- 
tion with  the  Paris  Exposition.  The  congresses 
on  anthropology  -will  be  held  in  August. 

A  prohistoric  station  has  been  discovered  on 
the  banks  of  the  Vez^ro,  opposite  that  of  the 
Langerie,  by  M.  E.  Riviere.  It  is  of  the  Quarter- 
nary  period,  and  M.  Rivi^  has  already  collected 
cut  stones  and  instruments  of  bone  amongst  the 
remains  of  roindeer  and  birds. 


LETTERS  TO  THE  EDITOR. 
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The  Prudential  Aasuranoe  Oompany. — 
From  the  fortieth  annual  report  of  the  Prudential 
Assurance  Company,  it  appears  that  in  the  ordinary 
branch  the  numb^  of  policies  issued  during  the 
year  1888  was  42,475,  aasuring  the  sum  of 
£4,399,769,  and  producing  a  new  annual  premium 
income  of  £23o,487.  The  premiums  received  during 
the  year  amounted  to  £718,848,  or  £183,717  more 
than  in  1887.  The  claims  amounted  to  £210,056, 
and  there  were  146,966  polidee  in  force.  Turning 
to  the  industrial  branch,  we  find  that  £3,256,;UG 
was  received  in  premiumS'-an  increase  of  £197,845. 
The  deaths  numbered  142,751,  and  the  claims 
reached  £1,231,186.  A  saving  of  1^  per  cent,  was 
made  in  the  expenses  for  the  year,  as  compared 
with  those  of  the  previous  year.  The  assets  of  the 
company  were  raised  from  £7,867,103  to  £9,302,007, 
being  an  increase  of  £1,434,004  on  the  year.  The 
efforts  of  the  directors  to  promote  the  stability  of 
the  industrial  policies  have  succeeded,  as  is  shown 
by  the  fact  that,  notwithstanding  tne  enormous 
increase  in  this  branch  during  the  past  two  vears, 
the  average  duration  of  the  8,063,293  poliaes  in 
force  at  the  end  of  the  year  is  no  leas  than  six  years. 


[Wt  do  not  hold  our§elve»  respontHU  for  th«  opinion$ o 
owr  eorretpomdonU,  7*h«  Editor  rtMpeet/uU^  r«questa  that  al 
eornmuHieaikmt  ghould  bt  drmen  up  a»  bri^  atpouihU.] 

AU  €ommumeaHoH*  akould  be  addruaed  to  tfu  Eorroa  of 
the  Enolzbh  MxcaAirxG,  832,  Strand,  W.C. 

AU  Ohoquoi  and  Fattr-offiee  Order*  to  be  made  payable  to 
J.  Fasbmoeb  Eowasds. 

*«*  In  order  to  faeUUate  rtferenee,  Correepondenle,  when 
Bpeahmg  of  any  letter  previoualy  inaertedf  teiU  oblige  by 
mentioninff  the  nun^>er  of  the  Letter,  ae  vftU  at  the  page  on 
which  it  appears, 

"I  would  have  evetyone  write  what  he  knowi.  and  aa 
mudi  as  he  knows,  but  no  more ;  and  that  not  in  this 
onlf,  but  in  all  other  subjeets :  For  such  a  pexwm  may 
have  some  partioalar  knowledge  and  ezpemnoe  of  the 
natore  of  such  a  person  or  snoh  a  f  oontain,  tbat  as  to 
other  things,  knows  no  more  than  what  everybody  does, 
and  yet,  to  keep  a  clutter  with  this  little  pittance  of  his, 
wiU  nndsrtake  to  write  the  whole  body  of  physicks,  a  vice 
from  whence  great  inoonvenienoes  doive  their  original." 
—MoiUaign^t  Se»aye, 

msPTimns  ajstd  sattjbn. 

[29707.1  —  Jb  vois  avec  grand  plaisir  dans 
"  rE.M.*'  les  communications  au  sujet  de  Neptune, 
des  satellites  deSatnme,&c.  .  .  .  Bestint^res- 
sant,  pour  les  amateurs,  de  pouvoir  comparer  la 
puissance  de  leurs  telescopes,  de  savoir  oe  qu*on 
voit  avec  un  obiectif  donn^.  C'est  pourquoi  je 
vous  £crit  ces  queloues  mots  dans  Tespoir  de  voir 
oontinuer  de  pareules  correspondances.  Avec  mon 
huit  pouces,  r^fracteur,  de  Grubb,  Neptune  se 
montre  oomme  un  petit  diique  tres-net  avec  les 
gross,  de  160  et  250  fois ;  mais  je  n*ai  pas  r^ussi 
encore  k  le  voir  nettement  avec  des  gross,  plus 
forts ;  ceux-d  le  montrent  oependant  trie  different 
d'une  etoile.  Quant  k  Encelade  et  Mimas,  je  puis 
en  dire  exactement  ce  qu'en  dit  '*  Amateur, 
F.K.A.S.,**  lettre  29683.  Je  vois  Encehide  tr^s  bien, 
assez  souvent,  mais  ce  n' est  pas  un  obj^t  fadle ;  quant 
k  MimaSj  je  n*ose  encore  nen  affirmer. 

Louvam,  9  Mars,  1889.  Br.  F.  Terby. 
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ABTBONOmr,    AND 

MEOHANIO." 

[29708.]— I  HJLVB  been  waiting  to  see  whether 
any  notice  would  be  taken  of  the  remarks  made  by 
Mr.  Mee  on  p.  398  (Jan.  11)  about  the  "growing 
tendency  to  desert,"  &c.  It  should  not  be  forgotten 
that  the  Liverpool  Astronomical  Society  is  a  society 
which  to  a  certain  extent  came  into  existence  through 
thB  Enousb  Mbchanic,  and  toa  certain  extent  abo 
it  encourages  the  study  of  astronomy.  All  its 
members  are  presumably  acquainted  in  some  degree 
with  astronomy,  and  jom  the  society  because  uiey 
are  interested  m  the  study  of  celestial  sdenoe.  The 
work  of  the  society,  and  that  of  the  Enolish 
Mechanic,  seems  to  me  to  lie  on  different  lines,  for 
the  circulation  of  the  "E.  M.*'  is  world-wide,  and 
it  introduces  astronomy  to  the  notice  of  those  who 
possibly  know  nothing  about  it,  but  may  be  induced 
to  take  it  up  by  reading  what  they  do  in  these 
pages.  I  do  not  think  there  is  any  tendency,  as 
Mr.  Mee  suggests,  to  "  desert  our  old  friend  for  the 
pages  of  the  Journal  of  the  L.A.S.'' ;  but  if  there 
IS,  that  is  not  tiie  way  to  promote  tiie  study  of 
astronomv.  Those  who  jom  the  L.A.S.  do  not 
want  telung  about  the  wonders  of  the  heavens; 
they  presumably  are  acquainted  with  astronomy; 
but  if  it  is  desirsd  to  spread  a  knowledge  of  that 
sublime  sdenoe,  we  must  appeal  to  those  who  know 
nothing  about  it,  and  that  cannot  be  better  done 
than  in  the  para  of  the  Enolibh  Mecsanic,  which 
is  read,  I  verilv  believe,  by  many  thoughtful  men 
in  all  parts  of  the  world.  After  making  these  com- 
ments, I  must  also  say  that  I  cannot  admit  that 
astronomy  has  been  neglected  in  our  "  old  friend." 

Klmaa. 


A  MODEL  i<oooicoTry:B. 

[29709.1— Sekino  "J.  G.'s"  letter  (29695)  re- 
specting the  above,  we  suggest  that  **  J.  G."  make, 
in  a  proper  manner,  a  commete  set  of  patterns  for  a 
loco.,  the  size  now  being  aescrihed  in  "  Ours  "  by 
**  J.  H."  ;  then,  perhaps,  he  would  alter  Ins  opinion 
about  the  "  regular  trade "  price  being  **  mon- 
strous." 

Nevertheless,  we  think  his  suggestion  worthy  of 
notice,  and  shall  (if  agreeable  to  ''J.  H.")  be  willing 
to  take  the  matter  up,  and  supply  the  sets  as  cheap 
aspossible. 

It  seems  to  us  rather  bold  on  his  part  to  say  that 
"  the  engine  might  be  well  made  in  twelve 
months."  One  of  our  customers  has  been  over 
eight  years  (in  his  spare  time)  making  a  model  looo. 
and  tender. 

Whether  the  looo.  now  being  deeoribed  by 
"J.  H.**  is  to  be  such  an  eU^rate  affair  as  this 
remains  to  be  seen. 

Butler  Bros.,  Engineering  ModeUers. 

Bentham-road,  South  Hadcney,  London, 
March  11.  ^  ' 


TEB  XiATE  KB.  JOHN  BBICSSOir. 

[29710.] — ^No  more  remarkable  figure  will  be 
found  in  the  history  of  mechanical  invention  than 
that  of  the  subject  of  this  notice,  whose  death 
occurred  at  New  York  on  Thursday,  the  7Ui  iiut. 

Bom  in  Sweden  in  1803,  Ericason,  after  a  we* 
oocious  boyhood,  had  rapidly  reached  the  nak  of 
lieutenant  in  the  Swedish  army,  his  beautifully- 
executed  military  maps  having  attracted  tike  notoe 
of  King  Bemaaotte.  At  the  age  of  22,  having 
invented  a  ''flame  engine,"  the  parent  of  bis 
*'  caloric  "  motor  system,  the  youthful  oifioer  ob- 
tained leave  to  visit  England  in  1823 ;  but  he  never 
returned  to  his  native  country.  This  was  the  yesi 
in  which  another  celebrated  engineer,  Mr.  C.  B. 
Yi^oles  (whose  forthcoming  biography  will  oon- 
tarn  maxry  references  to  Ericsson)  bad  returned 
from  the  United  States,  these  two  pionsen  in  enn- 
neering  science  beoommg  acquainted  throu^  Uie 
intervention  of  Mr.  John  Braithwaite.  This  wu 
not  long  before  the  birth  of  railwap,  for  the  ^nc- 
tical  success  of  which  some  sort  of  "locomotive'* 
engine  was  indispensable.  Ericsson  soon  heard  of 
the  competition  l&at  had  been  invited  by  the  direc- 
tors of  the  Liverpool  and  Manchester  Rsilway,  ud 
at  once  determined  on  contriving  a  machine  to  be 
worked  by  caloric  action,  from  which  idea,  in  m 
incredibly  short  time,  sprang  the  famous  ''Novelty." 
The  inventor  was  haraly  pressed  for  funds,  wbidi 
were  to  a  large  extent  advanced  to  him  by  hia  friend 
Vignoles,  who,  in  fact,  was  a  third  patentee  in  the 
ingenious  invention  of  Ericsson,  whio^as  midit  be 
expected,  had  no  pecuniary  success.  The  full  par- 
ticulars of  the  trial  will  nve  understand)  be  givea 
in  Mr.  C.  B.  Vignoles*  biography.  Ericann, 
nothing  daunted,  constructed  two  more  locomotives, 
the**King  WilUam  the  Fourth  "  and  the  "  Queen 
Adelaide/^  which  were  an  advance  on  the 
'* Novelty,"  though  not  yet  e^ual  to  G.  Stephen- 
son's improved  engine  in  tractive  power ;  but  they 
were  the  earliest  k>oomotives  in  which  the  link  for 
reversing  the  engine  was  introduced.  Ericaeon  was 
also  l^enrst  to  use  superheated  steam,  which  bad 
an  experimental  trial  in  an  engine  on  a  boat  in  Hie 
Brent's  Canal. 

£  1839,  Ericsson  went  to  the  United  States  of 
America,  which  has  ever  since  been  his  home.  Here 
for  half  a  century  his  unwearied  and  fertile  geoiu 
has  had  full  play.    He  hod  invented  the  "screw 

Siopeller"  in  1837.  which  the  British  Lords  of  the 
idmiralty  rejected,  because  "its  motive  power 
being  in  {he  stem,  it  was  impossible  that  it  should 
be  steered.''  But  the  success  of  the  Primtm,iR 
American  waters  in  1841,  was  the  best  answer  to 
this ;  and  for  the  next  twenty  years  the  gifted  de- 
signer worked  on  till  the  triumph  of  his  crowning 
aduevement  in  the  world-famed  Monitor,  built  in 
a  hundred  days,  which  defeated  the  Merrime  in 
March  1862,  and  turned  the  current  of  naval 
victory  in  the  dvil  war.  From  that  time  to  the 
present  Ericsson's  work  has  never  ceased  nor  bis 
mvention  flagged.  The  complete  catalogue  of  his 
mechanical  contrivances  and  improvements  fiUs  a 
volume  of  several  hundred  pages;  bxl  enonnons 
display  of  his  machines  being  exhibited  in  tiie 
Centennial  Exhibition,  at  Phuadelphia,  in  1S77. 
But  since  that,  up  almost  to  the  day  of  his  death, 
Ericsson's  brain  has  teemed  with  inventions:  de- 
signs  for  new  or  better  "caloric"  engines,  ap- 
pued  impartially  in  every  direction,  from  maDn", 
stationary,  and  domestic  engines  to  sewing* 
machines,  being  continually  worked  out  at  m 
New  York  factories,  following  one  another  with 
bewildering  rapidity.  The  latest  form  his  con- 
structive genius  has  taken  was  in  perfecting  the 
various  "solar-engines,"  which  he  has  devised 
from  time  to  time,  among  them  being  actinometers 
to  measure  sohu'  radiation,  calorimeters  for  its 
dynamic  agency,  and  others  to  utilise  the  wasted 
sunshine  which  falls  upon  the  earth.  On  this  point 
we  quote  his  own  woxtls :  "  More  than  twenty-two 
millions  of  solar  engines  of  lOOH.P.  each  could  be 
kept  at  work,  ninehoura  a  day,  utilising  the  beat 
now  wasted  alonff  the  water  fronts  of  some  only  of 
the  sun-burnt  r^ons  of  theearth."  These  ideasmay 
possibly  turn  out  to  be  more  visionary  than  others 
of  unquestionable  value,  as  his  "  screw-propeller'* 
and  his  Monitor  type  of  war  vessels,  which  the  late 
Mr.  Soott-RusseU  characterised  as  "a  creation 
peculiarly  American  and  altogether  original." 

The  remark  attributed  to  Mr.  Boulton,  the 
partner  of  Watt,  made  to  Boswell  on  his  visit  to  the 
famous  **  Soho  "  works  in  1784,  may  bo  applied 
with  an  increased  intensity — ^measiued  by  th& 
century  that  has  intervened— to  the  gigantic  results 
of  Ericsson's  brains  and  operations :  '*  I  sell  hew, 
sir,  what  all  the  world  desires  to  have — ^power  1  ** 

Mr.  Ericsson  (or  Captain,  as  he  is  called  in  Xew 
York)  was  in  almost  i)erfect  health  up  to  ajf^ 
days  ago.  His  last  letter,  we  believe,  to  an  £ugu» 
friend,  dated  1 1th  January,  1889,  shows  his  band- 
writing  as  clear,  legible,  and  careful  as  in  thoae 
now  before  us,  written  in  1829  and  1830.  Tliey  arj 
symbolic  of  a  rare  constitutional  strength  an« 
vigour  retained  to  an  advanced  age ;  his  eye  ub- 
dimmed,  and  his  natural  strength  unabated*    _ 

a  J.  V. 


'  4 


Uxnni  15,  1889. 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE:    No.  1,251. 


51 


RILLS  mBAB   OAXrOKT. 

[2d711.]-03r  Haich  6,  about  Th.,  the  rilto  near 
Cauchf  were  well  eeen  with  a  ^  Wray,  220  e.p. 
The  southern  lill,  near  the  terminator,  appeared  to 
hire  ft  Texy  marked  dfipreonon  on  its  S.  noe,  which 
bacsme  len  towazda  Ganichy ;  oloia  beyond  which  it 
difided,  and  the  two  bnmchee  cuxvea  towaids  the 
S.,  00  which  Bide  were  three  detached  hills. 

The  northern  rill  waa  leas  oonspicaooa ;  S.  of  it 
there  seemed  two  depreasions,  N.E.  of  Cauohy. 
S.W.  of  Cauchy  was  a  mound,  opposite  a  gap  in  a 
lya^  mountainous  ridge.  N.W.  of  Caochy  was  a 
crater,  oonnected  with  a  mountain  and  semiaroular 
ndge.  also  a  crater  near  the  terminator. 

A.  UtUe  later  the  Ato  satalllteB  of  Satom  were 
maeh  easier  than  nsoal.  Star  discs  were  small,  and 
it  Msmed  as  if  a  small  star  was  visible  just  dear  of 
the  flare  of  Sinus,  at  about  20^.  It  dia  not  appear 
tn  be  part  of  a  broken  ring. 

Beading.  Q.  T.  Dayla. 


AKHYDBOTTS   AJTALTSIS.    nX.— 
TKBBKOOHBOKATIOS. 

'29712.]— Pi^iTTOTBB,  in  his  celebrated  "Blow- 
pijie  Tables,*'  says  that  '*  gold  oxide,  in  borax  and 
nit  of  phosphorus,  before  the  blowpipe,  is  reduced 
ti«  metal  without  dissolting."  This  statement, 
ffhicfa  I  had  been  poring  over  some  ten  3rears  pre- 
vooilj,  stimulated  my  youthful  (in  the  study  of 
thu  Kieoce)  ambition,  in  India  m  1869,  to  find 
>  •!&«  reageut  in  which  gold  u?ohU  dissolve  before  the 
Morpipe. 

I  argoed  to  myself  that  the  chemist  does  not  com- 
m  iioe  his  solutions  of  substances  in  the  best  way — 
with  x8//«— such  as  borax  and  microoosmic  salt,  out 
Miithpiire  acids.  If  inst<»ad  of  beginning  to  attack 
h!3  nrjjQfa  vilia  with  aqueous  solutions  of  nitric  or 
hydrochloric  acid,  he  were  to  persist  in  using  a 
«>'lutioa  of  sodium  nitrate  or  of  copunon  salt,  should 
we  not  be  able  to  justly  apply  to  bun  the  ^pro- 
cifitius  epithets  of  the  old  (jknnan  chemist  Secher 

'  Physics  Subterranea/'  lib.  Y.  cap.  HI.),  when 
writing  in  favour  of  ^chemy  in  1d70  : — *'  Annus 
K,  staJtiifl,  et  nebulo,  qui  illsm  practice  exponit"  f) 
Yet  if,  as  the  term  "  Blowpipe  jinmlyt%$  *'  certainly 
implie.4,  the  pyrologiat,  like  the  chemist,  pretends, 
»r  (to  be  more  polite)  proposes,  to  effect  the  $epara- 
>''^  of  the  oxides,  &c.,  he  is  examining,  his  per- 
aitoQt  nae  of  fused  sodium  borate  (3NaB0.  +  B,0, 
orXoJB^OT),  or  of  fused  microcosmic  salt  (NaPOOi 
when  the  constituent  adds  are  at  his  service,  surely 
Roden  him  liable,  in  the  coarse  language  of  the  old 
Teatomc alchemisft.  to  be  called  (diemically)  ''an 
«»,  or  a  fool,  or  a  blockhead  ?  ** 

I  determined,  tikorefore,  at  Simla,  in  India,  in 
\^,  to  try  file  sffect  of  using,  as  blowpipe  re- 
igeots,  pare  fusod  boric  add,  of  which  I  had 
Wjoght  a  small  cjuantitT  with  me  in  the  case  of 
^•lowpipe  amiaratms  I  haa  purchased  at  Fx«iberg  in 
1 J6T ;  and,  fortuxuitely,  I  was  able  to  procure  vniat 
Ithoo^t  pore  phosphoric  add  (but  X  found  after- 
wards it  contained  about  10  per  cent,  of  soda:  it 
^'^  as  a  powerful  add  before  the  blowpipe),  in  the 
^bpe  of  *^gladal  jihosphoric  add,"  at  iheprindpal 
"^nir^'s  uiop  ixa  iSinua,  where  they  need  it  for 
a-iking  what  they  called  "  chemical  food.*' 

I  be;gan  br  attooipting  to  dissolve  ^e  most  easily 
^^nble  imd  liighest  colouring  oxide  I  could  think  of 
-^lamely,  that  of  cobalt — ^m  my  pure  fused  boric 
uid;  bat  found  that,  so  far  from  dissolving,  as 
^r  Henry  Roscoe  and  the^other  chemists  taught  (for 
^▼enty  years  afterwards^  j  the  OoO  only  formed 
little  black  spherides,  whidi  floated  about  in  the 
^  as  pTToborates,  giving  it  no  colour  whatever. 
%u«t6d  with  this  f^ure  (for  I  did  not  at  first  see 
the  importance  of  the  reaction  I  had  been  so  f  ortu- 
luie  as  to  be  the  first  to  obtain).  I  next  tried  my 
"|rlacial  phosphoric  acid ''  with  the  same  substance 
(LoO),  and  I  shall  never  forget  the  delight  with 
^ch  I  manufactured,  without  the  least  difficulty, 
I  "magnificent  red- violet  bead,  like  a  combination 
ofrabyand  amethyst*'  {vide  my  notebook  of  the 
^e).  With  a  very  minute  proportion — a  mere 
tnct-H)f  CoO,  the  phosphoric  b«ad  remained  a 
tnght  dnk  colour;  but  in  both  cases  it  was  deep 
^Be  While  hot,  graduaUv  changing,  as  it  cooled,  io 
^ae^riolet,  and  then  rea- violet  or  pink  when  cold, 
'^^c^'^rdin^  to  the  proportion  of  cobalt.  Two  obvious 
^b^rations  were  to  be  drawn  from  this  new  ex- 
Wnmeot: — 1.  As  the  hydrated  sslts  of  cobalt  are 
R^,  and  the  anhydrous  blue,  it  was  evident  that 
^  hot  bead  in  cooling  must  ehemicaliy  absorb 
^^nu»pheric  moisture  from  the  air  in  certain  pro- 
portion ;  after  which  the  bead  deUi^uesced  from  the 
%ffii:  source,  until.  In  a  few  hours,  it  became  a  little 
/'\  of  red-violet  water.  2.  As  the  rmicroooamic- 
wlt  bead  (NaPOO  -•■  CoO  remains  blue  when  cold, 
;  u  evidently  the  additional  soda,  or  alkalinepre- 
':<inunance  in  the  bead,  which  produces  this  effect ; 
uid  (this  lost  seemed  to  me  a  veri/  curious  point, 
^ell  worthy  of  attention)  the  soda  thus  seemed  to 
•^ve  the  same  ultimate  effect  upon  ttie  meehoHtMl 
ut  physical  constitution  of  the  cooaltine  bead,  as  the 
Implication  of  Intense  (blowpii>e)  heat  had  to  it 
^porarHy ;  both  causing  it  to  assume  a  deep-bine 
"^ymi,   I  say  **mechaii^  oonstitution*'  because 


the  additional  soda  having  completely  altered  its 
ehemieat  constitution,  it  u  evioently  the  former 
alternative  to  which  we  must  look  for  an  exphma- 
tlon. 

This  reflection,  coupled  with  the  observation 
above  mentioned — ^vis.,  that  the  red-violet  (or 
phosphoric)  bead  in  cooling,  changed  from  blue, 
not,  throuah  blue- violet,  to  red-violet,  cold — ^thatis, 
changed   m   the   chromatic  order    of    the   solar 

rtrum,  from  blue  to  violet,  led  me  to  believe  that 
texturtf  ao  to  speak,  of  the  phosphoric  bead 
had  been  precisely  nmHariy  altered  by  the 
application  of  heat  in  one  instance,  and  by 
the  chemical  combination  with  its  molecules, 
of  molecules  of  sodium  and  o^gen  in  another. 
But  the  effect  of  heat  applicadon  to  almost  all 
substances  is  to  expand^  themj  or  rather  the 
pores  or  minute  circumjacent  spaces  of  their  mole- 
cules ;  and  it  seemed  to  me,  therefore,  exceedingly 
probable  that  this  temporary  pore-enlargement 
would  temporerily  admit  the  undulations  of  ravs  of 
higher  refrangibuity,  as  red,  jellow,  green,  olue, 
ftc. ;  exduding  those  in  the  prismatic  order,  as  the 
hot  b^id  cooled  and  its  pores  contracted,  until  the 
vibrations  of  violet  only  (the  normal  colour  of 
cobalt  hydrate)  were  admitted.  The  great  English 
discoverer,  or  rather  eluddator  of  the  nndulatory 
theory  of  light — ^Dr.  Toung—^says  (I^ect.  xxzix. 
**  On  the  Nature  of  Light  and  Colours  '*}  :  "  From 
a  comparison  of  various  experiments,  it  appears 
that  the  breadth  of  the  undulations  constituting  the 
extreme  red  light  must  be  supposed  to  be,  in  air, 
about  1-36000U1  of  an  inch,  and  those  of  the  ex- 
treme violet  about  1-OOOOOth."  It  seemed  natural, 
therefore,  to  suppose  that  the  molecular  pores  of 
this  cobaltine  beau  had  been  expanded  by  heat  just 
sui&dentiy  to  admit  the  blue  undulations  (ahttie 
more  than  half-way  between  the  two  extremes 
above-mentioned  \xj  Br.  Toung),  and  to  have 
gradually  exduded  m  cooling  and  contracting  first 
tne  blue  and  then  the  blue-violet  undulations,  until 
they  remained,  when  the  bead  was  cold,  of  just 
sumdent  breadth  to  admit  those  of  the  red- violet. 

If  this  hjT>othesis  of  mine  were  true,  it  evidentiy 
led  to  at  least  one  most  impOTtant  condusion — 
namely,  that  the  heat-en>anded  molecular  pores  of 
the  aeut  cobaltine-bead,  peing  of  predsdy  tine  same 
undulatory  breadth  as  those  of  the  cold  (or  normal) 
alkalint  bead,  the  atomt  of  which  thoee  moleeulee  are 
composed  must  be  larger  \n  the  ease  of  acid'forming 
eletnetUs  (or,  at  all  events,  in  the  case  of  phosphorus) 
than  in  the  ease  of  the  alkaline  metals  sooium^potas- 
dum,  and  litiiium,  which  all  have  the  effect  of 
Uuiziff  the  add  cobaltine  bead.  The  fact  that  the 
combmiog  weights  of  the  latter,  espedalh"  of  lithium, 
are,  as  a  rule,  lower  than  those  of  the  other  so- 
called  "elements,"  seems  to  confirm  this  hypo- 
thesis. 

I  now  thought  it  timel  to  attempt  the  solution  of 
aold  (which  mis  led  me  to  try  other  than  the  old 
blowpipe  reagents  then  in  use  more  than  100  ^ears) 
in  my  new  flux,  and  taking  up  a  minute  portion  of 
pure  gold  leaf  on  a  red-hot  Dead  of  glacial  phos- 
phoric add,  succeeded  after  a  few  minutes  witn  my 
month  blowpipe  (for  I  possessed  no  other  at  that 
time)  to  my  mtense  deliffht,  in  obtaining,  as  a  beau- 
tiful blue-violet  bead  for  the  first  time  in  the  his- 
tory of  blowpipe  analysis,  a  p^froloaical  eohUion  of 
jotdy  on  the  §Oth  June,  1869.  Weu  do  I  remember 
putting  my  auxo-phosphatic,  blue-violet  bead  care- 
fully into  a  bottie,  and  it  was  well  I  did  so,  for  it 
was  not  imtil  several  days  after,  and  many  triab, 
that  I  succeeded  in  obtaimng  another  similar 
bead.  The  twd  is,  as  in  the  case  of  the  trials 
with  boric  add,  I  was  misled  by  the  account  I 
found  in  chemical  and  other  books,  which  taught 
that  the  violet  powdw  obtained  by  volatilising  gold 
in  tile  dectric  arc  and  by  other  intense  heat  (wnich 
I  afterwards  produced  unth  the  mouth  blowpipe  on 
aluminium  plate)  was  nothing  but  metallic  golu  in  a 
minute  state  of  divinon.  I  therefore  kept  my  auro- 
phosphatic  bead  when  working,  after  the  Jfirst  suc- 
cessful experiment,  in  a  perpetual  state  of  reduction 
wit^  the  <'H.P.*'  of  the  blowpipe,  and,  conse- 
quentiy,  obtaiued  constantiy  a  Moish  '* dirty" 
» brown,  and  exceeding  dim,  bead  only :  when  I  kept 
the  head  in  a  state  of  Iperoxidation  with  the  blow- 
pipe, or  "  PJ*.,"  I  got  only  a-beautifully  transparent 
and  ni^y  refractive,  but  perfectiy  colooriess,  bead. 
After  innumerable  trials  and  many  days*  work,  I 
found  the  only  way  to  produce  the  blue-violet 
colour,  was  to  iceep  the  bead  exactly  |tn.  from  the 
point  of  the  blowpipe  pyrocone,  or  in  a  considerable, 
but  not  the  highest,  scate  of  peroxidation.  After- 
wsrds,  when  l  hwd  im)duced  a  purple  powder  by 
sublhziinff  pure  gold  with  pure  lead  before  the  blow- 
pipe on  uusckinium  plate,  I  succeeded  ouite  easily  in 
redudng  some  of  this  powder,  dissolved  in  a  bead  of 
glacial  phosphoric  ada,  to  metallic  gold  by  "  H.P.," 
and  then  in  oxidising  it  to  a  purple  bead  by  a  fin. 
*'P.P.**  badEwards  and  forwards,  several  times  in 
succesdon,  so  that  there  could  be  no  reasonable 
doubt  that  the  purple  colour  waa  due  to  an  oxide  at 

S>ld,  and  not  to  metallic  gold  in  a  state  of  fine  sub- 
virion,  as  all  the  chemims  stated. 
But  I  found  that  my  purple  auro-phosphatic  bead 
prooeeded,  in  cooling,  right  thxouen  the  colours  of 
ttke  solar  spectrum,  m>m  those  of  highest  mfrangi- 
bDity,  or  greatest  undulatory  breadth,  as  red  and 


orange,  throurii  yellow,  green,  Uue,  d:c.,  down  to 
the  colour  ox  almost  lowest  refrangibilitv  or  least 
undulatory  breadth — ^violet— for  it  stoppea  at  blue- 
violet  whtti  quite  cold.  w.  A.  Bom. 

(K>XiD:   ITS  BZTAAOTIOK. 

[29713.]— PSBXIT  me  to  add  to  the  remarks 
which,  on  a  previous  oocasioa,  I  have  made  in  your 

i'oumal  upon  this  subject.  In  your  issue  of  December 
4, 1888.  p.  310,  you  give  a  short  notice  of  Dr 
Qrookes^s  method  of  treating  auriferous  ores.  Those 
interested  in  this  subject  must  be  disappointed  with 
the  result,  after  all  uey  were  led  to  expect  from 
notices  in  the  papers  concerning  this  new  .process, 
whidi,  after  all,  is  only'a  modification  of  *'  chlorina- 
tion.** 

The  ft>*<»»w?*^i  treatment  of  gold  and  other  ores 
has  always  fasdnated  the  metallurgist  whilst  in  the 
laboratory ;  but  in  few  instances  Gmly  has  he  ever 
seen  accomplished,  on  a  'practically  commerdsJ 
scale,  the  processes  which  he  may  have  thus  devised. 
A  man  of  science  pure  and  simple  rarely  possesses 
those  business  attnbutes  which  insure  the  success- 
ful carrying  out,  on  a  large  scale,  of  processes,  the 
correct  theory  of  which  has  been  abunoiantiy  proved. 
One  of  the  most  remarkable  instances  of  success  has 
been  Claudot's  iodide  of  zinc  process  for  obtaining 
the  silver  from  copper ;  or,  again,  in  the  cupdla- 
tion  of  silver  from  lead  on  a  large  scale ;  in  another 
branch  of  chemistry,  the  wondenul  exactness  of  tha 
aniUne  prooeas  is  another  instance. 

In  discussing  this  qusstion  from  an  almost  purely 
quantitative  cnemical  point  of  view,  I  have  said, 
upon  a  previous  occasion,  that  "  mercury  must  be 
done  away  with,**  But  before  doing  away  with 
mercurial  amalgamation,  this  ^estion  must  be  con- 
adered  in  qther  aspects  besioes  those  whidi  are 
chemical  and  quantisative.  In  South  Africa  chlori- 
nation  and  all  its  attendant  advantages  cannot  be 
made  to  pay  so  well  as  the  mercurial  process. 

Bxpenments  made  in  England  upon  or  from  this 
distiict  show  a  net  extraction  result  of  88  per  cent, 
by  dilorination.  At  the  works  here  we  are  able  to 
extract  by  mercurial  process  {alone  70  per  cent,  of 
the  sold.    With  regard  to  cost : 

CKlorination» — ^Each  ton  of  ore  or  oonoentrates 
treated  requires  a  certain  Quantity  of  several 
chemical  reaoents— bleadi,  hyorochloric  add,  man- 
ganese dioxioe,  &c. — according  to  the  special  pro- 
cess employed.  Not  counting  first  cost,  nor  freight 
to  South  African  ports,  each  cwt.  of  chemicals  will 
cost  16s.  to  20s.,  io  be  transported  from  the  coast  to 
these;  fidds  (Witwatersrand  induded),  add  to  this 
a  very  heavy  duty  to  Gape  or  Transvaal  Govern- 
ment, freight,  agent's  dues,  &c.,  &c.  Again,  many 
of  tiie  ores  require  roasting,  even  if  not  to  split  up 
sulphides,  &c.,  to  disintegmte  quarts ;  then  fud  hsLs 
to  be  considered.  In  this  paxt  of  the  worid  ver>' 
indifferent  fud  oosts  30s.  a  load  of  about  two  tons. 
At  ithe  Bond  there  appears  to  be  plenty  of  coal. 
Then  come  tiie  numerous  other  cxpensss.  A  prac- 
tioal  chemist  nad  asiayer  must  always  be  at  nand 
during  working  diifts  to  attend  to  the  chloxination 
bariA,  tubs,  or  vats ;  the  madiinery  used  for  pro- 
ducing the  necessary  amount  of  pressure  wiu  re- 
auire  special  supervision  night  and  day,  &c.  From 
le  most  careful  calculations  we  have  estimated  in 
this  distri^  that  chlorination  would. cost  from  ;S6  to 
£S  per  ton  of  stuff  treated,  if  not  more,  and  the  best 
result  has  been  88  per  cent,  of  the  assay  value. 

Mercurial. — ^By  using  phttes,  blanket  tables,  con- 
centrating buddies,  Galifomian  pans,  we  save  an 
average  of  70  per  cent,  of  the  gold  shown  to  be 
present  by  fire  assay.  By  traatinffblanketings  alone 
in  the  Calif omian  pans  we  have  had  results  as  high 
as  90  per  cent,  in  smdted  bar  gold.  The  whole  of 
the  milling  and  panning  expenses  are  well  within 
20s.  per  ton  of  ore  treated,  really  much  less,  for  that 
figure  more  than  indudes  breakdowns,  renewals, 
loss  of  time,  &c. 


OoMPimiro  Tabls. 

Process. 

Talue  of  ore  in 
dwtsperton. 

Wins. 

i 
1. 

Profit. 

Herourial  .. 

80dwts. 
80    „ 

88p.c 
70p.c 

160s. 
20s. 

£6    19    0» 
10    14    0« 

•  Thiols  reckoning  Idwt.  as  worth  4s.  sterling. 

In  the  above  table  I  have  carefully  conddered  the 
concentrating  required  by  the  chlonnation  and  pan 
process;  and  even  taking  the  total  gold  extracted  at 
60  per  cent,  by  the  mercurial  process  there  Ib  still  si 
profit  of  21s.  more  than  by  chlorination. 

Now,  with  retard  to  Ihr.  Crookes*s  commeroia 
perddoride  of  iron  process,  allow  me  to  say  that, 
Mside  the  pralimxDazy  anmbm^  and  roasting,  heat 
is  requbvd  to  render  the  chemical  action  complete, 
andthisheatmeus additional fueL  Again,  althou^ 
the  thooxetioil  ezpodtaoii.  ef  the  process  leavw 
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nothmgto  'bo  dstaipdyl  am  inolmod,  to  doiibMh#  ^lfli^i|f^uat^(9iuLl9a;9ai^  ifitlx  iAli«kv,> /M&AtUie«iH 
practicability  of  trusting  too  much  to  tHe  dxtraj  ^n:iq3S8Cf,^,c«fefii]I^.  worked,-  wtU'hoU  Xhi^' own 
atom  of  cblorine  "left  available  to  attack  the  ^Id.",'  /pr.yfiara  a^aqxa^  all  chemical  (|mra  and.  ninplfi) 
It  18  well  known  that  nitrate  of  aoda  or  peroxide  of  jAoaomea,*^    In  spite  of  ^e  giemns  of  mVehtora, 


manganese  will  unset  the  equilibrium'  of  iron 
(Fe.CL) ;  but  perchloride  of  iron  is  in  itself  a  most 
unstable  ooa^cmnd-  Tbe  imiation  in  its  ofmiposi- 
tion  is  well  mown,  X  beliere  thai  the  ooinm^naal 
■alt  is  sometfanes  Used  its  a  disinf eotvit,  belief  afble,, 
by  means  of  the  aforesaid  available  atom  of  cmpiitie 
to  liberate  oxygen  from  w«ter,  taking  thd ' 
to  itself  to  form  hydrocUlorio  acid—the  ox 


the  agent  which  cSianges  the  bad  matter  £k&  harm* 
less  oxides ;  but  I  diould  think  ttiat  it  was  ti«ed  onty 
upon  such  occaskms  as  when  noting  better  could 
be  obtained.  I  fear  the  process  is  too  deficate  lor 
biff  work— it  win,  as  they  say  out  here,  reqfd:!^ 
"  too  much  watching  " ;  and  to  anyone  who  knows 
the  fearful  drawback  IJiere  are  to  gold-mli^ig  in 
South  Africa  this  will  be  a  fatal  objection.  Of  uus 
I  desire  to  speak  presently.  The  process  of  Dr. 
Ciookes^s  teads  as  if  the  gold  mine  were  somewhere 
in  the  Newoastle-on-'Tfne  district,  with  a  professor 
of  chemistry  and  staff  always  at  hand,  and  a  rast 
chemical  works  in  the  immeoiate  neighbourhood. 

I  would  point  out  that,  if  the  ores  are  not  roasted 
thoroughly ''sweet"  (i.e.,  until  all  sulphides, 
arsenides,  &c.,  are  turned  into  oxides),  the  amount 
of  perchloride  required  would  be  very  great  for 
treating  such  half-roasted  ores  in  bulk.  With  ordi- 
nary^ colormation  this  difficulty  can  be  met  by 
turning  on  more  ^^  and  using  greater  pressure,  and 
is  not  attended  with  so  much  e:ma  expense,  because 
the  reagents  are  comparatively  cheaper.  B^^ti- 
enced  '^roasters,''  or  furnace  men,  assert  that  many 
ores  require  the  most  terrific  roasting  before  they 
will  give  np  their  sulphur.  &c.  Terrific  roasting  is 
not  dearable,  because,  in  tne  case  of  arsenical  ores, 
gold,  when  heated  to  redness  and  above  that  point, 
will  take  up  arsenic  vapotir  (arsensiouB  add,,  As^O,) ; 
and  besides  being  rendered  very  brittle  will  amS- 
gunate  with  ^reat  difficulty.  In  roasting  ores  con- 
taining sulphides^  at  a  tow  heat,  the  free  gold 
becomes  coated  with  sulphur,  rehderjng  amaXgama- 
tion  impossible  and  greatlv  mcreasing  the  quantity 
of  chlorine  required.  If  the  quartz  be  roasted  at  a 
great  heat  various  complications  arise  which  de^ 


ss 


nDUu«g.Aa0'^M^edod  the  <M  gx^y^jAmi 
jams  ft  u  .nrnpk ;  and  Jmr  ;ig  she  jnain 


inA^;  sAfwat  Uke  bigotry  and  iprejndipe<    X  am  pte-* 

rbfliwam  *o  '&f  as  .this :  t&t  T  >oVeve,  th^t  ihe  ^ . , 

Qtte^iprpoesft  will  survive«^   The  metcnziJiX  Ij^^^^  pirecipita^oa  of  soma  of  m  va»otir,  when  ahundaaU 

has^urriTO^  idl  x^t48  on  its  filnesf  ifm^  after  time ,  »  rendfiofed  matier  of  oouJar  aemonstratioa  in  Uu 


yet X  do  pot  doubt  but  that  it  vul  fuccufuhin  the 
end^  b«t  not  tor  maay  years,,  as  far  as-ife  ^  con- 
cerned* dp  i^hal  we  wifi. 

I.have  devoted  many  years  of  my  lilp  to  cHeaniptry 
ph^esslbnally,  and  I  weiu  remembeai(fbr  the  remem- 
brance is  often  Jorced  upon  me)  th^  .words  of  my 
old  nuMd;er,  an  eminent  cnemisi.  now  d^ad:  ''  Have 
Jots  of  Ideas ;  think  and  work  them  outihoroughly, 
and  reject  them  at  once  if  false  (though  it  is  often 
difllcmt  io  do  thi^ ;  and  if  ever  yoit  should  think 
out  someUiing  likely  to  benefit  mantwclj  learn  the 
tirade  to  Which  you  wish  to  M>ply  yoo^  invention : 
seek  and  work  out  all  its  iumeacies,  go  oversold 
jorocesse^,  and  make  a  balaace-aheefc^  and.  if  it  is 
oeddedly  in  7our  favour,  think  about  a  In^expeci- 
ment ;  and  if  fM  suooeeo,  get  to  work  With '  bricks 
and  mortar.' ' '  The  remark  was  meant  as  a  rebuke 
at  the  time  on  account  of  some  high-flown^  youtli- 
ful  idea  which  was  to  revolutionise  etverytnmg.  I 
made  a  note  of  it,  and  it  has  been  of  great  use  to 
me  since.  Hany  things  are  brilliant  snooesses  ui 
the labonatoiy,  as  many  of  us  know  to  our  cost; 
but  when  they  are  called  u^on.  to  stand  en' their 
merit  of  usefulness  tp  mankind,  ^w  often  is  the 
test  tiieir  downfall !  ^      

dhlorinaiion  should  pay  well  in  th^  tinted  King- 
-  dom  and  on  the  Ckmtinent,  and  we  lOok.  ao^  without 
hope  pf  9^e  .chance  for  it  here  in  the  future^ 

'  Pilgrin^'s  Rest,  Jan.  28,  .  ,^  , 


9^urred  when  4he  j^eatrsl-  diraptioii «!  the  wbd 
wias  east  or'  north-east,  allSiOUgh  it  ooeaaionallr 
o^dMAftd  when  the  wtndiraB-  mn  the  wath  or 
JMutfas-east.  The  lectorer  etated  that  the  pheoo- 
medonwMii0tpeoiili«rte  GrMsS^butoocoRed 
ijn  otiielr^jMrts  of  the  worid  vheie  the  conditioitt 
wtenesiniuar.  To  wove  tliAt,  the  following  extad 
i«(fleread  to  tho-  anoMioe  i-^**  That  the  mtfs  uU. 
^ipansion  of  4he  asoandiiig  sir  ia  ntffiiMnt  to  came 


yery  stiikiiig  phenomenon  lo  common  at  the  0am 
of  Good  Hope,  where  the  sooth  or  soulh-etiieny 
wind  whibh  sweeps  over  tiM  SonUieni  Ooeaa,  im- 
pinging  on  the  lon^  xvogo  of  loeks  which  teiBdnale 
m  &e  TM^e  Mountains,  is  thrown  up  b?  them, 
makes  a  dear  sweep  over  the  fiat  table  una  whidi 
forms  the  summit  of  that  monniKfai  (about  3,650ft. 
high),  and  then  phmges  down  "prilh  the  violenoeof 
a  cataract,  i^mjnnff  close  to  the  mural  prscipiicet 
thatfotm  a  fina  c^  background  to  Caps  Town, 
which  it  fills  with  dust  and  uproar.  A  perfectly 
^oudless  Ay  meanwhile  prevails  over  the  town,  the 
s^,  and  the  level  eounsr^ ;  but  the  mountain  is 
covered  witii  a  dense  white  cbnd,  reaching  to  no 
^reat  height  above  its  summit,  and  quite  level, 
whieh,  though  evidently  swept  along  bj  the  wind, 
a^ humedfuriously  over  tiia  edge  oi  the  precipice, 
dissolves  and  completely  disappears  on  a  dennite 


7U.1— Havxkq"  witnessed  this  local  .phenop 
menon  (a^  P»  8}  hi  two  opposite  pari^  of  ^  W^rid, 
l!  6an  beair  tmness  to  its,  destructive  effects  oi^  hor 


lenbi 


obules.    FeS  is  also  formed,  which  takes   16{iaed  with  diromate  of  iron^penetratiim  European 
S,  rendering  its  amalgamation  impossible,    gearing  ajpparel,  and  obscunng  the  sun  £i  red  dust. 


Ike  attacks  of  free  chlorme.    The  oxide  formed  acts   ticolture  m  )f «  S^dand  and  th(^  anc^LOX^Q  of  ships 

as  a-flux.  holding  the  gold  in  the  form  of  Tuost  f  jp.  ^jAble  Bay ^1)esiaes  which,  tfee  ».:i^pan,Mk8t!s 

minute  -*''—•--     "" "        • 

np  gol(  .  _  „ 

It  can  be  understood  that  whenever  roasting/of'n« 

sulphides  the  Fe,C^  process    would    hardly  be 

economical. 

I  have  no  reason  to  think  lightly  of  Br.  Crookes's 
modification  of  the  dilorine  process ;  but  it  must  be 
confessed  that  everything  cannot  nave  been  con- 
sidered. When  people  can  make  a  profit  by  the 
mercurial  process,  they  wiU  not  forsake  it  to  obtain 
more  gold  with  a  lets  tiet  profit.  OoTd  mining 
companies  have  little  admiration  for  genius  in  any 


i 


Boa. 

The  iSouowing  is  extracted  from,  a  leoiure  l&ef ore 
tfie  Peafitli  Xiiterary  aiid  Scientific  BocieW  :V« 
At  the  Teqvest  of  the  Council  of  the  ,Boyal 
eieorofogioal  SocielTi  I  visited  thd.  district  on 
umt  l8ti|  to  2Ut,  1885,  in  compai^  with  Idr. 
.  u.  Bonn,  F.B.lfet.Soo.  We  ihade  the  ascent 
dt  CJ^^QolaUy  drove  throqgh  most  of-,  tiie  vjl^agea  be* 
tween  the  .mountain  and  the,  river  £den,, and  also 
went  over  Hartside  Fell  to  Alston  on  the  eastern 


cbssolves  ana  commeveiv 
level,  suggesting  the  idei 
name)  of  a  *  TabLs-doth.' 


Uie  iaea  (w 


form ;  they  look  for  dividends,  and  the  best  means   ad^  «f  Orofs^^elL:    B^  this  meana  w^  gathered^  a 
4^  ^  XI-        -L^  ..i.  ^      »_i__.    ,._,.^  .,,    gnjat deal- of  general. mfcMmution,tmt' nwimg. very 

pxeoise  as  to  what  persons  had  etetuaOy  .seen  o^.  ex- 
pedfmoed.  We,  came  to  the  oondunon  that  if.  we. 
were  eTV  to  get  at  the.,  cause  of  tne  hehn .wi^,  it 
il^'onld.penecessaiTto have o1{)S97va^9na n^iaiaeeu  a 
systematic  plan*  Theleo^»^proci^M«pds«^^ 
ma  ascent  of  Orossfell  oh,  Ang.lm,  jw,  whan  he 
was  acoompanisd  1^  2fr.'3e^  W«Jjl»  W*  ,Cn»h¥, 
and^  nephew  of  the  latter^ ,  ^^  aeo^  J^'i^^ 
intheaftenioon;  and  the  teiqpemUc^  ailt^kland, 
from  where  thcnr  started^-  was  pf^,  nrjucajgmdnally 
deoreaaed  until  the  top  was  re^e4)  whealhe  ^er- 
mpmeter  stood  at  4ff'.  On  um  vnvmL  al' w®  ^Pi 
tb^  had  only  had  time  to  look  aropi^w^li^n^h^lm 
iHnd  was  tamej)  on:for  th^  spisciai.  edi^oation. 
A  sqdden  fall  in  temperatuiejwas.thej^^^n^ica- 
tion  of  tW  f ormatkm  (»  ^  hislm^ .  ^niaiwif^.dond 
soon  covered  taetc^  of  the.is!U,an4  w  jv?ui4  ui- 
Qrease4  m  foroe  aa  they  desc^ipidMU  ',4t  fW^  |be 
hehn  bar.  waf  snnMnded  abpye  Hetmarby,  Oiuiby, 
iQrklanda  aad.  Iliibum.  T^  rW  yrsMM  pw€k  nm, 
withi^decidild  sileBr  space  bei;ween  them.  ^^  These 
two  paits-  apiMafed  akfi  huge.apliarea  qf  cloud| 
deqrawng  saaiae  as  tibegr  got  awaj^Bom  theatre* 
TMe.waatbeappeanneeof  the  bar  tram  ¥>^top'of 
llie  leU»  whioL  ia  very  miUke  what  i^  ae^  ,of 
Ifie  jb^k|(na«poQ  in  Peniitih.    iJthpligJv  4ba -^bfjr 


to  secure  them,  be  it  by  chlorination,  mercurial, 
perchloride  of  irouj  or  any  other  process.  It  may 
nappen  that  Colonial  intelligence  will  some  day  be 
cultivated  up  to  the  level  of  these  chemical  pro- 
cesses, and  that  the  Legislative  Anemblies  and 
Yolkraads  will  lessen  the  duties  on  chemicals  and 
decrease  railwajr  tariffs  accordingly ;  yet  to  those 
who  know  anytmng  of  the  political  relations  between 
the  colonies  and  republicS|  it  must  be  a  firm  con- 
viction that  so  long  as  duties  and  tariffs  can  be  made 
into  political  pUtforms,  so  long  shall  we  have  to 
endure  these  grievances  in  spite  of  science.  Our 
railwavs  were  made  to  gratify  the  whims  of  states- 
men (1),  and  so  it  is  with  everything  else.  Again, 
how  can  men,  who  cannot  even  grasp  ordmary 
mercurial  plate  work,  be  expected  to  enler  into  the 
intricacies  and  details  of  a  process  whidi  requires 
a  competent  chemist  to  watch  over  it?  Many  of 
the  managers  and  theirasaostants  atWitwatersrand, 
for  instance,  never  saw  a  mine  nor  a  mill  before  in 
their  lives.  Their  anfr  moefcly  freehfrom  bdiind 
store  counters,  helped  up  the  ladder  by  «T^"Tntiw^ 
friends  who  are  cureotors,  and  absolutely  without 
experience. 

Here  is  a  ^ical  case.  A  syndicate  hired  the  use 
of  a  mill  ana  Qie  services  ot  the  amalgamator  a^ 
his  staff  for  the  purposes  of  carrying  out  atrul 
crushing.  The  crushmg  was  Worked  ak  ni^^t  and 
day.  llie  amalgamator  was  one  of  those  men  who 
are  fond  of  what  is  called  out  here  "a  whisky 
evening,**  and  irpon  one  occasion  while  he  aodlns 
assistanta  were  away  indnlging,  tiie  pump  sttp|^- 
ing  water  to  the  battery  boxes  broke  down.   l%e 


amiasyWent  on  with  their  work,  and  whep  the 
amalgamator  returned  aome  hour§  afUrtoardi  (the 
plates  having  been  entirdy  neglected  in  the  meaii 
time),  the  screwa  were  found  to  be  broken,  and  the 
ore  piled  up  on  the  platea,  ^.,  &c  The  ore  was 
removed  from  the  platea  in  such  a  way  that  the 
plates  were  soonred.  The  trial  omshhig  was  not  a 
Uie  mine  it  xepreaented  oonranned ;  bUt^ 


■u 


and  the  whisky  cnrenmga,  whioh  axe  a  xflaidAr 

thing.    Ihave.iiorhad,]ioiBterest]ntfaisftfEair:  I 

menlv  relate  it  tiiat  you  may  judaa  what  eMh  mtat\  W-he*  the.  hehn  wind 

wonid  make  of  a  hagh^promure  adorinatian  plant. 


to  be  about  st|itjq>iary  jt  yw  jiydft^ji  t^ars , 

^aa>dee2(Poailmot|piLJnl^e  Qlou4Pr)(<>™>i>Pt<^i^ 
IMv  fVHT  wid  lower  eueface/beiag' whi^[ted  about 
ihettMoner'Of  ways..  Just  Jiefote  fwmhiwg ^gk^* 
land  on  their  letom  they  found  the  wind  sudden' 
cease  aJld  the.  air  beoome  wanner,    Mr.  J^ana  » 
KiuBiB  feeding  the  battery  not  noticing  anything.  toipediGifty  yards  end  found,  Ifae  wiii4  hlowii^ 


it  derives  its 
Occasionally,  when  the 
wind'ii  very  violent,  a  ripple  is  formed  on  the  afiial 
conent,  whidi,  by  a  sort  of  rebound  in  the  hollow 
of  the  amiihitheatre  in  which  Cape  Town  stands,  is 
again  thrown  np,  just  over  the  edge  of  the  sea,  ver- 
tEcallv  ofw  thf  iettyi  where  we  have  stood  for  honra 
^ati£ing  a  email  wnite  patch  of  doud  in  the  zenith, 
a  few  acres  in  extent,  in  violent  internal  agitation 
(from  the  thurrioane  of  wind  blowing  through  iO, 
yet  imnmvable^  as  if  fixed  by  small  i^ell,  the  mate- 
rial ever  changin|[,  the  f ona  and  aspect  unvaryinc^. 
The  Table-cloth  is  formed  also  at  the  oommeuoe- 
ihent  of  a  *  north-wester.*  bat  its  fringes  then  de- 
sioend  09  the  obsosite  side  of  the  mountain,  vhich 
rii  no  less  preoipttous."    (Sir  J.  F.  W.  Herschel) 

'  a& Samuel B^ker; in  his  book  entitled  "Eight 
Tears  h&  Ceylon,**  sayiii-r-  ,   . 

I  '/  ]PromJune  to,  Kovemberj  the  south-west  mon- 
soon brings  wmd  and  mist  ^across  the  Kewera  Ellia 
fountains.  Cloudaof  white  tog  boil  up  ^m  the 
Dimboola  vaUey.  like  the  steam  from  a  huge  caul- 
dron, and  invade  the  Kewera  EUia  plain  |throa^ 
the  gaps  in  the  mftii*^^^n*  to  tibe  westward,  loe 
wind  howls  over  the  high  xidgas,  cutting  the  jungle 
ifith  ita  keen  edge,  aothat  xi  remains  as  stunted 
brushwood,  and  fte  opaane  screen  of  driring  fog 
and  drizssling  rain  is  so  dense,  that  one  feels  con- 
vineed  ther^  is  no  aui|,  visible  within  at  least  100 
milef .  There  is  a  curious  phenomenon,  howeTer,  in 
Sialocalil?.  When  the  weather  described  prevuli 
nt  Newera  ^lllia,  t^ere  is  actually  not  one  drop  of 
min  within  ftmr  Tuilea  of  n^y  kouse  in  the  diieaion 
of  BaduUa.  I)ttsty  roads,  a  cloudless  sky,  and 
«^«trff^j^  sunshine  astonish  the  thoroughly-soaked 
•trajrell^r,  who  tides  out  of  ^  nin  and  mist  into  & 
ffftntfil  clunate,  as  though  he  passed  through  acur- 
min*  Tlius  wet  weather  terminates  at  amountsa 
dalled  Haol«aUaipr  more  properly,  YakkadagaUa, 
or  Iit>n  Book)«  Thia  bold  rock,  whose  summit  u 
abo^t  6,600ft.  Above  1^  sea.  breasUthe  drimg 
'«rind,.and  seems  to  oommand  tne  stoxm.  TbeTuih- 
ing^uds  halt  in  their  mad  course  upon  its  csest, 
imd  ouri  in  sudden  impotence  xounct  the  crag^ 
summiU.  The  deep  ravine  foiTnedby  an  oppofte 
mountain  is  filled  with  the  vanquished  mist,  ^ch 
sinks  powerless  in  its  dark  gorge;  and  thebngbt 
tbn,  shining  from  the  east,  ^reads  a  perpetua^ 
rainbow. upon  the  gauze-like  ^nd  of  fog  whidi 
■et^es  in  tibe  deep  hollow.  ^Diia  is  exceedm^j 
bei^itlful.  The  perfect  oirde  of  the  rainbow  stands 
Uke  a  fairy  spell  m  %  gid^f  depth  of  thehoUow, 
and  eeema  to  forbid  ^e  advance  of  the  monsoon. 
AU  before  is  bright  and  dottdlees ;  thepanoiamaol 
d^  Ouva  oountnr  ^pre^  before  the  eye  for  manr 
miles  beneath  ihe  feet.  All  behind  is  dark  and 
riteimy;  the  wind  ia  howling,  the  forests  are  pti&n- 
ing,  the  ninisiielting  upon  the  hills.  Thechsngt 
^  simpeaedile;  Sut  there  it  is,  ever  thenme, 
alter  season,  year  after  year,  the  rugged  top 
Jla  struggles  with  the  storms,  aoaerer 
the  cliZi  cmile'in  the  sunshine  cm  the 


e;  the  rainbow  reappears  with  the  ^* 
AM.m.-  m  vyuvi,  a«id  its.Tvrid  cindo  xmnams  like  the  pisniu 
m4y,  niiritofthevalley.    ItisinipoesibletodojQ^oeto 

re*,  fbe  extraordinary  appearance  of  this  scene  by  <;''' 
-•--   scriptian.    The  pananunyi  view  in  itself  is  oew- 


quiteBfcnms*    Xhe  helm  bar  wMtheo:diieoltypver*(  bimdS;  but  aa  the  poinjt  in  the  road  la  jf^^ 
head,  whieh  showed  tfam  waa  ea  npiraa  oamni.  -  'frhere  th^teimination  of  the  monsoon  duaolves  t&<^ 
llr.  Qrosby,  friio  deseended  in  anoOar  direction^  ^dandninintoathxnvdlof  mS8t,ihepa&0FunA 
by  FeOfoot  and  Milbwrn-r^bsirved  the  sam^  fiecn<>]  1 
«,    .^,        ,jf^  observationa  eant  in  had  Meoegcar' 


through  the  gauae-Uke  atmoephere  bas  ^ 

,        _„_ _     appearance  of  a  diaK>lving  view ;  theaeytn, 

mined^by  ^  lecturer^  andl  w^  thie  aid  ol  thelheifl^t,  and  SsisBBce  ol  every  object,  all  great  a 
refortsfrom  their  oanenondenta-  ior  the  aoit})  ofi  te»Iity,  ere  magnified  >y  the  dim  and  umatuiv 


Bi«lAi|d  and  eoath  of  idoetl«||d,he'had.mpajedi  fppearanee;  sS  by  a  few  steps  <»^^*']^J^T^ 
very  few  know  anything  about  that  pump  aeoment<  small  charts  on  whjfih  were  merked  thr  dlrecm>n  of  <  mdusiUy  lihdea  awi^,  and  the  distant  piosp^  ^f" 
— ^  ^"    -"'^  ^^^^ "'^  flieirM»thetsinpef»tureoitheairjeiidtheam(Oim*  Wore  the 

ef6lo!«d»ie^itom  on  tliAt  iRMbow  tb^  "^^T^THfz 

^*^      x^-  ^-» '-»  ,^^  rsporteo*-  ^  Jnrem ftieae  atoBg abojit  m^dww up  the  mnnntiin,  ooq^^ 

'  ^   th»n^tbytii<^t(ywmiLdJ4lsanddopii«foi«rt 


^hv^it  w»B  ^t  mmi  obsorvBd  .^  4b»  J^lw  y^^ 
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Hiclcgallft.  and  cn^  the  l«ftbv  the  almost  prwsipitow 
descent  of  noady  l^OOOft..  the  aidea  of  which  axe 
clothed  hy  alternate  ioresi  and  waving  gtaaa.  At 
the  bottom  flows  a  toaront  whose  roar  aaoending 
from  the  hidden  deuQi  increaaes  the  gloomy  myateiy 
of  the  scene.  Qn  the  north,  e^,  and  south-east  of 
Xewera  EUia  the  sunshine  is  perpetual  during  the 
nign  of  the  misty  atmosphere,  winch  the  south- 
west monsoon  drives  upon  the  western  side  of  the 
moontains.  Urns  there  is  always  an  escape  open 
from  the  wet  season  at  Newera  ElHa.  hy  a  short 
walk  of  three  or  four  miles,  A  long  uns  of  dark 
cloud  is  then  seen,  terminated  by  a  bright  blue  sky. 
So  abrupt  is  the  Ime,  and  the  cessation  of  the  rain, 
that  it  la  difficult  to  imagine  how  the  moisture  is 
absorbed.  This  sudden  termination  of  the  doud- 
capped  mountain  eives  rise  to  a  violent  wind  in  the 
guonvvBlleya  ana  bare  hills  beneath.  The  chilled 
air  of  Newera  EUia  pours  down  into  the  sun- wanned 
atmosphere  bdow,  and  creates  h  gale  that  sweeps 
across  the  grassy  hiU-tops  with  ^reat  force,  giving 
the  sturdjr  ilioaodflndrons  an  mdination  w  ttie 
north-east,  whic^  dearly  marks  the  steadiness  of 
the  monsoon/^ 


myr  balloon  Jhas.  been  patented  two  ye^rs^  Uk  this 
{Mvri  o£  the  world',  so  that  I  shall  be  me  irom  the 
ofiaige  of  copying.  t 

John  OroolL. 
Karangahape-zosdd,  Auckland,  Xew  ZoaUnd^ 
Jan.  lD,l]te9. 


!  I 


BAIiLOONIKO. 

[29715.]— Although  one  of  the  early  subscribers 
to  your  naper,  it  is  not  often  of  late  years  that  I 
have  had  an  opportunity  of  seeing  your  interesting 
Daper.  I  have  one  now  before  me,  lent  by  a  friend, 
oated  July,  1888,  and  notice  several  papers  upon 
sayinble  balloons;  Now,  as  this  is  a  subject  in 
which  I  am  deeply  interested,  having  for  tne  last 
twenty  years  been  working  out  a  design,  which  now 
perfedbeo,  I  daim  to  be  the  most  perfect  machine 
lor  aerial  navigation  yet  introduced. 

You  will  pardon,  I  am  sure,  the  conceit  of  an 
inventor  in  thus  expressing  himself,  yet,  when  I 
tell  you  that  for  maznr  years  I  lived  near  London — 
ixuieed,  m  what  would  now  be  called  London — and 
within  sight  of  some  of  the  most  noted  places  from 
which  belloon  ascents  have  been  made— viz.,  Taux- 
hall  and  Cremome  (hardens  and  Crystal  Palace — 
having  witnessed  aacents  by  Measn.  Green,  Qale, 
Qnham,  Bell,  Coxwell.  Glaiaher;  Hons.  and 
liadame  Potivar,  and  Qoadard  and  others  in  Paris, 

en  will  periiAps  allow  that  I  may  have  some  little 
lowledffe  of  uie  subject  in  hand. 

It  early  occurred  to  me,  while  vratbhing  the 
ascents  and  descents,  the  nselessness  of  ballons  as 
then  existinff .  I  then  set  to  work  to  devise  some 
means  by  whicb  they  could  be  controlled.  I  have 
by  me  a  aiketch,  made  about  tbe  year  1868,  embody- 
ing the  principle  of  my  preQent  design,  modified 
and  nerfected  during  the  years  that  nave  inter- 
Teneo. 

I  claim,  fiivt,  to  be  able  to  steer  in  any  direction, 
and  tins  ia  accomplished  by  means  hitherto  never 
attempted,  bat  is  entirely  new. 

Second,  to  be  able  to  rise  and  fall  at  will,  with- 
out^ loss  of  gas.  This  also  is  accomplidiea  in  an 
sntirely  new  way. 

Ky  balloon  also  possesses  many  prindples  and 
new  idois  that  will  add  to  the  safety  of  the  machine, 
60  tiiat  it  wonld  not  collapse  by  being  shot.  It 
would  not  be  well 'at  present  to  explain  all  details, 
as  it  is  in  the  hands  of  my  agents  in  London,  ana 
mv  doing  so  might  interfere  with  some  of  their 
anangements. 

I  believe,  with  one  of  your  correspondents,  that 
the  balloon  for  many  purposes,  has  no  equal,  and 
that  its  power  for  good  or  harm  will  be  unmense. 
I  claim  mat  with  one  of  my  balloons  Gordon  oould 
have  been  relieved,  and  so  now  could  also  Stanley 
and  Emin  Bey.  All  exploration  of  unknown  lands 
oould  be  earned  on  by  this  means. 

Your  oorrespondent,  "W.J.  G.,"  p.  566  (Aug. 
24,  1888),  has  hit  upon  several  points  covered  by 
my  mvention  (and  patent) .  First,  he  says, "  although 
not  advocating  further  attempts  to  steer  biUloons, 
yet  I  tbink  the  flying  machine  will  be  de- 
pendent upon  gas  to  carry  some  of  the 
weight."  In  this  I  agree  with  him,  and 
my  idea  is  to  have  only  suffldent  buoy- 
ant to  carry  the  machine  above  ordinary 
obsiades.  Again,  he  finds  fault  with  the  phm 
mtherto  adopted  in  reference  to  the  piopellar. 
Here,  again,  ne  and  I  are  one.  I  have  placed  mine 
on^e  balloon.  Again,  '<  Common  Sense  "  (p.  547) 
pedictB  that  the  future  vessd  w  illbe  shapea  like  a 
cigar,  with  propeller  at  each  end  to  work  back- 
wards and  forwards.    This  desideratum  I  have  also 


«Tmg  tihat  Crook's  navigable 
balloon  of  the  future. 

Since  writing  the  above,  your  papers  dated 
September  and  October  have  come  to  hand,  and  I 
notice  one  of  your  correspondents  asks  for  informa- 
non  as  to  the  safest  way  to  leave  a  balloon.  Well, 
I  can  assure  "Nephesh"  that  there  need  be  no 
trampM  wrpoundmg  in  the  case.  Iwill  descend 
to  within  aft.  or  30ft.  of  the  earth,  and  he  can 
J««nd  by  ladder  o^  step  out  by  gangway  like 
from  a  ship. 

ImaTvniteyooagatn.  Keanwhile  my  invention 
»  i»,.?«I?  of  Hessrs.  W.  McArthur  imd  Co.,  18 
and  19,  SiQc-Btreet,  Orqiplegate,  E.C,    I  may  add 


JnncAiT^  ImAw  of  raoBvs.. 

{^716,l-*-I  FEjLS  I  am  one  of  those  unfortuniite 
persons  wno  may  be  classed,  with  Mr.  Seedier,  as  a 
disbeliever  of  any  known  law  ol  storms.  In  our 
Northern  part  of  the  world  we  have  two  different 
authoxitiea  on  predicting  storms  j  but  unfortunately, 
although  they^  according  to  their  accounts,  go  upon 
sure  and  certain  piindplea,  yet  in  nine  cases  out  of 
ten  they  are  wrong. 

X  aoooe  this  fact,  however :  that  supposing  we 
have  a  run  of  a  few  weeks  of  good  weather,  and  a 
diange,  which  anyone  may  see,  takes  place,  our 
propheta  are  sure  to  have  their  progno«tications  in- 
serted in  the  daily  papers  immediately.  Alas  for 
their  wisdom,  they  are  more  often  wrong  than  right ! 
I  ha,ve  su^ested  that  they  might  arrange  matters 
better,  ana  that  one  should  say  that  a  certain  day 
was  to  be  fine  and  the  other  stormy :  then  one  would 
most  probably  be  right,  which  would  be  much  more 
satisf  actorr  than  both  to  be  wrong. 

I  am  apt  to  believe  that  Mr.  Scott  is  correct  when 
he  says  that  "no  living  man  can  forecast  the 
weather  two  days  in  advance,  much  less  six  weeks.'^ 
I  can  quite  understand  that  by  having  an  observa- 
tory, say,  500  miles  south  of  a  oenb'al  station  and 
othera  500  miles  to  the  north,  east,  and  west,  and  to 
have  immediate  information  from  eadi  of  them, 
then  an  observer  may  be  able  to  judge  for  a  certain 
time  ahead,  aay  a  few  hours,  but  even  then  dianges 
unsuspected  may  intervene  and  upset  aU  his  notions. 
Ho#  much  moriB,  Chen,  may  this  bspfieti  WhAn  the 
time  is  extended  to,  say,  a  month  ? 

If  Mr.  Wilson  is  acquainted  with,  and  is  so  con- 
fident of  the  accuracy  of  Jinman's  laws — as  sden- 
tific  facts,  he  ought  to  explain  them  for  the  g^ood  of 
mankind.  That  would  oe  in  accordance  with  the 
desires  of  all  sdentiflc  men.  Tlieir  object  is  simply 
to  inquire  into  matters  and  to  extend  kno^edge. 
If  these  laws  are  to  be  kept  hidden,  then  I  would 
class  them  with  such  subjects  as  spirit-rapping, 
table-turning,  and  so  forth,  which  can  only  b^  done 
in  the  dark — the  reason  wny,  anyone  can  under- 
stand. 2Cr.  Wilson  gives  the  dates  of  twelve  Storms, 
which,  he  says,  were  predicted  suooessfully.  This 
may  he,  or  it  may  not  be,  as  I  fad  many  c^  pre- 
dict after  the  event ;  but  if  Mr.  Wilson  will  give 
the  dates  of  six  stonns  that  will  occur  during  this 
year,  and  if  these  predietions  come  fairly  ^rue^  then 
we  unbelievers  may  piit  some  faith  in  Jinman's  laws, 
and  endeavour  to  mquire  into  the  myateiies  thereof. 

Inq,ulr0r. 

DirODHOnCALS  VBBSna.KBTBIG. 

[29717.]--The  question  of  the  best  system  of 
niimeraUon  and!!mcasure8  has  alwa^  attracted  the 
attention  of  thoughtful  mechamcs,  and  your 
columns  have  contained  not  a  few  weighty  letters 
on  the  subject.  I  venture  to  bring  bef are  the  notice 
of  your  readers — and  at  the  same  tfane  give  a  wide 
circulation  to— a  paper  read  by  Mr.  d.  HiallidaT, 
the  president,  before  the  Finsmiry  Technical  Col- 
lege SSngineering  Society.  It  is  an  abstract  only ; 
hut  the  argument  is  stated  dearly  enoug^.  What 
a  pify,  says  Mr.  Halliday,  the  smentific  men  who 
{ntroduoea  the  metric  system  had  not  taken  a  step 
still  farther  back  and  considered  whether  the  base 
of  numbers  was  the  best  possible.  The  physical 
pien  who  argue  so  fondly  in  favour  of  the  metric 

3 stem  appear  to  forget  that  no  divinity  doth  hedse 
out  a  tcoi,  and  that  had  it  ooourred  to  the  French- 
men that  ten  was  not  the  best  base,  they  would  not 
have  hesitated  to  change  that  too.  Had  they  done 
so,  and  taken,  say,  twdve  as  base,  and  had  the 
Englishmen  still  retained  ten,  pbyalcal  authorities 
would  no  doubt  have  had  exaeOr  the  same  praise 
for  it,  and  ridiculed  ten.  Now.  tnere  is  a  number 
of  objections  to  the  decimal  qnstem.  First,  ten  does 
not  eivQ  us  the  highest  possible  number  of  sub- 
divisfons ;  to  all  practical  men  the  system  is  found 
quite  a  nuisance  when  the  eye  ana  hand  are  re- 
quired for  subdivision.  Secondly,  it  has  no  even 
measU^ment  of  such  important  angjles  as  30"  and 
,60*.  Thirdly,  the  mind  likes  to  treat  of  halves, 
ouafters,  thirds,  and  sixths,  and  never  thinks  of 
.nfths.  Lastb^,  the  decimal  system  has  been 
thoroughly  tned,  and  it  has  becoi  found  wholly 
wanting.  Sir  Joseph  Whitworth  had  seen  his 
plane  surfaces,  his  gauges,  and,  his  T  threads 
.adopted  almost  univezsaily,  and  had  therefore 
l)eoome  the  greatest  practical  authority  of  the  cen- 
tury. .  Bveryoncj '  especially  workmen,  believed  in 
his  great  practical  sense.  He  becfune,  or  was 
advised  to  become,  enamoured  of  the  dedmal 
^stem.  He  read  papers,  got  resolutions  passed  in 
itsJEavour,  marked  his  gauges  so  as  to  xorce  the 
system  on  men.  With  what  result  ?  No  workman 
reads  the  decimal  equivalents.  Tbu  was  Whit- 
worth's  one  failure. 

WeUj  what  is'  wanted  for  a  proper  mtem  of 
units?  Urst,  it  must  oommend  itsdf  to  the  pnio- 


iical  maa  in  the  very  first  place.  The  base  must  be 
0a^ble  of  the  highest  form  of  subdivision.  The 
itmt  must  be  oonnected  with  some  constant  physical 
lengthj  and  must  be  connected  with  the  circum- 
ference of  the  earth,  and  so  suit  the  sailor.  Of 
numbers  twdve,  and  a  nart  of  the  drcumferenco  of 
the  earth  obtained  by  oividing  constantly  the  dr- 
eumferenoe  by  twdve  per  unit,  aeems  best.  If  a 
twefth  of  a  right  angle  be  taken  as  the  degree,  the 
twelfth  of  a  degree  as  the  minute,  and  the  twelfth 
of  a  minute  as  uie  second :  then  the  arc  subtending 
the  seoond  measorsd  from  the  Equator  to  the  Pole 
K  12-*  *=  H'996298in.,  which  is  very  nearly  the 
foot.  As  the  arc  alongthe  Equator  would'be  taken, 
and  not  the  arc  from  Equator  to  Pole,  the  distance 
would  come  still  more  nearly  the  foot. 

Under  our  present  system  countiug  of  numbers, 
which  has  ten  for  base,  we  count  up  to  the  number 
nine  before  we  begin  to  rraresent  numbers  with  two 
duiracters.'  Li  the  present  system  ten  is  represented 
by  10 ;  in  the  new,  twelve  must  be  represented  by 
10.  Ten  and  deven.  which  in  the  old  system  were 
represented  by  double  characters,  will  m  the  new 
be  represented  by  single  characters.  It  has  been 
suggested  hv  Mr.  I^oudey  of  the  Boyal  College  of 
Science,  Dublin,  that  ten  mieht  be  represented  by  an 
old  TgngltMh  liz  laid  on  its  side ; — 

ON, 

and  deven  by  the  same  laid  on  its  back  :— 
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Meitiure  0/  Length, 

I'foot  =  11*996293  inches. 
10  lines-  lindi 
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1,000 

10,000 

100,000 

1,000,000 
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=  10  inches  =  1  foot 

»        100     „     a        10  feet  s 

1  yard 
=      1,000     ,.      ^       100  feet  = 
10  yards  =  1  pole 
„     =    10,000     „      -    l,00Ofeet« 
100  yards  =  10  poles  «  1  furiong  n 
„     ->  100,000     „      •  10,000  feet  t= 
1,000  yards  ■  100  poles  =  10  furlongs  = 
1  league. 
1,000  leagues* quarter  of  the  earth's  circumference. 

Measure  of  Area, 

For  small  areas  the  square  inch  may  be  taken  as 
the  unit,  and  for  land  the  square  pole  would  bo 
most  convenient. 

Meatures  of  Volttme. 

The  cubic  inch  will  be  the  most  convenient  unit 
for  finding  the  wd^ts  of  materials. 

One  cubic  inch 

1,000  cubic  inches  «  1  cubic  foot. 

Meaeuret  of  Mate, 

The  best  unit  of  mass  would  be  the  Quantity  of 
mattor  equal  to  the  matter  in  a  cubic  inch  of  water 
at  4*  Oeimgrade.  This  mi|^t  be  called  a  mass,  and 
the  confusion  already  existing  with  regard  to 
having  the  same  name  for  the  units  of  pressure, 
mass  and  wdght,  veould  be  obviated.  The  table 
might  then  stand  as  under : — 

1  millimasB 

10       „  1  oentimass 

100       „         10       „        s    1  dedmass 
1,000       „        100       „        =10       „      =  1  mass 

1,000  Twivfaftn  8  1  VilnTnimn 

1,000,000      „      =  1,000       ,,       =  1  quatre  tonne 
1  mass  weighs  -Oaeizlb. 
1  kilomaas  weighs  62*4251b. 
1  quatre  tonne  weighs  about  4  tons. 

Meaturement  of  Time. 
1  second 
100     „      s        1  minute 
10,000     „     B     100     „      «    1  hour 
100,000     „      =  1,000     „      «  10    „    =  1  day 

The  present  seoond  is  one  86,400th  part  of  the 
day.  The  new  second  would  be  one  248,832nd  part 
Qf  the  day. 

The  umts  in  the  duodecimal  qntem,  equivalent  to 


u 
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Hasch  15,  1889. 


tiM  ««ilMtei  nd  gntmrne-^Ktrnd  in  IhtCXTA 
ffitoa,  wfll  lM  th«  jndi,  auM,  mmI  Moond. 

iU  tiM  prfM  of  tUnffi  AooU  fllw  1w  iMsd  W  tlM 
mtn  ptftdair  <^  t^  dooiieeiflMl  potet.  it  wffl  bs 
fnfiiwirir to «>>» > tobia tor moiwy.  ThatoDowiBf 


10  pMM9#  IB      1  ifriflfrrg 
100     ,,     s    lOifaillinipia    liiMriE 
1000    ..     -100  alOmarksslBoto. 


f» 


»f 


If  »  «hM9»  lidMimliU,  do  not  l«t  OS  beeontentad 
irHh  h«lf^iBMMf«i.  L«t  the  AMOge  he  andkal 
OM,  Tbo  phTiioU  people  lure  ezprMwd  a  d&mn 
foreiia4iCM;bttfaMi  adopt  aU  that  ia  baat  in  both 

Fratama.  Lat  tham  eombiiia  fho  fjatena  of  tha 
raneh  and  tha  Englah  anflinaan. 
It  moat  ba  aeknowladgad  tiiat  thara  ia  ham  aoma- 
thlof  to  think  ftboBt.  JJthoaghthaidaiitiata  -that 
U  thoaa  of  tha '' daaM '*--petwt  in  namg  tha  aatrie 
afftam«  it  ia  oartaia  that  the  foot^iula  haa  not  baen 
banlibad  from  tha  workahopa  either  hare  or  in 
America,  and  to  all  appaaranoa  doae  not  Mem  Ukalj 
to  atTe  waf  to  millim^trea  and  mHrae.  Shonld  like 
to  hare  tha  opiniona  of  **E.  L.  O./'  "J.JL  P.," 
and  othcra  on  the  abore.  Old 


BBAT-SXPAVSZOV     OV    BODZBS- 

OBOWTK. 

[:297i8.J— It  ia  well  known  that  heat  ezpanda 
bodiai.  whftt  account  ia  to  be  given  of  thia?  If 
heat  ia  a  mode  of  motion,  conaiattttg  of  Tibrationa, 
it  ia  afident  thftt  all  phenomena  wMch  are  doe  to  it 
maai  in  tome  wair  be  due  to  vibrationa,  and  it  ia 
remarkable  that  while  vibrationa  have  been  ao  ane- 
cea«f uUj  employed  in  explaining  the  phenomena  of 
light,  BO  little  uae  nhould  have  been  made  of  them 
in  explaining  thoee  of  heat.  In  fact,  the  whole 
method  of  treating  the  anbject,  nomenclatnie  and 
all,  Mama  to  ignore  the  fact  that  what  we  obwrveia 
due  to  vibration. 

If  we  trr  to  apply  thete,  however,  in  the  preaent 
inatance,  the  explanation  of  expanaton  aeems  to  be 
of  the  aimpleet  kind  poadble;  it  ia  merely  thia: 
**  When  the  moleoolea  of  a  body  are  vibrating,  they 
require  more  and  more  room  to  move  in,  m  pro- 
portion aa  the  vibrationa  beoome  greater,  that  ia, 
they  require  a  Urger  envelope  to  contain  the  whole 
maaa.*' 

Thna,  rappoea  we  had  a  box  filled  with  diot,  and 
faatened  down,  they  could  not  vibrato  without 
buntinff  the  box.  Snppoaing  that  it  waa  partly 
filled,  they  could  not  vibrato  without  riHnff  m  the 
box,  like  mercuiy  in  a  thermometor,  where  vibra- 
tiona  cannot  go  on  in  the  bulb  without  canaing  the 
fluid  to  riie  in  the  atom.  And  the  Hune  thing  muat 
happen  whether  the  initial  diatance  between  the 
molecttlea  ia  nothing  or  not— anyincreaae  of  vibra- 
tion requirea  incTMie  of  room,  or  it  cannot  take 
place.  Granting,  therefore,  the  exiatence  of 
vibrationa,  the  increaae  of  the  aize  of  the  envelope 
required  to  contain  themall  iamerelya  geometrical 
neoearitv. 

It  win  ba  Mid  that  if  thia  ie  true  the  vibntiona  of 
tiaht  ought  alao  to  expand  the  body ;  and  doubtle« 
thia  ia  really  true,  though  they  do  not  Memihlu 
expand  it.  But  we  mav  readily  underrtand  that  a 
cauM  which  produCM  heat  vibrationa  may  cauM 
much  greater  effecta  than  could  be  produced  by 
mere  expoaure  to  light.  Thus,  a  Wow  given  to  a 
piece  of  iron  or  to  the  finger  will  cauM  much  more 
motion  of  the  particles  than  would  becauMdby 
exposure  to  li^t;  so  would  the  touch  of  a  hot 
poker. 

The  account  usually  given  of  expansion  is  to  My 
that  **  heat  develops  a  repulsive  force  among  the 
particles.''  That  it  does  develop  a  force  of  some 
sort  or  tha  other  ia  very  evident;  and  it  ia  also  easy 
to  see  what  kind  of  force  it  is,  and  how  it  acta. 
Take  tha  caM  where  heat  ia  produced  by  a  blow. 
Tha  first  effect  of  the  percussion  will  be  to  cauM 
tha  particles  to  move  nearer  to  each  other.  And 
what  wUl  be  the  effect  of  thia  motion  f  It  will  be 
this ;  previous  to  the  blow  the  moleculM  were  at 
rMt,  and  not  only  so,  but  in  a  stato  of  equilibrium, 
seeing  that  they  are  under  the  effect  of  molecular 
forces,  Ac.  Now,  this  equilibrium  must  be  either 
stoble,  unstable,  or  indifferent.  It  ia  not  the  last, 
for  the   particles   do   not  remain   in  their  new 

IMMition;  nor  is  it  unstable,  for  such  a  stato, 
hough  it  exists  in  theory,  does  not  in  nature.  The 
first,  than,  is  the  only  possible  one  which  remains. 
Now,  when  a  body  ia  disturbed,  but  not  too  much 
BO,  from  a  position  of  sUble  equilibrium,  it  vibratet 
about  it,  and  the  force  which  has  been  developed 
among  the  molecules  is  not  a  repulsive,  but  an 
aUernatina  one,  always  tending  to  bring  back  a 
molecule  to  its  position  of  equilibrium. 

The  COM.  then,  istlius :  when  the  body  expands, 
motion  must  have  taken  place,  and  when  this  motion 
rMulta  fh>m  disturbance  of  stable  equilibrium, 
vibration  follows ;  so  that  the  connection  between 
vibration  and  expansion  is  evident,  whether  we  start 
from  tha  assumoa  fact  of  vibrations,  or  from  the 
obMrvod  fact  of  expansion. 

And  this  may  throw  some  light  upon  a  question 
which  I  have  not  seen  expUined.   SCow  is  it  that 


mil  ciay,  etmirmet 
ftoM  fldatbat 

~      itia 

vioraooB.  and  it 

what  thiamsy  be. 

emUrMeiimf  in  balk  ittfca 

▼iTwating,  the  wfcole 

by  reaaon  of  their  contnaetion,  at  tte 
thai  it  wanted  aMT^apaevbeeasHa  of  Oe 
taoB,  and  the  entire  rasnlt  will  be  aa 
eoBtiactioii,  aeeotdii^  aa  tte 


Hiat  anefa  a  tendencr  to 
aecompames  -Hbntion  la  ev 
prinemles.  Whan  a  moleeole  ia  asoving  to  aad  fro, 
VkB  the  piaton  of  a  ateam-engiBe,  ttiamidarthe 
action  of  a  preuing  fane  mditug  on  oppoato  sides 
altenateiy,  and  therefoTB  teodmg  to  uauptcM  it, 
or  rednoe  its  balk. 

Oraieth.—Tiiien  are  nnmberieM  *ii*mrfT  where 
we  may  get  joat  a  glimpM  of  what  the  effect  of 
vibrationa  may  be,  nioa^  we  may  not  aee  the  way 
in  which  they  act,  aodoeeiyaaweraayintheahove 
caae— the  growth  of  an  oryamsm,  for  hwNiKy 
When  its  pailicles  are  vibratmg,  it  ia  in  a  {greater 
atato  of  aetirity  than  it  would  olhanriae  be  m,  and 
therefore  we  may  sajipnae  it  to  be  progresaing 
towards  some  end  whidi  it  otherwiM  wocdd  not  do, 
whether  of  growth  or  decay.  Anest  activity,  and 
change  ia  arreated,  aa  in  frosen  meat ;  promote  it, 
and  change  eoes  on,  and  the  more  violent  theadioa 
the  greater  ue  change.  Bat  the  acCioo  dboold  not 
be  too  violent,  or  it  will  prodooe  change  which  is 
not  good  for  growth ; — too  modi  exertioa  kiDa. 

W.  O.  Pemijr. 


liM  grttoo  thick,  we  osa 

OaBfnoua  pyrethnn,  or, 

mpd  we  try  to  attzaet  aU  Xbt 

B  by  darkenmg  the  other  rooms, 

expoeed  in  tiiat  room. 

bed-time,  we  acafcter,  bv  means  of  a 

a  little  of  the  jpowoer  into  Uxe 

monmig  flie  fuM  are  dead,  or 

OB  tfjekJOTien  floor,  and  are  swept 

in  the  kitdien  atoive  before  onj 

annoying  an  thoM  known 
which  the  oarefol  housewife 
aa  die  doea  against  wasps. 
It  is  better,  however,  to  tesopt  these  inaecta  to  com- 
mit aaicide  tfma  to  nse  the  cmel  catch-em-alive  or 


WHXBX  DO   VZJX8   OO 


FBOXP 

[29719.1~Tins  question  ia  often  naked,  "  Whence 
come  all  tne  flies,  and  where  do  they  go  in  the 
winter  V'^^  You  had  aome  interesting  replies  in 
Vol.  XLYII.  pp.  47o,  4M,  526,  and  the  following, 
which  I  cut  mnn  an  American  paper,  may  appro- 
priately supplement  the  information  alreadjr  given, 
eapedally  as  it  contains  a  method  of  reducing  the 
number,  and  may  be  useful  in  the 
The  common  fly  is  too  well  known  to 
tion.  It  belones  to  the  order  Dmtera,  as  it  haa  two 
wings,  auctorisi  month  ports — tfies  and  moaqnitoea 
aUb  and  auck,  but  do  not  bite— and  passes  through 
complete  transformations.  By  this  last  we  mean 
that  the  first  stage,  maggot,  ia  not  at  aU  like  the 
auooeeding  stages  of  the  maect.  It  belongs  to  the 
family  ]f uaddsB.  Such  inaecte  have  abort  antennse, 
with  a  full  plume  on  the  last  joint,  and  heavy, 
short  bodies.  This  fly  hibernates  in  winter  aa  a  fly. 
Fortunately,  moat  of  them  never  wake  to  life  in  the 
apring;  but  enou^  of  them  aarvive  to  make  things 
hvely  about  Augiut  and  September.  The  houae-liy 
lays  mora  than  100  wfaitiah,  elongated  egga.  Theae 
are  laid  in  horse  manure,  on  which  ^maggota 
feed.  Hie  eggs  hatch  in  about  twetv-four  hours. 
Tha  larva,  or  maggot,  looka  very  muca,  and  is  verv 
much,  like  that  of  the  meat-fly,  or  blow-fly,  with 
which  all  are  doubtless  familiar.  When  fully 
^wn  it  ia  from  one -fourth  to  four-teutha  of  an 
inch  long,  and  ia  about  one  week  in  getting  ita  f  uU 
growth. 

Thia  flj,  like  many  others,  pupates  in  ite  last 
larval  skm.  It  is  rounded  and  aeedUke,  as  a  pupa. 
Such  pupsp  are  called  puporiums.  The  pupa  state 
laate  about  a  week.  We  now  aee  why  theee  flies 
beoome  pretty  numerous  alcmg  in  dog-days.  Each 
female  lays  more  than  100  egss,  and  the  time  from 

Sg-laying  to  maturity  ii  only  about  two  weeks, 
ost  of  us  have  studied  geometrical  progression. 
Here  we  see  it  illustrated.  Suppose  one  fly  com- 
menced "to  multiply  and  replenish  the  earth" 
about  June  1.  June  15,  if  alT  lived,  would  give 
150.  Suppose  75  of  these  are  misses,  July  1  would 
g|ive  us,  supposing  no  cruel  wasp  or  other  untoward 
circumstances  to  interfere,  11,250  flies.  Suppose 
5,625  of  these  are  females,  we  might  have,  July  15, 
843,750  flies.  For  fear  of  bod  dreams,  I  will  not 
calculate  what  might  be  by  Sept.  15.  Some  of  us 
who  have  some  time  stopped  at  third-rate  hotels 
quite  understend  it.  From  what  I  have  said,  it  is 
easy  to  see  how  that  a  horse-steble  near  the  house 
is  favourable  to  the  fly  nuisance.  Slops  about  the 
wood-shed,  of  course,  attract  fliea.  So  the  neat, 
tidy  housewife  is  leas  tormented  than  one  not  so 
blessed  with  this  kinship  to  godliness. 

We  provide  in  three  ways  against  theae  peati- 
feroua  nouse  flies.  First,  we  have  screens  to  all  our 
windows,  and  to  such  doors  aa  ore  much  used  espe- 
cially the  outaide  doors  to  kitdien  and  dining-room. 
The  screens  to  the  kitchen  windows  are  foU  length, 
so  the  windows  can  be  opened  either  from  above  or 
below.  We  believe  in  freah  air,  and  with  this 
arrangement  we  get  it.  Secondly,  the  screen  to  the 
pantry  window,  to  each  of  the  dining-room 
windows,  and  to  one  window  of  each  of  the  other 
rooma,  is  hinged  at  the  top  to  the  upper  sash.  Thus, 
by  darkening  all  the  other  windows,  the  flies  alight 
on  this  hinged  screen.  We  now  push  the  screen 
quicklv  out  at  the  bottom,  brush  rapidly  with  a 
polm-Ieaf  fan,  and,  lo !  the  niea  are  all  outside  the 
window. 


[29?2D.]— Wx  have  not  heard  much  about  the 
"railway  race  "lately;  but  it  ia  well  known  that 
the  great  companies  running  North  are  preparing 
lor  ttie  ooaamg  wisauu  Our  old  frioid,  "  &preai 
Driver,**  doea  not  often  favour  na  now ;  but  ss  I 
have  recently  come  acroas  a  letter  written  from  the 
t  **roundhowse,**  which  appears  in  a  professional 
{ p^wr,  aome  extncta  from  it  mojy  interest  yoar 
readers,  especially  the  remarks  about  compound 
toooa.  The  writer,  who  describes  himaelf  aa  a  driver 
on  the  L.  and  X.W.,  aays : — **  Aa  there  have  been 
ao  manv  fboUsh  talea  goiag  the  round  of  the  papen 
aboot  thia  ao-called  raoe  to  Scotland,  I  have  thought 
I  shonld  like  to  give  my  verakm  of  tiie  run  or  nee. 
Xow  aa  I  understand  a  race,  each  racer  is  allowecl 
to  do  his  or  her  ntmoat  to  win.  We  were  not.  W« 
had  a  aet  time  to  run  the  train  in,  and  we  had  to  run 
to  that  time,  and  although  we  ran  a  little  under 
that  time,  we  weie  not  expected  to  do  to,  otherwise 
we  could  have  mn  much  faster  than  we  did  (and 
marie  this,  with  perfect  safety),  for  I  always  ^ut 
aaf ety  firs^punetnality  aeoond,  and  economy  third 
and  mat.  Bat  working  the  engine  economical  is  a 
very  great  point,  aa  an  engine  properly  worked  will 
last  longer  and  do  more  w<»k  than  one  worked 
anyhow,  and  of  oouiae  bum  lees  coal.  We  get  & 
littie  coal  premium,  and  I  think  I  caa  challenge  any 
driver  for  taking  good  kiada  and  keeping  good  time 
with  little  expenaa,  with  all  aorta  of  engines.  I 
had  about  15  years  on  Bamsbottom  7fL  fltn.  enffmei, 
but  I  think  I  have  done  the  best  work  ever  I  did  in 
my  life  with  WebVs  small  compomida,  taking  the 
heaviest  loads,  and  making  the  best  time  and  work- 
ing the  cheapest.  In  fact,  I  have  been  surprised  st 
the  work  I  have  been  able  to  do  with  these  engines, 
and  I  have  received  many  a  bright  sovereign  ooil 
money.  T  have  run  throng  from  Liverpool  to 
London  with  one  oiling  many  a  time  with  the 
11.5  a.m.,  with  ei|^t  or  nine  and  aometimes  more 
coaches,  with  four  or  five  stops,  in  4  boon  10 
minutes,  and  4  hours  15  minutes,  and  oould  do  it  in 
less  time  than  that,  only  for  running  before  time, 
and  I  could  give  yon  cases  of  beavy  loads,  as  well 
aa  long  diatsAcea,  were  it  needed,  with  great  speed ; 
but  you  must  bear  in  mind  that  no  engine  ever  built 
yet  will  maintain  a  speed  of  60  miles  an  hour  with 
audi  loada  aa  are  nm  on  our  main  line,  varying 
from  VI  up  to  18  or  20  vehicles.  I  see  nothinig  to 
hinder  ua  from  being  in  Carlisle  at  3.50  p.OL, 
leaving  Euaton  at  10  a.m.,  with  the  four  stops ;  or 
the  small  compound  would  run  from  Bunon  to 
Carlisle  with  tne  Crewe  atop  onl^,  which  would 
make  it  so  much  the  easier,  and  I  will  warrant  they 
would  do  it  on  about  271b.  or  281b.  of  coal  ner 
mile ;  it  would  not  want  two  firemen  to  put  tnat 
We  the  drivers  of  the  L.  &  JX,  W.  fear  no 


on. 


others.     We  have  been  brought  up  to  hard-and- 
fast  running,  from  our  childhood,  many  of  us.  and 
I  believe  our  boasea  glory  in  us,  and  we  in  tnem. 
When  men  in  the  various  papers  speak  of  the 
dangers  attending  faat  running,  they  speak  of  whst 
they  do  not  know.   I  siy  again  there  la  no  danger 
only  what  is  common  to  oflier  trains ;  everything  ii 
OS  near  perfection  as  it  is  possible  to  be--that  il 
men,  rolling-stock,  permanent  way,  sanals,  and 
other  arrangements.    If  the^  want  anything  more 
let  them  pay  their  fare  and  nde  with  tlie  trams  and 
tell  the  truw  at  the  finish,  because  we  know  every 
yard  of  the  line  from  Euaton  to  Carlisle,  and  what 
the  engines  can  do  and  what  the^  cannot  do.    One 
man  gave  hia  timing  of  the  train  from  Euston  to 
Carlide,  and  said  tlmt  the  engine,  7ft.  6in.,  16in.  by 
24in.,  travelled  fastest  up  iSchfield  Bank,  that  u 
between  Tamworth  and  Lichfield,  all  up-hill  and 
pick  up  wator  into  the  bargain,  and  again  from 
Freston  to  Lanoaaterj  21  mQea  in  18  minutes,  where 
it  would  take  two  mmutes  to  go  the  first  mile  snd 
do  well,  leaving  only  16  minutes  to  go  20  miles, 
very  slightly  up  hill  19  nules  out  of  20.    I  csnld  go 
on  with  cases  of  the  same  aort  of  nonsense,  \||||^ 
have  said  enough  to  show  that  there  iA  no  danarer  r 
&st  running  eiuier  one  way  or  the  other.     Tell  the  J 
nobles  to  patromse  us  and  we  will  do  our  very  best  ^ 
to  convey  them  in  safety  and  comfort,  and  they  will 
not  complain  about  the  speed  being  excessive  and 
irregular,  but  quick  and  smooth.    Now  one  word 
for  myself :   X  have  battled  summer's  heat   and 
winters  cold  without  anythin{[  stronger  than  coffee, 
oocoa,  and  tha  like,  oa  I  signed  the  pledge  on 
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IVra  you  \a,i»  a,  voioa  from  the  footpl&te ;  tiiit 
u thsn ue oUwr  Toioes  and  other  footpWea^par- 
tufH  we  ma;  heu  loiiiethin^  from  the  Great 
Northeni  and  >1k>  from  the  Midland.  That  front 
cahiFUDot  fitted  to  No.  36  H.R.  angle  without 
Bame  object,  and  it  i>  not  unlikely  that  we  may 
expect  some  daTclopmmiti  in  railway  tniTelling  in 
Uie  ooming  (auoii.  The  Kotian  Bar. 

BHOIlfB  0A8TZNOB. 

[^T!!l.] — I  AX  inwant  of  nch  an  engineaade- 
KDtwdby"Ex"  intheEMO.MECH.of  Ifarchl.aiid 
about  to  oommenca  the  drawinn  of  one  having  a 
axe.     In  common 


.   bora   and  fiia.  i 


T  do  o 


pUning  machine,  and  lo  the  type  I  waa  ahoot  t 
tdect  waa  one  haling  a  minimum  of  plane  luifact 
in  its  ooTis&uclion.  and  within  the  capacity  of  a  5il: 
nntie  lathe  and  fairly  powertul  drilling  'machine 
I  diall  be  glad  to  lupplT  aketdiea  for  ciitii 
"T.  C,  Bnatol,"  and  ouer  practical  coutri 
and  hme  other  fallow  readers  will  do  lil 
Thiou^  I   " 


being  oonnected  pnfeanonslly  i 
mm- luuudinf  company  in  the  neighbourhoou,  i  kbc 
any  nutinga  I  require  made  at  very  low  ratea,  and 
DO  doubt  could  arrange  that  the  caatinga  of  the 
proposed  engine,  which  I  would  aufgett  ahould  be 

'*  the  aBmeiBima  aa  to 

.  coil  one,  aa  recently 
(hia  pap(r. 

Solloitor. 


Iw  supplied  to  aubecribera  < 
mcKU.    The  boiler  might  be 
dacribed  by  Mr.  J.  J.  Cam,  ii 


TUB  DISO  OP  HJtPTUNB. 

[»:21.]— Iif  annrer  to  Hr.  Hunt  (letter  29667, 
p.  11),  Di.  Qalle  diBCOvered  Neptune  with  the  lierlin 
(Franuhofer)   Equatoreal    of    9'6in.  aperture   and 
IT^in.  focal  Itmgth. 
nie  Writar   of  tlie   "  AatronomioKl  Notaa." 

BATSB  AttD  nuAMBfSSRD. 

[29T23.] — It  is  generally  atated  that  Bayer  was 
the  6nt  to  name  the  atora  by  Oreek  letten. 
Chamben,  howeTor,  in  hia  "Aita}nomy,"  atatea 
thai  Piooolomini  did  ao  at  on  earlier  date.  Will 
"  F.B-A.S."  kindly  tall  me  if  theso  itatementa  are 
conect  ?  For,  if  so,  why  ahould  Ur.  Sadler,  on  p. 
39S,  "B.M.''forJan.  11,  1889,  aay  that  846  B.A.C. 
19  ji  Ceti,  aererditig  lo  Al-SofiP  and  on  p.  1  of 
"  Uranometria  Nova  Oioaienais,"  we  read  m  foot- 
note that  a  Andromeds  ia  called  t  Pegaai  in  tha 
Almagest. 

The  anmber  of  Stara  in  Plamsteed'a  Catalogue, 


IM^lliia  d 


SATEIiZ.ITBS  OF  SATTTBH,  &t>. 
['20724.] — I  amTG  endoisa  the  opinion  of  "  An 
■-T,F.R.A.S."  (letter  29684,  p.  30)  that  it  ia  only 

w»pe  .,   ___     ^. 

lood  that  Mr.  P.  P.  Duke  lias 
eiceptiooal  poireiB  of  vision  exceeding  Mr.  Ward, 
irhixe  ohserrfttiona  aomo  twelve  or  fifteen  yean 
(go  ihowed  that  ha  poaseased  verr  abnormal  keen' 
aat  of  light  with  the  teleecope.  From  the  remarks. 
howoTer,  in  the  letter  of  "Amawur"  abovi 
refored  to,  I  preaume  be  queatiouB  that  even  Mr 
Wanl  inav  have  riimpeed  Enoclndus  with  a  -I'Sin 
iietture :'  but  I  think  theie  con  be  no  doubt  of  r. 
liter  reading  the  remarkable  Jotter  (No.  11991)  In- 
u,    ,.    w    ^ ,, 242  of  Vol.  XXrV. 


Mr.  S. 

■'  E,M."  aa  to  Mr.  Ward' 
noon  on  difficult  lest 
Bunihom  with  the  18|i: 


d*B  extraordinary  power  of 
objecta,  confirmed  by  Mr. 
1.  Chicago  refractor. 


i»725-]— Taia  phenomonon,  referred  to  bv 
Webb  (pages  62  and  5.3),  waa  plainly  visibli  '  ' 
F^iaung.  aiid  waa  noticed  by  me  without  any  k 
ledge  of  its  having  attracted  previous  attentior 
On  coming  indoors  I  turned  to  the  above  vc 
lo  see  if  it  was  mentioned,  and  found  that  it  had 
bcoi  a  matter  of  considerable  debato  in  past  daye 
but  there  conld  be  no  doubt  about  it  this  evening, 
aa  I  hod  never  aeen  or  heard  of  such  an  appeaninct 
prwioualy.  and  it  woe  diatinctly  noticeable. 

11  may  interest  some  of  your  aatrouomicol  readen 
tc  observe  thispeculLaritjduring  the  present  favour- 
iMe  aspect  of  the  planet. 

March  5.  — Al  Fard. 

VENUS. 
(2«7-26.]— Ik  the  "Aatronomical  Notes  "  ("  E.M.' 
Msrdi  I.  p.  a],  it  is  staled  that  Venus  ''  may  be 
distinctly  seen  with  the  naked  eye  in  the  sunlit  sky 
h{  anjonB  who  knows  exactly  where  to  look  foi 
Wff."  Venus  Ka^  eaeily  picked  up  on  Saturday 
ifltrnoon  at  3h.  on  eetting  the  hour  and  declination 
'ird.ftbr  the  .Vmlieal  Almaaae.  In  the  fifth 
tditio^-,f  Guiltenin's  "  The  Heavens,"  p.  71,  i'  " 


■V 


^/rr^ 


RlLid  KEjiB  Cinnrr.    Sea 


blunted — truncated,  so  to^ieak."    From  the  details 
given  in  Webb's  "  Celestial  Objecta,"  one  imagines 

special  obaenatians  not  perhaps  nearly  always  aeeu 
— observations  which  also  comprise  some  recording 
a  bright  point  detached  from  the  south  horn. 
Venua.when  found  in  the  telescope,  oould,  aa  stated 
in  the  "  Notes,"  be  sosn  with  the  naked  eye. 
Heodou,  March  11.  F.  F.  Duks. 


OLUaTE&S  AND  mxBUtiJB. 

[29727.1— Tbr  moat  profound  inlatest  attaches  t/i 
the  marrelloua  photograph  of  the  nebula  in  Andro- 
meda by  Mr.  Hoberte,  and  I  am  anxious  te  brino 
the  subject  before  your  scieutiflc  contributors  aud 

Star  clustera  appear  to  be  divided  into  twc 
daaaee.  Thoae  which  are  aggregatiotia  of  stars  in 
the  Milky  Way,  of  which  the  principal  example! 
may  be  cited  as  the  double  cluster  in  rerseus, 
M  35  in  Gemiui,  and  M  50  in  Monoceroa.     In 


greatest  grandBur^  but  «-ith  no  particular  cenlrul 

connected  as  a  whole,  but  which  do  not  appear  to 
be  BO  more  thou  the  rest  of  the  Milky  Way. 

The  other  cloas.  and  apparently  quite  diatincl 
from  everything  else,  are  the  independent  and 
isolated  clusters,  having  no  connection  with  the 
Milky  Way,  nnd  eiialiiig  (so  to  speak)  on  their  own 
account.  The  principal  of  these  may  be  taken  to 
be  M  la  in  Hercules,  M  5  in  Libra  (in  Serpens  in 
Proctor's  Atlas),  and  M  3  in  Canes  Vcnatici.  Hare 
we  see  evidently  independent  systems  with  bright 
stellar  nucleua. 

The  independence  of  these  systems  soems  to  be 
further  proved  by  the  unexpected  revelations  of 
the  Andromeda  photograph,  which  to  all  appearoucc, 
is  one  of  the  same  doss  of  clusters  in  a  much  less 
advanced  state  of  development.  Here  we  seem  to 
see,  indeed,  a  alar  cluster  in  process  of  formation, 
vast  iDultitudes  of  Btsr«  having  already  condensed 
from  Uie  nebula,  and  the  uebula  itself  encircling  -■-- 
whole  with  its  still  gaseous  parts. 

The  conclusion  seoma  irresistible,  that  in  thoae 
vast  cluetera  the  first  three  have  passed  their 
nebulous  atate,  and  are  now  sidereal  systems,  quite 
independent  of  our  stellar  universe,  and  that 
Andromeda  is  in  transilion,  also  that  our  system  is 
but  another  of  the  same  as  the  first  three,  in  which 


to  leave  the' 


the  Milky  Way,  being  perhaj. 

rbulouB  state,   encircles  the   wnoiB,  munn  as  uiv 

iter  ring  in  Andromeda  nuiy  posaildji  do.  The- 
great  desideratum  seems  to  be  to  ascertain  how  far 
UiBsa  clusters  and  nebula  are  from  us.  Mr.  Proctor 
of  late.  1  think,  considered  that  the  Andromeda 
neb.  was  not  so  far  as  this  independence  of  each,  as 
a  stellar  universe,  would  seem  to  require. 

I  trust  that  "F.B.A.3.,"  Mr.  Sadler,  and  other 
of  our  astronomical  experts,  will  tell  ua  what  is 
really  known  on  this  head.  Waa  any  pomllax  ever 
obtamed  of  the  Nova  in  Andromeda:  or  has  it,  of  the 
three  cluaters  named  F  There  is,  of  course,  nothing 
uew  in  the  tbregoiug  theories,  but  they  seem  to  be 
confirmed  or  rwidered  probable  by  the  discoveries 
in  the  neb.  in  Andromeda. 

Fordiiigbridge.  T.  Veatlaka. 

TBANSITS  OF  TBNU8,  AMD  IX>CKTEK'8 
"PBUCEB  OF  ASTBONOVT." 

[20T2BJ— I  WOSCEB  whether  any  of  the  readers 
of  the  ■'  E.M."  who  happen  to  have  a  copy  of  that 
otherwise  excellent  Uttle  work,  "  Primer  of  Astro- 
nomy," by  Prof.  Lockyer,  have  noticed  that  there- 
Giiats  in  the  some  a  decided  inaccuracy  with  respect 
to  the  Transits  of  Venus.  The  defect  occura  on  p. 
90.  in  the  edition  of  1884  (I  am  not  aware  of  any 
subsequenteditionshaTingappeared).  The  intervals 
between  the  Transits  of  Venus  are  allemately  8  and 
in.ij  years,  and  8  and  121 1  years.    The  first  Transit 


one  had  token  place  unoliaerved  eight  years  before 
—TO.,  in  lUSI.  The  interval  between  1039  and 
1761  (during  which  no  Tnuiiiit  occurred)  was  12li 
years  ;  therefore,  to  agree  with  the  above  altemate 
intervals,  the  dates  smce  1761  muatbel7Cg,  1874, 
1882,  2001,  2012,  &c.  But  the  "Primer"  would 
seem  to  imply  that  a  Transit  of  Venus  will  occur 
1051  yaora  after  1882— i.e.,  in  1 9S8,  which  obviously 
cannot  be  the  caae,  compatible  with  the  intervala 
above  specified.  The  interval  of  lO.H  years  has 
been  the  last  to  occur,  now  that  of  121}  yeara  will 
take  place — in  fact,  haa  already  commeucod— and 
the  date  of  the  next  Transit  in  consequence  will  bo 
—not  19S8— but  (June  4th)  2004. 

PerhapsBomereaderof  "Our8"cansaywhatlunar 
crater  the  frontispiece  of  the  **  Primer"  is  intended 
to  represent.  I  hove  compared  it  with  several  very- 
good  maps  of  the  moon  a  surface,  and  although 
It  beara  aa  much  resemlilance  to  "Copernicus"  oa 
to  any  other,  I  should  like  the  opinion  of  otfiers  on 
the  subject.    Maybe  "  F.R.A.S.^'  could  obtain  the 
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explanation  from  the  distinguished  author  himself , 
which  would  perhaps  be  the  most  satisfactory  ooune 
to  pursue.  Autolycufl. 

OLOOX  TBAISrS. 

[29729.]— Thk  picture  given  with  my  letter 
(29679)  on  p.  13,  is  such  an  indistinct  reproduction 
of  a  tolerably  good  photograph,  that  I  am  not  much 
surprised  that  Fred.  Cane  nas  some  difficulty  in 
wittVTTg  it  out.  I  have,  therefore,  sent  him  a  print 
of  the  photo,  and  a  few  lines  in  explanation,  and 
haye  called  his  attention  to  a  previous  drawing,  in 
Vol.  Xn.  p.  277,  of  my  old  unieel-cutting  attach- 
ment, where  every  detail  is  given,  and  which  is 
nearly  identical  with  this  one;  also  to  Vol.  Xn. 
p.  18a,  in  which  is  shown  the  same  headstock  with 
urge  pulley  on  the  rear  end  of  the  numdrel ;  also  to 
Tol.  X.  p.  365,  for  the  method  of  originating 
prime  wheels.  The  missing  letter  £  should  have 
appeared  above  the  spindle  of  the  worm-screw,  and 
nearly  vertically  over  the  carrier  which  holds  the 
work.  I  beg  to  say  that  the  "  hospital "  is  a 
private  one,  accessible  only  by  private  introduction. 
The  patient,  vb.  the  form  of  a  worm-wheel,  whom, 
as  I  said  I  expected,  arrived  duly  and  was  dis- 
chfljffed  at  the  end  of  about  eight  days.  I  have  not 
yet  neard  whether  I  effected  a  perfect  cure.  It 
would  have  been  really  less  trouble  to  make  a  new 
one.  J.  K.  P. 


OATS    AND    UX7SI0. 

[29730.]—"  R.  W.  E.  W.,"  in  letter  29703,  says 
he  was  "  amused."  I  don't  mind  amusing,  if  I  can 
do  it  without  Tnaking  mj'self  ridiculous;  but  I 
really  had  no  notion  of  saying  that  the  air,  or  tune, 
had  anything  to  do  with  it.  In  fact,  I  intimated 
the  contrary  in  letter  29663,  notwithstanding  that 
my  word  "tune''  was  printed  "time."  I  would 
not  have  written  at  all  mid  I  not  had  some  vague 
idea  that  it  might  possibly  have  been  my  own 
experience  that  somehow  had  got  reported  to  the 
compfler  of  the  "Musical  Anecdotes."  Anyhow, 
it  was  eight  or  nine  yeajs  earlier  than  the  "  Science 
Gossip  "  that  "  F.  B.  A.  S."  is  kind  enough  to  refer 
me  to.  J.  K.  P. 


ATrrOUATIC   MAOHISTES. 

[29731.] — ^I  Aic  pre^paring  a  short  history  of  auto- 
matic machines,  their  origin  and  development,  in 
England  and  abroad,  and  should  thank  your  readers 
very  much  if  they  would  help  me  by  ioiorming  me 
of  uie  existence  of  any  coin-freed  apparatus  other 
than  the  clockwork  models  at  exhibitions,  &c.,  prior 
to  1886. 

I  know  of  several  automatic  sale  and  delivery 
machines  without  any  definite  check  to  prevent 
fraud,  but  none  perfect  enough  to  place  in  positions 
where  the  public  would  have  free  access  to  them.  I 
should  be  very  glad  of  any  inf  onnation  in  re^^ard  to 
eleotricaUv  worked  machines  or  those  for  giving  a 
current  of  electricity  upon  the  insertion  of  a  coin,  as 
I  believe  they  never  existed  before  about  three  years 
ago.  E.  BitHxuaiit. 

Northgate  House,  Highgate,  N.,  Feb.  5. 


A  NEW 

[29734.]— Many  thanks  to  "  Farad  "  for  his  kind 
explanation  respecting  the  action  of  the  solution 
on  the  rubber  oands.  I  mi^  state  that  I  was 
acquainted  with  tiie  answer ;  but  I  have  attributed 
the  phenomena,  I  may  state,  to  another  cause, 
though  I  am  not  in  possession  of  sufficient  experi- 
mental data  to  prove  this  yet ;  when  I  do  possess 
it,  I  will  immediately  make  it  public.  X  also 
fully  coincide  with  "Farad's"  opinion— via., 
that  it  is  a  mistake  to  connect  plates  imdemeath 
a  solution ;  but  this  was  made  in  this  case  as  an 
experiment.  The  permanganate  of  potash  solution 
employed  by  me  was  made  with  very  great  care, 
all  suiMtances  employed  being  chemically  pure, 
and  water  used  being  redistilled.  Of  course,  as 
"  Farad  "  must  be  aware,  this  would  make  a  slight 
dijfference  in  the  result  of  that  obtained  by  usmg 
the  ordinary  commercial  materials.  I  wul  give 
"  Farad  "  tne  proportions  that  I  have  found  from 
pi^actical  expenence  the  best  to  use  in  ordinarv 
cases,  but  if  he  would  like  to  know  the  full  detaals 
and  aesoription  of  the  more  delicate  method  of  pre- 
paration, if  he  will  advertise  his  address  I  will 
send  it  him  with  great  pleasure. 

Permanganate  solutions. — ^For  single  cell:  Per- 
manganate of  potash,  602;  sulphuric  acid,  202; 
water,  Ipint.  For  double-fluid  cell  (inner  witii 
zinc) :  I^rmanganate  of  potash,  802 ;  sulphuric 
add,  302;  water,  1  pint.  Outer  with  carbon: 
Water,  1  pint ;  sulphuric  add,  |oz. 

F.  W.  Mason,  Consulting  Electridan. 


cause  P    "  Reducing  sohxtian  "  about  two  numtbg 
old. 

After  addixijj  the  potash  solution  to  the  ailTer.  I 
found  1^  adding  ammonia  drop  br  drop  the  sola* 
tion  cleared,  but  had  black  putiJes— veiy  ma&y^ 
floating  in  it.  In  one  book  I  read  that  smmcma 
should  be  added  until  no  predpitate  remains.  Does 
that  mean  that  it  should  oe  added  untQ  the  blade 
partidee  are  dissolved,  or  merely  until  the  aolotioa 
dears  P 

I  stopped  adding  ammonia  when  the  Hflpid 
deared,  and  filtered  out  the  black  partides.  Wtich 
is  the  proper  course  P  I  used  triple  re-crystdliMd 
nitrate  of^dlver. 

The  spots  are  transparent  by  transmitted  light. 

T.  K,  0. 


REPLIES  TO  QUERIES. 


-•-♦♦- 


♦<>♦  In  iJmr  atuwffrs^  CorreapondeinU  art  rupttU 
fuUy  requeited  to  meniunt,  m  each  ifutana^  the  titU 
and  number  of  the  qttery  asked. 


DABWIK  ▼.  XJLKABCX. 

[29732.]- Ak  instance  came  some  years  ago  under 
my  special  notice  as  follows : — ^A  number  of  breed- 
ing sows  were  kept  in  a  yard  adjoining  the  high- 
way ;  at  the  time  of  conception  of  a  small-broed 
Borkdkire  sow,  an  dephant,  being  en  route  to  the 
town,  stopped  for  a  few  minutes  at  the  gate  of  this 
pigyard.  This  sow— a  sensitive  subject,  as  nigs  go 
— beine  much  astonished  at  the  dephant,  ana  being 
then:  cnased  away  from  the  gate  by  a  ferocious 
companion  having  ver^  wild,  ULrge  red  eyes,  dur- 
ing the  birth  of  ner  utter  became  in  great  suf- 
fering, and  after  much  delay  gave  biith  to  an 
enormous  creature  having  an  elephant's  ^rfect 
trunk,  dephant*s  ears,  skin,  and  feet ;  but  mmus  a 
mouth,  anus,  and  urinary  organs,  while  in  the 
centre  of  its  forehead  was  one  vast  red  awful- 
looking  eye.  Of  course,  the  creature  ceased  to 
breathe  in  a  few  hours. 

Kow  probably  some  such  an  occurrence  gave  that 
ardi-robber.  the  patriarch  Jacob,  his  cue  whereby 
he  succeedea  in  "besting "  his  respects  father-in- 
law  Laban  over  the  sheep  business ;  but  Laban, 
I>erhaps^  knew  his  customer :  hence  the  Leah  retalia- 
tion aitifioe.  The  I^ydney  Dispenaer. 


QAS  BATTEBIES. 

[29736.1— ^Alfbed  Tbehbt'b  theory  regarding  the 
action  of  the  plate  in  contact  with  hvdiogen  may 
beperfectiycorrectasfarasitgrpee.  uptoacertain 
critical  point  the  gas  consumed,  and  the  current  in 
amperes,  will  vary  with  the  pressure ;  after  which 
no  amount  of  pressure  will  cause  an  increase  in 
dther.  This  critical  point  will  be  found  to  vary 
with  tiie  temperature,  the  metal  used,  the  porosity 
of  tJie  carbon,  and  the  active  surface  of  ocduding 
metal  per  square  indi  of  carbon  plate.  If  ^  the 
ly  of  gas  to  the  ocduding  metal  be  unliihited, 
!um  will  act  better  than  platinum,  without  a 
The  employment  of  wire  doth  is  a  most 
dedded  improvement  on  the  carbon  plates;  the 
drawback  to  this  is,  that  the  porosity  which  Alfred 
Treeby  rightiy  advocates  is  aestroyed  to  a  certain 
extent  l^  the  copper  plating. 

Alfred  Treebv  says  his  en>eriment  with  the  wire 
mesh  jprovea  tnat  gold  and  platinum  act  equally 
well  m  a  gas  battery,  though  their  power  of 
ocdudon  is  different.  Why,  then,  does  he  use 
platinum  at  all  and  not  lead  or  some  cheap  metal  P 
Surely  the  result  of  tiie  experiment  is  a  mistake.  I 
.am  perfectly  well  aware  that  the  plate  connected  to 
the  +  pole  of  a  battery  in  charging  an  accumulator 
becomes  the  —  plate  (or  element;,  and  the  -f  pole 
of  the  accumulator  in  discharging.  The  current 
does  not  flow  from  —  to  +  m  any  case.  TTiis 
subject  is  hardly  worthy  of  discussion  side  by  side 
witn  "  the  invention  of  the  age." 

I  have  not  heard  of  the  carbon  mentioned :  but  I 
know  that  r^ry  porous  carbon  plates,  soaked  in 
animal  blood  and  heated  to  redness  in  a  retort,  will 
answer  the  purpose  veir  well.  They  cAlmot  be  used 
in  contact  with  the  hydrogen,  but  absorb  and  con- 
dense oxygen  and  dilorine  fredy. 

RaGParding  works  <m  the  subject,  a  paper  by  Dr. 
C.  W.  Siemens  was  read  at  the  meetang  of  the 


[67500.]— Telegraph  Idnea  (U.ft.)— Gtoing  on 
the  basis  mat  wire  used  is  7|  goufin,  having  13ir.  re- 
sistanoe  per  mile ;  that  each  needle  insfcrament  gira 
200w.  reffistance,  and  that  20  milli-amp^res  of  canat 
should  be  sent  out,  the  battery  power  ahould  be  :- 
(1)  100  Ledandi6  cells ;  (2)  134  Baniell  oeUs,  P.O. 
pattern.  T*  *  • 

[67559.]— Bisulphato.  of  Potaah  in  a  Le- 
olanche  OelL— I  will  send  "  F.E.Met.8oc,"  in 
one  or  two  weeks,  a  full  descr^tion  of  this ;  but^ 
present  I  am  trying  an  experiment  with  it,  and 
would  rather  wait  till  I  obtain  the  result.  I  may 
state  that  it  is,  in  my  opinion,  an  advantage  to  lue 
the  Wsulphate,  as  it  rather  prolongs  the  life  and 
action  of  the  cell ;  but,  as  I  said  before,  in  a  few 
weekslwill  with  great  pleasure  send  **F.R.MetJ5oc." 
full  details.  F.  W.  MiaoK. 

[67620.]— Batiation  of  Time.— In  reply  to 
"viator,"  Le  Verrier's  equation  of  the  centre  for 
1850 


(6918-310"  -  0'1751"<  -  0-00000564"<^  sin.  i. 
+  (72-508"  -  0-003750  an.  25 
+  (1-054  -  0-000080  sin.  3  33 
+  0-018"  sin.  is 

and  in  1890,  Jan.  1,  Paris  noon— 

L  =s  2SV  5'  10-64"  +  3548-3204" 
w  =  281"  2'  29-5"    + 


0-169" 


Add— 


s  =      0»  2'  41-1" 
23-0" 


+  3548-161" 


Z  =s 


0"3'   4-1"  Oreenwich  mean  noon. 
Let  us  calcuhite  the  place  of  the  sun  for  Jan.  1, 


1890,  we  find— 
I. 

B.  of  C.  = 

Lunar  pert.  => 

Planetary  pert.  = 

Nutation  = 

Part  of  abetn.  = 


=  281'*  5' 33-68' 

=        +    6-30" 

=.        +    5-3^ 

-f    2-50' 

-  16-79" 

^      -36" 

281*  6'  io-fef 


published  of  a  very  good  but  ex|>ensive  m 
yry  (altogether  of  platmum),  exhibited  in  me 
ntions  !i£diilntion,  in   the   electrical  J^view, 


1  have  not  seen.    An  account  was,  I  am  told^  at  the 
time  published  of  a  very  good  but 
battel 
Inveu 

Some  reader  will  perhapft  kindly  quote  the  date  of 
the  issue.  Several  patents  have  lately  been  taken 
out  for  gas  batteries.  I  think,  on  the  whole,  Alfred 
Treeby  will  find  his  own  knowledge  on  the  subject 
a  gooa  bit  ahead  of  any  of  the  above.  Some  students 
of  the  City  and  Guilds  Central  Institute  were  some 
time  ago  experimenting  on  gas  batteries  under  Prof. 
Ayrton ;  their  experience  may  be  of  value,  if  they 
would  kincUy  give  it. 

I  should  IJe  mudi  obliged  to  Alfred  Treeby  if  he 
would  kindly  publish  his  address,  as  I  have  some 
improvemenu  which  I  should  like  to  communicate 
to  nim  before,  in  due  course,  giving  them  to  the 
public.  OUbert  B.  liuckboff. 


tugnwngwiHiiheliautiealAlnumae.   Themaaof 
the  moon  used  in  the  K.A.  is  -J:^  (J^  Vcrrisr's). 
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WEIB'S   NSW   BATTEBT. 

[29733.]— Iw  reply  to  Mr.  G.  Weir's  letter,  No. 
29o90,  \  am  sorry  to  say  that  the  mistake  was 
mine.  It  should  have  read  |,  and  not  |.  Of 
course,  the  measurements  made  on  my  instruments 
could  not  have  been  so  accurate  as  those  made  by 
you,  as  the  instruments  you  have  aocess  to  must 
necessarily  be  more  delicate  than  mine.  As  soon  as 
your  batteries  are  in  the  market  I  shall  be  very 
pleased  to  have  one,  when  I  will  give  my  report 
upon  it. 

F.  W.  Xason,  C!onsulting  Electrician. 


SILVEBIKa  SFSCULXm. 

[29736. J— A  FEW  nights  ago  I  silvered  a  6Jin. 
speculum  by  Brashear's  process.  The  thermometer 
was  54°  Fahr.  The  vessels,  &c.,  were  kept  at  same 
temperature  for  more  than  24  hours ;  but  I  could 
not  get  distilled  water,  and  had  to  use  pure  country 
rain-water  filtered.  From  previous  experieface  of 
silvering,  I  thought  it  would  require  1|  hour  to 
silverTbut  when  I  looked  at  disc  in  1^  hour  the 
silver  film  was  gone  from  surface  of  solution,  and 
on  taking  out  speculum  it  was  covered  over  with 
I  transparent  spots  like  rain  drops.    What  was  the 


The  greatert;  equation  of  the  centre  takes  ga« 
whenSvBr  z  islbout  88«  48'  when  it  smo^^ 
+  V  65'  18-78"  -  17-51"*.  t  Is  equal  to  the  ^^ 
ofyeais  since  1850.  ^^^ 

[67633.]--Oyllndor  Borin»  C^-5^-T°*!ft 
geU  hatf-ioimd  or  D  bit  for  eadi  ri«  i  *^ 
SotlSng  dse  to  do.  Polish  tiie  cyhnden  ^ 
borimr  with  pumice-stone  powder.  l^rw^^5T!L 
^StogSa&de-rest:  alaSte  without  oneaonU 
good  for  whittling  a  stick.   ^  ^^  gHAXWPfi* 

LUttidiausfer.  14,  Dresden. 

r67649.]-Chemioala  for  Mimic  ^'^^ 
Bkct..-To  "  PBiNCiPiA."-In  n^J«P^y  ^S 
refer  to  the  mixture  of  chlorate  and  «f*^^'Jnd 
a  mixtiire  is  perfeotiy  wfe  ^iX^l^ 
ddorate  with  H^O,.    T^^e  danger  hi  ti^wouw  ^ 

in  using,  say,  5  grammes  or  so  of  ^Jf^^n-joB 
SuTO  ccV  of ^^^whidi  ^J'^^.^i^^ 
woSd  probably  do.    »  »  qj^^  safeto  wp*^^ 

large  t^-tube  full  of  C1,0.,1)^  »  ^X^%  tha 
named  above  would,  if  exploded,  P«»*P^j  hafing 
contents  of  the  pan  all  ways  <i«J^'**** 
spirit  in  it  would  mcreaae  the  "  effect.  ^^^^^^^^ 

[67650.]-Core  Box.-I ^^i^t^oi%eii»A 
such  as  you  want.    I  made  port  corw      ^  ^^  jj^g 

aand  and  flour,  one  part  of  the  ^^^^SU^^)    • 
former.  Bend  a  piece  of  wir©  (same  m»*^^ 
to  shape  of  port  core,  put  two  m  o»^  .^^W 
eadi^e,  a  small pioceof  stnng  (•"fJiV    ' 
use)  in  centre  of  core,  to  be  diajm  <>«  "^Tj     $ 

made  before  taking  out  of  «n»-^*' ^fXTfi/     ^  ■■' 
after  core  is  made  put  box  and  core  to  weia    ^    , 

few  minutes  to  harden  it,  then  gently  wjjd  jp,   ^ 
and  turn  out  into  your  hand ;  then  P^^jfee,  jin 
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a^iin  until  dnr ;  be  buzb  and  not  bum  it,  or  it  will 
be  aadetfB.  If  you  have  box  for  main  core,  make  it 
of  aame  aand  aa  above ;  then  draw  off  prints  and 
Boatch  with  point  of  nail  to  required  depth,  into 
which  inaert  port,  then  the  print  on  face  wfll  hold 
other  end.  Make  all  your  cores  of  this  mixture,  and 
jou  wiU  have  no  blow-holes,  and  they  will  suiprise 
jou  in  the  taking  out  of  castings.        Cast  Ibost. 

[67650.]— C^ore  Box.— Fig.  1  shows  a  core-box 
for  steam  passages.  Fig.  2,  one-half  open  in  ihe 
joint  of  the  box  for  exhaust  passage.  In  this  case, 
as  there  is  no  deep  steam-chest,  the  cores  are  best 


Fio.  1. 


made  separately  in  their  separate  boxes.  When 
the  steam-chest  ib  deep,  and  cast  with  the  cylinder, 
it  is  adTantogeons  to  make  its  core  in  one  with  the 
puaagcs.    Tae  troaUe  of  making  joints  is  thereby 


Fio.  2. 


saved,  and  the  vents  axe  safer.  There  is  not  the 
di^test  need  to  make  a  box  for  the  cylin^cal 
cm.  The  passage  cores  simply  abut  against  it 
without  joints,  and  their  venta  are  carried  away 
through  fne  steam-chest  face.  J.  H. 

[67677.]— Klneral  Oil  I«ampa.— I  think  the 
saggestiona  xefeiTed  to  bv  '*  F.  A.  M."  were  issued 
as  a  report  to  the  Board  of  IVade,  and  if  so.  it  is  sold 
Wthfi  Queen's  Printen;  but  "F.  A.  M.'^  can  find 
the  snbstance  in  a  lecturo  delivered  by  Sir  F.  Abel 
before  the  Boyal  Institution  on  Friday,  March  13, 
188>5,  an  abstract  of  which  appears  in  No.  1043. 

S.B. 

^67680.]  —  Colourinflr  Wax.— Has  "-Wax" 
toed  the  addition  of  pigments  or  aniline  colours  ? 
Would  Uiey  be  objectionable  ?  It  seems  to  me  that 
the  same  methods  as  are  adopted  for  colouring  wax 
candles  ought  to  answer.  G.  M. 

[67692.]— Oirder  Drawing.— Bindon  Stoney's 
work  on  "The  Theory  of  Stresses"  is  the  text- 
book; bat  I  think  Mr.  Adams,  of  the  City  of 
London  College,  has  issued  some  small  works  which 
would  soit.  E.  O. 

[67702.1— SUolngr  Oranges.- This  ouery  asks 
for  a  mawifne  for  slicing  oranges  to  mi^e  marma- 
lade. I  do  not  think  there  is  any  machine  of  the 
kind  in  existence.  E.  C.  S. 


X67701.]— lAntem  lilght.— The  Clamond  light 
might  be  applied  to  a  magic-lantern,  and  so  might 
the  Webbwon,  but  I  do  not  think  it  can  surpass  lEhe 
timrfight ;  but  some  of  our  lantern-makers  ought  to 
be  able  to  answer  the  question.  M.  T. 

[67711.]— Ink  for  Boots.- Any  of  the  usual 

Veopee  (to  be  found  in  back  volumes)  will  do,  but 

here  is  a  cheu»  ink.    Boil  21b.  of  logwood  chips  in 

1^0  gallons  of  water  for,  say,  a  quarter  of  an  nour 

(the  chips  to  be  added  by  degrees  as  the  water 

twils) ;  tnen  stir  in  a  quarter  of  an  ounce  of  bichro- 

aate  of  potash,  and  hoU  for  another  quarter  of  an 

biur.    When  cold,  add  a  pound  of  common  gum. 

eiich  has  been  dxasolved  ready.    A  red  ink  could 

^Qade  of  a  deooction  of  Brazu'-wood,  steeping  it 

b  veak  vinegar,  and  diluting  it  with  a  watery 

he^on  of  gum.  C.  G. 

*^15.T— Vuloaaito.— If  this  querist  cannot 
^^Zi<^  *'^^  volumes  for  information  about  vul- 
*UMiOg  as  applied  to  dentUts'  work,  he  should 


procure  Hunter*s  "  Mechanical  Dentisibry "  from 
Crosby  Lockwood  and  Son,  Stationers'  Hall-oourt, 
£.0.  A.  M. 

[67716.1— The  Amphitrite.— Any  ijosition,  so 
long  as  the  person  lying  on  the  table  is  strongly 
lighted  up.  A  reflector  could  be  so  fitted  as  to 
t^w  the  light  direct  on  the  figure.  S.  P. 

[67717.1— Smoke  Pipe.— Let  W,  X,  Y,  Z  »  Wn. 
pipe.  A  'A,  O  *G  =  4in.  pipe  at  46° ;  draw  a  line  at 
right  angle  A  to  *G  at  any  point,  then  draw  a  semi- 
circle and  divide  into  any  number  of  equal  parts, 
and  draw  indefinite  lines ;  from  W  X  let  fall  an  in- 
definite perpendicular  Y,  then  from  'A  *B  *C  *D  draw 


Fio.  1. 

horizontal  lines  bisecting  V  W,  at  1,  1,  1  from  V  W 
let  1.  b^'B'b,  1  e='C'e,ld=  '!>•<'»  ^lenjom 
a,  *,  c,  il  by  an  unbroken  curved  line,  then  let  faU 
perpendicukxB  «2,tf2,  rf2  and  cany  them  at  nght 
angles  through  9in.  pipe.    Take  your  plate  and  set 


off  distances  *A  'B,  *B  *C.  'C  'D,  &c.,  equal  re- 
spectively, 'A'b.  'b'e,  'C'df  &c.,  on  Kg.  i,  then 
draw  perpendiculars  equal  in  length  te  'A  A,  'B  B. 
'C  C.  &c..  Fig.  1,  then  draw  an  unbroken  curved 
line  through  A,  B,  C,  D,  E,  F,  G,  and  your  pattern 
is  completed. 
EastCowes.  J.  S. 

[67749.]— Telegraphio.- The  deflections  of 
needles  were  probably  due  to  earth  currents, 
which  frequently  flow  £rom  one  portion  of  the  earth 
to  another.  These  deflections  are  always  observed 
during  a  display  of  the  aurora  borealis,  and  are  also 
supposed  to  have  some  ooxuiiection  with  thesun*s 
spots.  T.  P. 

[67762.1 — ^Fomaoe. — ^In  daving  a  furnace,  if  the 
glase  of  the  slag  is  left  on,  ana  day  put  on  the  top 
of  it^  day  soft  and  hole  deep,  and  no  chips  of  brick 

fut  m,  the  furnace  lighted,  it  will  be  sure  to  ped  off. 
don't  think  much  of  your  mixture  for  standing 
heat ;  but  I  think  it  has  been  too  soft  when  bla^ 
was  put  on,  [and  the  steam  caused  it  to  ped  off ; 
your  blast  would  not  do  it.  I  think  you  should  take 
my  last  advice,  and  you  will  find  it  profitable. 

Caht  Ibok. 

[67768.1  —  Telephone  Annunciator.  —  These 
annunciators,  or  droo  indicators  as  they  are 
called,  do  not  act  in  the  manner  described.  The 
polarised  indicators  used  are  of  two  kinds,  one 
wound  to  lOOw.,  and  the  other  to  a  resistance  of 
l,000w.  The  telephones  are  arranged  to  send  a 
permanent  current  to  the  Exchange  when  tubes  are 
m  reste ;  this  current  holds  up  shutter  at  exchange, 
and  deflecte  the  small  neeole  fixed  on  indicator. 
When  renter  calls,  by  repeatedly  pressing  button, 
the  current  is  disoonnected,  shutter  falls  at  Ex- 
change, and  needle  commences  to  vibrate,  calling 
the  attention  of  switdi  derk.  When  two  renters 
are  put  throu^  for  speakmg,  the  permanent  current 
is  on  while  tubes  are  out.  Tne  conversation  finished, 
the  restoring  of  tubes  to  rests  automaticallv  puts  on 
permanent  cnrrantj  which,  deflecting  needles  at  Ex« 


change,  informs  switch  derk  the  communication  is 
no  longer  required.  Two  renters  through  to  one 
another  cannot  ring  their  respective  bdls,  unless 
specially  arranged ;  all  the  ringing  is  performed  1^ 
the  Exchange.  The  black  button  alluded  to  is  used 
at  a  down  office,  where  more  than  one  tdephone  is 
in  circuit,  for  caUing  the  intermediate  office,  the 
white  button  being  UMd  to  call  the  Exchange. 

T.  P. 

[67804.]  —  Thermo  •  Eleotrio.  —  The  answer 
diould  read  3-3  volts.  If  full  details  are  required, 
with  Editor*s  pemussion,  I  will  give  them. 

F.  W.  Majbon. 

[67831/1— OaTt-WlieeU.—I  beg  to  thank  Mr. 
Walter  J.  Parker  for  his  sketch  of  phttf oim  on 
March  8,  which  is  quite  plain  so  far.  Iimr»  Parker 
would  show  by  what  means  this  is  to  be  raised  and 
lowered  in  tank  he  would  further  hdp  "Toung 
Spud,"  as  I  want  It  fixed  as  soon  as  possible.  A 
rough  sketch  of  same  would  very  mudi  oblige 

YoTJNO  Spud. 

[67845.1— Poghom  for  Bicycle.— You  ask  an 
impossibiuty.  A  pressure  of  about  801b.  per  sq.in. 
would  have  to  be  maintained,  which  would  miake 
the  exertion  of  driving  the  machine  unbearable,  to 
say  nothing  of  the  weight  such  an  arrangement 
would  add.  Compressing  air  reonires  oonsiderable 
power.  A.  F.  Shazbsfbab. 

Ltittichaustr.  14,  Dresden. 

[67849.]— Ueohanioal  Drawing.— I  trust  that 
the  great  importance  a  knowledge  of  descriptive 
geometry  is  to  practical  draughtsmen  will  be  a  suffi- 
deut  excuse  for  my  recommending  to  their  notice 
''The  Elements  of  iXescriptive  Geometry,"  by 
J.  B.  MiUar,  published  by  Macmillan^  price  6s.  The 
date  of  the  last  edition  is  1887.  Had  I  had  an  oppor- 
tunity of  seeing  and  examining  this  work  bidore 
writing  my  histletter  ("  B.  M.,'*^March  1),  I  should 
have  mentioned  it  in  place  of  any  other  modem 
treatise  on  the  subject.  It  is  a  well- written  book, 
dear  throughout,  and  admirably  adapted  for  self - 
instruction. 

Charing.  J.  B.  C. 

[67880.]-  Ijantem  Pinlona.— The  statement 
that  solid  pinions  give  better  resulte  than  lantern 
pinions  is  contrary  to  theory.  See  the  artide  in  the 
''  En<7dopfBdia  Britannioa,''  by  Sir  E.  Beckett,  now 
Lord  Grimthorpe,  who  strongly  declares  in  favour 
of  the  use  of  lantern  pinions,  out  says  the  revolving 
jgms  are  an  unnecessary  refinement. 

SOHLOSfi  Sg&wbbik  . 

[67880.]— Lantern  Pinions.— The  reply  to  the 
above  query  given  bv  *'  Welsh  Horologist "  in  last 
week*s  issue  surdy  does  very  scanty  justice  to  this 
form  of  pinion,  lliough  unsuited  for  oriving- wheel 
work,  they  possess  some  very  substantial  go<^  quali- 
ties when  wven  by  the  wheels,  as  they  are  in  a 
dock  movement,  in  order  that  a  whed  and  pinion 
may  work  smoothly  together,  it  is  important  that 
the  pressure  of  the  toow  of  the  wheel  on  the  leaf  of 
the  pinion  should  not  begin  until  the  two  have 
reached  the  line  drawn  from  the  centre  of  the  whed 
to  the  centre  of  the  pinion.  A  little  reflection  will 
show  that  any  action  whidi  takes  place  before  this 
position  is  reached  must  entail  much  friction,  and 
that  anv  roughness  on  dther  surface  will  tend  to 
**  plougn  "  and  groove  that  with  which  it  is  in  con- 
tact, if ow  when  the  pinion  is  of  the  solid  form  it 
is  not  possible  to  avoid  some  action  before  the  line 
of  centres  unless  the  pinion  has  at  least  devon 
leaves.  With  a  lantern  pinion,  on  the  contrary, 
there  is  never  any  action  at  all  until  the  line  oz 
centres  is  reached^  however  low  the  number  of  pins 
mav  be,  so  that  it  will  work  weU  and  smoothly 
witn,  say.  six  pins.  It  follows  that  we  can  get  a 
higher  vdodty-ratio  with  reduced  friction  bv  using 
the  latter  form,  and  the  advantages  of  tnis  are 
weighty  and  obvious.  It  is  inddentallj  a  point  of 
some  importance  that  the  hollow  space  inside  a  lan- 
tern pimon  forms  a  harmless  reoeptade  for  a  quan- 
tity of  dirt  which  would  be  much  more  than  suffi- 
cient to  bring  a  solid  pinion  to  a  complete  standstill. 

F.  E.  C. 

[67880.]— Lantern  Pinions.-"  WeUh  Horo- 
logist"  tells  us  that  the  above  are  never  seen  in 
well-finished  docks;  also  that  a  solid  English 
pinion  alwa3rs  gives  the  best  results.  Now,  the 
exact  reverse  of  this  extraordinary  statement  is 
nearer  the  truth.  The  highest  class  of  docks  are 
usually  made  with  lantern  pinions  with  fixed  pins. 
The  clock  described  by  Denison  (pnade  for  Mr.  Salt, 
of  Saltaire,  by  Moore,  of  Leeds)  j  as  the  finest  he 
ever  saw,  contained  lantern  pinions.  Denison, 
writing  on  the  subject  of  these  pinions,  bays: — 
"  They  work  with  much  less  friction  than  common 
leaved  pinions  of  low  numbers  when  driven,  the 
run  upon  them  being  less,  and  the  action  wholly 
after  tne  line  of  centres  and  the  shai)e  of  the  whed 
teeth  requiring  lees  accuracy  to  drive  them 
smoothly.'*  He  also  stetes :  "I  have  no  doubt  a 
lantern  of  eight  runs  as  earily  as  a  leaved  pinion  of 
twdve,  and  of  course  it  requires  onl^  two -thirds 
the  number  of  teeth  in  the  whed,  and  is  also  itself 
stronger  and  mudi  less  liable  to  break  both  in 
hardening  and  working  afterwards.  These  pinions 
are  used  m  all  the  American  dodcs,  and  also  in  the 
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cho.n.p  Gennan  or  Dutch  clocks,  both  of  which  it  is 
weU  known  will  go  with  an  amount  of  duat  in 
their  insides,  which  would  stop  a  clock  with  leaved 
pinions  completely."  I  am  now  making  a  large 
gravity  eacapement  regulator  with  lantern  pinions, 
and  with  these,  because  experiments  have  e^own 
me  that  for  smoothness  of  running,  solid  pinions  are 
not  to  be  compared.  Tour  r^a^ers  must  choose 
between  the  two  nuthoritiea — ^the  one  I  give,  and 
"Welsh  Horologisf — and  there  shoula  not  be 
much  hesitation  about  that.  Tuebos. 

[G7884.] — Model  Ship. — ^To  provide  plans  on 
the  elaborate  scale  desired  apparently  bj  *'  Me- 
chanic'* for  an  18in.  model  would  obviously  be 
absurd.  Length  of  l,8d0-ton  ship,  26dft. ;  beam, 
40ft. ;  depth,  24ft.  *'  Mechanic  "  can  work  out  the 
proportions.  Main-yard  90ft.  long,  fore-yard  that 
or  less,  ton -mast  steps  in  the  top,  and  is  lashed  to 
maat-heaa  by  iron  cap.  Standing  yards  Ti.e.,  lower 
yards)  and  lower  topsail  vards  slung  by  prong- 
tihaped  iron ;  prongs  weldea  into  hoops  round  yara, 
and  other  enu  to  band  on  mast ;  by  chain  tie  at 
bunt  and  slings  at  yard-arms  tackled  to  lizard 
with  the  braces,  &c.  Cross-trees  are  T-irons 
splayed  out  aft  from  the  mast  and  acting  as  fair- 
leads  for  backstays  and  royal  clew  lines.  About 
curves :  the  fewer  curves  put  in  the  more  like  the 
actual  vessel.  J.  C.  Q. 

[67905.]— Electric  Magnet.— I  fear  this  queiy 
(Feb.  22,  p.  528)  shows  considerable  unacquaintance 
with  the  subject,  and  will  feel  very  much  obliged  if 
Mr.  Bottone  or  other  correspondent  will  kindly  reply 
with  a  little  information.  X.  Y.  Z. 

[67906.]— Dynamo  and  Storage  CeU  for 
Bicycle. — To  "Fauteil"  and  "A  Ctclino 
MscHAinc.'* — ^The    switch    may    conveniently   be 

S laced  on  the  handle-bar,  the  some  as  a  bell.  '  The 
yaamo  should  be  fastened  to  the  backbone,  just 
under  the  saddle.  The  accumulator,  which  must 
be  a  Y-shaped  one,  hangs  on  the  badcbone,  between 
the  back  and  front  wheels.  A  5c.p.  dynamo  would 
absorb  t\jH.P.  S.  Bottonb. 

[67910.] — Hammock. — ^A  hammock  is  simply 
an  oblong  piece  of  canvas  with  ends  roimae^ 
almost  to  a  semi-orcle.  Canvas  is  roped  round, 
and  ends  are  eyeletted  with  brass  or  galvanised 
iron  thimbles.  The  dews  of  small  line  are  rove 
through  thimbles.  *'A  Greenhorn*'  will  find  a 
l^cot**  the  more  comfortable  resting-place.  This 
is  of  canvas,  just  after  the  fashion  of  the  paper 
boxes  which  children  are  so  fond  of  making.  The 
overhanging  flaps  are  eyeletted  and  clews  attached 
as  in  the  ordinary  hammock.  It  makes  a  capital 
bedstead.  J,  C.  Q. 

[67929.]— Strains  on  Boof  Principal.— If 
equally  loaded,  Fairbaim  gives  the  following  graphic 
method:— Let  the  whole  load  -  W.  Draw  the 
din^gram  and  let  A  D  represent  ^  W,  D.  C  being 
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parallel  to  A  B,  also  join  D«  C*  and  D*  C,  and  make 
I)  E  and  D'  E>  panUfel  to  C»  A»  and  C«  A*.  Using 
same  scale,  the  strain  on  tie- rod  will  be  from — 

A  toA^  =  D  C  -f  D«C«+D>C» 

A»toA«  1  D«C«+D>C* 

A«toA««D  C 
andon     C«toA»  =  D»Ci 

A»toC    ^ly'C* 
D  E  is  thrust  on  struts  C  A* 
D«E»  is  thrust  on  struts  C*  A»  and  C>  A» 

Hafters  usually  of  uniform  section,  and  mnTiTmiTn 
thrust  is  about  |  of  the  total  load  on  trum. 
Bristol.  T.  C. 

[67931.]— Orannle  Batteiry.- Try  the  following 
soiutiou:  Inner  cell  with  zinc;  permangate^ 
potash,  2oz. ;  sulphuric  acid,  loz. ;  water,  one 
pint.  Outer  solution  :  Water,  one  pint ;  sulphuric 
acid,  2oz.  By  adding  about  120  grains  of  chloride 
of  mercury  to  the  solution,  the  zincs  could  be  left 
in  solution.  I  do  not  recommend  a  wea  f]  solution 
for  battery  than  this.  This  solution  w  not  need 
replenishmg  for  a  time.  F.  Mason. 

[67938.;j— Turbine  v.  Waterwheel.— A  Yictor 
turbijie  will  give  you  quite  25  per  cent,  more  power 
than  the  orduiary  waterwheel  under  tiie  same  con- 
<iitions.  One  I  recently  saw  put  in  a  flour-mill, 
was  only  1  Sin.  in  diameter,  yet  drove  two  pairs  of 
stones  with  l.}ft.  head  of  water ;  it  fairly  astonished 
the  owner  of  the  mill.  W.  J.  Hunteb. 

[67937.]— Electric  Coil.— I  think  "Amateur" 
will,  by  the  aid  of  the  following  rough  sketch  and 
instructions,  be  able  to  connect  up  his  coU.  He 
will  require  four  temunals  (where  he  now  has  two) 
in  the  front  of  base-board — two  for  primary,  and 
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two  for  imiiiiftMf^  farrests.    He  must  also  arrange 
so  that  one  primary  and  one  secondary  wire  end  are 
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at  each  side  of  reel.  A  is  terminal  connected  to 
primary  wire  B ;  C  is  the  other  end  of  same  wire 
connected  to  magnet  D  ;  E  is  magnet  connected  to 
contact-breaker  F  (or,  as  "Amateur"  calls  it, 
"  pillar  carrying  platinum- tipped  screw  "  ;  if  tiiere 
are  two  pillars,  only  one  need  be  connected) ;  F  is 
connected  to  terminal  G  ;  H  is  terminal  connected 
to  armature  J  (pillar  carr3ring  spring),  thence  to 
terminal  K.  This  completes  your  primary  connec- 
tions, and  ^ou  have  now  only  to  connect  end  of 
seoondarv  wire  L  to  termini  M,  and  the  other  end 
of  secondary  wire  N  to  terminal  O. 

A.  Babneb. 

[67946.]— Straight  Edffe.— Steel  of  16th  gauge 
would  be  quite  stout  enough  for  4ft.  straightedge, 
if  made  as  sketch,  and  17th  gauge  for  one  of  2ft. ; 


but  with  care,  if  your  saw  is  not  crippled,  one  of 
4ft.  may  be  made  from  the  back  of  your  saw  that 
will  answer  yourpurpose. 
Scorrier  Saw  l^ulls.  A.  B. 

[67950.1— Berthon'8  Equatorial  Stand.— In 
the  Monthly  Xotiees  of  the  B.A.S.  for  last  month  I 
read — "  Thb  mean  error  in  B.A.  of  Hansen*s  lunar 
tables  with  Professor  Newcomb^s  corrections  as 
deduced  from  79  observations  in  1888,  is  +  0'079s., 
showing  a  slight  increase  on  the  mean  for  1887, 
+  0*0688.,  wmch  was  itself  an  advance  on  the 
steady  value  of  +  0-03s.,  found  from  1883-6."  This 
is,  I  understand,  what  "  Luna"  wants. 

Thia. 

[67952.]  —  Electro  -  Magnets.  —  An  "Old 
Reader"  can  work  his  electro-magnets  from  one 
circuit  either  with  a  battery,  or  with  a  current  from 
a  dynamo  machine.  Before  his  question  can  be 
fully  answered,  it  would  be  necessary  to  know  if 
more  than  one  magnet  would  be  put  in  circuit  at 
the  same  time ;  if  the  current  is  to  be  kept  on  any 
length  of  time  on  certain  magnets,  or  if,  before 
contact  is  made  with  a  second  magnet,  the  first  is 
released.  J.  H. 

J67956.]— PolisMng"  Machine.—"  Flywheel  " 
1  not  be  able  to  do  any  polishing  without  power  to 
drive  at  a  good  speed— say  from  6,000  to  6,000ft. 
per  minute,  for  which  his  20in.  flywheel  with 
treadle  motion  is  totally  inadequate.  More  speed 
requires  more  power,  and  every  ounce  of  resistance 
applied  to  the  polisher  in  the  shape  of  pressure  upon 
it  IS  multiplied  at  every  connection  where  the  speed 
is  increased  back  to  the  initial  power  used  to  drive 
it.  The  polisher  used  for  soft  metal — such  as  borass, 
copper,  zinc,  &c. — is  what  is  caUed  mop,  which  is 
a  disc  of  calico,  say,  8in.  diameter,  from  50  to  100 
thicknesses  clamped  together  at  the  centre,  and 
which,  though  unable  to  bear  its  own  weight  when 
at  rest,  as  soon  as  the  necessary  speed  is  put  upon 
it,  is,  hy  the  centrifugal  force  from  its  centre,  thrown 
out  until  it  is  quite  ^tiff,  and  sufficient  to  bear  upon 
its  outer  edge  without  upsetting  it.  It  would  be  as 
well  to  remark  that  zmc  will  not  take  the  high 
polirfi  of  either  copper  or  brass.  O.  G. 

[67969.1 — Engine  ftuery.- For  a  single- crank 
compound  engine  to  develop  200I.H.P.  you  will 
require  the  cylinders  to  be— h.p.  13in.  diam.,  l.p. 
25m.  diam.  The  ratio  in  ttiis  class  of  engine  is 
generally  4  to  1,  as  there  is  no  necessity  to  divide 
the  work  as  in  the  double-crank  compotmd.  Ratio 
of  expansion  o.  The  cut-ofT  in  h.p.  cyl.,  to  effect 
this  rate  of  expansion,  will  be  ^  =  '8  of  the  stroke  ; 
cut-off  in  l.p.  cyl.  ^q  ;  steam  cut-off  at  }  and  ratio 
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[67962.]— Bluinir  Solution  for  Steel.- 
to"Sm.'^  (p.  37);   but  what  I  want  to 


of  cyl.  3  to  1  would  be  nine  exnansions.  The 
weight  of  the  wheel  should  be  at  least  six  tons ; 
width  of  belting  18  to  20m.  To  find  weight  of  rim 
of  a  fly-wheel — ^Let  d  =  mean  diam.  in  feet,  p  - 
total  average  pressure  on  piston  in  pounds,  b  = 

stroke  in  feet^^  ^  ^  =  weight  iu  cwts. 
4o  X  a 

Longsight.  J*  Stokes. 

[67960.]— Starting  Compound  Condensing 
Engrine. — ^Many  thanks  to  McGlU  and  J.  Stokes 
for  their  kind  replies  on  the  above ;  but  I  am 
puzzled  yet  as  regards  the  injection  tap— bein'g 
ordered  shut  in  one  reply,  and  being  opened  in  the 
other.  I  hope  you  will  explain  the  difference ;  also 
the  cause  of  the  engine  losing  her  water.  Are  the 
pumps  at  fault,  or  the  foot  of  delivery  valves  ? 

TOUNO  FiBEMAN. 

—Thanks 

.  _,    , _  know  is 

whether  the^ thin  film  of  sulphide  would  be  pro- 
duced, and  whether  it  would  give  a  blue  colour- 
not  what  the  object  of  the  recipe  may  be  (I  have 
my  own  views  about  that).  Of  course,  I  can  tir  it 
myself;  but  as  my  views  already  agree  with  Mr. 
M!ason*s  experience  (p.  37)— for  which  I  thank  him, 
— I  am  afraid  I  shouKd  waste  my  time.  I  fancy  the 
recipe  is  another  "sell."  I  do  not  believe  there  is 
any  method  of  bluing  steel  except  by  heat— that  is, 
any  permanent  way;  but,  of  course,  I  can  coat 
with  olue  lacquer.  W.  T.  E. 

[67964.]  —  DreaainfiT  Threshing  -  Uachine 
Cloths. — ^Take  one  pint  of  linseed  and  boil  in  a 
gallon  of  water  for  an  hour,  or  simmer  it  to  get  the 
mucilage ;  now  take  an  ounce  of  good  yellow  soap 
(I  like  Cleaver's  terebene  soap  or  carbolic) ;  strain  off 
your  linseed,  and  first  "li^  your  soap  with  a  quait 
of  boiling  water,  then  mix  with  the  Imseed.  Ureaa 
or  size  your  clotn  with  this ;  it  is  much  better  than 
animal  size  or  starch.  When  very  near  dry,  go  over 
it  with  boiled  linseed  oil,  just  stained  mth  lamp- 
black that  you  may  see  where  you  are  working. 
Put  this  on  as  dry  as  you  can ;  this  is  to  be  done  by 
keeping  the  brush  as  dry  as  yon  can.  See  that  it 
covers.  Let  dry  for  a  day  or  two,  then  give  it 
another  coat ;  then  take  half  a  pint  of  boiled  oil  and 
work  up  a  piece  of  soft  soap  about  as  large  as  a 
filbert  m  it ;  when  well  mixed  take  two  parts  of 
boiled  oil  and  one  of  good  Brunswick  black  and  mix 
all  together,  put  some  lamp-black  ground  in  oil, 
about  Jib.  to  quart,  and  mix ;  this  is  the  finishing— 

Sou  can  give  one  or  two  coats  of  this.    If  you  follow 
lis,  I  tlSnk  you  will  say  it  is  the  best  dressed  doth 
you  ever  had.  Jack  op  All  Tbades. 

[67966.1— Vamishingr  Maps.— The  fact  of  it  is 
you  have  Deen  churning  your  size  and  varnish  up 
mto  a  lot  of  air-bubbles.  Your  size  should  be  of 
just  such  a  consistency  as  you  can  use  like  oil  whoi 
cold,  and  use  a  hog-hair  fitdi  for  the  job ;  and  don*t 
work  your  brush  backwards  and  forwards,  but  go 
over  it  one  way  and  back  again,  and  the  same  with 
your  varnish.  That  answer  by  "Miles,  Bourne- 
mouth,** is  a  masterpiece :  it  is  a  pity  we  could  not 
have  it  framed  and  glazed,  and  put  np  in  a  con- 
spicuous place  for  reference. 

Jack  of  All  Tbades. 

[67970.]  —  MtjlbIo  flrom  Wood.— This  is  a 
Tyrolese  instrument,  and  must  be  made  of  Swiss 
pme  for  a  really  good  tone.  The  following  is  a 
sketch  and  sizes  of  highest  and  lowest  notes,  which 
is  taken  from  my  own  instrument  received  direct 
from  Switzerland : — 

7     (  ■'     fl 


<3Il 


Ftc.a 


Lowest  C,  13§in.  long ;  top  C,  6|in.  long ;  section 
of  all  notes  as  shown  in  Fig.  2 ;  rounded  top,  fin,' 
thick  in  centre,  lin.  thick  at  top,  and  lin.  (fullr 
wide.    The  dotted  lines  show  the  strings  ruunin* 
through  each  note  so  as  to  keep  them  in  place,  ai^    . 
the  centre  notes  have  a  small  turned  button  thread  v  f 
between  them  to  keep  them  slightly  apart.    Instjf  (j  ■ 
ment  is  laid  on  five  rolled  bundles  ox  straw 
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lin.   diameter,    and    struck    with   small   wooden 
Limmers. 
Bournemouth.  Miles. 

[67968,1— Back-Beared  Lathe.— Please  refer  to 
Vol.  XLlV.,  where  full  instructions  are  given  for 
makiug  a  4in.  self-acting  lathe,  from  which  you  can 
reiluce  dimensions.  J.  H. 

[67974.]  —  Soluble  ParafUn  Wax.— Soluble 
paraffin  wax  would  be  of  great  service  in  tiie 
I&andiy  trade.  It  could  be  put  into  the  washing 
machine.  The  ordinary  wax  can  only  be  put  into 
the  boiling  oopper.  Will  "Working-Man"  corre- 
spond 'r    See  my  address  in  the  proper  Column. 

A.  T.  RiOHABDS. 

[67974.]— Soluble  Faraffln  Wax.— In  reply  to 
*•  Working-Man,"  it  is  probable  his  results  will  not 
be  permanent;  but,  if  so,  he  has  accomplished 
what  has,  I  believe,  commercial  value.  1  have 
been  working  on  somewhat  similar  lines  myself, 
and  diall  be  glad  if  he  wHl  communicate  his  address, 
with  a  view  of  comparing  notes.  My  address  will 
be  found  in  the  usual  Commn.  J.  B. 

[67982.]— Mouldlngr.— Use  common  moulding 
sand,  such  as  Belfast,  not  too  wet ;  don*t  use  clay. 

Cast  Ibon. 

[67983.] — ^Wood-caryiixff  or  Shaping  Ua- 
chine. — ^'I^orarous*'  could  get  shaping  and  re- 
cessing machme  from  A.  Ransome  and  Co.  He  had 
better  hunt  up  their  address.  I  saw  an  advt.  of 
theirs  ^eais  ago  in  the  Building  Nbws,  but  don*t 
know  if  they  are  still  in  existence. 

*  SooBfiizB  Saw  Mills. 

[67983.1- Wood-Carving  or  Shaping  Ma- 
chine.— oMch.  machines  are  made  by  the  manufac- 
turers of  wood-working  machinery.  An  arm 
endowed  with  a  universal  motion  in  the  horizontal 
direction  is  furnished  with  rapidly-revolving  cuttera. 
The  vertical  spindle  that  carries  the  cutters  has  a 
plain  end  which  is  traced  around  the  profiles  of  a 
"former"  or  "  copy,"  which  the  work  cut  exactly 
lesemUes,    Builders  use  them  lai^ely.         J.  H. 

[67991.]— Electarical  Oontaota.— Will  "Handy 
Amateur  "please  advertise  his  address  ?  I  think  I 
shall  be  able  to  help  him.  F.  W.  Mason. 

[67992.]— To  Mr.  Bottone.— The  current  set 
up  of  a  battery  depends  eater  it  paribtu,  upon  the 
internal  resistance  of  that  battery,  and  upon  nothing 
elw.  Sunpose  we  inunerse  zinc  in  chronuc-acid  solu- 
tion, ana  uit  it  against  carbon  as  a  negative  or  con- 
ducting ptat«,  we  shall  get  an  E.M.F.  of  about  two 
volts,  however  small  or  however  large  the  surface 
the  zinc  exposes  to  the  acid.  But  the  current  will 
vary  conversely  as  the  distance  there  is  between  the 
zinc  and  the  carbon,  and  also  directly  as  ^e  size  of 
this  latter.  The  chief  advantage  that  is  to  be  derived 
from  the  use  of  a  large  zinc  suiface  is  that  it  does 
not  consume  so  quickly — i.e.,  does  not  require  re- 
newing so  frequently.  Suppose  we  are  usmg  acid 
of  such  a  strength  that  it  dissolves  the  zinc  at  the 
nte  of  120gr.  per  hour,  then  it  i^  evident  that  if  we 

Xie  a  zinc  surface  weighing  only  two  grains,  it 
be  all  consumed  in  one  minute,  when,  of 
course,  all  action  will  cease ;  but  while  that  action 
is  going  on  two  volts  E.M.F.  and  x  current  (de- 
pendent on  size  and  proximity  of  carbon),  will  be 
fttssing  through  the  circuit,  just  as  much  as  though 
a  pound  of  zinc  were  in  the  cell.  There  is  another 
advantage  in  using  large  zincs,  though  not  so  great 
a^  might  at  first  sight  api)ear,  and  that  is  that  as 
zinc  is  a  better  conductor  than  the  acid,  the  laiger 
zinc  surface  diminishes  somewhat  the  resistance  of 
the  battery ;  but  the  same  result  can  be  obtained 
more  dieaply  by  surroundmg  the  zinc  rod  with  large 
surfaces  of  carbon.  S.  Botione. 

[67993.T— Dual  Arithmetic.—"  Ohif ,"  by  con- 
trasting dual  with  dedmal,  seems  to  understand 
the  former  in  the  sense  of  "  binary "  arithmetic, 
or  that  which  uses  but  two  figures,  1  and  0.  The 
*'  dual "  arithmetic  of  Oliver  Byrne  is  quite  another 
art,  and  as  completely  decimal  in  its  notation  as  our 
ordinary  arithmetic.  It  is  a  mode  of  working 
logarithmeticall^,  but  without  the  printed  tables, 
certain  other  kinds  of  logarithms,  wiUi  other  bases 
than  10,  being  made  by  the  calculator  himself  as  he 
pro4^«eds.  I  much  doubt  whether  it  has  advantages 
for  any  computations  we  often  have  to  deal  with. 

£.  L.  G. 

I  [07997.] — ^liamps. — Since  voltage  cannot  pass 
^roiigh  a  lamp,  I  am  puzzled  to  know  how  a  high 
■Voltage  can  nave  bunt  your  lamp.  Too  much 
Iturrent  has  passed  through  your  lamp,  that  is  what 
■lias  bunrt  it.  Another  time  put  a  few  inches  of  No. 
■So  German-silver  wire  between  one  of  the  terminals 
'of  y-iur  dynamo  and  your  lamp ;  then  you  will  light 
•  your  lamp  without  accident.  S.  Bottone. 

[67997.1— Incandescent  Lamps.  —  "  Experi- 
cnwiter'*  has  certainly  been  rewarded  by  discover- 
ing something  that  is  new  to  electrical  science? 
Since  the  amount  of  heat  developed  in  tiie  filament 
of  a  lamp  is  due  to  the  (quantity  of  current  that 
\amea  along  it — which  is  proportional  to  the 
Toltase, — if  you  used  an  excessive  voltage,  there 
must  have  Ijeen  an  excessive  current  sent  through 
the  lamp— hence  its  failure;  or  tf  the  lamp  failed 


before  it  was  properly  lighted,  It  was  a  very  bad 
one.  If  you  must  run  a  lamp  of  lower  voltage  than 
the  dynamo,  put  a  resistance  of  iron  wire  in  series 
with  the  lamp,  or  drive  the  dynamo  slower. 

W,  A.  Walton. 

[67999.] — Condensation. — Cover  it  with  one  of 
the  non-conducting  boiler  compositions.  Cost,  for 
such  a  small  affair,  about  6d.  per  square  foot. 

Bristol.  T.  C. 

[68001.] — Motor. — I  could  not  make  such  a 
ranall  Griscom  to  work  a  sewing-machine  with  so 
little  battery  power.  I  cannot  give  drawings  or 
dimensions  of  wire  so  to  do.  S.  Bottone. 

[68002.]— Bearing  Bod.— If  the  rod  is  to  hang 
vertically,  with  a  strain  of  84cwt.,  a  steel  rod  lin. 
dia.  at  smaUest  part  will  carry  the  weight  safely. 

Bristol.  T,  C. 


[68003.]- To  Mr.  Bottone.— Yes ;  a  Judson 
corrugated  carbon  cell,  if  fitted  with  inner  porous 
cell,  would  do.  See  my  advertisement  last  week. 
See  also  my  reply  to  67931  (granule  battery)  as  to 
mode  of  rigging-up  a  Fuller  for  lighting. 

I.  B 


S. 


OITONE. 


[68005.]— Power  of  Engine.— Nominal  horse- 
power simply  supposes  that  an  area  of  piston  equal 
to  10  carciuar  incnes  is  I  horse-power,  and  conse- 
quently is  merely  a  trade  term  to  indicate  the  size. 
Your  engine  will  give  5H.P.,  with  f  cut-off. 

Bristol.  T.  C. 

[68005.]— Power  of  Engine.- The  N.H.P.  is 
generally  taken  at  \  of  I.H.P.  in  land  engines,  and 
i  in  marine  engines.    By  cutting  off  at  f  of  stroke 

vJ 


the  I.H.P.  would 
might  get  4^. 


4^ ;  if  ports  were  laree,  you 

McGiLL. 

[68005.]— Power  of  Engine.— All  the  rules  for 
the  nomizial  H.P.  of  an  en^^e  are  no  good,  as  the 
difference  between  the  nominal  H.P.  and  I.H.P.  is 
so  p^reat  that  it  is  no  guide  whatever  to  the  capa- 
bibties  of  an  engine.  The  Admiralty  rule  is — 
area  of  piston  x  speed  ef  piston  x  7 

33,000. 
Another  rule — 

diameter  of  cylinder  in  inches  squared 

30 

And  for  compound  engines    — ^  — ,  d  being  diam. 

33 

of  small  cylinder,  and  D  diam.  of  large  cylinder. 

According  to  your  figures,  your  engine  would  develop 

3iH.P.  actual. 

Lougsight.  J.  Stokbs. 

[68006.]— Armatnre.^Yes ;  the  Siemens  Alten- 
eck  armature  is  wound  in  many  sections.  (This 
armature  has  been  described  and  figured  several 
times  in  "Ours.")  One  section  of  wire  is  wound 
lengthwise  round  uie  drum,  the  beginning  above, 
the  ending  below  ;  then  the  beginning  of  next  ooil 
is  connected  to  the  same  commutation  bar  at  the 
end  of  the  last  coil,  and  so  on  until  tJbe  drum  has 
been  entirely  coiled  with  wire  longitudinally.  You 
might  wind  your  8  bv  2^  armature  with  about  21b. 
No.  18,  and  the  field-magnets  with  lOlb.  or  121b. 
No.  20.    Connect  up  in  shunt.  S.  Bottons. 

[68009.1— Kitchen  Boiler.— The  cistern  should 
be  so  fixed  that  the  water  level  in  boiler  and  dstem 
are  the  same — siphon  being  constructed  according  to 
their  relative  positions.  The  probable  cause  of  the 
back  flow  is  in  a  blocked- up  outlet,  preventing  a 
free  outlet  of  the  generated  steam  into  flue.  Bofler 
would  do  for  circulating  purposes  if  it  is  fitted  with 
proper  manholes  and  covers,  insuring  its  being 
steam  and  watertight  under  pressure.  It  ought  to 
be  wrought,  welded  or  riveted,  not  cast  iron. 

Fbidat. 

[68009.]— Kitchen  BoUer.— I  scarcely  under- 
stimd  the  arrangement  as  *'  Cook  "  gives  it ;  but  if 
he  wants  hot  water  to  ascend  to  a  room  30ft.  above 
the  boiler,  he  can  easily  have  it.  The  boiler  must 
be  a  close  one,  and  the  fiow-pipe  must  be  annexed 
to  the  top  of  boiler,  and  the  return  to  near  the 
bottom.  The  dstem  must  be  placed  higher  than 
any  part  of  pipe,  and  the  supply  may  be  introduced 
there.  If  he  wants  to  supply  ms  bath,  he  has  only 
to  open  his  ston-cock,  ana  the  hot  water  will  flow 
out.^  This  win  be  made  up  again  by  the  water 
flowing  from  the  dstem  into  the  return-pipe  and 
thence  into  the  boiler.  The  size  of  boiler  must  be 
regulated  by  the  amount  of  hot  water  he  wants  to 
use  at  any  one  time.  Eonal. 

[68010.]— To  Mr.  Bottone.— Don't  use  a  wire 
core  ;  you  can  only  mount  it  on  a  hub,  and  that  is 
bad.  Get  75  7in.  Padnotti  punchings  ;  wind  these 
with  about  61b.  No.  12,  and  wind  the  four  field- 
magnet  cores  with  181b.  No.  10.  Connect  up  the 
two  sets  of  F.M.  wires  in  parallel,  and  couple  up 
the  machine  as  a  series  machine  for  arc  ligiiting. 
This  should  give  you  50  amperes  at  20  to  25  volts. 

S.  BonoNE. 


[68012.]—; 

?3rtioiis   of 
horoughlv 
solution  of 
You  could 
other  single' 


Portable  Battery. — ^Use  equal  pro- 
manganese  and  carbon  duet  in  cell, 
saturate  this   mizture  with  a  strong 

chlorate   of    ammonia  (sal ammoniac). 

use  same  for  your  other  cell,  or  any 

fluid  cell  solution.        F.  W.  Mason.  * 


[68012.]— Portable  BatteiT-— As  the  result  of 
my  own  experience  with  these  batteries,  the  best 
advice  I  could  give  you  would  be  to  throw  the 
insulite  cells  away,  and  get  ordinary  Leclanche  ; 
but  if  you  must  have  something  portable,  try 
medical  Leclanche.  B.  B.  W. 

[68014.]  —  Telescopic    Eyepieces.  —  On  an 

object-glass  of  40iu.  focus,  with  eyepieceSj  of  which 

the— 

!?««  T  ««-         Distance 
Eye  Lens.  ^^ 


Field  Lens. 


3    inches. . . . 

1*5 

M25    „  .... 

0-5625  „ 

0-375    „  .... 


1  inch 
0-5  „ 
0-375  „ 
0-1876,, 
0-125  „ 


Powers 
will  be 
^ch....       26-6 

1      ,,....  0(1 

.      70*16 
.     142-2 
.    213-3 

ECNAL. 

[68015.] — Telescope. — ^When  the  focal  lengths 
of  the  o.g.  and  the  eyepiece  are  known,  the  magni- 
fying power  is  found  b^  dividing  the  focus  of  l^e 
o.g.  oy  that  of  the  eyepiece.         J.  C.  Linsoott. 

[68015.]— Telescope.— Divide  the  focal  length 
of  the  object-glass  by  that  of  the  eyepiece.  Sup- 
posing that  your  object-glass  is  40in.  local  length, 
and  me  evopiece  is  lin.,  then  the  power  of  tele- 
scope will  be  40,  and  so  on.  Ecnal. 

[68016.1— Carbon. — ^If  potassium  or  sodium  be 
caused  to  bum  in  dry  carbon  dioxide  (carbonic-add 
gas^,  the  oxygen  is  absorbed  by  the  metal,  and 
caroon  is  liberated.  S.  Bottonb» 

[68016.]— Oarbon.— A  knowledge  of  chemist^ 
is  essential  for  tliis,  as  method  is  rather  complicatea. 
If  "Leeds"  possesses  sufiident  experience  I  shall 
be  pleased  to  help  him.  F.  W.  Mason. 

[68016.]— Carbon.— The  gas  is  first  passed 
through  a  solution  of  lead  acetate,  and  then  through 
sulphuric  add;  the  first   removes   traces  of  stQ- 

fhuretted  hydrogen,  &c.,  and  the  second  dries  it. 
t  is  ^en  passed  through  a  quantity  of  sodium  ^or 
S>tas8ium),  heated  in  a  tube  which  breaks  up  tne 
Oj  into  tlie  carbonic  radical  and  carbon  tlius — 

Na^  +  3C0,  -  2Na,C0,  +  C. 

The  carbonic  radical  is  absorbed  bv  the  sodium,  and 
carbon  deposited  as  a  fine,  blacx  powder.  Some 
time  ago  some  sdentiste,  requiring  carbon  free  from 
all  hydrogen  compounds,  obtained  it  by  heating 
chalk  with  sodium  m  alternate  layers.  I  forget  the 
names  of  the  men,  but  remember  that  they  required 
it  to  determine  a  disputed  point  in  organic  azudysiB 
— ^i.e.,  as  to  whether  a  certain  substance  contained 
hydrogen  or  not.  Pbincifia. 

[68017.1— Cones.— To  set  out  cones,  draw  a  base 
line  equal  to  tiie  diam.  of  required  cone.  Bisect 
this  line,  and  erect  a  perpendicular.  On  this  per- 
pendicular set  off  the  neight  of  cone,  and  firom  this 
point  as  a  centre  deccxibe  a  drde  cutting  the  base 
line  at  the  extreme  ends.  On  this  circumference 
from  any  point  mark  off  3f  times  the  diameter  of 
the  cone.  Draw  lines  from,  the  centre  to  the  two 
points  in  the  circumference,  and  cut  out  segment  of 
the  cirde.  Should  you  require  a  lap-joint,  allow  as 
much  beyond  the  lines  drawn.  To  set  out  the  frus- 
tum of  a  cone,  set  out  your  base  line  and  perpen- 
dicular as  above,  tiien  from  the  centre  of  the  base 
line  mark  off  tJie  height  of  your  frustum,  and 
through  this  point  draw  a  line  parallel  to  base  line, 
equal  to  the  top  diameter,  bisected  by  the  perpen- 
dicular. Join  the  ends  of  base  line  and  ends  of  top 
diameter,  and  extend  them  till  they  meet.  From  this 
point  as  a  centre  describe  two  circles,  one  cutting 
the  ends  of  top  diameter,  the  other  the  ends  of  base. 
On  this  latter  mark  off  the  same  as  for  a  cone.^  Join 
up  to  the  centre,  but  cut  out  along  the  two  circles. 
If  you  want  to  be  very  accurate,  me  proper  factor' 
to  multiply  the  diameter  by  is  3*141d,  commonly 
called  IT  (pi).  Dynamitb. 

[68020.]— Beversed  Brass  Letters.— These 
are  made  for  the  casting  of  letters  for  brands,  &c. 

Jack  of  Aii4  Tsades. 

[68023.]— Watch  Repairs.— If  "Amateur;' 
would  procure  the  illustrated  price-list  of  Morris 
Cohen,  132,  Kirkgate,  Leeds  (four  stamps),  so  fre- 

auently  advertis^  in  these  mges,  he  would  see 
lustrations  not  only  of  the  Jacot  pivoting  turns, 
but  also  of  all  watdunakers*  tools  and  materials. 

SCHLOSS  SCHWZEIN. 

[68024.]— To  "T.  C,  Bristol."— "  Amateur " 
wul  notice  that  his  query  reads  very  confusing,  and  if 
he  will  send  f uU  particulars  again  (and  not  refer  me 
back  for  information),  I  Yfm  try  and  meet  his  re- 
quirements. 

Bristol.  T.  C. 

[68025.]  — Air  Motor.— Cannot  "Wat"  see 
that  the  obiect  he  wishes  to  attain  is  "perpetual 
motion,"  which  is  impossible  ?  B.  B.  W. 

[68025.]— Air  Motor.— I  hope  "Wat"  will 
really  excuse  me  for  declining  to  assist  him  in 
obtaining  perpetual  motion — for  that  is  what  his 
query  amounts  to. 

Bristol.  T.  C. 

[68026.1— Incandescent  Lamps.— To  Mb.  Bot- 
tone.— ^These  vary  in  price  from  Is.  to  6s.,  accord- 
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tng  to  the  make  and  aualit^.  The  foimer  are 
platinum  filameats,  the  latter  Ediaon-SwanB,  with 
carbcm  filaments.  QSee  my  advertiflement.)  The 
power  leauired  to  drive  a  well-made  20c.p.  dynamo 
18  ahottt  ob  watte,  or  ^th  of  a  horae-TOwer. 

D.  BOITOXB. 


[68028.1— Steain.>-At  308"  Fahr.  the  total  heat  ia 
1,0S2  i-  (308  X  -305)  •  1,175%  of  which  1,175 
-  75  •  1,100,  has  heen  added  to  feed  water  m  24 
X  2  X  '609  X  LlOO*  per  minute,  or  a  total  of 
d2,1651b.  raised  l"*  F.,  in  addition  to  24  x  2  x  -025 
X  (308-75)  =  2801b.,  raised  1<*  F.  in  the  miming, 
equivalent  to  32,4d51b.  raised  1**.  As  eadi  pound 
nused  V  represents  772ft.-lb.,  wehave  32.435  x  772 
s  25,039,820ft -lb.  The  engine  develops  125  x  33,000 

=  4,125,000ffc.4b.,  10   the  efficiency  is  ^^^ 

ss  0-16  about. 
Bristol.  T.  C. 

[68029.]— Boiler.— If  the  engine  is  Sin.  by  5iu.,  it 
is  quite  large  enough.  Tes,  it  would  be  called  1H.P. 
nominal,  fiave  a  TOiler  (vertical),  say,  30in.  by  16in., 
and  firebox  15in.  by  12in. 

Bristol.  T.  C. 

[68030.]— Bleotrio.— Wind  the  armature  with 
No.  22 ;  get  on  Sos.  if  you  can.  Now  put  eleven 
layers  of  the  same  wire  on  fields.  Connect  up  in 
shunt  machine.  This  should  give  ybu  two  or  three 
amperes  at  12  volts  pressure,  enough  to  Ught  well 
two  or  three  6-volt  lamps,  if  driven  at  3,000  revs, 
per  minute.  S.  Bottone. 

[68032.1— Propiilsion  of  Boat.— Your  scheme 
is  perfecuy  practicable.  Tou  will  need  a  motor  of 
the  Immisch  wpe,  giving  from  1  to  2H.P.,  with  a 
dynamo  capable  of  giving  from  60  to  80  amperes  at 
4  or  5  volts  pressure.  Such  a  dynamo  would 
ooeupy' about  l&n.  square  floor-space,  stand  about 
9in.  high,  rsquire  about  f -horse  to  drive.  Shall  be 
pleasea  to  furnish  drawings  and  castings. 

S.  BorronK. 

[68033.]— Drilling  Small  Holes.- Assuming 
that  you  can  temper  steel  properly,  it  may  be  that 
the  difficulty  arises  from  not  having  the  dxiUs  of 
the  re<}uisite  form.  There  diould  be  no  difficulty  in 
obtaining  the  right  quality  of  steel,  as  dealers  in 
watch  materials  supply  not  only  ready-made  drills, 
but  also  a  particular  kmd  of  wire  for  making  them. 
There  is  a  small  drill  firequentlv  sold  of  the  lorm  of 
a  needle,  with  a  brass  dieaf  at  the  end ;  but  this  is 
not  adapted  for  drilUn^  into  hard  metal,  it  not  being 
sufficiently  risid.  Bisidity  is,  in  fact,  very  essentia 
for  small  druls,  ana  on  that  account  the  shank 
should  be  exceedingly  thicker  than  the  boring  part, 
and  this  latter  no  longer  than  what  is  necessary.  A 
drill  of  the  form  of  a  shaft  and  pivot  is  then  the 
right  kind  of  small  drill  for  boring  into  hard  metal, 
and  it  would  be  well  also  to  use  a  more  cutting  file 
than  a  steel  one  for  cutting  it  into  form. 

SOBUOBS  SCHWEBIN. 

[68037.]— Transfer  Papera.— Two  parts  of 
prepared  chalk  or  any  pi^ent,  and  one  of  very 
finely  powdered  rosin.  Mix  with  linseed  mucilage, 
wea&  gum-water,  or  well-boiled  starch.  This  I 
gave  Bome  years  ago.  Jack  of  All  Tbadbs. 

[68043.]— Preserving  Smith's  Bellows.— Get 
some  pure  dubbing  from  a  currier,  and  apply  it 
over  the  surface  of  the  leather,  say,  ^in.  thick,  and 
let  it  dry  in ;  or,  if  you  want  to  make  your  dubbing, 
melt  Bome  good  tallow,  take  it  off  the  fire,  and  add, 
say,  one  miarter  the  weight  of  cod-liver  ofl;  stir 
well  untu  thoroughlj  mixed.  In  cold  weather 
more  oil  is  required ;  m  hot  less.  Cttbbibb. 

[68043.]— Smith's  Bellows.— H  "Novice's" 
beUows  are  new,  do  not  oil  or  grease  them  at  all, 
only  keep  them  dean  by  bruwing  the  dust  off. 
One  pair  of  new  ones  that  I  had  lasted  nearly  30 
years,  and  never  had  anything  in  Ihe  shape  of 
oressmg  put  on,  and  only  two  patches  where  iron 
had  run  mto  them.  Theee  beUows  were  36's,  and 
worked  on  anaverage  12  hoursaday.  If  "Novice's" 
beDows  are  old,  stretch  them  with  a  weight  T»»«gti»g 
on  to  them,  wash  them  well  with  warm  water  witE 
a  little  grease  in,  and  then  dress  them  wdl  with  the 
best  neatsfoot  oil.  After  they  are  at  work  again, 
keep  the  dust  well  brushed  ofl^  or  tiiis  cakes  on  with 
the  neat  and  makes  the  leather  crack. 

F.  G.  F. 

[68044.]— Plux  Ibr  Oompo.  0a«-Pipe.— The 
beet  is  compo.  candle.  Jack  or  All  Tbadss. 

[68046.]— Kicro-photogTaphy.— Procure  large 
common  engraving ;  pin  it  out  quite  flat  on  a  weU- 
lightedwaU.  In  the  centre  of  this  place  the  pho- 
tograph jou  wish  to  reduce.  Place  your  camera  at 
Buioh  a  distance  from  the  engraving  that  the  photo- 
graph itself  makes  an  image  the  size  you  wisn  your 
reduced  picture  to  be— say  t^in.  diameter.  Now 
focus  the  engraving  very  carefully.  By  this  means 
the  central  photograph  will  also  M  in  focus.  Expose 
and  develop  for  the  engraving ;  the  small  picture 
will  also  be  rig^t.  Yon  will  have  to  print  (by  con- 
tact with  a  djy  collodion  or  gelatino-bromiae  plate) 
from  this.  If  you  have  a  negative,  of  course  you  can 
xednoe.  as  in  the  ocpying  camera,  using  a  small, 
short-focus  lens,  and  a  long  blackened  body  to 


carry  the  negative  in.    In  this   case  you  get  a 
direct  positive,  so  no  printing  is  needed. 

8.  B0TI02TS. 


[68047.1— Steam  lAtmoli.— A  verticsl  bofler 
would  take  less  room  if  it  can  be  eot  low  in  section. 
Stav  the  furnace  to  shdl,  and  woric  at  1001b.  Could 
be  Dought  cheaper.  I>iiuneter  of  screw  20in.,  pitch 
24in.,  revolutions  250.  HoOzll. 

[68060.]— French  Polishing.— What  did  you 
want  to  give  it  two  coats  of  shellao  for  or  use  the 
pumice?  I  don't  wonder  at  its  turning  grey. 
Take  a  rubber  and  use  nothing  but  mettiyiated 
spirit,  and  do  your  best  to  rub  it  off ;  and  you  will 
learn  something  by  that— no  fiddling,  mind. 

Jack  of  All  Tbadbs. 

[68051.] — Japanese  Tumblers  (Magic  Toy). 
— ^These  are  very  simple ;  the  rods  are  hollow 
cylinders  of  pasteboard  with  a  globule  of  mercury 
in  each,  so  that  when  the  mercury  runs  down  it 
jerks  one  man  over  the  other's  head,  and  so  on. 
The  details  will  be  found  in  Tissandier's  *'  Scientific 
Becreations."  PBDrciFLi. 

[68055.}7<3ompressed  Air.— If  the  lower  tank 
is  closed  (like  a  boiler),  and  6troii|^  enough  to  stand 
a  pressure  of  lOib.  per  square  mch,  jou  can  do 
what  you  wish :  but  i  do  not  feel  anxious  to  work 
the  air-pump  for  you.  I  would  much  prefer  to 
pump  the  water  up,  or  even  carry  it  upstairs  in 
buckets. 

Bristol.  T.  C. 

[68057.]— Electric  Bells.— Tou  can  get  the 
result  you  desire  if  you  put  another  gonf^  on  the 
other  side  of  the  dapper,  so  that  it  strikes  this 
second  gong  when  it  flies  back  from  ^e  first.  See 
my  book,  "Electric  BeUs,"  as  to  details  of  con- 
struction. It  will  be  better  to  use  a  Ledanch^ 
battery  for  the  bell,  and  a  separate  and  stronger 
battery  for  the  coil.  The  interruptions  of  current 
which  take  place  in  the  bell  circmt  would  interfere 
with  the  proper  working  of  coil.        S.  Bottone. 

[68058.]— Sorew-Cutting.- If  your  leading- 
screw  has  2  threads  to  the  inch,  put  a  20- wheel  on 
mandrel ;  if  3,  then  30 :  or  if  4,  then  40.  Now  put 
110  on  lead-screw,  ana  an  idle  wheel,  any  number, 
to  connect  up. 

Bristol.  T.  C. 

[68059.]— Sparking  of  Dynamos,  A;c.— To 
Ma.  BomONB. — ^The  causes  of  above  are  various. 
1st.  The  brushes  do  not  press  equally  on  the  com- 
mutator; 2nd,  the  brushes  do  not  touch  at  the 
rieht  points ;  3rd,  the  coils  of  the  armature  are  not 
all  alike  as  to  quanti^  of  wire ;  4th,  the  magnetic 
field  is  not  even,  but  nas  two  or  even  three  mayimft 
as  in  the  Houston  machine,  which  is  a  "rare 
sparker  " ;  5th,  the  commutator  has  worn  uneven, 
and  into  grooves.  S.  Bottone. 

[68059.]— Sparking*  of  Djrnamos.— This  is  due 
to  many  causes — ^bad  design  being  the  most  hope- 
less to  remedy.  If  mechanical  arran^pements  are 
ri^t  in  a  well-designed  machine  (that  is,  the  com- 
mutator runs  true,  and  the  brushes  are  held  firm), 
it  is  probably  because  they  do  not  press  on  the  com- 
mutator at  the  "  neutral  point,'*  and  should  be 
adjusted  by  experiment ;  or  they  may  not  be  dia- 
metrically opposite  each  other.  Having  a  large 
number  of  sections  for  the  armature  conductor, 
and  each  of  as  few  turns  as  possible,  will  reduce 
sparking  troubles  to  a  minimum,  with  due  attention 
to  adjustment.  W.  A.  Walton. 


Steering  Apparatus. — ^At  a  recent  meeting  of 
the  Junior  Engineering  Society  a  paper  on  "The 
Steering  Appsratus  of  Modem  Warships,"  was 
read  by  Mr.  S.  H.  Wells,  Wh.Sc.,  Stud.]nst.C.£., 
Chairman  of  the  Society.  The  author  first  con- 
sidered the  action  of  the  streams  of  water  around 
a  ship's  stem  due  to  the  ship's  motion,  or  caused  by 
its  propelling  agent,  and  their  steerine  effects  upon 
rudders,  special  notioe  being  given  to  the  screw  race, 
with  smgfe  or  twin  screws,  and  the  desirabilibr  of 
arranging  the  rudder  to  take  full  advantage  of  the 
energy  of  these  race  streams.  Mention  was  made 
of  the  varyiog  pressure  due  to  the  water  from  top 
or  bottom  blades,  and  of  the  difficulties  met  with 
in  sudden  reversal  of  the  screw,  and  consequent 
change  of  direction  of  pressure  on  the  rudder.  Dif - 
ferei^  forms  of  simple,  balanced,  and  divided 
rudders  were  then  described,  iacluding  Thomey- 
croft*B  double  rudders,  Thomson's  stemwayman- 
oemTer,  White's  turnabout  system,  and  the 
Kunstadter steering  screw;  the  results  of  steering 
trials  of  boats  fittea  with  tiiese  arrangements  being 
given.  Attention  was  next  directed  to  the  size, 
area,  and  pressure  upon  rudders,  rules  and  formuls 
for  the  determfioation  of  which  were  quoted.  The 
investigations  of  Rayleigh,  Fronde,  and  others  on 
these  points  were  referred  to,  and  from  them  it  was 
shown  how  the  theoretical  jiower  of  Uie  steering 
gear  could  be  determined.  It  was  also  pointed  out 
ih&t  since  the  pressure  on  the  rudder  varied 
approximately  directly  as  the  square  of  the  speed, 
it  wss  manifestly  of  little  use  comparing  tiie  time 
elements  in  steering  trials  of  different  smps  unless 
they  had  been  carried  out  at  a  uniform  speed. 


UNANSWERED  QUERIES. 

•  »• 

The  numbers  and  tiOea  of  queriee  vthkk  remam 
ewered  for  five  weeks  are  inserted  in  Ihis  list,  a^dif  stiU 
mnanswer^  are  repeated  /our  weAs  ajteneards.  We  IncH 
o«r  readers  wiU  look  ever  the  <mI,  oiHi  send  whdU  i^formatiom 
they  con  for  the  bentfit  ofOuirfeUow  eonhibmton^ 

Since  oar  last  "T.  F."  has  replied  to  67800,  A.F. 
ShJikespear  67638. 

67807.    Qas-e&gine,  p.  866.  ^  ^  ^  ^ 

67«>7.    Alkaline  Butetances  injected  into  Steam  BoOen 

T^vell&ig  with  the  Steam,  886. 
67416.    ^eetroeoape,  886. 
67441.    Oas-engine,  887. 

67666.  To  Moont-cotlerB,  fto.,  p.  468. 
67664.  Circular  Saw,  468. 

67667.  Winding  Motor  and  Coil,  468. 

67668.  German  Sfiver  Balk,  468. 
67670.  Bailwav  Goods  Bateik  468. 

77689.    Water  Motor  Percussion  Floats,  460. 
67700.    Paper  OoDdenseFS,  460. 


QUERIES. 


[68062.]— Wheel  Cutting.— Would  same  nader  in- 
form  me  the  way  to  caloolate  the  diaage  wheels  of  a  sciew 
cutting  lathe  that  I  might  be  able  to  cut  wheels  to  almost 
any  number  of  teoth !  The  change  wheels  rise  firom  20 
by  6  to  190.— J.  Whbblwkxobt. 

[68068.]— Organ  Pipea.— What  would  be  diffevenoe 
in  tone  in  a  stopped  diapason  between  a  OC  pipe  made  of 
lin,  and  lia.  wood  respostively  1  Does  an  obloa^  aectkon 
give  a  different  tone  to  a  square,  and  if  so,  what  is  the 
Best  propottionT  Do  different  woods  prodoee  different 
tones  I— IC.  H. 

[68064.]— Dyeinar  Wiokar  Work.— Please  infarm 
me  the  best  way  to  dye  wicker  work.  Is  it  possible  to  do 
80  by  dipping^in  a  water-white  liquid  ?  What  is  it !  Also 
how  is  oqppms  and  logwood  applied  for  the  puipose! 
I  have  tziea  and  foiled.— Jixoo. 

[68066.1— Snamelllnflr  Small  Articles.— Would 
anyone  kindly  infonn  me  now  I  can  enamel  nnall  artielee, 
such  aa  letters  f  Many  things  I  have  about  Sin.  long  X 
want  to  enamel  either  in  iron  or  copper.— D.  L. 

[68066.]— Keaaturln^  Fendnloms.  —  wm  some 
of  your  correspondents  kindly  say  whetho:  the  length  of  a 
pendulum  is  measured  to  the  centre  of  the  bob  or  to  the 
bottom  of  same !— Bos. 

[66067.]- BraaingrTricyolePaTts.— lam  makings 
a  tricycle,  and  would  any  kind  reader  tell  me  how  to  base 
the  parts  together  T— A  Coxstakt  Beadbb. 

[68068.]— Boiler.— Buppose  a  circular  bailer  meaaoies 
12in.  diam.  outside  and  14in.  deep,  what  wiQ  be  the  rfr> 
quiied  thickness  to  withstand  a  steam  nreasure  of  10QU>. 
to  the  square  inch  to  be  in  cast  iron  T— Coxstaxt  BsAnss. 

[68068.]— Division  Plate  and  Index  fbr  I«atlie. 
—Would  some  reader  kindly  tell  me  the  best  wa]r  to  dzill 
a  brass  division  {date  tn  situ,  usincp  a  paper  division  plate 
as  a  guide  f  Also  mention  the  best  shape  of  hole,  and 
the  best  shape  for  point  of  index. — ^A.  H.  8. 

[68070.]— Oas  Blowpipe  for  Hardening  Small 
Tools.— What  is  the  best  arrangement  for  heatmc  small 
tool  with  gas  to  the  riffht  temperature  fer  haroeniagt 
either  with  or  without  a  blast  of  air !— A.  H.  B. 

[68071.]— Power.— Would  a  watershed  8ia.  diam., 
with  simple  projeetionB  for  the  water  to  strike  against, 
and  with  inlet  tube  at  top,  }in.  diam.  and  at  lower  end  jtau 
diam.,  drive  a  aOo.p.  dynamo,  and  if  I  made  small  hole 
smaller,  should  I  get  more  or  leas  power  I— ExFsaxiiKs* 

TBB. 

[99072.]- liampa— How  are  the  parts  that  are  heated 
in  Edison's  incandescent  lamps  made,  as  1  have  a  small 
glaae-blower  plant  and  thought  I  could  make  my  own 
himpe  ?— ExPBBDixsrTKB. 

[68078.]— Commutator.— What  is  a  good  test  for 
when  the  commutator  is  at  its  best  position,  so  as  to  get 
as  much  power  out  of  it  as  possible !  Is  the  FaciaMti 
xing  dynamo  any  use  foroontmuous  li^tinffT  I  should 
only  have  it  for  a  90oj>.  one.  I  mean  does  the  axaatare 
heat  like  a  Siemens  u  one?— Expxbimsstsb. 

[68074.]— Coppers.— Will  some  one  who  has  had 
ezpoience  inform  me  of  the  best  method  to  set  boanoif 
coppers !  Is  it  possible  to  make  one  fire  answer  for  two 
coppers  T  I  have  reason  to  think  that  a  great  poctaon  of 
the  heat  generated  in  my  two ,  fireplaces  passes  vp  the 
flues.  Instead  of  aetting  the  coppers  in  bnckwork,  oan  I 
place  them  dose  together  in  an  nron  frame,  and  use  sheet 
ux>n  for  casing!— LiA.U9tDBYiL4K,  Cambrian  Laundry, 
Lewisham. 

[68076.]— I>ynamo  for  Wator-WlieeL— CouM  I 
obtain  a  2H.P.  dynamo  to  charge  a  storage  battery,  and 
which,  standing  m  the  same  place,  could  be  conveftedmto 
a  motor  to  discharge  at  the  rmte  of  two  men-power,  and 
what  might  be  the  cost  of  the  number  of  cells  to  provide 
Bofflcienr  storage  to  run  the  motor  three  half-houn  daily 
for  ten  days  I  I  have  a  6H.P.  wmtei^whed  for  doinr 
heavier  work,  but  is  nnsuited  for  lighter  implements,  and 
I  am  in  search  of  sOme  method  of  driving  these  li^i  gear, 
which  would  be  at  once  ready  to  hand,  eeononuoal,  and 
cleanly.  I  have  thought  of  employing  a  <hrnanio  worited 
ttom  my  water-wheel;  but  unless  I  oan  mid  one  that  is 
convertible  into  a  motor  and  reconvertible  to  a  dynamo,  I 
am  afraid  the  expense  of  two  machines  would  interfere 
with  the  undertudng.  There  would  be  no  charge  for 
cable.  The  dynamo  and  battenr  and  the  implements  for 
which  the  power  is  needed  would  all  stand  m  one  room, 
which  is  connected  with  the  water-wheel  by  a  wir«  rqpe  t 
— Umskillrd  Elegtbician. 

[68076.]— Unldireotlon  Current  SCaohine.— To 
Mr.  Bottoxb.— I  have  made  the  niafhtne  described  in  your 
book,  but  cannot  get  it  to  work  either  as  dynamo  or  motor. 
Axmature  cheeks  made  of  half-round  htm  well  annealed; 
flat  piece  riveted  between  to  form  ohaanel  for  wire;  sQlk 


IfARcn  15,  1889.  ENGLISH  MECHANIC  AND  WOBLD  OP  SOTENOE:    No;i,251. 


61 


pot  oa  M  diiectod  and  wousd  with  nearly  Soz.  of  No.  2S 
*-9:  ^nre ;  magnet  verv  ^ood  and  of  sixe  eiUted ;  armatore 
Bpiodle  nade  to  work  in  oentrcs ;  oommntator  fixed  so 
that  alits  are  in  line  with  cheeu  of  annaturp.  I  can 
dnT«  azaatare  at  tcTTiflc  speed,  bat  can  get  no  current 
from  It.  If  yott  vould  kindly  anflj^eBt  where  the  fault  may 
be,  8o  that  I  can  get  it  to  work,  I  shall  be  venr  pleaaed.  I 
hairo  made  the  motor  yon  deacnbed  laot  and  it  works  wdl. 
will  yott  pleaae  say  what  e.p.  lamp  the  nni-directfon 
earrrat  machine  shoold  light,  and  what  battery  jiower  to 
drive  it  aa  a  motor  ?— E.  War©. 

[«»7-l~'^**«'-'^^»ol-— ^^^'^'i'  speed  should  an 
imotsvbot  water-wheel  ran  to  give  best  results!  The 
wheel  is  17fb  diam.  and  aft.  ein.  wide«  with  a  6ft  head  of 
water.  Also  what  power  would  the  above  give.  The 
above  is  at  praaeni  a  braaat-«hoot  wheel  and  runs  6  revs, 
per  min.,  but  it  only  gives  about  14H.P.,  and  I  think  it 
ought  to  give  more.r-3iii.Linuoirr. 

reWT&l— Becharffinff  Medical  Battery.— WUl 
Itr.  Bottone  kindly  inform  me  how  to  recharge  medical 
batteiT  of  the  following  description  ?  Outside  u  a  carbon 
cdl,  7ttn.  high,  a^in.  diam.,  the  interior  of  which  is  oor- 
nigated.  A  porous  pot  of  2in.  diam.  stands  in  middle, 
XQ  centre  of  which  is  a  zino  rod  surrounded  with  cotton 
wool,  which  also  fills  the  space  between  carbon  cell  and 
porauspot.  The  whole  is  henneticaUy  sealed,  and  when 
opened  it  amelled  slightly  of  ammonia.— J.  H.  C. 

[aB0T9.]— Trigonometry.— Let  x  =  m  +  &  sin.  m 
+  <l  ooa  M,  and  y  =  x  •(-  p  sin.  x  +  ^  sin.  2  x  +  ftc.  I 
want  to  find  jr  aa  a  function  of  sines  and  cosines  of  m  thus : 

jf  —  Ml  +  «8in.m  -f  <oos  m 

■¥  w  sin.  2  -f  y  IN  oos  2  m 
+  &c 

It  can  be  doBe,  but  I  do  not  see  how  to  do  it  at  pfesent— 
Tbia. 

^68080.] — Frame  Sa'w.— I  am  trying  to  make  a  frame 
siw  to  cut  a  pfauak  up  to  1ft.  in  width.  I  have  a  lively 
little  hot-air  engine,  nominally  two-man  power,  but  it 
wrmld  take  two  stroogmen  to  hold  it.  The  frame  is 
about  8ft.  6in.  hi^.  The  crank,  however,  is  only  2in., 
10  that  the  stroke  is  only  4in.  The  platform  is  on  rollers, 
aod  U  dngsed  forward  by  a  weight  attached  to  a  ooid. 
There  is  aflywheel  on  the  engine  about  40lb.,  and  another 
on  the  crank  axle  about  SSIb.  The  engine  makes  about 
3D0  revs,  per  min.  The  saw,  therefore,  works  very  quickly, 
but  the  amortaess  of  the  stroke  makes  the  progress  slow. 
what  I  should  like  to  know  is  (1)  would  the  saw  out  faster 
if  it  did  not  move  ao  qtdokly  t  2.  Could  I  venture  to  have 
a  ciank  3in.  in  deptn,  and  so  have  a  stroke  of  6in.  8. 
What  would  be  the  best  description  of  aaw  to  use,  one 
like  the  ordinary  fret  saw,  or  one  with  the  teeth  not  larger 
than  a  carpenter's  hand-«aw  I  I  find  the  saw  with  the 
large  teeth  does  not  bnt  so  fast  as  I  oould  wish.  The  saw- 
dust is  very  fine  and  looks  more  as  though  it  waa  filed  off. 
What  is  the  best  way  of  feeding!  The  weights  drag  the 
platform,  but  the  pressure  is  equally  great  in  the  up- 
rtroke,  and  the  work  is  continually  pushed  back  and 
dnwn  forward— does  not  stand  to  ita  work,  in  fact— 

ASOULUA. 

[aa061.h-By&amo-4O  to  60  liisrhter.-To  Ms. 
Bcrrrosra.- Would  it  be  too  mudi  to  ask  !yott  to  supple- 
ment the  aketcfa,  ttc  (you  so  kindly  gave  in  the  "  E.  M." 
of  Feb.  SSnd,  in  anawer  to  a  query  ofminej  with  sketches 
and  partioolan  of  the  vadoua  other  parta  1  Also  the 
dirtanee  from  the  baae  of  tbq  dynamo  to  the  centre  of  the 
FJL's  and  the  distanoa  from  the  centre  of  the  F.lC's  to 
oeotre  of  the  main  or  axmature  shaft  What  form  of 
ttstttinede  yon  reeommend  ?  I  have  read  with  interest 
the  liters  in  VoL  XLI.that  you  reCerrsdme  to ;  but  being 
not  very  well  acquainted  with  the  minor  details  of  a 
dynamo,  henee  this  letter:— Roval  Mail. 

1»»2.]— Shocking  Coil.  —  WiU  Mr.  Bottone  or 
(xhex  fneod  oblige  us  with  an  answer  T  We  have  mtuitk 
a  shucking  coil,  8in.  long.  lin.  core,  with  two  Uyera  No.  16 
c.e.  pnmary,  and  Ij  to  2lb.  No.  28  cc.  aeoondary,  every 
Jayv  paraffined.  Using  it  generally  for  charitabfe 
basaan,  we  want  it  very  powenul,  but  find  occasionally 
aome  able  to  withstand  its  full  power.  This  is  objection- 
able.  What  is  the  best  way  of  strengthening  the  same, 
atdMmg  the  preaent  seoondary  ?  We  use  two  Ipt  double- 
finid  buhromote  batteriea  (chloride).— Uxsiiockxd. 

LW063.1— Flet<Aer*e  Bath  Heater.-One  of  these 
naajuatbeeo  fitted  to  a^  house  I  am  going  to  take ;  and 
the  Britidi  workman,  with  his  customary  cuasednese,  has 

Eie  fiat  agahut  the  maker'a  instmctlona  in  every  partiou- 
.  and  oaBaeauently  the  thing  is  naeless.  It  will  cost  a 
eood  bit  to  pull  the  whole  to  pieoea,  and  I  abould  be  ghid 
to  know  if  I  carnr  up  a  din.  pipe  from  the  orifice  of  the 
(hie,  irtich  ia  Ihish  with  the  external  wall,  up  to  the  roof 
ud  cap  a  with  a  windgnard,  if  I  shall  get  draught  enough. 
Of  co«nae^  lahall  have  to  put  a  bigger  gaa  supply  pipe 
Ian  tbe^in.  eompoaition  ooe  the  genius  aforesaid  has 
ran  np  toe  tartwrna]  walL— Kappa. 

[68091.]— Induction  Ooil.— I  have  just  completed  a 
MO,  using  tot  aeoondazy  21b.  No.  40  s.c.  wire,  carefully 
vonnd  sad  iniwlatfd,  with  central  division,  which  gave, 
with  a  flbc-eell  bichromate  (pints),  ain«  sparks ;  but  now  I 
tan  only  ntllin.  sparks  wiUi  the  same  battery,  and  I  am 
ftt  a  loss  to  know  how  to  localise  the  cause  of  thia  falling 
off.  wm  some  one  pleaoe  help  me  t  Does  it  require  a 
my  vensitrve  galvanometer  to  test  the  continuity  of  the 
UMve  aeoondary,  aa  I  can  get  no  indication  of  a  current 
through  it  with  the  six-cell  battery  and  a  fine  win 
Carranometer  T  How  do  you  ascertain  the  ma-yjmnni 
UDrant  of  battery  power  that  can  be  used  with  a  cofi 
Bfdy,  aod  what  would  be  the  effect  of  using  too  mudi 
power  ?  If  the  aeoondaxy  had  become  aevered  at  aome  of 
the  jointa  made  during  winding,  would  that  seriously 
affect  the  length  of  spark,  aa  the  ends  would  be  still  held 
very  cloee  together  by  the  narafllned  paper  insulation ! 
How  ia  the  mndi-BacT  proportioned  to  length  of  mark,  and 
what  is  the  most  approved  form  of  rheotomexor  a  Sin. 
vpark  coil !  Ijutlv,  and  which  ia  a  great  puzxle  to  me, 
what  beoomes  of  the  induced  eumnt  when  the  aeocmdary 
terminaie  are  separated  beyond  spark  striking  distance, 
sad  wnokl  doing  ao  be  likely  to  injure  a  ooil,  and  wheie  t 
-T.  HaATR. 

^69065.}— AocTunnlators.— Will  any  reader  suggest 
a  noKdy  for  leaking  oeUa  (Xiante)  ?  I  have  tried  wood 
oeOs  dipped  in  pitch  without  success.  I  have  now  earthen- 
vue,  well  glaiedy  and  standing  on  strong  jars ;  but  the 
sad  grt*  thioogh,  even  when  coated  insi&  with  pandfin 


Would  dipping  them  in  hot  paraffin  wax  be  a  cute ! 
— ^VoLT  Ahpebb. 

J:68066.]— OrganBlowinflr— WillMr.  Bottone  kindly 
vise  me  in  the  oonrtruction  and  probable  cost  of  an 
electro-motor,  about  half-man  power,  to  blow  a  small 
organ !  I  intended  using  a  amall  gas-«igine.  but  have 
been  advised  to  nae  an  electro^notor  inateao.  it  being 
cheaper  and  not  so  noisy.  Also  what  might  be  the  average 
cost  of  keeping  the  batteries  in  working  order  (per  month), 
supposing  the  motor  to  be  used  about  one  hour  d^ly,  or 
less,  and  the  batteriea  to  have  lifting  elementa  I  Could 
the  electro-motor,  described  by  you  in  the  "  B.  M."  a  few 
weeks  ago,  be  enlarged  to  half-man  power  to  do  the  work 
mentioned,  or  would  it  require  to  be  a  different  land  of 
motor  entirely  1— Motor. 

[68087.]— Petroleum  Bngri&e.— Have  any  of  "  oum  " 
made  a  petroleum  Engine  ftcom  Vt.  Stoke's  aeaigns  and 
found  them  work  well!  I  do  not  quite  understand  how 
the  charge  is  ignited.— MaMsxa  CAMxaA  Club. 

1 6806B.]— Preaervlng'  Vegetable  Ooloaringre.- 

I  desire  to  meserve  in  bottles  some  green  vegetables  for 
the  table.  They  have  to  be  cooked  before  being  bottled. 
How  may  the  green  colour  be  preserved  without  dele- 
terious additions,  and  without  imputing  a  colour  to  the 
liquor  in  which  the  vegetables  lie  i  They  tum  out  at  pre- 
sent a  dull  vellow  colour,  though  by  my  recipe  the  flavour 
is  preservea  perfectly.— Ciilobophyll. 

[68069.]— JaxMuming'.-Would  aome  reader  oblige  a 
new  subscriber  with  information  relative  to  the  iapaiulng 
of  polished  iron,  such  as  fenders,  stating  what  japan  is 
used  and  how  applied,  and  if  stoved,  at  what  temperature  1 
I  have  a  gas-heated  stovin^  oven,  and  have  tried  several 
enamds  and  japans,  but  without  any  good  results.  I  want 
a  good  hard  glossy  surface.— Niokb. 

[68000.]— Alominium  Palmitate.  — Would  any 
of  our  ohemioal  contributors  kindly  say  how  this  com- 
pound is  manufactured  T  I  could  easily  obtain  the  fatW 
add.  but  do  not  know  how  it  ia  combined  with  the  metal 
As  I  cannot  find  out  where  to  buy  thia  compound.  I  am 
anxious  to  try  if  I  can  make  it  I  understand  it  is  used 
in  America  by  wall-paper  manufacturers  for  g^vhig  gloss 
to  their  goods.— Maxob. 

[680eL]— Water  Pipes. —How  much  ought  to  be  de- 
preciated for  2,7a0yds.  of  water  pipes,  that  have  been 
laid  In  a  main  street  for  eight  years  as  follows !— iJKM^rds. 
4in.  bore,  ezsyds.  3in.  bore,  lasyds.  9|tn.  bore.— W.  C.  L. 

[68003.1— Begnlatlnflr  Gtaa  Burner*.— Can  any 
reader  inxonn  me  whether  there  ia  a  regulating  gaa  burner 
in  the  market  suitable  for  an  incubator  T  Ifind  the  one 
In  use  very  unsteady,  the  pressure  on  meter  at  night  not 
being  the  same  aa  in  dajtime.  Iwant  one togivea  steady 
flame  whatever  pressure  there  be  on  the  meter.— Ixouba- 

TOB. 

r6800aL]— GolOTLriner  Benaoline.— I  ahall  be  mnoh 
obliged  to  any  reader  who  can  inform  me  of  any  colour 
that  will  diaaolve  in  benaoline— blaek,  fto.7  will  ani- 
line T  I  may  mention  that  I  have  tried  pstoh,  Bnmswick 
blaok,  but  I  prefer  something  more  like  aniline,  as  the 
above  will  not  dissolve  enougn  without  beooming  thick;- 
Fltwuxxl. 

[68094.1— Water-Motor,— Will  any  correspondent 
teu  me  which  ia  tiie  most  effective  motor  to  use  having  a 
jet  of  water  Jin.  or  3-16in.  dlun.  at  40lb.  pressure  7  I 
should  hke  to  know  the  best  for  speed  and  small  power, 
and  most  power  and  slow.— T.  F. 

[88006.]— Lannoh  Buffinea.  — I  have  a  launeh, 
Q2ft  by  Mt,  aada  draught  of  Oft,  a  faiily  good  model. 
What  aiaea  of  cylindera  (compound  onndenamg)  and  boiler 
would  it  require  to  driTe  it  18  mUes  per  hour,  and  what 
power  woola  such  engines  indicate  1  Also  what  siae  of  pro- 
peller would  be  neoeaaary !— W.  C.  8. 

[68006.]  —  Eleotro-Kajgneta.  —  To  produoe  the 
greatest  strength  in  a  smau  electro-magnet,  what  dze 
wire  ahould  be  used  for  winding,  and  Aength  of  same ! 
Also  what  strength  of  battery  power  would  be  used  to 
work  several  of  these  with  certainty  7  I  am  wishing  to 
get  a  small  magnet  to  lift  a  weight  equal  to  ^Ib.,  vith  the 
armature  Jin.  fiom  the  poles.  If  several  electro-maniets 
are  placed  toother,  would  the  current  through  one  have 
anv  effect  on  its  neighbours  ?  Any  hints  on  uiis  subject 
will  be  very  welcome.- W.  F. 

[68007.1— Borinff  Holes  in  Ghraaite.^-Will  some 
kind  reader  h^p  me  in  the  following  f  I  have  a  number 
of  holes  to  bora  through  granite,  the  thickneaa  of  wMch  ia 
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moat  partKularly  want 
is,  can  they  be  drilld  through  t  If  ao,  with  what  kind  of 
drill  t—flowxT. 

[68oe6.]-ThrottleTalve.-Wm  "T.  C,  Briatol,*' 
kindly  let  me  know  what  kind  of  valve  is  beet  for 
governors  you  described  in  last  week's  issue.  No.  6790S, 
and  details  for  making  same  T— S. 

[68000.1— Boiler  Stress.— Will  some  one  give  me  the 
stress  in  tons  ofa  boiler  that  is  7ft  diam.,  88ft.  long,  at 
701b.  pressure  per  square  indi  1  Also  the  way  of  calcu- 
lating it.— BOILBB. 

[68l00.]-r-Tabular  Pneuxnatios.— Will  any  reader 
please  say  what  the  general  action  ia  of  above  in  organs  T 
— OnoB. 

[68101.]— Bngine  Query.— Can  any  reader  please 
inform  me  the  diamfater  and  stroke  of  gas-engine  cylinder 
for  iH.F^  and  about  the  wei^t  and  aiae  ox  flywneel  f— 
W.8. 

[68108.1— T07  Soldiers.— Will  aome  one  kindly  in- 
form me  how  tne  small  lead  toy  aoldiers,  kc,  are  cast? 
I  have  somewhat  similar  castings  to  make  andfind  a  diffi- 
culty.— 8.  B. 

[68103.]— Xiantem  Slides.— Can  anyone  inform  me 
how  to  prepare  the  colours  for  painting  lantern  slides,  so 
as  not  to  appear  thin  and  streaky  t  Are  they  varnish 
colours  or  enamels  1  Will  aniline  colours  dot— Oxb  ix  a 
Fix. 

[68104.]— Oaterinff.— What  is  the  best  way  of  making 
tea  for  200  people,  ana  what  are  best  proportions  of  tea, 
sugar,  and  milk  for  200  pints  I  Are  there  measuring  taps 
made,  that  will  measure  and  let  pass,  say,  one  pint  for 
each  turn  or  movement,  and  who  makes  them  7  What  is 
the  best  recipe  book  for  cooking  for  numbers  of  working 
people,  soups,  stewa,  &c. !— Aci. 


[68105.]— Bath.— What  kind  of  bath  would  beat  stand 
rough  use  (the  house  being  often  let  fumiahed).  and  whi^ 
would  be  tne  relative  pricea  of  sine,  enamelled  iron,  date, 
fireclay,  or  anything  else  t— Buck. 

[68106.]— Olook  and  Watoh  Spring.— How  ia 
the  steel  cut  to  narrow  strips  T  How  is  it  heated  and 
cofled,  and  the  beautiful  colour  obtained,  and  are  the 
springs  tested  T    If  so,  how  T— BoroLiBBS. 

[68107.1— Eleotrol7]Bis.—Eindly  tell  me  how  to  make 

iand  use)  the  deetric  instrument  for  destroying  auper- 
luooa  hairs.    I  think  it  ia  called  the  electno  needM.— 

ELBCTBOLYBia. 

[68108.]— Sulphide  of  Tin.— Will  any  reader  kindly 
tell  me  the  beat  way  to  reduce  sulphide  of  tin  to  a  metallic 
state !— Gkobob. 

[68100.]- Orealcy  Boots.— What  Is  a  good  remedy 
for  this  extremely  disagxeeable  noiae  7— A.  Ij^yd. 

[68110.]— Painting  Qreenhouse  Pipe.— What  la 
the  best  material  with  which  to  coat  the  outaide  of  Ae 
hot-water  pipes  in  a  greenhouse  7  It  should  be  snch  as 
wiU  prevent  the  pipes  from  rusting  when  watering  the 

giants,  and  at  the  same  time  should  stand  the  heat  of 
oiling  water  within  the  pipes,  and  not  emit  any  fumes  or 
ped  OB. — A.  Lloyd. 

[68111.]— Phonograph.— Can  anv  of  your  readers  in* 
form  me  wl»t  ahape  the  needles  ahould  be  (using  a  wax 
cylinder),  and  also  the  method  of  attaching  same  to  the 
waphragma,  which,  I  believe,  consist  of  glass  for  reoord- 
ing  and  silk  for  interpreting  7— P.  C. 

[68118.1— Inonbator  Bagnlator.— WiU  MBae  one 
kindly  teu  ma  if  I  can  obtain  a  wire  ooil  of  any  Idnd,  Sin. 
or  iin.  in  leneth  by  8in.  or  8in.  diam. .  that  will  expand 
under  the  influence  of  110  per  eent.  of  beat  and  retom  to 
ita  orinnal  poeifeiott  art  the  heat  deoreaaesft  or  tell  me  of 
any  otaer  way  to  eonstmet  a  moderately  rdiable  ngn- 
lator  for  inoubator  7— B.  H.  J. 

[68113].— Bastinff  Keat.— Can  anyone  suggest  a 
good  mecbanioal  contrivance  for  oontinttously  pasting 
meat  while  being  roasted  7  It  ahould  be  automatic,  ana 
at  the  same  time  practicable.  The  usual  metiiod  of  having 
to  perform  the  operation  by  manual  labour  renders  n 
liable  to  be  neglected,  with  toe  result  of  oeosing  the  joint 
to  be  burnt  outside,  and  dry  and  insipid  within,  aa  though 
baked  in  an  oven,  instead  of  being  juicy  and  suooulent  aa 
when  propo-ly  roasted.  Hight  not  something  similar  to 
the  oil  luDricators  of  engines  be  contrived  7— A.  Lloyo. 

[68114.1— Problems.— I  ahsll  be  obliged  If  any  of 
your  matnematical  readers  will  tnuu^oae  the  following :— 


7 


H  X  F 


ft  X  A  X  B  X  S 


I  want  the  values  of  H,  A|  B,  and  8  reapectiyely.-^. 
Stoxbs. 

[68116.1— Bleotrlo  Kotor.— Would  some  kind  reader 
give  me  dimensions  of  a  |H.P.  motor  7  I  want  aa  flat  a 
machine  aapoaaible.  Fleaae  give  of  siae  armatore  and  field 
magneta ;  auo  aiae  and  qnaimty  of  wire;  also  the  kind  of 
battery  and  aocumnlator  to  keep  it  in  work  for  4  or  5 
hooxa,  and  what  siae  T^tes  they  would  reqoixe  7  Please 
state  the  beat  way  to  oonneat  wires.  Thia  must  not  have 
any  dead  pmnta.— H.  Hxbooobt. 


[68118.]— Dynamic— Will  anyWnd  reader  of  "  Ours  *» 
assist  me  by  solving  the  following?  What  power  will  it 
take  to  throw  a  body,  one  pound  weight.  86lt.,  sliding 
along  a  horiaontal  pune  6ft  loaff,  and  Iftrt  through  the 
air^  until  brought  to  the  ground  oy  the  force  of  gravity  t 
Thia  ia  no  idle  queatioo,  but  one  which  involvea  most 
important  and  piaetioal  reaults.— Dtvamic 

[68117.]— Derriok.->Will  any  of  your  readem  Undly 
give  me  a  rule  for  calmilating  the  aafe  load  that  a  derrick 
pole  (pitch  pine  and  red  deal)  will  eairy  in  lifting  bridge 
girders,  the  pole  being  held  in  a  vertiad  position  by  guy 
ropes,  the  weight  aetmg  at  the  edge  7— H.  B.  Jovxs. 

[68118.1— Holland.— Cen  anyone  tell  me  what  sort  of 
country  fioUandia  for  a  cycle  buaneas 7  Whatplaceaara 
beat  suited;  preferably  near  the  Oerman  tronuMv  and 
not  over-damp.  Whether  at  any  places  Oenaan  ia 
spoken.- A.  F.  Bhaxxspbab,  Dreeden. 

[68110.1— Ckkssner's  Dr^  Battersr.— To  Mb. 
Bottosb.— Will  you  kindly  inform  me  if  the  outer 
element  of  thia  MUery  must  take  the  ahape  of  a  jar7 
Would  it  not  be  equaUy  effective  if  ian  earthenware  pot 
were  uaed,  with  a  roll  of  aineinaide  7  In  what  proportions 
ahould  the  exdting  compound  be  mixed  7 

[68180.^— Onpola.— Would  aome  reader  grre  me 
aketch,  with  dimensions  ?  To  run  about  two  ewt.  of  iron 
at  eadh  tapping,  and  how  toohargeit  7  Also  the  beat  lining, 
aiae  of  tin,  uoA  revYdntions  per  minnte7— W»  J.  fi. 
Wholbt. 

[68181.]— Sarew-Onttlnjr.— How  doea  alathedooble 
the  ecror  of  its  lead-aarew7  Tuqb  a  lathe  with  4  tbreada 
per  in.,  lead-eorew  has  40*1  threada  on  lOin. ;  but  when 
aet  to  cut  tiie  same  rate.  40*8  threads  appear.  Can  a  lathe 
be  constructed  that  will  absolutely  reproduce  its  own 
screw  7— A.  F.  Bbakxspbabb,  Dresden. 

[68183.1— Kiokel-Platinflr.— I  bave  made  a  small 
vat  of  ntokel  solution,  holding  about  six  gallons,  with 
double  salts  of  nickel,  working  it  with  an  American  patent 
battery.  I  have  tried  it  with  iron,  which  turns  out  very 
Boaly.  Will  aome  reader  kindly  tell  me  if  my  adlntion  u 
in  fiult,  or  too  much  battery  power.— W.  HcPsbbsox. 

[68188.]— BronsinfflTin-Plate.— How  lean  I  pro- 
duce a  bronae  or  dark  uuiah-grey  ateel  colour  on  tin- 
plate  to  be  permanent  t  I  wish  to  darken  the  exterior  of 
lantem  body  of  enlarging  apparatus,  as  I  do  not  like  the 
appearance  of  the  bright  tm  with  poliehed  wood.  I  do 
not  wish  to  use  any  form  of  japan  or  vanush,  which 
sooner  or  later  chips  and  scratches.— Iitdiax. 

[68184.]— Dynamo.— To  Ma.  Bottoxb.— I  have  a  set 
of  castings,  Tin.  high,  Sin.  wide,  fin.  thick.  Laminated 
armature.  Sin.  by  8in.  What  aiae  and  quantity  of  wire 
would  it  take  to  light  two  80c.p.  Lunpa  in  parallel  7^ 
Hbxbv. 

[68185.]— Dynamo.— To  S.  Borrovx.— In  reply  to 
66774,  October  86,  1888,  you  give  amount  of  wire  for 
dynamo  to  light  4-volt  lamp.  Would  the  same  wire  on  a 
Siemens  H  armature  and  same  F.M.'8  light  6  or  8-Tolt 
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lamp  !  If  not,  please  state  quaatitf.  Also  be  pleased  to 
give  diiectioQs  for  peff^boara  to  giTe  inteaMxnmnanioa^ 
uon,  as  in  tdi^lione  exchanges,  to  twelve  lines  or  more.— 

A  BuBSCaiBKR. 

[(88126.1— ParlB  Bzhibitlon.— I  hope  to  ▼isit  Paris 
in  the  course  of  the  season,  and  should  like,  instead  of 
stopping  at  an  hotel,  to  have  a  bedroom  from  which  I 
oomd  Buly  out  and  get  mjr  meals  where  convenient.  Aa 
many  might  wish  a  similar  axnmgement,  a  little  informa- 
tion as  to  combining  respectable  locality  with  moden^ 
price  from  onb  acquainted  with  Buis  would,  I  am  sure, 
prove  acceptable.— ToCTBiST. 

[68197.]— Soldarinfr  Zino  Bath.— I  have  tried 
spirits  of  salts  lolled  wnh  dnc  and  salammoniac,  as  well  as 
ower  fluxes  that  have  appeared  in  the  "  E.  M.,"  and  it  is 
that  greasy  I  cannot  get  solder  to  take  after  cleaning.  I 
have  tried  Baker's  Plreparation.  Would  some  of  "  ours  '* 
assist  me  a  little !  I  use  tin  solder  and  a  weU-tinned  bit 
— DAax  Zuro. 

[68198.]— Watoh  Timing.- I  have  a  watch  that  has 
had  a  new  verge  fitted,  and  it  gains  about  2  hours  in  24. 
JOegulator  is  put  right  to  "  slow."  Could  I  alter  the  hair 
spnng  to  get  it  to  xeep  time !    And  how  done  1— Clock 

J68199.]— Glay.— I  have  a  bed  of  clay,  which  I  think  is 
de  of  iron  and  clay.    It  is  dark  red,  soft  to  the  touch, 
Suickly  runs  to  a  kind  of  black  cinder  when  in  the  kiln. 
r  any  of  the  readera  of  the  "  E.  M. "  can  say  of  what  use 
it  is,  1  shall  be  obliged.— Baicxs. 

[eBiaO.l— Aloohol  and  Fermentation.— Can  any 
reader  teu  me  whs^  is  the  least  percentage  of  proof  spirit 
tbaJb  will  abflolutely  prevent  fermentation  taking  place  in, 
say,  grape  juice,  even  if  yeast  were  added  under  circum- 
stances mort  favourable  to  fermentation,  as  regards 
tempexatmne,  Arc ;  or,  to  put  it  another  way,  what  percent- 
age of  proof  spirit  would  oe  developed  in,  say,  gnpe  juice, 
supposing  sugar  to  be  in  plenty,  under  similar  circum- 
stances! I  ask  because  I  have  seen  several  conflicting 
statements,  and  have  not  the  means  of  accurately  testing 
for  myself.    Perhaps  Mr.  F.  Davis  would  oblige.— Tbbk. 

[68181.1— Voltage  of  Iieclanohe  and  Fuller's 
Cells.— will  any  of  your  readera  be  rood  enough  to 
infonn  me  what  is  the  computed  voltage  ox  the  Leclimchtf 
cell  and  Fuller's  bichromate  cell,  relaong  to  the  standard 
Danielt— 74  M. 

[68189.]— Factory  Spindles.— Can  any  subscriber 
teu  me  how  to  soften  steel  f actorv  spindles,  so  as  to  turn 
them  ?  I  have  tried  the  usual  method  for  annealing  steel, 
via :— inclosing  in  an  iron  box  with  sand,  heating  to  red- 
neasfor  half-an-hour,  and  oo<^ing  slowly.  Ca^  soften 
ordinary  steel  by  this  process,  but  it  seems  to  have  no 
effect  upon  spindles.  OAve  been  told  that  there  is  a 
special  method  of  doing  it ;  and  should  be  very  glad  to 
Imow  what  it  is.— Yokel. 

[68133.]— Qrey  Parrot.— A  fortnight  aj?o  I  bought 
one  of  these,  freshly  imported,  from  a  large  dealer  in  tiie 
east  of  London.  The  bixd  seems  (^uite  wdl  so  far.  I  am 
given  to  understand  that  these  birds  when  imported  in 
quantities  almost  invariably  die  witiiin  8  weeks  at  latest. 
Can  any  one  kindly  recommend  best  food  and  treateient 
to  insure  health  ?  What  is  the  average  length  of  time  in 
nHiich  these  birds  learn  to  say  a  word  or  two  at  the  very 
commencement  of  their  training  ?— Ikdiax. 

[681S4J.— Gramme  Dsrnamo.- Field-ma^nets  3^in. 
long,  l|in.  diam.,  wound  wiUi  lOlb.  No.  22  dTcc.  wire. 
Armature  ring  Sin.  by  2in.  in  10  seotiona,  wound  with  Sib. 
No.  18  d.cc.  wire.  How  many  volts  and  ampdres  should 
it  give ;  also  what  speed  f  How  many  16c.p.  lamps  should 
it  ught  and  what  voltage  should  the  lamps  be  ?  Apart 
from  the  question  above,  is  there  any  advantage  in  using 
high  volt  lamps  over  low  voltage  ? — Amateub. 


AVSWERS  TO  COBBSSPOHSEirrS. 


Dr.  DaUin^er  on  Bvolution. — On  Monday 
evening,  the  llth  inst.,  at  the  Birmingham  and 
Midland  Institute,  the  Kev.  W.  H.  X)aUinger, 
LL.D.,  F.R.S.,  delivered  a  lecture  to  a  large 
audience,  on  *'  Becent  Researches  in  the  Vast  and 
the  Minute  Indicating  Evolution.*'  The  lecturer 
said  that  since  the  human  mind  had  given  itself 
fearlessly  and  without  bias  to  the  study  of  phe- 
nomena, evolution  was  no  longer  a  bugbear,  and 
might  be  looked  upon,  even  dv  the  most  timid 
theologian,  as  the  actual  method  of  creation.  Br. 
DaUinger  dealt  with  the  aid  that  hod  b^n  rendered 
to  tibe  study  of  the  heavens  by  the  telescope  and 
microscope,  and  pointed  out  that  even  these  instru- 
ments, Taluable  aa  they  were  in  the  researches,  could 
not  realise  ^e  same  results  that  followed  the  use  of 
the  art  of  photography.  By  exposing  sensitised 
plates  for  a  period  of  time,  ranging  from  a  number 
of  hours,  stars  and  nebulso  that  were  invisible  to 
human  sight  were  revealed.  A  most  remarkable 
case  in  point  was  furnished  by  the  photographic 
operations  of  Mr.  Isaac  Roberts,  in  connection  with 
the  constellation  of  Cygnus,  which  comprised  170 
millions  of  solar  systems  as  important  as  our  own. 
Another  photograph,  token  only  three  months  ago, 
represented  the  nebulEB  in  the  constellation  of 
Andromeda,  which  brought  them  face  to  face  with 
worlds  in  process  of  foi-mation — a  system  of  visible 
evolution.  Doubtless  within  the  next  hundred 
years  changes  would  take  place  in  that  solar  system 
so  great  as  to  furnish  absolute  proof  of  the  changing 
process.  From  astronomy  toe  lecturer  went  to 
minute  organisms,  and  detailed  experiments  which 
he  had  made,  showing  that  organisms  living  normally 
in  60"  of  heat  became  so  changed  in  constitution 
and  formation  as  to  thrive  and  multiply  in  a  tem- 
perature of  \6o^.  The  doctrine  of  Darwinism,  he 
pointed  out,  did  not  suggest  changes  where  tnere 
was  no  alteration  of  environment,  out  transforma- 
tion to  meet  altered  circumstances. 


•  »• 


*«*  AU  eommunieaUoHg  should  be  addrt»$$d  to  the  EoiTOB 
o/tA«  EsrouBH  MaCHAXic,  889,  Strand,  W.C, 


HINTS  TO  COBBESPONDENT8. 

1.  Write  on  one  side  of  the  -pKpet  only,  and  put  drawings 
_i,i — ^_x^ X- _, * *  Pat  titles 

numbers 
the  replies 

refer.  8.  No  charge  is  made  for  insexting  letters,  queries, 
or  replies.  4.  Letters  or  queries  asking  for  addresses  of 
manufacturers  or  ooResnondentSj  or  where  tools  or  other 
artides  can  be  purehased,  or  refdies  giving  such  informa- 
tion, cannot  be  inserted  except  as  odveriiaeinents.  5.  No 
^[uestioin  asking  for  eduoatifmal  or  sdentiflc  information 
is  answered  tturough  the  post.  6.  Letters  sent  to  corre- 
spondents, under  cover  to  the  Editor,  are  not  forwarded, 
and  the  names  of  correspondents  are  not  given  to  in- 
quirers. 

*,*  Attention  is  especially  drawn  to  Hint  No.  4.    The 

r)e  devoted  to  letters,  queries,  and  replies  is  meant  for 
general  good,  and  it  is  not  fair  to  occupy  it  with  ques- 
taons  such  as  are  indicated  above,  which  are  only  of  indi- 
vidual interest,  and  which^  if  not  advertisements  in  them- 
selves, lead  to  repUes  which  are.  The  '*  Sixpenny  Sale 
Ck>lumn  "  offers  a  cheap  means  of  obtaining  such  informa- 
tion, and  we  trust  our  readers  will  avail  themselves  of  it. 

Tba  following  are  the  initials,  &c.,  of  letters  to  hand  up 
to  Wednesday  evening,  ICarch  13,  and  unacknowledged 
elsewhere: — 

EdwabdHikks.— J.  McG.— H.  Hanoox.— J.  and  H.  Ghiaoe. 
—A,  Harson.— H.  Gilbert.— Harrold.— Paraffin.— Tyke. 
— Proedyte. — New  Subscriber.— T.  Robinson.— libra. — 
Fhotns.— Pozzlod.— H.  Ward.— Sm.— W.  P.  Hayrack. 
—Thirteen  Years*  Subscriber.- An  Amateur.— W.W.  B. 
—  A  Fdlow  of  the  Royal  Astronomical  Society.  — 
Alfred  Treeby.— Gilbert  B.  Lackhoff.— J.  H.  King.— 
J.  C.  Unsoott. 

Waltov,  Baltimore,  U.S.A.  (The  "  puzzle  "  is  a  rather 
old  one — much  older  than  the  Sepoy  rebellion— and  it 
has  lately  been  revived  by  a  weUr-kbown  firm  of  soap 
makers.  In  vours  the  two  pieces  of  wood  hdpto 
deceive, and  the  key  "completes"  the deo^ption :  out 
the  answer  is  the  same.  The  wood  is  softened  by  boil- 
ins  or  steaming,  and  is  then  pinched  in  a  vice  until  it 
will  pass  through  the  hole.  The  grain  of  the  long  pieces 
runs  with  their  lengOi,  because  it  would  not  be  so  easy 
to  do  the  puzzle  otherwise,  and,  as  you  note,  it  offers 
proof  that  they  must  have  been  passed  through  the 
hole.)— G.  H.  P  (There  is  a  mudi  better  way  of  silver- 
ing a  concave  i>ieoe  of  glass  than  by  the  use  of  mercury, 
and  full  directions  for  depositing  a  film  of  pure  silver 
have  been  given  many  umes.  See.  for  instance,  the 
index  issued  with  this  number,  and  p.  471,  No.  1164, 
together  with  the  indices  of  many  hack  volumes.)— R. 
(We  do  not  keepqueries,  and  have  only  a  dim  recollec- 
tion of  yours.  The  planisphere  has  been  described  in 
back  numbCTB,  and  as  to  what  you  want  about 
Mercator's  projection,  that  was  not  specified.  The 
queries  are  of  httle  or  no  interest  to  other  readers.) — 
Essayist.  (We  have  given  the  compoaition  for  making 
copying  pads  hundreds  of  times,  and  if  you  had  studied 
the  **  rudiments  "  you  would  not  have  tried  '*  size  and 
glue  "  mixed  or  separate.  Take  one  part  of  good  glue 
and  soak  until  soft ;  pour  off  the  water  and  melt.  Then 
mix  well  into  it  four  parts  of  glycerine  and  sufficient 
whiting  or  barytes  to  moke  the  whole  cream  colour. 
Pour  out  into  a  shallow  tray  and  skim  bubbles  from  the 
surface  with  the  edge  of  a  bit  of  card  or  stiff  papw.)— 
Edwin  Gatks.  (The  numbers  are  out  of  print,  and  as  to 
the  best  "  practical  book,"  it  depoids  on  what  vou  want 
to  do— slop  work  or  artistic  bookbinding.  ZaennsdorTs 
"Art  of  Bookbinding,"  Bell  and  Sons,  is  a  good  work. 
Nicholson's  "Manual  of  the  Art  ot  Bookbinding," 
E.  and  F.  N.  Spon,  125,  Strand,  W.C,  may  suitO— 
W.  F.,  Bunr.  (You  can  advertise  yourself  as  an 
"electrician"  or  a  "consulting  electrician,"  and  so 
ut  C.E.  after  your  name,  without "  fear  of  any  society." 
2)  We  do  not  know,  but  it  may  be  Greek  in  mcorrectly 
copied  Roman  or  Italian  characters.)— J.  A.  H amber. 
(See  index  published  with  this  number.)— A.  L.  (See 
previous  answer,  and  refer  to  the  indices  of  back 
volumes.^ — F.  Jekx.  (Surely  you  con  "bum"  it  by 
putting  the  borax  on  a  hot  plate  or  in  a  crucible.  How 
wouldyou  think  of  doing  it  f  Not  necessary  for  brazing. ) 
— E.  H.  T.,  Dover.  (Mr.  Wimshurst  has  himself  given 
in  this  paper  full  instructions  for  making  various 
sizes  of  his  machines,  and  they  are  also  pubbshed  in  a 
little  book  by  Pewtxvss  and  Co.,  Little  Oucen-street, 
Holbom,  W.C.  See  the  indices  of  recent  back  volumes, 
and  especially  No.  1127,  p.  192,  No.  1025,  p.  212,  No. 
1073,  p.  142,  and  No.  1076,  p.  201.)— MoxTAdUE 
Hankev.  (The  Nos.  eontaining  such  information 
generally  run  out  of  print ;  but  if  you  could  see  the  back 
volumes  you  would  find  explicit  directions  for  making 
all  kinds  of  organ  pipoH. )  — Gortscr  a KurK.  (Try  David 
Nutt,  Strand,  W.C.,  for  Reiff's  Grammar,  orTrdbner 
and  Co..  Ludgate-hill,  for  Riola's  "How  to  Learn 
Koissian.")- Hbmbeb  Cakbaa  Club.  (Tastes  differ; 
but  the  Musette  is  scarcely  a  drawing-room  instru- 
ment, except  in  houses  where  the  bagpii>es  would 
be  appreciated.  2.  Yo«.  3.  Recently  aiwwered.)— 
A  Nbw  Bbadbb.  (No.  762  is  out  of  print.  Back  num- 
bers, when  in  stock,  are  sent  post-fi^  from  this  office 
for  five  halfpenny  stamps.)— W.  P.  Jones.  (There  are 
several  works  on  telegraph  instruments— for  instance, 
Bond's  "  Handbook  of  the  TelOTraph,"  Crosby  Lock- 
wood  and  Son ;  Culley*s  "  Handbook  of  Practical  Tele- 
graphy," Longmans.  The  first-named  will  probably 
suit  jrou,  but  the  last-named  is  the  textbook  for 
telegxuph  engineers  and  operators.)— J.  G.  Rcst. 
(See  any  of  the  textbooks  if  you  cannot  refer  to 
bock  volumes.  The  pump  on  the  engine  compresses  air 
into  a  reservoir  which  is  conveyed  to  cylinders  beneath 
the  coaches.  Tho^  cvlinders  contain  a  piston  which, 
acting  on  levers,  applies  the  brake-bloclu.  An  illus- 
tration of  the  new  quick-acting  brake  cylinders  was 
given  in  No.  1204.)— T.  N.  Cox.  (The  Whitworth 
method  of  making  true  planes  is  given  in  nearly  all  the 
manuals  and  textbooks  of  tools  and  machinery  ;  and  a 


?^ 


description  can  also  be  had  from  the  works, ~or  "any 
bookseller.")— Lux.  (If  gas  is  available,  use  the  Wen- 
ham  lampO— C.  W.  E.  (See  the  index  issued  herewith 
under    "Cameras,  home-manufacture  of.")— Mars. 


(See  the  index  of  the  last  volume  issued  with  the  pre- 
sent number,  and  the  previously-^mblished  indioea.)- 
Mexican.  (Bjr  diawing  a  magnet  over  it  from  ead  to 
end.    See  the  mdioes  or  any  textbook.) 


ThouMuida  of  People   have  tried  the  effect  ol 

wvariiur  HARNESS'  ELBCTaUPATHIC  BATTERY  BELT  Jw  ih, 
pi«T«nuon  or  cnre  of  diaeue,  uid  in  tTrry  cam  thr  mutt  bu  \jnTi 
moat  ntUfitctorr.  AU  in  aearch  of  health  ihoold  w»u  thu,  tb»  on^j 
hi(Ma-/U*  raliAble  galranic  belt  ncoauaeaded  bj  thoiuaiuls  'wv  trtt- 
moaiala)  for  the  immediate  relief  and  apeedy  rvre  of  all  rheanutu-  4»/| 
nerrona  aflSectiona,  impaired  ritalitjr,  Urrr  and  Udnef  diiraae*.  \kiM^ 
ailmenta,  Ac.  Pamphlet  and  adriee  free  on  application  to  Mr.  C.  B 
HARNESS,  ConwiltiBf  Medical  Electrician,  the  Medinl  Bttfri 
Compaax  (Limited),  S^  Oxford>aticet,  London,  W.  {comer  of  Bad 
bone>  place.    Note  onljr  addrvaa. 


CHESS. 

All  communications  for   this   depaitmeit  must  V 
addressed  **  Chjkss  EoiToa,    Exolxsb  Mschaxic, 
Strand." 


PROBLEMMCXLI.— By  Victor  Goeous. 

Black. 


Y/Aj/  ■■ 


:'■/. 


. ;  t.i 


'//. 


WhiU,  [8  +  8 

White  to  play  and  mate  in  four  moves. 


WhUe. 

1.  B-B  6. 

2.  QrQ,  4  (ch). 


2.  Kt-QKt4(ch). 
2.  O-K  4  (ch). 
2.  BrB  8  (ch). 


Solution  to  1,138. 

Blaek, 

1.  Kttiik€sB  >». 

2.  R  takex  U  mate, 
(fl)  1.  Kt-Q  B  3  [h). 


(6)  1.  B  takes  R  '/). 
(c)  1.  B  takea  Q  y). 
{d)  1.  R-R5. 


2.  a-Q  4  (ch). 

There  should  be  a  B-P  at  Q  R  6  to  prevent 
1.  Kt  Q  Kt  2,  frc. 

NOTICES  TO  CORRESPONDENTS. 
CoRRBCT  solutions  to  1,138  by  E.  Sandew,  F.  C.  rook, 
Fonnosa,  J.  W.  Read,  and  G.  A.  Macbeth;  to  1,137  by 
G.  A.  Macbeth. 

F.    FERXAKDO.-If   in   1,138,    1.     ^  ^L  R'rh) 

J.  KiBTRUCK.  —  How  do  you   proceed  in    1,138,  ^ 

1.    P  takes  P  (ch),  2.  ^Ell^^ 

Names  entered  for  Tourney  :—Hcasing  (A),  J.  A  ^J^ 
(A),  G.  Keeble  (A),  Othello  (C).  G.  A.  Macbeth  [C],\x. 
Fernando  (C),  J.  Harrop  (A).  We  hji\t?  notr  11111^0 
entered  in  A  and  thirteen  in  C.  We  are  idUing  to  niix 
the  rule  that  oompotitors  may  only  eater  m  cue  s^^tioB, 
so  far  as  to  allow  any  competitor  m  C  to  enter  A,  oa  pjy- 
ment  of  additional  entrance  fee. 

F.  C.  Cook.— Your  solution  is  sound ;  but  it  i*  not  tb^ 
author's.  We  suspect  a  B.  P  at  Q  B  6  has  beca  accid«ifc- 
ally  omitted.    This  mokes  it  all  right 

H.  Plaxck.— Thanks  for  the  problem,  which  »^-i'l 
appear  in  duo  course  if  correct. 

J.  J.  Jo!JE8.— We  are  obliged  to  you  for  the  copy  of  ti; 
game,  as  also  for  the  magajme,  which  has  plenty  of  pojfi 
chess  to  recommend  it,  apart  from  its  other  f eatorei 
have  pleasure  in  complying  with  your  request. 

The  following  are  the  rules  as  to  marking  in  the  Solflti-n 
Tourney  which  wiU  commence  next  week :—  . 

1.  Five  points  allowed  for  each  correct  key  mow,  w 
three  movers,  provided  aU  the  variations  are  ^vcn  m 
Black's  first  move.     (None  need  be  given  in  the  ^■^'' 

2.  Two  points  allowed  for  each  correct  key  move  in  n™- 
mov^v.  ,      ,  •.^_  .«:^ 

3.  Two  points  aUowed  for  each  additional  aolabwia^ 
covered  to  a  three-mover ;  one  point  to  that  in  « 

™4.^S  three-movers,  one  point  aUowed  for  each  dnjJj"n" 
tinuation  on  White's  second  move,  should  such  jxvuj  ^ 
author's  solution.  ,      ,.^ 

6.  In  the  event  of  a  problem  having  .n»orf  ilab  j 
solution,  the  key  moves  only  of  additioual  solutiomB^ 

be  sent  in.  ^        ^iMi.lr'  it 

6.  A  competitor  proving  a  problem  to  be  un«iw«« 

impossible  will  receive  tw  >  j  rnnts.  .  .ijan,- 

7.  One  point  to  be  f orf«iu-a  f or  each  »'"»'"*fj,,7V' 
also  for  tne  omission  of  any  variation  m  in»wi 
move.  /  rffiiiM 

8.  Solutions  must  be  received  not  later  than  a  i'^^ 
after  publication  of  the  respective  probleifls.  ^,j, 

9.  Solutions  once  xweived  cannot  Iw^"*^' „  \ru.ttc: 
or  canccUed  ;  but  in  tlie  event  of  a  second  key  fo^  ;^ 
discovered  and  sent  in  within  the  Ume  Umit,  pou» 

be  idlowcd.  .  .        kn.v-^  tnA 

10.  A  problem  in  each  section  tnU  be  puWisWo 
alternate  week. 
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PUCTICAL  ELECTSICAL  TESHNG- 

in. 

By  E.  J.  W.iDE  and  F.  C.  AlLsop. 

FIGS.  S  and  6  show  aide  and  front  elera- 
HaoB  one-qufirter  real  able,  of  a  simple 
lonn  of  scale  axA  lamp  for  uao  with  roftect- 
iig  galTutometera,  or  other  appaitttoa 
employing  the  Mme  principle. 

The  base  a  is  a  rectangular  piece  ol  jio. 
^u9. 12in.  loq^  hj  Sin.  wide,  From  this 
lige  the  two  uprights  b  b.  Bin.  apart.    They 


but  if  this  cannot  be  obtained,  a  rectangalar 
oil  reservoir,  Bin.  long  by  flin,  wide,  by  IJin. 
high,  Bhould  be  made  from  sheet  tin,  and  the 
wick  and  chimnsy  holder  fitted  to  the  top 
about  IJin.  from  one  end.  This  is  best  done 
by  Boldoring  on  a  braaa  collar,  into  which 
the  holder  either  slides  or  eciews. 

Outside  the  gloss  chimney  p  is  a  metal 
oylindoT  o.  This  may  be  made  from  sheet 
copper,  zinc,  or  tin ;  but  copper  is  to  be  pre- 
terrod,  as  it  keeps  its  shape  better.  It 
should  be  Im'ge  enoueh  in  diajnet«r  to  just 
clear  the  sidas  of  the  Siimney,  and  about  Sin. 
in  height.  No  solder  must  be  used  in  its 
constmotion,  as  the  heat  from  the  lamp 
would  soon  melt  this ;  hat  when  bent  into 
shape  the  two  edges  should  overlap  by  about 
tin.,  and  some  small  rivets  be  put  through. 
Paper  fasteners  do  very  well  for  this  purpose. 


hole  or  slot  r  is  Btretched  a  fine  wire,  about 
No.  32  B.W.a.  It  is  fastened  by  threading 
it  through  two  small  holes  just  above  and 
below  the  slot. 

The  scale  is  of  paper,  and  fixed  in  position 
with  a  little  thin  glue.  It  is  usuallv  divided 
into  millimetres,  and  numbered  from  the 
centre  to  each  end  as  shown,  i^cales  may  be 
bought  apeciaUy  numbered  for  this  purpose. 
or  an  ordinary  half-metre  scale  may  be  pro- 
cured and  tho  numbering  rearranged.  All 
the  woodwork  of  the  above  apparatus  should 
be  sized  and  varnished  to  diminish  its  ten- 
dency to  warp,  and  for  the  same  reason  a 
fairly  hard  and  well-seasoned  wood  should 
be  employed.  Mahogany  or  teak  is  the  ut>-ual 
iractioe  ;    but  this  is  purely  a  matter  of 


^te. 


The  scale  should  also  be  sized  with  a  little 


Fxn.5. 


Fiq.h. 


Pic 


»re  Jin.  high  by  Sin.  wide,  and  Jin.  thidc.  A 
^^  lin.  wide  is  cut  out  of  the  centre  of  each 
^  within  lin.  of  the  baae  a;  the  tongue 
!«"»*rffit  into  the  gaps  thus  left.  Four 
'"*fitripe,  r  c,  screwodto  each  uptight,  two 
"■•  ^Ihor  side,  hold  the  tongues  m  their 
pUcw.  and  a  set-screw  in  the  upper  strips 
■^Uia  them  to  be  clamped  at  any  doairod 

Ibfl  board  g  is  ISin.  long  by  3in.  wide,  and 
"w  to  It  at  right  angles  is  the  scale-board  i, 
W  inng  by  2iin.  wiie.  Another  board,  n, 
'ittesame  length  a»d  about  3in.  wide,  is 
ivT-  '"  ^'^  uppor'odge  of  I  by  hinges,  so 
w^t  can  be  bent  (frer  at  about  an  angle 

|lfllanip  \  bums  ^)araflln  oil,  and  has  a 
f-t  wick.    Any  otdgUiy  paiaffin  lamp  may 

^pbyod.  pronfed  the  centre  of  its  flame 
'"^a.,tBtand  mrfo  than  about  Jin.  high: 

TOL.XLlx.-i.  i;BM. 


The  object  of  the  cylinder  is  to  shut  in  all 
the  light  from  tho  lamp  exoept  that  which 
passes  out  through  the  hole  r.  This  is  cut 
out  at  such  a  height  as  to  just  come  oppo- 
site the  brightest  port  of  the  flame,  and  may 
be  either  a  jin.  circle  or  a  rectangular  slot 
^in.  long  by  ^in.  wide.  A  slit  is  ^so  cut  in 
the  cylinder  to  enable  it  to  pass  over  the 
handle  that  regulates  the  height  of 
the  wick,  and  a  number  of  ho^a  are 
bored  all  round  near  the  bottom  to 
allow  the  air  to  pass  up  to  the  lump. 
(These  latt«r  are  not  shown  m  the  drawing.) 
It  may  be  found  that  the  draught  up  Um 
cylinder  between  it  and  the  chimney  inter- 
feres with  tho  draught  up  the  chimney  itself, 
and  causes  the  lamp  to  smoke ;  in  which  case 
it  will  be  best  to  have  a  top  to  iha  cylinder 
with  a  hole  in  it  just  large  enough  for  the 
lamp-gloss   to   pass  through.    Across   the 


isinglass  dissolved  in  water,  and  then  var- 
nished with  the  best  pale  vamiah. 

Fig.  7  gives  a  perspective  view  of  tho 
galvanometer,  lamp,  and  scale  in  posi- 
ticn  ready  for  use.  The  lamp  is  shown 
without  the  inclosing  cylinder.  If  a  plain 
mirror  is  used  in  the  galvanometer  and 
no  lens  interposed  between  it  and  the 
slot,  the  diverging  rays  from  the  lamp 
will  be  reSected  on  to  the  scale  as  a  dull  and 
confused  blur  of  light,  quite  useless  foe  any 
purpose.  There  are  at  least  five  or  sis 
different  methods  by  which  a  distinct  image 
of  the  slot  and  wire  may  be  produced  on  ^o 
scale,  and  we  wiH  deal  with  these  in  detail. 

1.  X  double  convex  lens  of  short  focus  is 
interposed  in  front  of  tho  slot.  This  collects 
the  diverging  rays  of  light  on  their  way  to 
the  mirror,  and  after  reflection  refociises 
them  on  the  scale.    The  lens  ahoold  be  from 
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4 in.  to  6m.  focus,  and  placed  about  the  same 
distance  from  the  slot.  The  image  obtained 
by  this  method  is  necessarily  several  times 
larger  than  the  object,  with  the  result  that 
the  whole  of  it  cannot  bo  reproduced  on 
the  scale,  the  brightnesa  is  considerably 
diminished,  and  the  wire  more  or  less  thick- 
ened and  blurred. 

2.  A  concave  min*or  is  used  instead  of  a 
plain  one.  The  '^principal  focus"  of  the 
min-or  should  be  one-half  the  distance  be- 
tween the  galvanometer  and  scale.  The 
image  produced  will  be  the  same  size  as  the 
object,  and  of  equal  brilliancy.  Most  of  the 
best  makers  fit  their  instruments  with  con- 
cave mirrors ;  but  these  are  expensive  to  buy 
separately,  and  the  same  results  can  be 
obtained  by  the  next  method  at  much  less 
expense. 

3.  A  double  convex  lens  of  long  focus  is 
placed  close  in  front  of  the  mirror.  The 
closer  this  is  to  the  min'or  the  better,  and  it 
may  very  well  be  permanently  fixed  to  the 
front  boobin  of  the  galvanometer,  so  as  to 
close  up  the  aperture ;  or,  if  the  mirror  is 
contained  in  a  eenarate  tube,  as  described  in 
our  last  article,  tne  lens  can  be  ground  down 
and  put  in  place  of  the  front  glass.  The  rays 
of  light  pass  through  the  lens  twice — once  on 
their  way  to  the  mirror,  and  ae;ain  after 
reflection.  The  focal  distance  of  the  lens 
shotdd  be  twice  the  distance  between  the 
galvanometer  and  scale.  This  method  gives 
exactly  similar  results,  both  as  regards 
brighlaiess  and  size  of  image  as  the  preceding 
one. 

4.  This  is  a  combination  of  the  short-focus 
lens  used  in  No.  1  with  the  concave  mirror  or 
long-focus  lens  used  in  Nos.  2  and  3.  The 
distance  of  the  former  lens  from  the  slot  will 
be  about  2in.  to  Sin.  with  a  4in.  to  6in.  lens. 
The  image  will  be  about  as  bright  as  the 
ol^ect,  out  from  one-and-a-half  times  to 
twice  the  size,  and,  therefore,  easier  for  read- 
ing. 

5.  In  this  method,  which  is  due  to  Mr. 
Mudford,  the  same  combination  ia  employed 
as  in  No.  4,  but  the  short-focus  lens  is 
placed  at  about  its  focal  distance  in  front  of 
the  slot — that  is,  4in.  to  6in.  The  image 
•obtained  is  not  that  of  the  dot,  but  of  the 
lens,  and  the  wire  must,  therefore,  be 
removed  from  the  former  and  stretched 
across  the  face  of  the  lens  nearest  to  the 
g|alvanometer.  The  image  will  be  the  same 
size  as  the  lens,  and  about  as  bright  as  in 
No.  1.  Of  the  above  Nos.  4  and  5  are 
undoubtedly  the  best,  and  there  is  not  much 
to  choose  Deirween  these  two,  but  on  the 
whole  we  prefer  No.  5  for  general  purposes, 
and  No.  4  for  the  finest  work. 

The  **  principal  focus,"  or  **  focal  distance," 
of  a  convex  lens  is  that  distance  from  ike  lens 
at  which  parallel  luys  of  light  will  be  brought 
to  a  point  or  ' '  focus."  These  distances  mea- 
sured in  inches  give  the  numbers  by  which 
opticians  distinguish  various  lenses;  for 
example,  a  lens  with  a  focal  distance  of  48in. 
woi|la  be  called  a  '*  48in.  lens,"  and  so  on. 
These  remarks  apply  similarly  to  concave 
miiTors. 

The  "focal  distance"  of  a  convex  lens 
may  be  easily  found  as  follows : — ^Hold  the 
lens  in  front  of  a  candle  or  other  source  of 
light,  and  on  the  side  furthest  from  the  light 
hold  a  sheet  of  white  paper.  Now  shift  the 
lens  and  paper  until  an  miage  of  the  light  is 
obtaiiicd  on  the  paper  of  the  same  size  as  the 
light  itself.  The  oistance  between  the  paper 
and  the  light  divided  by  four  will  give  the 
focal  distance.  4in.  to  6in.  lenses  are  used 
for  magnifying  glasses,  and  48in.  to  60in. 
lenses  for  weax  long-sight  spectacles.  Both 
kinds  may  be  obtained  from  any  spectacle- 
maker  for  a  few  pence.  The  former  will  need 
to  be  mounted  on  a  stand  so  that  they  can  be 
shifted  about  when  focussing.  They  may 
either  be  fitted  up  the  same  as  the  condenser 
lenses  used  witn  microscopes,  or  a  simple 
wooden  &ame  may  be  made  to  answer  uae 
same  puipose. 


The  galvanometer,  lamp,  and  scale  are  set 
up  ready  for  working,  as  follows  : — ^Baise  or 
lower  the  suspension-pin  to  bring  the  mirror 
centrally  witnin  the  coils,  adjust  the  level- 
ling screws  until  it  swings  quite  freely, 
and  then  bring  it  round  parallel  to  the  faces 
of  the  bobbins  by  tummg  the  contix)lling 
magnet.  The  lamp  having  been  lighted  and 
the  metal  cylinder  placed  in  position,  see 
that  the  edge  of  the  wick  is  towards  the  slot, 
and  also  tliuat  the  flame  is  at  the  right  height 
to  bring  its  brightest  portion  in  a  line  with 
the  slot.  Place  the  scale  and  lamp  directly 
facing  the  galvanometer,  and  advance  or 
retreat  them  until  a  distinct  image  of  the 
slot  and  wire  is  obtained  on  the  scale,  raising 
or  lowering  the  latter  as  may  be  required  to 
bring  it  to  the  right  heig[ht.  If  a  second  lens 
is  used,  introduce  this  in  front  of  the  slot, 
and  move  it  backwards  and  forwards  until 
an  image  either  of  the  slot  or  of  the  lens  (ac- 
cording as  methods  No.  4  or  5  are  used.  Of 
course,  if  No.  1  is  employed,  no  focus  can  be 
obtained  until  the  lens  is  interposed)  is  again 
obtained.  Now  bring  the  ima^  of  the  wire 
to  the  zero  on  the  scale  by  shghtly  turning 
the  controlling  magnet,  and  the  instrument 
is  ready  for  use. 

It  is  of  the  ^*eatest  importance  that  the 
galvanometer  ^ould  stand  in  a  place  as  free 
as  possible  from  vibration,  for  the  least 
movement  sends  the  spot  of  light  swinging 
all  over  the  scale.  A  brick  pular  built  up 
from  the  ground  without  coming  in  conl^ct 
with  any  portion  of  the  surrounding  buildinjg 
gives  the  best  results;  but,  of  course,  this 
can  seldom  be  done  except  in  places  specially 
built  for  testing  purposes,  it  is  often  pre- 
ferable to  place  the  instrument  on  a  bracket 
finnly  fixed  to  one  of  the  waUs  of  the  room, 
instead  of  standing  it  on  the  table  or  bench 
at  which  the  operator  works,  for  it  is  almost 
impossible  to  avoid  occasionally  shaking  the 
table  by  leaning  against  it  or  placing  tnings 
upon  it. 

Vibration  may  also  be  very  considerably 
diminished  by  standing  the  galvanometer  on 
a  wooden  platform,  suspended  at  its  four 
comers  b^  means  of  long  strips  of  india- 
rubber  which  act  as  springs.  A  simpler  way 
of  obtaining  the  same  result  is  to  place  an 
indiarubber  cork,  such  as  may  be  procured 
from  any  dealer  in  chemical  apparatus, 
under  each  of  the  levelling  screws,  and  if 
this  is  not  sufficient,  heavy  lead  weights  may 
be  cast,  and  attached  to  the  base  of  the 
instrument.  These,  by  bringing  its  centre 
of  gravity  very  low  down,  steady  it  consider- 
ably. 

Another  point  to  be  considered  in  choosing 
a  place  for  setting  up  the  galvanometer  is 
the  light.  If  there  is  too  strong  alight  upon 
the  scale,  the  reflected  image  will  hardly  be 
visible,  no  matter  how  intense  the  flame.  On 
the  other  hand,  if  the  instrument  is  put  in 
total  darkness,  although  the  spot  of  light 
will  stand  out  well  upon  the  scale,  it  is  very 
difficult  to  avoid  mistakes  with  the  other 
apparatus  one  may  be  using  at  the  same 
tune.  A  subdued  light  will  therefore  be  the 
best,  and  it  also  follows  that  the  light  from 
the  lamp  should  be  as  brilliant  as  possible. 
A  small  flame  does  equally  as  well  as  a  lar^e 
one,  for  it  is  intensity,  and  not  size,  that  is 
to  be  desired.  An  incandescent  lamp  makes 
a  very  ^ood  source  of  light,  the  filament 
itself  being  focussed  on  the  scale. 

The  distance  between  the  galvanometer 
and  scale  is  determined  b^  the  focal  dist- 
ances of  the  lenses  or  mirrors  used,  and 
these,  again,  depend,  to  some  extent,  on  the 
nature  of  the  work  one  has  in  view.  The 
usual  distance  is  from  2ft.  to  4ft. ;  but  there 
is  no  limit,  and  in  some  of  the  large  cable 
works,  where  very  delicate  measurements 
have  to  be  made,  the  galvanometer  is  placed 
at  one  end  of  the  room,  and  the  scale  marked 
on  the  wall  at  the  other  end.  The  size  and 
length  of  the  scale  is  in  proportion  to  its 
distance  from  the  galvanometer.  An  ISin. 
scale,  such  as  we  nave  described,  would  be 


used  2ft.  or  3ft.  away,  and  a  2ft.  to  3ft.  boalo 
for  longer  distances. 

When  the  whole  apparatus  is  once  placed 
in  position  and  in  working  order,  it  should 
not  be  shifted  more  often  uian  can  be  helped, 
for  it  takes  some  considerable  time  and 
trouble  to  make  the  various  adjustments 
satisfactorily.  If,  however,  they  have  to  be 
moved,  marks  should  be  niade  to  show  the 
relative  positions  of  galvanometer,  lens, 
scale,  &c.,  so  that  they  mav  be  replaced  in 
their  original  positions  in  tne  shortest  pos- 
sible time. 

Further  details  and  directions  with  le^rd 
to  the  use  of  the  mirror  galvanometer  will  be 
given  as  occasion  for  them  arises  in  connec- 
tion with  tiie  various  tests  for  which  it  is 
employed.       » 


IMPBOVEMENTS    IH    YTTLCAHISED 

COMPOUNDS. 

THE  utility  of  vulcanised  rubber  in  the  arta  U 
well  known ;  but  useful  as  it  is,  it  might 
be  of  more  value  if  it  could  be  made  more  durable. 
An  improved  rubber  compound  has  been  recently 
patented  in  this  country  by  Mr.  A-  J.  Boult,  on 
behalf  of  Mr.  W.  Kiel,  of  Butler,  New  Jereey, 
which  is  especially  adapted  to  the  manufacture  of 
vessels,   receptacles,  or  other  articles  used   for 
chemical-  or    electrical    purpoBes,    and    al»    of 
articles   now  made  of  rubber  or  other  plastic 
materials.      The    composition    consists    of    the 
following    ingredients:     Indiarubber,    sulphur, 
and  pumice-stone,   to  which  are  usually   and 
preferably  added  oil  and  beeswax.    The  exact 
proportions   of    the    ingredients    used   in    the 
manufacture  of   the    composition    are    not  in- 
variable, for  the  reason  that  the  proportions  and 
quantities  vary  with  the  quality  of  greater  or 
less  elasticity  of  the  material  to  be  prudueed- 
It  is  preferable  to  use  crude  rubber  which  has 
been  washed  only,    as  it  is  better  adapted  to 
the  purpose  than  rubber  which  has  been  passed 
between  hot  rollers.    The  quantity  of  pumice- 
stone  to  be  used  varies  in  weight  from  one  to 
five  times  the  weight  of  the  crude  rubber.     It  is 
foimd  that  it  is  not  practical  to  use  less  than 
even  parts  of  pumice-stone  and  crude  rubber,  or 
more  than  five  times  as  much  pumice-stone  as 
rubber.    The  quantity  of  the  other  in^rredient* 
varies  according  to  the  quantity  of  puimce- stone 
and  the  quality  of  the  rubber.     Less  sulphur  is 
needed  with    inferior   rubber.    A   quantity    oi 
sulphur  is  used  equal  to  one-half  of  the  weisrht 
of  pumice-stone  when  the  minimum  quantity  of 
pumice-stone  is  used;  oil  equal  to  one-fifth,  bees- 
wax equal  to  one-twentietli  of  the  weight  of  the 
TtiinimnTn  quantity  of   pumice-stone;    thus,  for 
example,  with  lOlb.  of  ptmiice-stone  to  lOlb.  of 
crude  rubber  of  ordinary  fair  grade,  the    bast 
results  obtainable  are  by  using  61b.  of  aolphur 
with  21b.  of  oil  and  Jib.  of  beeswax.     The  quan- 
tity  of  sulphur  used  increases  with  the  quantitr 
of  pumice-stone,  and  at  the  rate  of  one-tenth  of 
the  quantity  of  sulphur  for  each  additional  part 
of  pumice-stone  ;  but  it  is  preferable,  when  using 
the  TTiaTiTniim  proywrtion  of  pumice-stone,  to  ms^ 
twice  the  proportionate  weight  of  5uli>hur  u5cJ 
with  the  minimum  quantity  of  pumice-stone .    The 
quantity  of  oil  (in  weight)  uaod  is  equal  to  one- 
fifth  of  that  01  pumice-stone;  the  quantity  of 
beeswax  in  weight  varies  from  0-006  of  the  quan- 
tity of  pmnice-stone,  when  the  minimum  qu^mtitr 
of  punuce-stone  is  used,  to  0*01  of  the  quantity 
of  pumice-stone  when  the  maximum  quantitr  i* 
used.     It  is  found  useful  to  mix  powdered  hard 
rubber  with  the  other  ingi-edients  in  quantity 
equal  or  less  to  the  quantity  of  sulphur  usi-vl ;  Uiit 
this  is  not    necessarj'.    The    sohd    ingrcdientii 
other  than  the  crude  indiarubber  are  to  be  finely 
powdered  and  mixed  together  with  the  liquid.*. 
They  are  then  with  the   mbl)er  to  be  roUt*-! 
between   heated   rollers   until  the  various    In- 
gredients are  thoroughly  incorporated  with  each 
other  in  a  manner  similar  to  that  employed  in 
the  manufacture  of  hard  robber.     The  comijound 
is  then  ready  to  be  put  in  moulds,  or  otherwiaj 
treated  to  produce  any  iesixtnl  form,  anil  then 
vulcanised,— tiie  heat  in  tlut  process  rarvin^ 
according  to  the  nature  of,  the  article  nioulJ»>i.  oi 
the  use  to  which  it  is  to  1%  put. 

This  comi)Ound  should  ^bave  in  vulc«ni«tion  .a 
pressure  of  from  501b.  to  Kjolb.  daring  a  spftce  of 
from  ton  to  fourteen  hcus,  arrtiruiiig  to  thi^ 
quantity  of  pumice-stone  used,  li  i*  pn»ft*mblo 
to  gradually  increase  the  prepare  iix*to«d  of  uang 
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the  highest  pressure  immediately.  The  com- 
pxiund  must  be  kept  in  the  vulcaniser  not  Icsa 
thin  ten  or  more  than  fourteen  hours.  The  best 
results  are  produced  with  a  lower  pressure  and 
longer  vulcanisation.  It  ^iU  be  understood  that 
other  equivalent  ingredients  may  be  substituted 
for  the  oil  and  beeswax,  or  both,  or,  under  cort*un 
t'onditions,  such  ingredients  may  bo  omitted,  the 
principal  feature  of  novelty  and  value  in  this 
composition  being  the  use  of  pumice-stone  in  a 
vulcanisable  compound.  By  mixing  pnmice- stone 
with  the  ingredients  constituting  hard  rubber,  a 
change  takes  place  in  the  resulting  material  during 
the  process  of  vulcanisation,  which  is  different  from 
the  change  occurring  during  the  vulcanisation  of 
bard  rubber  and  its  other  compounds,  and  by  it 
an  article  is  produced  which,  while  it  has  the 
fame  hardness  as  hard  rubber,  possesses  a  superior 
eksticity  and  toughness,  and  resulting  greater 
strength,  qualities  which  no  other  kno\\'n  in- 
gredient other  than  pumice-stone  imparts  to 
Tulcanised  plastic  compound.  In  the  mantifac- 
ture  of  hard  rub"ber  it  is  a  well-lmown  fact  that 
hard  rubber  cannot  be  vulcanised  at  one  time  in 
thicknesses  of  over  fin.  By  using  this  invention 
however  it  is  possible  to  N-ulcanise  this  UL-iterial 
ci  at  least  2jin.  in  thickness  at  one  operation, 
without  difficulty  and  without  failure.  The 
adTuntegcs  of  this  invention  over  ordinary  hard 
rubber  and  other  known  vulcanised  plastic  com- 
pounds, are  that :  It  is  easier  to  work  than  hard 
rubber  or  other  compounds,  and  is  less  likely  to 
ignite  during  manufacture  than  hard  rubber  and 
itj  compounds,  and  generally  the  process  of 
manofacture  is  greatly  facilitated  by  the  use  of 
pumice-stone.  It  is  not  affected  by  the  most 
intense  cold.  It  wiU  stand  a  very  high  tem- 
p-erature,  much  higher  than  hard  rubber  itself. 
It  bums  with  difficulty.  Its  ingredients  mix 
faster  and  more  uniformly  than  those  of  other 
("impounds  or  even  hard  rubber  itself.  It  is  a 
tough,  elastic,  and  hard  material  capable  of 
n«siing  blows  w^hich  would  crush,  destroy,  or 
fracture  articles  made  of  other  vulcanised  plastic 
compounds.  It  is  non -porous,  and  therefore  well 
udapted  to  be  made  into  vessels  or  receptacles  to 
be  ukhI  for  holding  fluids,  and  in  particular  it  is 
adanted  to  the  manufacture  of  receptacles  for 
holding  acids,  as  it  is  capable  of  resisting  their 
attacks  and  those  of  other  corrosive  substances. 
It  ii  a  perfect  insulating  materiid  and  in  in- 
sulating properties  is  superior  to  any  other 
nilianised  plastic  compound,  and  even  superior 
to  hard  rubber  in  practical  use,  and  it  is  more 
dunble  than  the  latter  substance.  Furthermore 
it  is  cheaper,  and  for  that  reason  articles  made  of 
it  (.nn  be  used  where  hard  rubber  and  other 
^canised  plastic  compounds  as  now  manu- 
fectured  cannot  be  applied  by  reason  of  their 
co5t.  It  can  with  success  be  made  into  nearly 
every  kind  of  article  for  which  hard  rubber  is 
now  used.  It  is  not  intended  to  limit  the  use 
of  this  compound  to  the  manufecture  of  particular 
articles  for  electrical  or  chemical  purposes. 


A  HODEL  LOCOMOTIVE -III. 

The  Axle  Boxes. 

THE  axle- journals  run  in  axle-boxes,  which 
fit  with  a  certain  amount  of  freedom  be- 
twe.>n  the  axle-box  slides,  or  "horn-blocks," 
bolted  to,  or  else  formed  in  the  solid  with,  the 
fr'unes.  The  freedom  of  motion  is  essential  in 
fmler  to  allow  the  action  of  the  springs  to 
jome  into  play,  as  the  engine  runs  with  more  or 
1^  of  jolting  over  uneven  roada.    In  spite  of 
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this  free  fitting,  the  adjustment  of  the  different 
parts  to  one  another  is  a  task  requiring  the 
greatest  care  and  skill,  no  pains  being  spared  to 
secure  the  nicest  adjustment  by  means  of  the  file 
and  scrape.  Though  free  fitting,  it  is  not  slop 
fitting.  The  stresses  of  the  moving  mass  are 
transmitted  through  the  boxes,  and  inaccuracy 
here  is  impardonable.  The  fitting  of  the  step  to 
its  guides  in  the  direction  of  the  length  of  the 
frames  is  absolute,  consistent  with  ease  of  vertical 
motion,  but  there  is  no  play  in  that  direction. 
But  in  the  other  direction,  that  of  the  fitting  of 
the  flanges,  a  definite  amount  of  end-play  is 
allowed.  In  an  ordinary  axle-box  this  wiU  be 
about  Jin.,  and  its  purpose  is  to  allow  freedom  of 
movement  of  the  engine  mass  relatively  to  the 
axles  and  wheels  sideways,  as  when  one  siae  of  the 
engine  happens  to  be  momentarily  higher  than 
the  other,  owing  to  the  sudden  shocks  incidental 
to  travelling  on  rough  roads.  But  for  this  play, 
the  flanges  of  the  steps  would  become  jammed, 
and  probably  fractured.  All  this  precise  fitting 
must  be  done  with  red-lead  and  oil.  For  our 
model  the  side  play  i^ill  not  exceed  -^^m. 

An  axle-box  consists  of  two  main  parts :  the 
step  or  upper  portion,  and  the  keep  or  lower 
portion.  A  part  sectional  elevation  of  one  of  the 
most  general  tj'pes  of  locomotive  axle-boxes  is 
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showninFig.  7.  Inlarge boxes  thebodyof  the  step 
A  is  sometimes  of  cast  iron  or  of  steel;  this  carries 
the  actual  bearing  of  gpmmetal,  and  this  again  is 
frequently  lined  to  a  greater  or  less  extent  with  a 
white  metal,  B,  poured  into  suitable  recesses.  The 
brass  is  prevented  from  becoming  shifted  on  its 
seating  by  means  of  pins  or  studs  cast  with  it,  and 
fitting  into  corresponding  recesses  in  the  iron 
body,  or  by  means  of  the  flanges,  as  in  the 
generality  of  cases.  Often,  notwithstanding  its 
weight,  perhaps  from  2  to  3cwt.,  the  entire  step 
is  made  of  gunmetal,  as  in  Fig.  7.  The  metal  is 
always  worth  its  first  cost,  the  labour  of  fitting  is 
diminished,  and  it  is  less  liable  to  filacture  than 
cast  iron.  Lubrication  is  variously  provided  for; 
usually  cotton  wicks  are  used  to  siphon  the  oil 
from  tiie  resen-oir  C,  formed  in  the  upper  portion 
of  the  step,  and  convey  it  down  through  copper 
tubes  to  the  journal.  The  oil-boxes  may  be 
fillc»d  directly  by  the  lifting  of  their  lids,  or 
reservoirs  may  be  fitted  against  the  sides  of  the 
wheel- splashers,  whence  bent  copper  tubes  will 
convey  the  supplies  down  to  the  journal,  and 


?l 


'^LAN^    SECTION 


I 

PLAW 


I 


also  to  the  horn-blocks.  The  keep  D  has  usually 
a  large  recess  in  which  the  waste  oil  from  the 
journals  collects,  so  preventing  loss.  This  some- 
times also  contains  a  lubricatmg  pad  or  sponge 
in  contact  with  the  journal,  by  which  lubrication 
is  assisted  and  prolonged  when  the  upper  reser- 
voir becomes  temporarily  emptied.  The  keep  is 
%'ariou8ly  held  in  place  by  means  of  pins  passing 
through  it  into  the  side  prolongations  of  the 
step,  or  by  means  of  short  stud -bolts,  which  unite 
it  to  the  outer  casing,  and  maintain  it  in  position 
relatively  to  the  lower  portion  of  the  journal  and 
to  the  step.  The  entire  bearing,  therefore, 
oscillates  in  the  vertical  direction  as  a  single 
piece  upon  the  springs. 

In  the  plan  that  I  illustrate  for  our  model,  the 
construrtion  is  necessarily  simplified.  The  step 
is  entirely  of  gunmetal,  saving  the  fitting  of  the 
brass,  and 'no  white  metal  is  used.  The  keep 
may  be  of  cast  iron ;  but  considering  its  small 
size  and  corresponding  weakness,  it  will  l>e 
better  to  use  gunmetal.  It  is  held  in  place  with 
a  single  pin,  passing  through  the  keep  and  the 
downward  projections  of  the  step.  There  is  also 
a  difference  in  the  fitting  of  the  boxes,  owing  to 
the  difference  in  the  diameters  of  the  wheels. 
The  driving  and  the  trailing- wheels  are  large — 
8 Jin.  diameter — and  their  bearings  high  (see 
Art.  II.  Fig.  2,  p.  4),  and  we  shall  therefore  use 
under-springs  for  those,  because  if  placed  above, 
they  would  crowd  closely  on  the  boiler.  The 
leading-wheels  are  small — 4|in.  diameter — and 
we  shall  place  their  springs  above.  This  will 
therefore  modify  the  forms  as  well  as  the  dimen- 
sions of  their  axle-boxes.  Fig.  8  shows  the 
boxes  for  the  former  wheels.  Fig.  9  those  for  the 
latter.  In  the  first,  the  link  or  attachment  for 
the  buckle  of  the  springs  is  pivoted  to  the  lower 
portion  of  the  keep ;  in  the  second  the  spring  thrust 
bar  bears  in  a  socket  in  the  upper  part  of  the  step. 

Though  in  some  engines  the  guides  for  the 
axle-boxes  are  forged  solid  with  the  frames,  horn- 
blocks  or  axle  guides  are,  as  a  rule,  made  as  dis- 
tinct castings,  and  either  bolted  or  riveted  upon 
the  plates.  These  are  either  of  cast  iron  or  cast 
steel,  the  use  of  the  latter  now  predominating. 
They  may  be  either  single  slides,  as  in  Figs.  8 
and  9,  or  an  arched  casting  reaching  over 
from  side  to  side  of  the  recess  in  the  plate, 
as  in  Fig.  7.  The  latter  form  is  considered  to 
possess  the  merit  of  g^reater  stiffness,  and  to 
stiffen  the  frames  better  than  the  former. 
Either  type  has  to  be  fitted  to  the  frames  by 
careful  pluiing,  and  the  bolts  or  rivets  have  to 
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m»ko  a  driring  Gt  into  holes  that  arn  &nt  drilled 
and  aftfirwards  broached. 

For  die  model  I  may  suggest  choice  of  three 
or  four  methods.  Small  thin  iron  castioga  are 
very  weak,  and  will.not  stand  much  rough  uaage. 
We  may  with  care  use  cast  iron  for  eithor  of  the 
forms  uiown  in  Figs.  T.  8,  and  9.  and  bolt  the 
raatiilga  to  the  frames  willi  Jin.  bolts.  Or  we 
may  praforably  cast  strips  of  gunmetal  to  Figa. 
S  and  9,  from  puttenu.  and  rivet  them  on  wiUi- 
uut  riak  of  fiaeturing  them  by  eoncundon,  aa  we 
probably  ^ould  in  the  ease  of  cast  iron.  Or, 
Ignoring  typical  forma,  we  can  get  plain  rect- 
angular atnpe  of  wrought  imn  and  rivet  tbem  on 
the  platee  beside  the  reccBscs,  in  which  case  the 
apcniDg«  in  the  frames  would  have  to  be  made 
narrower  than  the  dimensions  given  in  our 
second  article — that  is,  the  recesses  would  be 
only  cat  to  the  width  over  the  ailc-boies  them- 
selves initoad  of  to  that  over  the  shonlderB  of  the 
caHt  guide*  (Fig.  10).  I  will  tacorporata  the 
plain  didee,  Fig.  8  and  9,  east  in  iron,  and  bolted 
to  the  frames,  as  part  of  the  design, 

la  order  to  aS<^  eompensatian  for  the  weak- 
nesa  rauscd  by  the  cutting  out  of  the  frames  for 
the  axlc-bniea.  the  hom-staya.  Figs.  7  to  10,  are 
introdnced.  Of  these  also  there  ore  aevraal 
forme.  The  arrangement  in  Fig.  7  is  neat,  but 
that  in  Figs.  6  and  9  is  the  one  that  we  will 
adopt.  In  the  first,  Fig.  7.  bossea  E  are  formed 
on  the  lower  ends  of  the  horn-blocks  for  the 
reception  of  stay-bolts,  A  distance -piece  F,  of 
cast  iron,   is  bridged  across  between  the  bomes, 


n  fracture,  the  bolt  must  be  Com  aoundcr.  The 
diameter  of  these  bolts  in  actual  practice  is  about 
1  jin.  If  introduced  in  the  model,  their  size  may 
iwige  from  T\in.  to  i^in,  as .  minimum  and 
mAiimnm  dimensions.  Then,  instead  of  a  cast- 
ing, a  bit  of  stout  tube,  made  by  drilling  down  a 
hit  of  jin.   rod,  will  answer  the  puijiose  very 

In  our  drawings  wo  incorporate  the  method 
diown  in  Figs,  8  and  9.  The  lower  endi  of  the 
slides  arc  provided  with  flanges,  to  which  the 
flat  hom-iibiya  made  in  wrought  iron  or  steel  are 
attached  with  studs.  In  practice,  a.  cottar-pin  or 
a  lock- nnt  might  be  used  to  prevent  ri^  of  slack- 
ing back  ;  but  we  can  dispense  with  these.  'IliD 
fitting  of  the  shoulders  renders  the  stmcture 
tcry  rigid.  One  other  way  is  to  simply  bolt  a 
flat  bar  of  iron  across  the  lower  faces  of  the 
horn-blocks  (Fig.  10),  in  which  case  the  strength 
depends  on  the  she.iring  strength  of  the  boll«. 

If  ailes  are  not  perfectly  i«rallel  and  square, 
the  tiros  will  wear  more  on  one  side  than  on  the 
other  in  running.  The  truth  of  the  frames  is, 
therefore,  prqperly  checked  from  the  hotn-blocks, 
whoxc  Tarioos  faces  afford  a  good  baaia  for  opera- 
tioas.  Properly,  as  I  mentioned  in  Art,  II., 
these  blocks  should  bo  fitted  in  place  before  the 
frames  are  put  together.  If  Uie  recesses  pre- 
parod  for  th^  reception  in  the  frame-p^tee  are 


tmc — that  is,  parallel  and  square  and  at  correct 
centres—and  if  the  plates  themselves  have  been 
levelled,  then,  if  the  blocks  aro  planed  or  filed 
perfectly  parallel  and  of  equal  thickness,  the 
whole  will  be  so  accurate  when  bolted  up  that  no 
adjustment  or  easing  should  be  required.  But 
~  '  take  a  fitter's  narrow -tongued  steel  square, 
less  than  a  foot  long  in  the  blade ;  place  the 
stork  agninat  two  inner  opposite  faces  of,  say,  the 
driving-wheel  hom-bloclcs,  and  try  the  blade 
along  against  thefaces  of  the  leadingwheel  horn- 
blocks,  and  note  the  direction  and  amount  of 
inaccuracy,  if  any  exists.  Then  reverse  thi 
square,  and  try  the  faces  of  tho  trailing  blocks  ii 


t;' 


^ 


^ 


In  this  way 


s  easy  to  ascertain 


angles,  or  otherwise. 

The  patterns  of  the  step,  and  of  the  keep,  may 
he  made  precisely  tike  their  castings,  cutting  them 
out  of  a  piece  of  bard,  close-gratnod  mahogany, 
in  which  material  the  short  grain  which  occun 
in  places  will  yet  be  sufficiently  strong.  The 
patterns  will  be  strongest,  on  the  whole,  if  the 
grain  runs  in  the  vertical  direction  as  the  caatinga 
stand  in  place.  Keeps  are  sometimes  cored  out, 
or  they  are  made  of  several  pieces  of  stuff,  the 
grain  being  arranged  to  ran  in  different  direc- 
tions  as  best  adapted  for  strength.  In  this  case 
by  cutting  out  the  inner  portiona  with  can 
before  finishing  the  outside  fac«s,  there  will  bi 
sufficient  strength  of  grain  to  prevent  risk  of 
fiactnre  by  the  slight  pressure  of  gouge  and 
chisel  on  the  edges.  If  the  job  is  too  delicate  for 
clnmsy  fingers,  then  core  out  the  oil-boies  and 
the  hollow  space  beneath  the  keep.  But  if  the 
core-boiee  are  not  precisely  correct,  the  cartings 
will  be  thicker  or  thinner  than  they  ought  to  be. 
To  save  troabla  in  this  small  work,  I  have  not 


shown  the  hollow  form  of  keep  with^-xury 
pad.  Have  the  castingt  in  good  hard  p^r-',_ 
not  soft  yellow  hiass. 

The  faces  of  the  steps  and  keep,  »bu  i:^zi 
and  pinning  together,  will  be  tnnei  a  i 
lathe  chnck,  being  adjusted  until  the  iiuiR~',^vi 
of  tho  flanges  aro  parallel  with  the  fur-pu-..,, 
and  the  centres  of  the  holes  central  irilh  the 
lathe.  A  second  chucking  will  be  requu^il  [.« 
the  turning  of  the  oppomto  face.  Note  tht  nnuil- 
ing  of  the  edges  of  the  step  to  a  {in.  udluj. 
TUs  is  important,  as  conducing  to  the  ttrai^ 
of  the  axle.  Note  also  the  ahalloir  bdnp  (,,; 
the  contact  of  the  wheel  bosses,  and  foi  the 
shoulders  of  the  crank. 

The  fitting  of  the  stop  to  the  journal  reqnittj 
I  be  most  carefully  done.  It  is  not  properly  i 
tight  fit,  bocaose  then  the  least  eipanaon  of  iix 
journal  duo  to  heat  would  cause  the  Bt«p  to  ^p, 
or  seize,  and  to  become  abnidod.  Thcstepaml 
keepare  therefore  bored  out  averytrifieUiger than 
the  ionmal — perhaps  ^in.  in  practiLs,  asduiei. 
wards  the  scrape  is  brought  into  rtquiaitioii  lo 
give  a  somewhat  more  extended  area  uf  b.»rmj 
surface  [Fig.  7}  than  would  be  afforded  by  the 
bored  hole.  Great  care  is  exercised  in'  tim 
operation  of  scraping,  and  by  its  means  the  nil 
of  heating  of  the  journals  is  diminished. 

These  boies  aro  so  small  that  it  is  impossible 
to  carry  out  all  details  with  strict  sdhen-iut  to 
the  methods  of  the  originals.  We  cancol  uie 
cotton  wicks  for  siphoning  the  oil,  neilhu 
can  we  use  hinged  lids  over  the  steps,  nor  it 
lubricating  reservoirs  against  tho  epkiheis,  •riUi 
their  paraphemalia  of  tubing  and  taps.  He 
neatest  plan,  I  think,  in  this  case,  will  be  td  fit ' 
covers  over  the  oil-boxes,  fastening  tkem  iaru 
with  ]^in.  stud-bolts,  that  can  be  removed  ahoilil 
tho  oil-holes  become  choked  at  any  time.  Tbt 
oil  can  be  introduced  through  a  hole  drillod  m 
each  cover,  which  will  be  protected  from  iaii  it 
other  times  by  means  of  a  small  circulu  phlr 
hinged  upon  a  pivot.  The  Figs.  S,  9  shoi  tlui 
arrangement,  the  bole  and  cover  being  cf ulnl  ia 
Figs.  8,  but  placed  out  of  centre  in  figi  9, 
berause  of  the  presence  of  the  spring  lor. 

All  necessary  dimensionB  are  introdured.  uil 
minor  dimenaionB  can  be  scaled,  the  dnwinp 
being  strictly  proportioned. 

The  springs  and  their  attachments  vill  f<:ni 
the  sbuject  St  the  next  article.  J,  H. 


THE  "  LUKIB  "  LATHE 

IN  the  annexed  engraving  we  iUuabale  i 
lathe  made  to  the  design  of  the  Re\.  i. 
Lukin  by  the  Britannia  Co.,  of  Colchester.  As 
will  be  seen,  it  is  adapted  for  plain  ard  oni- 
mental  turning,  within  such  limllA  as  am  tie  dcoi 
with  Sin.  centres  and  a  4ft.  bed.  The  lul 
headstock  is  made  with  steel  travei^n^  numlnl 
running  in  hardened  steel  collars,  and  Iitltd  lill 
six  screw  guides  or  ' '  formers ' '  of  difierenl 
pitches,  one  being  that  of  tho  mandrel  note,  nni 
others  selected  at  pleasure.  These  wart  in  i 
segment  plate  adjustable  into  and  out  ai  jltsi 
with  the  former  by  eccentric  motion,  and  umbk 
short  screws  in  brass,  wood,  or  ivory,  sodiai 
fittings  for  optical  or  electric  win-k.  oi  "ooi 
boxes,  ivory  ornaments,  &c.,  to  be  cut  with  ^real 
facility  and  accuracy.  A  plain  sleeve  is  preriJui, 
to  be  used  in  place  of  the  screw  "former"  when 
plain  turning  is  to  be  done ;  or  when  scran  cul- 
ling is  only  temporarily  interrupted,  s  simpk 
device  is  provided  to  avoid  taking  oft  and  putlig 
on  screw  guide  and  sleeve.  The  conepullejK 
made  of  gunmetal  with  three  or  four  spoM*  uJ 
its  front  is  fitted  with  a  division  pUte  haiTia 
throe  or  more  circles  of  holes  of  any  Bcl«tai 
numbers,  and  a  spring  index  point,  A  driiti 
chuck  and  face-plate  are  fitted.  The  loose  bfrt 
or  poppet,  is  fitted  with  a  steel  tubular  unrndiA 
coned  at  front  end  for  centres,  and  EcrewHliI 
back  end  and  fitted  willa  left-hand squnrelhW 
traversing  screw,  bright  turned  hand  whcd.  «eJ 
secured  to  the  bed  by  a  through  bolt  and  bo-iul 
and  plate  beneath.  A  plain  hand-rest,  wilhl** 
for  wood  and  metal,  is  fitted.  Thebedisolo* 
iron  of  strong  section,  without  aoss  rii*  lo  im- 
pede the  bee  passage  of  poppet  and  re*  B><o 
end  to  end,  and  with  double  flat  Uce.  m; 
planed.  It  is  mounted  on  strong  casl-iw" 
standards.  The  treadle  is  fitted  with  h" 
tumed  rockjng-ahaft  and  tast-iron  snnjj 
bright  turned  wheel  shaft  maa  on  friction  f 
and  is  coupled  to  the  rocking  shaft  bj-  <: 
roller  geanng.  The  heavy-rinjmeddrivi 
baa  three  quick  speeds,  and  two  smaller 
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motion.     It  can  bo  fitted  with  dip  crank  sluift 
numing  on  rcntroe  and  hooka  or  chains  if  do- 
lind.     Tho  latbo  ia  also  Btted  with  a  polished 
nMiogany  tool  l)oard  at  back.     The  overhead  is 
conitnicted  with  stronff  rigid  cast  iron  vertical 
npporta,  canying  the  bright  turned  eh&fU,  uid 
hu  B,  Inmed  and  poliHhed  mahogitny  dram  to 
'■lids  along  the  grooved  ahaft.  and  driving  wheels 
with  t«nHi(in  rod  and  pulleys  for  adjanting  ''^~ 
driving  gut.       The    ornamental   alido-rest   ii 
good  Caurtniction,  and  a  plain  ordinary  compound 
•lide-rGst  for  heavier  metal  turning  can  also  he 
BtCed.     Other  chucks  and  fitting  can  ha  adapted 
m  added  at  pleasure.     Dimensions  : — Height  of 
(fntrea  fin.,  length  of  hed  (which  may  bo  vari"*^ 
tit.,  acroaefaceof  bod4ein.,  depth  of  bod  tji 
diameter  of  nose  of  manorel  lin.,  pit<Ji  of  ea 
8  par  inch,  diameter  of  driving  wheel  £7in.    1 
bed  can  bo  had  with  n  gap  if  desired. 


PB0P08ED  nrrSBirATIOHAL  8TA5D- 
ASSB  TO  COHTBOL  THE  ASALTSIS 
OF  ISOH  ASH  STEEL. 

By  Prof.  Joan  W.  Lujolet,   Univeiiitr  of 
Michigaa,  U.S.A. 

ris  well  known  that  tke  reculta  of  chomical 
analyu  will  diSer  iligbtly  with  the  mathoda 
employed  and  with  the  periional  peculiarities  of  the 
opoatoT.  This  latter  has  been  called  the  "per- 
Knml  equation '  *  of  the  analyit.  These  cauaaa  of 
nuialion  are  of  great  impanance  in  all  iavestiga- 
tknas  where  minute  quantiCieB  of  foreign  bodies  have 
to  be  aoogbt  in  large  amoonts  of  a  compound  or 
miitnie  such  as  aU  samples  of  conunerda!  iron  and 
rtcel.  In  this  daas  of  analyns,  the  percentages  of 
carbon  and  pboe[4ionu  are  often  as  low  ae  0-15  per 
cant,  and  O'Ol  per  cent.  ien]ect<vely,  and  yet  Uieee 
■nail  UBamits  wiU  have  quite  marked  effects  in  the 
•teel  wUeh  oontoins  them.  In  order  to  bring  about 
anoater  unlfonnitf  ot  analyses  in  the  ooDctnes 
which  are  the  principal  iiiT>duceni  and  users  ot  iron 
ud  steel,  ft  ia  proposed  to  prepare  a  quantitr  of 
amplas  whicfa  viair  be  absolutely  identical,  and  to 
distdbnte  them  to  properly  qualified  analysts  in 
tbcae  coimliies,  who  will  then  analyse  them  and 
will  interdtange  reports  of  their  reeultji  with  each 
oUmt.  By  the  above  plan,  there  will  be  in  each 
country  putidpating  in  the  work  a.  quantity  of 
metal  idantiQal  with  that  in  the  other  counfaries,  and 
whicb  has  been  anaWsed  with  the  ntmost  care  by  a 
cDBsderable  body  of  chemists,  so  that  ita  coniposi- 
lioik  may  be  said  to  be  known  aathoritatiTely  and 
bvyood  diniDte,  and  which  will  thus  oonstitnte  Inter- 
aatiiiDal  alaodards. 

Hie  [itandarda  so  obtained  should  serra  two  im- 
portant pnrpoaea.  Fint,  they  would  show,  in  the 
CDone  <a  titflir  preparation,  the  relative  agreement 
IB  tbe  fBoeeMea  and  results  habitually  arrived  at  by 
Ote  '■^"•""*'°  of  different  oouutxiea,  and  it  may  be 
tkat,  ia  addition  to  determining  the  "personal 
•qWioiw"  above  refetred  to,  national  diJiereaoes, 
tn  differaioes  dne  Ce  the  teaching  in  different 
efaMBieal  schoola,  may  in  this  way  be  notieed. 
Saoondty,  these  standuds  being  distributed  to 
osilain  costodiaos, '  it  may  be  possible  to  fumiah 
BnoU  portions  of  them  to  cbemisti  who  may  make 


the  neoeaaaryappUcation,  forthepnrpoeeof  dieidiing 
their  individual  work,  and  obtaining  a  measure  c? 
their  aoourac;.  Also  oa  new  analytical  method 
Donitontlv  bemg  invanted,  it  will  be  of  great  ai 
tage  to  nave  a  standard  metal  on  which  tc 

The  details  of  the  best  methoda  of  securing  the 

above  ends  should  be  the  work  of  a  committee, whoac 
reoommendationa would  formapreliminaiy standard 
set  of  procense ;  but  it  is  not  proposed  to  fix  any 
definite  methoda  of  analysB.  Prof.  Hennann 
Wedding,  of  Berlin,  Prof.  Richard  Akerman,  of 
Stockholm  and  Prof.  Longley,  of  the  United  States, 
have  already  considered  the  general  plan,  and  have 
given  provisional  assent  to  it  and  Co  the  following 

Dssball  bemads  jpr  the  total  oorbon 


iplesinthi 
il  Thesoi] 


CI  shall  ba  of  the  following  oom- 
per)   io    earban,    as  naar^  as  is 

.oticable  :  Carbon  =  1-3  per  oent.,  0-8  per  cant., 
per  cent.,  O'lo  per  cent. ;  and  all  the  other  ele- 
cts shall  be  kept  down  to  the   customary  pro- 
steel  of  medium  quality. 
,  ,             amptes  ahall  be  in  the  form  of  drillings, 
□niformly  and  (arefully  mixed,  and  quantitiea  not 
less  than  10  kilo,  for  each  temper;  this  would  mean 
)t  len  than  40  kilo,  for  the  whole. 
(4)  These  sampln  ahall  be  equally  divided,  and 
sent  under  seal  to  p"-"'- 1.*""  —■- — -  ■■- 


independently,  and  tha  report  of  the  nsults  obtained 
ahall  be  sent  to  each  of  the  ^iroper  representatiTes  of 
the  other  oountries  participating   in  the  proposed 

''{6)1 
between  thi 

the  parties  to  this  agreement 
national  committee,  to  whom  the  whole  subject 
shall  be  referred.  If,  however,  the  reports  differ 
slightly,  then  the  average  of  all  the  reports 
be  deemed  the  true  composition  of  Uie  inter- 
national iron  and  steel  atandarda. 

stated  that  a  committee  .of  the  British  Asso- 
ciation, consisting  ot  Prof.  Boberts- Austen,  F.&.8.. 
Mr.  Thomaa  Tunier,  and  Prof.  Langley,  has  been 


ppointed  to  make  tbi 


I  the  neceoary  arrangements  and 
ith  other  na.tioiiB  for  bringing  the 


SIKFLE    EXFERIHEKTS    TS 
PHYSICS.* 

IN  some  experiments  described  in  a  former  article 
(p.  516,  Vol.  XLVra.),  it  was  shown  that 
hydrostatie  prearare  ''  


luaily  distributed  oi 


il  forward,  the  other  so  a 


ndeof  the  can  at  the  bottom  is 'inserted  a  short 
tube,  IT,  and  in  disjnatric&lly  opposite  aides  of  the 
can,  ah»  at  the  bottom,  are  inserted  longer  tubes, 
i,  which  reach  over  the  wooden  block  and  have 
Ihcu  ends  turned  in  opposta  directiona.  Ail  of  the 
tobea  are  stopped,  and  the  float  is  placed  In  a  lanie 
vessdof  wafer,  when  the  cr-   ■-  *"'  — 


irof 


filled  with  water 
. .     _  withdrawn,  thereby 
escape  from  the  can.  thos  rehering 


Pro.  1. —Reactionary  Apporotns. 


the  pressure  on  the  side  opposite  the 
opening  to  preponderate  and  press  the  con  forward, 
"\  shown  in  the  right-haml  figure. 

Whan  the  straight  tube,  a,  remains  closed,  and 
the  bent  tubes,  6,  ore  opened,  tha  relief  of  Che  pres- 
reaults  in  tha  rotary  roovemant  of  the  apparatus. 
in  diis  case  the  bent  tubes  are  virtually  exMBnons 
of  the  containing  vessel,  and  the  rellef'^ot  preeaiue 
at  one  aide  of  one  tube  causes  that  tuba  to  move 
forward,  while  the  relief  of  pressure  at  the  ootre- 
sponding  side  of  the  other  Ciibe  causes  that  tube  to 
move  rearward,  the  resultant  of  the  two  motions 
beine  a  rotation  of  the  two  bent  tubas,  and  the  parte 
to  nhich  they  are  attached,  around  a  vertical  axis. 
The  apuuatuB  arranged  in  this  way  illustrntee  the 
principle  of  Barker's  mill. 

The  hydraulic  ram,  a  simple  form  of  which  is 
illustrated  in  Fig.  2,  depends  for  ita  action  on  the 
momentum  of  the  water  eotumn  and  upon  the 
elasticity  of  ah.  The  reservoir  in  the  present  ooe 
Coniista  of  an  inverted  glass  bottle  having  no  bottom, 
and  provided  with  a  parfomted  stopper  in  which  is 


3 

II 


S'oC 


„  from  a  portion  of  one  side  of  the 

vessel,  thus  allowing  the  pressure  to  act  upon  the 
opposite  side  of  the  vessd  In  such  a  roanner  as  to 
cause  it  to  move.  This  eEperiment  is  arranged  to 
show  thia  action  in  two  waya,  one  so  as  to  propel 


*  Bf  Qio.  K.  Hopaiss,  In  ths  Sdfnlijh  ■*'" 


Fia.  2.— Hydraulic  Ram. 

inserted  one  end  of  a  tebe,  preferably  lead,  on 
account  of  the  facility  with  which  it  may  be  cut  and 
bent,  lie  other  and  of  the  tube  ia  branched,  one 
branch  extending  through  a  itopper  inserted  in  an 
inverted  bottle  which  wrvea  aa  ao  air  chamber.  The 
other  branch  of  the  tuba  eitenda  to  the  overflow 
valve.  In  the  stopper  of  the  air  chamber  isinserted 
a  seoond  tube,  which  is  bent  upward  and  carved 
"ver,  forming  the  riser. 

The  smaller  bottle,  which  serves  as  a  valve- 
chamber,  ia  provided  with  a  atopper  which  receives 
the  brancji  of  the  anpply  tube  and  an  overfiow  tube. 
The  airangemeut  oi  these  tubes  ia  shown  in  detail 
at  Fig.  2,  the  curvod  tube  bein^  the  overflow,  the 
atraight  one  the  inlet.  To  the  inlet  and  overBow 
tubes  is  fitted  a  valve  consisting  of  a  metal  boll  or  a 
marble.  The  fitting  ia  accomplished  by  simply 
driving  the  ball  agaiiut  the  and  of  eodi  tube,  so  as 
to  form  valve  seats.    Four  wires  an  inserted  in  the 
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stopper  ■round  the  inlet  tube  to  prevent  the  escape 
of  the  valio.  The  diitanca  which  should  separate 
the»  tubes  u  veil  (u  the  weight  of  the  ball-valve  ia 
determined  by  eiporiment.  In  (ha  sir-chamber 
above  the  branch  of  the  lupplj  tube  is  confined  a 
ball-Talve  by  a  ca^  fanned  of  wires  inserted  in  the 
■tapper  an  shown  at  3.  This  valve  ia  fitted  in  the 
manner  already  described.  The  discharge  tube 
exleniis  above  tbe  level  of  the  reservoir.  The 
renBTToir  and  the  tube*  are  supported  by  wire  laope 
and  standards  inserted  in  a  twjie  board. 

Water  flows  from  the  reservoir  through  the  valve 
chamber,  and  orft  at  the  overflow.  Whan  the  velo- 
city of  the  flow  is  suffidant  to  can?  the  valve  in 

•I 1 1. — 1 ^Qgj  ^jg  end  of  the  curved 

H  is  innnediately  checked, 

in  acquired  by  the  water  causes  it 

a  to  flaw  for  an  instant  into  the  air- 
chamber,  compreeninj;  the  air  in  the  chamber,  and 
causing  the  water  to  rise  in  the  discharge  tube.  As 
soon  as  eqoilibnum  is  eetabliflhed,  the  valve  in  t^e 
air-chamber  closes,  and  the  valve  in  the  valve- 
chamber  falls  away  from  its  seat  on  the  overflow 
tube,  allowing  the  water  to  discharge  again,  and  so 
on,  this  intermittent  action  continuing  so  long  as 
there  is  water  in  the  reeervoir.  The  water  dis- 
charged by  the  riser  is  only  a  fraction  of  that  flow- 


With  the  fiat-flamed  burner  and  excessive  pres- 
ira  the  gas  is  wasted  as  positively  as  with  the 
Argand,  but  in  a  different  ruanner,  as  instead  of 
smoking  they  assume  a  very  irregular  form, 
accompanied  with  a  roaring  noise,  at  the  some  time 
yialdii^  vary  little  light  indeed,  and  that  not 
serviceaUe.  Thus  we  leam  how  gas  may  be  niis- 
apphed  by  improper  bumen  and  glasses  and  eiceuive 
pressure,  and  thu  is  supplemented  by  the  negligence 
of  consumen ;  and  eiaggerated  as  the  statement 
may  appear,  Uie  loee  from  this  soarce — that  is,  the 
waste  from  the  flsh-tail  bumera  alone  in  the  United 
Kingdom,  amounts  to  some  hundreds  of  thousands 


charged  by  ti 
iugoDt  of  thi 


Tl 


HOW  OAS  IS  HISArFLHS.- 

great  misapphcation  of  gas  is,   bow* 
caiued  by  the  consumer,  either  by  employing 


We  may  observe  that  the  Arganj  has  been  often 
regarded  as  superior  to  all  other  bamers  '    ~~~ 
venting  loss,  on  acco 
bsiu^  made  evident 


lo  aiL  oirter  Dumers  m  pre 
int  of  any  tenden<^  to  wast 
by  the  flame  smoking,  thu 
of  the  consumer  to  be  direct* 


cauang  the 

to  remedy  the  evil.  But  against  thisadi 
bomer  poraenee  the  great  defect  that,  on 
the  quanti^  of  gas  consumed  below  tJie  n 
for  which  it  is  made,  the  light  evolved  per  cubic 
foot  is  materially  diminished.  For  instance,  if  a 
bomer  consume  £ft,  per  hour,  and  give  the  li^t  of 
stitaen  condles,  then  we  would  imagine  that  2jtt. 
from  the  sune  burner  would  yield  the  light  of  eight 
eaudlea,  whereas  it  gives  only  three  or  four  candles. 
If  we  itow  reduce  it  to  one  foot  an  hour,  then  we 
have  a  blue  flame  devoid  of  Ught.  Thus  the  Argand, 
onlf  when  consuming  the  fiUl  quantity  tor  wluch  it 
is  made,  that  is  when  on  the  point  of  smoking, 
yields  the  ■""■""'■"  light  per  cubic  foot,  and  any 
redaction  therefrom  dimimshaa  it  materially,  untu 
we  And  that  the  gas  may  be  burned  without  yielding 
any  U^t  whatever. 

This  arises  from  an  excess  of  sir  passing  throogh 
the  chimney  which  prevents  the  carbon  of  the  — 
attainii^  ttie  required  high  temperatore  to  prod 
light.  To  prove  this  statement,  if  we  place  a  piece 
of  talc  on  the  top  of  the  chimney,  witii  a  hole  in  the 
proportionately  with  the  quantity  of  gBscon- 
,  then  a  deaj^e  of  Ught  will  be  evolved  corre- 


.  deaj^ie  of  Ught  w 
ponding  with  the  maximum- 
give  the  light  of  eight  candl' 
proportion  for  any  other  or' 
from  the  air  being  heated  b 


1,  2m.  , 

in  thess 


(^er  c 


mbining  with 

ither  difficulties  with  the  Argand 
chimney  lonser  than  the  proper  length  will  diminish 
the  light.  The  same  defect  occurs  when  the  flame 
is  irregular,  either  by  having  some  of  the  holes 
larger  than  others  or  stoppc3.  In  the  days  of 
'  ^  contract  burning ' '  in  order  to  economise  the  gas, 
companies  had  the  Argand  so  made  that  the  quantity 
intended  to  be  soppHed  oould  only  issue  at  a  pressure 
of  &-lDths  or  B-lDths,  by  which  the  illuminating 
power  of  the  gas  u-<u  arinally  rnfiim/  bHf-hal/.  Of 
course,  at  the  period  this  fact  was  unknown,  but  at 
the  present  it  IS  well  confirmed.  Again,  ifthehnles 
of  a  bumer  were  drilled  so  small  that  about  30- lOths 
pressure  would  be  required  to  supply  ijft.  per  hour, 
then  the  gas  will  give  only  a  blue  listless  flame, 
A  good  Argand  delivers  the  quantity  for  which  it  ii 
mue  at  a  pressure  of  1-lOth  at  the  point  of  ignition. 
The  flat-flamed  burners  have  one  advantage  ovei 
the  Argand— that  is,  with  ordinary  pressurs,  the 
light  emitted,  in  candles  per  cubic  toot,  is  about  th 
same  whether  consuming  5ft.  or  1  foot  per  houi 
But  against  this  they  offer  great  facilities  for  waste 
by  increase  of  pressure ;  and  particularly  the  fi^h 
tail,  which  in  every-day  pracbcc  ott4m  yields  on^" 
half  the  availabU  li^ht  to  be  derived  from  it,  ai 
which  onlj  a  pracbsod  eya  is  able  to  understan 
This  is  jvirticularly  the  case  when  the  bumer 
enclosed  in  a  globe  with  a  narrow  oriflce  at  the 
bottom  and  a  wide  opening  at  the  top,  and  is  due 
to  the  current  of  air  cooling  the  flame,  as  already 
described  with  tha  Argand.  But  by  adopting  the 
maaus  Bugfr™ted — that  is,  by  covering  the  top 
opening,  with  a  piece  of  talc  with  an  orifice  in  the 
centre  of  about  Im.  in  diameter,  then  the  gas  wfll 
be  burned  eoonomically,  and  the  flame,  which 
before  was  smokelea,  will,  until  the  supply  is 
diminished,  yield  smoke  in  abundance. 


iwn  a  thmded  rod  upon  the  diding  hlock,  Uie 
main  wheels  are  inclined  aa  shown  in  tbe  ndip^. 
Fig.  2,  the  wheels  reluming  to  their  normal  poaliaii 


n  class  of  gas  fares  m 


se  chimney,  by  whi< 
be  heat  is  radiated 


also  mentioned 
sapplying  gas.  Of  this  kind  is 
.UQ  which  passes  direct  into  the 
only  a  small  portion 
apartment,  and  the 
rest  is  wasted.  We  lately  saw  a  stove  of  this  kind 
built  into  a  chimney,  consuming  when  full  onabcut 
40ft.  an  hour,  and  of  this  at  least  three-fonrths  of 
the  heat  was  carried  away  uselessly.  The  extent 
tf  this  waste  can  be  inugined  when  it  is  stated  that 
it  the  outlet  of  these  stoves  wood  is  charred,  and 
ometimes  paper  ignited. 

Manuf aetureni  have,  however,  recenUy  introduced 
he  means  of  avoiding  this  great  loss  by  adding  a 
liamber  to  the  stove,  thus  exposing  a  la^  surface 
o  the  action  of  the  heated  air,  which  at  the  same 
time  is  radiate  into  tha  surrounding  locality,  while 
the  producte  of  combustion  are  carried  away  at  a 
temperature  a  few  degrees  higher  than  tha  sur- 
rounding atmosphere.  This  system  is  applied  only 
to  large  stoves,  but  it  is  highly  desirable  that  it 
should  also  be  adapted  to  the  smaller  kinds,  oud  so 
advance  the  use  of  gas  firea.  Tha  "Cheerful" 
which  was  in  general  use  a  few  yeorsago,  likeoth 
Steves  burning  gas  without  an  admixture  of  a  . 
'  ,ve  the  advantage  that  they  can  be  placed  in  the 
idst  of  an  apartment,  so  that  all  the  heat  is  radiated 
bere  desirable  without  any  more  inconvenience  as 
regards  odour  than  is  experioncnd  in  burning  a  like 
— lantity  of  gas  for  lighting. 

As  regards  cooking  and  boiling  apparatus,  mann. 
factUTPTS  have  achieved  that  degree  of  success  as  ti 
bo  desired,  for  witliiii  the  last  few 

_, have    been  applied    to  pravent  thi 

radiation  of  the  heat  from  the  stove,  by  which  ai 
economy  of  40  or  50  per  cent,  is  effected  in  the  cofi 
for  gas.  Therefore,  ao  far  na  concents  this  part  of 
onr  subject  the  principal  misapplication  of  gas  is  in 
those  stoves  which  aro  provided  with  a  flue,  which 
is  connected  to  B^:hi>nney,  aud  thus  allows  a  large 
portion  of  tha  heat  to  be  lost. 


BOWEF'S  VELOCIPEDE. 

rHE  velocipede  illustrated  below  has  some 
features,  which  may  be  of  interest  to  cyclists, 
I  it  is  provided  with  means  for  inclining  the  wheels 


'hen  the  screws  are  raised.  The  machine  ii  Hftiri 
y  raising  one  of  the  friction  wheels  out  ol  con. 
tact  with  its  companion  wheel  on  one  side  of  tlie 
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A  MEETING  of  this  society  was  held  at  Ihfii 
rooms.  11,  Chandos-street,  Cavendi<h-ii(ui[f. 
on  Muiii  12,  Mr.  Sydney  T.  Klein,  FJ..S.,  m  the 

Ur.  W.  Mattieu  Williams  read  a  paper  on 
Silkworm  Culture  in  England,"  this  bon^  k 
jntinuatioQ  of  a  paper  read  by  him  a  few  vcjn 
ago  before  the  Society  of  Arts.  Mr.  WiUanu' 
exhitsted  several  boughs  taken  from  hii  mulbcirr 
ttw»,  on  which  ware  several  hundred  cocoou  vl 
Bpedes  of  Bombyx  as  is  cultivated  in  Itil; 
if  the  silk  industry.  Mr.  Williamr 
lut  of  his  experiments  during  iL" 


ior  the  purpose 
?ayeaful1  -  — 
;ist  throe  1 


ritwi 


■Eitncted  (mm 


at  the  pleasure  of  the  rider,  so  that  the  lower  parts 
of  each  wheel  may  be  moved  inward  to  run  on  a 
narrow  path,  the  machine  also  having  a  brake  and 
means  for  steering.  It  has  been  patented  by  Mr. 
Richard  E.  Bowen,  of  St.  James  City,  Lee  County. 
Florida.  The  frame  has  a  bow  top,  with  loop 
brackets  extending  downwards,  from  which  are 
converging  arms,  to  a  bottom  cross-piece  on  which 
is  attadied  a  straight  bar  also  flxcd  to  the  under 
side  of  the  seat.  A  rod  bent  to  form  a  double  re- 
verie mnk  treadle  is  journaled  in  the  sides  of  the 
frame,  each  end  of  the  rod  having  asprocket  wheel, 
with  chains  tor  rotating  a  shaft  joumaled  in  a  sleeve 
bearing  and  sliding  block   of  the  frame,  and  also 


i«i  to  rear  not  ovlj  a  large  numbrt  of 
lut  also  vegatabtCB  in  their  back  jsrk 
idst  of  liondon,  by  means  ol  1  ojt«r. 
ingot  "  scrim."  This  substance  not  onljr  kenl  out 
the  soot,  but  prevented  yoBUg  plants  bong  kilM 
by  frost. 

An  bteresting  discumion  followed,  in  whidillit 
chairman  and  many  other  memben  took  part-  A 
good  deal  of  interest  was  also  caused  by  th*  pfSMKe 
of  a  member  of  the  Chinese  Legation  and  a  maodinn. 
who  gave  an  account  of  the  culture  of  iilkwaniu  is 

Mr.  Klein  read  a  paper  on  "  A  SeqDel  to  On 
Discoveiy  of  Ephestu  Kuhniella  in  Loud™  a 
ISSS,"  and  also  exhibited  several  photocnpu 
illustrating  the  "  platinotype,"  bronude,  and  olut 
methods  of  developing  prints   from  phoCognpU: 

"^Sr'Mtdiell    exhibited    nnmarous  IcsbI  shells, 
including  a  fine  qiedmen  of  nautilus,  taksa  f 
the  London  day  at  an  excavation  — ■-  "•""-' 
lliere  were  abo  several  objects 
microscopes. 

A  Biff  EnluKlnc  I>»Iit«m.— We  hsve  re- 
cently had  an  opportunity  of  examining  an  solirpv 
hkn tern  made  l^  Meeara.  Watson  and  Sons,  a[  Higii 
Holbom,  for  an  amateur,  which  must  be  one  of  Iks 
largMt  ever  made.  The  condenser  is  Iwn-  cw 
aperture,  and  the  body  of  tbe  lantern  meaianaim 
by  ISin.  and  20in.  high.aod  is  adiqitedfmtfaelimt- 
light  or  a  paraffin  Ump.  The"front"iifomeJiii 
two  portions,  each  attached  te  the  oUur  by  col' 
lapsible  bellows, and  the  foremost  of  IheWjan^ 
the  lens,  has  an  extsnsioD  for  focussing  of  SOiD.Tbi 
back  portion  carries  tha  negative  to  be  oiluwi 
and  a  so  arranged  that  it  may  be  placed  dost  lo 
the  condenser,  or  at  some  littie  distance  in  Iroul " 
it,  beoiuse  when  a  Luge  plate  is  being  uxd-'  » 
best  to  have  it  close  to  the  oondenser ;  but  Then  M 
is  of  small  size  a  better  remit  is  obtained  by  }iiaacf 
the  negative  further  from  the  oondensar,  »  u  1" 
eoucentrate  tha  whoii-  of  the  rayi  of  lirfit  upno  it- 
thus  saving  time.     Messrs.  Watson  and  Bou»  »*« 


terns  tor  eularging  pnipoees,  and  Ihoy  bivf 
certainly  made  this  one  as  perfect  as  poMihle.  '"f 
beUevecI  to  be  the  largest  Unlecn  that  hu  ersr  tica 
made  tor  an  amateur,  and  is  probably  as  iKf^^ 
any  that  has  been  made  for  a  profesKOnal.  Csmo^ 
are  supplied  with  the  Untera,  so  that  it  i*"^  "" 
for  enlarging  any  sized  picture,  from  a  hslf-f""  "P 
to  12in.  Sy  lIXo.  Mesars.  Watson  and  Eoiu  IJ^ 
made  seva»l  huTce  lanterns  for  amatsurs.  bnl  fa' 
with  B  IfSn.  condenser  is  no  doubt  the  Urgeil  o* 
made  to  a  private  order. 


Mabch  22,  1889. 
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ACCORDING  to  Dun  Echt  Circular  No.  169 
Dr.  Krucger,  of  Kiel,  has  eont  out  telo- 
r^iums  announcing  tluit  Dr.  Tcrby,  of  Louvain, 
has  noted  the  appeiu-ance  of  a  *'  white  region  on 
{>atiim's  ring  opposite  tih;idow  globe." 

Wc  have  received  a  reprint  from  the  Astrono- 
m*che  Xachrichteti  of  "Double -.Star  Obtoi'vations 
mule  at  the  Lick  Obaen'utor)-  by  S.  •  W. 
Bumham.'*  \Vc  presume  it  can  be  had  from 
Dr.  Krueger  or  from  Mr.  Bumham. 

Mr.  R.  Bryant,  F.R.A.S.,  has  published  an 
cLibonite  calculition  of  the  orbit  of  smiill  planet 
Sippho,  No.  80,  which  was  di^covorod  by  Mr. 
Pog«on,  of  Madras,  on  May  3,  18G4,  and  which 
comes  into  oppotdtion  in  the  autumn  of  the  pro- 
sent  voir.  The  iiuracduite  object  of  the  calcula- 
tion was  to  proWde  an  accursite  ephemeris  of  the 
pLinct,  as  a  series  of  oltscrvationa  of  Sappho  will 
uffonl  means  of  obtaining  another  determination 
of  the  sun's  parallax  luid  distance ;  but  3Ir. 
Brj'ant,  in  calculating  the  i)erturbing  effect  of  all 
the  principal  planets,  has  arrived  at  some  in- 
teresting results  as  to  the  value  of  the  mass  of 
Jupiter,  and  the  effects  i)roduco<l  by  the  small 
planets  upon  the  motions  of  othei-s  which  ap- 
proach them. 

Herr  0.  Jesse,  of  the  Berlin  ()bser\'ator3% 
ilimts  attention  to  the  importuico  of  studying 
the  luminous  niight  clouds  which  are  visible  in 
Europe  during  June  and  July,  as  he  considers 
Ihcy  arc  interesting  from  an  astronomical,  as 
veil  as  from  a  meteorological,  point  of  >'iew. 
He  thinks  that  they  m  ly  tl'urow  light  on  the 
i[aestion  whetlier  cosniiral  simcc  is  filled  with  a 
resisting  medium.  Ho  will  bo  glad  to  receive 
the  rraults  o€  any  observations  thnt  nny  be 
made. 

Mr.  R.  S.  Xewall,  of  Gateshead,  has  offered 
his  25in.  refractor,  with  the  dome  and  accessor}* 
instruments,  to  Ciimljiidge  University.  The 
Mce- Chancellor,  Dr.  liouth,  Dr.  Glaisnor,  and 
Profi.  Adams,  Darwin,  Liveing,  and  Thomson 
have  been  appointed  a  svndicate  to  consider  the 
arrangements  and  expenditure  noceasjir)'  to  main- 
tain and  utilise  such  an  instniment  for  astro- 
nomi'.-dl  and  i>hy.<ical  vescnrch,  and  to  report  to 
Ihi' Senate.  The  telescope  is  of  2oin.  aperture,^ 
JOft.  f(xal  length,  and  was  mado  by  Cooke  and 
»Soii3  in  1S70. 

ITie  death  is  announced  of  Dr.  John  Call 
Dulton,  of  New  York,  an  eminent  physiologist, 
in  hii  sixty  -  fifth  year. 

The  subject  of  the  Bakeiiim  lecture  this  year 
before  the  Rojrfd  Society  by  l*rofs.  Riicker  and 
Thorpe  is  '*  On  a  Magnetic  Survey  of  the  British 
Isles  for  the  Epoch  Jan.  1,  188G." 

At  the  ordimir\'  meeting  of  the  Society  of  Arts 
Jast  week,  Mr.  W.  Andeison,  M.I.C.E.,'of  Erith, 
reiid  a  pax>er  on  ^'Alimiinium  and  its  Manu- 
facture by  the  Deville-Castner  Process,**  in  the 
Coarse  of  which  he  described  in  detail  the  various 
sta^  of  the  procass  carrie<l  on  at  the  Aluminium 
Compftny- s  works  at  Oldbury,  near  Birmingham, 
b)'  which  aluminiimi  of  98  per  cent,  purity  is 
obtained,  and  referred  to  the  many  uses  in  the 
irt-t  and  manufuctiires  to  which  it  was  applicable. 
The  paper  was  illustrated  by  specimens  of  alu- 
miaium  drawn  out  to  extreme  fineness  in  the 
form  of  wire,  and  extended  in  the  form  of  sheets 
ff  grwit  ductility.  It  was  also  shown  to  be  a 
liighly  sonorous  metal,  and  one  capable  of  re- 
cei\-ing  and  retaining  a  high  polish,  which 
iilstl^ted  it  for  taking  the  pLice  of  silver  and 
ek-ctro-plate.  Its  chief  use  in  the  future  was, 
however,  considered  to  be  in  the  manufacture  of 
fdloya  of  iron  and  copi)er  for  constructive  pur- 
pwe>.  InthLa  respect  it  was  capable  of  imparting 
ver)-  valuable  properties,  such  alloys  of  copper 
giving  45  tons  jK^r  square  inch  tensile  strength, 
vith  20  per  cent,  elongation.  In  reply  to  a 
q'lestion,  Mr.  Andcrwn  stated  that  he  was  not 
iware  that  any  aluminium  wjis  made  of  a  greater 
purity  than  98  jwr  cent.,  or  at  a  lower  price  than 
Km.  per  pound. 

At  a  meeting  of  the  Roval  Scottish  Society  of 
Artss  last  week,  ^Ir.  H.  Acfolphe  Salvesen  read  a 
papier,  iu  which  he  ski'tihed  the  early  history  of 
»t*.'ini  navigation.  The  object  of  the  paper  was 
to  prove  the  claims  of  James  Symington  to  be 
^x)im(lcred  the  origiaitor  of  stejun  navigation, 
Mid  itr.  Salvesen  ahowc;  1  that  although  the  idea 
of  propelling  vessels  by  steam  was  much  older 
than  Sj'KiiBgion's  time,  and  although  Sj-mington 


himself  had  asaif^tei  Miller  in  the  construction  of 
his  experimental  steamboat  on  Dalswinton  Loch, 
yet  the  Charlotte  Lnndmy  built  by  Symington  in 
1801  for  plj'ing  on  the  Forth  and  Clyde  Canal, 
was  the  first  practical  steamer  ever  built.  That 
was  built  at  Gnlngemouth,  and  the  first  steamer 
which  crossed  the  Athmtic  was,  ho  said,  built  at 
Leith.  Mr.  Carter,  speaking  on  the  same  sub- 
ject, remarked  how  the  idea  of  the  mechanical 
propulsion  of  vessels  had  occurred  to  mc»n*s  minds 
as  fiir  back  as  the  time  of  Roger  Bacon. 

At  Tovnbee  Hall  last  Saturday,  Sir  H.  E. 
Roscoe,  M.P.,  F.R.S.,  lectured  on  a  lucifer 
match.  He  described  the  ancient  methods  of 
**  getting  a  light,**  and  stated  that  no  real  im- 
provement was  effected  until  Robert  Boyle  dis- 
covered the  secret  of  phosphorus.  Sir  Henry 
then  proceeded  to  demonstrate  by  cxpeiiments 
the  extreme  inflammability  of  phosphorus,  and 
went  on  to  state  that  lucifer  matches  first  atme 
into  use  about  1833.  The  old  plan  of  making 
lucifers  was,  he  said,  to  prcpai*e  a  mixture  of 
phosphorus  and  gum,  and  put  it  on  to  a  slip  of 
wood  tipped  with  sulphur,  but  nowadays  matches 
were  tipped  with  melted  paraffin  wax,  though 
certain  classes  of  people  preferred  the  former 
kind  even  in  these  times,  because  they  could  not 
be  blown  out  so  easily.  About  the  year  1840  it 
was  discovered  thiit  phosphorus  could  bo  reduced 
to  a  substance  which  was  totally  different  in  its 
properties  as  regarded  its  power  of  burning. 
This  was  called  red  or  amorphous  phosphorus ; 
and  it  was  a  very  important  discovery,  for  it  led 
to  the  making  of  what  were  called  safety  matches, 
which  would  strike  only  on  a  prepared  box.  This 
was  because  the  amorphous  phosphorus  was  put 
on  the  box  instead  of  on  the  head  of  the  match. 
Wax  matches  were  imide  in  a  similar  way  to 
others,  but  instead  of  wood  cotton  wick  was  used. 

The  following  i*egulation  has  been  adopted  by 
the  Royal  Agricultural  Society  with  reference  to 
the  Exhibition,  in  their  Showj'ard  in  Windsor 
Great  Park,  next  Juno,  of  engines  in  which 
l>etroleum,  or  other  inflammable  substance,  is 
used  as  fuel  or  as  working  agent : — Engines  using 
petroleum  or  other  inflammable  substances  as 
fuel,  or  as  working  agent,  can  only  be  exhibited 
in  the  space  set  apart  for  such  engines.  A  special 
fireproof  store  will  be  provided  for  the  petroleum, 
as  close  as  practiaible  to  the  exhibitor's  stand. 
All  petroleum  must  be  stored  in  closed  metal 
vessels,  which  shall  not  contain  more  than  three 
gallons  each,  and  no  exhibitor  shall  be  allowed  to 
liave  more  than  one  gallon  of  petroleum  (stored 
in  a  closed  metal  vessel)  on  his  stand  at  any  one 
time.  While  the  society  reserve  to  themselves 
the  right  of  excluding  any  petroleum  or  spirit 
they  may  deem  unsafe,  they  in  no  way  relieve 
the  exhibitor  from  responsibility  in  the  event  of 
accident  or  flre.  The  exhibitors  must  conform 
to  the  regulation;^  of  the  local  authorities  in  all 
that  relates  to  the  transport  of  petsoleum  and  the 
precautions  to  be  adopted  against  fire.  We  may 
remind  intending  exhibitors  in  the  Implement 
Doimrtment  that  the  latest  date  for  sending  in 
applications  for  space  is  Monday,  the  first  day  of 
April  next. 

The  ninth  annual  report  of  the  Hemel  Hemp- 
stwid  Natural  Histon'  Society  contains  some 
useful  information,  and  an  interesting  ]>aper  on 
the  geology  of  the  district,  by  Mr.  E.  Wilmott. 
The  society  is  a  very  good  example  of  what  can 
be  done  by  a  few  enthusiastic  lovers  of  nature. 

The  American  Association  for  the  Advance- 
ment of  Science  will  meet  this  year  at  Toronto 
from  Aug.  27  to  Sept.  3.  The  president  is  Prof. 
Mendenhall,  who  succeeds  Major  Pow^ell.  The 
French  Association  meets  at  Paris  this  year  from 
Aug.  8  tp  15. 

The  electrical  railroads  are  increasing  in 
America  so  fast  that  it  is  difficult  to  obtain 
correct  statistics ;  but  about  three  weeks  ago 
there  were  58  roads  in  operation  and  33  in  course 
of  construction.  The  miles  in  operation 
totalled  308,  with  424  car  motors,  and  the 
miles  building  amoimted  to  220,  which  would 
require  287  motor  cars.  It  should  be  mentioned 
that  on  several  of  the  roads  horse  traction  is  still 
employed  for  some  of  the  Ciirs  ;  but  all  of  them 
are  either  partially  or  wholly  worked  by  elec- 
tricity. 

The  Edison  incandescent  lamp  patent  in  Canada 
has  been  cancelled,  on  the  ground  that  the  lamps 
ai'o  not  manufactured  in  Canada,  as  required  by 
the  statute. 

By  the  provisions  of  the  new  Weights  and 


Measures  Bill  introduced  by  the  President  of  the 
Board  of  Trade,  the  Board  is  directed  to  cause 
such  new  denominations  of  standards  for  the 
n^easurement  of  electricity,  temperature,  pressure, 
or  gi'a\'ities,  as  appear  to  them  to  be  required  for 
use  in  trade,  to  be  made  and  duly  verified. 

It  is  stated  that  an  offer  has  been  made  to  the 
Liverpool  Tramways  Company  to  instal  an  elec- 
trical system  on  two  miles  of  their  lines  without 
ex|)ense,  and  with  a  guarantee  to  restore  the 
line  if  the  electrical  system,  after  tiial,  is  not 
approved. 

A  device  which  may  be  of  considerable  value 
is  described  by  M.  Neyreneuf  in  the  Journal  de 
Physiqtte  as  an  electric  valve,  by  means  of  which 
the  current  can  be  sent  in  one  direction,  but  not 
in  the  other.  With  a  voltameter  constructod  of 
two  aluminium  electrodes,  dilute  acid  as  electro- 
trolyte,  and  an  alternating  current,  he  found  that 
pure  hydrogen  was  evolved  at  both  electrodes ; 
but  on  making  up  an  arrangement  with  one 
electrode  of  aluminium  and  one  of  mercury, 
using  distilled  water  as  electrolyte,  the  current 
was  found  to  pass  in  one  dii'oction  only. 

A  French  medical  paper  states  that  saccharin 
\a  u  very  useful  antiseptic  for  mucilaginous  and 
other  solutions  apt  to  develop  moulds  and  fungi, 
and  as  three  grains  can  be  taken  during  a  day  with- 
out detriment  to  the  digestion,  the  use  of  saccharin 
vnW  probably  develop.  Saccharin  dissolved  in 
water  to  the  extent  of  6  per  cent,  forms  a  valuable 
dentifrice  and  mouth -wash,  as  a  teaspoonful  of 
the  solution  added  to  half  a  pint  of  water  stops 
the  development  of  certain  microbes. 

From  investigations  carried  on  by  Dr.  Rappo- 
port  in  St.  Petersburg,  it  would  seem  that  the 
quantity  of  gastric  juice  secreted  during  sleep  is 
much  smaller  than  that  secreted  during  the  day- 
time or  active  life.  The  digestive  power  is  also 
less.  Pepsin  is  found  to  much  the  same 
amount ;  but  chloride  of  sodium  and  hydro- 
chloric acid  arc  in  smaller  proportions. 


The  Danflrer  of  StoTes. — Great  sensation  has 
been  caused  by  a  declaration  made  by  Dr.  Lance- 
reaux  at  the  Academy  of  Medicine,  to  the  effect 
that  the  use  of  stoves  for  the  heating  of  rooms  is 
attended  with  the  most  disastrous  results,  either  by 
acute  or  chronic  poisoning  of  the  blood,  ending 
fatally,  or  causing  deterioration  of  the  health  as 
manifested  in  a  variety  of  ways.  Dr.  Lancereaux 
has  recently  had  several  cases  brought  under  his 
observation  of  intoxication  by  the  oxide  of  carbon 
set  free  by  slow  combustion  m  these  stoves,  which 
generally  have  not  a  sufficient  draught,  and  hence 
the  accumulation  of  the  poisonous  gas  in  the  rooms. 
This  danger  is  not  confined  to  the  room  in  which  the 
stove  is  heated,  but  may  extend  to  the  neighbouring 
rooms,  either  on  the  same  floor  or  above  or  below  it. 
It  is  sufficient  to  have  a  fissure  in  the  chimne3r8  to 
permit  the  oxide  of  carbon  to  pass  from  one 
chimney  to  another,  and  thus  cause  intoxication  of 
the  neighbours.  It  has  been  proved  that,  even 
when  the  apartment  in  which  the  stove  is  heated  is 
well  ventilated,  the  atmosphere  of  the  room  always 
contains  a  sufficient  quantity  of  the  oxide  of  carbon 
to  exercise  a  disastrous  elective  influence  on  the  red 
fflobules  of  the  blood.  These  remarks  have  been 
fully  corroborated  by  Dr.  Brouardel,  who  insisted 
on  the  danger  arising  from  intoxication  by  oxide  of 
carbon,  even  in  the  open  air.  Every  winter  the 
dead  bodies  of  workmen  are  brought  to  the  Mor^e 
who  had  been  lyin^  about  limekilns,  from  which 
escape  large  quantities  of  the  oxide  of  carbon  with 
which  these  men  had  been  poisoned.  M.  Gautier, 
the  eminent  chemist,  stated  that  the  smallest 
quantities  of  the  oxide  of  carbon  contained  in  the 
air  might  prove  dangerous.  The  blood  has  a  special 
affinity  for  the  oxide  of  carbon  and  the  reduction  of 
oxyhaemoglobin,  which  is  distinctly  seen  with  the 
spectroscope.  With  loi.to  of  the  oxide  of  carbon 
there  is  destruction  of  the  eighth  of  the  total 
quantity  of  the  blood.  He  dtea  several  cases  of 
ffrave  accidents  due  to  the  oxide  of  carbon  pro- 
duced by  the  foot- warmers  that  are  filled  with 
Ughted  charcoal  dust  and  placed  in  cabs,  &c.  There 
have  been  this  year  alone  five  or  six  cases  of 
poisoning  caused  by  these  appliances. — Lancet, 

Ooxnbustion  of  Air  in  Coal-Q-as. — ^In  a  recent 
number  of  the  Chemical  News  a  lecture  apparatus 
for  showing  combustion  of  air  in  coal-^as  Is  de- 
scribed by  G.  Craig.  The  apparatus  consists  of  an 
inverted  flask  with  a  side -tube  in  the  neck  and  an 
orifice  at  bottom  lined  with  asbestos ;  the  mouth  is 
fitted  with  a  cork  soaked  in  vaseline  through  which 
passes  a  glass  tube.  The  flask  is  filled  with  coal- 
gaa  through  the  side-tube  which  is  ignited  at  the 
orifice,  the  tube  is  pushed  up  through  the  cork,  and 
the  air  will  soon  oe  seen  burning  from  the  tube 
with  its  usual  feebly  luminous  flame  in  the  interior 
of  the  flask. 
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[  We  do  not  hold  ourselvet  rttponriiU  fnr  Ihe  opinion*  o 
our  eorrtopondenta.  The  SdUor  rtipect/vUy  requests  that  al 
eommwacaHona  should  be  dravm  up  as  briefly  as  possible.] 

AU  comnunieations  should  he  addressed  to  the  Editob  o/ 
thoEtiQiMB.  Hbchaxic,  S3S,  strand,  W,C, 

All  (deques  and  IhstHtfiee  Orders  to  be  node  payable  to 

J.  PAStMOHK  EdWABOB. 

*•*  In  order  to  faalitate  reference^  Oorreopondents^  when 
spooking  of  any  letter  previously  inserted^  will  obliffe  by 
mfntioniny  the  number  of  the  LoUer,  as  weU  as  the  page  on 
which  it  appears. 

**  I  would  hare  ererjomb  write  what  he  knows,  and  as 
much  as  he  known,  but  no  more ;  and  that  not  in  this 
only,  but  in  all  other  subjects:  For  such  a  person  may 
have  some  pazticular  knowledge  and  expenenoe  ot  the 
nature  of  such  a  person  or  waSh  a  fountain,  that  as  to 
other  things,  knows  no  more  than  what  everybody  does, 
and  yet.  to  keep  a  clutter  with  this  little  pittanoe  of  his, 
will  undertake  to  write  the  whole  body  of  physicks,  a  viae 
from  whence  great  iaoonvaiienoes  derire  their  oiig^ud." 
•^Montttign^s  Essays, 

•  >• 

PHBElflrOIiOaT—THB  MOON'S  AI<BEDO 
—NEWTON  AND  NOAH'S  FIjOOD— 
POST-OFFICE  ACT— TEIiESOOPE  EYE- 


IN  THE  MOON'S 
AND  FliAMSTEED 
—  PAHATiTiAX  OF  OIiUSTEBS  AND 
NEfiUIiJB  —  TRANSITS  OF  VENUS 
AND  IiOCKTEB'S  ''PBIMEB  OF  AS- 
TRONOMY" —  MEASXJBINa  PEN- 
DITLXTMS. 

[29737.]— The  paragraph  in  your  "Scientific 
News*'  on  p.  29.  navinff  reference  to  Mr, 
Hollander's  attempt  "to  furnish  a  basis  for  a 
really  scientifio  phrenology,"  suggests  to  me  to  re- 
mark how  utterly  the  portraits  of  the  wretched 
creature  who  blew  his  brains  out  in  Madrid  the 
other  day,  tend  to  falsify  the  ^rstem  of  Qall  and 
Spurzheini.  Benevolence,  Teneration,  oonsdentious- 
neas,  and  all  the  hi^^her  moral  qu^ties  (as  mapped 
out  on  the  r^ulation  nhrenological  model  heads) 
are  conspicuous  in  the  sketches  of  one  of  the  greatest 
scoundrels  who  has  lately  appeared,  and  oi  whom 
the  world  is  so  happily^  rid. 

Witiliout  entering  mto  any  detailed  criticism  of 
letter  29684,  p.  30,  Tmay  just  note  a  few  points  in  it 
which  strike  me  on  a  curaoxr  perusal.  First,  witJi 
r^^ard  to  the  daricness  of  drimaldi,  ZoUner  deter- 
mmed  the  albedo  of  &e  Moon,  and  found  that  it 
was  ittst  *1736  of  the  brightness  of  a  perfectly  white 
subsuinoe.  Now,  admitting,  as,  of  course,  I  do, 
that  parts  ot  the  Moon  (not  many,  but  some  parts) 
are  equal  m  whiteness  to  newly- fallen  snow,  which 
reflects,  according  to  Zollner  0*783  of  the  incident 
light,  these  must  shine  with  4*5  times  the  btupht- 
neas  of  the  average  Lunar  surface.  Hence,  i^iins 
like  Orimaldi  must  be  of  greatly  inferior  brigntness ; 
and,  as  Proctor  pomts  out,  much  darker  than  dark- 
^xe^  syenite,  which  reflects  *078  of  the  light 
madent  on  it.  This  may  not,  and  is  not,  blackness 
in  the  sense  of  that  the  Lunar  shadows  are  black ; 
but  we  should  call  such  rocks  "  black  "  pn  earth. 
In  the  second  place,  I  am  wholly  unaware  that  I 
have  ever  preoicatea,  here  or  anywhere  else,  that 
"  there  is  no  snow  on  the  Moon.''  I  see  no  more 
reason  why  Aristarchus  should  not  have  snow  upon 
its  highest  peaks  than  I  do  why  the  Himialayas 
should  not  be  similarly  covered.  But  it  is  a  gigantic 
stride  from  this  admission  to  the  acceptation  of  Mr. 
Peal's  hypothesis  that  all  the  cliffs  ana  mountains  on 
the  Moon  are  "  composed  of  snow  "  !  lliis,  in  vulsar 
parlance,  is  " rather  a  large  order."  As  forMr. 
Peal's  "  electrical  discharges,"  brought  in  to  explain 
(Y^  the  radiatory  streaks  from  Tycno,  Copernicus, 
sc,  they  are  the  veriest  "  Deus  ex  machine."  I 
suppose  that  your  correspondent  had  a  dim  recol- 
letlion  of  an  experiment  we  used  to  perform  when 
boys,  of  drawing  the  knob  of  a  charged  Leyden  jar 
over  a  sheet  of  glass,  and  sifting  a  mixture  of  red 
lead  and  sulphur  over  the  plate.  Now,  even  if  we 
admit  that  one  such  electrical  discham  as  Mr.  P^ 

Sostulates  took  place,  and  drove  off  the  meteoric 
ust,  how  long  would  its  radial  lines  of  direction 
remain  electrified — and  what  would  happen  the  next 
time  a  meteoric  shower  fell  over  the  region  they 
occupy?  I  strongly  urge  Mr.  Peal  to  study 
Nasmyth  and  Carpenter's  **  Moon,"  on  the  question 
of  thi^  strange  light  rays.  He  must  forgive  me  if 
I  say  that  his  argument  to  show  that  the  lills  have 
their  origin  in  subsidence,  fails  to  convince  me. 
They  may— or  may  not— be,  but  I  cannot  see  that 
it  proves  it.  Finally,  I  do  not  know  whetiier  we 
are  to  regard  the  question  in  the  P.S.  from  a  teleo- 
logical  point  of  view,  or  as  a  species  of  scientific 
conundrum. 

A  very  remarkable  comment  on  letter  29686  (p. 
31),  exists  in  the  library  at  Leyden,  in  the  shape  of 
a  MS.  journal  of  Kuyghens,  who  says  therein,  under 
the  date  of  ''  29th  May,  1694  "  (the  year  in  which 
Halley's  Cometic  nonsense  was  communicated  to  the 
Boyal  Society),  "Mr.  Colin,  a  Scotchman,  informs 
me  that  the  illustrious  geometer,  Isaac  Newton,  has 
been  insane  for  the  last  eighteen  months,  either 


from  excess  of  study  or  from  the  grief  occasioned 
by  the  destruction  of  his  chemical  laboratory,  to- 
gether with  many  important  MSS.  by  fire."  The 
most  devoted  admirers  of  Newton  (among  whom  I 
am  proud  to  number  myself)  know  but  too  well 
what  crazy  nonsense  ttie  mighty  mathematician 
wrote  when  he  toudied  theology.  I  did  hope  that 
we  had  done  with  this  j;-times-exploded  trash  about 
Noah's  flood  and  a  comet,  for  good  and  all. 

"Olaf "  (query  67994,  p.  38)  will  find  that  1st 
Vict.  can.  36  is  still  law  in  its  entirety,  that  s.  31  is 
unrepealed,  and  that  any  one  "  handulently  retain- 
ing or  wilfully  secreting  or  detaining  ....  a 
post  letter,"  &c.,  is  indictable  for  misdemeanour. 

If  "A  New  Subscriber"  (query  68014,  p.  38) 
will  buy  the  English  Mechanio  for  Februanr  22na 
(No.  1 ,248),  and  turn  to  the  paragraph  at  the  bottom 
of  column  one,  p.  520,  he  will  find  the  infonnation 
he  requires.  Of  course,  the  magnifying  power  of 
any  telescope,  refracting  or  reflecting,  is  calculated 
by  dividix^  the  focal  length  of  the  object-glass  or 
mirror  by  mat  of  the  eyepiece. 

Since  writing  the  oonduding  paragraph  of  letter 
29682  (p.  30),  I  am  told  by  one  of  our  leading 
English  astronomers  professionally  engaged  in 
watching  the  moon  (which  it  is  Bui)erfluous  to  say  I 
am  not)  that  while  he  concurs  in  my  estimate  of  the 
possible  discrepancy  between  the  tabular  and  ob- 
served declination  of  the  moon  (3"),  he  thinks  I  have 
under-estimated  tiie  error  which  may  possibly  occur 
in  her  predicted  Right  Ascension,  and  that  this 
latter  may  amount,  on  any  one  day,  to  as  much  as 
O-Ssecond.  "Luna"  may  accept  this  dictum  as 
of  the  highest  authority.  [It  must  be  noted  that 
Newcomlrs  corrections  referred  to  by  "Tria,"  in 
reply  67950,  on  p.  58,  apply  to  the  mean  places.] 

In  rei)ly  to  Mr.  Grant  (letter  29723,  p.  55), 
Picoolomini  was  undoubtedly  the  first  to  designate 
the  stars  by  letters,  although  Bayer  all  but  invari- 
ably gets  the  credit  of  it.  The  story  about  a  star 
appearing  in  the  Almagest  as  B  Pegasi  certainly 
requires  explanation.  With  reference  to  Mr.  G.'s 
concluding  paragraph,  I  am  not  sure  that  either 
the  "Encyclopedia  Britannica"  or  Chambers  is 
correct  in  the  numbers  given  of  the  stars  in  Flam- 
steed's  Catalogue.  I  have  an  idea  that  Flamsteed^s 
Catalogue,  as  originally  published,  contained  2,866 
stars,  and  that  to  theseJBaily  addea  564  more  (from 
Flainsteed's  observations)  m  the  Catalo|rue  which 
forms  part  of  the  "  Historia  Coslestis  Bntannica  " 
— at  least,  this  is  what  is  stated  in  the  English 
translation  of  Arago's  "Astronomy." 

While  entirely  in  accordance  with  Mr.  Westlake 
(letter  29727,  p.  55)  as  to  the  absorbing  interest 
attaching  to  Mr.  Isaac  Boberts's  magnificent  photo- 
graph of  31  M  AiidromedflB,  I  fear  that  anything 
more  utterly  hopeless  than  a  determination  of  the 
parallax  of  uat  mchoate  system  it  would  be  difficult 
to  imagine.  Prof.  Pritchard's  recent  investigations 
have  shown  us  how  merely  relative  all  our  estimates 
of  the  parallax  of  individual  stars  must  be;  and, 
a  fortiori,  what  chance  can  we  have  of  detecting 
the  distance  of  such  objects  as  some  of  those  which 
he  specifies? 

"  Autolycus"  fletter  29728.  p.  55)  appeals  to  me 
in  connection  witn  a  bodk  which  I  have  never  seen 
in  my  life.  If  its  compiler  does  state  that  a  Transit 
of  Venus  will  happen  1051  years  after  1882,  he  talks 
nonsense — ^that's  all.  There  will  be  Transits  on 
2004,  June  8th;  2012,  June  6th;  2117,  December 
11th;  2125,  December  8th;  2247,  June  11th;  and 
2255,  June  9th — beyond  which  I  need  scarcely  carry 
the  list.  As  for  my  asking  "  the  distinguished 
author  "  of  the  book  what  his  frontispiece  means, 
I  should  scarcely  Uke  to  take  the  liberty ;  it  being, 
of  course,  possible  that  he  doesn't  know  himself. 
Besides,  I  have  not  the  very  smallest  interest  in,  or 
curiosity  on,  the  subject. 

"Bob"  (query  68066,  p.  60)  wiU  find  that  the 
length  of  a  pendulum  is  measured  from  the  centre 
of  siupension  to  the  centre  of  oscillation.  In  the 
case  of  a  heavy  symmetrical  bob  this  might  be  taken 
to  be  its  centre  of  gi'avify. 

A  Fellow  of  the  Boyaj  AjBtronoxnical  Society. 


VISIBIIiIT7    OF    ENCBLADTTS    IN 
SMALL  TELESCOPES. 

[29738.]— I  HAVE  no  doubt  that  Mr.  P.  F.  Duke 
(letter  29637,  p.  498)  supposed  that  he  really  saw 
Enceladus  witn  a  3f  in.  achromatic  and  powers  of 
55  and  104 ;  but  I  trust  that  he  will  forgive  my  re- 
marking that  his  letter  contains  some  ratner  stiange 
statements.  Surely  he  must  have  been  aware  tlmt 
Saturn  hod  moved  considerably  between  the  1st  and 
the  4th  of  February,  yet  he  seems  to  have  thought 
at  first  that  the  object  seen  on  these  two  nights  was 
one  and  the  same  star.  Then  again,  I  cannot  under- 
stand how  Struve's  (not  Herschel's)  "  DebiUssima 
duplex "  between  ;*  and  c*  Lyre  could  have  been 
seen  with  a  Sin.  in  daylight,  "  not  a  trace  of  them 
being  seen  after  dark."  The  dose  comites  of  such 
stars  as  e  Bootis  or  B  Cygni  are  often  best  seen  in 
twilight  or  daylight ;  but  I  am  utterly  unable  to 
conceive  how  famt,  isolated  stars,  as  the  com- 
ponents of  the  little  pair  in  question  are,  could  be 
seen  in  daylight,  ana  not  at  night,  with  3in.,  and 
the  reference  to  the  idiotic  diagram  in  Chambers's 


<  <  Cycle ' '  rather  complicates  matters.  I  law  Edm- 
ladus  on  several  occasions  in  1874  with  my  GJin. 
Cfdver,  power  164,  but  I  cannot  say  that  it  was  & 
very  easy  object.  Saturn,  however,  was  not  in  a 
good  position.  I  have  no  doubt  whatever  tb&t 
Ward,  with  his  phenomenal  eyesight,  saw  Enoe* 
ladus  with  a  4in.  Wray ;  but  I  nave  been  unable  to 
find  his  original  statement.  Perhaps  some  reader  can 
help  me  to  it.  When  Saturn  is  in  oppositkm  in 
December  the  satellites  would  naturally  be  teen 
more  easily  than  at  other  tiroes.  Harding  and 
Sdiroter  saw  Enceladus.  but  with  dlfllculty,  with  a 
9|in.  Newtonian  of  13ft.  focus,  and  Meyer,  at 
Ghaneva,  found  it  difficult  when  he  first  began  to 
observe  the  satellites  with  a  10|in.  achn»natic. 
Jacob,  in  the  sky  of  Madras,  founa  that  '^  a  steady 
view ' '  of  Enceladus  could  rarely  be  obtained  with  the 
6'3in.  Lerebours  and  Secretan.  Sir  John  Henchd 
found  it  veiy  difficult  with  his  18in.  front  riew 
reflector  at  me  Cape  of  Qood  Hope.  Pickering 
determined  the  brightness  of  Enceladus  to  be  12*3 
magnitude  in  the  ]^otometric  scale.  This  ia  the 
minimum  visibite  in  an  absolutely  dark  sky  with  a 
4iin.  refractor.  I  should  have  thought  that  an 
object  Uke  Enceladus  would  be  blottea  out  bj  the 
lignt  of  Saturn  with  so  low  a  power  as  55  on  a  3f in. 
I  see  that  an  American  gentleman,  observing  at  an 
altitude  of  5,500ft.  in  Utah,  states  that  he  has  caught 
glimpses  of  the  satellites  of  Uranus  (rather  a  vape 
expression)  with  a  3in.  re&actor.  Someone  will  be 
seeing  Deim(M  and  Phobos  with  an  opera-glass  soon! 

H.  Sadler. 


ASTBONOmCAL. 

[29739.]— If  "Mimas"  were  a  constant leaderof 
the  MsGHANic,  he  would  know  that  my  letter  of 
Jan.  11th  was  "taken  notice  of"  long  before  he 
honoured  it  with  his  attention,  and  likewise  more 
sympathetically.  I  am  glad  that  my  letter  has 
borne  fruit.    Since  its  •ppearanoe  we  have  had 

Suite  a  crop  of  lunar  drawmgs,  astra  letters,  &c, 
he  current  number  containing  a  paiticubrly  rit^ 
instalment.  No  one,  comparing  tne  pages  of  the 
MEcnsAKio  with  those  of  twelve  or  nfteea  jeais 
back,  can  fail  to  note  a  faUing-off  botli  in  the 
number  and  the  interest  of  astronomical  contn1)Q- 
tions ;  but,  as  I  said  before,  there  seems  nowsome* 
what  of  a  revival  and  a  turn  of  the  tide.  We 
amateur  astronomers  may  want  the  Mbchaxic  for 
our  medium  again,  and  I  write  these  words  not 
without  book,  for  the  L.A.S.  /o»rfM/ is  anything 
but  what  it  was  a  few  months  ago,  and  the  pait 
two  or  three  numbers  in  particular  (one  or  two 
articles  excepted)  have  been  bitterly  disappointing. 
I  do  eaznesth-  hope  the  society  may  be  kept  up  (o 
its  old  staniiard ;  but  without  an  improTement  in 
the  journal,  I  fear  that  is  hopeless. 

In  reply  to  "  Autolyous  "  (letter  29728),  the  plats 
in  Lodger's  "Primer"  corresponds  with  one  in 
Pioctor's  "Moon,"  and  both  seem  copies  olXa*- 
myth's  beautiful  study  of  "  Copernicus." 

A  halo  of  extraonunary  size  was  visible  round 
the  moon  on  the  night  of  Saturday,  March  9.  The 
circumference  at  one  point  paased  through  the 
Pleiades,  and  at  others  just  touched  CapeUa  and 
Castor  and  Pollux.  No  particular  rainfall  rac- 
ce'  .ed  this  exhibition — ^at  least,  in  our  neighbour- 
hood. 

Sunday,  Feb.  24,  I  looked  at  the  sun  tfarongh 
my  reflector  (Si^in.)  and  a  small  achromatic,  bat 
could  see  no  detail  whatever,  as  a  multitude  of  par- 
ticles were  sweeping  downwards  across  the  disc, 
producing  an  extraordinary  effect,  like  an  aeriil 
snow  or  hailstorm.  What  might  this  be 't  The  day 
was  dull  and  cold. 

Llanelly.  Arthur  Mee,  P.B.A8. 


VABIODS   ASTBONOMICAL   MATTSBS. 

[29740.]— I  SHOULD  think  if  it  be  once  admittdi 
that  Mr.  Ward  ever  saw  Enceladus  with  a  4<lin. 
e.g.,  it  must  also  be  admitted  that  other  memben 
of  the  human  race  may  be  as  highly  gifted.  It  u  ^vrj 
unlikely  Mr.  Ward  is  the  only  person^  in  existence 
so  endowed.  From  the  ease  with  which  Encehwius 
has  been  visible  in  a  9in.  on  the  few  occadonB  when 
London  air  and  limited  sky  room  have  nermitted  me 
to  see,  I  can  easily  conceive  that  a  mucn  smaller  in* 
strument  may  suffice  in  a  better  situation  and  perfect 
atmosphere.  Is  Enceladus  variable,  for  I  have  smd 
it  at  end  of  ring  fuUy  as  bright  as  Tethys? 

Would  "ijFard"  (29725)  say  with  what apa- 
ture  he  saw  the  cusps  of  Venus  rounded  off?  On 
March  11th,  with  9in.  x  275  they  trere  tbin  and 
fine,  and  certainly  extended  furflier  round  dart 
part  than  the  phase  would  warrant.  . 

VAstrotMmie  for  this  month  contains  an  articw 
by  M.  Flammarion  upon  Venus,  m  which  he 
indulges  in  some  speculations  hardly  waimateu  p/ 
actual  knowledge,  upon  the  inhabitants  of  Majs 
and  Venus  respectively ;  but  the  article  is  well  wortft 
reading.  . 

In  the  aame  periodical  a  M.  Ghiiot  is  cited  ai  ob- 
serving Uranus  with  the  naked  eye,  and  >eptano 
with  a  binocular  habitually.  There  is  also  a  oon- 
tinuation  of  M.  Schiaparefli's  article  upon  ^ 
planet  Mars,  towards  the  concltision  of  nrwch  ai» 
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some  illustrations  tuid  remarks  upon  the  doubling 
of  caxuilfi  and  lakes,  which  seem  to  me  instruotiTe. 

I  fear  you  would  not  find  space  for  a  translation  at 
length,  bat  the  result  is  that  where  canals  intersect, 
sometimes  the  one  canal  is  seen  double,  sometimes 
the  other.  In  the  case  of  ''lakes*'  seen  double, 
this  duplication  is  sometimes  in  one  azimuth,  and  at 
others  at  right  angles  to  it.  The  doubling  in  both 
directions  is  neTer  seen  at  the  same  time.  I  fancy 
those  who  are  accustomed  to  use  hi^h  powers  on 
double  stars  will  have  no  difficulty  m  placing  an 
interpretation  upon  these  observations  which  will 
differ  aomewhat  .from  the  explanation  favoured  on 
the  other  side  the  Channel. 

The  February  number  contained  a  drawing  of 
H  rv  37,  as  seen  with  the  lick  36in.,  which  would 
interest  all  students  of  nebulas.  The  power  em- 
ployed was  2,000.  It  is  described  as  a  ^*  riband  of 
nebulous  matter  roUed  up  under  the  form  of  two 
ellipses  entangled  with  each  other.  A  brilliant  star 
occupies  the  exact  centre  of  the  interior  eUipae 
fanned  by  this  combination.  The  whole  is  set  off 
upon  a  vast  paler  nebulosity.*'  The  central  star  is 
not  bri^t  enough  in  my  copy  to  justify  above 
description.  In  nict  I  saw  it  more  distinctly  with 
9in.  If  Mr.  Roberts  ever  takes  a  photo  of  th^ 
object,  I  venture  to  think  it  will  differ  considerably 
bm  this  drawing,  and  also  venture  to  affirm  the 
central  star  is  not  in  the  centre.  In  the  same 
number  is  a  marvellous  reproduction  of  a  direct 
photograph  of  the  electric  spark. 

Sdwln  Holmes. 


THE    PBOBABLE     APP&OZIKATE     O? 
EatJAIi  STAB  DISTANCES. 

[29741 .}— Since  last  I  wrote  to  the  EimusH 
M£CBA^c,  an  engagement  and  very  severe  pain  in 
the  mosdes  of  my  right  arm  and  shoulder  have 
hindered  me  from  concluding  the  point  I  touched 
in  letter  29-516,  page  398.  A  friend  of  mine,  Mr. 
Pet«r  Home,  Sheckbom,  Bedlington,  Northumber- 
land, maintams  that  I  misunderstood  Mr.  Offord, 
that  we  both  meant  the  same,  and  has  pressed  me 
sevenl  times  to  inquire  if  sach.  was  the  case. 
''F.BJl.S.*%  on  pBjge  398,  appeared  also  to  favour 
}ii.  Offord's  views  in  a  modined  way,  and  pointed 
out  the  lamented  R.A.  Proctor's  succesnul  re- 
searches in  regard  to  the  equal  distribution  "of 
stars  over  a  series  of  shells,  as  it  were,  surrounding 
etch  other.**  But  I  fail  to  see  how  anything  that 
has  been  doB6  by  any  one  can  bear  out  the  state- 
ment that  **  it  is  exceedingly  unlikely  that  any  two 
£t&rs  (unless  binary  ones)   ore  equi- distant   from 

OS." 

We  know  very  well  that  the  stars  are  not  evenly 
mattered  in  space,  that  they  are  not  all  of  the 
same  size  and  brightness,  differing  only  in 
apparent  magnitudes  on  account  of  uieir  varied 
distances;  for  we  know  that  if  a  star  looks 
ltrg«  and  brilliant  as  compared  with  others, 
thst  it  does  so.  either  because  it  really  is  so,  or 
because  it  is  much  nearer ;  but  knowing  this  irre- 
|Ql&r  scattering,  varied  distances,  and  intrinsic 
oifferenoes,  we  are  not  thereby  furnished  with  a 
proof  against  approximate  equal  distances  of  stars 
except  m  the  case  of  binary  systems.  To  give  an 
Olnstration  or  two.  Let  us  talce  what  is  thought  to 
be  the  nearest  star,  Alpha  Gentauri,  which  is  also 
a  physically  double  star.  Now  let  us  suppose  a  line 
irom  cor  i>oBtion  to  reach  that  star  (by  our  position 
I  mean  the  centre  of  the  Solar  systiem,  not  that  I 
Kf^  our  podtion  as  a  kind  of  universal  centre — 
&0t  at  aD).  Than  let  us  consider  such  line  as  a 
ndiof  of  a  geometrical  sphere,  and  who  can  say 
that  our  sun  is  the  only  star  encompassed  in  that 
niighty  sphere':'  The  probability  is  that  thei«  are 
others  witiiin  or  about  that  distance,  but  in  other 
parts  of  the  heavens — stars  whose  parallax  has 
cd«ped  detection,  and  no  wonder,  in  such  a  difficult 
matter. 

If  SQcfa^  however,  should  be  the  case,  then  such 
^tsr  or  Stan  might  possibly  approximate  the  dis- 
tance of  Alpha  Gentauri.  Let  us  now  consider  a 
^from)  our  position  to  61  Gygni  as  a  radius  of  our 
»txmd  gpihere,  who,  then,  can  oe  sure  that  our  sun 
^1  the  a^ve-named  star  are  the  only  ones  bounded 
hy  that  i^oond  circumference.  The  same  method  of 
^W^stic^  might  be  carried  to  the  most  remote 
<t&r  who^  parallax  is  known,  and  with  increased 
^UbiHibea  that  many  other  stars  approximate  the 
<^i^aaoe«  ^f  each  other.  Once  more,  let  us  suppose 
'  8tv  99  ttimea  as  distant  as  the  first  in  question, 

J  — .la_  jqq  ^^gj  ^  1^  away,  then  the  dif- 

the  distances  of  two  such  stars  would 

000,000,000,000  of  miles.  If ,  then,  from 

as  a  centre  we  imagine  two  cdrcnm- 

poflsing  through  each  assumed  star. 

w  that  a  vast  and  extensi^  area  of 

be  inclosed  outside   the   inner   and 

r  drcumforenoe.    We  cannot  doubt 

of  stars  would  be  irregularly  scat- 

space,  all  whose  distances  £rom  us 

or  nearer  to  that  of  each  other  as 

ut  even  if  we  give  our  imagination  a 

tnde^  here,  and  suppose  the  95th  or 

f  might  there  not  oe  thousands  of 

space  ?  we  miffht  even  conoeive  of 

of  light,  and  the  difference  in  the 
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distances  of  each  luminous  point  would  be  within 
the  proportion  of  95  to  100.  Therefore,  I  contend 
that  it  IS  reasonable  to  suppose  that  there  are  cases 
in  which  thousands  of  stars  are  about  equal  dist- 
ances from  us.  I  may  say  that  I  mentioned  in  my 
letter  (p.  398)  that  four  stars  were  the  greatest 
possible  number  that  could  be  equi-distant  from 
each  other.  If  any  of  jour  readers  don't  know 
this,  but  have  the  curiosity  to  know,  I  will  explain. 
Bedlington.  T.  Blaoklock. 

ASTBONOMT,   AND    THE    <' ENOIilSH 
ICEOHAKIO." 

[29742.1 — ^I  HAVE  read  with  considerable  interest 
the  letter  by  ^*  Mimas  "  inserted  in  your  issue  of  the 
16th  instant,  especially  that  part  of  his  letter  whidi 
refers  tQ  the  vuue  of  the  astronomical  matter  con- 
tained in  your  weekly  publication. 

It  is  generally  conceded,  I  believe,  that  a  few 

Ooif  fact  outweigh  any  quantity  of  hypothesis ; 
ore  I  venture,  in  as  bnef  manner  as  possible, 
to  state  a  case  whicn  will  confirm — should  confirma- 
tion be  needed— much  that  **  Mimas,"  I  presume, 
intends  to  convey. 

A  person  of  whom  I  now  vrrite,  when  a  boy, 
attended  a  few  simply-illustrated  lectures  on  astro- 
nomy, ^ven  in  very  elementoxr  form  in  a  school- 
room situated  in  the  neighbourhood  where  he  and 
his  parents  resided.  The  knowledge  thus  simply 
conveyed  he  retained  to  a  very  consmerable  extent, 
and  was  the  means  of  kindling  a  love  for  astronomy 
which  subsequent  years  of  toil  and  trouble  in  the 
commercial  world  failed  to  entirely  extinguish,  his 
sole  recreation  after  business  hours  being  the  read- 
ing of  scientific  literature.  But  increase  of  years 
brought  also  increasing  business  and  famUy  responsi- 
bilities, so  that  science  reading  became  a  thmg  of 
the  past,  and  thus  a  few  years  of  his  life  were 
passed  without  any  prospect  of  a  change,  when,  on 
a  lucky  afternoon  during  an  interval  of  enforced 
idleness,  waiting  the  arrival  of  a  train  at  a  railway 
station,  he  foimd  himself  in  front  of  the  bookstall, 
on  which  was  exposed  for  sale  the  Enolibh 
Meohanio.  He  purchased  a  copy,  and  instinctively 
turned  to  the  astronomical  matter  contained  therein. 
The  dormant  fire  was  re-kindled.  The  '*E.  M." 
once  more  became  his  weekly  companion,  and  he 
again  found  time  for  science  reading. 

I  will  now  simply  outUne  what  followed : — Your 
advertising  columns  in  t^e  course  of  a  few  months 
placed  him  in  possession  of  an  excellent  4in.  achro- 
matic by  DoUond,  followed  by  the  possession  of  a 
fairly  good  6in.  Tulley.  He  Mcame  a  member  of 
the  Liverpool  Astronomical  Society,  highly  valuing 
its  monthly  journal.  This  he  followed  by  the  con- 
struction of  a  model  desired  to  convey  to  the  eye 
knowledge  which  the  mind  is  slow  to  grasp  when 
assisted  only  by  astronomical  treatises.  The  model 
was  exhibited  at  an  exhibition  held  at  the  technical 
institute  in  Ldndon  known  as  **The  People's 
Palace,'*  which  it  will  be  remembered  Her  Majesty 
the  Queen  opened.  At  the  close  of  the  exhibition  a 
certificate  of  **  highest  award  *'  was  granted  to  tiie 
desi^er  of  the  astronomical  model. 

Fmally,  the  greatest  mtification  of  his  life  has 
been  recently  reifiched  in  nis  election  to  a  Fellowship 
at  the  Boyal  Astronomical,  which  enables  him, 
through  the  monthly  meetinss,  to  drink  in  know- 
ledge at  the  feet  of  those  distinguished  men  of 
science  of  whom  he  had  previously  read  and  heard 
so  much.  The  enhanced  pleasure  of  living  has  be- 
come so  great  to  him  that  he  believes  that  if  he  had 
granted  to  him  health  and  stren^h  and  the  allotted 

3[)an  of  fifty  Uves,  he  would,  at  the  end  of  ttukt  time, 
esire  to  live  on. 

Well,  Sir,  all  this  pleasure  and  gratification  is 
the  outcome  of  the  twopence  expend^  at  the  book- 
stall on  the  English  Meohanio. 

The  narration  of  the  above  facts  may  interest 
struggling  scientific  brethren. 

Jeaee  S.  Klxnkey. 

OET  POISOKnra  BT  OOPPEB  UTEXSIIiS. 

[29743.]— The  recent  death  of  Dr.  Keith,  at 
Poona,  suraeon  to  the  Duke  of  Gonnaught,  recalls 
to  my  mind  many  similar  fatalities  durins  my  long 
residence  in  India.  In  this  case  the  Duke  and 
Duchess,  with  many  members  of  the  staff,  were 
travelline  to  and  from  Hvderabad,  the  Nizam,  or 
ruler,  of  whidi  powerful  State  entertained  our 
Queen's  relatives  with  truly  Boyal  splendour*  The 
whole  party  were  more  or  less  ill;  but.  with  the 
exception  of  Dr.  K.  (who  was  in  weak  nealth)  re- 
covered. As  usual,  their  sufferings  were  attributed 
to  cholera.  Subsequent  investigations  revealed  the 
old  story — ^neglected  cooking  pots. 

India-made  dishes  are  usually  fiaroured  with 
vegetable  acids,  tamarinds,  tomatoes,  lime-juice, 
or  vinegar,  which  all  act  briskly  on  the  worn 
tinning.  I  have  seen  a  dish  of  food  which  had  been 
put  away  for  future  consumption,  with  a  green 
circle  on  the  outer  edge  of  the  congealed  grease.  I 
suspect  many  an  Engush  traveller  has  died  of  so- 
calfed  cholera,  the  symptoms  of  that  dire  disease  and 
those  of  copper  poisonmg  beinc  remarkably  alike, 
vomiting,  piumng^ramps,  and  collapse  are  indica- 
tiona   ox    Doth.     Here  m  England  there   was   a 


memorable  case  of  cupreous  destruction  some  sixty 
y^irs  ago.  A  political  dinner  at  Salt  HiU,  near 
Windsor,  resulted  in  the  deaths  of  several 
individuals.  As  well  as  I  can  remember,  only 
one  escaped,  who  long  after  went  by  the 
name  of  **  Old  Poison -proof."  For  a  twm  of 
years  this  sudden  mortality  was  a  mystery  to  the 
public,  only  ending  by  the  cook  on  her  deathbed 
confessing  to  neglect  of  the  copper  stew  pans. 
Again,  about  40  to  50  years  back  there  was  a 
recruit  depot  in  Lower  Bengal,  Ghinsuiah  byname, 
where  cholera  was  said  to  be  endemic.  The  bad 
drains  and  the  native  liquor  reported  to  be  the 
cause,  and  the  newly-imported  soldier  was  always 
dyin^.  Eventually  some  official  of  chemical  quaU- 
fications  discovered  and  published  the  hideous 
revelation  of  a  contractor  pocketing  the  monthly 
allowance  for  tinning  the  barracks  utensils,  and 
their  consequent  corrosion.  Sir  Charles  Napier, 
the  irascible  commander-in-chief,  exerted  hiinself 
to  hauff  the  heartless  Bengalee  if  possible.  There 
is  another  form,  too,  of  **  death  in  the  pot."  A 
solder  of  two  parts  lead  to  one  of  tin  is  a  favourite 
cheap  admixture  of  the  native  workman.  Itinerant 
tinners  call  at  the  houses  of  Anglo-Indian  residente 
for  tiie  job,  and  if  the  solder  be  not  examined 
previously  to  employment  there  is  lead -poisoning 
for  the  unsuspectmg  householder.  Twice  a  montn 
I  overlooked  tne  operation  and  examined  the  solder, 
telling  the  workman  beforehand  that  I  always  did 
so.  I  also  warned  my  friends  of  the  lurking  danger 
to  be  encountered  in  their  jnerMge.  Ganned  pro- 
visions of  a  cheap  quality  have  repeatedly  caused 
serious  illness,  and  occasionally  death,  in  India. 
They  were  imported ;  the  solder  used  in  the  opera- 
tion being  the  only  portion  of  the  oontente  open  to 
suspicion.  Bos. 

THE    SAVAGE    TBIBES   OF   BT7BKAH. 

[29744.] — "  OtJB  correspondent  with  the  Chin 
Field  Force,  in  one  of  his  recent  telegrams  (sa^s  the 
Pionrer)  gave  a  pleasant  account  of  a  Chin  village 
which  the  party  inspected  before  committing  it  to 
the  flames — with  its  neat  garden-plots,  its  well- 
arranged  water  supply,  the  well-kept  interiors,  and 
the  ample  domestic  stores — and  our  officers  have  by 
this  time  obtained  many  glimpses  of  the  habits  of 
these  barbarous  but  not  uninteresting  people. 
Casual  shots  fired  on  the  hills  at  first  excited  the 
vigilance  of  our  picquets,  but  were  soon  found  to  be 
omy  designed  for  the  dead,  the  attention  of  whose 
spirits  tkey  were  intended  to  attract.  When  a  Chin 
falls  in  action  the  best  way  of  appeasing  his  shade 
is  to  kill  one  of  the  enemy  in  return,  but  if  that  is 
not  practicable,  a  buffalo  serves  as  a  substitute. 
When  the  sacrifice  is  accomplished  the  friends  go  to 
the  spot  where  the  deceased  fell,  and,  summoning 
his  spirit  with  the  firing  of  a  gun,  call  out  that  he  is 
avenged,  and  he  can  then  have  rest.  Otherwise  ho 
must  for  ever  hauift  the  spot  disconsolate.  The  use 
of  firearms  seems  to  be  very  general  among  them, 
and  they  escape  the  ammunition  difficulty  which 
besets  other  jungle  people  by  making  their  own 
powder.  Saltpetre  appears  to  be  common  on  the 
Chin  hills,  and  they  have  the  secret  of  mixing  it 
with  charcoal  and  the  seeds  of  the  aunglak,  a  creeper 
which  grows  abundantly  in  the  country.  These 
seeds  are  split,  roasted,  and  then  pounded  up  and 
moistened  with  tobacco- juice  or  spint,  and  the  com- 
pound makes  apowder  which  is  said  to  be  of  very 
fair  quality.  Those  individuals  of  the  tribe  whose 
acquaintance  the  force  has  made  have  shown  them- 
selves very  intelligent,  and,  like  all  savages, 
immensely  inquisitive.  The  curiosity  of  one  man 
was  especially  token  by  a  pair  of  boots  on  trees 
which  ne  espied  in  a  tent ;  the  reason  became  plain 
when  it  was  discovered  that  he  thought  the  trees 
were  human  logs  which  the  English,  he  supposed, 
took  in  preference  to  heads.  vThatever  else  the 
annexation  of  Upper  Burmah  has  accomplished,  it 
has  opened  up  unrivalled  opportunities  for  the 
ethnologist  for  half  a  century  to  come.  Chins, 
Kachins,  and  Karens;  Lushais,  Sylus,  and  How- 
longs — what  a  field  for  the  student  of  primitive 
man! 

'*  A  curious  practice  of  the  Shans  was  brought  to 
light  the  other  day  by  one  of  the  special  corre- 
spondents of  the  Rangoon  Gazette  with  the  Karenni 
expedition.  It  appears  that  when  the  daooit  Boh 
Twek  Nga  Loo  was  shot  in  his  attempt  to  escape 
from  his  escort,  and  his  body  burned,  certain  Shans 
from  Hopen  sent  men,  had  the  body  exhumed,  cut 
off  the  head,  and  sent  it  on  to  Moue,  the  scene  of 
Twek  Nga  Loo's  recent  exploits,  and  there  it  was 
exhibited  in  the  bazaars.  The  body  in  the  mean 
time  was  boiled  down  into  a  kind  of  ointment,  and 
this  is  now  being  retailed  at  high  rates  everywhere, 
as  it  is  supposed  to  possess  extraordinary  virtues, 
and  to  endow  the  persona  anointed  with  high 
couri^  and  supernatural  abilities,  such  as  Twek 
Nga  Loo  was  said  to  be  possessed  of."  Bos. 

WHBBE  DO  ELIES  COMB  FBOIC  P 

[29745.]— Allow  me  to  add  to  "  J.  T.  M.'s  "  re- 
marks. Firstly,  the  number  of  eggs  laid  by  tiie 
common  house-fly  in  England  is  generally  60  to  70, 
and  not  so  many  as  100.  Secondly,  in  warm  weather 
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the  eggi  hatch  in  the  act  of  depautioii :  and  thirdly, 
there  ue  Ihree  or  tour  diiTerentfliea  gsueraUy  called 
"common  hoiue^fly,"  differing  in  siie  oncf  mouth 


SATtmiT. 

[29746.] — I  nrcioss  a  diamiug  of  Saturn,  mads 
nnder  faToorable  definition  on  the  3rd  March,  with 
a  power  ol  330  on  an  S^in.  reSeclor. 

A  soft  dark  ihadiD^,  too  ill-defined  to  be  called 
a  divi^on,  waa  viuble  m  the  preceding  anaa  of  ring 
A,  about  the  centre  of  the  ring.  The  outer  portion 
of  ring  B  was,  u  usual,  veiy  brilliant  tor  about  one 
qnaiter  the  width  of  the  ring,  a  gniduated  shading 
Buddraily  becoming  veiy  dark  towaids  the  inner 
cdga  ooTQring  the  romaiiidor. 

The  yellow  equatorial  belt  appeared  to  be  dirided 
into  two  lonee,  o(  which  the  southern  one  was 
narrower  and  much  brii^htor  than  the  other.  A  taint 
diffused  light  waa  visible  about  half-way  between 
the  dark  belt  adjoining  the  equatonsl  EOtie  and  the 

Sle.  The  polar  region  was  vary  dork,  perhaps  the 
rk«t  part  of  the  globe.  The  shadow  of  the  ball 
on  the  rings  appeared  to  be  concave,  widening 
towards  the  soutli,  and  no  notch  was  risible. 

lie  shadow  of  the  rings  on  the  planet,  which  was 
a  tew  weeks  ago  a  conspicuous  feature,  has  now 
completely  disappeared.  It  was  last  seen  about  the 
middle  of  January  as  a  narrow  black  line  across  the 
planet,  adjoining  the  rings. 

I  should  be  glad  to  see  observers  follow  the 
example  of  previous  years,  and  forward  obeecva- 
tiona  of  Saturn  to  the  Enoluh  MECHunc. 

Didsbuiy.  doo.  F.  H.  Hallowev. 

HATBON'S  OUTTBB-BAB. 

[29747.]— tj  reply  to  Fredt.  Carrp.  the  analogy 
drawn  by  "  a  young  taun  trniig  his  beoltli  "  dooj 
not  apply  in  this  case.     Freak.  Cane  has  a  "  verv 

wiotohed  lathe,       

and  not  over- well  fitted,"  and  by  thi 
a  cutter-bar  tented  upon  it.  As  well  might  a  rail- 
way company  oondenm  a  Westinghouse  brake, 
because  the  valros  and  pipes  by  which  it  was  aup- 
rfied  with  air  were  leaky  and  out  of  order. 
Would  ther  think  it  a  fair  trial  ?  or  by  such  a  trial 
condemn  the  brake  as  useless,  because  it  failed  to 
lot  with  certnini 
j>  the  old  hand- 
It  is  much  more  reasonable  to  suppose  the  owner 
of  such  a  trumpery  lathe  has  an  equally  poorly- 
oonrtructad  cutter- far. 

HowcTer,  let  that  be  what  it  may,  he  may  rely 
that  a ■' wretchedly-fitted slide-rest,''  &o.,isnotby 
any  means  a  fair  trial.  BegardinK  the  overhang  of 
UiH  Eavdon  bar,  which  is,  or  shotdd  be,  2in.  or  2jiti. 
from  edge  of  rest  to  point  of  tool,  I  would  ask  Sow 
often  is  It  that  a  toof  has  to  extend  3in.  or  even  4in. 
away  bom  the  rest  to  accomplish  the  work  in  hand  j' 
so  that  the  queation  of  overhang  in  a  Haydon  t>ar 
is  hardly  the  point  of  discussion. 
It  is  i^uite  true,  however,  for  genera!  metal  work 

in  a  5in.  centre  lathe,  and  especially  in  a  g "* 

hithe,  that  ^in.  is  too  small  a  sectioD  for  the  ci 
tool,  and  jln.  would  be  better ;  each  a  tool 
rately  shi^penad  in  a  welt-made  cutter-bar,  is  fully 
eqaal  in  power  and  capacity  to  any  solid  forged 
t(x>t,  with  the  advantage  that  no  fairing  is  required, 


rn  the  Chinese  screw-catting  lathe,  with  whidi  I 
ras  unacquainted.  It  had  mquently  been  a  matter 
if  corioeity  and  speoulatian  with  ma  a*  to  "■  — 
icrew-thieads  were  cut   by  theae  curious  u 


;ing  people.  It  reminded  me  of  a  Chinese  I 
machine  for  cutting  diamonds,  in  which  treadle  I 
molJOQ  is  similar,  described  by  the  Jesuit,  Louis  le 
Comte,  in  his  work,  "  Nouveaui  M^moim  sur 
I'ECat  de  la  Chine,"  published  i 


Taking  it  for  granted  that  all  true  mechanics 
ad  mechauiciaiis  aia  ioterBsted  in  primitiTe  con- 
trivances, an  extract  from  the  above  work,  in  the 
French  of  the  period,  which  I  hove  somewhat  cur- 
tailed, togethor  with  a  rou|^  tracing  of  the  original 


's article  "Tides 


'ugravinit,  may  be  acceptable  to  your  readers.  It 
s  scarcely  uotefflary  to  point  out  the  int«reatin(t 
comparison  which  may  he  mB<le  between  this 
primitive  machine  and  the  modem  appliances  for 
''  e  same  purpose,  which  were  m  freely  illustratel 

a  practical  manner  at  the  Inventions  Bihibition 

South  Kensington  in  ISR'j. 

"  .  .  .  .  Au  reste  ils  ont  une  facilite  tort 
grande  a  IcBtaillar;  car  en  France,  quoique  nous 
leur  donuions  toules  sortes  da  fi^ires.  co  n'est  iias 
ians  travail  et  ssos  d^usc.  On  a  coupu  ii 
Xaiikin  la  mienne  en  moins  de  deui  heures.  La 
machine    dont    ils    se    servirent    pour    cola   C3t 

ils  abregeront  beaucoup  leur  travail.  .  .  . 
A  ruuo  des  eitn-mit^  du  cylindre  [that  U, 
the      axle)      on      a    mastiqui!     per     son      centre 

b    plaque    de    ter     fort     mince,     fort    rendu. 

1  bien  aiguislie  en  tout  son  oontonr,  qui 
environ     nuit      pouoes      de     diometre,     et 

ens  and  tantost  en  dessous,  sijlon  qu'on  £1eve  ou 
OQ    abat    lea    marches.      L'Ouvrier    cependant 
Bente  d'mie  main  I'aiman,  et  de    I'autre  de  la 
ic  fait  d'un  sable  tree-fin.  qui  ratrolchit  le  fe 
qui  eert  i  couper  la  pierre ;  mais  parce  quo 
en  passant  au  truven  du    sable  le  jette  et 
pousse  biut  au  tour  avsc  violence,  ce  qui  ponrrc 
aveugler  celui  qui  travaOle.    On  a  soin  de  plao 
'  'wment  au-de«*us  un  petite  latta  tonrufe  i 
■cerclo,  qui  re^t  etqm  en  defend  I'ouvrier." 
A.  ICaraon. 


[29749.]— Thkbb  is  no  complete 

subject,  as  far  as  I   know,  m  any  c „      __ 

popular  book  or  article.  We  are  often  told,  without 
qualification,  that  it  there  were  no  friction,  loi 
water  of  the  dynamical  lunar  tide  must  be  ondf 
the  moon.  Newton  himself  tells  us  this  in  FrincipU  , 
I.lzvi.  Cor.  19.  Airy  leaves  n«  under  this  impreanon 
in   his   elementaiy   geometrical  treatment  of  the 


subject  in  JToiK/i/y  .Vu(i™,  U.A.S.,  VoL  XXVI., 
1866,  p.  229,  IS  also  Abbott  in  hit  geometricni 
treatment  of  the  same  in  rfiil.  Ung.,  Jan.  1S70. 
The  reason  being  that  the  tidal  wave's  oirn  forward 
swing  is  nwlected,  as  may  be  done  for  shallow,  or 
— ipantivSy  shallow,  depths  of  water — i.e..  not 
much  greater  than  the  actual  depths  of  o\ 

ins.     Airy  himself  J  1  "   '' — '" 

the  needed  qualificatioi 
looked. 

The  following  )■  taken  from  Ally's  article  "Tid 
and  Wavm,"  m  Eneyl.  Mttrop.  Vol.  V.  (hare  r 
fertadloby.^),  and  O.H.Darwin's  art.,  "Tidoa," 
in  Ene^l.  SHI.,  last  ed.  (here  referred  to  by  D). 
Tor  HmlpUdty  we  diall.   with   Airy,    confine  our 

ittmlion  to  the  water  in  a  canal  of  uniform  depth 
and  width  running  round  the  Equator  and  retumui); 
into  itwdf ;  and  we  shall  b^;in  with  the  lunar  tide 
separately. 

First,  let  there  be  no  friction.  The  velocity  with 
which  a  tree,  friutionless,  bodily  undulatioa  ot  thu 
water  would  travel  ot  its  own  oooord  is  Jgd;  ij 
being  gravity,  and  d  the  depth  ot  the  water.  In 
order  uat  such  undulation  should  so  travel  with  the 
velocity  of  the  forced  luuar  tidal  wave— viz.,  about 
1003'omilea  per  hour,  the  depth  of  the  water  should 
be  about  12- iH  miles ;  this  we  shall  call  the  critical 
depth  tor  the  luuar  tide,  (u)  Now  lot  the  depth  ot 
the  water  be  less  than  this,  bo  that  a  free  bodily  wava 
would  travel  of  itself  less  fast  than  the  f oioed  luuar 
tidal  wave  ;  in  this  esse  Uw  water  of  Che  dynamical 
tide  vvill  be  under  the  moon— i.e.,  high  watorwillbe 
90'  behind,  or  east  of,  tlie  moon.  Qi)  Now  let  (ha 
depth  of  the  water  be  greater  than  the  critical 
depth,  so  (hat  tho  free  wave  would  travel  of  itself 
faster  than  the  forced  lunar  tidal  wave :  in  this 
ISO  high  water  ot  the  dynamical  tide  will  be  undar 
Lfi  moon  (,1,  pp.  3'.i3*  mid  3.j;»  ;  /),  pp.  VA  anJ 
r4-5).  Airy,  p.  323*,  Gm]>haaiao9  this  oy  the  foL- 
.-wiug  illuitittljon  : — If  there  were  two  canals  ex- 
tending right  round  the  Equator  side  by  aide,  one 
being  more,  and  the  other  leas,  deep  than  the  cnlicaJ 
depth,  Chen,  with  frictionless  dynamicil  tides,  high 
water  in  one  canal  and  low  water  in  the  other, 
would  run  abreast. 

Now  let  there  Ix  friction.  In  case  a.  paradoxica] 
aa  it  may  seem  at  first  sight,  friction  will  acoolerate 
the  high  tido,  or  moke  it  to  bo  ahead  ot  the  pasitian 
that  it  would  occupy  without  friction  (j4,  p.  3a2"  : 

/(,  p.  375 ;  also  Aury,  M.  .VoM.,  iifti  tupra,  and 
Abbott,  ub\  •upra).  But  the  oscillatory  motion  of 
the  water  ilaclf  and  the  raaputude  of  tho  tide  will 
be  diminished  by  tho  friction.  In  case  *,  on  the 
contrary,  friction  will  retard  the  high  tida,  or  make 
it  to  be  behind  the  position  that  it  would  occupy 

without  friction  (D,  p.  374) ;  tho  shift-  in  ench 
instance  being  greater  or  less,  oecordint  oa  tho 
friction  is  greater  or  leas.    Therefore,  w-"-  -" '■■- 

depth  of  the  water,  the  < 

friction   fbelonging  i 

tinction  to  that  belo_„_„   ..    _...  _ 

will  be  somewhere  witmn  the  first  quadra*! 

or  east  of  the  moon.      We  mav  add  that  Je 

of  watsr  greater,  and  another  less,  th: 

depth,  would  give  the  saoM  amount  i 

high  tide  behind  the  moon,  it  they  « 

with  suitable  respectiva  frictions. 
Similarly,  ot   oounw.  with  the  so 

tide,  axomt  that  for  this  tide,  whoee  vi 

beabout'1037-4  miln  per  hour,  f-- 

would  be  about  13-66  -"~ 
We  nuy  now  add 

the  above  (see -<,  p.  3'^'),  v 

of  the  Equatorial   oonal   i 

critical  depths,  and  there  w 

tides  would  occur  at  the  qi 

tidee  at  tho  syiypiee,  of   si 

friction,    spring-tides   would 

qnadntores,  and  neap-tidea   ' 


le  dynamical  .hipb  tide  with 
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OBLIiS  IN   SBXIE8  AKD  PABAI.LKT.. 

129750.]— In  series,  parallel,  or  seriM-panUlot 
aimtgements  of  cells,  the  raifon  d'itre  of  the 
nsoltant  E.H.F.,  Int.  B.,  luid  Quontit}'  is  not 
alw&yfl  clear  to  the  tyro. 

Take  the  toor  t3^cal  eiomplea,  A,B,C,D,  and 
tbeirhfdrauUcatialogiee  A'.B,  C'.I)',  vrhich  I  will 
ose  for  the  loke  of  compiuikliTe  argument. 

ImpriBiii.—la  each  cell  let  E.M.F.  =  I  volt. 

Tntamaj  B.  b  I  obm  ■  m. 

Quantity  (Q)  or  topadty  >  1,000  couaomb* 
■  1  Idlo-ooulomb  •  V.o. 

Let  each  cistern  hare  a  capacity  of  1  gallon . 

lat  cam.  A.— .Six  cells  in  series.  Total  E.U.F. 
m    6   Tolts;    total    Int.  It.  -    6»:    total   cnparitf 


(Thes. 

nnstance  of  the  cells 

Now.  the  total  pressure  or  head  of  the  combina- 
tion is  6",  corresponding  to  6  volte  in  A.  The  total 
B.  to  flow  is  the  sum  of  the  six  lengths  of  tube 
m  6,  correaponding  to  6u  in  A.  The  total  capacity 
a  1  gallon,  cDrresponding  to  I  k.  ~  ^ 

NoTl  Beve.— One  ma;  argue, 
together  hold  six  gallone,  surely  that  represents  the 
capacity  of  the  sjalfimf    No  ;  ' 


Lfi  gallon  has  been  drawr 
ia  emp^,  and  the  original  pressuie  is  gone, 
leduced  to  5'.    Tme,  we  may  get  eiz  gallon 


out. 


re  than  I  k.c.  from 
A,  but  not  at  6  V.  E.M.F. 

2nd  case,  B.— Six  cells  in  pandlel,  E.H.F. 
Int.  R.  -  )»  q  =  6  k.c. 

B'. — The  level  of  this  whole  mstem  is  1', 
■ponding  to  1  volt  in  B.     There  beiDg  six  tubes  in  a 
row,  the  total  B.  lo  flow  is  jth  Uie  B.  of  any 
tnbe,  oorrospon^'"  ~  '-■'-••"- 


6p.ll 
befon 


japonding  to  ^c*  in  B.  He  cApadty  is 
for  that  quantity  may  be  drawn  off 
Te  of  r  is  gone  (oorraeponding  |- 


le  preesure 
6  k.c  in  BO. 

Compare  in  a  ^twiTw  number  the  3rd  and  4th 


C'.— Total   pnuura   of   whole   lyitem  =   2ft 
4n«iilitj  =  3galB.,  totBliewt-toftow  •■  |g«l*. 


4th  Caw,  D.— Two  rvws  •»  parallel  of  three  tn 
teria.  E.M.F.,  3  Tolla.  Int.  It  -  i  of  3»  =  He 
Q  =  2  k.o. 

D' .-—Total  pressure  of  system  =  3',  B.  to  flow 
1  of  3  tubas  in  series  =  Ij.  quantity  =  2  gals. 

Analogies  are  most  useful  m  explaining  ormaking 
clear  what  would  otherwise  be  hard  to  comprebena. 
But  they  are  never  perfect,  of  course,  and  conse- 
quently must  not  bo  followed  up  too  far. 

W.  Ferren  Uaycock,  A,I.E.E. 

THE  t-BTOEN  JAB. 

[29751.]— Is  letter  29689  F.  W.  Mason  neglects 
the  most  important  point  ti  ' 
Leyden  jar — viz.,  insulation.  Th 
of  the  ahove-namod  letter  may  thu 
jar  "  sji  exculleut  contrivance,  I  tt 
ihat  I  have  never  come  octoh  h 
insbiunent.  The  inside  surface  ii 
is  made  a  good  conductor  by  the 
from  (he  evaporating  wat^r,  and  is  therefore 
le«.  The  outside  surface  is  the  only  inauL 
offered,  and  even  it  must  be  of  the  poorest  quality, 

sinco  it  is  exposed  '-  " ■-■ — ^  ^ — '  -' 

the  air. 


st  certainly  say 
bis  fonn  of  jar 


a  moisture  and  dnst  of 


the  iJeyden  jar.  Hitherto 
have  been  told  that  inifuer  ion  took  place  in  aLeydon 
jar,  and  was  led  to  think  that  if  the  glass  had  any- 
thing perceptibly  conductive  in  it  at  all  it  was  to  be 
rejeSed.  Further,  we  were  taught  to  think  Chat 
the  capacity  of  a  l,eyden  jar  depended  upon  (1) 
the  distance  between  the  two  conductors ;  (i\  we 
size  of  the  active  sorfaoe  of  the  cnnductort ;  (3)  the 
nature  of  the  dielectric  between  them  (extra  dense 
glass  being  the  best).  Fn>m  F.  Uason's  letter  it 
that  as  long  as  a  thin  glass  tumbler  is  used 
\  matter  whether  in  only  itandt  on  a  tray 
of  xino  or  whether  it  is  cererid  wiOi  tin-foil. 

The  jar  shown  in  the  Fig.  is  of  the  type  first 
adopted  by  Sir  William  Thomsoa.  It  will  be 
found  to  act  well  under  all  abnosphoric  oondi- 
tioni,  and  ii  always  ready  for  yae,  without  the 
'  yin^  proctaa  before  a  fire.    To  make 

_., ,      4  thu  type,  pioonie  aidosi  jar  of  the 

■hape  diown  of  good,  denae,  flint  ^ass ;  carefully 
waah  with  nda-watOT  and  a  rag,  thai  with  ordinoiy 
water  withoat  the  rag,  and  bifUy  with  distilled 
water.    Cork  the  bottls  without  £ying  the  inkde, 


with  a  cloth  dry  the  outside,  posto  on  the  tintofl 
over  the  lovrer  half  of  the  jar,  aiid  varnish  (he 
upper  half  (outside  only)  with  shellac  i-amish ; 
next  the  split  leaden  tube  (the  novel  port  of  the 
instrument,  due  to  the  nuthor)  is  inserted  and 
led  insido  the  bottle  by  pressing  it  down,  as 
in  (he  fitiuro.     The  tube  now  stands  in  Ihs 

iar  without  touching  the  neck  at  any  part.  The 
cngth  of  the  legs  should  be  made  a  little  over  half 
diameter  of  the  bottom  of  the  jar.  Strong  H^O, 
is  than  poured  through  the  lend  tube,  with  the  help 
of  a  tiit  of  rubber  tubing  and  a  funnel,  until  it  u 
level  with  the  top  of  the  tinfoil.  The  advantage  is 
thatanarrDw-noi:ked  bottle  can  bo  used  wi^ont 
fear  of  destroying  the  insulation  liy  splashing  when 
pouring  in  tlie  sulphuric  acid.  The  object  of  the 
narrow  neck  is,  of  course,  to  diminish  the  size  of  (he 
path  tor  escape  of  (he  charge,  or  to  improve  the 
lusulatJOD.  'noon  not  in  use,  an  indiarubhcr  stopper 
in  two  halves  eurrounds  the  lead  tube  ;it  the  moutb, 
and  closes  the  tiottle  ogoitiit  the  moisture  and  dust 
of  the  air.  The  H,SO,  (hen  also  abeorbn  all  the  ' 
moisture  (here  muy  perclionce  bo  on  the  inner 
surface  of  the  glass.  A  small  ball  may  be  made  to 
slip  over  the  end  of  the  lead  tube  to  prevent 
"  brush  discharge." 

Regarding  the  thickness  of  the  gloss  used,  the 
best  "double  extra  den<<e"  flint  gloss  may  be 
charged  with  a  potential  difference  nearly  equal  to 


Q 


100,000  volts  per  iliin.  thickness,  or,  more  coTTectly, 
a  "  Leyden  jar."  made  es  described,  and  of  the 
glassmentioneil-lin.  thick,  may  be  chorgedlfully 
with  the  said  voltage,  or  Iw  an  influence  machine 
mving  !in.  sparks.  Thongh  it  may  he  possible  (« 
chai^  with  a  higher  potential  ilifference  than  this, 
it  is  not  safe.  The  neck  of  the  bottle  must  t»niade 
so  large  that  a  si«Tk  cannot  pass  from  the  lead  tube 
to  the  dirt  and  dual  which  collects  on  the  outer  sur- 
face of  the  jar.    It  therefore  varies  with  the  P.D, 

The  difference  between  a  good  "Lejden  jar" 

and  a  bad  one  is    this :    A   good  one  will  retain 

nearly  the  whole  charge  given  to  it,  whereas  a  bad 

will  lose  nearly  all  the  charge  you  g 


la^e  machine  is  required  to  fully  charge  a  bad  jar, 
and  a  small  machine  will  fully  charge  a  good  one 
(both  of  the  same  capacity).  A  given  machine  will 
fully  charge  a  good  Jar  in  a  short  time,  and  a  bad 


a  much  longer  time.  A  good  jar  will  hold 
its  charge  for  a  long  time  :  a  bod  one  loeee  it  imme- 
diately. A  good  jar  will  also  stand  a  charge  of 
liigher  P.D.  Uian  a  bad  one  (both  having  the  same 
thicbiees  of  dielectric).  A  thick-glass  Levden  jar 
may  be  just  as  good  for  the  purpose  for  which  it  is 
intended  as  a  thin-glsss  one.  Thtckueas  or  thin- 
ness of  the  glass  has  nothing  whatsoever  to  do  with 
thoyiMjfily  of  a  "Leyden  iar,"  though  it  affects 
the  capacity.  Qilbart  B.  LaokhofT. 

OBQAH  KATTBBS— TONE  COLOCB. 

[29752.]— In  "Choptirs"  letter  of  the  Bth  iiat. 
(2Ai97},  he  is  labour!^  under  a  wrong  impremion 
aa  to  the  two  grand  instruments  he  refers  (o.  It 
must  not  be  asumed  that  because  I  did  not  allude 
to  them,  I  ignore  them.    Quite  the  reverw. 

I  have  enjoyed  many  a  Saturday  aftemocn  at 
Hr.  Beat's  recitals,  and  heard  (he  ■'8(omy 
Unnell"  with  a  •anse  of  feeling  that  would  prepare 


74 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE:    No.  1,252.  Mahoh  22,  1889. 


one  to  Bee  it  in  the  perfection  that  nature  gives  it. 
In  £act^  I  never  heaxd  ''(that  boisteronji  torbulenoe" 
80  musically  rendered  on  any  other  instrument.  Its 
resources  for  such  are  immense,  and  its  position  aids 
it  very  much.  But  one  must  not  lose  sight  of  the 
fact  that  no  such  results  could  have  ever  been 
attained  if  its  builder — ^who,  by  the  way,  I  may 
say,  is  the  builder  in  England — ^had  not  got  the 
courage  and  wisdom  to  guide  his  ability  out  of  the 
stock- m-trade  lines  that  stiU  govern  tne  head»— or 
blockheads— of  most  of  the  builders  (?)  of  the 
present  day. 

It  not  unfrequently  happens  that  when  a  builder 
of  such  high  renown  as  Mr.  Willis  holds,  departs 
irom  one  system  and  makes  a  change  for  the  better, 
that  a  host  of  brain-suddng  parasms  come  poking 
about  and  measuring  his  work,  and  producing  a 
fae-timile  of  what  they  have  seen ;  but,  at  the  same 
time,  don't  understand,  and  never  will.  I  once 
heard  a  man  say  that  his  reeds  were  the  "  same  as 
Willis's,"  because  he  took  the  scale  off  some  original 
stops  by  Mr.  Willis;  but  having  the  scale  of 
any  man's  pipes  will  not  be  a  guarantee  that  his 
intonation  will  be  precisely  the  same,  or,  indeed,  as 
good,  unless  he  is  a  "  master  "  of  his  art,  and  even 
tnen  he  has  not  had  the  worrying  drudgery  that 
alone  gives  experience  to  overoome  the  various 
difficulnes  that  crop  up.  Some  time  ago  I  worked 
in  a  firm  in  London  where  the  tuning  is  done  by 
crushing  the  ends  of  the  pipes,  and  I  nappened  to 
remark  that  it  was  a  most  un-mechanical  way  to  do 
it,  not  to  say  anything  of  the  second-hand  appear- 
ance of  the  pipes  or  the  alteration  in  quality  of  each 
identical  pipe.  The  reply  was,  "It  is  a  quicker 
way,  and  besides,  we  do  not  bdieve  in  a  man  Jmock- 
ing  down  cones  or  brasses  on  haxd  metal,  and  alter- 
ing the  position  of  the  lan^ds;  we  always  tune 
this  yrvy,  and  we  always  wm."  Now,  if  a  pipe  be 
cut  carefully  to  its  length,  no  such  thing  as  heavy 
knocking  ox  cones  or  brasses  is  needed  to  tune  it. 
I  suppose  the  contents  of  a  tuner's  bag  of  this  sort 
is  a  ^*  candlestick,"  and  a  wood-chopper  to  tune  the 
reeds  with — certainly  nothing  more  is  needed.  One 
must  not  expect  anything  m  the  form  of  **tone 
colour"  out  of  such  manipulation  as  this.  It  un- 
foxtunately  happens  for  "tonal"  art  that  many 
builders  think  that  if  a  pipe  has  a  certain  form, 
that  simply  getting  it  on  its  speech  is  the  acme 
of  voicing ;  but  a  greater  aim  than  this  is  to  be 
taken,  tfnder  oertam  conditions  of  scale,  pressure, 
breadth  of  mouth  in  proportion  to  circumference, 
height  of  mouthy  thickness  of  material,  length  of 
feet,  especially  in  metal  work,  nicking  and  slotting, 
pier^ang  (as  in  harmonic  flutes),  &c.,  pipes  can  be 
made  to  produce  tones  other  than  the  result  that 
comes  from  the  simple  nicking  and  ildjustment  of 
languid  and  lip  necessary  to  insure  speech.  In 
this,  and  the  quantity  of  tone  of  a  particular 
quality  to  form  the  groundwork,  and  the  variety  to 
further  impress  the  ideas  of  the  composer  on  the 
ear,  and  give  rise  to  pleasurable  reelings  that 
slumber  in  the  breast  and  need  awakening,  is  the 
real  aim  of  a  builder  of  true  feeling— >in  fact,  it  is 
really  the  picture  of  sound  that  needs  painting,  to 
first  of  all  interest,  add  then  impress.  The  nature 
of  the  buildingy  wnether  for  sacred  or  secular  uses, 
has  a  great  deal  to  do  with  it  as  well.  For  instance, 
a  tender  religions  piece  has  more  effect  in  a  quiet 
aisle  than  in  a  singing-saloon,  and  a  chorus  of 
"  Champagne  Charley  "  would  be  more  suitable  in 
a  saloon  than  in  the  choir  of  a  time-worn  cathedral. 
A  fayouiito  simple  hymn  tune,  sudi  as  "  Hurslev  " 
or  "  Luther's  "  carries  the  associations  of  early  life 
and  "  ooloux  "  with  us  everywhere,  and  no  matter 
where  we  hear  it,  it  carries  pure  feelings  of  a  kind 
and  forgivinff  nature,  and  promptly  brings  us  all  to 
the  one  leveTspirituaJly. 

I  remember  well  my  first  Sunday  at  sea  when 
^ing  to  the  Cape.  The  service  was  conducted 
m  the  larger  saloon,  and  the  earnestness  of 
all  was  a  notable  thing.  When  the  hymn— 
<*Great  God,  What  do  I  see  and  Hear'*^— was 
giyen  out.  there  seemed  to  be  a  unanimity 
amongst  tne  congregation  that  far  exceeded  any- 
thing I  ever  remembered  before  or  since ;  all  sang 
their  best,  and  each  one  for  himself —«11  restraint  or 
feeling  of  being  criticised  being  banished ;  it  made 
one  feel  comfortable,  Imowinff  that  there  was  only 
lin.  of  iron  between  all  hanos  and  eternity ;  the 
true  ring  was  in  it,  and  it  is  such  a  true  ring  that 
elevates  all  true  men  above  the  grovelling  thoughts 
of  making  money  by  a  trade  suoa  as  the  organ  fine. 
We  all  have  the  same  wood,  ivory,  lead,  tin,  brass, 
&c.,  to  use,  and  probably,  if  as  a  matter  of  com- 
merce, we  pay  universally  the  same  price  to 
produce  an  open  diapason  or  a  trumpet ;  then  in  ail 
propriety  let  us  voice  it,  and  present  it  to  the 
puoiio  as  a  work  of  art ;  the  prestige  lies  there. 
Then,  if  we  can  introduce  perfect  mechanism  to 
control  it,  we  have  done  our  oest  and  we  shall  reap 
if  we  faint  not.  I  am  pleased  to  say  from  expen- 
€Doe  that  greater  interest  is  being  taken  by  the 
public  in  organ  matters ;  the  many  disappointments 
xhey  have  had  have  guarded  them  against  the 
ignorant  and  preiudiced  statements  of  the  '*  trade," 
and  they  ore  not  only  thankful,  but  satisfied  that 
their  desires  as  to  "  tonal "  and  other  oonstmction 
have  been  made  known  to  men  of  education  and 
<xmstraotiyo  ability — ^men  who  have  striven  against 


crushing  odds,  backed  up  by  the  statements  of 
ignorant  and  biased  members  of  the  **  trade," 
that  they  were  "outsiders"  and  should  be 
opposed  for  opposition's  sake.  One  thing 
certain  is  that  the  results  of  these  men's 
efforts  are  being  universally  "  copied  "  by  nearly 
everyone  who  e^ewed  them  before,  and  in  many 
cases  by  doing  so  they  have  been  made  to  eat  tiie 
leek.  These  same  copyists  have  for  years  tried 
every  available  resource  they  knew  of  to  produce 
such  magnificent  ideas  of  tone  as  at  St.  George's 
Hall  and  St.  Paul's  Cathedral,  but  have  totally 
faOed.  I  have  frequently  heard  from  them  that  the 
lack  of  a  player,  such  as  the  talented  gentlemen 
whojierfonn  at  the  before-mentioned  places,  does 
not  bring  the  "  beauties  "  of  their  instruments  out ; 
but  all  the  combined  talent  of  the  prof  essiomd  and 
good  amateur  organists  put  together  would  never 
entitle  the  oonstraction  or  tone  of  their  organs  to 
anj^  successful  issue  other  than  a  "commercial" 
one.  I  would  be  venr  happy  to  see  letters  from 
other  gentlemen  like  "  Chopm  "  ventilate  the  sub- 
ject, not  only  of  colour,  but  construction,  in  the  i>ages 
of  the  "£.  M."  I  beg  to  assure  "  Chopin '^^t 
"  free  reeds  "  are  not  uncontrollable  as  to  "blare," 
for  others  as  well  as  myself  can  reduce  or  increase 
the  tones  to  a  uniform  standard  of  iatensity. 

Wm.  Bobinson. 


ODOUB  OF  ANIKAIiS. 

[29763.1— The  letter  of  "  The  Lvdney  Dispenser  " 
(29665),  though  it  gives  a  probable  explanation  as 
to  the  reason  why  animals  are  odoriferous,  hardly 
touches  the  origioal  question,  which  referred  more 
particularly  to  uie  odour  of  certain  human  beings. 
1  suppose  all  of  us  who  have  a  tolerably  sensitive 
nose  must  have  observed  the  phenomenon,  which  is 
totally  disconnected  from  any  habits  of  personal 
deannness  or  care  in.  eating.  I  have  two  iostances 
in  my  mind  now— one  of  a  young  gentleman  who 
had  a  most  persistent  odour  of  a  ^^t— or,  perhaps, 
that  of  a  sheep  might  better  describe  it.  It  was  not 
very  strong,  and  a  good  many  people  might  not 
have  noticed  it,  but  I  always  did.  Now,  uiis  was 
not  due  to  any  lack  of  care  of  the  person,  for  the 
young  man  was  a  gentleman — ^by  that  I  mean  in  all 
those  things,  such  as  frequent  bathing,  plain  eating, 
&c.,  that  a  gentleman  is  careful  about.  The  other 
instance  was  rather  agjreeable  than  otherwise,  the 
person  in  question  having  a  faint  smell  as  of  violets 
always  hanging  around  him  (he  never  used  per- 
fumery in  an^  shape^.  Misht  not  this  arise  from 
the  unne,  wmch  will  have  tnis  smell  when  turpen- 
tine is  taken,  either  through  the  stomach  or  by 
absorption.  Those  of  us  who  have  been  brought 
into  contact  much  with  coloured  persons  know  how 
abominably  scmie  of  them  smeU.  Capt.  Bichud 
Burton  alludes  to  this  in  one  of  his  worlm,  and  says 
(I  quote  from  memory^  that  the  smell  has  no  rela- 
tion to  the  habits  of  tne  negro,  either  of  personal 
deanlinesB  or  diet.  I  have  never  seen  any  explana- 
tion offered  of  the  peculiar  phenomenon,  and  if  any* 
one  can  give  us^  any  flight  on  the  matter  I  hopehe 
will  do  so.  "  H.  E.  Smith. 

OAS   BATTBBIES. 

[29754.]— I  AX  much  obliged  to  G.  B.  Luckhoff 
for  his  references  to  various  papers  on  the  above 
subject,  and  also  for  his  suggestion  of  treathig 
carbon  plates ;  but  I  have  come  to  the  condusiou 
that,  owing  to  their  resistance  and  excessive  fragile- 
ness,  they  can  never  be  used  with  any  great  success 
in  a  gas-battery. 

I  have  ouite  laid  them  aside  for  the  wire-mesh 
plates,  ana  with  regard  to  these,  though  I  quite 
acknowledge  that  the  porosity  is  somewhat 
diminished  by  the  prelimixiary  plating,  yet  the  ^[ain 
in  the  conductivity  and  strength  of  the  plate  is  a 
full  compensation  for  the  above  loss.  In  the  lonff 
course  of  my  experiments  I  have  naturally  tried  aU 
sorts  of  devices,  and  at  one  time  was  very  sanguine 
with  regard  to  compressed  porous  metal  plates ;  but, 
owing  to  my  want  of  proper  appliances,  I  had  to 

S've  them  up.  In  case,  however,  anyone  would 
ce  to  experiment  with  them,  the  following  is  the 
way  to  proceed : — ^First  lay  at  bottom  of  the  deposit- 
ing tray  a  sheet  of  copper  mesh  turned  np  on  three 
sides  to  the  depth  of  ^in.,  leaving  the  fourth  side 
about  2^in.  higher,  on  which  to  attach  connecting 
wire,  this  fill  with  copper  oxide  and  compress,  then 
pour  in  dilute  sulpnuric  acid  (one  of  add  to  nine 
of  water),  and  havmg  laid  two  glass  rods  across 
the  oxide  as  insulators,  place  a  caroon  plate,  which 
has  been  previously  well  washed  to  dear  of  de- 
tached carbon  partides  on  the  top,  and  after  leaving 
for  some  time,  in  order  to  allow  a  pcu-tion  of  the 
oxide  to  be  taken  up  in  solution,  connect  the 
carbon  and  copper  mesh  to  the  positive  and  negative 
poles  of  a  battery  respectivdy,  using  an  E.M  J*,  of 
about  three  volts.  Tlien,  when  all  uie  oxide  is  con- 
verted into  metel,  platinise ;  but,  apart  from  my 
reason  given  in  my  letter  to  F.  W.  Mason,  I  think 
they  would  prove  too  fragile  unless  strengthened  by 
a  baddng  ox  stout  metal,  and  they  comd  only  m 
used  in  caustic  solutions. 

With  regard  to  the  e^>eriment  of  gold  and 
platinum  ^ates,  G.  B.  Liickhoff  rnnst  remember 


that  both  possess  catalytic  properties  apart  from 
occultation,  and  I  am  not  at  all  sure  whether,  in 
the  future  gas  battery,  some  metal  not  cap&ble  of 
solution  in  the  cell  (such  as  allotropic  lead)  will  not 
be  used  instead  of  platinum,  since,  under  certain 
conditions,  and  in  certain  acids,  the  latter  metal 
seems  to  lose  its  catalytic  power — at  any  rate,  for  a 
time.  But  these  experiments  must  be  left  to 
others,  as,  owing  to  untoward  drcumstanoes, 
I  have  been  compelled  to  give  up  all  experi. 
mentin^  for  a  tune,  being  chi^y  employed 
lately  m  packing  up  all  mt  apparatus  which 
has  proved  such  a  source  of  endless  researdi 
and  mterest  for  some  yean  past ;  and,  since  I 
hardly  Imow  When  I  may  resume  my  investigations. 
I  have  determined  to  make  public  property  the  cell 
which  I  have  mentioned  in  my  letter  to  F.  W. 
Mason,  and  which  is  the  practical  outcome  of  much 
thought  and  experiment,  and  is  the  latest  improve* 
ment  invented  by  me  up  to  the  22nd  January  last, 
when  I  ceased  from  my  work.  So  much  was  I  im- 
pressed with  the  above,  that  I  had  already  spt  out 
twenty- two  frames  for  the  IS-cell  battery  I  men- 
tion in  letter  No.  29631.  page  481  of  last  vol.,  and 
made  rough  drawings  oi  the  above,  which,  if  the 
Editor  could  find  room,  I  shall  be  glad  to  send,  sboe 
they  explain  fully,  and  embody  several  additional 
details  whidi  may  prove  interesting  to  the  readers 
of  this  discussion  on  gas  batteries. 

G.  B.  Liickhoff  is  pleased  to  say  he  thinks  I  am  a 
bitahead  of  other  inventors  of  gas  batteries;  but, 
stfll,  I  hope  he  does  not  accuse  me  of  believing  that 
the  current  fiows  from  the  —  to  the  +  pole  of  a 
battery ;  and  if  perchance  I  have  been  fairly  suc- 
cessful, it  is  owing  to  the  fact  that  for  more  than 
two  years  I  have  given  them  my  unremitting 
care  and  undivided  attention.  Of  oourse,Inatarally 
feel  much  disappointed  at  not  being  able  to  carry 
out  xnv  latest  design  of  the  IS-cell  battery,  which 
will,  I  think,  ^rove  a  really  workable  one;  but  I 
shall  undertake  to  do  so  at  my  earliest  opportunity, 
when,  perhaps,  by  F.  W.  Mason's  hdp.  1  shall  be 
better  acquainted  with  the  working  of  platinum 
deposits  and  the  difficulties  to  be  overcome.  Bat 
since  an  opportunity  has  been  given  me  by  this  diB- 
cussion,  i  wkh  to  make  known  to  others  facta 
which  may  prove  useful  in  future  experiments  on 
gas  batteries,  so  that  they  may  accomplish  that 
which  I  am  debarred  from  doing — at  any  rate,  at 
present. 

According  to  G.  B.  Liickhoff*s  desire,  I  have 
much  pleasure  in  publishing  my  address  ;  but  I  am 
genenmy  rather  cmary  at  so  domg,  since  once  before 
it  brought  such  an  amount  of  correspondence  from 
outsiders,  which,  to  say  the  least,  was  tedious  to 
answer;  however,  this  does  not  apply  to  O.  B. 
Liickhoff,  for  I  shall  .be  glad  to  receive  his  com- 
munications. 

March  6.  Alfred  Treeby. 


FATHOOEKETIO    EFFBOTS   OF 
VASELINE. 

[29765.]—"  Gaioca  Sioma"  says  he  objects  to  mj 
dictum  that ''  vaseline  is  all  petroleum."  I  am  not 
surprised;  I  should  object  to  such  a  "dictum** 
myself.  I  never  made  tine  assertion.  '*  Vaseline  is 
all  paraffin  "  is  what  I  said.  The  doubts  lingering 
in  "  G.  S.*s  "  mind  are  to  be  attributed  to  his  iudis- 
criminate  use  of  the  words  "petroleum"  and 
"paraffin."  All  petroleum  is  paraffin,  but  all  the 
paraffins  are  not  petroleum.  If  he  were  to  re-read 
my  last  letter,  being  careful  to  distinguish  between 
the  two  words,  the  matter  ought  to  be  dear  to  him. 
I  will,  however,  add  one  more  explanation.  We 
may  compare  the  paraffins  to  a  series  of  objects  of 
gradually  increasing  size,  like  those  toy  sets  of  eggs 
sold  about  the  streets.  The  smallest  would  repre- 
sent the  molecule  of  the  first  paraffin  marsh  gaSt 

H  *^  HH 

CH.  or  H  C  H ;  the  next  ethane,  C  A  or  HC-CH ; 
*  H  HH 

then  propane,  HC-C-CH,  and  so  on.    The  paraffins 

HHH 
of  which  vaseline  is  formed  would  be  some  of  the 
last  of  the  series ;  for  instance — 

HHHHHHHHHHHHHHHH 
HCGCCCOCCCCCCOCCOH  (CjAJ. 
HHHHHHHHHHHHHHHH 

When  raw  petroleum  is  submitted  to  fractionaJ 
distillation,  we  may  distil  off  the  gaseous  and  liquid 
paraffins ;  the  solia  ones  remain  m  tiie  retort,  and 
of  these  latter  vaseline  is  representative. 

ChArles  E.  Sohn,  Analytical  Chemist. 


A    HODEL    LOCOUOTJ 

[29756.1— YOTTB]  correspondent,  *y4.  G."  asks  too 
much.  I  have  made  loco.  mo|dds,  or,  rather, 
miniatures  from  my  own  patterns  |  and  everything 
was  done  at  as  low  a  price  as  possebls.  The  cost  of 
an  entire  set  of  iron,  gunmetiu,  ai^id  brass  CBStings 
and  patterns  (no  f orgings  or  she^t  metal)  for  an 
engine  28iin.  long,  came  to  about  •  £18,  the  castingi 
alone  commg  to  about  £10.  The^  are  not  shop 
prices,  but  patternmaker's  and  %cnmdsr^s-  3ome 
of  the  castings   being  difficult  t^o  noMt  wen 
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diaiged  bf  the  piece :  henoe  the  appazently  high 
price.  I  oATe  given  as  much  a«  £3  lor  patterns  and 
castings  of  a  pair  ol  2iin.  stroke  cvundera,  with 
mitBCSStin,  ooTers,  Talves,  glands,  ac,  included. 
Tbeee  engines  were  to  be  complete  to  the  smallest 

UnleBB  "  J.  O."  contemplates  a  veiy  simple  affair, 
he  will  not  get  oyer  the  job  in  a  twelvemonth, 
ezc«pt  he  goes  to  work  with  elaborate  machinery, 
and  works  10  ot  twelve  hours  a  day.  I  opine  .that 
1899  will  still  aee  him  at  it. 

A.  F.  Sbakaspear. 

Luttichaustr.  14,  Dresden,  March  16. 

[29757.]— I  THINK  that  "  J.  H."  intends  that  aU 
|)atterD8  ahoola  be  made  by  those  taking  in  hand 
the  locoBotive  he  is  at  present  describing  in  *'  Ours.*' 

"J.  6.,"  in  his  letter  (29695)  in  issue  of  March 
Sth.  speaks  of  the  monstrous  price  of  castings  &om 
our  "  model  engmeers."  He  must  take  into  account 
that  the  labour  and  akiU  1b  nearly  all  on  thepattems. 
I  intend  to  moke  a  loco,  such  as  "J.  H."  is  de- 
scribing, or,  at  all  even^.  to  have  a  good  try,  and 
aO  I  can  say  is  that  if  aU  articles  ana  drawings  on 
the  subject  are  as  plain  as  those  that  have  already 
appeared,  that  any  amateur  with  tools,  skill,  and 
p&tieQce  will  be  able  to  make  a  tolerably  good 
working  model.  I  never  coll  a  job  wholly  mv  own 
miletB  I  make  all  patterns  myself.  I  woufd  not 
undertake  to  have  tne  job  done  in  a  year,  working 
in  mv  spare  time  only — i.e.,  from  6  to  8  a.m.,  and 
7to9.»)pjn.  S.  Q.  F. 

[29758.]— In  reply  to  "  J.  G.,"  "  Butler,  Bros.," 
son  T.  S.  Hurnnui,  I  have,  after  much  considera- 
tion, decided  that  on  the  whole  it  will  be  more  satis- 
factory to  myself  and  my  readers  if  I  make  the 
patterns  of  my  own  designs  and  supply  their  cost- 
nip  to  those  who  may  require  them.  I  do  so  rather 
onwillxnghr,  because  my  time  is  already  amply 
occupied;  bat  it  is  the  only  way  in  which  the  wishes 
of  mV  readen  can  be  met,  and  I  shall  be  better  able 
to  aavise  on  knotty  points  when  the  whole  of  the 
work  has  psmnd  through  my  own  hands.  The 
miking  of  sets  of  casting  by  different  individoals, 
or  finiu,  would  necessonly  cause  hesitation  among 
intending  purchasers,    would  increase  my  corre- 

ridence,  and  lead  to  possible  dissatisfaction.  On 
other  bond,  I  could  not  supply  tracings  to  one 
and  withhold  them  from  others.  In  miUdM  myself 
penonally  reeponsible  for  the  castings,  I  do  not 
me«n  the  sUgntest  disrespect  to  those  gentlemen 
who  have  offered,  througn  the  '*E.  M."  andpri- 
Tatdy,  to  take  the  work  in  hand ;  but  I  simply  wish 
to  aiiopt  what  appears  to  be  the  more  natuni  and 
■tiifactory  conrae. 

I  cannot  say  ofif-hand  what  would  be  the  cost  of 
a  set  of  plain,  untooled  caftrngs  for  the  loco,  which 
I  am  describing.  I  think,  however,  that  the  esti- 
nate  of  '*  J.  Q."  need  not  be  wide  of  the  mark.  In 
wo^  of  this  kind  it  is  not  so  much  a  Question  of 
weight  as  of  time  occunied;  but  the  larger  the 
vnnber  of  puroliasers  tne  lees  per  set  would  be 
charged.  If  thoee  of  <'  Oars''  who  ore  willing  to 
pordbase  seta  of  castings,  when  ready,  will  kindly 
tend  their  names  and  adaresses  to  the  office  of  the 
"E.  M.,"  332,  Strand,  W.C.,  I  can  presentiy 
giv«  a  price  per  set.  J.  H. 

[29759.1— Ajm>no  with  many  others,,  I  look  for- 
ward with  great  interest  to  the  series  of  articles  by 
"J.  H.''  under  the  above  title. 

To  my  fancT,  the  scale  chosen  is  not  the  most 
citable,  though,  of  course,  one  is  not  obliged  to 
stick  to  it.  One-eighth  of  full  size— that  is,  Ilin. 
to  the  loot — ^would  have  been  more  easUy  worked 
from,  as  eidiiths  on  the  rule  would  represent  inches. 
Jhai,  if  reduced  to  half-size,  sixteenths  would  equal 
mcheg. 

I  would  suggest  that  "J.  H.,"  if  he  would  be 
so  obluing,  should  moke  fully- dimensioned  sec- 
tumal  drawizigs  and  plan  to  fin.  scale.  This  would 
be  no  hardship  to  those  who  had  already  commenced 
ith  sue  locos.,  OS  ^ou  could  not  very  well  supply 
orawin^  of  that  size,  and  they  could  easily  tiUce  on 
<^iBieastons  from  the  fin.  drawings  with  propor- 
tional oom|na8es,  while  those  who  chose  to  make 
mj  other  size  would  find  fin.  scale  easier  to  reduce 
sod  enlarge  than  ^th  size.  Also  Engifteer  dUaw- 
mgi  that  amateurs  happened  to  possess  would 
1^  more  readily  used  for  minor  details  when  mAlriTig 
to  a  proper  scale  of  so  much  to  the  foot. 

A  fin.  model  engine  alone  weighs  about  211b.,  and 
Bnght  with  advantage  be  made  of  brass.  A  ^th  size 
a-jdel  would  weigh  TiOlb.,  and  with  601b.  of  steam 
m  crlindcrs  would  exert  a  pull  of  oOlb.,  enough 
^  baol  about  four  tons  on  a  raU. 

In  regard  to  "J.  Q.'s"  suggestion  that  a  firm 
ttoTild  take  the  matter  up  and  supply  amateurs 
with  castines  and  materials,  I  heartrly  agree  with 
^.  and  should  like  to  see  a  fin.  scale  set  adver- 
^-d,  too,  as  I  &ncy  most  amateurs  would  consider 
l^lb.  of  iron  rather  a  disheartening  mass  to  tackle. 

A  charcoal  fire  bums  well  in  a  fin.,  though  rather 
mfohleaome  to  start;  and  aa  one  oon  get  over 
^O^.in.  of  heatukg  surface  in  a  boiler  of  £at  sise, 
Ptait^  of  steam  is  made.    Then  one  can  easily  lift 


and  turn  over  such  a  model  to  show  one's  friends 
wlthput  the  assistance  of  a  travelling  crane.l 

.-•:--•;;    ^..fi^.t^_  H.  Wake. 

WET  OOMPOXTKD  ABITHKBTZO  IS 


.  [29760.]—"  Old  Hajto  "  has  taken  for  a  novelty 
(p.  63)  a  very  old  mistake,  namely,  that  if  the  base 
01  a  notetion  be  "  capable  of  the  highest  subdivi- 
sior^,"  its  successive  powers  will  be  very  divisible 
also.  A  few  examples  will  show  him  this  is  not  so. 
12*  =  144  has  but  13  divisors,  but  120  has  14 ; 
12>  »  1728  has  26  divisors,  but  840  has  30 : 
12«  =3  20736  has  but  43  divisors,  but  2520  bos  46 ; 
12*  =  248832  has  64  divisors,  but  10080  has  70 ; 
12*  «=  2985984  has  but  89,  whereas  27720  has  94,  as 
has  also  63360  s  the  inches  in  a  mile. 

What  is  wanted  is  not  to  abolish  compound  arith- 
metic (like  the  Chinese  and  Sans-culottes).  but  to 
have  a  single  weight,  measure,  or  money  table,  in- 
stead of  a  score  of  diifferent  ones.  E.  L.  G. 


REPLIES  TO  QUERIES. 


■♦♦^ 


%•  In  tkrir  an8wcr»j  Corretpondmtt  are  reapeei- 
fuUy  reqne$ted  to  mention^  in  tach  imtanetf  the  title 
and  number  of  the  query  asked. 


[67094.]  —  Uidland  and  South  -  Weatem 
Junction  Bailway,  and  Thames  and  Severn 
Canal  (TT.Q.) — ^The  route  of  this  line  is  through 
Ross  Cross,  Withington,  and  Andoversford,  where 
it  will  join  the  Great  Western  Une  from  Banbury 
to  Cheltenham,  over  which  it  will  haveruiming 
powers  between  Andoversford  and  Cheltenham. 
The  contractor  for  the  works  is  Mr.  Charles  Brad- 
dock,  of  Westminster  Chambers,  and  the  works  are 
so  fax  advanced  that  the  extension  is  to  be  opened 
early  in  1890.  I  hear  that  1,020  men  oreemjMoyed 
on  tne  line.  As  to  Uie  Canal,  I  have  no  iniorma- 
tion.  W.  E.  C.  B, 

r67699.]~Water*Motor  Perouasion  Floats. 
— 1  think  a  motor  of  this  principle  would  suit.  I 
have  seen  them  going  by  steam  and  water  under 
presnue,  and  wrought  well.  A  is  the  cylinder  in 
which  revolves  a  roteiy-grooved  piston,  with  a  cam 
m  secured  in  the  groove ;  one  face  of  the  cam  is 


" P. W.C.*' mean  by  "any hints"?    Whathinte 
does  he  want  ?  B.  O. 

[67719.]— Bahia,  BraaU.- "Gas  Engineer" 
cuts  himself  off  from  replies  by  asking  for  answers 
from  those  who  have  <<been  out  there."  The 
donate  is  healthy  for  the  Tropics,  and  as  to  eating 
and  drinking,  he  will  no  douot  adopt  the  customs 
of  the  European  residents  rather  than  of  the  rmtives. 
»   <an».-^  C. 

[67742.]— Beeda  fbr  Organ  Pedala.— If  this 
querist  means  harmonium  reeds,  he  must  consider 
whether  it  is  worth  while,  for  they  will  be  out  of 
tune  so  often.  If  he  merely  wonte  to  practise 
pedalling,  the  pedals  can  be  coimected  to  the 
manual.  However,  if  he  must  have  free  ree^  for 
pedab,  he  can  find  the  method  of  oddiiig  them 
described  several  times  in  back  volumes.  See,  for 
instance,  Vol.  XLI.  pp.  171,  568;  but  tree  reeds 
used  with  pipes  were  condemned  many  years  ago. 
They  are  not  worth  the  trouble  of  adding. 

F.  C.  O. 

[67764.]— Xedioal  Ooil.— Perhaps  this  querist 
has  not  made  his  medical  coil  quite  correctly 
according  to  the  instructions.  At  all  events,  he  con 
find  full  mformation  in  many  back  volumes  of  the 
**  E.H.,"  or  he  could  amly  mrect  to  the  author  of 
the  book.  It  is  impossiofe  for  any  reader  of  his 
query  to  tell  him  what  is  the  matter.  S.  T. 

[67771.1— Fretwork. — "Boney"  can  procure 
any  quantity  of  fin.  mahogany  from  the  dealers  in 
wood.  I  would  recommend  him  to  consult  the 
advertisements.  T.  M. 

[67773.]— Surgical  Electrical  lASnp.  —  If 
*'  Ursa  Minor"  will  refer  to  p.  378,  Vol.  XLI.,  he 
will  find  that  a  surgical  eleotnc  lamp  of  the  Idnd 
said  to  be  devised  by  Brs.  Both  and  Beuss,  of 
Vienna,  was  shown  at  the  stall  of  Mr.  J.  W.  Swan 
at  the  Inventions  Exhibition  in  1885.  The  device 
for  sending  the  Kght  down  a  glass  rod  was  the  in- 
vention of  Mr.  P.  Ward,  who  used  to  contribute  to 
these  oolunms,  and  I  have  an  idea  that  he  described 
it  some  time  ago.  No  doubt  particulon  could  be 
obtained  from  Mawson  and  Swan,  Kewcastle-on- 
Tyne.  Nun.  Dob. 

[67780.]— Lead  Pipe.— It  is  scarcely  likely  there 
were  portiolesof  iron  in  the  lead,  but  very  probable 
that  tne^  were  brought  into  the  lead  pipe  from  the 
iron  mams.  K-  P* 

[67782J--S10W  Tricycle.- This  is  a  funny 
query.    The  idea  of  having  a  fiywheel  is  rich ;  but 


curved  and  the  other  straight.  B  B  is  a  case 
countersunk  in  the  cylinder  A,  and  resting  on  the 
flanges  of  the  rotary  piston.  O  is  an  opening  in 
froiit  of  the  cam,  conomunicating  with  the  opemngs 
P  on  each  side  of  ttie  rotary  piston  for  the  exhaust, 
which  escapes  between  ttie  cylinder  covers,  and 
passes  through  the  channel  'x.  The  valve  ^i  is  a 
close  fit  to  the  sides  of  the  case  B.  The  channel  y 
is  an  outlet  for  condensed  water  that  might  lod^ 
under  the  valve  n.  The  long  end  of  the  valve  n  is 
kept  in  the  groove  of  the  piston  by  the  extra  pres- 
sure beuing  on  it.  The  steam  or  water  presses  on 
the  cam  m,  and  cause%  the  piston  to  rotate.  The 
shaft  of  the  piston  works  on  suiteble  bearings 
mounted  on  a  seat.  M.  B. 

[67702.]-^lioing  Oranges.— I  have  a  machine 
for  dicing  oranges  for  marmalade,  made  by  Fallows 
and  Bates,  Manchester.  I  cannot  make  a  draw- 
ing ;  besides,  it  is  a  patent.  A.  G. 

[67718.1— Hand  KilL— Will  not  what  is  known 
as  an  ordinary  coffee-mill  answer  ?  Any  firm  of 
machinists  would  nuke  a  mill  to  the  required  size 
—not  stated— on  receipt  of  order,     what  does 


of  ooxirse  the  answer]  is,  that   it  depends  on  Che 
strength  of  the  rider.  Q. 

[67796.] — Talescope.~As  the  solar  focus  is  62in. , 
the  diameter  of  moon's  iinage  by  it  will  be  a  bare 
|in.  Let  "  Amateur  Optician  "  trace  upon  paper  a 
diagram  like  this : — A  ■■  |in.,  A  C  62,  and  G  4in.y 


and  it  will  represent  the  refracted  cone  of  rays  pro- 
duced by  the  o.g.  Three  stops  will  be  enough,  one 
placed  at  13in.  &om  A,  one  at  13in.  from  C,  and  one 
equidistant  at  B.  The  internal  aperture  of  each 
stop  must  be  cut  out  to  correspona  with  the  dia* 
meiler  of  the  cone  of  rays  where  the  stop  is  placed : 
if  too  Uuqge,  oblique  pendla  of^  light  will  pass  to 
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Uttr  the  ixna||^e ;  aiid  if  too  small,  the  rays  refracted 
by  the  margmal  zone  of  the  o.g.  will  be  cut  off  and 
prevented  from  reaching  the  eyepiece.  If  the  o.g. 
u  not  a  first-rate  one,  its  definition  may  beimproy^ 
by  stopping  the  aperture  down  to  3)m.  or  Sin. : 
and  suppo^ig  it  were  a  non-achromatic  lens,  the 
definition  would  not  be  really  good  imderany 
circumstances ;  but  the  evil  effects  mi^ht  be  greatly 
mitigated  by  stopping  the  ai)erture  down  to  2|in., 
and  choosing  a  lens  of  veiy  much  longer  focus. 
Now.  '*  Amateur  Optician**  must  take,  say,  48in. 
of  taoe  large  enouffh  to  admit  the  cell  of  o.g.  at  one 
^id,  and  at  the  outer  end,  a  sliding  piece  of  tube, 
say,  l^in.  in  diameter,  and  9in.  to  12m.  in  length ; 
in  ^lis  tube  the  eyepiece  must  be  fixed.  If  this  oe  a 
mngle  convex  lens,  say,  lin.  iu  focus,  then  distant 
objects  will  be  visible  when  the  o.g.  and  eye  lens 
are  about  62  -i-  lin.  apart,  the  actual  distance  for 
any  definite  object  bemg  dependent  upon  the  focal 
power  of  the  observer's  eye.  and  the  eyepiece  must 
be  shifted  to  and  fro  sli^tly  till  the  clearest 
definition  is  obtained.  For  a  Huyghenian  eyepiece, 
two  lenses  are  required,  say,  an  eve-lens  fin.  dia- 
meter, and  lin.  focus,  and  a  field-lens  lin.  or  l|in. 
diameter,  and  Sin.  focus.  Each  lens  is  preferably 
plano-convex,  the  fiat  side  of  each  one  placed 
lowuds  the  eye  very  carefully  parallel,  and  at  a 
distance  from  each  other  equal  to  a  little  less  than 
half  the  sum  of  their  fod.  Between  these  lenses, 
and  at  the  focal  plane  of  the  eye-lens,  a  small 
diaphragm  must  be  put,  and  over  the  eye-lens  a  cap 
witn  a  central  hole  about  ^in.  diameter,  and  ^in. 
distant  from  the  flat  front  of  lens.  I  shoiild  advise 
the  querist  to  buy  No.  1167  *'E.  M."  In  the 
**  E.  M."  for  Feb.  15  were  offered  Herschel's  *'  The 
Telescope,"  and  Simms*s  "The  Achromatic  Tele- 
scope.*' I  bought  the  former,  and  would  advise 
*' Amateur  OpticiaJi'*  to  buy  the  latter  if  still  on 
offer :  it  is  just  the  book  he  requires.  If  further 
information  be  wanted,  write  again. 

.T.  C.  LiNSCOTT. 

[67813.]  —  Engineers*  Accounts.  —  I  thank 
**  Prime  Cost  '*  for  noticing  my  question,  but  beg  to 
point  out  that  £32  lOs.  per  annum  is  128.  6d.  per 
week,  or  nearly  Sd.  per  hour,  not  l|d.  Is  it 
usual,  when  making  an  allowance  of  10  per  cent, 
for  repairs,  to  allow  so  much  aa  10  per  cent,  for  de- 
predation 'f  Is  the  amount  for  power  merely  sup- 
position, or  do  you  know  of  such  a  machine  costing 
so  mudi  to  drive  ?  Why  do  you  consider  that  rent, 
taxes,  and  office  expenses  should  not  show  in  prime 
cost  ?  Do  they  not  have  a  very  material  bearmg  on 
the  cost  of  the  woric  ?  And,  in  making  out  the  cost 
of  any  job,  must  not  an  allowance  be  made  for 
them  y  Therefore,  is  it  not  better  to  arran^  the 
accounts  to  show  these  in  relation  to  every  job  as 
nearly  as  may  be,  leaving  the  profit  and  loss 
account  only  to  settle  the  snmll  differences  that  will 
occur.  You  say  some  firms  add  a  per-centage  to 
P.O.  of  labour  and  materials  to  cover  rent,  &c.  It 
seems  to  me  wrong  to  consider  tlie  materials 
in  this  way,  as  the  object  is  to  find  the  cost  of  con- 
verting the  materials,  and  the  amounts  due  for 
these  expenses  depend  on  the  time  the  work  is  in 
hand  and  not  on  the  amount  of  materials  in  them. 
This  is  the  view  I  take,  and  my  entries  are  in  this 
form  weekly,  for  each  job  in  hand. 

Wages,  say    £10 

Bent,  taxes,  driving,  say 6 

Machinery,    and   office    expenses    of 
manufacturing,  but  not  of   selling, 
calculated  as  a  projMrtion  of  wages 
Materials  in  details,  say 7 

Total  cost £22 

Anything  above  which  received  for  the  work  may 
be  caUea  net  profit ;  of  course,  subject  to  correction 
of  the  profit  and  loss  account.  If  the  job  runs  over 
a  number  of  weeks  the  materials  are  not  entered 
till  completion,  or  when  they  can  be  ascertained, 
and  the  entries  are  closed  as  total  for  week  except- 
ing materials.  The  prindple  I  go  on  is  that  each 
workman  should  have  charged  against  him  a  pro- 
portion of  the  expenses,  and  I  don*t  see  how  to 
charge  it  except  as  a  percentage  on  his  wages,  which 
may  sometimes  hanoicap  the  higher- waged  ones, 
but  should  be  corrected  by  their  doixig  more  work 
in  proportion  to  the  lower  ones.  What  do  you 
think  of  this  ?  The  necessity  of  doing  all  work  at 
the  lowest  possible  price,  while  still  avoiding  loss, 
would  justify  a  deal  of  trouble  for  a  fairly  accurate 
result.  J.  M.  G. 

[67905.]— Klectro-Maamet.— To  Mb.  Bottone. 
— ^It  is  possible  to  magnetise  a  bar  of  steel  by  means 
of  dischai^es  from  Leyden  iars  or  from  a  Wims- 
hurst  madiiue  (provided  with  Leyden  jars)  by  pro- 
ceeding in  the  following  mode : — ^Take  the  steel  bar 
and  roll  round  it  one  or  two  turns  of  well  paraffined 
fwax)  paper.  Coil  round  it  in  one  continuous 
oirection  several  feet  fsa^  oO,  if  the  bar  is  6in.  long 
hy  jin.  in  diameter)  of  ISo.  24  silk-covered  copper- 
wire.  Baste  this  with  hot  melted  paraffin-wax. 
When  cold,  attach  a  knob  of  metal  to  one  end  of  the 
wire.  Now  charge  a  Leyden  jar  (the  larger  the 
bettor),  and  place  the  small  wire  end  of  tne  coil 
against  the  outer  coating  of  the  jar.  Approach  the 
knobbed  end  of  the  wire  to  the  knob  of  the  jar,  so 


as  to  discharge  it.    You  will  find  the  steel  bar 
magnetised.  S.  Bottone. 

[67920.1  —  Chalybeate  Sprinffs.  —  So  called 
from  the  Grreek  word  chalup»  (steel),  but  which  term 
is  in  medical  language  now  applied  to  any  spring 
of  water  contaming  iron  or  some  of  its  salts  m 
solution.  The  histoir  of  iron  springs  in  their 
medical  aspect,  and  in  the  rise  and  fall  as  to  popular 
favour  of  towns  where  chalybeate  waters  became 
the  attraction,  is  very  interestinj^,  and  particularly 
suggestive  as  to  the  non- stability  of  fashion, 
speaally  when  the  said  fashion  was  erected  on  an 
unsdentific  basis.  When  I  was  a  schoolboy  the 
name  of  Jephson — Doctor  Jephson,  of  Leamington 
— ^was  a  standard  topic  of  conversation  in  most 
drawing-rooms  within  some  100  miles  of  that  town, 
then  becoming  popular  on  account  of  the  ferru- 
ffinous  waters,  and  oy  no  reason  of  Jephson*  s  comet- 
uke  fame,  who  prescribed  iron  in  the  form  of 
muriate  together  with  some  purgative  pill,  for 
every  patient  who  consulted  him ;  but  he  and  his 
practice  soon  passed  into  oblivion,  for  the  stimula- 
tion to  the  whole  physical  energy  whidi  Jephson's 
iron-prescription  exerted  for  a  tune  was  soon  fol- 
lowea  by  its  opposite  relaxation,  together  with 
additional  troubles  inevitable  to  such  heroic  treat- 
ment. One  great  featuro  in  bringing  Jephson  his 
early  renown  was  the  enormously  increased  vigour 
of  tne  animal  appetite  felt  by  his  patients,  notably 
their  sexual  enjoyment— soon,  however,  to  be  suc- 
ceeded by  a  condition  bordering  upon  impotence 
amongst  his  male  patients,  and  by  abortion  or 
sterility  pro  tern*  by  the  ladies.  AUopathy  has  of 
late  become  somewhat  more  circumspect  as  to  its 
iron  prescriptions,  thanks  to  the  teachmgs  of  those 
M.I).*8  who  aro  homceopaths  in  their  management 
of  the  sick — not  homoeopaths  by  profession  onl^. 
Amongst  allopathic  authors,  Dr.  Kinger,  in  ms 
"  Handbook  of  Therapeutics "  (Lewis,  of  Gower- 
street,  London),  ^ves  salient  exposes  as  to  iron  as  a 
medicinf ,  and  which  may  be  read  with  profit  (as  to 
coin,  pernaps)  by  "  B.  B.,"  while  a  personal  use  and 
trial  on  his  own  person  of  some  (^alybeate  spring 
or  of  some  such  prescription  for  a  few  weeks  maj 
teach  him  some  little  perhaps  of  the  mischief  his 
contemplated  speculation  would  be  able  to  effect 
upon  members  of  his  own  race.  The  more  delicate 
and  sensitive  the  subject,  the  more  sensitive  (ad- 
versely) is  the  patient  to  the  action  of  the  above 
drug,  most  powerful  in  its  action  on  the  bodv,  and 
actually  dangerous  to  the  minds  of  those  who  aro 
so  situated  as  to  be  denied  legitinuite  relief  to  its 
stimulation.  The  Lydnet  Disfenseb. 

[67922.]— Water- Blower.  —  I  cannot  answer 
exactly  your  querj',  as  you  do  not  say  the  size  of 
brazing,  &c.,  re^uirod — ^whether  |in.,  or  Sin.  or  4in. 
If  you  give  particulars,  and  have  a  regular  fall  of 
water,  I  may  be  able  to  design  for  you.  I  can  send 
sketch  of  apparatus  as  used  for  venr  small  work ; 
but  if  required  for  large— that  is,  up  to  Sin.  or  4in., 
use  bellows  as  supplied  by  Messrs.  Griffin  and  Son, 
22,  Granick-street,  Covent-garden,  London. 

Aquabius. 

[67948.]— Wind-Pressure  GNtUffe.— I  am  much 
obliged   to    **  F.B.Met.Soc."    I   inclose  a  rough 


when  engines  are  stopped ;  having  a  vacunm,  the 
injection  should  be  opened  at  the  same  time  ss  the 
engine  starts,  and  dosed  when  engine  stops. 

McGm. 

[67980.]— Becoverinff  CuSO«.— Mr.  Bottooe 
directs  that  copper  be  dissolved  in  dilate  sulphuiic 
add.  Will  ne  kindlv  say  how  this  is  to  bi 
managed?  as  I  have  nitherto  been  under  the  im* 
pressiou  that  the  metal  is  insoluble  in  that  liquid. 

Sm. 

[68014.]— Telesoopic  Eyepieces.— One  feeU 
tempted  to  reply  to  this  query  "  Coi  bono,"  as  I 
should  imagine  it  is  quite  beyond  the  power  of  a 
"New  Sub."  to  make  up  an  eyepiece  to  give  a 
power  of  150  on  a  focal  length  of  4(Hn.  The  role  ia 
that  in  the  Huyghenian  the  focus  of  the  field- lem 
shall  be  about  three  times  that  of  the  eyc-leaa,  and 
their  distance  apart  shall  be  half  the  sum  of  their 
focal  lengths,  rot  a  low  power  let  eye-lenfl  be  lin. 
focus*  field-lens  3in..  placed  2in.  apart,  and  this 
combination  is  equal  m  power  to  a  single  lens  of 
Uin.  f ocusj  and  on  40in.  focus  gives  a  power  of  27. 
S^e-lens  ^m.,  field-lens  ^in.,  ^ve  a  power  of  106; 
eye-lens  ^m.,  field -lens  Jm.,  give  a  power  of  133; 
eye-lens  t|in.,  field-lens  lin.,  give  a  power  of  80. 
The  rule  is  this :  multiply  the  focal  length  of  e)%> 
lens  Ir^that  of  the  field-lens,  multiply  again  by  two. 
and  ddvide  the  product  by  the  sum  of  the  focal 
lengths  of  the  two  lenses.  By  this  method  we  get 
a  value  which  represents  the  focal  length  of  a  dngW 
lens  equal  in  power  to  the  compound  eyepiece.  Tlie 
focus  of  the  o.g.  in  inches  must  now  be  divided  bj 
this  product,  and  the  resulting  ouotient  expresa 
the  power  given  by  this  particular  evepiece  on  a 
focus  of  40iu.  One  example  should  make  this  clear. 

X  I  X  2  =  ^y,  and  this  divided  by  J  +  J  ■  ^. 

e  focus  of  o.g.  is  40in.,  and  dividing  this  by  /,/ 

«  12JL_??  «  133  power  by  this  eyepiece.    The 

6 
oonstniction  and  method  of  finding  the  power  of  a 
Bamsden  or  positive  eyepiece  differ  from  the  above. 

J.  G.  LiN8(xnrr. 

[68023.]— Watch  Bepairs.— Before  proceeding 
I  understand  that  you  mean  cylinder  for  the  word 
escapement,  and  as  the  cylinder  is  the  proper  name 
for  your  escapement,  I  shall  for  sake  of  deames 
call  it  so.  ifirst,  you  must  not  take  cylinder  ofi 
the  balance  to  remove  the  pivot  plugs.  Yon  can 
place  thepunch  on  the  plug  without  removing  any. 
thing.  "Sou  must  then  rest  your  cylinder  on  one  of 
the  holes  of  the  riveting  stake.  Care  must  be  takes 
in  choosing  the  hole  uiat  the  part  on  which  the 
hair-spring  collet  fits  does  not  slide  into  the  hole, 
or  else  you  will  drive  the  cylinder  out  as  well  as  the 
plug.  The  plug  oidy  must  oe  shifted  out,  the  eyiin- 
der  to  remain  in  original  place.  Secondly,  the 
plug  of  pivot  is  fitted  mto  cylinder,  and  not  cylin- 
der mto  plug.  The  cylinder  and  verge  escapemeot« 
are  of  qmte  a  different  class  to  each  other.  If  the 
bottom  pivot  of  a  verge  is  broken,  you  will  have  to 
fit  a  new  verge.  You  can  fit  a  new  bottom  pivot  to 
cylinder  in  tiie  same  manner  as  you  do  the  top  ope. 
l^he  Jacot  pivoting  turns  is  a  tool  for  the  f omiog 
of  pivoto  of  aU  kmds.    In  one  end  is  inserted  a 
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sketch  for  his  inspection.  A,  pressure  plate ;  B, 
horizontal  steel  spindle  ;  C,  spring  balance ; 
D,  collar  coimecting  the  spindle  and  balance;  E, 
small  wire  and  thin  slip  of  orass  against  which  the 
index  finger  presses  and  lea^^  at  f be  highest  point ; 
G,  base  board;  H,  piUar  on  which  the  latter  re- 
volves; F,  vane  which  keeps  the  pressure-plate 
against  the  wind ;  J,  J,  two  small  steel  arms,  which 
pass  through  loops  in  Uie  pressure-plate,  and  keep 
it  square  with  the  wind.  J.  F. 

[67960.]— Starting  Compound  Condensingr 
Bnffine. — I  have  several  times  met  with  an  engine 
losing  the  injection  water,  and  in  each  case  it  waa 
due  to  air  in  mjection  pipe  or  being  drawn  in  with 
water.    The  injection  cock  should  not  be  left  open 


centre,  which  has  twelve  notches  or  beds,  of 
graduated  sizes,  in  which  the  pivot  lies  when  bong 
reduced  to  proper  size  with  a  pivot  file  and  bur- 
nisher.  You  may  buy  a  small  pair  of  turns  in  an^ 
tool  shop,  that  will  be  a  substitute  for  a  Jacot  tool. 
for  the  sum  of  48.  6d.  I  beHeve  that  is  the  chefti)«t 
turns  advertised ;  but  remember  you  will  have  to 
make  the  centres  yourself.  I  do  not  know  of  any 
device  as  a  substitute  for  turns.  The  pivots  murt 
be  nicely  made,  or  else  your  results  will  not  oe 
satisfactoiy.    See  answer  to  68049  this  day. 

W£L3B  HoBOLoaisr. 


[68022.]— Preeainflr.— The  vacuum  pump  «««« 
the  water  to  evaporate,  and  thus  low"J"v*S« 
perature.    The   sulphuric  add  is  to  aoeorD  we 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE :    No.  1,2 


i     bolo: 


iwrni.  If  there  were  no  trater  to  entpontte . 
ttarnroiild  be  no  rsductiOD  of  tempanture  (ai- 
iiptthal  due  to  eiptuudoD  of  air),  and  ther^ore 
tw  eoold  DOt  freeie  your  icee.  Sm. 

[59)111.]— Oftrbon. — Carbon  may  be  set  free 
friim  CO,  bf  the  Bction  of  potunum,  aodiuin,  or 
gugnHiuii  at  a  red  beat ;  &l*o  bj  phoaphoru*  and 
tetoa  in  pmeooe  of  an  alkali.  Sit. 

[SS(t>;.]— Lcad-OBppinr  Okrbona.— Un  >tiil 
rhrbfomt  jour  mould.  Id  paraifining  corbona, 
inmwrte  them  wholly  in  the  fused  wax  until  air 
lailAlas  cease  lo  escape.    Then  hang  up  to  dir. 

mm.]  -  Drilling  flmall  Holea.  —  To 
"M.  H.  R."— I  wiah  ^u  could  aee  the  Indian 
lutife  uQOurert  do  this  woik.  For  many  years 
tli^r  m&de  Die  excellent  oipnlea  for  parcuaaioii  f^uns, 
bm  s  hrgc  wild'fowl  pieoe  to  a  light  double- 
haiTflled  one,  and  I  hare  seen  tham  do  mon 
dinuDUti^e  holes  than  those.  llLey  only  used  a  rude 
redpromtiiig  drill  nith  a  bow  to  rotate  it.  I  hare 
littnierr  tucceasful  witbtha  "  Archimedeaii  drill," 
U»  ciuti  pouils  beiii^  to  lower  the  tamper  of  the 
>tfd  TQu  "ish  to  pierce  to  the  lowest  saffl  decree, 

fot^  the  drills  stout,  uid  only  reduce  the  boring 
by  the  file  to  the  size  and  depth  of  requir^ 
llui  uvea  much  brenkage,  aud  enabtes  the 

js  to  remake  the  cutting-tool  as  oftati  as  he 

iiiij- (hsace  to  break  it.  The  angles  of  thacutting- 
fil^  muEt  be  adaptodto  the  metal  you  wish  topierce. 
L'wl  lubrication  is  requisite,  as  the  heat  of  friction 
«m  redures  the  temper  of  a  delicate  drill.  I  think 
[  prefer  the  fmtn  of  Indian  reciproeating  drill- 
iMct  (rith  aaaU  additions  of  my  own),  which  was 
6^ni  at'l  described  by  me  in  the  pages  of  the 
'E.M.'"  many  years  ag«;  but  this  toorrequirea 
□tidi  practice  m  working  the  bow,  which  I  took  in 
lund  M  a  very  young  amateur  mectutnic,  and  still 
MilthepnacQt  timo.  I  have  only  seen  " boct " 
u^  for  Ihe  birger  sizes  of  holes.  Eos. 

[';W36.}-Brualiic  Bolntion.--Ti7  the  fotlow- 
isg  mlutmn.  I  have  always  obtained  eicelleut' 
RSiltswith  it: — Acetate  of  copper,  2oi, ;  potash, 
n,:  tulphata  of  zinc,  5oi. ;  liquid  ammonia, 
lijiut;  cjiuiide  of  potassium.  4oz.  Dissolie  the 
loale  of  copper  in  a  quart  and  a  half  of  water, 
viilbalf  the  ammonia,  then  dissolve  the  sulphate  of 
agfintwoquartaofwateratlWrFahr.  \V'lieD  zinc 
i<  dia»:ilved  add  the  other  half  of  the  ammonia  to  it. 
Hiii  ilioald  be  well  stirred  for  a  few  minutes,  then 
linilvc  th<^  potash  in  two  quarts  of  water,  and. 
lutl;,  lUssolre  the  cyanide  of  potassium  in  another 

Cit  of  water.  Then  add  the  solution  of  topper  to 
nnc  wlution.  then  the  cyanide,  and  then  the 
p^3^  Stir  well,  and  allow  solution  to  stand  for 
ITO  hoDn,  then  moke  up  solution  to  3J  gallons. 
Vark.  irith  a  milled  brass  anode  (which  should  be 
•d  dewed  before  immersion)  and  three  Bunsen 
(dh.  Too  much  care  cannot  beoiBToiBed  in  having 
El*  utides  for  the  bath  scrupulously  clean,  as  u 
Uojarenot,  the  reault  will,  in  nine  cases  out  of  ten, 
i>  1  luilure.  A  little  anuaonia  and  cyanide  may  be 
lilnl  wbcn  the  imlution  works  slowly.  Watt,  in 
Ui  bit  book,  prefera  to  use  a  small  amount  of 
jiHiiiMu  add  to  the  solution  ;  but  I  caimot  say  that 
p«timlarly  in  love  with  it.  If  added,  it 
be  at  the  rate  of  Joz.  to  six  gallons. 

y.  w.  MisoH. 


dixdiilie  at  the  rate  of  )oz.  to  si 


.]— Portable     Vapour     Bath.— 3li 

twiU  material — and  nothini"  batter, 

Jack  of  Ajj.  TBaiiBa 


IWie.]— SeU-Hardudiw   Steal.  —  Mushet' 

sQ-liardeniDK  steel  requires  forcing  same  as  ordi 
^»rT  loot  st«l,  but  not  hanunering  at  to  cold, 
Odonl-rood,  Sheffield.  Gii.bbbt. 


nit  reit  it  on  the  prrjpfr  hole  of  the  riveting  stake, 
n*  ihell  of  cylindtr  is  only  a  little  larger  than  the 
plug,  m  you  must  get  a  hole  which  will  oiJv  allow 
•it  plug  going  through.  Tour  punches,  I  beheve, 
W  ill  right.  If  you  nmde  them  aame  as  drawing 
r^a  Hill  have  no  trouble ;  remember  to  harden  and 
■'Bper  them,  or  else  they  will  bend.  You  can  1 
Ihtpmiches  ready  made.      RnglUh  jewet-holes 

"'1  fitted  same  as  Gauevo  jewels.     The  Engl 

]!»(J-ho]esare  fitted  intosmail  brass  settings,  vrhich 
"^  fit  inio  other  Bettings  in  plates  atid  cocks,  by 
'>i^  pudied  gently  into  their  places,  or  else  kept 
EpfiSlionbYa  coupleof  jewel  screws.  The  Jacot 
pvMing  tool  must  only  be  used  for  finishing  off  the 
imti  with  pivot  file  and  bomisher.  The  pivot  is 
fimpd  nearly  to  proper  size  firstly  in  a  pair  of  ordi- 
fof?  tuma.  The  notches  are  graduated,  so  when 
V'T  tannot  reduce  the  size  of  pivot  in  one  notch, 
t«n  *f  centre  for  the  nest  sraallest,  and  so  on 
™til  ;ou  have  pivot  to  right  size.  Then  bumiah 
"lib  1  pivot  burnisher,  and  finish  off  the  end  of 
{'"■■liii  one  of  the  holea  of  a  small  disc  at  the  other 
ati.  "ilh  rouuding  oft  file  and  burnisher.  S( 
iiawerb  GWriS  Uiia  day.  Wblsh  Hokolooist. 
l>»Li].] — Jftpaneaa  Tmnblera. 


■^  pUec  the  Uttla  oontrinuDe  ii 


.  1,  the  mercury  b 
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,   being  at  <t.  the  two  dolts  ri 

perfectly   motioideas:   but  if  we  lower  tl 

di^  B,  so  that  it  stands  on  the  seoood  step,  I 
the  mercury  descends  tf  '  ""  "-"  '"- 


6  at  the  other  end  ot  the 


about  on  them ;  the  rods  are  connected  by  these  two 
wiras,  which  are  fastened  to  them.  You  place  the 
tnmblen  on  the  st«ps,  and  the  figure  on  the  second 
step  being  lower  than  the  one  on  the  top.  the  quick- 
silver runs  down  the  rod,  and  is  just  heavy  enough 
to  lift  Iho  top  figure  over  the  head  ot  the  aecond  one 
and  place  It  oi\  the  step  beneath ;  this  keeps  on  as 
long  as  there  are  any  Btepa,  or  till  it  comes  to  a 
IbvS  place.  The  four  oomiectod  together  would  be 
on  the  same  priudpla  with  a  Lttle  more  quicksilver 
in  the  rods.  The  ropes  would  be  slanting  down 
across  the  stage,  and  would  act  the  some  way  as  the 
steps.  Mecch. 

{S8D62.]— Chemloal  Analyata.- It  is  hardly 
possible  to  answer  this  offhand  without  a  trial.  I 
should  do  this : — To  a  solution  of  the  j«wder  in  a 
small  flask  add  an  alkaline  hvpobromite,  whereby 
itrogen  of  the  urea  is  evolved  aa  gas,  and  may 


tube,  the  centre  of  gravity  is  suddenly  displaced, 
tho  doll  A  then  occomplidieB  a  rotary  movement, 
as  shown  by  the  arrow  in  Fig.  2,  and  finally 
alights  on  step  3 ;  and  so  on,  as  mauy  times  as  there 
are  steps.  J.  H.  Kuia. 

[68031.] — Japaneae  Tmublera. — This  amusing 
toy  conaists  of  two  tittle  puppets  which  are  made  to 
turn  round  axles  adapted  to  two  parallol  tubes  con- 
taining mercury,     when  placed  m  the  position  of 


Fig.  1,  the  mercury  being  at  C,  the  figure  remains 
motionlesB  ;  but  if  we  lower  Ihe  doll  A,  so  that  it 
stands  on  the  second  step,  tho  mercury  descends  to 
D  at  the  athar  end  of  tube,  tbecentre  of  grarity  is 
suddenly  displaced ;  the  dotl  B  then  accomplishes  a 
rotary  movement,  as  shown  by  arrow  in  Fig.  2,  and 
finally  alights  on  step  So.  3.  The  same  movement 
ia  then  effected  by  the  doU  A,  and  is  repeated  as 
many  times  as  there  ore  steps.  Pboitb. 

[68051.]— The  Japanese  Tombleri.- The  two 
toy  men  are  joined  together  by  the  two  slant  rods, 
which  are  hollow,  and  inside  each  rod  is  a  globule 
ot  quicksilver :  tho  ends  of  the  rods  are  fastened  up. 
The  toy  men  have  a  hole  through  the  upper  port  of 
their  bodies  and  a  wire  pasaed  ttirough ;  the  wire 
must  not  fit  the  bolea  tightly,  Initlet  the  men  swing 


I    collected    over    water.    CO, 


lived  also. 


CO(NH,),  4  SNaBrO  -  SNaBr  +  2H,0  +  CO,+N,. 
Next  Inil  the  solution,  when  the  ammonia  will  be 
evolved  in  the  five  state,  leaving  behind  sodium 
phoaphate  and  tartrate  with  excess  ot  reagents  used. 
Preapitate  the  PO.  by  magneaum  mixture,  wliich 
wit!  carry  down  with  it  some  tartrate  also ;  but  tha 
greater  port  will  be  left  in  solution.  8k. 

[68066.]  —  Heaauring  Fendaluma.  —The 
length  is  reckoned  from  the  point  of  suspension  to 
the  centre  of  gravity  of  the  whole — i.e.,  slightl; 
Iwlow  the  centre  ot  bob  itaelf. 

W.  PSBftEM  UlTCOCK. 

[68069.]— Electro -HaKnetB.—I  have  made  one 

this  week  that  will  lift  81b.    Particolars  of  sizes: 

Procure  (in.  ronnd  soft  iron  rod  12iD.  long,  bent 

horseshoe  shape  equal  ends,  then  annealed  in  wood 


of  bobl>ins,  and  connect  them  together,  c 
of  wires  tightly  fastened  so  to  coonect  one  Laclanch^ 
cell ;  with  this  I  can  carry  Tib.  anywhere  to  length 
of  wire  from  cell,  llali  the  above  sizes  would  suit 
'■  W.  T.'s"  purpose.  Soxebbet  Lm. 

[68071.]— Power.— An  ordinary  20c.p.  dynamo 
will  absorb  about  l-man  power.  I  am  doabtful 
whether  so  small  a  water-wheel  oould  develop  such 
power,  though,  ot  course,  this  wiU  depend  to  some 
extent  on  the  pressure  at  which  your  water 
originally  is.  If  you  moke  the  hale  for  the  panago 
ot  the  water  smaller,  you  will  naturally  get  legs 
power,  as  it  meets  with  more  resistance  in  passing, 
besides  there  beiiLg  loss  weight.  S,  B^yrrQW. 

[SSOT!.] — IiampB. — If  you  are  prepared  to  spend 
£10,000  m  fighting  the  Edison-Swan  Co,  in  the 
CouitB,  you  will  probably  be  able  to  find  some  six 
or  seven  experts  in  tJiis  country  who  will  be  glad 
(for  a  consideration)  to  put  tou  up  to  the  manu- 
facture of  glow,  lamps — tor  that  is  what  it  amounts 


[68072.] — liOjapa. — According  to  different  manu- 
facturers, different  means  ate  cmpbyed.  The 
filaments  are  either  cotton,  bamboo,  or  other  car- 
bonisable  vegetatile  fit)re  cut  to  the  desired  thickness 
and  length,  then  raised  to  a  red  heat  Itetween 
proper  metal  plates,  so  as  to  reduce  them  to  a  liord 
gnq>hitoidsl  carbon.  These  are  then  attached  to 
Uie  platinum  wiree  by  m^eana  of  a  paste  ot  g 


not? 


platinum  wire „ — 

air  and  hermetically  sealed.  All  very  eat^,  is  it 

[68073.]— Commutator.— When  the  commuta- 
tor is  at  i(s  best  position  with  regard  to  the  brushes, 
is  when  there  is  the  least  sparking  at  the  brushes, 
and  the  largest  current  in  the  arcuit.  This,  of 
course,  can  bo  tested  by  an  ammeter,  or  roughly 
by  noticing  which  position  will  enalile  you  to  %bt 
the  lamp  of  highest  voltage  out  of  several.  The 
PadnotU  ring  armature  is  certainly  one  of  the  l>est 
forme.  When  made  ot  Liminations  and  mounted 
on  apidoni  it  runs  perfectly  cool.       S.  BottONB. 

[68075.1— Dymuno  for  Water -Wheel.— Yea, 
this  could  be  done ;  but  as  the  liest  dyuamo  is  not 
the  most  efficient  motor,  you  must  be  content  to 
lose  a  htUe  power.  T«oman-power,say  260  volts  ; 
BUtJi  a  motor  would  take  ilve  to  seven  amperes  at, 
say,  66  volts  pt««aure,  so  you  would  want  aS  cells  ot 
accumnlalors.  This  same  motor  could,  without  any 
charge,  be  used  for  the  charging  the  accumulators. 
S.  BonoKS. 


along  the  oi 

Second,  tbe  slits  are  in  tha  wrong  position:  they 
should  be  against  tbe  brushes,  when  tbe  armature 
cheeks  face  the  magnets.  The  machine  should 
light  easily  a  4-volt  2ic.p.  lamp,  if  wound  with 


3.24. 


S.  BonOHE. 
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[68077.]  — Watar-WheoL  — You  don't  give 
quantity  of  water  jpajoEOBf^j  bo  any  answer  must  be 
▼agae.    Theoieticar  Yeloaty  of  water  under  6ft. 

head  s=  8^/^=  19'6ft.  per  eee.  Bun  your  wheel 
at  60  per  cent,  of  this  =  13  reTS.  per  min.  The 
aetual power  will  depend  on  the  *^ quantity"  of 
water,  the  velocity  of  wheel  floats,  aad  '*  head  "  of 
water  above  the  uiil  race. 
Qtyvan.  Enoineeb. 

[68078.]— Beoharginff  Medical  Battery.— To 
Ms.  BOTTONE. — ^Fill  the  apace  between  the  carbon 
odl  and  the  porous  pot  with  granular  graphite  and 
black  oxide  of  mao^anese.  Fill  the  porous  not 
withasaturated  solution  of  salammoniac,thorougnly 
moisten  the  crushed  graphite  and  manganese  with 
the  same.  Of  course  the  previous  charge  must  have 
been  removed,  and  the  zinc  and  carbon  washed  and 
deaned.  S.  Bottokb. 

[68080.]— Frame  Saw.— If  ^^Angulus"  thinks 
he  is  going  to  cut  plank  up  to  1&.  deen  with 
engine  of  2>man  power,  he  will  be  deceivea ;  and 
as  ne  is  trying  to  work  now.  I  mav  say  he  is  merely 
grinding,  ana  not  cutting,  the  timber.  It  is  impos- 
sible to  cut  with  anv  sp^  with  the  timber  dragging 
ajgpainst  the  saw  bota  in  up  and  down  stroke,  llie 
tunber  should  be  fed  m  the  up  stroke,  and  be 
stationary  in  the  down  stroke,  to  take  thrust  of 
saw.  The  feed  motion  should  be  driven  from  end 
of  crank-shaft,  and  arranged  so  as  to  vanr  the 
roeed  of  feed  with  depth  of  timber.  Should  the 
stroke  be  increased,  more  power  will  be  required. 
A  roeed  of  250  revs,  would  be  fast  enough,  and  the 
teetn  of  saw  from  |in.  to  fin.  from  point  to  point, 
with  round  gullet.  The  saw  should  have  about  |in. 
lead — ^that  is  to  say,  the  top  of  saw  to  overhanf  the 
bottom  |in.  to  let  the  duist  fall  freely,  which,  if 
brought  back,  will  heat  the  saw  and  cause  it  to  run 
out  of  truth. 

Soonier  Saw  Mills.  A.  B. 

[68062.]— Shookiiiff  ColL— To  Mb.  Bottome.— 
Bo  not  use  pint  cells,  use  two  quart  cells  coupled 
up  in  series.  If  you  must  use  pint  cells,  let  them 
be  single-fluid  chromic-add  cells,  witii  lifting 
elements.  S.  Bottons. 

[68082.1— ShookinflT  OoU.— Does  "  TJnshocked  " 
use  a  condenser  ?  If  not,  let  him  add  one  of,  say, 
40  sheets  7ui.  by  ^n.,  connect  it  to  the  coil,  and 
kem  adding  ftedi  sheets  until  the  spark  at  the 
oontact-breeker  almost  disappears,  which  is  a  sign 
the  condenser  is  sufficient  fbr  the  battery  power. 
Another  cell  would  also  increase  the  shock.  It  is  a 
jttty  he  cannot  substitute  36  s.c.  for  his  28  c.c. ;  he 
would  get  shock  enough  and  to  spare  then.  C.c. 
wire  Is  a  complete  mistake  for  secondajy. 

B.  Haeooxtbt. 


[68083.1  —  Fletcher's  Bath  Heater.  —  If 
**  Kappa "  will  communicate  with  us,  giving  full 
particulars,  we  shall  be  able  to  advise  him  as  to  the 
best  way  to  overcome  his  difficulty.  The  fixing  and 
aziangement  of  a  makeshift  flue  is  by  no  means  a 
sbnple  matter  if  it  is  to  be  satisfactory,  and  all 
local  external  conditions  require  to  be  carefully 
considered. 

Warrington.  T.  Fletghbb  and  Co. 

[68084.]  —  Indnotion  OoiL  —  T.  Heatiy^s 
seoondai^  wire  has  probably  parted,  most  likely  at 
the  division,  where  the  wire  of  these  one-division 
coils  frequently  snape  firom  the  division  being  moved 
slightly.  I  suppose  his  battery  is  in  good  order? 
Is  ne  connecting  the  galvanometer  to  the  secondary 
and  the  battery  to  the  primazv  in  testing  the  wire  f 
Because  the  secondary  current  is  so  quickly  alter- 
nate that  the  galvanic  needle  has  oequentiy  no 
time  to  do  more  than  slightiy  shiver.  Let  him 
attach  one  cell  to  the  secon&ry  and  galvanometer, 
and  then,  if  no  deflection  ensues,  the  wire  is  evi- 
dentiy  broken,  or  the  joint  gone  wron^ ;  the  inten- 
sity of  the  secondary  current,  when  uie  coil  is  in 
action,  enabling  it  to  leap  the  slight  gap  the  feebler 
flow  of  the  battery  current  cannot  pass,  though  it 
loses  half  its  force  in  the  process.  The  maximum 
amount  of  battery  power  for  a  coil  seems  a  doubtful 
point.  I  use  six  quart  bichromates  (single  cell)  for 
olb.  of  No.  36  for  secondary ;  probably  this  is  not 
enough,  but  it  is  safe.  If  I  made  another  cofll 
ahouKl  send  the  proposed  current  through  the  reel 
of  secondary  before  winding ;  and^  if  the  heat  pro- 
duced appeared  likely  to  aff&si  the  msulation.  would 
withdraw  a  cell.  I  don't  think  T.  Heativ*s  battery 
is  too  strong.  Every  break  in  the  secondary  means 
not  only  an  expenditure  of  force  Inside  the  coil,  but 
farther  destruction  of  the  insulation  by  the  sparks. 
As  to  the  condenser,  see  repl;^  to  No,  68082.  I 
camiot  answer  the  Rheotome  pomt.  The  secondary 
coirsnt  simply  rushes  to  and  fro  in  the  wire  when 
the  terminals  are  open ;  under  these  circumstances 
the  primary  current  experiences  greater  resistance, 
but  1  do  not  think  any  mjury  is  done  to  the  coil. 

B.  Haboouet. 

£68086.]— Organ  Blowing.— To  Mb.  Bottone. 
— The  motor  described  in  the  Ekoush  Mbchasig 
for  March  15,  under  the  headine  "  Electro-Motors, 
how  Made^'*  would,  if  fumiahea  with  an  armature 
l^in.  by  6m.,  develop  quite  one  man-power ;  this 
would  require  about  twelve  quart  cells  to  get  full 
results,  tnoogh  it  could  be  worked  with  six.    Cost 


of  motor,  if  home  mlule,  35s. ;  cost  of  battery  of 
twelve  cells,  home  made,  £3 ;  cost  of  maintenance 
of  batteries,  working  one  hour  each  day,j0s.  per 
month.  S.  Bottone. 

[68090.]  —  Alnmininm  Fahnltate.  —  Add 
alcoholic  solution  of  sodium  (or  potassium)  palmi- 
tate  to  an  aqueous  solution  of  alum.  Aluminium 
palmitate  wiU  be  precipitated.  Sh. 

[68092.]— BegnlatlnffGhks  Burner  .—If  '*  Incu- 
bator "  will  advertise  his  address  in  this  paper,  I 
will  supply  him  with  a  burner  that  will  answer  his 
purpose.  Joe  Bujn. 

[68092.]— Begnlatinff  •  Oaa  Burner.— Some 
thurty  yean  ago  I  made  an  incubator  heated  by 
gas,  and  met  with  all  the  trouble  mentioned  by 
your  correspondoit.  I  had  a  look  at  CanteUo's, 
exhibited  in  Leicester-square,  heated  with  char- 
coal, which  required  a  good  deal  of  attention  to 
keep  the  heat  regular.  I  thought  gas  was  the  very 
tbingf  but  soon  found  I  was  wrong.  It  varied  2(r 
to  3Cr.  I  then  tried  to  make  a  governor  or  regu- 
lator. After  expending  £8  or  £9,  I  succeedeain 
making  a  very  simple  and  good  relator.  The 
next  difficulty,  after  hatching  the  chickens,  was  to 
feed  them,  not  having  time  to  attend  to  them  in 
business  hours.  Since  then  I  have  done  nothing 
with  it,  as  I  could  not  »9t  anyone  to  join  me  in 
working  it.  The  ground  I  had  was  only  large 
enough  for  ten  or  ^elve  hens.  My  egg-way  was 
my  own  make,  and  different  to  any  in  use  then  or 
now;  it  would  take  any  size  e^^g.  If  your  corre- 
spondent will  please  publish  his  address,  I  sball  be 
glad  to  correspond  with  him.  W.  S. 

[68094]  —  Water  Motor.  —  I  have  one  of 
Wheeler's  rotary  motors  fitted  up  by  zoyself .  I  get 
1,700  per  minute  when  not  driving.  It  also  drives 
a  fan  of  Bownson  and  Drew's  forge  for  melting 
brass,  &c.,  Watw  pressure  451b.  per  sq.in. 

MKBfBEB  CaICEBA  ClUB. 

[68095.]  —  lAunch  Engines.- Draught  very 
large ;  should  it  have  been  depth  ?  ABsumuiff  the 
draught  to  be  5ft.,  the  size  of  cylinders  woula  be: 
h.p.,  8in. ;  l.p.,  15in. ;  stroke,  9in. ;  boiler,  5ft. 
diameter ;  lengtii,  Oft.  6in.,  H.P.,  45.  The  total 
weight  of  machinery  =  5  tons.  Propeller,  4ft. 
diameter,  5ft.  piteh.  The  speed  10|  muea ;  for  12 
miles,  70H.P.  would  be  required.  MoGill. 

r68097.]— Borinff  Holes  in  Oranlte.— If 
'' Sonny '^  will  use  a  copper  or  xmc  drill  in  a 
vertical,  and  feed  with  emery  and  water,  I  think 
he  wUl  find  it  succeed.  E.  Q.  F. 


[68099.]— Boiler  Stress.- 

Surface  of  shell  a   7    x  3'1416  x  25 
ends  =   7«  X    '7854  x    2 


M 


>» 


616-7536 
76-9692 


Whole  internal  surface  in  square  feet  —  692*7228 

Total  pressure  in  tons 

^  692-7228  x  144  x  70  ^  3117.2526. 
2,2401b.  in  a  ton 

Gk>]CEB. 

[68105.] — ^Bath. — ^Porcelain  enamelled  baths  are 
allowed  to  be  about  the  best.  Weight  from  6  to 
8cwt.,  azid  price  from  £6  to  £15 ;  copper,  tixmed 
and  painted,  from  £10  10s. ;  li^ht  zmc  baths, 
painted,  from  £3  to  £5 ;  painted  iron,  from  £1  5s. 
to  £4;  polished  plate  zmc,  from  £4  to  £5  10s. 
Porcelain,  slate,  and  iron  baths  require  a  larger 
supply  of  hot  water  than  copper  or  zinc.  Any  bath 
wmdi  is  painted  requires  to  oe  carefully  used.  The 
bath  for  rough  usage  is  polished  plate  zmc.  What- 
ever bath  is  used,  it  snould  be  washed  and  dried 
after  use.  and  if  a  zinc  bath  gets  this  attention  it  is 
the  best  oath  of  the  lot.  J.  £. 

;68108.]— Solphide  of  Tin.— Boast  the  tin 
sulphide  m  a  current,  of  air  so  as  to  bum  off  the 
sulphur  or  dioxide,  and  convert  the  tin  into  oxide. 
Then  mix  the  oxide  with  an  excess  of  powdered 
charcoal  and  oil,  place  in  a  crucible,  and  expose  to 
a  bright  red  heat.  This  will  reduce  the  tin  to  the 
metaJlic  state.  S.  Bottonb. 

[68109.1— Creaky  Boots.— Soak  the  soles  of  the 
boots  weU  with  linseed  oil  by  standing  them  in  it 
on  plates  for  about  ten  hours. 

J.  S.  MAin>ANE. 

[68112.]— Incubator  Berolator.— "  E.  H.  J." 
does  not  say  how  his  indicator  is  heated — by  char- 
coal, oil,  or  gas.  If  by  charcoal  or  gas,  see  my 
answer  to  68092.  W.  S. 

[68112.1— Inonbator  Bearolator.— Try  a  zinc 
heux  fastened  at  one  end,  and  having  tne  other 
extremity  attached  to  a  **  motion  governor,"  and 
from  that  to  the  gas-cock.  If  that  does  not  suit, 
here  is  another : — U  tube,  half-full  of  mercury ; 
couple  of  corks,  one  closing  each  limb,  platinimi 
wire  thrust  though  each,  one  dipping  into  mercury ; 
said  wires  connected  with  iMttei^  and  electro- 
magnet. When  temperature  rises  mercury  expands, 
completes  circuit  (alter  manner  of  fire  alarm),  sets 
magnet  in  action,  which  attracts  armature  con- 
nected with  lever,  and  turns  down  gas.  When  it 
cools  down  a  few  degreeS)  armature  falls  and  turns 
on  gas.  Lt^l. 


[68114]— Psroblams.— 
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[68115.]- Electro-atotor.— If  you  make  a  motor 
of  the  Manchester  type,  with  armature  about  ^m. 
diameter,  Sin.  deep,  wound  with  about  41b.  No.  18 
on  armature,  and  101b.  or  121b.  No.  20  on  the  fields. 
connected  up  in  shunt  with  the  brushes,  you  ahoold 
have  an  efficient  machine,  which  would  stand  about 
7in.  high,  and  occupy  a  floor  space  of  about  lOin. 
by  12in.  This  woula  require  about  8  amperes  at  oO 
volte  pressure,  to  give  the  required  output,  so  that 
25  cells  of  large  accumulator  T-type,  66  hoxus 
ampere-hours  capacity,  each  cell  contaixung  eleven 
leaa  plates  6in.  by  8in.  by  1  lin.  S.  Bomasz, 

[68119.]— Oassner's  Dry  Battery.— To  Ms. 
Bottone. — ^It  is  not  necessary  that  the  zinc  should 
taike  the  place  of  the  outer  cell ;  only  courenient. 
You  may  use  a  zdnc  roll  in  an  earthen  jar  just  as 
well.  I  cannot  tell  you  the  best  proportions ;  but  I 
used  with  good  effect  a  paste  made  of  plaster  of 
Paris  lib.,  oxide  of  zinc  }lb.,  saturate  solution  of 
chloride  of  zinc  sufficient  to  make  a  stiiT  paste. 

S.  BOTTONB. 

[68125.]— Dynamo.— Put  as  nearly  lib.  of  No. 
20  as  you  q^  get  on  the  armature ;  wmd  the  field* 
magnets  with  101b.  of  the  No.  22  wire. 

•  S.  BoTTOsns. 

[68125.] — ^Dimamo. — On  a  Siemens  armature 
you  might  get  2oz.  No.  24  silk-covered  copper  wire. 
and  if  you  could  get  12oz.  on  the  fields  you  woula 
be  able  to  light  two  six- volt  lamps.  Of  the  latter 
portion  of  your  query  I  know  practically  nothing ; 
but  you  wul  see  plenty  of  illustrations  in  the  cata- 
logues of  the  laxg6  telegraphic  stores  manuf  actuien. 

S.  BOTTOKE. 

[68126.]— Paris  Bzhibitlon.— A  fuU  reply  to 
querist  would  become  an  advertisement.  I2  be 
will  communicato  with  me,  I  can  help  him  and 
others  to  obtain  what  he  desires.  See  Addres 
Column. 

Ledooiter.  Phipps. 

[68127.;[— Solderinflr  Zino  Batb.— If  "Dark 
Zinc  "  will  use  spirits  of  salts  full  strength  after 
cleaning  zinc,  and  solder  of  half  tin  and  half  lead, 
he  will  succeed.  He  must  thoroughly  clean  the 
part  that  is  leaking.  If  there  is  a  baud  on  the  bath 
cut  out  tiie  part  that  is  bad,  insert  a  fine  saw  in 
seam  to  dean  edges,  hammer  up,  and  sweat  again 
with  solder,  then  clean  band  and  solder  on  again, 

[68128.]— Watch  Tlminflr.— (1)  Takeoff balaaoe 
cock,  diaw  out  pin  which  fa^»ns  haixspring  to 
stud,  remove  balance  with  hairspring  attached; 
now  carefully  turn  the  coUeta  holding  mo  spring  » 
that  when  balance  is  replaced  and  the  watdi  put  in 
beat  there  wHl  be  leas  superfluous  spring  piojecting 
throuffh  stud.  (2)  Bemove  the  spriiig  mun  coQct 
aad  pkce  it  ujKm  a  piece  of  wood  nice^  round  bo  as 
to  fit  centra  coil ;  nowmake  a  piece  of  fine  iron  wire 
fiat,  so  that  it  will  pass  freehr  between  the  coila,  and 
with  oilstone  dust  and  oil  use  it  as  a  grinder, 
operating  only  on  the  centre  coil.  (3)  After  re- 
moving the  hairspring  from  brass  collet^  pnt  it 
upon  an  oilstone,  and  with  the  finger  ca^e^llly  rub 
it  backwards  and  forwards,  first  on  one  side  and 
then  on  tiie  other,  until  suificiently  reduced.  Soak 
in  benzine  to  remove  oil.  Ixl  either  case  proceed 
with  cara ;  otiierwise  the  apring  will  be  made  too 
weak.  Ghbonoxktsb. 

[68130.]— Aloohol  and  Permentation.— What 
kind  of  fermentation  do  you  mean  ?  If  alcehoUc,  it 
is  generally  stated  that  a  solution  of  sugar  wili 
cease  to  ferment  when  the  alcohol  reaches  10—11 
per  cent.  If  you  mean  acetic,  lactic,  or  other  so- 
called  "  secondary  "  fermentatton,  I  cannot  tell  jou 
what  amount  of  alcohol  will  act  as  a  restniiner.  I 
have  known  a  wine  containing  20  per  cent  ofi 
alcohol  to  turn  sour  when  kept  in  a  warm  i^laoe. 

[68130.]— Alcohol  and  Fermentation.— H  I 
understand  your  question  lightly^  the  answer  is 
this :  Fermentation  can  no  longer  go  on  in  a  sac- 
charine solution  in  which  the  alooboihaB  reached  1 1 
per  cent.  If  a  larger  peroenta^  of  alcohol  be  pre- 
sent the  wine  has  been  fortified,  or,  to  be  mord 
explicit,  alcohol  has  been  added  to  tnat  wine,  hi 
addition  to  alcohol  C,H»HO,  however,  durubgthe 
fermentation  of  grape-juice,  many  other  suImUbcM 
are  formed,  such  as  the  varioua  ethers  wlpch  P^^ 
the  wine  its  bouquet.  In  man^  inferior  win^eiwbml 
the  aroma,  bouquet,  &c.,  are  insufficiently  marira, 
almonds,  nuts,  and  peach  kernels  are  addc^ii  tt^  ^P~ 
ply  Che  deficiency.  Tou  mantiQa  yeast  as  bon^ 
added  to  the  gr^w-juice  to  ptroduce  fer41WDta.tinQ4 
I  believe  in  the  case  of  wimns  thiaMis  feldoiB 
done,   the  germs  floating  about  at   1^  tao0S  is 
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the  itmoiphen  being  sufficient  to  tfit  up  fer- 
mentation. In  miuij  cases  it  ia  necessary 
to  fortify  wines,  Decaoae,  without  added 
tpiiit,  natural  wines  will  not  keep — by  oxida- 
Son  from  the  oxygen  of  the  atmoepnere  be- 
Nming  iimi)ly  vinegar.  Potato  spirit  is  frequently 
asedu)r  this  puroose.  but  is  decidedly  bad,  as  it 
gires  rise  to  amylio  (CsHijHO)  as  well  as  ethylic 
alediol.  Amylic  alcohol  is  another  name  for 
•'fuael  oil.'*  New  wines  contain  aldehyd,  but 
this,  by  the  action  of  the  ethers,  malic  and  suocinio 
adds,  &c..  soon  alters ;  henoe  the  adyanta^  of  old 
winM.  The  colour  of  wines  should  be  denyed  from 
the  pericirp,  or  outside  skin  of  the  grape,  white 
wines  being  made  from  white  grapes  strained,  and 
in  some  cases  decolorised.  Of  course,  when  fer- 
mentation ceases  no  further  alcohol  is  formed, 
hence  all  vrines  containing  more  than  14per  cent,  of 
alcohol  must  haye  been  fortified.  When  I  sa^  alcohol 
I  mean  absolute  alcohol,  not  proof  spirit,  proof 
spoil  being  a  spirit  oontainmg  49  per  cent. 
bf  weight  of  absolute  alcohol.  The  "Rngliwh 
Customs  have  the  proof  spirit  tables  for  taxing 
wines.  Proof  spirit  was  first  so  named  from  the 
^powder  test.  The  following  list  may  be  of 
mterest :— Natural  clareta  contain  about  8  per  cent. 
of  alcohol,  burgundies  10  per  cent.,  red  wines  from 
9  to  12  i>er  cent.,  white  wines  from  8  to  13  per  cent., 
and  fortified  ports  and  sherries  from  20  to  22  per 
c«nt.  The  percentage  of  spirits  may  be  tested  as 
(itsmbed  in  reply  67495— i.e.,  Mulder's  test. 

Fbedsbiok  DAyis. 

[G8131  J— Voltagre  of  LeolAnohe  and  Fuller 
Cells.— The  yoltage  of  the  Daniell  being  taken  as 
1079  Tolt,  that  of  the  Ledanche  is  1*6,  and  that  of 
the  Fuller  very  nearly  1*8  yolt.  The  current  de- 
p^dd  entirely  upon  the  resistance.  The  internal 
reastance  of  a  well-made  Fuller  is  less  than  that  of 
the  other  two.  S.  BoTTOiTE. 

[6813U— VoltAve  of  FoUer  and  Leolanche 
Cells.- Voltage  of  Leclanch^  yaries  according  to 
trpe,  &c:  l-402y.,  l-46y.,  l-59y.  (ThompsonJ, 
l'47r.  (AyrtonX  l'48y.  TJamieson  and  Munro). 
The  mean  of  all  tliese  is  l*4804y..  so  practically  we 
maj  fiay  l*5y.  Voltage  of  Fuller  is  as  nearly  as 
poable  2y.  Voltage  of  stand.  Daniell  yaries 
according  to  typo  and  charge.  P.O.  patt.,  satu- 
rutedsol.  ZnSO«,  sat.  sol.  GuSO^ ;  yoltage  «  1-079. 
U-tube  gravity  pattern,  ri04y.  when  sols,  of  Zn 
and  Cu  sulp.  have  equal  density;  1*074 v.  when 
5p.gr.  CoSO^  =  1- 1,  and  sp.gr.  ZnS04  =  1*4  atlo°  C. 
W.  Pe&ebn  Matoock,  A.I.E.E. 

[58132.1— Factory  Spindlea.— If  "Yokel" 
yul  heat  his  swindle  to  a  full  red  and  bury  it  in  dir 
awdost,  he  yrill  fijad  it  quite  soft  enough  to  turn  if 
if  allaws  it  to  remam  until  the  sawdust  has 
smouldered  away  and  become  cold.  His  iron  box 
^uld  be  suitable  for  the  purpose  providing  it  is 
not  less  than,  say,  4in.  wide  and  deep  for  4in. 
^dle,  and  5m.  for  fin.  I  have  softeneuthemcre- 
qoently  in  this  manner.  G.  G. 

[d$I34.1 — Ghraxnme  Dynamo. — If  driven  at 
ibout  2,o00  revs,  per  minute,  or  not  less  than  2,000, 
foor  dvnamo  should  give  six  or  eight  ampl^res  at 
2')  to  3u  volts  pressure,  so  that  it  would  be  capable 
of  nmning  eight  lamps  of  from  25  to  30  ohms  resist- 
ance. The  question  of  the  advantage  of  high  and 
k'W-  Toltage  Lamps  is  best  decided  by  the  faaUty  of 
CkinTejing  the  current.  It  is  cheaper  to  convey  a 
nirrent  of  (comparatively  speaking)  high  voltage 
and  small  amx>enige,  than  to  carry  a  large  current 
'd  low  potential.  But  the  light  ffiven  off  by  a 
Bonttein  lamp  taking  20  amperes  at  four  volts  pres- 
sure b  distinguishable  from  that  given  by  a  Swan 
iiidng  SO  volts  and  one  ampere.  S.  BonoNB. 


UNANSWERED   QUERIES. 


rW  niamhert  and  ti(U$  of  qugriea  which  remain  mian- 
*9^rti  f9f  ^  Uf4fka  ar«  ins«rt«d  in  this  litt^  and  if  atOl 
*^*f^M«nd  art  repeated  four  weeks  afterwarde.  We  tnut 
«-  rrmdirt  wiU  look  over  the  liet^  and  tend  what  in/annation 
^t  eon  tw  the  benefit  ofthdr/eUow  eontributore. 

Since  our  last  "  W.  E.  C.  R."  has  replied  to  67094. 


«rrs. 


V^axnish  Stains,  p.  406. 
Looomotave  Query,  407. 
Weaving,  407. 
I^utgent  Galvanometer,  407. 

Ttaosparent  Show  Bills,  p.  489. 

Perry,  489. 

Electric  Bells,  489. 

Qnm  Floats,  489. 

Oaa^engine,  489. 

Jewelry,  466. 

Cryolite  or  Sedium  Aluminate  Fluoride,  489. 


k  VKw  automatic  magazine  rifle,  invented  by  B. 
IJ^whurtt  and  H.  A.  Pitcher,  has  been  brought  out 
»i  Kdllsville,  Wisconsin,  where  it  is  making  quite  a 
"B»ation.  Like  the  Maxim  gun,  the  cartridges  may 
w  fired  singly,  by  pulling  the  trigger  for  each 
J*Med  discharge,  or  the  gun  may  be  set  so  as  to 
^  itaeU  off.  with  great  rapidity,  untU  all  the  cart- 
'^uj^  m  the  "'■g^^TW  are  uaoa. 


QUERIES. 


[68186.]— Speculum  Grinding. -^For  a  consider- 
able time  I  have  employed  my  leisure  time  by  atteniptiDg 
to  grrind  andparabolise  a  glass  npecnfaun,  as  I  would  like 
to  say  that  I  have  made  a  telesoope  worth  having.  I 
have  sacoeeded  so  far,  bat  there  is  one  difficulty  I  cannot 
overoome,  uad  were  any  f ellow^reader  able  to  assist  me  I 
would  feel  thankful.  I  think  Mr.  Linscott  could  if  he 
feels  inclined,  and  he  is  very  kind  in  giving  information 
on  these  matters.  Mjrmachineisof  the  ordinary  descrip- 
tion. It  has  a  principle  mandrel  on  which  either  the 
speculum  or  tool  can  be  affixed.  It  has  a  back  and  for- 
ward motion  and  also  a  side  one.  The  proportions  are  30 
to  1.  I  can  give  either  a  straight  stzoke  or  a  circnlar  one, 
or  anything  between  these.  I  can  grind  and  polidi  a 
speculom  evidently  satisfaotozilj^  well ;  but  when  I  put  it 
under  the  pix^ole  test  and  riew  it  from  the  centre  of  cur- 
vature by  means  of  an  eyepiece  of,  say,  70  power.  I  can 
focus  it  so  that  the  pinhole  looks  sharp  and  well  aeflned, 
and  even  when  I  put  on  different  stops,  I  oannot  detect 
any  difference  of  locus,  between  any  of  the  portions  left 
exposed.  In  fact,  the  surfece  seems  to  me  to  be  nerf ectly 
spherical,  and  when  I  apply  the  shutter  or  shadow  test, 
except  a  little  uncertainty  towards  the  margin^  I  can  de- 
tect no  difference.  When  I  draw  back  the  eyepiece  behind 
the  focus  the  point  of  light  enlarges  to  a  circle.  Now 
were  the  surface  of  the  mirror  truly  m>herical,  this  circle 
of  light  would  be  equal  all  over,  out  it  is  not  so.  The 
centre  is  apparently  right,  bat  around  the  margin  there 
seems  a  bright  band.  It  uppe»n  to  me  to  be  m  conse- 
quence of  one  part  of  the  mirror,  durins  the  process  of 
working,  being  alwasrs  covered  by  the  tool  while  the  other 
or  marginal  yart  is  only  alteniately  so,  the  tool  and 
speculum  being  the  same  sise.  In  my  opinion  this  nro- 
duoes  the  difference  on  the  face  of  the  speculum,  ana  as 
long  as  it  is  80^  it  cannot  be  correct.  I  have  tried  various 
methods  to  correct  this,  but  cannot  succeed.  Can  any 
good  friend  assist  me  in  this  matter  ?— Amatkub. 

[68186.1— Turbine  for  Lathe.— I  havea  3|in.  centre 
lathe,  and  I  want  to  turn  it  by  a  turbine  if  poanble.  Our 
house  is  supplied  with  water  from  a  spring  about  100ft 
above  it ;  the  water  is  brought  down  in  pipeis  and  supplies 
other  houses  on  its  way  to  ours.    The  uudde  diameter  of 

Eipe  from  the  last  house  it  feeds  to  ours  is  lin.,  and  it 
ranches  off  fhnn  this  into  2  or  8  Ihia.  pipes.  Would, 
say,  a  ^in.  pipe  with  a  |  jet,  on  a  8ft.  diameter  turbine 
have  sufficient  power  to  turn  the  lathe  for  either  wood  or 
metal-turning,  or  screw-cutting  ?  If  not,  please  say  what 
size  turbine,  pipe,  and  jet  would  be  sufficient  for  above 
object^  A  sketch  of  turbine  would  oblige.— Hydro- 
statics. 

[  681 37. 1— Bendinff  ofFire  Bars.— For  the  past  twelve 
months  1  have  been  m  charge  of  a  semi-portable  Bobey 
engine  and  boOer,  which  is  used  for  driving  an  ore 
washing  mill,  and  is  kept  in  constant  motion  for  9  hours 
each  day.  I  should  be  much  obliged  if  any  experienced 
person  would  help  me  to  find  the  cause  of  the  fire-bars 
bending.  The  ban  are  dft  4in.  in  length,  and  there  is 
plenty  of  room  for  expansion.  The  bottom  of  the  ash- 
pit is  18  inches  from  the  fire-bars.  The  ash-pit  is  cased 
m  on  three  sides,  and  on  the  front  side  underneath  the 
fire-door  there  is  a  swing-door,  which  is  used  to  r^ulate 
the  draught.  I  always  xeep  this  door  open  so  as  to  keep 
the  flre-MTs  as  cool  as  posmble ;  but  in  spite  of  this  they 
get  red  hot  and  bend,  which  causes  them  to  overlap  each 
other  like  a  Venetian  blind  when  dosed.  This  has  the 
effect  of  stopping  the  draught  to  the  fire,  and  then  I  am 
not  able  to  keep  the  steam.  I  always  laeep  the  ash-pit 
clear  of  ashes.  The  boiler  is  fired  very  hard,  the  fire 
having  to  be  cleared  of  clinkers  every  3  or  4  noun.  I 
have  consulted  many  esroerienoed  tubular  boiler  firemen, 
but  they  can  give  no  definite  reason  for  the  ban  bending ; 
and,  as  a  last  resort,  I  hope  some  reader  of  the  Ehqiabb 
Mjbchaxic  will  help  me  out  of  the  difficolty.— W.  W. 

r68138.1— Lapidary's  Work.  —  What  books  are 
puDlishea  on  lapiduy  work !  Can  any  reader  describe 
method  of  turning  and  polishing  the  agate  boxes  ?— T.  M. 
Bear. 

[68139.]— Obemioal.— Will  Mr.  John  Grey  or  othera 
please  to  give  the  formulae  of  ooppw  sulpho-oyanide  and 
barium  smpho-cyanido  T  Also  say  in  the  destructive  dis- 
tillation of  shale,  what  compounds  or  elements  may  be 
looked  for?  The  formulie  for  these  compounds  would 
greatly  oblige. — pARArris. 

[68140.1— Steel  Bioyole  Chain.— I  have  a  Safety 
bicycle,  the  chain  of  which  was  bright  and  easy  working. 
It  18  now  rusty  and  stiff  at  joints,  will  any  reader  kindly 
inform  me  how  to  bring  it  to  its  former  condition  !— 
Prosklttk. 

[68141.]— Niokel-Platinff.— Will  some  reader  teU 
me  which  is  the  best  battery  to  use  for  above  t  I  have 
some  parts  for  a  model  engine,  which  I  wish  to  plate. 
Never  tiled  to  plate  before,  so  slUdl  be  glad  of  a  few  hints. 
— Nkw  Subscbibkb. 

[6814S.]— Permanent  Way. —Can  any  reader  give 
the  width  of  rails  wad  deaiance  for  flanges  of  wheels  at 
heel  of  switch,  as  adopted  by  each  of  the  leading  railway 
companies  I— Ijibba. 

[68148.]— Silver  Chaser's  Pitch.— Will  some  of  our 
readen  kmdly  give  the  recipe  'for  mixing  this  pitch  ready 
for  use !— F.  W.  8. 

[68144.]— Cuokoo  Clock.— I  shall  be  much  obliged 
to  any  gentleman  who  will  toll  me  how  to  put  this  right 
without  advising  me  to  send  it  to  a  dookmaker.  The 
clock  has  a  separate  spring  for  the  striking,  &c,  and  is  not 
a  cheap  one.  It  has  gone  well  for  a  very  long  time,  but 
a  few  nightsago  something  seemed  to  give  way,  and  it  then 
'*  cuckoo'd  "  until  the  spimg  was  run  down.  I  oarefully 
examined  the  inside  and  found  that  a  little  pin  on  the 
second  wheel  (that  is,  the  wheel  that  drives  the  fly)  was 
broken  off.  I  drilled  it  and  put  in  another  pin.  A  brass 
lever  is  allowed  to  drop,  and  stop  the  wheel  by  coining 
against  this  pin,  and  so  stops  the  striking.  There  is  a 
lever  raised  by  two  pins  on  the  hour-huid  wheel  (as  the 
clock  strikes  the  hall-hour)  that  releases  the  brass  lever 
from  the  pin  and  allows  the  clock  to  strike.  Now  when 
the  striking  is  started,  the  brass  lever  is  not  allowed  to 
drop  for  two  or  three  minutes,  and  for  this  time  the 
striking  oontinnes.  The  dock  used  to  give  a  warning  at 
two  minutes  to  the  hoar,  but  does  not  now.  How  can  I 
remedy  it  t  — W.  O. , 


[68146.]— Washing  French  Kerino.— Can  some 
one  tell  me  the  best  way  to  wash  some  black  dress  material 
of  the  above  t  Soap  always  seems  to  BpoH  it,  and  I  believe 
there  is  a  way  without  soap.— W.  G. 

[68146.]— ICarine  Steam  Engine.— Will  "T.  C." 
or  othen  kindly  answer!  I  intend  making  a  doable 
hisrh-pressure  engine ;  cylinders  din.  by  Sin.  is  there  any 
nue  to  go  by,  so  as  to  make  the  respective  parts  propor- 
tionate, such  as  ports,  traverse  and  size  of  valves,  thidK- 
ness  of  piston  and  rod.  shaft  and  link,  Sto.  He  will  pro- 
bably refer  me  to  working  drawings ;  but  as  I  am  of  a 
somewhat  independent  character,  I  would  sooner  do  the 
whole  thing  myself,  if  it  can  be  so  done  by  any  reoognised 
rule.  What  sised  boat  would  such  an  <^B^e  drive,  and 
at  what  speed  T  Its  strength  at  601b.  what  sized  pro- 
peller would  he  advise,  and  what  cut-off  ?  Also  size  of 
Dofler  and  force  pump  for  same.  Would  a  double  expan- 
sion engine  run  mto  much  more  work,  and  what  would 
be  the  respective  sizes  of  tiie  cvlinden  to  develop  the  same 
power,  as  the  above  named  high-preHsure  ones  T  My  lathe 
will  not  allow  me  to  turn  anything  larger  than  d^in.  diam. 
— Esoa. 

[68147.]— Photo.  Bnlarging  Apparatus. —I 
have  almost  constructM  an  enlarging  apparatus :  but  before 
putting  together  should  be  glad  to  know  what  is  the 
correct  distance  at  which  the  condensera  should  be  fixed 
from  position  to  be  occupied  by  negative.  The  aroaratus 
is  maae  for  Hplate  or  smaller,  with  carrieia,  and  for  8^ 
oondensen.  What  is  the  best  means  of  illuminating  to 
uset  My  lantern  body  is  8in.  long  inside,  sides  Bfin. 
hi^h  inside,  and  lined  with  tin,  which  is  arched  up  to  a 
height  of  lOin.,  width  Sin.    I  had  thought  of  the  "  F^- 

fhengos  "  hunp,  but  this  is  so  expensive— viz..  £2  2s. — and 
fear  that  limeliffht  would  entail  a  lot  ox  future  ex- 
pense for  oxygen,  «c.  Are  there  any  laws  of  optics  to  re- 
gulate the  distance  of  illnminant  from  condenser  in  pro- 
portion to  the  distance  of  latter  from  lens  ?— lyoiAx. 

[68148.]-Water  Motor.-Could  any  of  "  oun "  give 
section  of  Bailey's  Thirlmere  water  motor !  —  MMMsaa 
Camssa  Club. 

[68149.]— BritanniaHot-Air  Engines.— Do  these 
work  the  same  as  Seal's  engines !— Mbxbib  CAJtBaa  Club. 

[68150.]— Chemioal.— How  can  I  separate  and  quali- 
tatively recognise  the  following  acids  ?— formic,  acetic, 
oxalic  tartaric,  and  salicylic,  especially  the  last.— Juxo. 

[JSSISI.]— Q-.N.  Bnffines.— 1.  Why  are  G.N.  engines 
built  without  domes  T  2.  What  is  the  respective  average 
consumption  of  coal  per  mile  of  engines  of  8ft.  and 
7ft.  6in.  class !  S.  Why  are  G.N.  surburban  engines  so 
slow  at  starting  and  getting  up  speed,  as  oompaxed  with 
other  surburban  engmes,  such  as  N.L.,  &c  T— T.  Bobim- 
sox. 

[68168.]— L.  and  S.W.B.  Old  Passenger  Locos. 

— Can  any  reader  oblige  me  with  a  sketch  and  dimensions 
of  some  one  of  the  old  four-coupled  passenger  engines  on 
this  line,  such  as  Sussex,  Transit,  Ganymede,  Ac! — 

nr .  £.  C.  B. 

[681S8.]— Bhymney  Bailway  and  Brecon  and 
Aerthyr  Bailway.— I  should  oe  glad  of  any  informa- 
tion about  eitiier  of  the  above  railwaya  Are  theyworked 
by  roUing-etook  of  their  own,  or  by  the  L.  and  N.W.R.,  or 
some  other  of  the  larger  lines  T  A  sketch  with  Ajynmnminnm 
of  any  of  the  types  of  engines  used  would  be  mut^  vp- 
predated.— W.K  C.  B. 

[68164.]— Testinor  Strength  of  Soda  Crystals. 

— Can  any  of  **  ours  instruct  me  how  to  toit  the  strength 
of  soda  crystals  ?  The  price  varies  very  much,  and  there 
must  be  a  corresponding  difference  in  the  quality.— 
Habrold. 

[68165.  ]-Cyole  Chain  Wheels.— What  is  the  beet 
way  .of  making  these  detachable,  so  that  they  may  be 
changed  in  a  few  minutes  I— A  H.  SHAXBSPKAa. 

[68166.]— Lantern  Transparencies.— I  have  been 
making  some  lantern  tranroarendes  from  Cowan's 
gdatino-^hloride  plates,  using  the  following  soUitions : — 
No.  1 :  Citric  add,  120gr. ;  ammo,  oarb.,  8^. ;  ocdd  di»- 
tillod  water,  loz.  No.  2 :  Sulphate  of  uon,  140gr. ;  sul- 
phuric acid,  1  drop ;  distilled  water,  loz.  Mix  threenarts 
of  No.  1  and  one  part  of  No.  2atthe  time  of  using.  TnenI 
find  some  plates  turn  a  greyish  blue  and  others  a  reddish 
tint,  while  some  are  quite  brown.  Can  anyone  tell  me  what 
might  be  the  reason  of  this  T  I  fix  in  the  ordinary  hypo, 
solution  after  development.  Would  too  much  sali>luino 
add  have  anything  to  do  with  it  I— X.  Y.  Z. 

[68167.]— Cup  and  Ball  Microphone.— Sometime 
ago  I  made  a  pair  of  above  microphones  and  electro- 
magnet receivers,  as  described  in  "  £.  M."  of  June  10th, 
1881,  No.  816,  but  cannot  get  them  to  work.  They  trana- 
mit  the  ticking  of  a  watch  over  my  line,  66yds.  in  length, 
fairly  well  when  the  watch  is  touching  .the  microphone, 
but  when  spoken  into  I  cannot  make  out  what  is  said, 
there  is  such  a  rattle,  or  rather  frizzle,  going  on  which 
drowns  all  the  talking.  Ihave  since  made  two  "  £.  M." 
reodvers,  which,  by  themselves,  speak  nicely,  but  when 
put  in  drcoit  with  above  microphones  the  same  rattle 
ffoes  on,  so  I  condude  it  is  the  microphones  whidi  are  in 
xanlt.  1  have  hunted  up  back  volumes  and  tested  for  d^ 
fects,  such  as  loose  oontacts,  vibrations,  too  much  battery 

Eower.  &o.,  as  mentioned,  and  tried  thicker  diaphmgm, 
ut  without  improvement.  Would  Mr.  Bottone  or  some 
otiier  reader  kindly  say  where  I  am  wrong,  or  give  me  in- 
structions for  making  a  better  miorophcme  I— IsKroT. 

[68168.— Hot-Water  Fitting.— I  am  fitting  up  a 
house  with  hotF*water,  usin*  a  cylinder  in  kitchen,  p^es 
fin.  iron.  Would  some  ox  **  ours "  inform  me  if  I  can 
put  a  branch  in  cold  supply  to  sink  with  a  screw-down 
stopcock  to  supply  cylinder,  as  I  should  lika  to  save 
running  a  separate  supply  for  cylinder,  or  would  it  nudce 
water  hot  at  sink !— Plukbbb. 

[68169.]— The  Maoris-their  Uedioines.— Alady 
who  has  recently  joined  her  brother,  engaged  in  agricuir 
tore  some  40  miles  from  Auckland,  New  Zealand,  Imt  five 
miles  only  from  the  coasL  and  whose  catUe  roam  throajph 
900  acres  of  his  indosed  land  and  through  an  extensive 
area  of  the  Maori  aborigines,  sneaks  of  a  shrub,  the 
leaves  of  idudi  these  natives  chew  as  a  remedy  in 
diarrhoea.  Can  anyone  give  the  name  of  this  shrub,  and 
say  whether  it  acts  as  an  astringent  in  its  primary  effect, 
or  do  more  or  less  large  doses  cause  dianiiflBa  T  lliere  is 
also  a  tree  or  shrub,  the  leaf  of  which  proves  fatal  to 
catUe  eating  it.    Is  its  name  known,and  its  action  t    It 
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seems  to  me  that  mcn*8  first  idea  of  medicine  must  have 
been  oonoeived  from  some  animal,  probably  a  dog  or  a 
cat,  eating  grass,  &c.,  for  remedial  ^Tirposei}— i.e.,  aa  an 
emetie  in  one  instance,  as  a  pnigatiye  in  another.  On 
p.  181  of  the  Monthly  Magazine  of  Pharmacy^  I  read  of  a 
new  medicine^"  aoetylphenylhydnuine."  Now.  won't 
such  names  cause  phannacy  to  topple  over?  Well,  well, 
pity  is  felt  for  future  chemistir   apprentioes  by— Thb 

LtDWXT  DlSPBNaKB. 

[68iao.]— Imitation  Ivory  or  Celluloid.— I  am 
in  want  of  a  material  to  have  something  like  the  appear- 
ance of  poroelain  or  ivory  that  would  work  into  thin  sneets 
for  stamping  out  into  various  patterns  when  in  a  soft  or 
warm  state ;  any  composition  that  would  take  on  a  white 
enamelled  surface,  and  stand  exposure  to  the  weather 
without  being  too  orittle,  would  suit  the  purpose.  Per- 
haps some  kmd  of  celluloid,  if  such  a  thing  can  bo  made 
on  a  small  scale,  would  be  most  suitable.— J.  F.  J. 

[68161.1— Ohemioal  Ghildln^.— Would  any  of  our 
chemical  readers  look  over  their  redpes  for  the  process  of 
gilding  glass  with  a  chemical  solution,  or  give  any  hinto 
Qiat  would  help  over  the  difficulty  ?  It  is  principall  v  for 
gilding  the  inside  of  clear  glass  vessels  where  gold-leaf 
cannot  be  applied.  Also  can  anyone  tell  me  if  pure  copper 
can  be  deposited  on  glass  in  any  similar  way  to  the  de- 
positing of  pure  Silver  on  glass  for  mirror  purposes.— 
J.  F.  J. 

^03168.}— Stereotype.— I  have  made  a  copy  in  plaster 
of  TUris  of  a  ilat  surface  covered  with  ddicate  tzacery.  I 
want  to  make  a  copy  of  thisin stereo  metaL  I  have  tried 
to  acoomi>lish  this  oy  pouring  the  melted  metal  upon  the 
plaster  casL  but  the  metal  bubbles  up,  and,  instead  of 
forming  a  delicate  copy  of  the  original,  shows  scaxDcly 
any  resemblance  to  the  figure  on  tne  plaster  cast.  Qm 
any  reader  describe  a  cheap  method  by  which  I  may  ac- 
complish the  object  f— A  Would-db  Stsbbotvpkr. 

[681630— Small  Power  Enflrine.— Would  any  of 
our  mechanical  readers  kindly  ixuorm  me  the  best  and 
cheapest  way  to  drive  a  Sin.  lathe  (back-geared)  by  a 
amaU  engine  and  boiler,  for,  as  I  am  a  cripple  in  my  lower 
Umb^  I  cannot  use  a  treadle  t  Please  state  size  of  engine 
and  boiler  (yertioal)  that  would  drive  this.  About  the 
probable  cost  snd  any  other  information  will  greatly  assist 
aa— East  Exdeb. 

[68164.]— Lever  Bioycle.— Having  made  a  4Sin. 
bicycle  to  drive  with  levers,  the  centre  of  the  lever  works 
on  the  crank  pin,  and  a  long  connecting  rod  from  end  of 
lever  to  top  of  fork,  and  the  pedal  at  the  other  end  of  lever. 
I  find  this  throws  a  great  weight  on  the  bock  wheel.  Will 
some  reader  kindly  explain  how  this  can  be  remedied,  or 
give  descriptions  of  a  good  one  to  suit  this  size  of  machine  I 
— H.  Ward. 

[6816S.]— Prismatio  Dioptric  Dissolvinff  Ap- 
paratus.—The  following  description  of  above  is  taken 
from  an  old  edition  of  the  "  Hogic  Lantern  "  by  **  Fhan- 
tom"  :— ••The  bodv  is  a  square,  having  its  four  comers 
truncated,  thus  yielding  an  octagonal  body  having  four 
prindpol  and  four  minor  sides.  Upon  two  of  it»  principal 
aides  are  attached  ordiiiary  lantern  fronto,  in  front  of  Uie 
object  ghuses  of  which  is  placed  a  3in.  plate-gloss  prism,  so 
mounted  as  to  be  adjustable  at  any  angle.  The  limelight 
is  employed  in  the  usual  way  in  the  interior  of  the  lantern ; 
and  passing  through  the  optical  arrangement  with  a  lustre 
pit>t>rtrt,innal  to  the -large  diameter  (3jm.)  and  long  focus 
5|in.  of  the  condensers,  is  so  refracted  by  the  prisms  in 
front  that  the  two  discs  of  Ught  are  made  to  perfectiv 
coincide.  It  is  e^ual  to  the  production  of  a  weu-deflnea 
disc  of  20ft.  in.  diameter."  Can  any  of  the  optical  friends 
of  ••  Ours  "  sive  an^  information  respecting  this  form  of 
lantern!  If  effective,  I  should  think  it  must  be  mudi 
handier  than  a  double  lantern,  as  it  only  has  the  one  light 
to  need  attention.— Photus. 

[68166.]— Wimshurst  KaclLine.- Willsome  corre- 
spondent toll  me  how  to  varnish  glass  discs  for  the  Wims- 
bunt  machine  f  I  have  done  several,  but  in  a  day  or  two 
an  appoaranoo  like  cryvtallisation  occurs  nearly  all  over 
the  plate.  Should  the  elaas  be  warmed  and  the  shellac 
▼amish  applied  in  one  thick  coat,  or  in  three  or  four  thin 
ones  I— J.  C.  W. 

re6167.]— Pyroteohny.— Can  some  one  tell  me  of  a 
rule  for  odculating  the  length  of  rocket  sticks  from  the 
size  of  the  bores  of  the  case !— N.  J. 

[68166.]— Iiosing-Watches.-Will  some  one  advise 
an  amateur  (m  the  following  excessive  gaining  and  losing 
of  watches!  I  have  just  cleaned  two  watches.  One,  an 
English  lever,  loses  60  seconds  an  hour.  The  hairspring 
is  pmned  at  its  shortest,  just  allowing  it  to  boat  regulu'ly, 
and  appears  not  to  foul  anywhere.  The  other  is  a  Geneva 
lever  which  gains  70  seconds  an  hour ;  hairspring  pinned 
at  its  longest.  The  regulators  of  both  are  pinnei  at  their 
furthest  point.— Puzzlro. 

[68169.1- B  put  Clarionets.— Can  "Vnleanite" 
give  any  inf (nrmation  as  regards  learning  the  clarionet ! 
which  instrument  do  you  recommend  to  one  that  does 
not  wish  to  transpose,  or,  in  other  words,  play  the  same 
as  it  is  written !  Some  reoommend  B  flat  and  others  the 
C  instrument.  Which  instrument  is  best  for  marching 
and  which  for  the  ochrestra,  or  will  either  in^rumentdoT 
What  book  do  you  recommend  best  for  a  beginner  T  Can 
vou  give  any  hinte  for  a  beginner,  so  as  to  prevent  pit- 
falls i  How  about  selecting  and  m^M«p  a  reed  hard 
and  soft.  Which  is  best!  Is  it  proper  to  ^y  the  instru- 
ment with  the  reed  uppennostf  u.  so,  why!— Hrnao- 
luaoirBT. 

[68170.]— Clarionet  or  Oboe.— Would  "  Vulcanite  »• 
kindly  aur  which  is  the  easiest  to  learn,  the  clarionet  or 
oboe  I  Why  have  some  darionete  IS  and  others  14  keys ! 
Would  anyone  reoommend  me  to  piirchase  a  low-priced 
iaatnunflnt,  aay.  SBa. !  Wherein  comes  the  diiferenoe— is 
it  in  price  only  T— including  appearance,  or  would  there 
be  any  difference  in  tone  and  likewise  in  playing  between 
the  hi^  and  low-priced  instrument !  Is  there  any  dif- 
f erenoe  in  playing  required  for  ordiestra  ^and  muitary 
band  1— BoMBAaoi. 

Tilee.— Win  ••  Jack  of  All  TtbAm** 
or  some  other  oorretpondentgive  recipe  of  in- 
for  oolonnng  tUea !  I  have  to  make  some  tiles 
a  dark  brown  ooloar,  not  glazed.  Oor  day  burns  a  bright 
red  colour,  and  I  am  instructed  to  d^  them  previous  to 
buraing,  so  that  the  colour  might  be  permanent  Bedpe 
or  book  on  the  above  would  greatly  oUige  a— THiaruir 
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[68172.]— Dynamo.— WiU  "iSx,  Bottone  or  some  other 
of  our  electrical  friends  tell  me  if  I  ooxdd  light  ten  or 
twelve  16cp.  lamps  with  the  dynamo  of  size  as  above !  I 
have  the  castings  of  fields,  cast-iron.  Could  I  use  a 
Siemens  H  aimature.  so  I  could  have  50  volts  E.  BCF. !  If 
not.  how  am  I  to  mace  armature !  Give  number  of  wire, 
and  number  of  layers  on  fields ;  also  on  armature.    Oive 


St—       ^ 
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Brown  and  Sharp's  gauge,  as  out  here  in  Canada  we  can 
get  nothing  but  American  wire.  I  would  build  a  Siemens 
H  armature  up  of  Russian  sheet  iron.  I  would  also  want 
to  connect  up  as  a  shunt  machine.  What  should  I  use  as 
a  resistance  between  the  brush  and  field  terminal  I  Should 
I  stand  behind  a  lathe  and  let  the  wire  go  on  in  winding 
to  the  top  and  over  the  same  on  both  fields !— Advaxcb. 

[68178.]— Drying  Ploor.— I  have  a  dijingfioor,  20ft. 
by  lOfL,  with  fines  running,  as  per  indoeed  sketch.   Now, 
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I  find  I  get  much  too  great  a  heat  on  the  iron  plates  (3in. 
thick)  covering  the  fli^t  flue,  and  on  the  fourtn  I  hardly 
get  any  at  all.  Consequently  I  get  one  side  dried  a>f  it 
were  in  no  time,  and  the  other  just  the  reverse.  I  shiUl 
be  glad  if  any  of  your  kind  readers  would  tell  me  how  to 
remedy  it,  and  get  a  uniform  heat  over  the  whole  of  the 
floor.  I  can  g«t  plenty  of  poll  from  the  chimney. — 
Brxbb. 

[68174.1— To  Mr.  Bottone.— I  have  made  a  mag- 
neto machine  m  described  by  you  in  the  "  E.  H.,"  Oct.  7th. 
1887,  on  p.  127,  and  I  have  followed  your  instructions  all 
right  as  far  as  I  can  see,  and  now  cannot  get  the  least 
current  out  of  the  machine.  Would  you  be  so  kind  as  to 
teU  me  where  it  is  wrong :  I  may  add  I  have  wound  the 
armature  with  No.  90  s.c.  wire  as  much  as  it  will  hold, 
and  the  magnet  is  good,  being  a  new  one.  Hease  tdl  me 
any  likdy  cause  of  failure,  and  would  it  be  suitable  for 
plating !— Haohbto. 

[68176.]— Fastening*  Stereo  Metal  to  Rubber. 
— 1  want  to  fasten  indiarubber  stamps  to  stereotype  metal. 
I  have  made  the  face  of  the  metal  rough,  and  wiirmeil 
both  rubber  and  metal  before  cementing,  and  all  I  have 
tried  has  failed  after  a  time,  owing  to  the  rubber  requiring 
frequent  pressure.  I  have  tried  various  kinds  of  cements 
and  fish-glues.  Also  want  a  cement  suitable  for  a  small 
strap  that  runs  round  a  g  shaft.— L  A.  Lockwood. 

[6S176.1— Welding-  Metals.— Some  time  ago  I  read 
that  Prof.  Thomson  had  demonstrated  before  the  New 
York  Sodety  of  Arte  that  pieces  of  metal  being  placed  end 
to  end  under  a  forcible  pressure,  and  an  electnc  current 
beinff  passed  through  them,  a  perfelbt  welding  could  be 
obtained,  even  between  metals  otherwise  incapable  of 
bdng  welded  together,  or  between  diiferent  metals.  Is 
this  being  oairied  out  commercially !  If  so,  should  be  glad 
of  any  imormation  as  to  the  process.— H.  C. 


[68177.]— Electrio    Clook.^1   want   to   make  an 
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dectric  dock  for  shop-window.  Is  any  particular  train 
and  escapement  required :  and  also  how  does  the  current 
work  the  deckhands.  I  would  like  to  know  the  best 
battery  to  use,  and  length  of  pendulum.— Ax  Auatsub. 

[681781.— Coefllcient  of  H.— What  is  meant  by  the 
ooeflSdent  of  theEarth's  horizontal  component !  And  how 
is  it  calculated,  when  it  is  desired  to  know  the  value  of 
the  defieotion  of  a  tangent  galvanometer  in  ampdres, 
taking  the  value  of  H  as  17 !— K.  C.  B. 

[68179.— Coatinflr  for  Carbon  Cells.- Would  any 
of  your  readers  be  good  enough  to  f  umiah  me  with  a  good 
formula  for  coating  the  outsides  of  carbon  odls,  so  as  to 
render  them  perfectly  watertight !— J.  W.  F. 

[68180.]— Fret  8aw.—I  have  a  sewing-machine  stand. 
Swan  pattern.  I  want  to  know  whether  I  oanusethe 
same  for  making  a  machine  fret  saw.  If  so,  would  be 
obliged  ^th  desaiption  how  to  construct  the  arm.  A 
sketch  wonld  oblige.— A.  B.  Tehpls. 

[68181.]— Mechanios.— A  perfectly  fiezible  chain 
hangs  over  a  smooth  fixed  point,  and  is  allowed  to  move 
under  the  action  of  gravity ;  when  it  is  in  aziy  given  posi- 
tion find  (a)  the  aooelemtion  of  ite  velodty ;  (b)  the  tension 
at  a  jsiven  point  of  its  length.  Verify  the  formula  for  the 
tennon  by  deducing  fkx>m  it  (c)  the  tension  at  the  middle 
point  when  the  haarag  ends  are  equal,  and  (d)  the  tension 
at  any  point  when  the  chain  ia  just  leaving  the  smooth 
point.— TTnoauxtbo. 

[68189.]— Stamps  on  Pewter.— Oui  a  reader  giv«  me 
any  information  about  the  name,  marks,  and  stanma 
wmdi  we  found  on  old  pewter  azticMB,  meh  aa  tankaida, 


plates,  &0. 7  They  mudi  resemble  the  hall  mnxki  on  olver 
plate.  Did  the  Fewterers*  Company  at  any  time  hare 
control  over  the  workers  in  pewter,  as  thp  UDldsmitb' 
Company  have  over  the  workras  in  gold  and  mIvpt  at  the 
present  day !  Any  information  or  title  of  a  book  od  the 
subject  will  bo  gladly  received.— Pa wtkr  "Wobkkr. 

[68183.]— Comnressed  Air.- Will  some  kind  reader 
explain  me  the  following !  A  steam-engine  at  th«  mouth 
of  a  coal-pit  is  employed  in  compressing  air  to  a  dennty 
of  four  atmospheres,  or  601b.  This  compressed  air  at 
once  acquires  a  liigh  temperature^  and  for  oonveoienoe  in 
coded  with  water  down  to  60^ ;  it  is  then  conveyed  Id  a 
pipe  to  the  bottom  of  a  pit,  and  along  ^  of  a  mile  hori- 
zontally, where  it  is  set  to  work  an  engine  similar  to  the 
ordinary  non-condensing  engine.  The  air,  when  liberated, 

J)roducM  a  freezing  atmosphere  all  round.    Why  dou  it 
reeze  so,  as  the  pipes  leading  from  the  engine  are  quite 
hot ! — OouBS. 

[68184.]— Pumiture.— Some  of  my  French-polished 
furniture  has  got  into  bad  order  through  the  improper  u«e 
of  furniture  cream.  I  was  advised  to  wash  it  with  map 
and  water,  which  certeinly  brings  off  the  dirt,  but  a  good 
deal  of  the  polish  with  it.  Can  any  one  tell  me  of  a  way 
to  dean  it  without  injuring  the  polish  .'— Hol^ekeepss. 

[68185.]— Bacon.— Why  is  it  that  some  kinds  of 
bacon  melt  away  in  the  frying-pan,  while  with  other 
sorts  it  does  not  do  so  ?— HousKKKEPsn. 

[68186.]— To  Mr.  Bottone.— Is  there  notamiatike 
in  your  answer  to  query  (HOlO  in  stating  50  amperes !  The 
machine  has  been  wound  before  with  71b.  No.  is  on  mm., 
and  201b.  No.  16  on  Adds.  It  has  to  work  a  Sorria  arc 
lamp,  which  takes  11  m.m.  carbons,  the  magDet  of  whicb 
is  wound  with  No.  16  (but  could  easily  be  rvwound),  the 
dynamo  is  about  25  yards  from  lamp.  I  don't  exactly 
know  what  effect  a  low  voltage  would  have  oo  the  bght 
produced ;  but  as  far  as  I  can  learn  from  your  books  it 
requires  a  certain  amount  of  volt^re  to  dnvo  the  current 
through  the  resistance  of  the  ildds,  loads,  and  lamp. 
The  question  is,  would  20  to  25  volts  in  this  case  be  enom^fa  \ 
I  want,  as  I  said  before,  to  get  the  best  results.  Would 
you  give  me  as  an  alternative  the  sizes  and  qaaotity  for  at 
cuirent  of  from  10  to  12  ampi^ros  -,  also  the  size  of  imide 
and  outside  dia.  of  rings  you  recommend,  and  how  many 
lajrers  of  wire  in  depth.  I  can  understand  from  your 
treatise  how  to  calculate  the  voltage,  but  it  doen  not  nhow 
dearly  how  yon  ffet  at  the  amperes  and  speed.  Would 
you  kmdly  work  It  out  for  me  m  this  example  {  I  hare 
no  doubt  many  others  are  punded  in  a  similar  way.- 
Elkctbic. 

L68187.1 -Model.- Will  "S."  kindly  favour  with  the 
prmcipal  sizen  of  his  engine  in  Xu.  (I7U:S2,  suuh  aa  tra^ii 
of  slide-vahe,  cut-off,  port  holes,  dia.  of  llywheel,  tto. ; 
also  indicated  H.P.,  what  kind  of  bailer,  with  alecs  !  Etve 
you  found  the  governors  designed  by  "  T.  C.,"  of  Brirttrf, 
satisfactoiy .'— H.  C. 

:o^i'5'^.:-Kepler'B  Ssoond  La-w.-Wfll  one  oi 
your  asti"onomic»l  readers  kindly  show  me  how  to  w'»k 
tiie  foUowinur  problem,  arising  out  of  the  abov*^  law  ?  The 
axeti  of  in  ('llip:«e  ^  2  and  1  respectively.  The  mdju) 
vector  of  a  revolving  body,  Htarting  from  parih(>lioa,mofc9 
through  V) '  m  the  tlrHt  unit  of  time.  Whst  ia  the  ookI? 
passed  thi'ough  in  the  second  unit  of  timo !— Finsm  kv. 

[68133].— Pneumatic8.—In  connection  with  th- 
rarefaction  produced  in  the  recdvcr  of  an  air-pump,  'i 
after  10  stroken  the  mercurial  gauge  fdl  fi-om  3ijul  u 
15in,  what  would  have  been  its  full  after  the  flnt  tt\-e 
strokes  ?— TiieoaxTiCAL  Mbchasic. 

[68190.]— Oement  Plasterinfir.— In  the  Co]ame» 
faGing-brick.<(  are<  often  unobtainable,  and  rinsQincDtly 
exteriors  of  hoa^N^s  are  cemented.  How  can  thi.'t  ccmcot 
pbutter  be  b'"«t  applied,  and  colounnl  to  imitat**  brickwork, 
red  and  stia-vv  colour,  that  will  stind  the  rain  and  k»^  iSt 
colour  f — ordinary  paint  objected  to  aa  beinjf  inarti<»e. 
Also  how  can  planter  ceilings  be  msde  to  stand  wiii  ut 
Trtjpical  climates  ?— Colomal  ARCiiiTEt  t. 

:6«191.] -Wounds.— In  the  "  E.  M."  for  Oct  12,  '^ 
in  reply  to  query  No.  6&197,  "  Birmingham "  mentxias 
that  the  brexsti  tire  sometimes  pierced.  I  should  be  modi 
obliged  if  h-'  would  give  a  detailed  description  how  thii 
operation  is  performed,  with  sketch  showmg  the  ••xAct 
position  in  wniuh  the  rings  are  inserted.— li.  H. 

[SSlie.  ] —Hardening-  Bosses.on  Tricycle  Cnnk 
Snaft.— Having  a  tricycle  to  repair  rocently,  l^iB- 
bearin^rs,  I  htul  the  misf oTttme  to  break  one  of  thtr  bo^ 
on  the  dunk  shaft :  so  I  have  made  a  new  one.  They  axf 
made  of  cast  iron.  Would  any  one  kindly  tell  me  how  I  ctt 
harden  the  same. — A  Constaxt  Reader. 

[68193.  i-Ponkhas—Kaobines  to  Drive.  -  A 

long-felt  want  in  India  is  a  simple  punkha-pullinff  machioa 
Many  patents  have  been  taken  out,  but  none  oaw  bell 
successful  hitherto,  and  the  puukharcoolie  still retaiivh'" 
position  in  European  houses  in  the  hot  weather. 
Is  wanted  Is  a  small  engine,  hot-air,  steam,  petrdeom 
dectric,  and  which  will  not  require  more  than  iSa 
month  to  keep  it  up.  Can  any  reader  put  me  in  tlu* 
of  making  such  an  engine  or  machine!  A  ponkha 
easily  pulled,  one  coolie  can  pull  six,  imd  I  require  fi 
three  m  full  swing  ni^t  and  day. — Mj^ok^Jctb, 
cutta. 

[68194.]— loe.— Small  engines  for  making  ice  or  i< 
water  are  (greatly  in  retjuest  in  India.  I  have  seen 
sample  of  such  a  machine  here,  but  it  does  not  work 
and,  moreover,  requires  adds.  Can  any*  me  givF  mc 
sistance  by  sketoh  or  otherwise  in  the  deMin  of  a  <^>Id 
machine  ?  I  have  plenty  of  power  for  driving  or  sui 
a  refrigerator  T— IllACK-Jtrric 

[68195.]— Iiarffeat  Ijooomotive.— ^IbnU  *ny 
^our  kind  mulers  tell  me  which  is  the  largilt  looomi 
m  the  worid,  and  on  what  railway  it  runM  t.  Also  it* 
mensions,  and  if  you  can,  would  you  be  so  gtjd  as  t«>gi 
sketch  of  it  I-J.H.C.  ^ 

[68196.]— Iieolanche  Cells.— In  No. 
"Eleotrician"  says,  writing  of  the  above, 
glomerate  form  the  solution  should  well  cover 
the  agglometato  plates."    Is  this  advice 
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[68i9r.]-Ohinese  OUed  Silk. -To 


^.        , , "JacIcIj 

TaADBS."— Having  tried  your  redpe  for  Chines,^ 
on  Horrocks's  long  doth  and  found  it  the  bait  II 
nsed,  shall  beobliged  if  you  can  tell  me  what 
make  it  white  or  orcam  ooloar  t— ftaiL  Covbr. 
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r>ji».]-Lap  of  Valve.— Will  "T.  C,  Bristol,"  or 
«ai«-  other  n«aer  uiswor  the  following  I  How  can  I, 
Tbeti  on  the  roftd.  find  if  back  lap  of  alide-ralTe  is  broken 
oa  locomotive,  otherwa^  than  taking  off  the  gland, 
vhich  tdkcd  too  much  tune  I  Cylinders  have  no  wante- 
Titer  cixto !— E»ai.v«  Driveb. 

;6^199J— Hand  '  Painted  Posters.— I  wish  to 
ntiko  <«nme  of  Uio^e  hand-painted  posters  which  ore  now 
< )  laucb  a.<u>d  for  theatrical  advertising.  I  should  be  glad 
if  soiQf  kind  rf»ul?r  coiild  inform  me  of  the  kind  of  colour* 
n«oil,  or  taij  other  information  respecting  same  would 
«UHy  be  received  by— Rktsop. 

[fi^im.'.  -Coatine  Blectrical  Accumulators.— 
Cjn  anfone  kindly  inform  me  the  proportions  for  mixin^r 
tht*  lithAzv^,  sulphate  of  lead,  &c,  as  used  for  coating  the 
piiie«  uf  electrioil  acciunulators  ? — One  is  a  Fix. 

[ftWi.i -Bevel  Wheela.—Wonld  "  J.  H.,"  "T.  C," 
or  linr  ot "  ourH  **  give  me  information  on  the  following  ? 
Ihavetwowheehiingear,  AandB.    B  cannot  be  removed, 


fi  P/TCH 
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ind  I  truh  to  pat  C  in  place  to  alter  velocity.  Would  you 
kodlf  iihov  me  how  to  find  the  largest  and  smallest 
r^I  vkich  will  run  with  B  and  utilise  whole  width  of 
tt?th  !-Tykb. 

',(«S03.1— Motor.— With  motor  dcaeribed  on  p.  472  of 
hut  volame  of  "  Ours,**  is  it  possible  for  it  to  stop  when 
P'jks  are  exactly  opposite  and  springs  of  commutator  on 
tJifo,  and  fail  to  restart  until  moved  b;r  hand  !  If  such  is 
th«  case,  will  Mr,  Bottone  or  other  kmd  reader  give  ar- 
nsgement  of  one  that  will  start  in  any  position— a  re- 
msible  one  preferred  ?— H.  Church. 

[ffiaoi]— Motors.- To  S.  R.  Bottone.— Would  you 
t«»nuneod  armature  of  make  Fig.  9  rather  than  Fig.  7 
layoor  electro-motors  of  last  week's  issue!  2.  Should 
commutator  he  of  solid  brass  with  nicks  filed  through,  or 
^otild  it  be  a  piece  of  hard  wood  turned  up,  then  two 
kalf-drcles  of  braas  fastened  on  it  ?  What  should  length 
t^  commatator  be !    Does  it  signify  t— A  Learner. 

;6gaoL}— H.P.  of  Portable  Engrine.— As  I  have  a 
pirtable  steam-engine,  with  cylinder  10|in.  diam.,  14in. 
^it>ke,  d(Mb.  pressure.  90  revs,  per  minute,  out-off  at  j,  I 
ahiould  very  much  like  to  know  what  is  the  indiosied 
Dumber  of  LH.P.  the  en^ne  is  workmg.  If  some  of  our 
fhtmdly  roaders  of  the  "  jB.M  "  would  oe  kind  enough  to 
voric  (mt  the  sum  at  full  len^rtti  as  simply  as  they  can  for 
cie,  I  fhould  fed  greatly  obliged.— Ro.  «f.  Merry. 

[6SE306,]— liantem.— Can  anyone  tell  me  the  reason  of 
the  comers  of  a  square  picture  appearing  brown  when  on 
the  Kreen.  I  use  a  blow^through  jet,  and  have  4in. 
coadeiuen.  What  distance  from  uie  screen  can  the 
lu^ffA  dine  be  got  with  a  portrait  lens  5in.  focus.  When 
I  tiike  out  the  front  lens  toe  focus  of  the  back  leas  is  lOin., 
sadif  I  remove  the  back  lens  ttie  front  lens  is  lOin.  *,  a 
«iull  QLp  fitting  on  the  lens  (back)  makes  the  focus  13m. 
WhAt  idxe  discs  can  I  get  f — J .  P. 


The  increased  speed  of  trains  is  bringing  up  anew, 
83J9  the  Railroad  Gazette^  the  old  question  ox 
cooDterboIancinff  locomotiTes.  This  is  not  only 
the  case  in  the  United  States,  but  we  have  lately 
^x^T^  of  a  case  in  Australia,  in  which  the  per- 
manent way  was  severely  damaged  by  the  passage, 
^  high  speed,  of  a  looomotlve  which  had  not  b^n 
prDperiy  balanced.  VTe  recorded,  in  our  issue  of 
Aagust  3rd,  a  case  on  one  of  the  Western  roads, 
where  the  rails  w^re  bent  fin.  to  |in.  by  the  severe 
pouniling  of  an  engine  supposed  to  be  insufficiently 
tx^anterl^lanced.  Some  of  the  counterbalance 
vcf^ht  was  removed,  and  no  farther  trouble  of  the 
kina  appears  to  have  been  had  with  that  locomo- 
tive. Some  maMer  mechanics  are  now  reoommend- 
ing  the  removal  of  all  weights  inserted  for  the  pur- 
pof<  of  counterbalancing  the  reciprocating  parts. 
1^  problem  contains  one  of  the  oifficoltieB  m  the 
way  of  running  at  much  hidber  speeds  than  those 
at  which  we  now  travel.  Through  trains  in  the 
Wert— not  only  passenger,  but  freight — are  now 
moving  at  very  high  sp^ds.  We  have  knowledge 
^  one  posaen^er  tnun  which  has  been  averaging 
^Y- eight  mi^  per  hour  for  a  run  of  three  hours. 
ioilading  several  stops.  An  estimate  shows  that 
tiiU  train  must  have  often  travelled  seventy  miles 
IHft  hour.  At  this  speed  of  seventy  miles  per  hour 
the  centrifugal  force  of  the  extra  counterbalance  is 
enonnous,  and  it  is  a  question  if  greater  care  must 
not  be  taken  to  avoid  excess  of  balance  if  such 
9pe^  are  to  'become  common. 

Tvo  laige  teeth,  in  an  excellent  state  of  preser- 

^^ti«3ii,   have   been   picked   up  on   the  bench  at 

-    WilJuniaea,  Yorkshire.    They  are  of  ivory,  weigh 

•  At)9at21h.  each,  and  are  supposed  to  belong  to  the 

^    "Auamoth  elephant. 


CHESS. 

Alt.  communications  for  this  department  must  be 
addressed  "  Chess  Editor,  Exqlisu  Mecbanio,  332, 
Strand." 


PROBLEM  MCXLL— By  J.  W.  Abbott. 
iFint  Tourney  Problem.) 
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WhxU.  [9  +  9 

White  to  play  and  mate  in  threeJmovM. 


VHiKU. 


Bolutzov  to  1,188. 


EkuM. 


1.  P-K  7. 

2.  Q-QKtsq. 
8.  Q-K  Kt  sq. 

4.  o-a  R  7. 

6.  Q  mates. 

Mr.  v.  Gondas'  Problem  should  have  been  numbered 
1,140,  and  a  B  R  should  be  at  Q  a 


1.  B  takes  P  (best). 

2.  Kt-K  4  (best). 
8.  Kt-K  Kt  8  (best). 
4.  Anything. 


ANSWEBS  TO  COSBESPONDENTS. 


NOTICES  TO  CORRESPONDEirrS. 

Correct  solutions  to  1,189  by  A.  Bolns :  to  1,188  by 
Locke  Holt,  W.  Oreave,  and  H.  U.  Walsh  (see  .notice  in 
last  number). 

Names  entered  for  Tourney  :—C.  Reader  (C),  J.  Oogh 
(A),  W.  Jay  (A),  A.  Wissenden  (C). 

W.  Jat  has  kindly  offered  an  additional  prise  in  A  or  C 
in  the  form  of  a  chess  book  of  the  value  of  28.  6d. 

J.  Odob.— The  scale  of  marks  was  given'.in  last  num- 
ber. 

J.  P.  T.— Thanks  for  eorreeted  version.^  ^We  think  that 
the  problon  is  now  sound  and  very  good. 

Locke  Holt.— We  have,  we. believe,  answered  your 
queries  by  poet. 

A  sTRONo  contingent  of  players  will  attmd  the  American 
Chess  Congress  firom  Englimd,  including  Menrs.  Ounsberv. 
Bladcbume,  Bum,  Mason.  Pollock,  and  Lee.  France  will 
be  represented  by  M.  Tauoenhaus.  Germany  by  Herr  von 
Bardeleben,  and  Russia  by  M.  Tcni^rin.  It  is  expected 
that  tiie  American  contingent  will  mdude  Oratain  Mao- 
kensie,  Messrs.  lipschuts,  Delman,  Max  Judd,  and  HaU" 
ham,  ai]ud  probably  Mr.  Steinite. 

The  mateh  between  Steinitz  and  Tdhigorin,  in  Havana, 
is  r^Kurted  to  have  come  to  a  premature  end,  in  conse- 
quenoe  of  the  illness  of  TM!higorin,which  is  stated  to  have 
been  oaused  by  the  sultry  dimate  of  Havana.  It  is  hoped, 
however,  that  he  will  be  able  to  take  part  in  the  New  York 
Tournament. 

The  WeaUu  CoUege  Quarterly  is  just  starting  a  second 
Handicap  Solution  Tourney.  Entrance  fee,  6a.  Also  a 
second  Roblem  Tourney  in  two-movers  only.  Entrance 
fee.  Is.  For  full  particulars  address,  Chess  Editor,  17, 
Royal-teiTace,  Kingstown,  oo.  Dublin.  We  may  add  that 
several  prises  are  offered  in  both  tourneys  in  money  and 
books.  The  problons  for  the  Handicap  Solution 
Tourney  appear  in  the  March  Number  of  the  Wesley 
CdUge  Quarttrly.    There  are  18  in  all. 

Steinitz,  in  the  recent  match  with  Tschigorixi,  intro- 
duced a  new  move  in  the  defence  to  the  Evans  Gambit, 
which  he  su^Ktrts  in  the  February  Number  of  the 
InUrnational  Chens  Magasine.  Tschigorfn,  as  is  well- 
known,  is  very  partial  to  the  Evans  Gambit,  and  played 
it  several  times  when  he  had  the  first  move  in  the  recent 
contest. 

Messrs.  Burn,  Mason  and  Pollock,  competed  in  the 
tournament  of  the  Irish  Chess  Association,  which  com- 
menced on  the  4th  inst. 


The  frequency  of  the  pulse-beat  is  increased  by 
drinking  hot  water  or  tea,  diminished  by  drinking 
these  cold.  Adding  a  warm  covering  to  the  cloth- 
ing of  the  body  increases  the  pulse  by  about  ten 
b<^ts  a  minute.  Mental  activity  diminishes  it  more 
or  less. 

The  alligator  of  the  South,  like  the  buffalo  of 
the  West,  is  likely  soon  to  become  extifict.  The 
daughter  of  the  alligator  for  its  hide,  like  the 
slaughter  of  buffaloes  for  their  hides,  has  been  so 
great,  that  it  will  be  only  a  few  years  before  the 
lonely  lagoon  of  Florida  will  have  lost  its  last 
specimen. 

Hesb  u  one  example  of  the  magnitude  of  the 
New  Zealand  frozen  meat  trade:  —  In  1888, 
16.384,1691b.  were  exported  from  Otago  alone.  Of 
this  ouantily  there  were  255,639  carcases  mutton, 
17}846  carcases  lamb,  and  3,379  quaiten  beef. 


•  <• 


*«*  AU  e^»nmumentioM  should  he  addreseed  to  the  Edftor 
0/(A«  Enolish  Meohanio,  832,  Strand^  W.G. 

HINTS  TO  CORRESPONDENTS. 

1.  Write  on  one  side  of  the  paper  only,  and  put  drawings 
for  illustiutions  on  separate  pieces  of  paper.  2.  Put  titles 
to  quenee;,  and  when  answeiing  queries  put  the  nimiberi 
as  well  as  the  titles  of  the  qucritjs  to  which  the  replies 
refer.  3.  No  charge  is  made  for  inserting  letters,  queries. 
or  replies.  4.  Letters  or  queries  asking  for  addresses  of 
manufacturers  or  correspondents^  or  where  tools  or  other 
articles  can  be  purchased,  or  replies  giving  such  informa- 
tion, cannot  be  inserted  except  as  advertisements.  6.  No 
question  asking  for  educational  or  scientific  information 
is  Answered  through  the  post.  6.  Letters  sent  to  corre- 
spondents, under  cover  to  the  Editor,  are  not  forwarded, 
and  the  names  of  corrrapondcnts  are  not  given  to  in- 
quirers. 

*a*  Attention  is  especially  drawn  to  Hint  No.  4.  The 
space  devoted  to  letters,  queries,  and  replies  is  meant  for 
the  general  good,  and  it  \»  not  fair  to  occupy  it  with  ques- 
tions such  as  are  izidicated  above,  which  are  only;  of  indi- 
vidual interest,  and  which,  if  nut  advertisements  in  them- 
selves, lead  to  replies  which  are.  The  "  Sixpenny  Sale 
Column  "  offers  a  cheap  means  of  obtaining  such  informa- 
tion, and  we  trust  our  readers  will  avail  themselves  of  it. 

Onie  foUowinff  are  the  initials.  Arc,  of  letters  to  hand  up 
to  Wedneeoay  evening,  March  20,  and  unacknowledged 
else^ere:— 

R.  E.  PHiLLiP8.—Pekin.— Mosaic— H.  Spink.— J.  M.  B. 
— E.  Humphrey.— Mechanic— An  Old  Reader. — J,  D.  C. 
G.  T.  C— Geo.  H.— O.  Bolton.— Al  Fard.— Handy  Man. 
Experimenter.— R.  H.  Craven.— New  Subscriber.— 
Young  Engine  Man.— East  Anglian.— S.  Bottone. — 
G.  FHOavis.— W.  Wooldridge. 

C.  J.  L.,  Tex.  (Something  depends  on  what  you  can  get 
in  Texas ;  but  we  presume  jrou  can  procure  ordinary 
black  i>aint  and  common  varnish.  Then  paint  the  blacK 
boards  a  dead  black,  using  an  excess  of  turps,  or  if  you 
want  them  bright,  an  excess  of  oil.  Rub  down  with 
pnmioe-stone  when  dry,  and  repeat,  and  then  coat  with 
varnish.  Before  that  dries  dust  over  ev^  part  with 
fine  ooke-dost,  fiour  emery,  or  fine  sand.  The  fine  dust 
is  obtained  by  taking,  say,  crushed  emery  or  ooke,  and 
stiiring  it  up  in  a  de^  vessel  with  water.  The  heavier 
partioiee  wiu  fall  to  the  bottom  quicker  than  the  smaller 
particles,  and  by  pouring  off  the  water  after  a  second  or 
two  and  allowing  that  to  rest  yon  obtain  a  fine  powder 
or  grit,  when  the  water  is  run  through  blotting  paper. 
That  fine  powder  when  thorou^y  dried  should  be 
dusted  on  the  varnished  board  while  the  vamlsh  is  still 
"tacky*'— or  it  may  be  mixed  with  the  vamish— and 
when  all  is  dry  you  have  a  suzf  ace  which  readily  takes 
the  chalk-markB.  There  are  several  recipes  in  back 
numbers,  but  there  is  nothing  better  than  the  ooat^ 
that  can  be  obtained  bv  the  method  we  have  described. } 
—A.  Marriott.  (Indiambber  is  not  "  manufaetoied  "  : 
it  is  a  natural  product,  and  if  yon  will  say  what  it  is 
that  you  want  to  do  with  it,  we  may  be  able  to  help  you. 
At  the  same  time  we  may  inform  vou  that  you  wul  find 
all  available  information  in  back  volumes.)— Da vixl 
Bpikk.  (See  Hints  No.  5  above.  We  cannot  reply  by 
post  Why  not  write  and  ask  Mr.  Moy  about  the  Bght 
engine  ana  boiler!  His  address  is  8,  Qualit^-cotut, 
Chancery-lane,  E.C.  There  is  no  secret  about  that— 
mraely  "  London  *'  would  no  doubt  find  him,  thanks  to 
our  excellent  Post  Oflloe.)— H.  E.  W.  ("  line  "  means 
the  12th  of  an  inch,  unless  some  other  meaning  is  ex- 

Sresaly  indicated.  2.  As  you  have  no  "  special  means  " 
)  tin  your  bieyde,  why  not  paint  it !  Yon  will  find 
many  mnts  in  back  numDers.  Paint,  properly  applied, 
or  enamel,  is  better  than  tinning.)— Viru  CoBAi.uft. 
(Any  of  the  works  published  for  the  purpose  will  suit- 
there  are  some  dosens :  and  the  teacmer  of  any  science 
claw  will  advise.  See  the  oatalooues  of  such  publishers 
as  Longmans,  MnCTnillan,  Crosby  Lockwooa,  GolHns, 
ike.,  or  look  up  the  indices  of  back  volumes.)— Qcok- 
D  AM.  (You  can  mend  your  mackintoeh  with  rubber  dis- 
solved in  bisulphide  of  carbon— a  solution  which  vou 
can  buy  at  any  of  the  rubber  shops  or  at  most  dealers 
in  leather.  See  indices.)— Firtko.  (See  indices  under 
**  model  boilor  " ;  but  we  expect  you  wiU  have  to  use 
the  ordinary  wicks,  and  tiien  spirit  will  be  better  than 
paraffin.)- A  Novics.  (For  hill-climbing  a  tricycle 
should  be  geared  "  down  "—that  is,  the  treadles  should 
make  more  revolutions  than  the  wheels ;  but  see  what 
has  been  said  in  back  numbers.)- H.  G.  C.  P.  (If  you 
have  a  "  powerful  telescope"  which  you  have  rendered 
"  much  more  iwwearful  by  a  simple  augmentation  "  poe^ 
sibly  you  may  be  able  to  teach  the  "  jnoffesaorB"  some- 
thing. As  you  say,  "proffessora  in  general  are  very 
impatient  of  having  pertinent  questions  put  to  them, 
wmch,  of  course,  are  posers."  Of  course  they  are :  a 
child  can  puzsle  a  philosopher— for  an  answer ;  but  the 
odds  are  that  the  philosopher  knows  a  little  more  than 
the  child.  If  you  send  us  any  definite  question,  no 
doubt  you  will  receive  a  definite  answer-by  the 
**  proffessora  who  never  brook  any  desent."     Is  the 


a  snaaow  ox  any  oiner  Bzmpe  uuu*  wj»y  Yf  ?^  r*™-  '^ 
N.  WiHELE.  (Vou  can  make  a  galvazue  belt  by  cutting 
up  some  pieces  of  sine  and  copper  to  a  smtable  sise  and 
wnpping  them  up  alternately  in  canvas,  connecting 
the  copper  of  one  division  with  the  zinc  of  the  next, 
and  so  on.  See  indices :  the  subject  has  been  ex- 
hausted.)-DAViD  A.  Pool.  (The  "  Model  Locomotive 
series  of  ariades  was  commenced  in  No.  1247.)— 
JoHS  WiNEFiELD.  (If  you  mean  the  Ferrann  system, 
see  back  numbers,  or  procure  the  speoifioations 
of  the  various  patents.  See  also  Hints  No.  6.)— 
M.  Slovootsay.  (If  you  would  indicate  what  you  axe 
aiming  at,  we  might  be  able  to  help  you;  but  to  take 
your  question  as  it  stands,  "  a  solid  body  "  placed  m  a 
vacuum  undergoes  no  change,  except  what  may  be  due 
to  the  remo^  of  the  atmospheric  pressure.  Bee 
Hints  No.  6  above.)— Caxtok.  (Our  readers  are  not 
interested  in  your  schemes,  and  we  are  not  invwitor^ 
geneml.  You  should  put  your  question  to  experts  and 
pay  their  fees.  So  far  as  we  can  understand  year  deaijm, 
it  18  crude,  not  to  say  unworkable.)— H.  8.  (To  make 
modelling  wax,  melt  21b.  of  beeswax,  and  add  4to8.  ox 
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Venice  tnipentine,  2aK.  of  laid  (free  from  salt),  and 
lllb.  of  elutriated  t>ole  of  the  required  tint.  'Mix. 
tnoroughly  and  gradually  pour  into  'water.  The  vaz 
ahoold  be  well  kneaded  uxider  the  water,  and  ia  then 
ready  for  uae.)— F.  W.  (The  saws  used  in  net  machiaaa 
are  made  in  Gernian3r.  France,  and  Kngland ;  but  aee 
Hints  No.  4.)— Halv  Jack.  (See  the  indioeB.  There  ia 
no  work  on  the  aubjeet  The  braes  ia  either  red 
naturally,  owxdk  to  the  laxige  jpropcntion  of  copper,  or 
the  braaa  ia  piciued  in  add,  which  aiaaolvea  the  ane  and 
leayea  a  film  of  copper  on  the  surface.)— Barxzs.  (For 
hot-air  engines  aee  Noa.  1175, 1164,  U56,  and  theindioea 
senerally,  especially  that  for  XIHI.)— datio  SKixysa. 
(The  numbeia  are  out  of  print.)— L.  E.  Gbo.  Coluks. 
(Several  hydraulxc  engines  in  bade  yolumea.  If  for 
organ  work,  pracure  the  apedflcation  of  Blesmerhaasetf  s 
patent.)— Aqua,  ^br  fur  in  kettle  see  pp.  188, 811, 231. 
voL  XLYL  (2)  Use  the  white  zinc  paint,  and  aee  if 
that  will  do.  what  you  aak  for  would  be  worth 
pateniang.}— Q.  Y.  Z.  Tlf  yon  will  leain  the  rudimenta 
of  mechanics,  you  will  (probably)  understand  why  per- 
petual motion  u  impoasfSle.  See  Dirdca'a  "  Feipetnum 
Mobile."  published  by  E.  and  F.  N.  Spon.}— Lkabxbb. 
(Explain  what  yon  mean  by  toe  cappela,  and  look  up  the 
lettCTi  on  slide  makiiig  in  me  last  volume. )— I.  SoHXEa 
AKD  C.  Howard,  mjobcow.  (Add  tannin  to  Buasian 
glue  until  ropy ;  udve  and  dean  the  ends  of  the  leather 
Delta,  anoint  with  glue  and  preaa  together  until  cold. 
Answeta  for  both  purpoaes.  2.  No  book  on  that  sub- 
ject.)—J.  FoaaxsT,  jux.  (We  do  not  know  of  any  work 
on  the  subject,  bat  there  la  information  to  be  gleaned 
in  tile  cyelopeediaa  and  in  back  volmnea.  See  Hinia 
No.  5  above.)— Thos.  Kaaa.  (There  are  several 
aehoola  of  the  kind— eome  at  Olaagow,  for  instance; 
but  you  will  find  a  list  in  Whitaker's  Almanack.  There 
are  also  the  sdence  daaaes.  Bee  Hints  No.  6  above.)— 
Fltwrkkl.  (See  indices  of  back  numbers.  What  sue 
isfhe lathe,  and  what  power  would  be  required  1  No 
one  can  answer  auch  a  query  without  details.  V—Ghvrcr 
WiHDOw.  (The  methods  of  etching  glass  nave  been 
fireqneDtly  described.  See  the  index  publiahed  last 
week  and  back  volmnea.}— Oecil  Woodw  (Hie  artides 
on Ogp^  CoMfaTBction  by  "Adept**  are  m  Vols.  IX., 
X.,  21..  aaul  XH.  They  are  out  of  print ;  but  an  advcov 
tiaemcoit  in  the  Wanted  C^umn  might  bring  offers.)- 
F,B*  (A  description  of  a  phonogra^i  and  how  to  maUce 
one,  by  Mr.  Shdford  Bidwell,  appeared  in  No.  683. 
nie  apeoiflcatiOB  of  the  original  ^itent  is,  we  believe, 
Botinatodc,  but  it  can  be  seen  in  the  Bateat  Office 
libraxy.  The  qpedfleation  of  the  later  patot  haa  not 
been  pnbUahed,  we  imagine,  but  it  can  hie  seen  on  pay- 
ment of  the  fee  of  one  diilling.  2.  We  do  not  nxow 
whidi  is  the  best  make  of  lamp  for  burning  benaoliDe. 
bntwediould  tty  the  "gae-maker  lamp,'*  iUustratea 
and  deaoribed  in  No.  1047,  and  patented  by  Hr.  Wood, 
Blindley  Heath,  Ggdatona.)— P.  Stkxs.  (Tea;  but  it 
would  not  be  admnnatie.  It  would  show  coloured 
rings  round  the  objects.  2.  Twice  the  pitch  would  act 
more  quickly,  but  would  be  a  weaker  aciew  unless  the 
nut  were  twice  the  length  too.)— O.  J.  L.  (About 
aiMmoaLwaUpapeta,  aee  pp.  4fi6,  61&  Vol.  XL  v.  See 
indioea  of  beck  volumes  about  Uie  batteries,  or  even 
itceot  anmbera. )— J.  H.  (U  your  queriea  were  received 
no  doubt  they  vrere  answered,  if  not  inserted.  You  do 
not  Bay  what  material  the  pot  ia  made  of ;  but  perhapa 
a  little  butter  added  to  the  syrup  would  help  you.  See 
indioes. )— Smoaa  Spobtxb.  (^e  best  bait  depends  on 
the  season,  and  so  does  the  distance  firom  the  bottom. 
Why  not  procure  one  of  the  mannala  ?)— E.  Q.  L.  (See 
ind&ea.  A  oaibon  tiansmitter  of  any  kind  aeems  to  be 
protected  bv  the  deeisiona  of  the  law  ooDxts.)- Axxiova 
ToKxow.  (We  have  stated  many  timeB  that  any  one  can 
make  a  patented  invention  for  experimental  purposes, 
but  if  it  la  uaed  for  benefit  or  profft,  an  aottoo  could  be 
brought.  It  ia  aeazcely  likdy,  unless  oonddnable 
damage  could  be  proved.  Tour  other  <iiienr  was  no 
doubt  answered  in  this  oolumn,  if  it  was  not  inserted.) 
—Ax  Old  Bbadbb.  (It  is  impossible  to  find  out  the 
wording  of  a  provisional  qiecification;  but  wluesi  a 
ocmpleto  anecmcatiott  is  aecmted  anyone  can  aee  it  on 
pavment  of  the  fee.  Pnctically ,  inftoenoe  ia  neoeaaary , 
IRK  when  you  have  obtained  protection  yon  canaend 
the  deCatta  to  the  War  Office.  Simply  a  question  of 
maaa  and  momentum;  but  the  niotion  must  be 
dedilct|d.)-/r.  aairriTBa.  (No  moe  to  spare.  You 
have  Burdy  had  your  ahaze  latdy  1} 


0  Applianoa  haa  been  invented 

a  lllMiine  of  tortore.    It  but  b«  imb  tad 


A  Kew  Bnptare  A] 

Kbfceh  will  Mve  •unbrvn  a  llluiine  or  lortore.    it  but      _ 

tried  at  the  Medical  Batfcrr  Co.'a  XUctropathic  and  Zander  lattitutc, 
OB,  OXFORD-ST.,  LONDON,  W,  (cornrr  of  BathboneplO,  when  an 
ezpeiiraced  and  skUfol  ■nrgeon  etaninef  patient*  free  of  charge. 
The  atork  of  leather  and  Mher  tnuwa  ia  being  aoU  at  half  nanal 
price*.    Note  only  addrcaa  aa  ahOTC— {Adtt.] 


OHASOES   FOR  ASVEBTISDrO. 

—     .  ••  *• 

TbirtyWerdt  3    6 

Every  Additional  Eight  Wordi 0   6 

Yront  Page  AdTertiaemeata  Fir*  Shillinga  for  the  flrtt  40  wordi, 

aflerwardevd.  per  line.    Pamgnpb  AdTcrtiaemcnta  Om  Shilling  per 

I^«.    No  Front  Page  or  Paragraph  Advertiacment  inaertcd  for  kM 

than  FIt*  tihilliag*.     ReducM  terma  tor  terice  of  more  than  nz 

aaertione  may  be  aacertained  on  application  to  the  Publiaher. 

ADVERTISEMENTS  is  EXCHANGE  COLUMN—fer 

Twenty-fonr  Wordi  .,      o'  s' 

For  every  eueeeading  Eight  Worda  OS 

ADTERTI8EMENTS  in  the  SIXPENNY  SALE  COLUMN. 

«           -*     .  ••  ^• 

SlatcenWorda        0   6 

Forararyauceeeding  Sight  Wonia 0   6 

*/  It  BQuat  he  borne  in  mind  that  no  Diiplayed  AdvartiaemenU  can 
appear  in  the  "  Sixpenny  Sale  Coliunn."  ill  XdTtrtianneala  must  b« 
prepaid  ;  no  rcduQtioa  ia  nude  on  repeatad  inaartione,  and  in  caaes 
where  the  amount  eent  eaceedi  One  Shilling,  the  PnbUaher  weald  be 
gratefal  if  a  P.0.0.  could  be  aent,  and  not  etanpa.  Stamp*,  h*wever 
(prarerablir  hall^nny  atampa),  may  be  acnt  whcra  it  ia  inconvenicat  to 

Thcaddreaaiainclndtd  aa  part  of  the  Adrertiaement,  and  charged 
for. 

AdTcrtaaemcnta  mu$t  reach  the  Oflc*  Vy  1  p.m.  on  Wedneaday  to 
laa«re  inlertioa  ia  the  following  Friday'a  namber. 


irSEFTJL  AHD  SdEirTIFIC  HOTES. 

•  •• 

The  Gk>rinth  Oanal. — The  Bulletin  du  Canal 
(U  Corinthef^Yea  the  following  aoootint  of  the  works 
on  the  canal  now  in  ooiine  of  constniction  acrosa 
the  Isthmus  of  Corinth.  During  the  last  three 
months  the  work  has  continaed  regularly  and 
almost  without  interruption  except  for  feast  days. 
Despite  the  season  there  has  been  an  averaee  of  five 
worldng  days  a  week.  The  coldest  weather  ex- 
perienced waa  2  deg.  below  zero.  There  was  a  little 
snow,  which  did  not,  however,  lie  Ions,  and  in 
January  one  or  two  shocks  of  earthquake.  The 
number  of  workmen  engaged  yaried  between  1,2(X) 
and  1,400.  The  cube  executed  in  this  period  was 
382,0()0  m^tras,  or  an  aTeraoe  of  5,500  per  working 
day.  No  falling-in  occurred,  and  the  subterranean 
waters  gave  no  trouble.  A  new  place  of  discharge 
for  250,000  metres  of  earth  has  oeen  assigned  the 
oontraetoiB  close  to  the  workshops  at  Isthmia.  All 
arran^pments  are  being  made  for  the  renewal  of  the 
work  m  the  spring. 

The  Stmotnre  of  Tixnber. — A  new  method  of 
exhibiting  and  studying  the  structure  of  timber  by 
means  of  thin  slioee  has  been  advanced  hy  Mr.  B. 
B.  Hough,  of  LowviUe,  New  York,  U.B.A.,  and 
received  a  great  deal  of  attention  at  the  recent 
meeting  of  the  American  Association  for  the  Ad- 
vancement of  Science  at  Cleveland.  He  employs 
frames  made  of  cardboard,  holding  three  samples 
of  the  wood,  each  being  about  2in.  wide  and  oin. 
long,  and  from  ^[jin.  to  j^in.  thick ;  these  exhibit 
the  wood  in  three  relations,  one  slice  being  trans- 
verse across  the  grain,  another  radially  running 
from  the  outside  towards  the  heart,  and  a  third 
in  a  tangential  section.  The  first  and  second  show 
both  the  sap  wood  and  the  heart ;  they  also  reveal 
the  grain  and  the  structure  of  the  wood  in  a  most 
beautiful  manner.  These  various  framee  are 
arranp^ed  in  book  form  for  the  purpose  of  study-  and 
examination.  They  retain  all  the  characteristxcs  of 
the  wood,  and  are  eaaily  recognised,  while  the  effect 
of  the  light  shining  through  them  ia  to  show  the 
peculiarities  of  the  grain  lar  more  accurately  and 
picturesquely  than  by  simply  looking  at  the  wood 
m  the  mass. 


HoUoway'8  PUle  puriiy  the  blood,  remore  all 

nbetaclea  to  ita  ftve  drrvlatlon  through  the  Ivnga,  rehcve  the  OTcr^corgad 
air  tnbea,  and  render  reaplratioa  free,  without  redneiag  the  «ti«ngth, 
irritating  the  nervea,  or  deprcvdnag  the  apirite ;  auch  are  the  ready 
mrans  oTe«eaping  from  aullcrlng  whea  afflicted  with  colda,  congha, 
broachitia,  and  other  cheat  comj^alata. 


TEEMS   OF   SUBSORIPTIOK. 

PAYABLE    IN    ADVANCE. 

Sa.  6d.  for  Six  Mentha  aad  Ua.  fSor  Twelre  Montha,  post  fVee  to  anr 

£art  of  the  United  Kingdom.    For  the  United  Statca,  I3a^  or  Sdoi 
Sc.  gold ;  to  Praace  or  Belgiwa,  ISa.,  or  16f.  .50c. ;  to  uidia  (ria 
Briadiai),  I»«.  2d. ;  to  New  Sealaad,  the  Cape,  the  Weat  ladiea,  Cmada, 
Nova  Scotia,  Natai,  or  any  of  the  Anatraliaa  Coloaiaa,  13s. 

The  ramittaace  ahonld  ba  mad*  br  Foat  Offlcs  Order.  Back  anmbera 
caanot  be  aent  out  of  the  United  Kingdom  hj  tha  ordiaary  ae  wapaper 
poat,  but  muat  ba  remitted  for  at  the  rata  of  4d.  each  to  cerer  extra 
poatagc. 

Maaara.  Jama  W.  Qvmt  aad  Co.,  of  02i»  CheatautHrtract,  Phila- 
delphia, are  authoriaed  to  receire  aubacripUoaa  for  the  United  Statea 
for  thaENOLISH  MECHANIC,  at  tha  rate  of  S  dola.  29c.  gold,  or 
Thirteea  HhiUiaga  per  aaanm.  peat  free.  The  eopiea  will  be  forwarded 
diract  by  mail  flrom  the  publiahiag  offlee  ia  Loadoa.  All  aubacrip- 
tiona  will  comauBiee  with  tha  numoer  ftrat  iaaned  after  tha  receipt  of 
the  enbacription.  If  hack  numbcra  are  required  to  complete  irolamea, 
they  muat  oe  pail  for  at  the  rata  of  Jd.  each  copy,  to  corar  extra 

atag*. 

v«ia.  rr .,  vn.,  xxvi-xxx.,  xxxn.,xxxiv^xxxvi.,  xxxix., 

XL.,  XLI.,  XLII.,  XLIII.,  XLIV.,  XLV.,  XLVI.,  and  XLVII., 
bound  in  doth,  7a.  each.    Post  free,  Ta.  0d. 

All  tha  other  bound  volumea  are  out  of  print.  Snbacriber*  would 
do  well  to  order  rolumea  aa  aoon  aa  pocaible  after  the  concloaion  of 
each  half-yearly  Tolume  in  February  and  Auguat,  aa  oaW  a  limited 
number  are  bound  up,  and  theae  aoon  run  out  of  print.  Moat  of  our 
back  anmbera  caa  be  nad  aiagly,  price  2d.  each,  through  any  book- 
seller or  aewsageat,  or  2|d.  each,  poat  ft—  from  the  office  (except 
index  number*,  which  are  3d.  each,  or  post  ftac,  S|d.) 

Indexes  for  Vols.  VI.  and  VII.,  3d.  each.  Poat  fVee  3|d.  each, 
ladcxea  ta  Vol.  XL.,  aad  to  subaequeat  vola.,  Sd.  each,  or  past  free 
3id.    Caaea  for  biadiag,  la.  6d.  each. 

H OTICE   TO   STJB8CBIBEBS. 

Snbacribera  receiving  their    eoplcs    direct  flrom   the   offlce   are 

aueated  to  obacrve  that  the  last  anmber  of  the  term  for  which  their 
■criptioa  la  paid  will  b«  forwardad  to  thrm  ia  a  Pure  Wrapper, 
aa  aa  iatluatioa  that  a  ttttb.  ramittaace  ia  aeccaaary  if  it  ia  deaired  to 
snaliana  the  aubaeriptioa. 


OTJB   EXCHANgE   COLTTMN. 

Tkt  eharff€  /or  Egchanffe  Notices  it  Sd,  for  tht first 
24  wor'dSf  and  Sd,  for  every  succeeding  8  words. 

Good  value  offered  for  all  kinds  of  Instmznenta 

aad  Collection*  of  Apparatua  of  Scieatific  aature. — Caflatsi,  Science 
Bxehaage,  Chealea-atreet,  Tottfenham  Ceuri-ro«d. 

Astrononneal  Telaeooped.— Several  to  be  exchanged. 

—J.  BaaaBTT,  4B,  Lcawin-read,  Stoke  Ncwington. 

Wanted  to  exchange  genuine  Trade  Beoipea  and 

Sncnam  far  othera.    Send  liaU  to  S.  A.  Fuu>,  The  Hill,  Witney. 
Wanted,  Dumpy  Bndning  Level  or  Equatorial  Hea4, 

for  Sin.  Refractor,  in  exchange  for  4in. 'metal  SrsccLVM  Rxtlxctoh, 
by  Watkiai,  on  brae*ataad,  acivw  motioaa,  two  eyepicce«,  ia  mahogany 
ca*».~T.  R.,  South  Croxtoa,  Lciceater. 

Yol8.y.  to  XI.  "EnffUsli  Kechanio,"  flrst-olass 

condition,  all  bound.  Whatomr*?  Prefer  Banjo.— J.  E.,  4,  Station - 
road,  New  Swindon,  Wilta 

Will  exohance  good  6|in.  Befieotor,  finder,  three  eye- 

Siccca,  on  Arm,  iron,  altaaimnth  stand  (with  alow    motions),    for 
[icro*copc  and  cash  to  value  £7  lOa.     Stand  alone  nearly  worth  iU— 
Whitx,  o7,  Hartington-road,  Statiott*road,  Walthamatow. 

*'  BnffliBh  Ueohanlo,"  Vols.  XXXVI.,  XXXVllL, 

and  XL VII. ;  71  nnmbera  of  Vsla.  XXXIX.  to  XLVUI.  Offers  aa 
under. 

Half-^te  Oamera,  two  single  dark  slides,  with  } 

and  }-plate  oarrtcn.  Offsra  ta  the  ralus  of  £1.— Roasan,  Photo- 
grapher, Weat  Bamet. 


Ill 


The  Sngineer,"  "BnHder"  "Buildiaff  New«*' 

about  Mil  numbers  of  asch,  U7T-ia83  ;  '♦  Franro-PnuaiaB  War  "  fine 
iUuatntions,  coat  tfs.    What  offers  f— Bxnxiiaj),  Maryfl^ld,  Cork. 

66Baolal  Photographs  from  Egyptian  Monu- 

meata,  Ac.  taken  by  Mr.  Flinders  Petrie,  in  im?,  carts-de-nMu  tut 
unmounted,  cott  I2s. 6d.     Will  exchange.     What  offers?— En «»i.xd 
W.  DaoaT,  125,  Coltman-street,  Hull. 

Cunred  Brass 

fittings,  Icttereti : 
24|WMnesday  ETPaini^i 

Griffith  and    Henfrey's     "  MiorojEraphic    Sic- 

TIOKAUT,"  Ith  edition  ;  21  2s.  6d.  parts  •*NriibtT*  Land  Sorrfrinir," 
11th  edition,  three  2is.  rols.  "  EncycIopsKiic  Oictionsry,"  bow  pob- 
tiahing.    Exchange  oflVsrs.— Below. 

Above  Brass  Plate  and  Books,  good  u  new,  for 

Lathe,  ElectrieaU  or  Chnntcal  Apparatus.  Exchange  oHets,  together 
or  singly.— L^  UO,  AUrrton-roa4  wooltoo,  Lancashire. 

Small  oombined  DriUlnff  and  Tool  Grindinff 

MacaiifK,  also  Polishing  Lathe,  new  condition,  at  greu  tacrifin. 
Exchange  oflSers  inTited.---G.  OcLLirxn,  Barnsley. 

Slide-rest  wanted,    4|    or    Sin.    centre.     Exchange 

Enousa  Uxcasxic,  Vol*.  XJtXVIII.  to  XLV.,  bound — J.  Dicxmk, 
31,  Spring-gardena,  Edinburgh. 

"  Mnspratt's  Ohemistrr  of  Arts  and  Xanu- 

TACTuaaa."  47  la.  parts,  for  CsaselTs  »« Popnlar "  or  "  Teehaic4l 
Educator,^' new  edition  preferred.— Guat,  210,  Sonthamptou-itRtt, 
Camberwell,  London. 

Fair  of  Steel  Skates,  quite  new.    Exchange  Hodd 

Engine  Parte  or  Casting!.— C.  Poatb,  care  of  W.  Poate,  wrst-ttnfct, 
Havant. 

"Bn^lish    Mechanic"     Vols.    XLV.,   XLVL, 

XLVIL ;  "Building  Newi,"  Vola.  L.,  LI.;  "EnKineeria«."  Vob. 
XLIII.  and  XLIV. ;  dean,  unbound.  Offers  wanted.— F.  Ratxib, 
Sherwood,  Nottingham. 

Wanted,  small  Engine  and  Boiler.    I  have  also  for 

exchange  lOOc.p.  Oramme  Dynamo. — Donald  F.  Adausov,  Knrbiion, 
Surrey. 

Model  Steamer  Hall,  complete  deck  fittings,  eft^ 

long.  Sin.  beam,  tail  shaA.  proneller;  winner  of  seven  prices.  Ei- 
change.— Etsms,  Chapel-road,  Garston. 

Benoh  Lathe,  sin.  centres,  SfL  iron  bed,  T-rest, 

wheeljcrank.  and  treadle  complete,  in  good  working  ordrr,  arstij 
new.  Wanted  in  exchange,  with  raah,  5  or  6in.  centre  La  the,  or  offtn. 
— HcT,  113^  Tachbrook' street,  London. 

New  }H.P.  Horizontal  Bnvine,  flratrolan  flnioh, 

on  solid  mahogany  stand,  polished  fljrwhrel,  rylindrr  3}ia.  bore,  i{\a. 
stroke.— Collins,  Eaton- place,  Toabridge. 

New  vertical  Ijaunch  Bngine,  link  motion,  reveiv 

aiaggear,  lagged  cyliadcr,  4ia.  bore,  ftiin.  stroke,  with  brsi««U> 
beariags,  crossbesd,  coaaectlng  rod.    Exchange.- Abora. 

Wanted,  Bat-tmp  Ball  Pedals  and  Double  Alana. 

Exchange  Elxctrical  Prnr,  Water  Wheel  Model.  Induction  Coil, 
Vacuum  Tubes,  Lamps,  three  onart  Bunsens,  Tennis-racket,  coor 
Pedals.— White,  George -street,  Croydon. 

Two  new  Timms*  Patent  Tool  Holders,  8  tools,  coat 

2Ss.  each;  separate  or  otherwise.  Want  2ttc.p.  Dynamo  FiUiap, 
Chromic  Cells.    Offitrs Ja.mes  Taylou,  Ikniaster. 

Will  exchange  Violin,  in  case,  with  bow  and  tutor, 

splendid  tone,  Talue  £2 ;  for  Dynamo,  any  c.p.  abore  10.— Watit- 
cEorr,  Rewc,  near  Exeter. 

Diamond  Rin^t  perfect  stone,  wOl  exchange  for 

Safety  Bicycle  value  £7,  or  offers.— VoKxs,  62^  CliMen  msd,CUptou. 

Printing  Press,   Albion   fooleoap    folio,  woodeo 

stand.  Hand  or  small  Treadle  Maclxine  in  ezr-hun|rv.  —  Apply 
AvATKrn,  CO.  Alder,  Engineer,  Oallowgatc,  Newcastle -on -Tyn*. 

4Sin.  Bioyde,  balls  both  wheels  and  pedals,  hoUov 

backbone,  good  condition.  Exchange,  with  cash,  for  Safety.— F. 
Bannxn,  3,  liodge-road,  Southampton. 

Threenaell  Bichromate  Battery,  8in.  eotrogated 

carbons,  good  xiacs,  strong  brass  screw  clamps,  glass  cells,  boi,  5s. 
Exchange  <a.— Lrwis,  10^  Chryssell-road,  London. 

Two  Qlass  Oylinders  for  electrical  madiine,  6iin. 

long,  12in.  cirrumferencs.  Offers.— Address, -\.  Bs«x.«n,  4,  Callfaws- 
street,  NotiiBgham. 

SOin.  Bioyole,  half  phtted,  ballsi  and  hollow  throo^- 

oa^  lamp  eemplate,  good  condition,  value  £5.  Exchange  6in.  slidc- 
ici^  i'PUte  outftt,  or  ofiers.— Wax/roM. 

Full-size  BrawinffS  of  100  and  200-oandle  Dfnaino!!. 

modem  deaigB  and  efficiency,  with  all  particulars.  OA>n  reqitcs4r<!- 
— Wm.  WAL<eo2r,  London-rosdy  Gloucester. 

IiOComotive  Uodel  of  N.L.B.,  built  oir  scale  lis. 

to  the  foot,  17in.  long.  Complete  set  of  Marine  En^oe  r.astiB|r»  - 
Below. 

Boiler,  vertical,  complete  and  all  fitting,  stands  liin. 
high.    Completa  Horisontal  Engiaa,  lin.  bore,  li  atroke.— Below. 

Karlne  Bnffine,  slide-valve,  l^in.  stroke.  |  boiv, 

new,  oomplete.  New  Brass  Cyliadar,  2ia.  bOie,  :ii  atroke,'compktc.— 
Below. 

OastinffSf   oomplete  eeta   horizontal  emrine,  Uifl- 

■troke,  I  bore.  Sewing  Machine,  stand,  complete.— TiLarxT,  •1, 
White  Post>lane,  Victoria  Park,  E. 

Whitney.  The  Sdentiflc  Exchange,  117,  City-road,  a 

fkw  doors  from  Old-strrct.  .All  kinds  of  ScietitiBc  .%p|«ratai  Ei- 
chaaged,  Bought,  Sold,  aad  Leat. 

Ampere   Xeteri  up  to  hundred  anroeras,  g^ 

ooadition.  Want  Lathe  Took,  Drilling  Spindle,  Cuttinc  Franr, 
Elsctricsl  Ooodi,  or  offers.— DlCKlKsos,  B,  Woodalcy-groTe,  Leed«. 

''OasseU's  Natural  Histoiy,"  4  vols.  (puis)» 

clean  aad  Com{dcte.  Offers.^K.  H.,  'JO,  Suffield-road,  South  Tottfa- 
ham. 

For  exchange,  a  real  African  Knife  and  Sheath, 

blade  1  foot  long,  and  inlaid  and  brass  handle.— Cr.  Pbttit,  Ectaa, 
Nctrthamptoa. 


Wti 


Oyolostyle,  16>  hy  10,  exchange  for  Clanonet  or 
tarkg  A.pparcL— W.  BnowH,  43,  Mil" 


iUbank-atreat,  Wvstminster. 


Induction  Ooili  eH  ebonite   fittings,  oommutatOT, 

large  surface  soadknser,  |in.    spark,    best   EngUsh   make.      OfKrs 
requested  In  Scientific  Noreltlss.— As  under. 

Large  Medical  Ooila,  tweh*e  binding  screw  handle^, 

*c.,  complete,  equal  new,  rery  fins  instrument.     Offers  in  «ni»l' 
saleable  geoda.— HAnnia,  17,  York-street,  Nottln^haa. 

Bessemer  Steel,  round,  S-16in.  to  lin.,  short  bsi«. 

What  exchange    ofTers  tor   lOewt.  ?  —  OtLaxar,    S»i*rl   Merrbinw 
Oxford-tted,  Sheflield. 

Bioyole  Hub  Dividing  end  Drilling  Machine.  Ex- 
change lor  sociable  or  tandem  TncTcls  that  will  pa»s  an  ordiosri 
doorway.— P.  T.,  57,  Uigbgate-hill.  K. 

Good  large  Gyrostat  wanted.     Electric*!   or  other 

ArrsJukTos  in  cxchsagc. — H.,  63,  Perham-road,  London,  8.W. 

A  waUnnade  Chest  of  Oarp«nter>  Tools,  y^ 

makers,  worth  eeeing.     Exchange  olRrs  only.— GciAn  an,  .i,  T*«»- 
street,  Oldham. 

7  vols.  "  Amateur  Work,"  new  one  month  ngo,  in 

exchange  for   hand    Printing  Pres«,  Type,  *c.— R-  E.  B***!"!*. 
PsddocK-street,  Ardwick,  Manohcster. 
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EZTBACTS  FROM  BEBOEBOIT.-XXn. 

Deacription  of  the  Bose  Bngine. 

SIXCE  the  inyezitiozi  of  the  Bose  engiae, 
it  has  been  ondeayoured  to  give  it  all 
thp  perfection  of  which  it  is  capable.  It  was 
5Pon  in  Pere  Pliimier's  wort  that  all  the 
motioas.  longitudinal  as  well  as  horizontal, 
wen?  regulated  by  counterpoises,  which 
mi'thod  plainly  exhibits  the  infancy  of  the 
art.  A  yery  uttle  reflection  enables  one  to 
l^rceivR  that  as  the  motions  of  the  lathe  wore 
v?iT  numerous,  and  accomplished  in  yory 
bri'/i  pc'iioda,  these  counterpoises  could  only 
ic:  by  jerks,  which  wore  necessarily  imparted 
to  the  work  itself;  since  a  falling  body 
t^nds  to  an  aeoeleration  of  its  speed,  and  if 
during  its  fall  it  is  suddenly  i*aised  a^;ain,  the 
motive  power  which  lifts  it  experiences  a 
•hock  which  is  all  the  more  severe  if  the 
wiijrht  is  a  heavy  one,  and  the  space 
traver-^  considerable. 

It  is  with  ^ood  reason  that  towards  the 
^'Sinning  of  tlie  18th  century  springs  were 
^ul-^tituttd  for  these  counterpoises,  the  force 
mi  t'^nsion  of  'which  there  is  power  to  in- 
m  is^  or  diminish,  and  which,  far  from  gain- 
ing energy  as  they  unbend,  become,  on  the 
imtrdry,  weaker,  and  lend  themselves  more 
rfAidily  to  the  power  which  restores  their 
'iris^nkl  tension.  Thus,  since  this  improve- 
::i"Ut,  there  has  been  gained  for  the  Hose 
►  riffino  much  more  accurate  results,  and  work 
ff lir grreater  perfection  has  been  obtained. 
The  [lieadstocks  of]  Rose  en^^ines  generally 
">*illate  on  centres  placed  a  httle  below  the 
1  T.'l  of  the  bed,  as  will  shortly  bo  seen  from 
'li  •  details  into  which  we  are  about  to  enter. 

Die  late  Hulot  observed  that  how- 
'WT  .short  the  curve  described  by  the 
"DtToofthe  mandrel,  and  consequently  by 
fn«'  work  itself,  the  tool  does  not  cut 
'ii''  materials  in  the  direction  of  this  same 
'  Jire,  but  perpendicularly  to  its  centre,  and 
*h"  circulai*  portions  produced  by  the  contours 
"f  tlie  rosettes  have  not  their  centres  on  any 
Miua  of  the  circle  of  rotation.  He  has  there- 
i'trfplanne<l  to  give  the  headstock  a  motion 
P'tralicl  totho  lathe-bed,  and,  consequently, 
'0  the  rubber  and  the  tool.  This  very  in- 
j^nions  invention  has  not  met  with  all  the 
■>  if-cess  it  promised ;  it  soon  became  evident 
^t  the  lathe  concealed  imperfections  diffi- 
'uit  to  avoid,  and  which  wiH  be  perceived 
Th»*n  wo  give  details  of  its  construction,  in 
adilition  to  which,  as  engine- turners  in  gold 
pr^>ve.  there  is  in  the  parallel  motion  much 
'zr^itfiT  friction  than  in  the  motion 
-»b»»ut  a  centre,  and  as  they  require 
;*a  exceedingly  smooth  motion,  Hmot's 
invt^ntion  has  not  many  approvers  among 
*'-^^  class  of  workmen.  Lastly,  the  eff^ts 
vhich  the  Bose  engine  is  intended  to  produce 
iri  the  hiinds  of  a  gold-worker  are  very 
•lifferent  from  those  wnich  a  toy-maker  or  an 
^ateur  de^res.  The  first  works  upon  a 
^terial  iafiixitely  more  precious,  upon 
▼hich  he  desifl;ns  to  cut  curves  and  patterns 
'»f  little  depm ;  the  other  cuts  deeply  into 
iy^jTT  so  a»  to  be  able  very  often  to  bring  out 
*J»e  patt<?m  os  pierced  work,  as  we  frequently 
"^  it.  A  little  more  or  less  resistance  on 
tb.>  fjart  of  the  lathe  makes  no  difference  to 
an  unateui^*  who  is  carving  material  which 
^' njtj»  flaf^ly.  We  think  it  well,  there- 
^^'^e,  to  pr^»nt  both  lathes  to  our  readers, 
^nd  to  detail  aU  their  respective  ad-* 
vantages  by  describing  their  construction, 
^thotit  ^noeoling  from  them  that  the  lathe 
^th^  horizont^  motion  has  not  been  so 
??npLlIy  adopted  as  the  other.  None  of  our 
^^ife  will  ever  construct  a  Rose  engine. 
It  i«  akedious  and  difficult  job,  and  for  this 
^''^nlwe  might  have  dispensed  with  details 
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of  construction ;  but  as  this  machine  is  very 
complicated,  and  there  is  often  need  to  take 
it  entirely  apart,  either  for  the  purpose  of 
thorough  cleaning  or  of  changing  or  putting 
back  me  rosettes,  it  has  appeared  to  us 
necessary  to  describe  the  form  and  purpose 
of  aU  the  pieces  of  which  it  is  composed.  We 
will  begin  with  the  lathe  which  moves  on  a 
centre,  which  is  the  one  most  generally  used. 

Fig.  1,  Plate  XLIII.,  rejjresents  this 
lathe  seen  lengthwise.  A  A  are  two  iron 
poppets,  to  which  has  been  given  the 
name  of  parallels,  and  in  which  revolves 
the  mandrel  B  B  in  its  collars,  a  a,  set  in 
bearings  as  in  the  ordinary  lathe.  Fig.  2 
represents  the  same  lathe  seen  in  front.  A 
is  the  poppet  or  front  parallel,  which  is 
forged  m  one  piece  with  the  other  parallel, 
and  the  crossbar  represented  by  the  dotted 
lines  DD  in  Fig.  1,  which  joins  the  one  to 
the  other.  The  cap  c  is  fixed  upon  the 
parallel  by  means  of  two  screws  or  ciipstan- 
noaded  bolts  r/r/,  and  the  screw  B  passes 
through  the  thioknej«H  of  the  cap,  presses 
upon  the  upper  brass,  and  prevents  the  man- 
drel from  snake,  e  e  are  two  square  holes 
which  receive  ])oltf!,  by  means  of  which  is 
fixed  the  ling  of  the  elliptic  chuck, 
as  has  been  shown  ols^j whore,  and  this  is  the 
object  of  the  two  lugs,  //,  which  are  in  one 
piece  with  the  panillel.  The  other  parallel 
IS  precisely  similar  to  the  first,  except  that  it 
has  no  such  lugs.  We  have  said  that  the 
lowest  part  of  each  parallel  descends  a  little 
below  the  lathe- bed ;  and  towards  6  a  kind 
of  poppet,  c  (Figs.  1  and  2)  is  fixed  upon 
the  bed  by  two  shoulders,  opposite  to  each 
of  the  two  parallels,  and  outside  them  by 
means  of  two  screws.  QQ,  Fig.  1,  whicn 
render  them  immovable.  A  centre  screw  (*, 
Fig.  2,  and  h  &.  Fig.  1 )  passes  through  each 
poppet,  and  enters  a,  somewhat  deep  conical 
note  made  in  the  baso  of  the  two  parallels, 
by  means  of  which  the  mandi-el  and  the  two 
parallels  which  ctirry  it  can  move  in  a  direc- 
tion parallel  [at  right  angles. — O.  J.  L.]  to 
the  length  of  tlio  bed,  upon  the  centres  fur- 
nished by  the  pointed  screws.  On  the  sum-» 
mit  of  tlie  two  poppets  C  C  G,  Fig.  1  and  2.  is 
worked  a  groove  ten  or  twelve  lines  deep,  by 
two  and  a  naif  or  three  wide.  These  grooves 
receive  a  stop-key,  h,  fixed  at  thejpointo, 
and  which,  wnen  raised,  catches  by  its  edge 
in  a  notch  in  the  detent  p,  which  secures  the 
tail-piece  of  the  parallel,  and  prevents  all 
motion  of  the  headstock.  Under  thia  stop- 
key  is  placed  a  wooden  wedge,  <7,  similar  to 
that  in  a  chuck-lathe,  to  prevent  the  key 
from  falling  back.  There  is  a  similar  key  to 
each  poppet.  The  two  parallels  are  tied 
together  oy  a  bar  of  iron,  which  oould 
only  be  shown  by  a  dotted  Hne  at 
D  D,  Fig.  1,  and  as  this  is  forged  in  one 
piece  witn  the  parallels,  it  can  be  seen  that 
neither  can  move  without  the  other,  which 
compels  them  to  a  common  parallel  motion. 
At  tne  middle  of  the  cross-piece  D  D,  Fig.  1, 
is  fixed  by  a  strong  rivet  a  tail-piece  E, 
which  descends  a  long  way  below  the  lathe- 
bed.  At  the  end  of  it  is  a  flattened  eye 
giving  passage  to  the  bar  F,  Fig.  2,  which  is 
attacned  at  one  end  to  a  serpentine  spring, 
securely  fixed  below  the  boa  of  the  lathe. 
The  bar  F  is  pierced  alon^  its  length  with 
a  certain  number  of  holes,  m  which  a  pin  can 
bo  put,  and  in  consequence  of  the  fact  that 
the  spring  either  draws  towards  itself  or 
thrusts  away  the  bar,  and  consequently  the 
tail-piece  £ ;  the  parallels  and  also,  there- 
fore, the  headstock  are  moved  to  and  fro  in 
order  to  produce  the  effect,  which  will  be 
explained  presently. 

At  this  point  we  must  recall  the  fact  that 
the  nose  of  the  mandrel  of  the  Rose  engine 
ought  to  be  precisely  the  counterpart  of  that 
of  the  chuck  lathe,  for  although  one  may 
rough  down  and  round  off  the  work  upon  the 
Rose  engine  itself,  it  is  much  better  to  pre- 
pare it  upon  the  ordinary  lathe,  and  after- 
wards to  mount  it  on  a  Rose  engine,  which, 
being  thus  less  exposed  to  rude  shocks,  pre- 


servee  its  correotness  much  longer.  There 
is  but  little  motion  in  the  lathe  in  the  direc- 
tion of  the  width  of  the  bed ;  nevertheless,  it 
must  be  provided  for  in  the  direction  of  the 
length  of  the  mandrel.  And  this  latter  is 
but  natural,  as  the  necks  of  the  mandrel  have 
the  power  of  sliding  lengthwise  on  their  bear- 
ingft  inthe  parallel  or  headstock.  A  spring, 
F,  Fio;.  1,  gives  it  an  impulse  lengthwise. 
the  pomt  of  tension  being  at  the  lower  end  of 
the  spiiug.  A  circular  notch  at  the  upper 
)ond  causes  it  to  embrace  the  mandrel  m  a 
groove  specially  made  for  the  purpose.  At 
the  height  of  the  bed  this  spring  is  held  by  a 
pin,  wmch  passes  through  it,  and  at  this 
point  the  thickness  of  the  spring  is  increased. 
This  pin  is  held  in  apiece  of  iron  fixed  to  the 
bed,  and  as  the  spring  is  extended  below,  the 
end  of  it  entei-s  a  slit  made  in  an  iron  bar,  H, 
Fig.  2,  of  which  one  end  is  fixed  to  a  poppet, 
I.  by  moans  of  a  bolt,  K,  while  the  other  end, 
fitted  with  a  wooden  handle,  L,  which  comes 
out  in  front  of  the  bench,  is  held 
at  plcMisiiro  in  one  of  the  notches  of 
the  rack  U,  Fig.  1,  to  right  or  left, 
according  as  it  is  desired  that  the  mandrel 
shall  tend  to  move  in  the  direction  of  its  nose 
or  towards  the  opposite  end.  This  tension 
can  be  increased  at  will  by  placing  the  bar 
in  such  or  such  a  notch  of  the  rack -plate  as 
may  be  selected.  Generally  aU  parts  which 
we  have  described  are  made  of  iron ;  those 
which  still  remain  to  bo  explained  are  of 
brass.  Ui)on  the  bed,  and  pai*allel  with  the 
axis  of  the  lathe  mandrel,  two  standards  of 
brass  arise,  similar  to  H,  Fie.  1 — one  on  the 
front  side  of  the  bed,  and  the  other  on  the 
back,  as  seen  in  profile  at  MM,  Fig.  2. 
These  two  pieces  are  firmly  fixed  on  the  oed, 
pass  through  it,  and  are  secured  below  by 
four  nuts,  of  which  only  two  can  be  seen  at 
cc.  Figs.  1  and  2. 

They  are  united  to  each  other  by  means  of 
the  two  tie-bars  N,  Fig.  2,  secured  to  the 
standard  by  bolts  and  nuts,  <if/.  Fig.  1,  and 
KK,  Fig.  2.  As  it  is  this  frame  which  car- 
ries the  I'ubbors  which  sustain  all  the  shocks 
caused  by  the  contoura  of  the  rosettes,  it  can 
be  readily  conceived  how  necessary  it  is  to 

five  them  all  the  stability  possible.  On  the 
orizontal  part  of  each  of  these  two  pieces, 
H,  Fig.  1,  and  in  front  of  the  fi*ame  is  a 
groove  seen  in  profile  at  I  /,  Fig.  2,  which 
receives  the  small  hook  a  made  on  the 
rubber-holder,  Fig.  3,  of  which  we  will  pre- 
sently point  out  the  use.  The  lathe  mandrel 
is  of  iron,  turned  accurately  cylindrical  upon 
two  centres,  so  that  all  parts  of  it  shall  be 
accurately  concentric. 

In  addition  to  the  usual  shoulder,  against 
which  the  chucks  rest,  another  is  made,  .7, 
near  the  front  neck  a,  Fig.  1.  A  sleeve  of 
brass,  accurately  bored  throughout  its  entire 
length,  and  turned  outside  to  a  perfect  cylin- 
der, is  fitted  over  the  mandrel  with  slight 
friction,  and  abuts  against  the  shoulder  </. 
Upon  this  sleeve  are  placed  the  rosettes, 
wnich  should  fit  very  tnily :  a  steel  feathei 
fixed  to  the  sleeve  lengthwise  prevents  them 
from  turning  independently  of  each  other, 
owing  to  a  little  notoh  made  in  each  to  allow 
the  feather  to  pass.  These  rosettes  are 
placed  in  pairs,  back  to  back,  and  each  pair 
IS  separated  from  its  neighbours  by  a  washer 
e,  e,  e,  e,  which  is  sometimes  of  brass,  but 
which  is  better  made  of  wood,  the  g^v^ 
in  the  direction  of  the  mandrel.  Wood 
never  shrinks  lengthwise  :  thus  there  is 
no  fear  that  the  rosettes  will  acquire  play 
between  them  ;  and,  on  the  other  hand,  this 
material  lends  itself  better  to  the  pressure  of 
the  nut  which  presses  them  one  against  the 
other.  Towards  the  end  of  the  maddrel  is  a 
hexagonal  part,  upon  which  the  pulley  is 
mounted,  and  at  the  back  of  this  is  a  nut 
which  secures  the  whole  tightly  together, 
so  that  no  part  shall  shake,  yet  so  nicely 
that  the  pulley  can  cause  the  mandrel  to 
turn  inside  the  sleeve  when  it  is  desired  to 
change  the  divisions  of  the  rosettes  in  the 
manner  to  be  seen  presently.  The  pulley  has 
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three  speeds  for  the  aord,  so  that  the  motioa 
of  ths  laUie  can  be  accelerated  or  retanled 
acwrdisg  t«  need,  and  it  wiU  be  found  pre- 
aeally  that  this  power  is  very  neoossaiy. 
Ordinarily  the  pulley  ie  solid,  and  carries  a 
dick,  which  takes  into  the  notches  of  the 
diviaion-plate.  Fie.  I,  which  is  fixed  on  the 
nme  eleave  as  the  rosettes.  By  this  plan 
the  rosettes  and  their  sleeve  and  the  division 
plat«  turn  with  slight  friction  upon  the 
mandiel  (which  may  be  considerd  immovable 
vith  regard  to  the  chuck  and  the  work 
which  it  carries),  and  meajis  are  thua  pro- 
Tided  to  change  at  will  the  relation  of  the 
rosettes  to  the  work.  This  will  be  tondared 
clearer  in  the  sequel.  The  rubber  carrier. 
Fie.  3,  is  placed  upon  the  piece  H,  Fig.  1, 
Bi^  U,  Fig.  2,  and  is  introduced  by  one 
et  its  ends,  so  that  the  little  work 
seen  at  Uiat  part  enters  the  groove 
I,  Pig.  2 ;  a  clamping  -  screw,  6,  Fig.  3, 
preeses  against  the  piece  H,  and  fixes  the 
rubber  securely  at  the  spot  where  it  is  placed. 
With  respect  to  this  rubber-carrier,  it  will 
be  seen  that  the  screw  acts  in  a  part  much 
thicker  than  the  rest  of  the  piece,  so  that 
thero  may  be  a  greater  number  of  aci 
threads  and  that  it  may  have  more  i 
stance.  The  screw  ought  not  to  bear  directly 
against  the  port  H,  and  there  is  fitted  in  front 
irftho  nihhar-carrier,  and  upon  the  face  c. 
a  earing  or  pressure  piece  of  steel,  which 
receives  the  pressure  of  the  screw,  and  which 
itself  |>resee8  against  the  part  without  de- 
(orang  it.  At  ue  upper  part  of  the  rubber- 
carrier,  following  the  line  a  d,  there  is  worked 
in  its  thickness  a  groove  which  descends  alittle 
below  its  lower  surface,  f,  and  in  which  slides 
with  slight  friction  the  rubbers.  Wehavehere 
shown  two  proBsure  screws,  ft  A ;  but,  ^ne- 
rallf  speaking,  there  is  but  oneinthemiddle, 
and  sudi  will  suffice.  The  screw  presses  on 
the  rubber  through  an  intervening  washer, 
and  secures  it  firmly  in  the  position  at  which 
it  i«  placed.  It  is  plain  that  this  rubber 
must  be  very  rigidly  held  in  position,  i 
the  roeettes  striking  against  it  at  each  of  ii» 
undulations  t«nd  t^  moke  it  yield,  and  this 
shock  is  all  the  greater  according  as  the 
waves  are  more  in  number  and  deeper. 
Sometimes  little  rollers  ore  used.  Figs.  6  and 
7.  PI.  44,  instead  of  rubbers.    The  oi 


two  movements  are  wanted  at  the  same  time . 
but  these  rollera  can  only  be  used  when 
roeettes  are  employed  of  which  the  contours 
or  waves  are  sufficiently  large  to  permit  the 
roller  lo  penetrate  to  the  very  oottom  of 
them.  In  all  other  cases  it  is  absolutely 
necessary  to  employ  a  rubber  having  so  acute 
an  edge  as  to  allow  it  to  reach  the  bottom  of 
thfi  angle  formed  bv  the  two  curves  or  two 
straight  lines  wbicn  meet.  Yery  often  one 
may  see  in  the  workshops  rubbers  of  ivoiy. 
Without  doubt  they  would  be  the  best,  were 
it  not  that  the  alight  consistency  of  this 
material  makes  them  become  blunted  in  bo 
short  a  time,  especially  when  it  is  necessary 
to  give  them  a  knife-edge  and  make  it  very 
thin  to  allow  it  to  penetrate  very  angular 
patterns  on  the  rosette.  It  is  necessary  from 
time  to  time  to  sharpen  them  with  a  Inistai'd 
file. 

Babbere  of  steel,  hardened  and  well 
polished,  are  not  disposed  to  become  blunted, 
and  render  the  pattern  very  neat  and  sharp ; 
but  they  in  a  short  time  wear  the  rosette, 
unleas  great  attention  is  devoted  to  them. 
For  instance,  if  the  rubber  does  not  boar 
against  the  entire  thickness  of  the  patt«m 
(rosette),  it  forms  ridges  upon  it,  which 
quickly  spoil  the  rosette,  especially  if  the 
rubber  is  somewhat  sharp ;  but  when  the 
design  permitsthem  to  be  somewhat  rounded, 
they  ore  to  be  preferred.  They  should  be 
sharpened  from  time  to  time  with  a  little 
roujge  or  put^-powdor,  so  as  to  retain  their 
polish,  which  prevents  their  cutting  the 
wBvesof  tiiero9ett«B.  It  is  neoessa^  toapply 
nowand  then  a  fewdropeof  oil.  Wehavefor 


some  years  employed  hippopotamus  tusk  for 
this  purpose,  woich  dentists  use  for  false  t«eth. 
Wo  think  we  have  described  sufficiently  the 
construction  of  the  Bose  engine,  so  that  an 
amateur  can  dismount  it  and  remount  it  at 
pleasure.  We  may  premise  that  this  neces- 
sity is  of  more  frequent  necessity  than  might 
be  supposed,  in  order  to  remove  the  deposit 
or  "  gum "  which  forma,  and  to  supply 
fresh  oil  to  all  i-ubbing  parte.  0.  J,  L. 


TEE    "STEEPLECHASER." 

THE  "Steeplechaser,"  manufactured  \iy  the 
Centaur  Cycle  Co.,  Coventry,  nnd  Btteii 
with  the  "Springbock"  anti-rihration  fork,  is 
certainly  one  of  the  safest  and  easiest  'machines 
made.     The  name  was  suggested  by  a  prominent 


detemiination  of  silicon,  combined  and  giajdiitie 
carbon,  sulphur,  phosphorus,  manganese,  copper, 

chromium,  &c.  ■,..  i  ^ ..  i^ 

SUloon. 

In  the  estimation  of  the  silicon  advanlsge  is 
taken  of  the  fact  that  npou  treating  iron  or 
atcol  with  nit  ro -hydrochloric  acid  the  iron  enters 
into  solution  as  ferric  chloride,  while  the  silicon 
is  oxidised  into  silica  (SiOJ,  which  by  subeequent 
evaporalion  and  heating  is  rendered  msolnble. 

For  the  det«rmination,  take  Sve  gnuomes  of 
the  sample  in  a  state  of  fine  divisiou  (prefnnibly 
drilUngs),  place  in  a  porcelain  dish  of  ahont 
400  cubic  centimetres  capacity,  and  having  placed 
a  glass  cover  over  the  month  at  the  diah  ta  guard 
against  loss  by  spurting,  add  60  cnbic  ceeti- 
mStres  of  nitre- hydrochloric  acid,*  and  heat  at  • 
tompemture  of  Uie  water  oven  or  sand  bath- 
When  it  is  judged  that  all  is  in  solution,  remove 
the  glass  cover,  after  rinsing  any  of  Um  liquid 


cyclist  who  was  invited  to  teat  its  capabilities. 

He  was  completely  astounded  to  find  bow  easily 
it  could  be  made  to  trip  over  bricks,  kerbetones, 
planks,  dnun-pipes,  hurdles,  gates,  and  other 
such  tiighC  impedimenCi. 

HiB  opinion  of  other  machines  was,  "That 
without  taking  into  consideration  the  draw- 
back of  additional  weight,  entailed  by  the 
unavoidable  complication  of  construction,  the 
benefit  gained  is  principally  to  relieve  the 
ribratory  shocks  to  the  body,  and  very  little 
to  the  hands  and  arms,  and  that  the  relief  thus 
obtained  is  purchased  by  conaidorable  loss  of 
power  in  the  springing  of  the  frame  when  more 
than  ordinary  pressure  is  applied  to  the  pedals." 
In  the  action  of  the  "Springbock"  forkthorais 
no  dfpreasion  of  the  ipring  in  the  steering  post 
from  the  laiighl  of  tht  rider  or  pretmrt  uftm  tht 
pedaU  ;  hnt  whan  the  wheel  ia  brought  into  con- 
tact with  an  obstacle,  the  spindle  rises  in  the 
socket  without  any  sensible  disturbance  of  the 
horizontal  position  of  the  machine,  or  in  other 
wonis,  the  effect  Saiuif  the  obitaeU  mddenlt/  rfu- 
appnaied  in  coming  in  contaet  Willi  the  w/ucl.  So 
that  vibration  is  practically  killed  tcilAoul  the 
ilighlathtioftH"fT.  We  described  the '' Spring- 
bock"  in  Fehruaiy,  1888,  ahortiy  of  tor  ila  ex- 
hibition at  the  Stanley  Show,  and  our  anticipations 
of  its  welcome  by  aU  riders  seem  to  have  been 
abundantly  confirmed. 

THE   ANALYSIS   OF    lEOK  AHD 


By  An  Asalyst  a.nj)  Assaybh. 

IT  is  purposed  in  this  article  to  describe  methods 
for  the  determination  of  the  several  cor- 
Btitueuts  of  iron  and  steel  which  from  on  eiper 
ence  extending  over  a  considerable  period  the 
writer  has  found  to  be  most  auitablo  and  satis- 
factory. It  is  hardly  neeosaary  to  observe  that 
the  oblainment  of  anything  like  accurate  results 
dcraondfl  tho  employment  of  pure  elieinicali,  as 
also  the  obser^'unco  of  strict   cloonlinoas ;   and 


which  may  have  spurted  on  to  the  same  with 
hot  water  into  the  containing  vessel,  and  care- 
fully evaporate  the  solution  of  ferric  chloride 
down  to  complete  dryness,  after  which  heat  the 
dish  and  contents  strongly  over  a  Bunsen  burner 
.til  the  diy  residue  is  bkck.  'When  this  is 
effected  allow  (lie  dish  and  contents  to  ceol,  add 
lO  cubic  centim&tres  of  hydrochloric  add,  and 
.gain  take  to  complete  dryness.  Allow  the  dish 
to  cool,  re-moiaten  with  hydrochloric  add,  cover 
tho  mouth  of  the  diah  with  a  glass  cover,  and 
.potato  at  a  genUe  heat  until  a  erust  Com- 
nces  to  form  on  the  surface  t!  the  liqnid, 
which  diasolvo  by  the  addition  of  a  few  drops  of 
hydrochloric  add.  By  thia  treatment  the  SiO,i« 
rendered  insoluble,  and  is  contained  in  the  hydro- 
chloric acid  solution,  which  ie  now  dilated  with 
B  times  its  bulk  of  water,  and  passed  throogh 
Engliah  filter  paper  which  retains  the  filioa. 
variably  small  portions  of  the  silica  adhere  to 
the  aides,  ic,  of  the  dith;  it  is  removed  by 
IS  of  a  "  policeman  " — a  piece  of  eaoutcheue 
tubing  at  the  end  of  a  glasa  tod— and  rinsed  into 
thafirtor.  Tho  filterandcontonts  orenow  washed 
three  times  with  a  dilute  solution  of  hot  hydro- 
chloric acid — one  of  acid  to  two  of  watei^-and 
subsequently  with  hot  water,  until  a  naaSL 
quantity  of  the  washings  give  no  colouration 
when  mixed  with  a  dilute  solution  of  ferricyanide 
of  potoEsium.  If  a  etoel  be  the  subjea  of  analysis 
the  filter  paper,  together  with  the  contents,  are 
now  ttMirferted  to  a  platinum  crudble,  ignitedt  at 
a  strong  rod  heat,  cooled,  and  the  residue,  silica 
(SiOJ,  containing  46-67  per  cent,  of  siliuHi  (Si), 
weighed,!  Should,  however,  an  iron  be  nndor 
examination,  tho  residoe  on  the  filter  will  not 
only  contain  silica,  but  any  graphite  or  free 
carbon  that  may  be  present  in  the  metnl.;.  When 
this  is  the  case  the  filter-paper,  toKo'her  with 
contents,  is  placed  in  a  crucible,  and  the  paper 

hydrochloric  idL. 

t  It  ii  nsunl  to  dry  the  filler  pawn  and  theti  oo 
in  tb«  wElet  ovm  pRrioui  to  tsmti™.  lUi  nay 
ever,  be  dispenaal  with  Tiy  condiicting  the  i^iUi 
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)nxnit  off  at  the  lo^Ost  iK)sfiibIo  tomperatur^. 
(During  this  operation  caro  muf>t  bo  exorciBcd  not 
to  employ  a  high  temperature,  which  wonld 
result  in  a  loss  of  imirliitc.)  When  this  is  effected 
therOiiluj,  ^^'apxiiio  and  silica,  after  cooling,  is 
weighed,  replaced  in  the  crucible,  the  grapiiitc 
burnt  off  by  i^ition  at  a  strong  red  heat,  and 
the  reiddaul  silica  weighed.  As  is  evident,  the 
weight  of  silica  deducted  from  the  combined 
weights  of  the  graphite  and  siHca  will  give  the 
graphite  on  the  weight  of  the  metal  operated 
upon.* 

The  silicon  may  also  be  determined  by  the 
foUowmg  method : — Dissolve  four  giiunmes  of 
the  metal,  contained  in  a  beaker,  in  100  cubic 
centimMrefl  of  dilute  sulphuric  acid— one  part 
add  to  three  parts  water — and  evaporate  the 
resulting  solution  until  heavy  white  fumes  are 
given  off.  Allow  the  beaker  and  contents  to  cool, 
add  lOO  cubic  c0ntim6trQ8  of  hot  water,  and  heat 
to  boiling,  with  constant  stirring,  until  the  mass 
of  ferrous  sulphate  has  dissolved.  Collect  on  a 
filter  the  insoluble  silica  and  gmphite,  if  present, 
wash  with  acid,  &c.,  as  proviously  described. 

The  purity  of  the  silicas  obtained  as  above 
should  always  be  tested  by  fusion  with  potassiimi 
sulphate,  as  not  unfroquently  they  contain  con- 
siderable quantities  of  iron,  as  shown  by  the 
silica  being  moro  or  less  of  a  red  colour,  and  also 
by  titanium,  should  tho  same  be  contained  in  the 
metal.  With  this  object  mix  the  silica,  after 
ignition,  contained  in  a  platinum  crucible,  with 
four  times  its  weight  of  potassium  sulphate, 
place  a  cover  on  the  mouth  of  the  crucible  and 
fuse,  first  employing  a  low  boat,  gradually  in- 
creasing to  brightness.  At  the  end  of  twenty 
minutes  allow  tno  crucible  and  contents  to  cool, 
then  place  in  a  dish  containing  cold  water  and 
liigest  until  the  fused  mass  has  dissolved  out. 
When  this  is  effected  wash  tho  crucible,  &c., 
withdraw  the  same,  collect  on  a  filter  the  residue, 
pure  silica,  wash  thoroughly,  ignite,  and  weigh. 

(/<»  be  continued,^ 


ASTEONOHICAL   NOTES   FOB 
APBIL^  1889. 

The  Sun. 


c 

o 

9 


^uths. 


I 


1 

11 

IG 
21 
26 


At  Greenwich  Mean  Noon. 


Right 
Ascen- 
sion. 


h.  m.    B. 

0    3d0-ll'« 

0    2  21-79,. 

0    0  68-35  „ 

11  59  41-92  ^^ 

1158  34-90  „ 

U  67  39-44  „ 


D^'cliua-i 
tioii.     , 
Nortli. 


Sidereal 
Time. 


h.  m.  s. 

0  43  69 

1  2  13 
1  20  32 
1  38  69 

1  57  34  12 

2  16  22 


4  43  47 

8 
38 


6  38 

8  20 
10  17  33 

1 
13  40 


14 
1 


h. 

0 

0 

1 

1 

1 

2 


m.  s. 
40  8-49 
o9  51-26 
19  34-02 
39  16-78 
68  69-55 
18  42-32 


The  method  of  finding  the  Sidereal  Time  at 
Moan  Noon  at  any  other  station  is  explained  on 
p.  348  of  Vol.  XLVIII. 

Tho  entire  absence  of  spots  and  other  indica- 
tions of  disturbance  on  the  surface  of  the  Sun 
deprives  him  of  any  interest  whatever  as  a  tele- 
scopic object.  The  J^odiacal  Light  is  still  visible 
after  sunset,  particularly  during  the  earlier  part 
of  the  month. 

The  Hoon 

Enters  her  First  Quarter  at  Ih.  47  Om.  p.m.  on 
April  the  8th,  and  is  Full  at  lOh.  18  Cm.  on  the 
night  of  the  loth.  She  >W11  enter  her  Last 
Quartei*  at  Ih.  o5'8m.  p.m.  on  the  22nd,  and  be 
New  dt  2h.  5-0  a.m.  on  the  30th. 


Day  of 

Month. 

^loon's  Age 
at  Noon. 

Souths. 

Dar-s. 

h. 

m. 

1 

10 

0 

67.3p.m. 

6 

CO 

4 

45-1    „ 

11 

11-0 

8 

61-7    „ 

16 

16-0 

12 

irOn.m. 

21 

210 

.5 

0-3    „ 

^26 

2G-0 

9 

25-2    „ 

Tho  Moon  will  be  in  oon junction  with  Mars 
(5*  T  South  of  him)  at  2h.  a.m  on  the  2nd,  with 

*  A  axve  accarate  method  of  entimatuig  gntpLito  wHl 
be  described  hereafter. 


OcooltationB  of  (ajid  Near  Approaohes  to)  Fixed  Stazs  liy  the  Xoon. 

-.  . 

• 

S-M 

a 

1  S^ 

g 

Day  of 
l^Ionth. 

Star's  Name. 

Magnitud 

Disappear- 
ance. 

Moon's 
Limb. 

Angle  fro 
N.  Poin 

Angle  fro 
Vertex. 

Reappear- 
ance. 

Moon's    *? 
Limb,  i  ^, 

< 

h. 

m. 

e 

o 

h.  m. 

t 

1           0 

4 

o»  Tauri 

4 

10 

18  p.m. 

Dark 

101 

63 

tU    9p.nL 

Bright     243 

2(K) 

5 

B.A.C.  1563 

5i 

6 

37     ,, 

Dark 

84 

49 

7  53    „ 

Bright  I  261 

m 

7 

d  Geminorum 

6 

8 

58     „ 

Dark 

117 

77 

10    4    „ 

Bright  ;  255 

212 

9 

35  Cancri 

H 

8 

50     „ 

Dark 

143 

118 

9  52    „ 

Bright     249 

214 

9 

f  Cancri 

6 

11 

38     „ 

Dark 

67 

26 

12  26  a.m. 

Bright     325 

-m 

10     B.A.C.  2925 

6^ 

12 

1  a.m. 

Dark 

43 

1 

12  28    „ 

Bright  ,  350 

m 

10 

42  Cancri 

e; 

tl2 

7    ., 

N.  by  E. 

16 

335 

11 

8  Leonis 

6 

2 

4    „ 

Dark 

70 

29 

2  47    „ 

Bright     328 

m 

11 

37  Leonis 

6 

I 

9  p.m. 

Dark 

142 

165 

8  15p.m. 

Bright  1  260 

'm 

19 

B.A.C.  5663 

6J 

tl 

48  a.m. 

N.  by  E. 

17 

29 

1 

20 

B.A.C.  6088 

6 

4 

34     „ 

Bright 

41 

35 

5  17  a.m. 

Dark    '  329 

317 

21 

B.A.C.  6448 

6 

tl2 

10     „ 

Bright 

65 

101 

1    4    „ 

Dark    I  308 

340 

22 

B.A.C.  6864 

6 

t2 

29     „ 

S. 

179 

208 

22 

B.A.C.  6878 

3 

3 

n    „ 

Bright 

125 

150 

4    7    „ 

Dark    1  227 

2U 

23 

»;  Capricomi 

4 

23    „ 

Bright 

34 

56 

5  15    „ 

Dark      304 

1 

319 

Near  approaches.      %  ^oon  below  the  horizon.      An  illustrated  description  of  the  constructiiA 
and  use  of  the  above  table  will  bo  found  on  p.  349  of  Vol.  XLVIII. 

Approximate  Times  of  the  (Greatest  Eastern  Bloiiffations  of  Saturn's  Five  Inner 

Satellites,  visible  at  Oreenwlch. 


odi 

^d 

«l 

SatelUte. 

H. 

SateUite. 

H. 

>.  §  t    SateUite. 

H. 

1 

^7^ 

QSI 

Mimas 

8-9  p.m. 

14 

Dione 

12-8  a.m. 

19  lEneehidufl 

8-0  p,m. 

2  jEncoladus 

2-4  a.m. 

15 

Mimas 

1-7    „ 

20  ITethys 

12-0    „ 

2  iTethys 

2-9     „ 

16 

Mimas 

.  12-3    „ 

22  Tethys 

9-2    „ 

.    3   Dione 

2-1     „ 

16 

Mimas 

10-8  p.m. 

23   Enjceladus 

10-7    „ 

4   Tethys 

12-2     „ 

16 

Rhea 

11-2    „ 

24  'Dione 

11-6    .. 

5 

Tethys 

9-5  p.m. 

17 

Enceladus 

2-2  a.m. 

25   Rhea 

12-0    ,. 

7 

Rhea 

10-4     „ 

17   Mimas 

9-4  p.m. 

28  ;EnceLidus 

1-4  a.m. 

8 

EnceLidus 

8-8     „ 

18   Tethys 

12-5  a.m. 

I 

12 

Enceladus 

11-5     „ 

18 

Mimas 

8-1  p.m. 

A  description  of  the  construction  and  use  of  the  above  table  will  be  foimd  on  p.  349  of  Vol. 
XLVIII.  .      , 


Venus  at  5h.  a.m.  on  the  3rd  (Venus  11'  T  North), 
with  Saturn  at  Ih.  p.m.  on  the  10th  (Saturn 
r  9'  Soutti),  with  Jupiter  at  8h.  p.m.  on  the 
20th  (Jupiter  0-  19'  South),  M-ith  Venus  again  at 
llh.  p.m.  on  the  29th  (Venus  10*  15'  North),  and 
lastly  with  Mercurj'  at  Noon  on  the  30th  (Mer- 
cury 5'  8'  North). 

When  our  Notes  commence  the  Moon  is  in 
Pisces,  but  at  lOh.  p.m.  on  the  1st  she  enters  an 
outlying  portion  of  Cctus;  she  quits  this  at 
Ih.  p.m.  on  the  2nd  and  emerges  in  Aries.  She 
is  travelling  through  Aries  until  4h.  30m.  p.m. 
on  the  3rd,  when  she  quits  it  for  Taurus  ;  here 
she  remains  until  9h.  30m.  p.m.  on  the  6th,  when 
she  enters  Gemini ;  she  leaves  Gemini  for  Cancer 
at  3h.  a.m.  on  the  9th ;  and  Cancer,  in  turn,  for 
Leo  at  6h.  p.m.  on  the  10th.  Her  journey 
across  Leo  tenninates  at  llh.  a.m.  on  the  13th,  at 
which  hour  she  enters  Virgo ;  she  remains  in 
Virgo  until  2h.  p.m.  on  the  16th,  and  then  passes 
into  Libra.  Having  traversed  a  considerablo 
poition  of  the  last-named  constellation,  she 
arrives,  at  6h.  30m.  a.m.  on  the  18th,  at  the 
Western  edge  of  the  narrow  northern  spike  of 
S(orpio.  By  2  o'clock  the  same  afternoon  she  has 
traversed  this  and  come  out  in  Ophiuchus.  At 
Ih.  a.m.  on  the  20th  she  passoss  out  of  Ophiuchus 
into  Sagittarius.  She  does  not  quit  Sagittarius 
until  7h.  a.m.  on  tho  22nd,  when  she  enters 
Capricomus.  At  4h.  a.m.  on  the  24th  she  leaves 
Capricomus  to  pass  into  Aquarius,  and  having 
trjiversod  Aquarius,  she  quits  it  for  Pisces  at  7h. 
a.m.  on  the  26th.  As  she  travels  through  l^oes 
she  arrives,  at  Midnight  on  the  26th,  on  the 
confines  of  an  outlier  of  Cetus ;  she  crosses  this, 
and  at  7h.  a.m.  on  the  28th  re-enters  Pisces — 
only,  however,  to  plunge  for  the  second  time  into 
another  portion  of  Cetus  at  6h.  a.m.  on  the  29th. 
When  she  finally  leaves  Cetus  at  7h.  p.m  on  the 
29th  it  is  to  enter  Aries.  She  is  passing  out  of 
Aries  into  Taurus  at  llh  30m.  p.m  on  the  30th. 

Xeroury 

Is  a  Morning  Star  during  the  first  three-quarters 
of  April,  but  comes  into  sui^erior  conjunction 
with  the  Sun  at  7h.  a.m.  on  the  25th,  after 
whirh,  of  lquisc,.  ho  becomes  aJi  Evening  Star. 
He  is  not  veiy  well  situated/ for  the  observer,  and 


as  his  angular  diameter  dwindles  from  5*6  to  6 '2 , 
is  devoid  of  interest  aa  a  telescopic  object 


ay  of 
'onth. 

Right 
Ascension. 

Declination,  j 

Southij. 

O?^ 

,     t 

■ 

h.     m. 

« 

t 

h. 

m. 

1 

23  29-1 

6 

68-oS 

10 

49-U.D. 

6 

23  59-3 

2 

39-8,, 

10 

59-6    „ 

11 

0  31-3 

1 

5-2Ni   11 

11-9    „ 

16 

1     6-6 

6 

19.7 

11 

26-4   „ 

21 

1  42-5 

9 

3o-o  ,, 

11 

43-5   „ 

26 

2  22-1 

14 

0-3  „ 

0 

3 -4  p.m. 

Xbe  path  indicated  in  the  above  eph(^«ni 
commences  in  Pisces,  extends  across  pnictii:ally 
the  whole  leng^  of  that  constellation,  and  tcr* 
minates  in  .^es.  The  planet,  however,  due* 
not  approach  a  single  conspicuous  fixed  star. 

Venus 

Is  an  Evening  Star,  but  is  now  rapidly  approach- 
ing  the  Sun ;  in  fact,  she  will  come  into  Inferior 
Conjunction  with  him  at  2h.  a.m.  on  May  let. 
The  student  should  carefully  watch  the  pls&t^ 
right  through  this  phase,  as  she  will  present  the 
exquisite  spectacle  of  a  silver  hair  of  light  in- the 
telescope,  and  it  is  quite  likely  that  her  dtrk 
limb  may  bo  visible.    About  tie  date  of  Con* 


68". 

•sa 

5^1 

Right 
Ascension. 

Declination 
North. 

Souths. 

h.   m. 

O                  4 

h.    in. 

1 

2  64-1 

23       1-6 

2    13-6  p.m. 

6 

2  58-2 

23    38-3 

1     68'0    M 

11 

2  58-6 

23    60-6 

1     38-7    „ 

16 

2  550 

23     33-8 

1     16-5    „ 

21 

2  47-7 

22    44-6 

0    -48-5    ,. 

26 

2  37-6 

21     23-0 

0    18-8    „ 

This  looped  track  lies  in  a  barren  region  in  Aii«» 
and  tenninates  been  /i  and  a  in.  that  canittiliit"^ 
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■bur*,  JoplMr,  uid  Koptuno 
re  bU,  for  ths  purpose  of  the  oidinary  observer, 


light  haa  sofficiently  deepened.  He  ia  receding 
Iram  the  earth,  and  hu  angular  diameterdiimDiaheB 
imperceptiblr  from  IT'l"  on  April  lit  to  16-4" 
by  the  end  of  the  monUi. 


11 

£1 

Right 

North. 

BonthB. 

h.  m. 

h.      m. 

9    6-6 

17    53-0 

8      24-1  p.m. 

6 

17     64  4 

9    6-0 

17    55-0 

7       442    „ 

16 

9     60 

17    S4-9 

7      24-6   „ 

21 

9    6-2 

17   m-0 

7        fi-0   „ 

ae 

9    6'6 

17    62-3 

6      45-7   „ 

Comes  into  oppoeitioQ  to  the  Sun  at  fih.  p.m.  on 
the  9th,  and  but  for  hia  South  Declination  would 
now  be  iavoorably  placed  for  the  observer.  Hia 
angular  diameter  ia  4"  throughout  the  month,  so 
that  his  planetary  disc  is  perceptible  with  a 
moderate  telescope.  He  is  vuible  to  the  naked 
eye  if  hia  place  m  the  sky  is  accurately  known. 


l 

,sSn„ 

South. 

Souths. 

h.    m. 

h.     m. 

13  161 

7    20-4 

12    37-Ba.m. 

6 

13  lS-3 

7     16-6 

12     17-3  „ 

11 

13  14-3 

7      9-8 

11     62-8  p.  m. 

16 

U     32-4   „ 

13  12-8 

T      0-3 

11     12-0  „ 

2, 

13  12-0 

6    66-7 

10    51-6   „ 

This  short  retrograde 
void  port  of  the  sky  between  Spica  and  9  Vir- 
ginis. 

Klnlm*  of  the  VarUl)l«  St*r  Alsol 
Will  happen  on  April  15th  at  2h.  din.  a.m.,  oi 
the  17th  at  Uh.  43m.  p.m.,  and  on  the  28th  a< 
8h.  Sim.  p.m.,  and  at  other  times  when  they  will 
be  invieiblo  for  the  ordinary  obaerrer. 

ShooUnff  Stua 
Hay  be  looked  for  from  the  9th  to  the  13th, 
between  the  19th  and  the  23rd  (notably  on  the 
lOUi),  and  from  the  26th  to  the  30th. 

Orsenwloh  Sean  Time  of  HauthlnK  of  Tan 
of  tb»  PrlnolpalSixed  StATB  on  the  Hirlit 
af  April  Ut,  IBBe. 


Star. 


Souths. 


f  Osncri  7  29    7-66 

1  Ursie  Majoris  . .         . .     8  10    7-67 

-  HydiW  8  40  34-42 

ReguluB a  20  47-fi9 

a  UrssB  Majoris  .,         . .   10  15    4-67 

eCrataris         10  31  66-11 

I  Corri II  22  26-48 

j'Virgims       1163  67-26 

aC^um  Venaticorom  ..'12    8  43-14 

Spica  Virginis "12  37    8-BO 

•  Early  morning  of  2nd. 
The  method  of  finding  the   OreeBwich  Mean 
Time  of   Southing  of   either  of   the    stars 
th«  abore  list  on  any  other  night  in  April, 
also  that  of  dotennining  the  LtKal  instant  of  its 
l^aniit  at   any  other  atation,  will  be  found 
p.  360  of  Vol.  XL VIII. 


THE  HETAOFOLIIAH  HACHINIgTS' 
COHFAVT'S  CTCI^S. 

AT  the  recent  Stanley  Club  Cycling  Show  at 
the  Crystal  Palace,  at  IjydanbaiD,  when 
some  t ,  200  machince  were  there  congrwUed,  we 
noticed  the  exhibit  of  the  Hetropolitsn  Company, 
and  since  then  have  visited  their  commodious 
show-rooms    in    Biahopigate- street    Without, 


whichhave  just  been  doubled  in  sise  by  the  addi- 
tion of  the  neighbouring  premises.  The  "Juno" 
cycles  made  by  this  company  are  well  known  for 
excellence  of  workmanship,  elegance  of  finish, 
solidity  of  build,  and  sonnd  staying  properties. 

Of  the  tricycles,  the  "Juno  foliler"  is  one 
that  especially  recommends  itself  to  those  who 
have  but  narrow  doorways  or  limited  space  at 
command.  It  will  pass  a  28in.  psssage.  Pro- 
vided with  ball  bearings  throughout,  including 
four  sets  to  the  main  axle,  it  fomiB  one  of  the 
most  complete  and  admirable  folding  tricycles 
that  have  ever  been  brought  out.  By  an  arronge- 
ment  as  ingenious  as  it  is  simple,  and  constituting 
a  source  of  atrength,  and  not,  as  is  sometimes  the 
case  in  machinesof  this  kind,  an  element  of  weak- 
ness— one  wheel  and  half  the  axle  detaches  from 
the  other  half  on  to  which  It  has  been  telescoped, 
and  perlnits  a  2Sin.  door  to  be  passed.  The 
Jono  Direct  Hteerer  tricycle  at  £1B  is  remark- 
able vajue  for  money,  while  the  Juno  ball-bear- 
ing machine  at  £15  10s.  commends  itself  with 
special  force  to  that  large  class  who  want  a  first- 
class  instrument  at  a  really  moderate  figure.  Tbo 
Junes  No.  9  and  No.  10,  £11  11a.  and  £9  10a., 
form  excellent  mounts  for  liidiea  or  light-weight 
riders,  being  strongly  and  well  made,  though  of 
light    and    elogaat    constmction.      The    Juno 

built  with  triangular  frames.  Tbay  are  remark- 
ably strongmaohines,  though  with  very  light 
running.  The  spring  frame  Juno  safety  la  a 
luxury  also  for  1889,  and  we  feel  sure  will  find  a 
large  and  grateful  clienlik,  who  will  find  that 
bugbear  "vibration"  completely  overcome  at 
hist.  The  Juno  Safety,  No.  9,  £12,  haa  baU- 
bcarings  to  all  parts,  including  pedals.  This  is  a 
remarlubly  cheap  machine  of  the  cross  +  frame. 
This  machine  is  the  No.  4  of  the  1888  catalogue, 
of  which  nearly  1,090  wots  sold  during  that 
year.  Spaoe  forbids  us  to  do  more  than  note 
the  No.  10  at  £10  lOs.,  and  No.  9  at  £9  ]Ds,, 
both  of  wtuch  may  be  chsracterised  as  excellent 
tonring  mounts  at  remarkably  low  figures. 

Of  the  bicycles,  the  King  of  the  Rood  and 
Haseppa,  wo  can  do  no  more  than  mention.  The 
Special  Mazoppa  at  £9  IDs.  (balls  all  porta)  ia  a 
first-class  afi-round  touring  mount  of  proved 
reliability  and  good  sound  quality.  The  Rational 
ia  a  scientific  attempt  to  combine  the  good  parte 
of  the  Juno  Safety  and  the  Moieppa  Ordinary, 
and  an  attempt  which  has  been  crowned  with  a 
fair  meed  of  suocesa.  The  Mazoppa  Bicycle  No.  2 
is  a  machine  of  sound  sterling  quolitiea,  ci^mbined 
with  a  low  price. 


THE   SCIENCE   OF    AITIHAL   LOCO- 
MOTIOS. 

A  T  the  Boyal  Institution  last  week,  the  Friday 


bridge,  of  ths   University   of  PennsflTsufe,   ( 


"  The  Sdsnce  of  Animal  Locomotion  in  its  relation 
to  Deeign  m  Art  (illuHtratod  by  the  Zooprmino- 
scopo).''^  It  was  on  March  13,  1882,  when  the 
Pnnce  of  Wales  was  in  the  chair,  that  Mr.  Muy- 
tiridge  first  brought  the  EoopraxiDOiwope  under  the 
notice  of  the  Koyal  Inatitntion,  having  iost  pre- 
vioualy  communicated  some  at  hia  reeullB  to  the 
Royal  Society.  The  aim  et  his  invostigationB  is  to 
study  the  movements  of  animaU  in  motion  in  their 
various  pacea  by  msana  of  instantaneous  photo- 
graphy. The  inslriimBnt,  lo  which  the  name  of 
soopracnoBCope  has  been  given^  is  in  principle  that 
of  uia  Toatrope,  or  "wheel  of  life,"  as  it  is  known 
in  ita  toy  form.  A  sequence  of  pictures  traced  from 
instantaneous  photographs  of  a  horse  in  motion, 
walking,  trotting,  ambling,  Ac,  is  made  to  revolve 
rapidly,  while  a  disc  with  alita  revolvea  in  the  oppo- 
site direction.  The  rapid  succession  of  th«», 
thrown  from  a  lantern  on  the  screen  gives  (he 
appearancB  of  actual  motion,  while  turmng  very 
alowly  allows  each  separate  phase  of  the  pace  to  be 
examined.  Tbe  work  was  commenced  as  for  book 
as  1873,  when  much  controversy  prevailed  aa  to 
whether  all  the  feet  of  a  horse  wore,  in  the  Out, 
clear  of  the  ground  at  the  same  instant,  but  ainm 
then  the  modiu  aprraitdi  has  been  improved.  The 
teetuier  fiist  described  the  method  of  taking  the 
photographs.  Omitting  all  reference  to  deucate 
adjosfinents,  it  may  be  broadly  explained  that 
seveml  instantaneous  camsraa,  whose  "shutter 
triggers"  ore  released  liy  eleetricity,  are  placed 
in  a  boriznntal  row,  a  thread  from  eaek 
aunera  ia  atrutched  horse-breast  high  acron  the 
trotting  traok,  the  threada  being  I2in.  apart. 
As  each  thread  is  broken  by  the  animal's  prognw. 
a  camera  exposure  is  made,  so  that  the  whole  Aries 
of  photographs  gives  the  sacooaaivephasee  of  motion 
taken  at  mtervals  of  only  12in.  of  progrees.  Oom- 
I  of  sudi  photographs  were  shown  for  the 
paces,  including  the  jump.  In  some  cases 
Ib  of  cameras  have  been  used  for  taking 
iswa  from  different  aspects.  After  the  separate 
photographa,  their  combination  in  the  soojirsxinor 
scope  was  shown.  By  another  method,  with  a  re- 
volving cyhndsr  with  pina  opsning  a  series  of 
oaneras  at  equal  minute  intervals  of  time,  pboto- 

Oha  of  other  animals  have  been  taken  in  the 
Dgical  Oardens  to  study  their  mode  of  walking. 
This  very  interesting  fact  hoslwen  established,  that, 
vrilh  the  exception  of  ths  camel,  all  qoadrupeda. 
even  the  aloth  walking  back  downwards  along  a 
branch,  move  their  limls  in  the  same  order  in  wiuk- 
ing.  A  child  on  all  tours  foUowa  the  same  rule.  The 
ord™- in  which  the  supporting  feat  move  is— (1)  Left 
hind,  left  (ore ;  (2)  both  hind,  left  tore ;  (3)  rigtit 
hind,  left  fore ;  (4)  right  hind  and  both  fore ;  (6) 
right  hind,  right  (ore;  <8)  both  hfaid,  right  (ore; 
m  left  hind  and  right  fore;  (8)  left  hmd and  both 
fore.  In  addition  to  *^pace8,*'  pich movements  aa 
kicking,  raaring,  plungmg,  &c.,  were  shown  in  the 
mule,  aas,  and  boneTln  illustration  of  motion  as 
depicted  in  art,  the  lecturer  showed  a  number  of 
photographa  of  well-known  works  in  statuary  and 
paintmg,  pointing  out  in  most  cases  their  inao'^uracy, 
but  in  others,  such  aa  MaissonnieT'H  "Retreat  of 
Napoleon,"  drawing  attention  to  their  truth.  His 
illustrations  ranged  from  the  Assyrian  slabs  to  the 

S-esant  time,   and  from  the  tent-pa(nting  of  ttie 
orth    American    Indians  to  the   Salon  and  the 
Academy,  nor  was  the  drawing  cut  on  bone  found 


diSuenI 

three 
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In  the  Peruprd  Cares  omitted.    H&ny  artisti,  Uie 
leotonr  nid,  held  tliat  theit  butineai  wai  to  create 
an  impieMion  tather  than  record  facta.    The  one 
deqiiBed  jdiotogTa^o  plate,  perhape,  msj  help 
rdOMte  tdem. 


THE  COLOUBATIOIT  OF  A  COAL  FIRE 
BY  COHKOK  SALT. 

ria  pmbaUe  tliat  nunj  penooa  have,  iike 
■Byeelf,  been  queetianed  as  to  the  cause  of  the 
14110  flane  pn>daMd  when  a  pinch  of  ordinary  table 
Mlt  ie  thrown  into  a  coal  tire.  I  hare,  howevar, 
nerer  met  with  anyona  who  could  explain  the 
phenomtoon,  whioh  ^)ean 

«f  the  luaal  eiperimenta  on _,  _ 

which  a  npirit  or  ne  lamp  is  used.  Among  the 
kttanptiaf  eipIanafioD  which  I  have  heard  aug- 
gcttxl  are : — (1)  That  the  vapoura  ariaing  tnym  the 
■alt  piereot  oomptete  otnubuaaon,  the  blue  Some  ol 
eubon  monoxide  beinK  the  molt.  (2)  That  the 
Mdion  flama  cuts  oS  Uie  fellow  light  emitted  by 
the  glowing  coals,  and  only  allows  the  red  and  blue 
to  pasa.  m  That  the  colooralian  is  due  to  the 
dilorine  of  the  nit,  whioh  maj,  perhaps,  combine 
with  the  rarbou  ma  hrdrogea  of  the  fuel  to  form 
oompounds  such  as  chlorolonn  and  tetnchlaride 
of  carbon,  which  are,  in  their  turn,  decomposed 
and  oiidi&ed,  with  production  of  the  colouration  in. 

The  MuB  oolooratiou  saems  to  mo  to  be  o(  too 
porpla  a  shade  to  admit  of  the  truth  of  the  6rst 
theory.  The  second  theor;  seems  rathe. 
ietahed ;  but  the  third  is  prett;  well  borne 
the  following  facte,  tbe  result  of  hi 
Wfaidi  I  hare  recently  mado  i 

1.  The  blae  flame  is  not  produced  when  sodium 
chloride  ia  projected  on  to  a  red-hot  platinum  cap- 

2.  The  ealooration  produce<l  by  throwing  sodium 
diloHde  into  a  coal  &re  is  produced  equally  well  by 
potasBuB  chloride,  and  less  roiulily  hj-  the  chlorides 
of  barium,  caldum,  and  ammonium. 

3.  The  oolooratiou  is  not  produced  by  the  car- 
bonate, phoaphate,  or  sulphsita  of  sodium. 

4.  Chlorofoim.  carbon  {atracblorids,  and  ethylene 
dichloride,  when  throtrn  into  a  coal  fire,  produoe 
"'  '        "  t  produced   by 

-    ^Ti  Chemical 


a  eiperimeata 


"'LAlTTEair    PAHTOQRAPHS." 

FOR  the  production  of  oS-hand  tracing  for 
illustratioru,  eflpecially  during  the  projection 
of  a  series  of  eiperiments  or  pictures,  nothing  can 
eioel  a  pantograph  adapted  to  the  lantern.  Two 
fonss  are  here  shown,  both  of  which  produce 
flgorea  on  the  prepared  ^laas  without  aihibiting  the 


hardlT  desarrins  of 
itiiotlT  designed  (oi 
of  diaCartion,  but  it  i 


1  Fig.  I  i 


copying,  on  account 
maj  be  used  in  copj^g  when  a 
true  Ugnre  is  not  important.  It  is  designed  rather 
for  tracing  upon  the  prepared  glass  while  the 
(janitor  watches  the  progress  of  his  work  aa  it  is 
projected  upon  the  acreen. 

i-tnw  base-board  is  proTidsd  with  a  square  central 
openiBg,  haTin«  around  it  3,  rabbet  for  receiving 
the  preparad  glass.  This  board  ia  adapted  to  the 
lantern,  and  tumiahed  with  a  pair  of  amall  buttons 
for  enguing  diagonallv  opposite  corners  of  the  pre- 
pared ^aas  and  holdmg  it  in  place.  The  tracing 
ano  oennats  of  a  square  metallic  fnim9,  a,  oontain- 
ing  aglass^ats,  and  hsTin^  at  one  edge  an  arm 
eariTing  a  traang  point,  and  provided  at  the  oppo- 
iite  edge  wiUi  two  parsllel  roda  arranged  to  slide 
trealyUiranghabiock,  «,  piloted  to  the  baae-board. 
The  centre  of  the  glass  in  the  frame  a  is  perforated 
to  reoeive  a  needle,  c,  which  is  presjed  forward 
toward  the  prepared  glass  by  a  smill  spiral  spring, 
as  shown  in  the  sectional  view.  The  needle  thus 
mpported  mnj  be  mavad  around  upon  the  prepared 
glau  in  any  required  direction,  and  it  miy  be 
readily  lifted  tram  the  plate  by  pulling  the  tracing 
point  away  from  the  base-board. 
rfBf  placing  a  design  npon  the  board,  it  may  be 
tnoed  and  reproduced  upon  the  screen,  and,  if  the 
dasigna  are  apadally  made  so  as  to  compensate  tor 
diatortion,  oorrect  tracings  will  be  produced. 
|(Bt  means  of  the  pantograph  ahown  in  Fig.  2, 
anything,  large  or  small,  may  be  readily  and  cor- 
rectly traoed.  The  levere  are  arranged  relatively, 
•0  as  to  produce  upon  the  prepared  glass  a  tracdng 
one-third  of  the  siie  of  the  original.  With  this 
pantograph,  writing,  figures,  maps,  diagrams, 
■ketohes,  4c.,  can  be  mida  with  great  facilitr, 
'  The  bsBo-board  of  this  instrument  is  necessarily 
somewhat  cumbersome,  as  provision  must  be  made 
for  the  supports  of  the  pivot  of  the  pantograph,  for 
the  prepared  giaas,  and  for  the  design  to  be  traced 
or  a.sheet  of  paper  on  whioh  to  mark.  The  base- 
board   is  ^adjustable    up    and    down  on  a    slotted 
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— LaHTESK  PAinOOttaFB. 


standard,  and  the  latter  is  provided  with  a  foot, 
which  permits  of  clamping  it  to  the  table. 
The  metallic  frame  a,    which  ia  attached  to  the 
TQ  b,  contains  a  transparent  plate  of  glass,  having 
central  perforation,  m  which  is  inserted  a  stout 
wing  newlle — a  small  carpet  needle,  for  example. 
_iie  bar  b  is  pivoted    to  one  end    of    the  abort 
metallic  bar  c,  and  the  o^iposite  end  of  this  bar  c 
is  pivoted  on  a  atud  projecting  from  the  rock  shaft, 
d,  which  can  turn  in  supports  attached  to  the  base- 
board.    Upon  the  same  stud  ia  pivoted  a  bar,  A', 
which  extends  parallel  with  the  bar  i,  and  both 
these  bars  are  pivotally  comiectcd  with  tho  bar  f". 
The  lower  end  of  the    bar  C   ia  provided  with  a 
bacing  point,  /,  for  which   a  lead  pencil  may  be 
subetitnted  when  ui  original  design  is  to  be  made 


eath  it.    The  key  ia 


shaft.     The  arrangement  of  the  shaft  and  kei 
ahown  in  the  small  detail  view. 

The  shorter  arms  of  the  levers  ot  the  system  .._  _ 
4in.  long,  and  the  longer  arms  are  12in.  long.    That 


o  say,  when  ti 


I  baia  are  at  rij 


.  ..  .  .distance  between  the  bora  iFia4in.,  __ 
distance  between  ths  ban  cif  is  l^in.,  the  distance 
fiom  the  tfadng  needle  at  the  centa 
transparent  glaiB  to  the  ptrotal  connectii 
bars  sc  ia  4m.,  and  the  length  of  the  hat  c'from 
the  pivotal  connection  of  the  bar  b'  to  the  tracing 
point/ ia  I2in. 

Theglaa      ' 
preferably 
aniline.    If  this 
smoked. 

The  needle  is  prevented  from  touching  the  pre- 
pared glass  by  prasidng  npon  the  key;,  thus 
sli^tly  twisting    the    entire  -    '  *-        ■. 


pomt  of  starting  is  reac^ied,  the 
when  the  qiring  uiulBr  the  k 
lock  shaft,  andbar  e,  carriee 


key<; 


and  brings  the  tnioing  needle  into  contact  with  tkt 
prepaieaglaas^  when  the  tiadng  begina.  Whtiil 
IS  desired  to  mterrupt  the  line,  the  kay  ( is  fi" 
depressed,  when  the  needle  may  be  moved  to  s  ns* 
position  without  Tnalring  a  mark- 


OUISE  PLATES  ASS  7IHS.' 

HEBEWITH  are  shown  a  vaiiety  of  kinds  lued 
iu  different  foundries.  Fig.  I  il  a  vier  of  a 
part  of  a  fiask  with  a  hole  bored  in  it,  and  s  pists 
of  wrought  bar  iron,  A.  driven  iu  it  for  a  gujdafio. 
Fi^.  2  is  the  dragiaud  has  a  bole,  B,  bond  is  it  to 
gmde  the  oope.  This  is  a  primitive  airanganMBt, 
but  is  used  a  great  deal  throughout  the  conntiy  st 
the  present  time.  After  a  tew  heats  the  holsspt 
burned  out  so  that  the  cops  Sts  moat  anywhen, 
except  just  where  it  is  wanted. 
Piga.  3  and  4  are  caat-iron  plates  and  P^  ■^ 


jthing  of  an  improvement  on  Pigs.  1  and  2 ; 
but  either  of  tJieee  plans  are  about  at  T^J^ 
arrangement  as  could  be  used  on  a  flask.  W 
pins  are  in  such  a  porition  ander  the  edge  ol  tht 
cope  the  moulder  wnnot  see  to  enter  them  in  tlu 
plate  ;  consequently  ia  compelled  to  call  an  extra 
man  to  guide  the  puia. 
For  deep  lifting  or  to  guide  "  cheeks," 


iron  flasks.    In  tL„  wro  ™,.  „^  . „ 

cored  out  for  the  collar  D  to  fit  into,  snd  the  cut  a 
is  screwed  down  on  lop  of  the  lug.  Somehmo 
there  is  a  slot  F  in  the  pins,  to  driTe  a  key  into  sto 
the  flask  is  closed  together.  This  plan  has  be^ 
used  on  ordinary  size  caat-iron  flasks  witb  wmugs^ 
pins,  for  the  convenience  of  fastening  theoi  >a' 
gether,  but  it  would  take  a  powerful  microseol*  "' 
find  one  of  the  keys  after  they  have  been  in  o«' 

Pig.  8  is  a  wrought  pin  without  the  collar,  sad 
tapered  at  O.  The  holes  in  the  lugs  on  ths  "y; 
•ByBosMT  E.  UAtT[a%  In  the  «n-i/ichTr.' ri««<' 
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an  reamed  tufor  to  suit  theae.  and  tLe  nuU  ■crewed 
down  make  »erj-  secure  and  Srm  guide  pim. 

Pigi.  9,  10,  and  11  are  iiide  plan  and  front  Tiewa 
of  a  caat-iion  guide  pin.  The  dotted  drcle  H, 
Fig.  10.  ■howi  the  ponCiou  o(  the  pin.  The  plate 
to  match  thia  ha<  a  bole  at  H  initaad  of  the  pin  ; 
othenriae  they  are  identica).  Theie  plates  are 
b»lU>d  (not  Krewed)  faat  lo  the  aidea  or  end  of  the 
Saik  through  holea  1 1,  and  the;  give  a  ateody  guide 
to  cIdh  br. 

Pigs.  12  and  13  are  mde  and  front  elevations  of  a 
piu  that  givea  aatiafsution  wherever  it  has  been 
"^      diamond  ihape    pin  J  is  made  heavy 


prevent  the 
ito  the  hole 
L  L,  Figs. 
I  of  the  Bask 


eoowh  to  (taod  handling  when  in 
Aands  oat  clear  Hiore  is  no  obotacle 
moulder  from  aeeing  how  to  guide  i 
K,  shown  in  the  plui  of  plate  Fig.  1 
\t  and  14,  are  let  in  flush  with  the  eage  oi 
sod  tcrewed  fast ;  the  front  plate,  MM,  s 
diitted  linea,  Fig.  14,  fiU  against  the  side  of  the 
tlaik,  and  are  secured  with  bolta  or  screws.  llieBe 
pins  arc  not  easQj  loosened,  and  prevent  shifting 
of  the  flaak.  Figi.  15  and  16  Bt  into  and  work  on 
!.  17  and  IS.  showing  the  front  and  aide  views 


.■Si 


^-e  used  on _.     

a  lighter  hinge  is  used,  having  one  rib  at  N,  witli  a 
i«»H  above  the  groove  to  let  it  roll  back  on  O. 

At  Fi^.  19  are  side,  front,  and  cnw-section  views 
of  cast-utm  guide  strip,  to  work  into  the  J^te 
riMtwn  in  elevaJion  and  end,  views^  Fig.  20.  They 
can  be  used  in  place  of  wooden  guide  strips.  Figs,  o 
ami  b.  Ab  th^  is  nu  danger  of  their  burning  or 
bting  bnjksD  vary  easily ;  they  do  not  have  to  be 
t»pUced  every  heit  or  two,  as  ia  the  case  with 
•ronden  strips,  and  they  can  be  bolted  on  iron,  as 
veil  «a  woodte  flasks  for  deep  lifting. 

Fi|;.  '>!  is  a  plan  or  ton  view  of  a  snap  floak  (the 
IMJLiand  hsndii^  omitted),  showing  a  sot  of  slrajia 


and  hingea  of  braaa  or  wioDght  iron.  Fig.  32  ia  a 
section  of  Fig.  21,  on  a  line  through  from  PP. 
Theae  drawings  represent  either  the  cope  or  the 
drag.  The  flaak  opens  at  B,  and  the  straps  are  in 
^ -.._  B^jji^jy  fromR  to  8.    The^ 

fladc,  a 


are  about  (in.  thick,  and  are  put  on  the  top  an3 
bottom  of  each  half  of  the  flaak,  and  they  bmd  it 


firmly  together. 

An  angle  at  T  in  one  of  the  straps  Eivea  a  unooth 
Up,  BO  they  can  be  riveted  together  at  V  T,  to  form 
the  hinge,  and  have  both  halvea  of  the  flask  flt  close 
together.  As  the  wooden  sides  of  the  flask  meet  at 
the  arrow-point,  the  hinge  end  of  the  straps  aitend 
beyond  the  wood,  consequently  all  loose  sand  falls 
free,  and  does  not  pack  in  the  hinge  Joint,  aa  ia 
usually  the  case.  The  flask  does  not  twiat  or  spring 
out  of  shape.  Tlie  sbnpa  protect  the  edges  from 
being  worn  or  broken  tip,  and  enable  the  moulder  to 
strika  the  mould  off  level,  so  that  the  Bnap-flask 
we^t  will  bear  evenly  on  top  ol  the  mould, 
WW  are  aeetiona  of  the  dove-tailed  ends  of  the 
wooden  aides  X,  fitting  into  and  at  right  anglea  with 


ON  AN  EFFECT  OF  LIGHT  tTPOH 
KAOHETISU*. 

By  Shkltobs  Bidvell,  U.A.,  F.R.S. 

SEVERAL  experimenters  in  the  earl^  part  of  the 
present  century  tried  to  magnetise  iron  and 
steel  by  the  action  of  light,t  but  I  do  not  know  of 
soy  recent  attempts  in  this  direction,  and  of  late 
years  the  thing  has  been  generally  regarded  as  im- 


Christie,  Rim,  and  Uoai 


-Morichini,  tin.  SomcT' 


poaaible.  Under  ordinary  circumstances  there  can 
be  little  donbl  that  this  ia  the  caaa  ;  but,  it  a  certain 
condition  ia  fulfilled,  we  might,  I  think,  expect  to 
a-j — ;j _.  .i.|  action  of  radiation  upon 

i  susceptibility  of  the  bar 

shall  be  greater  (or  leaa) 

direction  A  B  than  for  an 

direction  B  A.    This  ^per  contains 


A  B  to  be  operated 


a  short  preliminary  a 

ments  which  have  been  unaenaicen  wiin  iron  nara 
having  this  property.  Much  yet  remains  to  be  done, 
which  will  require  a  considerable  amount  of  time, 
and  for  which  special  apparatus  must  be  eon- 
obtained  appear  to  poasosa  auflident  intereat  to 
justify  their  publication. 

The  method  of  preparing  the  ban  is  as  fallows : — 
A  piece  of  soft  iron  rod.  wl '  ' 
10  or  12  0 


raised  to  a  bright  yellow  heat  and  slowly  cooled. 
When  cold,  it  ia  placed  inside  a  solenoid,  through 
which  ia  passed  a  battery  current  of  sufficient 
strength  to  produce  a  field  of  about  360  or  iOO  CO  .S. 
units.  The  iron  when  removed  from  the  oofl 
ii  found  to  be  permaneatly  magnetiaed,  and 
ita  north  jiole  is  marked  for  the  sake  of  dia- 
tinction  with  red  aeoling-wai  varnish.  The  bar 
ia  then  supported  horizontally  and  in  an  eaat 
and  west  direction  behind  a  sznall  refiecting  mag- 
netometer, and  over  it  is  ahpped  a  coil,  which  ts 
shunted  with  a  rheoatat,  the  reaiatauoe  of  which  can 
be  gradually  increased  from  0  to  26  ohms.  Tlie 
coil  can  be  connected  by  a  key  with  a  single  battery 
cell,  which  is  so  arranged  as  to  produce  a  demag- 
netising force  inside  the  coil.  The  reeiatance  of  tte 
rheoatat  ia  slowly  raised,  so  that  more  and  more 
it  passes  tuuugh  the  coil,  the  battery  key 
BlternatBly  lifted  and  depreaseil  until  the 
idicates  that  the  iron  bar  as  a  whole 
is  perfectly  demognetiBOd.  The  strength  of  the  de- 
magnetising force  required  varies  according  to  dr- 

one-twenty-fifth  of  the  onginj 
After  this  treatment  the  iron  rod  does  not  difl'er. 


.. ordinary  testa  will  show,  from 

has  never  been  submitted  ' *-"- 

Nevertheli 


which 

ia  well  known,  it  posseasea  certain 
properties  which  distinguish  it  from  a  piece  of 
really  virgin  iron.  In  thefiratpUce,  the  mogneliaa- 
tion  induced  by  a  force  acting  in  such  a  direction 
as  to  moke  the  marked  end  a  north  ^le,  ia  greater 
than  that  caused  by  an  equal  force  m  an  opposite 
direction.  Again,  if  such  a  bar  be  held  hori- 
aontallj  eaat  and  west  (to  avoid  terrestrial  in- 
fluences), and  tapped  with  a  mallet,  the  marked  end 
at  ODCC  beoomes  a  north  pole.  A  simitar  effect 
(ollowB  if  the  rod  be  warmed  in  the  flame  of  a  spirit- 
Ump.  Lastly,  if  it  be  placed  inside  a  coQ  and  aub- 
jected  lo  the  action  of  a  aeiiea  of  rather  feeble 
lOognelic  forcea,  of  equal  strength  bnt  alternating 
in  directian.  the  marked  end  will  generally  become 
a  north  pole,  aveii  though  the  last  of  the  alternate 
forces  may   have   tenikd  to  induce  the  opposite 

A  rod  treated  as  above  described  appears  to  be 
remarkably  sensitive  to  the  action  of  light.  Whan 
auch  a  rod  is  placed  behind  the  magnetometer,  and 
illuminated  by  an  oxyhydnwen  lunp  about  TOon- 
diatanl,  there  occurs  on  immediate  deflection  of  from 
'0  to  200  scale  diviaiona.*  the  magnituda  of  the 
iffect  varying  in  different  specimens  of  iron.  As 
ho  action  of  the  hght  is  continued,  the  deflection 
slowly  iocreaaes.  When  the  light  is  shut  off,  the 
magnetometer  instantly  goes  back  over  a  range 
eqiul  to  that  of  the  firat  sudden  deflection,  then 
continuee  t*  move  alowly  in  the  backward  direction 

The  flrst  quick  movement*!  believe  may  be  due  lo 

the  direct  action  of  radiation,  and  the   subarqueat 

"     "      '  '  Lg  temperature 

I.  in  diameter) 

the  alow  movement  ia  barely  perceptible,  extending 

only  one  or  two  ecale  divisions  in  the  course  of 

nute,  the  apot  of  light  becomingalmost  Btation- 

._,  ifter  the  first  audden  jump.     With  a  thin  rod 

the  sudden  eSect  is  gtnenlly  smaller,  while  the 

slaw  after-effect  ia  greiter  and  may  continue  until 

t  of  light  passes  ofl!  the  sods. 

general  rule  the  magnetic  effect  is  such  as  to 

render  the  marked  end  of  the  rod  a  north  pole : 

occasionally,  however,  it  becomes  a  south  pole,  but 

'-~\  audi  cases  I  have  always  found  that  the  polarity 

comparatively  feeble,     Itmayeven  ha^penf  that 

Le  marked  end  becomea  north  when  certain  portions 

!  the  rod  are  illuminated,  and  south  when  the  light 

■in  upon  other  portions.    This  is  pro  iiitily  due  to 

regular  annealing  and  a  consequent  1  ic;kl  reversal 

;  the  direction  of  maiimum  suacaptibility  ;  it  indi- 

..ites  that  the  light  effect  is  local,  and  is  confined  to 

the  illuminatdi  surface.     In  one  remarkab'c  apeci- 

en,  which  happens  not  t^  have  been  annealed  at 

I,  the  audden  eSect  and  the  slow  eflect  are  in 

isite  direction.     Wlien  the  light  is  turned  upou 

rod,   there  is  at  first  a  audden  defiectiou  of 
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twenty  magnetomoter-acale-divisioxis  to  the  loft, 
the  spot  afterwardfl  moving  slowly^  and  ateadily 
towards  the  right.  When  the  light  u  shut  off  there 
occurs  at  once  a  jump  of  twenty  divisions  further 
towards  the  right  before  the  spot  begins  to  move 
back  in  the  zero  direction 

Some  attempts  have  been  made  to  repeat  the 
experiments  with  li^ht  polarised  by  means  of  a 
Nicol's  prism ;  but,  either  because  the  largest  prism 
at  my  disposal  was  too  small  (its  aperture  being 
barely  2cm.),  or  because  too  much  of  the  radiant 
energy  was  absorbed  by  the  snar,  I  failed  to  get  any 
magnetic  effects  whatever  with  the  prism  in  either 
position. 

[Prof.  Silvanus  Thompson  has  quite  recently 
been  kind  enough  to  lend  me  a  very  l^ge  and  excel- 
lent Nicol*s  prism.  From  a  few  experiments  already 
made  with  this  instrument  it  appears  that  the  action 
of  the  lijght  is  quite  indepenaent  of  the  plane  of 
polarisation. — ^March  16.] 

There  can  be  no  doubt  whatever  of  the  reality 
of  the  effects  here  described :  they  are  perfectlv 
distinct,  and  are  at  any  time  reproducible  witn 
certainty.  The  onlv  question  is  how  much  of  them 
is  primarily  caused  bv  the  action  of  light,  and  how 
much  bj  mere  incidental  change  of  temperature. 
But  takmg  ^1  the  circumstances  into  consideration, 
I  think  the  evidence  is  in  favour  of  the  conclusion 
that  the  imtantaneoui  magnetic  change,  wliich 
occurs  when  a  prepared  iron  bar  is  illuminated,  is 
purely  and  directly  an  effect  of  radiation. 
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USEFUL  AJTD  SCIENTIFIC  NOTES. 


Japanese  Teaat.  —  In  one  of  the  recent 
American  Consular  Reports  the  preparation  of 
Japanese  koji  (^'east)  is  aescribed  by  Prof.  Greorge- 
son,  of  the  Imperial  A^cultural  College  at  Tokio. 
Koji  is  made  not  only  in  special  factories,  but  also 
in  sake  (rice-beer]|  breweries.  The  materials  used 
iU'e  waAeTf  rice  of  tiie  common  starchy  land  only, 
and  tane  (seed  or  leaven),  the  sj^res  of  a  fungus 
{Eurotium  oryzece,  Ahlb.)  It  is  this  latter  substance 
which,  when  geminating  on  the  rice,  changes  a 
poition  of  the  starch  into  dextrose  and  dextrin,  and 
produces  the  fermentation.  The  rice  is  carefully 
washed,  and  the  thin  covering  of  the  seed  is  always 
removed.  It  is  then  allowed  to  remain  for  some 
hours  in  water,  and  having  been  steamed,  it  is 
spread  on  mats  to  cool,  and  when  the  temperature 
has  fallen  to  about  100'  Fahr.,  the  tarn  is  scattered 
uniformly  on  the  mass,  and  then  thoroughly  mixed 
with  it.  The  whole  is  then  allowed  to  remain  for 
18  or  20  hours,  covered  with  mats,  after  which  the 
rice  is  spread  in  a  thin  layer  in  a  number  of  shallow, 
wooden  trays,  which  are  taken  to  the  warmest  room 
in  the  factorv,  and  there  left  standing  for  4  or  5 
hours,  when  ihe  contents  are  stirred  by  the  hand, 
and  a^in  after  nn  interval  of  four  hours  the  opera- 
tion IS  repeated.  On  the  third  day.  the  fungus 
grows  very  rapidly,  and  gi*eat  heat  is  generated. 
Care,  however,  is  taken  that  the  heat  does  not  be- 
come too  great.  This  is  the  usual  mode,  but  there 
are  many  other  methods. 

The  Haniroliow  '^Bore.'* — Capt.  Moore,  of 
H.M.S.  Ratt^let\  has  lately  described — ^in  a  paper 
read  before  the  China  Branch  of  the  Royal  Aisiatic 
Society — the  appearance  and  effects  of  the  remark- 
able *'  bore  "  which  often  occurs  in  Hangchow  Bay. 
This  dangerous  visitor  is  the  result  of  tiie  struggle 
Detween  the  advancing  tide  in  the  ^"eat  estuary 
and  the  current  of  the  river.  Capt.  Moore  and  his 
officers  on  several  occasions  observed  the  progress 
of  the  wave,  and  their  investigations  may  oe  sum- 
marised as  follows: — ^The  rate  at  which  the  bore 
travels  varies  from  ten  to  about  thirteen  miles  per 
houA  The  height  of  thi9  bore  rarely  exceeds  12  or 
14ft..  and  broken  water,  in  which  no  small  boat 
ooula  Uve.  follows  it  for  some  distance.  With  the 
passLog  of  the  <wave  the  tide  rises  manv  feet  in  a 
few  seconds ;  in  one  instance,  observed  by  Capt. 
Moore,  it  rose  from  9ft.  4in.  below  to  4ft.  7u.  above 
mean  level.  The  rush  of  the  bore  wae  so  strong 
that  the  force  of  the  waves  breaking  against  the 
broadside  of  the  Mambler  sent  the  water  into  the 
mizzffli  chains  and  the  spray  on  to  the  poop.  The 
junks  in  that  region  are  protected  by  platforms, 
with  narrow  steps  cut  in  the  sides.  To  the  north  of 
the  estuary  is  a  great  sea-wall,  built  to  protect  the 
surrounding  country  from  being  flooded  by  these 
^reja.t  tidal-waves.  It  is  fhirty-five  miles  long,  and 
it  is  strengthened,  where  the  bore  strikes  most 
strongly,  by  an  eUiptioal  stone  buttress,  2d3ft.  long 
by  6^ift.  wide.  Behind  this  the  juj^  are  drawn  up 
for  shelter. 

M.  Unqe&eb  believes  that  flowers  and  the  per- 
fumes (UstUled  from  them  have  a  salutary  influence 
on  the  constitution,  and,  indeed,  may  be  regarded 
as  a  therapeutic  iigency  of  high  valu^.  He  says 
that  residence  in  a  perfumed  atmosphere  forms  a 
protection  from  pulmonary  affections  and  arrests 
the  development  of  phthisis.  He  adds  that  in  the 
towd  of  La  Graase,  where  the  making  of  perfumes 
is  largely  carried  on,  phthisis  is  rare,  thanks  to  the 
odorous  vapours  exhaled  from  the  numerous  dis- 
t  lleries. 


R07AL  METEOROLOGICAL  SOCIETT. 

TPTR  usual  monthly  meeting  of  this  societjr  was 
held  on  Wednesday  evening,  the  20th  inst., 
at  the  Institution  of  Civil  Engineers,  Dr.  W. 
Maroet,  F.R.S.,  President,  in  the  chair. 

Mr.  A.  J.  Hands,  F.S.A.,  Mr.  J.  Jackson,  Mr. 
S.  A.  Jones,  Mr.  3.  E.  Middlehurst,  and  Mr.  L. 
Sutton,  F.R.G.S.,  were  elected  Fellows  of  the 
society. 

Dr.  Marcet  delivered  an  address  on  **  The  Sun  : 
its  Heat  and  Light,'*  in  which  he  said  that  the 
source  or  origin  of  all  meteorological  phenomena  is 
the  sun,  which  sends  or  radiates  its  heat  to  the 
earth  through  the  molecular  vibration  of  the  invisible 
matter  connecting  earth  with  space.    If  there  were 
no  air  and  moisture,  we  should  feel  the  sun's  heat 
to  a  much  greater  extent.    After  the  sun's  rays 
have  reached  the  earth,  a  portion  of  the  heat  they 
bring  with  them  is  absorbed  by  the  earth  and  terres- 
trial objects,  another  is  converted  into  motion,  and 
a  third  is  reflected  into  space.    After  describing  the 
various  actinometers  and  other  instruments  used  for 
determining   the   amount  of  solar  radiation,  Dr. 
Marcet  showed  that  the  temperature  of  the  solar 
rays  falls  rapidlywhen  tested  at  increasing  altitudes 
in  a  balloon.    He  then  gave  an  account  of  some 
observations  made  by  Mr.  Glaiaher  in  the  cele- 
brated balloon  ascent  which  he  and  Mr.  Coxwell 
made  from  Wolverhampton   on   September   5th, 
1862,  when  they  reachea  a  height  of  about  seven 
miles  above  the   earth's   surface.    Regarding  the 
transformation  of  solar  heat  into  motion,  a  very 
interesting  illustration  is  afforded  by  the  radio- 
meter, in  which  the  direct  influence  of  the  sun's 
rays  causes  a  light  vane  to  rotate ;  while  another 
illustration  of  the  mechanical  effects  of  heat  upon 
fluids  is  their  conversion  into  what  is  known  as  the 
spheroidal  condition.    In  connection  with  this,  Dr. 
Marcet  showed  how,  by  wetting  his  hand,  he  could 
pass  it  through  moltenlead  without  injury.  He  also 
related  the  case  of  Henry  Hall,  one  of  me  keepers 
of  the  Eddystone  Lighthouse,  who,  on  the  occasion 
of  the   fire   whicli    destroyed   the   lighthouse  on 
Dec.  4th,  1755,  accidentally  swallowed  some  molten 
lead,  but  did  not  die  till  several  days  afterwards, 
when  a  piece  of  lead  was  taken  out  of  his  stomach. 
Dr.  Marcet  then  briefly  drew  attention  to  the  sun's 
light,  stating  that  the  passage  of  the  sun's  light 
through  our  atmosphere  alters  it  in  kind  to  a  great 
and  remarkable  extent.    Li^t  can  be  decomposed 
into  its  elementary  colours.  In  connection  wim  tiiis 
branch  of  the   subject,  Dr.  Maroet  performed  a 
number  of  experiments,  including,  among  others, 
that  of  passing  a  ray  of  light  through  a  glass  vessel 
freed  from  dust,  when  me  ray  disappears  within 
the  vessel,  but  reappears  on  the  other  side,  showing 
that  the  power  to  form  light  was  there,  though  not 
the  material  for  this  power  to  act  upon.  Dr.  Marcet 
concluded  his  very  interesting  address  by  describing 
the  various  forms  of  sunshine  recorders. 

The  meeting  was  then  adjourned  in  order  to 
afford  the  Fellows  and  their  friends  an  opportunity 
of  inspecting  the  exhibition  of  instruments  opened 
on  the  previous  evening.  The  exhibition  was 
devoted  principally  to  actinometers  and  solar 
radiation  apparatus,  and  also  includes  sunshine 
recorders,  several  new  instruments,  and  a  number 
of  interesting  photographs  of  meteorological  phe- 
nomena. 

Among  the  instruments  shown  for  ascertaining 
the  absolute  heating  effect  of  the  sun's  rays,  were 
Herschel's,  Hodgkinsou's,  and  Stewart's  actino- 
meters, Pouillet's  and  Angstrom's  pyrheliometers, 
and  Secchi's  solar  intensity  apparatus.  There  were 
also  Luvini's  dietherosoopo  for  observing  the 
changes  of  atmospheric  refraction  optically,  Bellani*s 
lucimeter  as  used  in  Italy,  and  Crookes^s  radiometer 
in  which  the  arms  rotete  with  more  or  lees  velocity 
under  the  action  of  radiation. 

All  tiie  various  patterns  of  solar  radiation  thermo- 
meters were  exhioited,  from  the  plain  block  glass 
bulb  imftTriwiinn  to  Hichard's  continuously  recording 
black  bulb  and  white  bulb  thermometers  »m  vacm. 

An  interesting  collection  of  sunshine  recorders 
was  also  exhibited,  among  which  were  the  Camp- 
bell-Stokes and  Whipple-Casella  burning  recorders, 
and  the  Jordan  and  McLeod  photographic  recorders. 

Several  new  barometers,  anemometers,  nepho- 
scopes,  &c.,  were  also  shown,  as  well  as  the 
stephonome,  which  is  used  for  measuring  the 
angular  size  of  halos,  fog-bows,  and  glories  at  the 
Ben  Nevis  Observatory. 

Mr.  Clayden  showed  an  ingenious  working  model 
of  the  Atlantic  ocean,  illustiutiug  the  formation  of 
ocean  currents  in  general,  and  of  the  Gulf  Stream  in 
particular.  Some  models  of  very  large  hailstones. 
Tin.  in  circumference,  which  fell  near  Montereau, 
France,  August  loth  last,  were  also  exhibited. 

The  exhibition  included  a  ven^  interesting  collec- 
tion of  photographs  of  flashes  of  lightning,  and  also 
a  number  of  photograplis  of  clouds  taken  in  various 
parts  of  the  world,  and  views  taken  on  the  summit 
of  Ben  Nevis. 

The  exhibition  remained  open  until  Friday. 
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A  CATALOGUE  of  moon -culminating  stars 
for  1889  has  been  issued  by  the  Bureau  dcs 
Longitudes,  Paris.  It  has  been  prepared  by 
MM.  Loewy,  the  **  vice -dirocteur"  of  the  Pans 
Observatory,  and  ©onteins  over  360  stars  down 
to  the  7th  mag.,  arranged  in  the  order  of  their 
right  ascensions. 

The  Jourtud  of  the  Liverpool  Astronomical 
Society  for  February  contains  an  interesting 
paper  by  Major  E.  E.  Markwick  on  * '  The  OpjBra- 
Glaes  for  Astronomical  Observations,"  especially 
useful  because  it  is  a  paper  '•  by  an  amateur,  for 
amateurs,  and  concerning  amateur  work."  A 
good  deal  of  even  valuable  astronomical  work 
can  bo  done  with  a  good  opera- glass  (that  known 
more  appropriately,  perhunw,  as  a  field-glass  is. 
meant),  as,  to  mention  one  case,  our  readera  will 
remember  has  been  done  by  'Sir,  J.  E.  (jrorc. 
This  number  of  the  Journal  also  contains  the 
Report  of  the  Meteoric  Section,  and  that  of  the 
section  devoted  to  Variable  JStrirs. 

The  death  is  announcsd  from  Utrecht  of 
Emeritus  Prof.  Bonders,  the  famous  Dutch 
physician  and*  ophtlialmologist,  at  the  age 
of  seventy-one.  By  the  law  of  the  univer- 
sities of  Holland,  no  professor  can  retain 
his  chair  after  passing  his  seventieth  year ;  but 
none  of  those  who  were  present  at  the  recent 
"jubilee"  greeting  of  the  distinguished  scientist 
could  have  expected  so  early  a  termination  of  a 
life  which,  judging  by  exteraal  appearances, 
promised  many  years  of  useful  work.  Prof. 
Bonders  was,  however,  struck  down  a  few  week  ft 
ago  by  apoplexy,  and  the  seizures  becoming  of 
increasing  graWty  left  no  hox>e. 

The  death  is  also  announced  of  Mr.  Joseph 
WooUev,  M.A.,  LL.B.,  F.R.A.S.,  formerly 
principal  of  the  School  of  Mathematics  and 
Naval  Construction  at  Portsmouth,  and  sub- 
sequently, and  for  many  years,  the  Admiralty 
Bii'ector  of  Education,  who  died  at  Seveuoaks  on 
Sunday,  after  a  few  days'  ilbiess.  Trained  at 
Cambridge,  whore  ho  was  a  Fellow  of  St.  John's 
College,  he  was  selected  in  1848  as  the  head  of 
the  Technical  School  founded  in  that  year  by  the 
Admiralty.  When  a  School  of  Naval  Archi- 
tecture was  again  founded,  on  other  lines,  at 
South  Kensington  in  1864,  Br.  WooUey  was 
appointed  Inspector- General  by  the  Committee 
of  Council  on  Education,  and  he  continued  to 
superintend  the  school  until  his  retirement  from 
active  life.  In  1850  he  jmblishcd  a  "Treatise 
on  Bescriptive  Geometry,"  wliich  is  widely 
known  as  a  textbook.  In  1860,  when  the 
Institution  of  Naval  Ai-chitects  was  founded 
(very  largely  by  his  own  personal  influence), 
Br.  WooUoy  opened  its  proceedings  by  an  address 
on  "The  Present  State  of  the  Mathematical 
Theor>'  of  Naval  Architecture."  He  enriched 
the  Transactions  of  the  Institution  with  frequent 
contributions  on  sUl  current  questions  presenting- 
any  peculiar  diJEficulty.  He  was  a  member  of  the 
Committee  on  Besigns  in  1871,  and  of  other 
important  Naval  Committees. 

A  promising  student  of  botany,  ^Ir.  J.  RejTiolds 
Vaixey,  of  Camlnidge,  has  been  cut  off  at  a  very 
early  ago.  He  had  made  many  contributions  to 
botanical  science,  the  Lest  known  of  which  are 
"The  Transpiration  of  the  Sporophoro  of  the 
Masci,"  and  "  The  Ab-soi-ption  of  Water,  and  its 
Rektion  to  the  Constitution  of  the  Cell -wall  in 
Mosses." 

The  number  of  candidates  for  the  Fellowship 
of  the  Royal  Society  is  increasing  annually ;  this 
year  there  are  seventy -one,  a  number  consider- 
ably above  the  average.  As  only  fifteen  aro 
elected,  it  might  be  as  well  to  have  a  preliminary 
I  selection  before  the  list  is  suspended  in  the  com- 
mittee-room. 

The  list  of  officials  for  the  coming  meeting  of 
tlio  Britidi  Association  at  Newcastle-on-Tync 
has  just  been  arranged.  The  president  will  be 
Prof.  W.  H.  Flower,  F.R.S.  The  presidents  of 
the  various  sections  are  as  follows : — A. — Mathe- 
matical and  Physical  Science,  Captain  W.  de  W. 
Abnov,  F.R.S.  B. — Chemical  Science,  Sir  I. 
Lo^^lkian  BeU,  F.R.S.  C— Gcolog>-,  Prof.  J, 
Goik-ie,  F.R.S.  B.—Biology,  Prof.  J.  8.  Bur- 
don  Sanderson,  F.R.S.  E.  — Geogniphy,  Colonel 
Sir  Francis  de  Winton,  F.— Economic  Science 
and  Statistics,  Prof.  F.  Y.  Edgeworth.  G.— 
Mechanical  Science,  W.  Anderson,  M.Inst.C.E. 
H.-— Anthropology,  Prof.  Sir  W.  Turner.  F.R.S. 
The  first  general  meeting  wiU  be  held  on  Wod- 
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nosday,  Sept.  11.  at  8  p.m.  On  Thursday  even- 
ing^, kSept.  12,  there  will  be  a  soiree;  on' Friday 
evening,  Sept.  13,  a  discourae  on  "The  Harden- 
ing and  Temporing  of  Steel,"  by  Prof .  W.  0. 
Koborts- Austen,  F.R.S. :  on  Monday  evening, 
»Sopt.  16,  a  discourse  by  Mr.  W.  Gardiner, 
M.A. ;  and  on  Tucsdjiy  evening,  Sept.  17,  a 
ftoiref.  The  Saturday  evening  popular  lecturos 
will  bo  delivered  by  'Mr.  B.  Baker.  Excursions 
to  pLtcea  of  interest  in  the  neighbourhood  of 
Nowcastle-on-Tyno,  including,  of  course,  the 
Roman  Wall,  are  being  arranged  for  Saturday, 
Sept.  14,  and  Thursday,  Sept.  19. 

Invitations  are  now  being  issued  by  the  French 
Ministrj*  of  Commerce  and  Industry  to  assist 
at  the  secon<l  session  of  the  Hydrological  and 
C'limitological  Intemution;il  Congress,  which 
will  bo  held  at  the  Paris  Universal  Exhibition 
under  Government  patronage,  from  the  3rd  to 
the  10th  of  October  next.  M.  E.  Renou  wiU  be 
president,  and  the  secretary -general  is  Dr.  F.  do 
Jlaucc,  53,  Avenue  Montaigne,  Paiis.   . 

A  bibliography  of  Indian  geology — a  list  of 
liooks  and  papers  relating  to  the  geology  of 
British  Indian"  and  adjoining  countries  up  to 
the  end  of  1887— has  been  issued  by  Mr.  R.  D. 
<  )ldhnm,  deputy-superintendent  of  the  Geological 
Survey  of  ln«im. 

Signor  Borelli  publishes  through  the  Italian 
<Tt^ographical  Society  a  rough  sketch-map  of  the 
countries  to  the  soutSi  of  Abyssinia,  which,  if  it 
should  prove  trustworthy,  will  nectssitate  a 
th'iuge  in  the  accepted  ideas  as  to  the  geography 
ot  that  part  of  Africa. 

Dr.  B.  W.  Richardson,  F.R.S.,  has  been  ex- 
Ijerimenting  with  the  graphophone  in  order  to 
roj'ord  sounds,  and  is  so  satisned  that  in  a  pajKir 
contributed  to  the  Lancet  he  writes;  "Out  of  a 
roU  of  paper,  accidentally  used  by  Laennoc,  the 
stethoscope  was  elaborated,  and  a  new  mode  of 
diii^osis,  widest  perhaps  of  any,  was  brought 
into  exist  enc«.  *  *  Dr,  Richardson  concludes  from 
hia  investigations  that  the  different  Idnds.  of  cries 
indicative  of  different  sensibilities  to  pain  can  be 
rendered  diagnostically,  and  that  any  sound 
whatever,  indicative  of  health  or  disease,' and  any 
animal  motion  thiit  admits  of  being  translated 
into  sound,  can  now  be  recorded,  made  pevma- 
neut,  and  reproduced  any  number  of  times,  for 
comparison,  demonstration,  or  observation. 

Mr.  Langdon-Davies*s  phonoporo  has,  it  is 
stated,  been  tried  practically  on  the  lino  wire 
l>etween  St.  Pancms  and  Derby,  and  the  phono- 
poric  messages  were  received  and  sent  without 
difheulty  whilst  the  line  vcn^  in  use  for  the  ordi- 
niry  signals  transmitted  by  the  telegraph  instru- 
ments of  the  railway.  The  phonoixjre,  it  wUl  be 
rdmembereu,  consists  of  a  couple  of  coils  of  insu- 
lated copper  wire,  and  the  number  of  pulsations 
is  regulated  by  a  vibratory  reed. 

An  electric  "  lead,"  or  shallow- water  indicator, 
hais  been  devised  by  two  Mexican  inventors,  and 
should  be  found  useful  by  navigators.  It  is  a 
strong  c}'lindrical  vessel,  weighted  so  as  to  remain 
upright  m  the  water  while  hiinging  freely  on  tJie 
lino  from  the  ship.  In  its  centre  is  a  glass  or 
vulcanite  tube  half-full  of  mercury,  the  ends 
being  closed  by  metallic  plates  connected  to  wires 
which  are  in  the  circuit  of  a  battery  and  bell. 
When  the  indicator  touches  the  ground  it 
begins  to  drag  on  it,  and  being  thus  tilted  on 
it-^  side  the  mercury  completes  the  circuit,  and 
the  bell  on  deck  or  m  the  wiptain's  cabin  instently 
rings. 

The  Bell  Telephone  Co.,  at  BufEallo,  K.Y., 
arc  putting  their  lines  underground  as  fast  as 
possible ;  so  evidently  they  do  not  think  there  is 
any  difficulty  about  the  matter. 

The  Munidpality  of  Paris  has  offered  a  prize 
of  10,000  francs  for  the  best  meter  for  measuring 
the  current  supplied  in  electric  light  installations, 
onl  2,000  francs  each  to  the  five  next  best 
meters.  The  jury  consists  of  MM.  ^lascart, 
HoHpitaHer,  Potier,  VailJant,  and  Lyon-AUe- 
mand.  The  municipality  reserves  the  right  to 
mann&Lcture  and  use,  free  of  royalty,  any  meter 
for  which  a  prize  has  been  awarded,  so  that  it 
will  probably  pay  anyone  who  has  a  really' efR- 
«ent  meter  to  patent  it  and  keep  control  of  it. 
The  following  are  the  conditions  to  be  observed 
by  competitors: — 1.  The  meters  to  be  adapted 
far  continuous,  pulsating,  or  alternating  currents. 
2.  They  must  bo  capable  of  correctly  indicating 
under  varying  pressure  or  varying  current, 
strength,  or  both,  and  slioiUd  serve  as  coulomb, 
volt -hour,  or  watt-hour  meters.     3.  They  should  , 


be  applicable  to  very  small  installations,  and  cor- 
rectly indicate  down  to  one  10c.  p.  lamp.  4. 
Alternate  current  meters  must  indicate  watt- 
hours.  5.  The  competitive  experiments  will  be 
made  ivith  a  view  to  more  specially  ascertain : 
(a)  correctness  of  indication  throughout  the 
whole  range  of  the  meter ;  (J)  minimum  amount 
of  energy  consumed  in  the  meter ;  {c)  minimiun 
of  complication  introduced  by  the  use  of  the 
meter ;  {d)  practical  value  of  the  meter  as  affected 
by  its  simplicity,  facility  for  re-calibration,  and 
low  cost. 

Such  exploits  as  hitching  on  a  wire  to  current 
leads  and  ** tapping"  telegraph  and  telephone 
wii*es  are  not  unknown  even  in  this  country ; 
but  the  Senate  of  Connecticut  has  found  it 
advisable  to  pass  an  Act  imposing  a  fine  not  to 
exceed  500dols.  on  any  person  who  shall  make  a 
connection,  by  wire  or  otherwise,  with  any  tele- 
graph or  telephone  wire,  not  owned  or  leased  by 
such  person,  for  the  purpose  of  obtaining  informa- 
tion or  listening  to  the  transmission  of  messages. 

At  a  meeting  of  the  Medico -Psychological 
Association  held  at  York  recently.  Dr.  Baker,  of 
the  Retreat,  road  a  paper  on  **TenY<«ir8*  Ex- 
perience of  the  Turlnsh  Bath  in  the  Treatment  of 
Slontal  Disorders,"  in  which  ho  states  that  he 
hiid  found  it  useful  in  cases  of  blood  pollution, 
such  as  alcoholism  and  the  chloral  and  morphia 
habit,  as  well  as  in  cases  of  mental  weakness  due 
to  gout  or  similar  causes.  In  defective  excretion, 
in  hepatic  congestion,  and  the  like,  the  bath  is 
invaluable;  it  assists  convalescence,  as  after 
puerperal  insanity,  and  quiets  and  relieves  even 
in  epilepsy  and  chronic  insanity. 


LETTERS  TO  THE  EDITOR. 

tH*^ 


[  We  do  not  hold  ouraelveji  responsible  fnr  the  opinions  of 
our  correspondents.  The  Editor  rtspeet/uU tf  re^vwMs  thmt  aJl 
communications  should  be  drawn  up  as  briery  a«  possible.] 

All  communications  should  be  addressed  to  the  Editob  0/ 
IA«£n'oush  Mechanic,  332,  Strand^  W.C. 

All  Cheques  and  Po.it-offies  Orders  to  be  made  payable  to 
J.  pAsaMouB  Edwards. 


•  • 


In  order  to  facilitate  rs/ereJice,  Correspondents,  tshen 
speaking  of  any  letter  previowtly  inserted^  will  oblige  by 
Mentioning  the  numbor  of  the  J^Uer^  ets  vseU  «•  A«  ff*  •i 
which  it  appears. 

"  I  would  have  evezyone  write  what  he  knows,  and  as 
much  as  he  knovra,  but  no  more ;  and  that  not  in  this 
onlf,  but  in-  all  other  eubjedw :  for  mach  a  person  may 
have  Home  particular  knowledge  and  expenenoe  of  the 
ntiture  of  such  a  person  or  such  a  foimtain,  that  as  to 
other  things,  knows  no  more  than  what  everybody  does, 
and  yet.  to  keey  a  clutter  with  this  little  pittance  of  his, 
will  imaertake  to  write  the  whole  body  of  physidcii,  a  vice 
from  whenoe  great  inconTenienoes  derire  their  original.*' 
— Jiomtaigiu^s  Essays, 

•-•-• 

VBKUa 

[29761.]— Monsieur  Edwin  Houras  declare 
dans  Icttre  29740  dans  L'Enqush  Mechanic 
d*aujoard'hu{,  que  les  Idues  que  j'ai  emises  dans 
PAsfronom  ie  du  I""  Mars  relativement  aux  conditions 
d'habitabilite  de  Venus  et  Mars  ne  sent  pas  d*acoord 
avec  I'etat  actuel  do  mes  connaissancca  sur  ces 
plan^tes.  Je  viens  vous  prior  dc  vouloir  bien  me 
dire  en  quoi  elles  vous  paraiment  en  contradiction 
avec  les  observations.  Je  ne  cherche  rien  aub« 
chose  que  la  verity,  et  si  je  me  trompe  mon  plus 
grand  bonheur  sera  de  progresser. 

Flammarion. 

Paris,  Avenue  de  TObservatoire  40,  Mars  22. 

BLTJNTNESS   OP  SOTJTHEBN  OtTSP   OF 

VENUS. 

[29762.1— Repebbino  to  my  letter  of  the  5th 
inst.,  published  in  your  edition  of  the  15th,  I  have 
been  utterly  unable  to  detect  the  blunt  appearance 


/iar  J, 


Pfun  ^. 


/far.  VS. 


smoe,  though  I  looked  under  very  favourable 
auspices  on  the  9th  and  loth.  I  write  this  lest  any 
readers  of  your  edition  of  the  15th  Should  have 
failed  to  observe  it,  and  conclude  I  was  mistaken  on 
the  oth. 
My  observations  tend  to  show  that  the  aspect  of 


Venus  varies  from  day  to  day.  That  on  the  5th  I 
have  already  referred  to ;  on  the  9  th  the  blunt 
appearance  was  not  discernible ;  but  a  perceptible 
promontory  on  the  terminator  was  visible — coupled 
with  a  distinot  darkness  of  the  equatorial  position 
of  the  planet  abutting  on  the  terminator ;  while  on 
the  Idth  a  new  pha^  presented  itself,  suggestive  of 
the  ''square-shouldered"  appearance  sometimes 
notioeable  ia  Saturn.  The  instrument  used  was  a 
6in.  Calver  reflector  of  very  dear  definition. 

The  accompanying  rough  sketches  may  illustrate 
the  appearance  above  noted  more  dearly  than  words 
can.  It  should  be  borne  in  mind  that  I  have 
exaggerated  the  point  noticed  in  order  to  make  my 
meaning  more  apparent. 

Al  Pard. 


PliAKETABir  AND  STAB  MATTEBS. 

[29763.]— What  Mr.  Edwin  Holmes  says  (letter 
29<40,  p.  70)  as  to  the  tapering  cusps  of  Venus 
certainly  agrees  with  what  was  noticed  here  on  the 
evening  of  the  11th,  and  the  afternoons  of  the  9th 
and  22nd,  using  powers  from  163  to  412. 

1  was  pleased  that  with  the  beginning  of  the  new 
year  Mr.  Arthur  Mee  called  attention  to  the  falling 
off  of  astronomicjd  oontributions  to  the  "E.M." 
Besides  IJie  instructive  communications,  valuable 
drawings,  &c.,  from  so  many  able  observers,  the 
notes  of  younger  observers  are  always,  to  me  at 
least,  interesting ;  and  I  should  say  the  occasional 
comparing  of  notes  of  interest  to  those  engaged,  as 
far  as  their  opportunities  allow,  in  the  same  pursuit. 
£xi>eriences  are  given,  I  take  it,  for  what  they  are 
worth,  and  for  readers  to  draw  their  own  conclu- 
sions, or,  if  they  choose,  to  respond  and  criticise. 
Mistakes  may  be  made,  but  while  there  would  be 
no  honesty  m  describing  imaginary  observations, 
there  would  be  no  warrant  in  questioning  the  good 
faith  of  those  who  record  to  the  best  of  their  abdxty 
what  they  suppose  they  have  seen. 

If  I  return  to  the  subjects  of  my  letter  (29637, 
p.  498),  it  is  mainly  for  the  purpose  of  thanking 
the  several  writers  ior  their  interesting  letters,  and 
to  say  that  in  trying  to  fulfil  my  offer  to  endeavour 
to  secure  judicial  evidence,  positive  or  negative,  as 
to  the  visibility  of  Enoeladus  in  the  3|ul.,  X  had  the 
pleasure  of  receiving  a  friend  here  one  evening, 
when  there  was  every  promise  of  a  fine  night.  The 
sky,  however,  became  hopdessly  doudea,  and  the 
chance  was  lost. 

I  see  no  foundation  for  Mr.  Sadler's  remark 
(letter  29738,  p.  70)  that  I  seemed  to  have  thought 
at  first  that  the  object  seen  on  the  two  nights  was 
**  one  and  the  sam€i  star."  The  object  was  supposed 
to  be  either  the  same  object,  and  if  the  same,  then 
probably  a  satellite,  or,  if  not  the  same,  then  a  star, 
but  not  the  star.  I  left  the  telescope  to  trace 
Saturn's  path  on  Dion's  Atlas  Cdeste  (8th  edition)  ; 
biit  could  find  no  stars  charted  within  a  distance 
that  would  serve.  The  best  powers  for  seeing  the 
satellites  on  the  3}  are,  according  to  circum- 
stances, from  100  to  170,  but  a  power  of  55  is 
wonderfully  good,  though  possibly  the  light  of  the 
planet  might  be  a  hindrance  to  some  persons.  The 
seeing  of  the  Debilissima  by  daylight,  and  not  by 
dark,  has  also  puzzled  me,  and  though  I  have  my 
own  ideas,  it  would  take  too  much  space  to  enter 
into  the  subject,  and  for  more  data  than  I  have  yet 
got. 

In  faking  my  leave  of  this  subject,  for  the  pre- 
sent, at  any  rate,  I  trust  I  shall  not  be  supposed  to 
be  saying  I  am  right,  and  others  are  wrong.  It  is 
possible  that  some  owners  of  small  telescopes  may 
have  unpublished  observations  tending  to  corro- 
borate mine  or  some  of  them,  or  may  have  later.  I 
certainly  agree  that  persons  should  not  waste  time 
in  trying  to  see  objects.  Conditions  are  better  at 
one  time  tiian  another,  but  observers  will  not  see  at 
the  time  more  than  their  instrument  will  show  them, 
though  it  will  show  Uiem  more  at  one  time  than  at 
another,  and  more  under  certain  conditions  than 
under  other  conditions. 

Hendon,  March  25.  P.  P.  Duke. 


(( 


ENGLISH 


ASTBONOKY     AND     THE 

ICECHANIC." 

[29764.]— It  will  not  be  unwelcome  to  many  of 
your  readers  to  see  the  correspondence  column  of 
the  '*E.  M.'*  more  diversified  with  astronomical 
communications.  I  could  match  the  story  of  Jesse 
S.  Nimkey  (29742)  with  another  of  similar  experi- 
ence, and  I  believe  many  others  could  do  the  same ; 
but  we  astronomical  readers  must  remember  that 
there  are  many  others  to  whom  astronomy  \a 
*'  caviare,"  and  we  must  allow  our  divind  sdenoe  to 
teach  us  divine  charity  and  toleration  of  others. 
The  possibility  of  Mr.  Duke  seeing  Enoeladus  with 
3  j  aperture  seems  hardly  to  command  credence  with 
experienced  observers.  Mr.  Sadler's  letter  leaves 
little  room  to  doubt  that  Mr.  Duke  must  have  been 
deceived  by  some  small  star  in  the  neighbourhood. 
On  February  M  Siatum  was  in  R.A.  Uh.  20m.  I2s. 
at  noon,  and  N.D.  16'  45'  38'.  I  observe  on  tho 
large  map  of  the  S.D.U.K.  two  small  stars,  num- 
bered 74  and  79  Piazzi,  in  R.A.  about  9h.  19m.  30s. 
and  9h.  19m.  30s. ;  17^  20  X.D.  Is  it  not  possible 
that  one  or  other  of  these  stars  may  have  been  taken 
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Vartli  uoticei  ,  

ot  Saturn,  R.A.8.  Notice*,  that  will  bs  approached 
Terj  cloAflly  on  March  IS,  u  it  waa  on  March  10. 
Its  placa  u  9h.  9m.  t2>.  R.A.,  ir  SS'S' N.D. ;  it  ii 
9-aiBft.  Hr.  MarCh  recommeuds  that  it  shaiild  be 
nbserred  on  the  me'idian,  so  Uat  its  occultation  or 
close  conjunction  maj  ae  computed.  Tranait  ob- 
mrren  maj  uHfuU;  occupy  their  initrumeiita  in 
thia  obeervation,  if  Urge  enough. 

Would  "F.R.A.8."kindl7  say  if  the  mean  equa- 
torial pamllai  of  the  Bun,  at  meeui  diatance,  haa 
bean  authontati*el]r  set  down  at  SBI",  as  irJTen  by 
JVafur*  (quoted  by  "W.  9.,"  675B6,  p.  «8)  f  la 
the  MoHlAly  •folica  of  the  B.A.8.,  Vol.  XLVm., 
Feb.,  1688,  the  Trantit  of  Veniu  Committee  gave  it 
aa  8'832".  Is  this  aphelion  or  perihelion  paratlai, 
or  a  mean  between  both?  It  so,  this  would,  I 
behere,  oiuwer  to  a  mean  distance  of  92,560,000 
miles,  taking  the  earth's  radius  as  U9G3-3. 

John  Bona.  F.B.A.S, 

St.  Thomaa's  Tieaiage,  LoncoatHr,  March  23. 


ASTSONOHT      AND      THE 


'  BHQLISH 

[29766-1— Bbtmo  rather  more  of  a  "  constant 
reader  "  thoD  Mr.  Mee  (p.  TO]  images,  I  will  atk 
him  to  define  his  charge  within  a  reasonable 
marKin.  He  says  there  is  a  "falling  off"  in  the 
number  and  intereet  of  astronomical  coab^butions 
compared  with  twelTa  or  fifteen  years  back.  That 
is  rather  too  wide  for  me.  Let  Mr.  Mee  specify  any 
one  year,  and  I  will  ettdeavour  to  convince  him  that 
he  is  mistaken.  If  Mr.  Mee  thiuks  that  hia  letter 
ot  January  1 1  was  taken  notice  of ' '  sympathetically," 
I  luTe  no  cauM  to  complain  ;  but  I  think  he  must 
admit  that  there  is  a  vii«t  difference  between  the 
seleoographical  pictures  on  p.  367  and  p.  161  of  the . 
last   volume.    St  ...         .. 

would  ng 

illustrationB,  or  what  fou  like, 
die  last  TQlume.  It  may  be  i 
ing,  but  I  regret  my  inatahty 
ralua— Boooiaing  to  Mr.  Mee. 


was  of  that  dark  brown  tinge  in  wbidi  objeete 
appear  close  to  the  terminator,  I  noticed,  on  the 
middle  of  the  east  wall,  a  bright  white  spot,  and 
south  of  it  another  smaller  one. 

I  shoold  like  to  ask,  is  it  posaiblt 

flector  that  would  poaeees  f '- 

present  form  in  this  v 


V,.  1*™  luku  iiauuio.  oLu,,  u^  jit  tne 
placed  a  targe  total  reflection  prism. 
C,  with  its  back  worked  convex  so  as  to  throw  the 
light-rays  to  focus  at  end  of  tube  A.  If  posab]< 
this  allows  of  an  aperture  diajAragm  at  B,  Midak. 
al  one  or  more  in  tube  A ;  thBrefore,  I  fancy,  likely 
to  give  more  light  and  sharper  de&nitioii. 
Beading.  a.  T.  Davia. 


VIOLIN    KATTBBS. 


TTimT  asked  a  few  weeks 


0  trouble  you  for  a 


^0.  29739) 
u.  ^u..uuj  dioq,  L  ..k»sA.^.,  ill  nui,^  appAared 
I  cannot  bat  help  calling  uncalled-for  dis- 
paraging remarks  on  a  pubhcation  which  has  done 
so  much  tor  astrDoomical  science. 

Mr.  Arthur  Mee,  F.B.A.S.,  complains  that  the 
L.A.S.  Jountal  "  is  anything  but  what  it  was  a  few 
months  ago,  and  the  past  two  or  three  numbers  ti 
particular  j^one  or  two  articles  excepting)  have  beei. 
bitterly  disappointing."  This  is,  indeed,  very 
strong  languaga.  Tour  contributor  evidantly 
seema  to  feet  very  keenly  the  "  taT'--  "  " 
mokes  a  very  vulgar,  and,  therefore, 
t«aus,  oomparison  between  a  journal  of  a  sodety 
ond  the  EirausB  MBcaunc.  How  such  a  com- 
porisoQ  con  be  maintained  is  beyond  me.  Th> 
li.A.S.  Jmimai  depends  for  its  matter  □pan  volun- 
tary  contributions,  which  are  read  at  the  monthly 
meetingii  of  the  sodety  and  then  printed  in  the 
J^mraat,     It    is   easentiallj  a  private  publication, 

S'nted  for  the  use  of  the  members  of  the  eocaetr. 
e  Enolish  MEOHijnci  is  too  well  known  for  me 

U  Mr.  Arthur  Mee,  F.B.A.S.,  has  the  courage  of 
the  feelings  Eo  which  he  has  given  so  hystanc  on 
eipreasion,  why  does  he  not,  as  a  member  of  the 
Liverpool  Astronomical  Society,  send  Ds  a  few 
papen  which  could  bring  on  a  "revival"  and  a 
"  taiTi  of  the  tide  "  F  We  would  be  only  too  happy 
to  print  articlee  of  worth,  and  I  submit  it  wotUd 
aigua  a  finer  appreciation  of  a  failing,  and  a  greater 
oourte^  of  bdkavioor,  if,  instead  of  eipro^ig  his 
"  bitter  disappointment,"  Mr.  Arthur  Slee 
F.R.A.8.,  ware  to  write  to  the  editor,  or  con- 
tribute himself. 

Mr.  Arthur  Mee,  P.R.A.3.,  '■  earnestly  hopes 
that  the  society  may  be  kept  up  to  its  old 
standard  "—hero,  then,  is  an  opportunity  for  the 
gcnUeman.  I  rannot  believe  hin  to  be  unwilling 
to  help,  and  I  theretoro  oak  him,  if  not  to  save  the 
rtandard  of  the  snciety,  at  least  to  contribute  to 

I  would  not  hove  troubled  you.  Sir,  but  that  so 
hostUe  a  cnticijra  of  a,  private  jounuti,  no  publicly 
expressed,  and  by  a  member  of  tlie  Budaty  which 
publishes  the    journal,    called    for    on  answer  as 


Mr.  Arthur  Mee.— Ed.  "E.M."] 

uABtns— sEFi^cTma  tblescofb. 


K.  it.  AUen's  work  on  "Violin  Making."  The 
gauge  is  used  for  tracing  on  the  bock  ondVUy  tho 
hnti  of  the  purtUng  round  the  edge.  The  gauge 
should  be  held  flmuy  against  the  tables  (upper  aud 
lower),  but  cutter  must  only  mark  the  Imea.  Tho 
cutting  is  done  with  a  penknife,  following  lines 
carefully :  then  tha  picker  or  purflinf;  chisel  is  used 
to  cut  out  the  wood  between  the  Unas,  leaving  a 
trench  about  i^  wide  and  ^  doep.  Tlie  raody-madD 
purfline  can  tben  t>e  fitted,  glued  in,  dried,  and 
finished  off.     It  is  much  beHer  to  purfle  a  violin 


A,  wooden  luindle  ;  B,  steel  chisel. 


after  the  instnunent  is  put  together  (with  exception 
of  neck),  as  any  inaccuracies  that  exist  can  then  be 
rectified.  Also,  can  any  of  our  flddle-moking 
amateurs  oblige  me  wiUi  sketches  of  diagrams 
showing  thickueases  of  the  "  Amati  "  and  "  fiuar- 
I     instiumeute,  both  beck  and  belly,  in  each 


.Tot 

formula  for  a  _ 
have  tried  that 


r    fiddle 


}ft,  and  "flake"  off  ver;  eooUy.    Have  any  o 


I>nODSCIICAI.S  VBK8U8  XBTBIC. 

[29769. 1—1  WAj  very  much  pleased  to  rev)  tha 
latter  of  Old  Hand"  on  this  subject.  Hy  opinion 
is  perhaps  of  very  little  value,  but  I  may  ny  that  I 
cordially  agree  with  all  therein  staled,  with  tbe 
single  exception  of  the  suggeatjon  to  use  the 
signs  o  and  i>  for  ten  and  eleven  respectively ; 
this  is  a  detofl  the  consideratioD  ot  whidi  may 
periia^  very  welt  wait  until  the  duodedmol 
prina/^  iafinalty  admitted ;  bat  I  think  the  forma 
._!    .. — t    .  .^  write,  look  10 


■uggrated,  Utough  ea^  eoot 
different  mnn  all  other  figurei 


sligb 


Z  tf  tmmed 
and  t  (a  turned  3)  respectively,  as  ha'nng  K>iDe 
~'it  reeamblanoe  to  the  initiatB  of  the  namei  Tea 
Eleven.  QaorBfl  O.  Pol«. 


[29770.]  —Two  perfectly  distinct  qnealimB  nre 
raised  t^  your  correspondeut,  "  Old  Hand " 
(letter  29il7>— viz.,  firat,  tlie  method  ot  repre- 
Bsntiog  values  below  unity;  and,  second,  thebaae 
adopted  by  us  in  our  ^stem  of  numerical  notetitm. 

Aj  regards  the  first  ot  these,  it  is  surely  an  indis- 
putatile  fact  that  values  less  than  unity  ore  eaaer  to 
deal  with  by  the  use  of  the  decimal  point  tlian  \rj 
expressing  them  as  vulgar  fractions.  If  this  is 
correct,  it  follows  that  our  tables  of  weights  and 
measures  would  be  ximplified  it  tliey  could  tie  ar- 
ranged BO  as  to  admit  of  the  decimal  point  being 
used  vrith  them. 

Now  this  is  precisely  nhat  tho  metric  syilvm 
does,  and  what  our  English  plan  does  not.  Surely 
thia  is  a  very  good  reason  why  physicists  stiould  use 
and  advocate  the  metric  system  entirely  apart  from 
its  Froncb  origin,  wliich  has  nothing  to  do  with  the 
matter,  and  also  without  reference  te  the  "  base  of 
notetion,"  which  is  a  different  question.  Xow 
there  ore  two  reasons  why  workmen  do  not  take 
kindly  to  a  decimal  system — first,  they  never  ur&- 
tuUy  learned  much,  if  ouvthing,  of  ''  decimals  '  at 
school,  while  they  protiably  have  made  some  ac- 

auaintanCfl  with  vulgar  fractious ;  and,  aecDfid, 
ley  have  always  been  accustomed  to  use  traetioaai 
measures  in  their  workshops,  and  their  eyes  and 
ttands  have  l>een  trained  to  them.  To  a  person  wba 
ImowB  how  to  handle  dedmals,  and  to  whom  an 
eighth  of  an  inch  haa  not  beoome  by  practice  aay 

q^ueetion  tliat  Whitworth's  plan  is  the  readier  ana 
Bunpler  method  to  work  wiui. 

As  te  the  other  question — vii.,  tho  change  of  tlm 
base  of  our  notation  from  ten  to  twelve — it  is  not 
unfair  to  remark  that  the  projectora  of  the  echema 
show  no  sign  of  realising  Uie  voatness  of  the  scope 
of  their  proposal,  or  of  the  enormous  proctinl 
difficulties  attending  it.  It  involves  not  merely  a 
new  mode  of  dealing  with  figures,  but  change  in 
the  fundamental  conception  of  what  the  figures 
mean,  a  change  wtiich  it  will  t>e  difficult  for  the 
popular  mind  even  to  comprehend.  Is  there  the 
slightest  ctumce  of  the  "game  t>eing  worth  the 
caudle  "  ?  Let  ■'  Old  HaniT"  addies  hiEBself  first 
I  this  point,  and  when  ho  tias  done  bo  it  will  be 
me  enough  to  frame  a  definite  •cheme,  and  to  dis- 
iss  the  relative  merits  of  the  different  baaet. 
It  may,  however,  be  remarked  that  ourretonnen 
will  have  to  devise  new  names  as  well  as  new 
Bymtx>ls  for  the  numbers  ten  and  eleven  and  their 
multiples,  and  will  have  te  give  the  name  as  wcO  as 
tlie  symbol  of  ten  to  the  number  twelve.  Other- 
wise, as  soon  as  we  got  beyond  the  first  eleven 
Dumtjers  we  shall  find  tha  names  as  spoken  or 
written  parting  oompany  altogether  with  the  lyn- 
*-'- 'hoy  represont.    Thus: — 

WniTTBH.  FiatnMSi. 

Twelve  10 

Thirteen  U 

Fourteen  12 

Twenty-four      20 

0  on,  so  that  frhat  we  represent  in  flfoiM  aa 
_ ,  .    we  shall  have  to  speak  of  as  "  one  t&ouHod 
■even  hundred  and  twenty- eight,"  "  which  "  (to 
quote   EuclidJ   "  is  absurd,"     We  mar  hope,  too, 
that  before  the  syatom   is  emlwdied  m  an  Aot  of 
Parliament  its  promoters  w^  devise  some  iMttv 
symbols  for  ten  and  eleven  than  the  onea  liere  sug- 
gested.    The  Seure  six  already  twthars  tha  printas 
d  others  by  doing  duty  for  a  nine  when  it  standi 
ite  head,  and  if  it  has  te  represent  ten  tiy  lying  on 
face  and  eleven  by  lying  on  its  back,  the  confu- 
n  will  indeed  tnoome  tfinoe  confounded, 
ifany  persons  wi}l  probably  join  issue  with  "  Old 
Hand       where  he  assarts  that  "the  mind  tikes  to 
xaat  of  halvea,   quortars.  thirds,   and  wvtti*^  ^w,? 
■ever  thinks  of  fitUis."     The  whole  ground  be  takes 
Lere  is  vuy  doubtful ;  but  if  there  is  any  argnmcat 
Lt  all  te  tie  tHsed  on  the  theoiy  of  natural  mmtal 
predilections,   it   lurely  tends  quite   in  the  other 
direction.     The  hose  ten  is  Iteyoud  doubt  the  oatural 
Iwing  founded    on   the   primitive   us»  of  the 
„  rs    for    counting.      When    a    calculator    had 
counted  all  his  fingers  he  reckoned  "  one  toi  "  and 
b^nn  again,  going  on  to   "twain  tens,"  "tht«e 
tens,"   "four  tens,"  and  so  on.     Ai  r^ards  Che 
fndional   division  Into  tenths,  the  vaty  ondent 
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Jewish  institatLon  of  "tithes"  shows  a  pretty  lozig 
pedigree  for  our  decimid  syatem. 

Incidentally,  too,  it  would  be  useful  for  ^'Old 
Hand  "  to  explain  what  he  means  when  he  proposes, 
by  the  application  of  his  system,  to  *' obviate  the 
present  confusion  between  units  of  mass,  pressure, 
and  weight.'*  Now  whether  iJne  present  nomen- 
clature IS  "  confusion  *'  or  not,  he  seems  to  land  us 
in  exactly  the  same  position  when  he  has  applied 
his  remedy.  He  takes  a  freah  unit  and  he  calls  it 
by  a  new  name;  but  he  uses  this  name  inter- 
daangeably  for  mass  and  weight,  and  does  not  ex- 
plain how  he  would  avoid  using  it  in  expressing 
units  of  pressure  as  well.  No  doubt,  however,  a 
little  further  explanation  from  him  would  make  the 
point  clear.  F.  £.  C. 


IK    SBBIES   AND   PABAIJ:^I<. 

[29771.]— In  diagram  C*of  my  letter  hist  week 
there  should  be  three  rows  of  two  cisterns  in  series 
oorxesponding  to  C ;  three  rows  in  parallel  of  two 
eells  in  series. 

W.  Perren  Uaycook,  A.I.S.E. 

BEVOi:.VINa  BEIiLOWS. 

[29772.] — I  SEND  illustration  of  a  patent  revolving 
bellows  suitable  for  organs  and  other  purposes, 
which  I  have  lately  seen  at  work,  and  can  be  driven 
by  a  gas-en^e  or  other  motive  power.  The  ad- 
vantages damied  by  this  invention  are  that  over- 
blowing is  rendered  impossible,  and  a  constant  and 
steady  supply  of  air  is  msured.    The  motive  power 


',  '.'/^//y/////:/>  /''.'.'///^  y'/.  ///'/V/'/     A  //  >  V/  '^y/M^//f// 


may  be  at  a  distance  from  the  organ,  and  in  large 
organs,  where  from  two  to  four  men  are  x'equirewi, 
a  p^at  saving  in  cost  is  effected.  The  action  is  as 
foUows.    When  the  bellows  are  in  a  vertical  posi- 


Buspc 
below,  causes  them  to  opoi  and  draw  in  air ;  the 
reverse  action  taking  place  on  the  bellows  ascend- 
ing, the  wei^t  being  then  at  tiie  top,  thus  closing 
them  and  expelling  the  air. 

E.  B.  Dale,  F.S.So. 

PLATINUM  PLATING. 

[29773,  ]--F.  W.  Mason  kindly  states  in  letter 
29705  that  he  will  be  very  pleased  to  help  those 
who  have  been  unable  to  obtain  a  good  deposit  of 
platinum.  Lately  I  have  been  trymg  to  obtain  a 
nrm  regoUne  deposit  from  a  fairly  cool  bath  about 
80"  or  9(0*  Fahr,,  using  Sprague^s  recipe  of  sodio- 
platinic  chloride  in  o^ihc  add  rendered  alkaline 
with  caustic  soda,  and  though  t  am  able  with  three 
Smee  cells  coupled  in  series  to  obtain  a  firm  black 
deposit,  I  fail  co  obtain  a  bright  surface.  If  I 
perhaps  exphiin  the  purpose  for  which  I  require  it, 
it  may  help  F.  W.  Mason  to  understand  what  I  wish 
to  obtain.  For  the  last  three  years  and  more  I  have 
been  experimenting  on  p[as  batteries,  some  of  which 
I  have  already  mentioned  in  my  letters  to  the 
*'  E.  M.,"  and,  I  believe,  have  at  last  made  a  cell 
which  win  work  satisfactorily ;  but  there  are  one  or 
two  little  difBculties  which  I  am  unable  to  overcome 
through  want  of  knowledge  in  the  electro-depositing 
of  platinum.  If  he  would  not  mind  referring  to 
letter  29681,  p.  13,  of  this  month's  issue,  hewlU 
there  fhid  I  deposit  platinum  black  on  fine  copper 
mesh,  and  make  it  the  negative  plate  of  the  battery 
described ;  but  owing  to  the  fact  of  the  platinum 
being  a  non-adherent  porous  coating,  the  copper 
underneath  gradually  becomes  attacked,  ana  is 
formed  into  sulphate,  this  taking  place,  I  fancy, 
only  on  open  circuit.  This  renders  copper  mesh 
haraly  suitable  for  the  purpose  I  require,  as  in  a 
few  months  the  cell  is  practically  useless.  Now, 
platinnm  wire  meah  is  most  suitable  and  efficient 
when  treated  with  platinum  black,  but  owing  to 
the  ooflt  Qibout  £5  per  cell  of  lOOsq.in.),  its  use  is 
quite  nroiiibitive  from  economic  grounds,  and  so  I 
have  been  trying  to  deposit  on  silve  wire  gauze  100 
or  120  mesh— first  of  all,  a  bright  reguline  deposit 


of  platinum,  and  afterwards  a  black  adherent  de- 
posit ;  the  latter  I  am  able  to  obtain,  the  former  I 
have  hitherto  failed  in  getting,  owing,  I  think,  to 
the  bath  not  being  sumcientfy  heated  ;  and  herein 
lies  my  difficulty,  for  the  gauze  is  stretched  tightly 
in  a  vulcanite  fnune,  whidi  warps  considerabfy  on 
any  application  of  heat  above  9(r.  Therefore,  the 
heat  of  the  bath  must  lie  between  W*  —  90*>,  for  it 
is  not  possible  to  fix  the  gauze  in  the  frame  after 

Slating,  as  the  handling  and  stretching  spoil  the 
eposit.  What  I  am  anxious  to  do  is,  havmg  first 
S laced  the  gauze  fixed  in  frame  in  a  silver  bath,  and 
eposited  nifficient  metal  to  bind  the  crossings  of 
the  wire  together,  so  as  to  obtain  a  good  elec^cal 
oonductivi^  throughout  the  entire  plate,  which 
gives  it  the  appearance  of  a  sheet  of  metal  pierced 
with  minute  noles,  to  then  transfer  it  to  a  platinum 
bath,  and  deposit  a  firm  non-porous  coating  of 
bright  metal,  and  by  addihg  more  cells  to  fill  up  the 
interstices  in  the  puite  with  a  coherent  deposit  of 
platinum,  black.  This  then,  when  finished,  will 
constitute  the  n^^tive  plate  of  the  cell,  and  is 
placed  in  the  bottom  of  a  ^lass  tray  and  sealed  in 
there^  the  positive  plate  bemg  similar,  and  placed 
over  it,  having  on  its  upper  simace,  exposed  to  the 
atmosphere,  a  ^in.  layer  of  platinised  granular 
carbon,  or  a  layer  of  the  new  carbon,  called 
polarite,  which  is  said  to  possess  peculiar  catalytic 
properties,  so  arranp^d  as  to  be  above  the  dilute 
acia,  the  level  of  which  is  kept  constant  by  an  over- 
fiow  tube.  It  will,  therefore,  be  perceived  that  the 
positive  plate  is  kept  by  capillary  attraction  in  con- 
tact with  the  dilute  aad,  the  carbon  merely  acting 
as  a  carrier  of  oxygen  abBorbed  from  the  air  to  the 
plate  below.  The  accompanying  figure  will  per- 
haps explain  'more  fully,  if  the  JBditor  will  kindly 
find  room  for  it. 

A  is  the  outer  containing  cell ;  B  an  insulated 
tube  for  supply  of  hydrogen,  which  also  serves  as 
negative  p(He  of  the  batt^ ;  C  is  connecting- wire 
from  positive  plate  of  battery,  which  plaras  are 
here  distinguished  by  dotted  lines,  the  dark  parts  on 
either  side  being  uie  vulcanite  frames ;  D  is  the 
overflow  tube,  so  placed  as  to  keep  dilute  add  in 
capillary  contact  with  positive  plate ;  E  is  the  oxygen 
carrier  to  positive  plate. 

I  should  feel  much  obliged  to  F.  W.  Mason  if  he 
would  tell  me  how  to  deposit  a  non-porous  thick 
coating  on  sQver  mesh  m  a  bath  not  exceeding 
temperature  of  90° ;  at  the  same  time  I  should  like 
to  receive  Ids  criticism  on  the  above  cell,  for  I  have 
spent  so  much  time  and  money  on  experimenting 
with  gas  batteries,  that  I  do  not  feel  much  inclined 
to  pursue.the  subject  further,  and  yet  my  experi- 
ments having  led  me  to  expect  gr^  things  from 
tiie  above,  I  do  not  care  to  give  it  up  without  a  full 
trial  on  a  larger  scale. 
Leamington,  March  9.  Alfred  Treeby. 

P.S. — ^In  reading  over  the  copy  of  my  letter  I  see 
I  have  omitted  to  mention  the  fact  that  when  the 
above  battery  is  placed  in  a  thorough  draught  the 
E.M.F.  is  alisolutely  constant  from  tne  outset,  lliis 
I  attribute  to  three  causes — (1)  the  cooling  of  the 
positive  plate ;  (2^  the  preventing  of  the  nitrogen 
in  the  air  stagnating ;  (o)  the  formation  of  ozone  in 
dose  proximity  to  tne  plate  owing  to  the  evaxwra- 
tion.  This  would,  therefore,  lead  one  to  suppose 
a  forced  draught  would  be  a  great  acquisition,  and 
by  a  future  development  tiie  overfiow  tube  could  be 
done  away  with  by  regulating  the  current  of  air  so 
as  to  exactiy  evaporate  the  corresponding  amount 
of  Water  formed  in  the  battery. — A.  T. 


SOME  LITTLE-KNOWN  PLANTS  OF 
THE  FLORA  KEDICA. 

[29774.] — ^MsiJAGSfi — genus  Azadiradita. — M. 
Azadirachta,  **Nim"  of  India,  truly  deserves  to  be 
called  the  "  medidne  tree,"  every  part  of  which, 
especially  the  bark,  is  bitter ;  the  leaves,  also,  are 
bitter  and  nauseous ;  from  the  ripe  pericarp  of  the 
benies  a  very  bitter,  fixed  oil  of  disagreeable  odour 
is  expressed.  Half  a  century  ago  this  tree  was 
completely  naturalised  in  the  South  of  France  and 
in  some  of  the  British  Colonies.  It  is  found  in 
nearly  every  pe^  of  India,  as  villagers  have  Ions, 
been  m  the  habit  of  carrying  young  specimens,  and 
planting  them  for  protection  about  their  houses.  I 
have  even  known  them  travel  a  long  iourney  to 
procure  a  supply  of  fresh  leaves.  Europeans 
equally  esteem  them,  and  they  were  much  used  ia 
British  and  native  hospitals.  A  quantity  of  the 
freshly- gathered  leaves  are  put  into  a  pot,  scalding 
water  poured  over  them,  then  placed  for  a  short 
time  on  the  fire ;  when  at  boiling  point,  the  pot  is 
taken  off  to  cool.  Tumours,  boils,  and  ulcerous 
soreb,  sword-cuts,  bullet- wounds,  and  lacerations,  | 


are  bathed  with  this  decoction,  then  a  quantity  of 
the  macerated  leaves  are  applied  in  the  form  of  a 
poultice,  renewed  twice  or  thrioe  daily.  The  soothe 
m^  and  healing  effects  are  vexy  great.  Moreover, 
this  Nim  is  an  insectidde,  a  quality  of  great 
importance  in  Tropical  climates,  K>r  it  is  largely- 
used  by  the  vetermary  practitioners,  English  and 
Indian ;  and  I  have  myself  employed  this  fermenta- 
tion frequenUy  for  sore  backs  and  swelling  in 
horses  and  oxen.  The  oil  is  considered  apthelmmtic, 
and  is  also  used  externally  to  deanse  foul  ulcers,  as 
a  liniment  in  rheumatic  and  spasmodic  affections, 
and  in  headaches  from  exposure  to  *the  son.  I  had 
a  riding  dromedary,  a  valuable  animal — ^his  nose- 
rings were  of  silver  wire.  I  aoddentally  discovered 
that  the  camel-man  in  charge  had  lx>lted,  after 
cutting^  out  the  predous  metal  (only  worth  eight  or 
ten  shillings)  m>m  the  poor  beast's  nostrils,  now 
tenanted  by  a  horde  of  maggots.  I  anointed  every 
part  with  the  said  oil,  and  the  wounds  rapidly 
pealed,  and  remained  perfectiy  free  from  torment- 
ing fiies.  During  attadcs  of  epidemic  cholera  Nin& 
tea  was  found  a  very  comforting  beverage  when  it 
was  used  in  a  British  military  nospital.  In  oldon 
times  the  bark  ef  this  Melia  was  tried  as  a  f ebrifu^, 
the  supply  of  quinine  being  restricted  owing  to  its 
hi^hpnoe.  Hence,  Dr.  white,  of  Bombay,  ad- 
ministered the  melia  bark,  and  found  its  success 
nearly  equal  to  cinchona.  Dr.  Sldpton,  m  th& 
Calcutta  Medical  Journal^  related  a  case  of  hysteria, 
in  which  a  decoction  of  the  fresh  leaves  was  used 
with  the  best  effect.  In  a  much  later  volume  of 
the  same  periodical,  Mr.  Piddington,  a  zealous 
botanist,  described  a  crystallised  sulphate  of  the 
nim  bitter  prindple,  whicn  he  tenned  '*  sulphate  of 
azadirachta " ;  it  was  whitish,  in  the  form  of 
minute  grains  or  crystals,  and  of  slightly  bitter 
taste. 

The  newly-gathered  leaves  are  largely  used  in 
India  for  the  protection  of  carpets  an<l  bales  of 
woollen  goods,  being  noxious  to  insects.  At  the- 
commencement  of  every  hot  season  my  servants 
used  to  take  this  precautionary  measure  with  my 
house  rugs,  and  strew  them  in  boxes  containing 
clothing.  EoB. 

A  KODEL  LOCODCOTIYE. 

[29775.] — ^I  auiTE  agree  withH.  Wake— fin.  scale- 
would  be  much  easier ;  in  fact,  I  fail  to  see  why 
the  above  should  be  larger.  The  merit  of  good 
model  work  is,  I  suppose,  that  every  important  part 
should  be  well  ana  accuratelv  made ;  but  why  so 
large  a  scale  ?  The  proof  of  a  locomotive  is  its  loco^ 
motion.  Now,  after  having  made  a  modd  weigh- 
ing about  10  stone,  how  could  its  running  powers- 
be  tested  ?  My  idea  of  a  model  locomotive  is  to 
test  the  same  on  a  circular  railway,  for  instance, 
with  a  fair  load ;  and  to  do  this  with  the  space 
available  for  ordinary  householders,  a  j^m.  scale 
would  be  quite  large  enough. 

Have  any  of  our  readers  tried  an  asbestos  fire,  so 
arranged  tnat  the  fibrous  asbestos  is  placed  over  a 
spirit  lamp  ?  Would  this  plan  do  to  raise  steam  in 
a  small  model?  Any  information  respecting  the 
firebox  in  a  small  engine  would  be  of  interest  to 
many,  no  doubt.  B.  H.  Q-. 

2C0DEL    ENGINE    ILAKINa. 

[29776.]— Rbplyino  to  H.  Wake  (letter  297ii8). 
a  l|in.  scale  would  be  more  convenient  than  ^  if 
the  drawing  were  reproduced  to  an  exact  scale  of 
l^in.,  and  if  they  were  not  dimensioned.  But  all 
the  important  dimensions  are  given  in  figures,  and 
for  the  rest  it  is  easy  to  ascer^in  the  nearest  scale 
to  which  the  illustrations  are  reproduced,  and  read 
off  the  minor  dimensions  on  that  scale.  To  what- 
ever extent  the  illustrations  are  reduced  for  publica- 
tion they  are  reduced  in  absolute  proportion  nom  my 
full'Sized  drawings. 

With  respect  to  the  Jin.  scale,  I  do  uot  very  well 
see  how  to  mdudo  two  sets  of  drawings  in  our  series 
of  artides.  A  good  deal  of  the  work  also  is  already 
in  the  engraver's  hands.  Besides,  for  those  who 
would  like  to  work  to  fin.  scale  it  is  ea^  to  reduce 
the  dimeusious  given  on  the  illustrations.  To  oasast 
such,  I  will  note  in  subsequent  articles  the  dimen- 
sions of  principal  parts  to  correspond  with  a  fin. 
scale. 

Before  undertaldiig  to  make  a  fin.  scale  set,  I 
should  want  suificient  promises  of  support  to 
warrant  me  in  undertaking  the  trouble  and 
expense ;  and  many  of  the  leaser  details  intro<luced 
into  the  itli  scale  model  would  have  to  be  omitted 
in  the  smaller  one  as  being  too  tedious  and  delicate 
for  amateurs  of  ordinary  akill  and  moderate  patience 
only. 
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PHBEKOLOaT. 

[29778.] — ^It  ifl  now  twonty-four  yean  since  I 
bought  my  first  Enoijsh  Mechanic,  and  all  these 
yean,  though  the  opposite  of  a  mechanic  myself,  I 
would  forego  a  neat  deal  rather  than  miss  my  paper 
every  Friday.  I  have  always  read  with  interest  the 
letten  of  "  A  Fellow  of  the  Boyal  Astronomical 
Sode^hr,"  and  last  week  I  read  the  following : — 

" [29737.]— The  oaragraph  in  your  *Scientific 
News*  on  p.  29,  having  reference  to  Mr.  Hol- 
lander's attempt  'to  fuimsh  a  baas  for  a  really 
sciantifie  phrenology,'  suggests  to  me  to  remark 
how  utterly  the  ^rtraits  of  the  wretched  creature 
who  blew  out  his  brains  in  Madrid  the  other  day, 
tend  to  falsify  the  system  of  Grail  and  Spurzheim. 
Benevolence,  veneration,  conscientiousness,  and  all 
the  higher  moral  Qualities  (as  mapped  out  on  the 
re^fulation  phrenological  model  neads)  are  con- 
spicuous in  the  sketches  of  one  of  the  greatest 
scoundrels  who  has  lately  appeared,  and  of  whom 
the  world  is  so  happilv  ria." 

On  reading  which  I  felt  that  I  must  ask  you,  for 
the  first  time  in  all  these  years,  to  allow  me  a  little 
of  your  valuable  space.  I  remember  once  giving 
my  opinion  to  a  workman  in  a  pottery,  which  caused 
bim  to  say  "  You  know  something  of  heads,  but 
you  don't  Know  much  about  pot-making."  Your 
very  valuable  •*  F.R.A.S."  may  know  a  very  great 
dead  about  the  heavenly  bodies,  &c.,  but  he  evidently 
knows  vei^  little  about  phrenology. 
If  "F.B.A.S."  will  get  a  photograph  of  Piggot 


An  advantage  in  making  a  large  model  is  that  it 
need  not  remam  a  mere  plaything,  but  be  utilised 
with  a  little  adaptation  as  a  motor  for  a  small  work- 
shop, driving,  say,  a  lathe  and  shaper  or  drill. 

J.  H. 

ODOUB  OF  AKIMAXiS. 

[29777.] — In  the  human  family  these  may  be 
classed  as  normal,  abnormal,  and  artificial.  A  Qold 
Coast  negro  and  a  South  African  Kaffir  are  hereditary 
poflsesBon  of  the  skin  effluvium.  I  shall  never 
forget  a  Fingo  housemaid— a  Christian,  dressed  in 

r  European  dothing,  who  bathed  often,  and  ate 
remains  of  our  meals.  Whenever  she  had 
cleaned  a  room  all  the  windows  and  doon  were 
thrown  open,  to  ventilate  the  "goat-fold,"  as  I 
termed  it?  The  "  Markhor,"  a  giant  wild  goat  of 
the  Himalayan  Alps,  with  horns  of  44in.,  and  even 
more,  carries  the  concentrated  stink  of  the  whole 
tribe.  A  dried  sldn  of  this  rather  rare  quadruped 
will  taint  every  article  it  touches  for  a  length  of 
time. 

The  Indian  native— the  most  scrupulously  clean 
of  mortals  fxpm  rdigious  motives — carries  his  offen- 
sive exudation,  a  weaker  and  somewhat  less 
nauseous  type  than  the  African,  the  males  bedug 
usually  more  redolent  than  the  females.  Accidents 
and  diseases  are  capable  of  producing  the  abnermal 
condition  of  remarkably  evil  odoun  and  pleasant 
fmgranoe.  A  young  lady  who  received  a  serious 
nervous  shock  by  snaden  fear  gave  out  so  horrible 
a  fetor  from  her  skin  ever  after  that  she  was  com- 
pelled to  lead  a  life  of  seclusion !  In  nephritic 
cases  the  morbid  condition  is  frequently  attended 
by  a  strong  scent  of  violets  in  the  urine.  The  great 
laboratory  of  the  digestive  system,  probably  by  the 
accident  of  certain  crude  substances  being  jumbled 
together  (as  chemical  substances  havb  often  acted 
in  like  manner  when  commingled  in  a  workshop) 
has  formed  strange  compounds ;  in  fact,  delicioiis 
scents  axe  nowadays  manufactured  from  sterco- 
raoeous  ingredients! 

Lastly,  curious  results  follow  the  administration 
of  certain  plants  and  drugs.  I  will  as  brieiSy  as 
ponible  describe  an  instance  of  each  kind.  Sul- 
phuret  of  allyl  constitutes  the  fetid  principle  of 
gariic,  which  exudes  through  the  pores  of  the  skin, 
giving  its  nauseous  smell  to  the  perspiration  ol  those 
who  are  addicted  to  this  condiment,  and  spoiling 
the  milk  of  all  cows  in  the  North  of  England  where 
the  wild  plant  erows  in  the  pastures.  A  ball-ioom 
in  Tropi<»l  lanos  amid  the  gay  Creoles  is  ever  to  be 
remembered.  Tellurium,  a  rather  scarce  metal,  is 
capable  of  producing  compounds  of  a  most  offensive 
odour.  I  quote  from  a  high  diemical  authority,  on 
the  effects  of  small  experiments  on  persons  in  good 
health :— "  Within  the  body  of  the  patient  it  forms 
compounds,  as  sulphur  noes  not  unfrequently, 
which  impart  to  his  breath,  to  the  perapiration  from 
his  skin,  and  to  the  gases  producedl^in  tne  alimentary 
canal  a  disgusting  fetor,  which  makes  him  a  kind  of 
horror  to  every  one  he  approaches,  and  this  lasts 
sometimes  for  weeks,  though  the  dose  of  tellurium 
administered  may  not  exc^  a  quarter  of  a  grain. 
Asparagin  possesses  an  active  power  on  the  secre- 
tions, as  anybody  who  eats  asparagus  has  noticed 
in  his  urine;  but  for  centuries  the  native  druggists 
of  India  have  employed  the  fresh  rooti  of  Aspara- 
ffus  racemonu  (a  wild  species)  to  increase  the  milk 
supply  of  nursmg  women.  The  demand  for  this 
vegetable  auxiliary  is  so  great  that  I  very  rarely 
found  an  old  specimen  of  this  elegant  creeper.  The 
zoot-dig^en  have  rendered  it  v^ry  scarce,  except  in 
remote  jungles.  The  vernacular  name  is  ^tota 
tnoolee,  Eos. 


(not  a  sketch,  which  is  not  scientifically  reliable), 
£hen  let  him  draw  a  line  through  the  opening  of  the 
ear,  then  draw  another  line  parallel  witli  the  first 
line  from  the  eyebrow,  he  will  find  the  head  very 
shallow  and  deficient  above  the  second  line  drawn. 
Although  the  head  of  Piggot  was  round  and  arched 
from  the  front  to  back,  tiae  top  of  head  was  deficient 
compared  with  other  parts — ^that  is,  his  secretiveness 
and  aquisitiveness   will  be  found  large,  and  his 
conscientiousness  small.    Then  let  him  draw  a  line 
upwards  from  the  most  prominent  part  of  tiie  ridge 
which  runs  from  the  opening  of  the  eye,  and  he 
will  find  that  the  length  from  that  line  to  the  front 
of  the  head  will  be  found  to  measure  more  than 
one-third  the  length  of  the  whole  head,  indicating 
that  he  had  far  above  the  average  intellect,  which, 
associated  with  his  want  of  moru  restraining  power 
of  brain,  made  him  simply  a  dever.  bad  man.  lliere 
is  very  much  of  Dr.  Palmer's  top  head  in  Piggot's, 
and  if  *|  F.B.A.S."  or  anyone  eUe  will  caz^fully 
measure  it  as  I  have  pointed  out,  they  will  find  that 
I  Piggot's   benevolence   and  veneration  are  not  so 
krge  as  they  thought.    If  "F.R.A.8."  has  never 
seen  **  Practical  Phrenology,"  by  Bridges,  of  Liver- 
pool, I  would  advise  him  to  get  it,  and  he  will  find 
that  phrenology  is  something  more  than  the  hit- 
and-miss   humbug  one  comes  in  contact  with  so 
frequently. 

P.S. — I  was  coming  from  a  lecture  on  phrenology 
when  I  saw  No.  1  of  the  Enolisk  Mecbanio  in  a 
book  stationer's  window,  and  went  and  bought  it, 
twenty- four  yean  ago.  Uark  Moore. 

Phrenological  Museum,  Morecambe. 


THE  HAYDOK  CXTTTEB-BAB. 

[29779.]— Thh  argument  of  the  writer  of  letter 
747,  notlefB  than  his  *' reasonable"  supposition 
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(paragraph  two),  does  seem  slightly  peculiar. 
Because  a  man  has  one  thing  bad,  therefore  all 
other  things,  though  no  way  related  to  the  ad- 
mittedly bad  article,  and  not  made  by  the  same 
people,  or  coming  from  the  same  place,  must  be  bad, 
too — *' worthless  imitations,"  in  fact. 

Let  me  at  once  correct  Mr.  Hines.  I  have  not 
''condemned"  the  Hay  don  bar—I  have  said  it  is 
an  exceedingly  handy  tool  to  have,  as,  indeed,  any 
bar  is.  What  I  have  said  is,  With  a  ^Jjin.  cutter 
it  will  not  bear  comparison  with  a  solid  tool,  and 
that  its  great  overhang  is  much  against  it. 

The  Westinghouse  brake  simUe  shows  how 
utterly  the  point  of  my  argument  has  been  missed. 
To  make  the  cases  at  all  analogous,  the  brakes  to  be 
asmpaie4  Aiould  have  acted  through  the  same 
*' leaky  valves  and  pipes,"  and  then  if,  as  in  my 
examples,  the  one  faded  to  give  more  than  half  the 
effect  of  the  other,  or  produced  its  effect  only  by 
greatly  increasing  the  strain  on  the  machinery  and 
the  wear  and  tear  of  the  line.  I  do  not  see  that 
judgment  based  on  that  trial  could  be  regarded  as 
uxifair.  They  are  tried  under  the  same  conditions 
— ^i.e,,  have  their  power  supplied  through  the  leaky 
valves  and  pipes.  This  is  fair ;  the  other  is  not.  I 
gave  two  examples  of  the  inefficiency  of  the  Haydon 
as  compared  to  a  solid  tool.  Fint  on  my  lathe, 
which,  though  wretched,  is  not  '*  trumpery,''  and 
on  a  slide-rest,  which,  by  the  way,  was  not  said  to 
be  "wretchedly  fitted."  Here  there  was  no  ques- 
tion which  did  the  better  work. 

Mr.  Hines  says  the  overhang  of  the  Haydon  is 
2m.  or  2|in.  That  is  just  what  I  complain  of :  that 
it  is  that  and  can  never  be  less.  I  am  asked  how 
often  is  it  that  the  tool  has  to  overhang  3in  or  4in. 
I  say  on  a  din.  lathe,  and  with  a  bar  or  even  with  a 
solid  tool  of  the  ordinary  section  used  for  such  a 
lathe,  that  the  work  done  would  be  very  light 
indeed — ^little  more,  I  would  expect,  than  scrapmg 
— and  I  presume  this  overhang  is  not  used  by  pre- 
ference, but  only  when  it  can't  be  helped.  But 
really  this  is  beside  the  question:  if  one  inch 
of  overhang  is  sufficient,  is  it  an  advan- 
tage to  be  oblised  to  give  double  that  amount? 
If^  with  a  solid  tool,  you  can  do  your  work 
with  lin.  overhang,  wiU  it  do  it  equally  well 
if,  instead,  you  give  it  2in.  P  And,  in  the  latter 
case,  is  it  not  beyond  question  that  the  stress  is 
gnreatly  increased  on  the  slides  of  the  rest,  so  that  if 
tnere  is  any  weak  point  in  the  rest,  it  is  certain  to 
become  more  apparent  '^ 

Thus,  just  what  I  have  said :  if  the  rest  and  all 
fittings  are  perfect,  it  is  quite  able  to  bear  this 
strain  for  a  time,  like  the  strong  young  man.  But 
if  the  strain  is  unfair  and  unnecessary,  who  will 
say  that,  in  the  long  run.  in  one  case  no  less  than 
in  the  other,  it  will  not  tell  in  the  after  life. 

My  second  example  was  taken  from  trial  of  the 
bar  and  a  tool  on  my  planer.    Here  there  was  no 

{>laoe,  as  Mr.  H.  could  have  seen  had  he  read  my 
etter,  for  *'his  leaky  valves  and  pipes."  And 
here,  too,  I  most  distinctly  say,  the  oar  could  not 
compare  with  the  solid  tool  in  amount  of  work  or 
quality  either ;  and,  except  for  flat  planing,  I  tMnk 
it  by  no  means  a  generally  useful  tool  on  the  planer. 
It  cannot  do  what  the  bars  do  with  ease  and  oon- 
venieuoe. 

I  have  just  been  trying  a  bar  by  Taylor,  of  Man- 
chester, which  I  like  much  better,  and  of  which 
some  time  I  may  send  a  drawing.    I  have  found  it 


equal  to  my  best  solid  tools.  It  has  no  objeotionsble 
overhang.  It  is  very  solid ;  as  it  will  work  with 
less  than  fin.  overhang.  The  cutters  too,  I  think, 
are  of  a  handier  form.  The  sted  of  which  they  are 
made  being  of  a  section  more  easily  formed  into 
such  tools  as  are  only  with  difficulty,  and  then  not 
quite  satisfactorily,  made  out  of  uie  square  steel 
used  in  &e  Haydon — e.g.,  parting  tools,  right  and 
left  end  tools,  square  and  v  screw-cattixig  tools. 

In  oonolusion,  I  may  say  that  I  have  pot  much 
better  results  with  the  H!aydon  by  putting  a  |in. 
packing  piece  under,  so  as  not  to  ulow  more  than 
about  fin*  of  the  cutter  to  project  from  the  sling. 

I  may  also  say  that  with  such  journals  as  the 


(( 


E.  M."  in  our  hands,  and  such  ganeroos  and 
experienced  writers  as  *' J.  K.  P.,"  who  has  in 
back  numbers  given  us  a  working  drawing  of  this 
bar,  in  addition  to  the  information   reguding  it 

g'ven  by  **  D.  H,  G."  himself— it  is  sumv  rather 
te  in  the  day,  and  smells  rather  strongly  of  the 
''  quack  "  I  aJjuded  to  in  my  last,  to  assume,  as  u 
done  by  writer  of  letter  29747,  that  the  owner  of  a 
cutter-bar  is  quite  incapable — ^without  his  impri- 
matur— of  assuring  himself  by  a  comparison  with 
those  drawings  that  his  bar  is  correctly  made  :  or 
that,  because  it  has  not  oome  from  a  certain  place, 
it  is  only  reasonable  to  suppose  it  is  a  **  trumpery  '* 
imitation,  or  a  *' poorly  constructed"  thing,  and 
only  fit  for  the  old  iron  heap. 
March  23.  Fredk.  Carre. 


THE    DAKGEB   OF    STOVSS. 

[29780.]— The  statements  made  in  the  extract 
from  file  Lancet  which  you  gave  at  p.  69  ot  last 
week's  issue  are  of  such  grave  importance,  and 
affect  so  many,  that  it  would  be  satisfactory  if  some 
of  your  diemical  readers  would  kindly  give  us  full 
and  exact  information  on  the  subject.  One  knows 
something  of  carbonic  acid,  but  not  much  about 
*'  oxide  of  carbon."  Is  it  produced  by  all  stoves  ? 
Suffering  from  bronchitic  trouble,  I  have  burned 
one  of  Fletcher's  gas-stoves  in  my  bedroom  through 
the  night  for  several  winters.  Does  that  produce 
it  ?  Is  it  given  off  by  gas  and  oil  lamps  also  'i  And 
how  is  it  that  Russians,  who  cannot  do  without 
stoves,  and  who  avoid  ventilation,  continue  to 
survive  if  ^oooo  o^  carbonic  oxide  destroys  |th  of 
the  blood  m  the  body,  and  if  ''even  when  the 
apartment  in  which  Uie  stove  is  heated  is  well 
ventilated  the  atmosphere  of  the  room  always 
contains  a  sufficient  amount  to  exercise  a  disastrous 
infiuence"?  L.  C. 


[29781]. — ^The  statements  in  the  paragraph  on 
the  above  (page  69)  are  calculated  to  stnke  terror 
into  the  hearts  of  those  who  use  stoves,  even  in 
shops  and  other  open  places,  to  say  nothing  of  thoee 
who  use  them,  as  I  do,  to  warm  dwelling-houses. 
But  let  all  such  di«miH.s  their  fears.  I  have  ut$ed 
stoves,  and  nothing  else  but  stoves,  to  heat  my 
rooms  for  the  last  twenty -five  years.  I  spend  the 
whole  day,  from  morning  till  night,  in  rooms  warmed 
by  stoves,  and  have  never  experienced  the  slightest 
evil  effects  from  them,  and  have  never  lost  a  day 
from  illness  during  that  time.  Qiven  a  fair  drau^t 
in  a  chimney,  the  escape  of  carbonic  acid  or  oxide 
into  the  room  is  an  impossibility.  I  have  20ft.  of 
pipe  to  one  of  mine,  and  on  one  occasion,  finding 
part  of  the  pipe  riddled  with  holes  from  rust,  I 
feared  lest  there  might  bo  some  escape,  but  a  light 
applied  to  the  holes  showed  a  strong  draught  in- 
wards;  however,  I  had  the  pipe  made  good  imme- 
diately. My  stoves  are  open ;  what  a  alow-oom- 
bustion  one  may  do  I  cannot  tell,  but  I  fancy  the 
French  doctors'  experience  is  limited  to  those  and 
others  of  a  similar  kind  used  on  the  Continent. 
Where  wood  is  the  only  fuel  and  is  expensive,  the 
practice  is  to  light  a  good  fire  in  the  morning,  and 
when  it  has  bunied  dear,  the  stove  is  shut  said  the 
damper  in  the  flue  is  closed,  thus  confining  the  heat 
to  Uie  room,  but  also  keeping  in  the  noxious  fumes 
(vide  Baring  Gh>uld*s  '*  Germany  "  ;)  it  is  no  wonder 
they  suffer.  In  the  use  of  stoves  there  are  thjree 
things  imperatively  neceasary:  (1)  The  flue  nod 
chinmey  should  lie  kept  clean.  (2)  The  stove 
should  never  be  allowed  to  become  red-hot,  or 
anything  approaching  to  it.  ^3)  Stove  and  flue 
diould  be  thoroughly  dusted  outside  every  morning; 
the  burnt  dust  produces  the  choking  smell  so  oftwi 
complained  of.  I  should  add  that  the  fireplace  iato 
which  the  flue  runs  should  be  dosed  as  nearly  air- 
tight as  possible.  If  this  is  not  done,  the  wh^e 
draught  of  the  chimney  is  not  utilised,  and  the 
fumes  may  escape  into  the  room.  J.  A.  F. 


BEFIiECTIKa   TBLESC0PB8. 

[29782.] — ^FBOac  time  to  time  we  are  favoured  in 
the  *'£.  M."  with  beautiful  sketches  of  Saturn, 
Jupiter,  the  Moon,  and  other  interesting  views  that 
are  to  be  seen  in  the  heavens ;  and  in  many  cans 
the  power  of  telescope  is  stated,  such,  for  instanr^, 
as  the  sketch  of  Saturn  in  your  issue  ot  Biarch  'r.\ 
page  7*2,  by  Mr.  Geo.  P.  H.  Hallowee.    Now  th«t»« 

gictures  are  a  nuzzle  to  me ;  I  should  like  to  knoiv 
ow  they  are  done — ^i.o.,  by  what  meant  is  the  sire 
of  picture' arrived  at,  fur  I  can  get  ^»fy»^hig  Eku 
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them.  Mj  teleeoope  is  a  Newtonian  reflector  of  my 
own  mounting :  my  speculum  is  a  yery  good  one  of 
6^in.  dia.,  and  has  been  tested  by  Mr.  Wossell 
lumaelf,  and  pronounced  yery  perfect;  the  erye- 
pieoee  and  flat  I  bought  of  Mr.  Caplatzi.  When 
the  teleaoope  has  the  mghest  power  (Bamsden)  it 
will  stand,  which  giyes  a  yery  hazy  picture,  the 
aise  of  Saturn  when  oompared  with  the  open  points 
of  a  pair  of  compasses  ftX  lOin.  bom  die  eye  is  not 
more  than  |in.  in  the  dia.  of  the  zings,  and  nothing 
at  all  is  seen  of  the  diyisions ;  again,  when  the  same 
power  is  turned  to  Jupiter,  I  can  see  his  belts 
faintly,  but  nothing  to  compare  with  the  sketches 
said  to  be  seen  by  a  refractor  of  Sin.  aperture. 
Nor  is  this  entirely  my  case :  a  friend  of  mine  has 
a  6in.  speculum  smiilarly  mounted,  and  his  experi- 
ence is  vrorse  than  mine,  and  he  goes  so  far  as  to 
state  that  the  sketches  giyen  in  *'  £.  M."  and  other 
works  are  oyerdone  and  misleading.  I  would  not 
say  so  much  myself,  but  I  should  like  to  hear  what 
others  hayo  to  say  who  possess  reflectors  of  6in. 
aperture.  Befiector. 


REPLIES  TO   QUERIES. 


•  ♦» 


%•  In  their  ansirertf  Correspondents  are  respect- 
fuUy  requested  to  mention,  in  each  instance^  the  title 
and  number  of  the  query  asked. 


[67472.]— Dead-beat  Eacapement.— The  way 
of  making  a  dead-beat  escapement,  described  by 
*'  Forres,  N.  B.,"  has  certainly  the  merit  of  sim- 
plicity ;  but  is  he  not  oyerlookiug  that  the  dead  face 
of  the  down  pallet  would  not  be  at  a  tangent  to  the 
^heel,  and  it  the  impulse  faces  are  drawn  to  a  circle 
the  size  of  the  wheel,  the  angle  of  impulse  is  too 
great.  It  has  been  demonstrated  both  theoretically 
and  practically  that  the  angle  of  impulse  should  be 
small  rather  than  large,  and  I  do  not  think  2'  should 
be  exceeded.  G.  T.  C. 


[67680.1— Colouring  Wax,  4kc.— Wax  and 
matters  of  a  like  nature  may  be  coloured  vrith  the 
following : — ^Yellow :  Use  saffron  or  gamboge,  heat- 
ing for  some  time,  and  straining;  annatto  will 
answer  yery  well.  Magenta :  Heat  magenta  crystals 
with  steanc  acid ;  this  will  then  combine  in  any 
proportion.  Other  shades  of  red  may  be  obtained 
Dy  using  alkanet  root  and  dragon's  blood  (in 
powder).  Qreon :  Oleate  of  copper  melted  in  with 
the  substance  to  be  used.  Coloured  powders  are 
sometimes  used,  but  they  arc  very  likeuy  to  settle, 
even  when  used  with  the  gi-eatest  care. 

W.  H.  TUNLEY. 

[67766.]— Hleotrlc  BeUa  (Xr.O.)— KMr.  Chad- 
wick  will  supply  fuller  information  as  to  the  type  of 
the  E.R.  indicator,  the  position  and  number  of  cells, 
&c.,  I  may  be  able  to  help  him. 

W.  Pebben  Matoocx. 

[67784.1 — lilme. — ^This  is  rather  a  peculiar  query. 
"  B.  B.**  says  he  bums  lime  out  of  three  yarieties 
of  stone,  and  wants  somebody  to  tell  him  whether 
th£y  are  suitable  for  this  or  tnat  purpose.  It  seems 
tome  that  '*B.  B."  mi^ht  easuy  try  for  himself 
whether  or  not  the  yarieties  of  lime  he  produces  are 
suitable  for  building  or  plastering,  or  pay  some 
builder  to  test  them  for  him.  The  question  cannot 
interMt  any  reader  but  himself,  and  it  seems  to  be 
one  of  those  put  by  people  who  would  almost  get 
others  to  eat  their  oinners  for  them  if  they  could — 
they  seem  so  helpless.  A.  G. 

[67800.]  —  Celluloid.  —  Descriptions  of  the 
methods  of  making  celluloid  haye  appeared  in  bode 
nnmbera ;  but  as  the  process  is  a  patent,  I  do  not 
see  what  '*  Bert "  can  do  in  the  matter.  The  cellu- 
loid is  rolled,  now,  into  thin  sheets,  and  for  the 
identical  purpose  indicated  by  the  querist.  See 
p.  353  last  yolume.  T.  Z. 

[67801.1— Biainfeotajita.— Sulphate  of  iron  is 
a  useful  disinfectant,  both  the  sulphuric  add  and 
the  iron  acting  on  faecal  matters ;  but  in  itself  it  is 
a  deodoriser.  The  chemical  reaction  depends  on  the 
nature  of  the  solution  into  whidi  the  sulphate  is 
put.  SSLDC. 

[67826.]~Broken  TortolseflheU.— I  belieye 
tortoiseshell  can  be  cemented  together  by  simply 
softening  the  edges  in  steam  and  pressing  them  to- 
gether; out  a  cement  often  employed  consists  of 
sheUac  and  mastic  dissolyed  in  spirit  and  a  little 
tnzpentiue  added.  M. 

[67833.] — Pedals. — Organ  pedals  presumably. 
There  are  several  diagrams  in  oack  numbers— e.g., 
No.  010.  T.  P.  Q. 

[67836.]  —  Br?  Seotlonal  Tnroing'.— Must 
haye  a  model  to  guide  the  tool ;  but  see  the  indices. 

B. 

[67839.] — Dead-beat  G^alvanometer  Needle. 
— ^Has  not  this  question  been  answered  recently  P  If 
not,  96©  Culley*s  <' Handbook  of  Practical  Tele- 
graphy." X. 

[67831.]— Oartwheela.— According  to  "Yoimg 
Spud's"  request,  I  send  a  rough  sketch  of  the  plat- 


form, which  I  think  explains  itself.  The  chain  A 
is  fixed  to  a  beam,  or  anything  safe  oyerhead,  to 
which  chain  hooks  the  leyer  C,  on  the  end  of  which 


is  the  chain  B.  When  it  is  required  for  use,  put 
the  tire  on  the  wheel,  hook  on  the  chain  B,  raise 
slightly  and  turn  (as  described  before),  then  lower 
the  whole  into  the  water.  A  and  G  can  be  taken 
down  when  not  in  use.  Walteb  J.  Pabkbb. 

[67874.1— Tracing  Fluid.— Using  the  number 
and  heading  adopted  by  the  "Lydney  Dispenser," 
p.  34,  though  it  has  nothing  to  do  with  the  query 
of  that  number,  I  would  point  out  that  his  state- 
ments about  sepia  and  Indian-ink  are  as  incorrect 
as  the  number  he  ^yes  to  his  reply.  Indian-ink  is 
not  the  '*  dried  jmce  or  secretion  of  the  moUusc  or 
cuttle-fish  called  sepia,"  for  Indian-ink  is  block, 
whereas  sepia  is  brown  decidedly.  I  do  not  think 
sepia  has  any  therapeutical  yalue  whateyer,  and  as 
to  Hahnemann  and  homceopathy,  a  patient  will 
certainly  do  as  well  without  sepia  as  witli  it. 

CoxicoN  Seitbs. 

[67905.]— Bleotro-JCagnet.— Many  thanks  to 
Mr.  Bottone  for  reply,  page  70,  to  the  query,  which 
was  not  suJSIciently  expliat.  What  I  want  to  know 
is,  Whether  tiie  electricity  evolyed  from  a  Wims- 
hurst  influence  machine  can  be  conyerted  into 
current  electricity  capable  of  magnetising  a  bar  of 
soft  iron  similarly  to  the  current  from  a  battery. 
A  reply  will  yery  much  oblige.  X.  T.  Z. 

[67930.1 — Bicycle  Oranks. — I  haye  sent  a  sketch 
of  a  simple  affair  which  I  made  for  my  own  use. 


and  which  has  proyed  yery  successful,  and  with  a 
little  care  in  using  will  scarcely  markyour  cranks. 

W.  WOOLDBIDOE. 

[67948.]— Wind-preMure  Gkiuge.- This  is  a 
yery  ingenious  arrangement ;  but  I  should  make  B 
of  flat,  smooth  steel,  ^in.  thick  by  2in.  broad,  and 
let  it  pass  between  two  polished  steel  rollers ;  then 
you  oould  do  away  wim  the  two  small  steel  arms 
marked  J  on  diagram.  To  get  best  effect,  F  must 
haye  at  least  twice  the  area  of  the  pressure-plate 
A.  If  you  put  in  the  smooth  ^in.  steel,  it  will  keep 
the  pressure-plate  square,  with  much  less  friction 
than  the  two  steel  arms  you  now  haye.  For  some 
of  the  best  anemometers  ever  designed,  see  Jamie - 
son's  *'  Mechanical  Dictionary,"  p.  41. 

F.B.M£T.SOC. 

[67960.]— lioaing Watches.-" Puzzled"  must 
be  young  at  the  watch  trade.  Hairspring  collet  of 
Englif^  leyer  must  be  moyed  round  on  staff  with 
screwdriyer  or  other  suitably  pointed  tool  towards 
free  end  of  qpring,  say,  ^in.,  then  replace  balance 
and  pin  in  on  beat,  leaving  the  regulator  on  centre 
of  index.  Don*t  know  what  is  meant  by  spring 
being  pinned  in  at  shortest  or  longest.  In  what- 
ever position  hairspring  is  on  staff  in  relation  to 
roller,  it  must  be  pinned  in  so  as  to  have  watch 
exactly  on  beat,  -/i,in.  either  way  would  put  it 
wrong.  With  Geneve  lever  an  exactly  opposite 
course  must  be  followed.  Bemove  oock  with 
balance  attached,  place  upper  side  down  on  board, 


unpin  spring,  move  it  round  on  staff,  about  -^in. 
towards  oen&e  of  spring,  then  pin  in  so  as  to  be  on 
beat.  In  this  case  less  spring  will  be  through  stud 
after  the  operation  than  before  it  by  i^in.,  with 
£.  lever  -^in.  more  sroing  will  be  through.  Shall 
be  happy  to  give  "Puzzled"  any  hints  he  may 
require.  Ibish  Hobolooist. 

[67964.]  —  DresBlng  Threahinff  ICaohlne 
CoTers.— Thanks  to  "  Jack  of  All  Trades  "  for  hia 
reply.  Should  the  cloth  be  dressed  on  both  sides, 
andnow  in  the  country  is  the  best  way  to  holdlhem 
where  there  is  no  apparatus  for  same?  What  ia 
the  best  sort  of  cloth  to  make  them  of  before  dress- 
ing? Cakbbidobbhibb  Bot. 

[67980.]— Becoverlng  CuSO^.— Copper,  and 
more  especially  the  finely  divided  copper  prepared 
by  precipitation,  is  soluble  in  dilute  sulphuric  add, 
if  air  has  free  access.  Or,  if  it  be  aesirable  to 
dissolye  it  more  rapidly,  it  may  be  tested  with  hot 
sulphuric  add.  Sulphurous  add  is  then  given  off,  aa 
shown  in  the  following  equation  : 

2H^04  -f  Cu  =  CuSO^  +  H,0  +  SO,. 

Another  very  elegant,  but  stinking,  way  of  pre- 
paring pure  copper  sulphate  is  to  predpitate  the 
hltered  but  impure  add  cuprous  solution  oy  meana 
of  sulphuretted  hydrogen ;  this  throws  down  the 
copper  in  the  form  of  sulphide ;  if  this  bo  now 
washed  and  exposed  to  the  joint  action  of  air  and 
water  it  becomes  oxidised  to  a  pure  sulphate  and 
can  be  cryst^ised  from  the  solution  after  filtration. 

8.  Bottone. 

[67992.1— Water  Blower.- To  "  Aquabius."- 
I  should  oe  very  much  obliged  if  you  would  send 
sketch  of  the  one  mentionea  for  very  small  work. 
The  iobfi  I  have  in  hand  are  such  as  can  be  done 
witii  olowpipe  on  a  piece  of  charcoal.  The  height 
of  fall  of  water  is  omy  about  16ft.  The  supply  is 
regular  enough,  as  it  comes  ttom  a  dstem. 

Lux. 

[68016.]— Carbon.— Will  F.  W.  Mason,  who 
replied  on  p.  69,  give  further  particulars  ?  I  think 
m^  Imowledge  of  chemistry  will  enable  me  to  follow 
him.  Leeds. 

[68048.]— Self-SbtrdeninflT  SteeL- The  reply 
of  **  Gilbert"  on  page  77  is  quite  correct,  making 
due  allowance  for  tne  terseness  of  teohnioai  detail ; 
but,  as  it  may  puzzle  the  querist  and  others,  it  may 
be  as  well  io  reproduce  the  brief  directions  issued 
by  the  makers.  Mushet's  special  steel,  then> 
shoiUd  be  worked  in  the  same  manner  as  ordinary 
lathe-tool  steel,  but  it  should  not  be  forged  when 
getting  cold.  It  should  be  heated  gradually  but 
uioroughly  (a  soaking  heat^,  and  when  forged  and 
shaped  it  should  be  put  adae  to  cool,  not  dipped  in 
wa&r.  Tliat  is  all.  Bo  the  forging  and  shaping 
during  the  time  the  steel  retains  a  good  heat,  then 
leave  it  to  cool  by  itself.  A.  M. 

[68060.]— Smelting  Copper. — If  you  have  a 
fireplace  something  like  sketch,  you  must  put  an 


iron  plate  on  the  top  of  first  bar,  at  A  in  sketch, 
and  close  up  the  does  and  front  of  chimney  with 
bricks  and  mortar,  as  air-tight  as  posdble,  m  the 
way  shown  at  B,  but  leaving  a  small  hole  C,  large 
enough  to  allow  the  crudble  to  be  drawn  in  and 
out ;  the  crudble  must  be  made  of  clay  or  plumbago, 
&c. ;  if  it  was  an  iron  one  it  would  melt  with  Sie 
contents.  The  iron  plate  must  fit  loosely,  leaving  a 
space  at  the  sdes  (I>  in  sketch V  to  allow  a  draught 
to  pass  through  the  fire.  Wnen  you  use  it  light 
the  fire  with  wood  and  coal,  afterwards  put  coke 
on,  and  put  in  crudble  with  copper  in,  and  put  a 
date  or  piece  of  sheet-iron  in  front,  and  it  will 
mdt.  I  smelted  a  lump  of  iron  41b.  wei^t,  in  a 
day  crudble  in  a  quarter  of  an  hour^  with  a  fur> 
nace  like  this  one.  R.  BL.  CfiAyior. 

[68063.]— SmaU  UaUeabl*  Cavtiags.— I  hay& 
sent  sketch  of  annealing  furnace:  A  being  fire 
holes,  B  ia  brickwork  for  annealing  boxes  to  stand 
on;  the  front  is  left  until  the  furnace  is  full  of 
boxes,  then  brick  up  front.  The  brands  of  iron 
that  are  used  are  H.O.M.,  Wliite  and  Lawn.  For 
small  casting,  use  half  of  each ;  the  material  placed 
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with  the  casting  is  red  hematite  ore.  For  light 
oastizig  you  miut  mix  8  parts  of  old  (or  what  has 
heen  uoed  before)  to  one  of  new ;  if  you  have  no 
old  you  must  put  some  in  a  box  with  some  pieces 
of  H.C.M.  iron,  and  bum  in  the  furnace  tor  24 
hours  up  to  a  good  red  heat;  then  that  will  be 
strdng  enough  for  the  first  time,  then  you  will  have 
to  mix  afterwards.  Ck)al  is  the  best  fuel  to  use  for 
annealing.  The  time  that  is  taken  for  annealing 
depends  on  the  thickness  of  the  castings :  if  from  a 
i  to  a  i  about  three  days,  if  larger  they  will  take 
longer.  W.  W.  B. 

[68062.]— Wheel-Outtingr.  —  "  Wheelwright " 
is  not  very  dear  in  the  expression  of  his  wants.  I 
presume  he  wants  to  use  the  change- wheels  of  his 
screw -cutting  lathe,  so  that  by  one  or  more  revolu- 
tions of  the  screw  which  moves  the  slide-rest  along 
for  screw-cutting,  he  can  set  a  train  which  will  move 
his  mandrel  just  one  tooth  of  the  wheel  he  proposes 
to  cut.  This  is  a  simple  calculation ;  but  whether 
he  can  use  a  set  of  wheels  rising  by  five  teeth  from 
20  to  120  is  a  question  of  fractions.  Suppose  he 
wishes  to  cut  a  wheel  of  40  teeth,  and  that  the 
alide-rest  screw-wheel  is  to  move  round  40  times  to 
one  revolution  of  mandrel,  then  each  revolution  of 
slide- rest  screw  equals  one  tooth  of  the  wheel  to  be 
cut,  then  the  fraction  is  simply  Y.  This  must 
be  expanded  to  suit  the  limit  of  change-wheels, 

such  as  ^<i  =  f  X  i  X  f  =  ^8  X  W  5^  \®o^-  Th« 
denominators  are  me  drivers,  the  numerators  are 
driven.  These  fractions  may  be  placed  in  any  order, 
and  the  denominators  interchanged  one  with  another 
if  more  convenient  to  their  running  together.  As 
the  above  fractions  stand,  change- wheel  80  would 
be  on  mandrel  and  20  on  slide-rest  screw.  Thus, 
20  rans  into  100,  40  -  80,  or  mandrel  30  -  120. 
If  the  slide-rest  screw  moves  thrice  (or  any  other 
number)  to  one  of  the  teeth  of  the  40  wneel,  £hen  the 
fraction  is  ^  =  f  x  ^  x  f  «  Af <i  x  ^$§.  x  1%,  If 
the  slide-rest  screw  only  moves  half-round  to  each 
tooth  with  the  first  arrangement  of  wheels,  then 
the  number  cut  will  be  80.  Fraction  b€KX>mes 
40 
1    =  ^]<^  as  above.    If  the  slide-rest  screw  is  to  be 

moved,  say,  -^V  round  to  each  tooth,  then  the 
fraction  becomes  f 8  =  |  x  J  -  Vir  x  J8»  or  58 
where  80  is  on  mandrel,  and  these  are  toothed 
wheels  whidi  **  Wheelwright "  possesses. 

AX^TEUB. 

[68065.]  —  Enamelling'  Small  Artioles.  — 
"1).  L."  will  find  recipes  for  enamels  for  iron  or 
copper  in  back  numbers,  both  raw  and  for  calcining 
ana  grinding.  If  these  do  not  suit,  he  had  better 
say  what  enamels  he  wants  (that  is,  what  colours), 
and  if  he  has  convenience  for  grinding. 

POITEE. 

[68066.]— Measnrinfir  Fendulums.-^The  length 
of  a  pendulum  is  measured  to  the  "centre  of 
oscillation,'*  which  nearly  coincides  with  the  centre 
of  the  bob,  supposing  the  bob  to  be  either  circular 
or  cylindrical  m  shape.  Strictly  sp^Udng,  the  centre 
of  oscillation  is  a  little  above  uie  centre  of  the  bob, 
and  differs  slightly  according  to  the  proportions  of 
the  bob  and  rod  of  the  pendulum ;  but  the  rule 
given  is  near  enough  to  make  the  pendulum  by, 
leaving  the  exact  length  to  be  found  by  timing  and 
regulating  afterwards.  F.  E.  C. 

[68068.]— Boiler.— Cast  iron  quite  unsuitable  for 
such  a  pressure. 
Bristol.  T.  C. 

[68083.]— Pletcher*B  Bath  Heater. —  lam 
afraid  there  is  no  cure  for  this  occasional  down 
draught.  I  have  had  one  fitted  up,  and  although 
the  maker's  instructions  in  my  case  were  faithfuBy 
carried  out,  it  provoldugly  happens  sometimes  when 
I  want  a  warm  bath,  perhaps  particularly,  the  flue 
will  not  act  properly ;  but  the  gas  is  blown  down 


out  of  the  holes  at  the  bottom  of  the  heater,  and  on 
attempting  to  re-light  it  there  results  an  explonon 
of  gas  that  blows  out  the  light,  and  the  bath  for  the 
time  being  has  to  be  abandoned.  I  have  inquired 
at  the  place  where  it  was  bought,*  and  they  said  it 
was  a  dif&culty  they  had  not  been  able  to  surmount, 
but  recommended  me  to  some  engineering  company 
who  made  flues,  &c.,  a  special  study ;  but  I  did  not 
go,  for  I  thousht  if  their  plan  was  worth  trying  the 
makers  of  the  heater  would  adopt  it.  What  I  would 
recommend  and  what  I  am  going  to  try,  is  to  have 
a  door  IDce  a  soot-door  ins^ted  somewhere  in  the 
flue,  and  previous  to  lighting  the  gas  in  heater  to 
insert  in  tnis  door  a  gasH^t  or  lamp,  just  to  warm 
the  air  in  the  flue,  and  so  mduce  an  upward  draught. 

T.  He^th. 

[68081.1— Dynamo.  40  to  SO-Lighter.- The 
distance  from  base  of  dynamo  to  centre  of  shaft 
is  I6^in.  The  distance  from  base  of  dynamo  to 
the  centre  of  lower  fleld  masnet  is  4}in.  For  the 
armature  I  should  recommend  an  armature  of  the 
Padnotti  type,  built  up  of  toothed  laminations, 
7in.  diameter,  7in.  deep.  The  front  bearing  is  re- 
presented at  A,  and  should  be  of  phosphor-bronze. 


Hie  rocker  which  supports  the  brush-holder,  and 
which  sUps  over  the  nozzle  of  the  front  bearing^  is 
flgured  at  6.    This  should  be  of  brass,  the  side 


holes  being  bushed  with  vulcanised-fibre  washers. 
The  brush -nolders  which  fit  into  these  holes  in  the 
rocker  should  be  of  the  pattern  shown  at  C,  and 


^,\\\\  W 


exactly  what  he  requires.    I  have  had  several  in  use 
a  long  time.  F.B.Mjbt.8oo. 

[68096.]— I*annch  Engines.— Have  your  h.p. 
cyunder  ^.  diam.,  l.p.  cyl.  I6in.  diam.,  and  length 
of  stroke  9in.  The  boiler  of  the  marine  return- 
tube  type,  4ft,  9in.  diam.  and  6ft.  long ;  propeller 
48iii.  diam.,  and  screw-shaft  Bin.  diam. 

liongsight.  J.  Stokkb. 

[68097.]— Boring  Holea  in  Ctranite.- Ton  can 
make  the  holes  in  your  granite  with  a  jumper, 


furnished  with  springs  to  give  an  equable  pressure 
of  the  brushes  on  the  commutator. 

S.  BOTTONE. 

[68092.]— Begulatlng  Ghas  Burner.— If  the 
querist  will  write  to  Parkinson  and  Co.,  Penn- 
street,   Belmont-row,   Birmingham,    he   will   get 


made  of  the  best  steel,   as   sketch,  used  with  a 
hammer.  HiJTDT  Man. 

[68098.]— Tlirottle- Valve.— Make  an  ordinary 
wing  throttle- valve.  It  consists  simply  of  a  short 
cylinder  with  a  stuffing-box  at  side  and  a  valve  some- 
what diagonally  set  inside,  and  which,  by  means  of 
a  lever  on  spindle  proiecung  through  stuffing-box, 
can  be  placed  more  or  less  in  line  with  the  bore. 

Bristol.  T.  C. 

[681  lO.J— Painting  areenhonse  Pipea.— See 
answer  ISo.  67096,  page  442,  last  volume.  Shellac 
dissolved  in  solution  of  borax  as  vehicle,  lampblack 
as  pigment.  F.  G.  Lloyd. 

[68116.]— Dynamic— Be  more  explicit.  Is  the 
weight  to  slide  6ft.  before  falling  or  after,  and  how 
far  u  body  to  be  allowed  to  fall— lOft.  or  1, 000ft.  ? 

Bristol.  T.  C. 

[68 1 26.]— Pajcis  Exposition.- What  vou  want 
is  a  "  h6tel  meublee  "  or  "  maison  meubl^."  Get 
the  latest  edition  of  "  Baedeker's  Guide  to  Paris," 
without  which  you  will  not  set  along  comfortably, 
and  you  will  find  many  sudi  ndtels  mentioned  cen- 
trally situated  in  and  about  the  Bue  de  Rivoli.  In 
the  Quartier  Latin,  on  the  opposite  side  of  the 
river,  they  abound.  No  meals  of  any  kind  are 
served.  Breakfast— coffee,  ohocolat,  milk,  eggs, 
omelets,  &c. — can  be  had  at  a  cremerie  ;  dejeiiner 
and  diner  at  Duval's,  or  at  the  Exposition.  The 
charge  for  a  room,  say,  on  the  fourth  or  fifth  floor 
(au  quatrieme  ou  au  dnquieme)  is,  in  a  good  house, 
2.60f .  or  3f . ;  service  or  attendance,  60c.  per  night, 
and  candles,  one  or  more,  at  SOc.  each;  and  the 
garden,  who  makes  the  beds,  fetches  water,  &c., 
expects  If.  or  2f.  per  week  from  each  person. 
Never  go  where  the  proprietor  of  hotel,  restaur- 
ant, caf^,  or  cremerie  knows  anything  about 
English,  or  ten  to  one  you  will  be  overcharged. 

Pbkin. 

[68129.]— Clay.— This  day,  with  careful  firing, 
should  make  good  red  bricks.  I  don't  know  where 
this  particular  clay  lies;  but  there  is  plenty  like  it 
in  the  east  and  south  midlands.  PoTTzai. 

[68135.]— Speculum  Orindinff.— J*  Amateur  " 
is  creating  in  his  mind  a  difficulty  whidi  need  not 
exist.  Let  him  work  a  8i>eculum  ever  so  truly 
spherical,  he  will  always  find  the  expanded  image 
of  an  illuminated  pinhole  at  the  centre  of  curvature 
will  be  bounded  more  sharply  without  the  focus 
than  within  it.  This  arises  from  some  diffraction 
phenomena  not  well  understood  so  far  as  I  know, 
out  it  is  the  amount  and  character  of  this  bright 
bounfUng  ring  outside,  and  the  reverse  of  it  within, 
which  to  a  practised  eye  are  a  rough  and  ready 
index  to  the  figure  of  the  surface  of  the  speculum. 
Personally,  I  never  now  use  an  eyepiecejM  the 
shadow  test  reveals  to  me  all  I  wish  to  know  aa 
regards  the  symmetry  of  a  concave  surface,  and  the 
zonal  test  supplies  the  only  point  in  which  the 
shadow-test  fa^.  Now  the  ability  to  do  this 
comes  from  practice  combined  with  judgment,  but 
if  this  bright  ring  be  anything  more,  but  not  much 
more,  than  a  narrow  bright  bounding  line,  then  the 
figure  is  elliptical ;  to  what  extent,  and  whether 
regular  in  its  gradations,  the  ahadow-test  does  not 
disclose.  This  bright  ring  is  always  present  with 
any  elliptical  figure,  with  the  parabolic,  and  witti 
any  hyx>erbolic  figure,  at  least  so  far  as  telescopic 
^ecuLsk  are  concerned,  and  correspondingly,  the  ex- 
panded image  within  the  focus  a  "tale  unfolds" 
so  much,  that  while  a  slight  nebulosity  (to  quote 
the  late  Dr.  Draper's  book)  shows  with  a  moderately 
elliptical  figure,  this  develops  into  flares  and 
streamers  with  the  hyperbola.  The  eyepiece 
"  Amateur  "  uses  is  far  too  low  to  be  of  real  service 
in  detecting  local  errors.  I  cannot  attempt  to  teach 
'•  Amateur"  on  x>aper  the  process  of  correcting  his 
speculum,  but  must  advise  him  to  read  up  the 
**  E.M."  from  Vols.  XXIX.  to  XXXIX.  to  mount 
his  speculum  into  a  telescope.  Buy  an  Al  flat 
mirror,  use  a  reliable  eyepiece,  and  eee  what  defini- 
tion he  gets  on  some  small  but  well  marked  object 
on  the  moon.  If  *'  Amateur  "  wishes  to  become  a 
professional  maker  he  must  make  up  his  mind  to 
work  with  undaunted  and  unremitting  perseverance 
before  he  can  expect  to  meet  vrith  high-class  results, 
sudi  as  observers  now  justly  have  the  right  to 
expect  and  demand.    Sir  Howard  Grubb  has  justly 
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said  that  a  good  o.g.  cannot  be  made  on  paper,  and 
the  aame  oonditions  apply  to  the  making  of  an  A 1 
■peculum.  J.  C.  LnraooTT. 

[68137.]— Beading:  Fire  Bars.— Have  them 
made  thinner  in  the  bottom  wotion  and  deeper^  and 
dietonce-logB  cajrt  on  in  the  centre  to  keep  them 
upright,  then  they  will  not  set  drank. 

jacol  07  All  Trades. 

[68137.]p-Bendixi9  of  Fire  Ban.— I  have  leen 
bars  bent  in  a  Boby  engine  in  a  wTwil^r  manner.  I 
believe  the  cause  is  that  the  bars  rest  upon  angle 
iron,  with  no  space  behind  to  let  clinkers  or  other 
hard  substances  fkU  through.  Hie  consequence  is, 
that  when  these  substances  get  behind  the  bars 
when  cold,  there  is  no  room  for  tiliem  to  expand 
when  hot.  Mas. 

[68137.]— Bendinff  of  Pire  Bars.— There  are 
seyeral  causes  for  fire-bars  bending.  1.  Quality  of 
coal, burnt;  sulphur  in  coal  deteriorates  the  bars. 
2.  Leneth  of  bars,  which  should  not  exceed  24  to 
ddixL.  ^  3.  Bare  exjNuidxng.  4.  Ban  being  made  too 
Hght  in  section.  5.  Air  spaces  between  Ibars  being 
too  small.  With  ban  40in.  in  lengtii  the  width  at 
top  should  be  fin.  full,  ^in.  at  bottom,  depth  4in., 
air-spaces  }in.,  bare  wrought  iron.  MoGill. 

[68137.V-Bondinff  of  Pire  Bars.— Perhaps  it 
is  m  the  fuel  you  are  using — some  heats  the  Dan 
more  than  other  kinds.  Have  you  two  distance 
pieces  on  each  bar  besides  the  ends  ?  I  was  recently 
troabled  in  the  same  way  with  a  Lancashire  boiler, 
and  thought  that  perhaps  the  dinken  got  down  and 
prevented  the  ban  expanding  endways,  so  adopted 
ship  ban,  or  those  with  a  notch  at  one  end  and  a 
bevel  at  the  other,  for  free  expansion,  and  it  has 
nearly  cured  this  case.  A  little  steam  in  ashpit 
would  help  your  case. 

Bristol.  T.  C. 


MillsCVanVooret). 


[68140.]— Bicycle  Chain.— To  clean,  boil  it  in 
soda  and  water,  put  on  the  machine,  and  re-oil. 
Use  good  cycle  oil.  Ex. 

[68140.]— Washiziff  French  Merino.- If  any 
very  greasy  patches,  take  worst  out  with  hot  iron 
betweoi  two  blotting- papen  or  more,  or  rag ;  then 
use  ox-gaU  and  soft  water  or  urine,  well  rinse,  and 
drem  with  weak  linseed  mudlage ;  or  you  may  dean 
with  carbonate  of  ammonia,  or  ammonia  fortis — 
loz.  to  two  quarts  of  soft  water. 

Jack  of  All  Tbadzs. 

[68146.]— Marine  Steam-Enffine.— '*  Esca*' 
will  find  each  of  his  queries  fully  answered  in 
Seaton^s  "  Manual  of  Biarine  Engineering,"  pub- 
lished at  18s.  6d.  UoQiLL, 

[68146.]— Steam-Enffine.— As  regards  propor- 
tions, you  had  better  buy  Molesworth*s  **  Pocket- 
book,**  published  at  6s.,  which  may  suit  you ;  also 
Boiime*s  **  Handbook  of  the  Steam-l^gine,*'    at 


aame  price. 
Bristol. 


T.  C. 


[68147.1- Photo.  Bnlarffingr  Apparatus. — 
"Indian  *  will  note  in  the  current  number  of  the 
*'  £.M.'*  that  the  new  enlarging  apparatus  made  by 
Watson  and  Sons  is  so  constructed  that  the  con- 
denser may  be  put  immediately  at  the  back  of  the 
plate,  or  mrther  away  from  it  if  a  smaller  negative 
IS  to  be  enlarged  from.  As  to  illununation,  he 
could  get  nothyig  better  than  a  40  or  60  candle- 
power  Argand  paraffin  lamp.  The  bumen  alone 
(No.  3)  cost  in  Prance  or  Germany  Is.  8d.,  and  no 
doubt  they  can  be  obtained  in  India  for  a  half  moro 
(I  ^ot  one  in  Africa  for  half  a  crown),  and  a  tin- 
smith win  make  an  oil  receptacle  for  his  lantern 
for  Is. 

Plymouth.  B.Sc. 

[68150.] — Chemical. — You  do  not  say  from  what 
you  wish  to  separate  these  odds.  Ilie  distinguish- 
m^  tests  are  as  follows :— Formic  add,  HCHO-, 
reduces  salts  of  Ag,  Hg,  Au,  and  Pt,  is  not  charrd 
bv  heat,  but  like  oxalic  add,  splits  up  into  an  oxide 
ox  OKrbon  and  water.  Formic  acid,  however,  splits 
up  iiito  the  monoxide  of  carbon  and  water,  whilst 
oxalic  odd  splits  up  into  carbon  dioxide  and  water. 
Formic  add  is  solid  bdow  32^.  Formic  add  may  be 
obtained  from  oxalic  add ;  thus : — 

HjCjO^  =HCHO,  +  CO,. 

The  best  test  for  an  acetate  is  its  odour ;  if  you  heat 
an  acetate  with  H^O^,  fumes  of  acetic  add  are 
given  off.  This  is  very  diaracteristic.  Again,  to  a 
neutral  solution  of  an  acetate,  add  a.neutral  solution 
of  perchloride  of  iron.  A  deep  red  coloration 
occurs :  this  is  acetate  of  iron— Fe,6CgH,0,.  Pure 
oxalic  add  is  entirely  dissipated  by  heat ;  thus : — 

H,C,04  -  CO  +  CO,  -I-  H,0. 

A  solution  of  an  oxalate  gives  a  predpitate  with 
a  Boliible  salt  of  cerium,  consisting  of  CeC-O,. 
Chloride  of  barium  gires  a  precipitate  of  Ba^C^Oj 
soluble  iu  HCl.  Tartrates  when  heated  give  off 
CO^  and  C  u  set  free ;  the  odour  resembles  that  of 
burnt  sugar.    A  neulval  solution  of  .a  tartrate  gives 


a  white  prec.  with  AgNO,,  of  Ag,C«H.Oc  blackened 
on  boilini;,  owing  to  the  itMlnction  of  the  salt.  The 
test  between  a  tartrate  and  dtoate  is, 
tartrale  of  calcium  is  soluble  in  KHO  Qoold) ;  dtrate 
of  caldum  is  not  soluble.  SalicyUo  aad  may  be  ob- 
tained naturally  or  artifididly,  the  natural  salicylic 
add  being  obtained  from  Betula  lenta  or 
Oaultheria  procumbens.  Artificially  it  may  be 
obtained  by  combining  the  elements  of  HC«HftO 
with  CO,.  The  difference  of  the  natural  and 
artificially  propared  is  markedly  observed,  how- 
ever, when  crystals  are  subjected  to  microscopical 
examination.  Chemically  these  are  the  same — 
HCAOi— but  therapeutically  j^ysidaus  state  they 
cannot  get  the  same  results  with  the  artificial  as 
with  the  natural  add.  Both  acids  strike  a  plum- 
violet  colour  in  aoueoua  solution  with  perchloride  of 
iron.  Salidn  is  ootained  from  willow  bark.  This, 
by  boiling  with  dilute  H^SO.,  is  converted  into 
saUgenin  and  glucose.  Hydride  of  salycyl, 
Ct^O,H  is  at  present  much  used  in  perfumery 
to  imitate  the  odour  of  heliotrope. 

Fbbdebiox  Datib. 


[68161.1— G-.N.  Bnginoa. — ^My  own  exi)erienoe 
of  the  suDurban  engines  hardly  coinddes  with  that 
of  the  querist,  ana  probably  there  is  really  no 
difference  of  any  value  in  the  paxticulan  he  men- 
tions, since  all  suburban  trafiic  engines  are  the  result 
of  a  gradual  approach  to  the  most  useful  design, 
and  the  Q.N.  tanks  an  far  moro  like  the]iuual  form 
than  those  of  the  N.L.  It  has  always  appearod  to 
me  that  the  G.N.  engines  are  quite  as  rapid  starten 
as  those  of  the  N.L.  on  portions  of  tne  G.N.B. 
whero  both  work  trains  at  the  same  speeds — as 
between  Finsbuiy  Park  and  fhifield,  Hign  Bamet, 
&c. ;  but  very  likely  T.  Robinson  has  omitted  to 
note  that  the  G.N.  trains  are  always  heavier  than 
the  N.L.  The  question  of  domes  has  been  often 
discussed  in  these  columns ;  shorUy,  their  chief  dis- 
advantage is  weakening  the  boiler  shell,  and  their 
chief  advantage  is  that  they  avoid  priming.  I 
have  no  full  information  as  to  part  2  of  his  qu^. 

Uttozeter.  N.  S.  B. 

[68153.] — Bhymney  and  Breoon  and  Merth^ 
Bailways. — ^Both  lines  have  roUinff  stock  of  their 
own ;  but  the  L.  and  N.W.  and  G.  W.  have  extensive 
running  powen,  and  work  parts  of  their  line  jointiy 
with  them. 

Uttoxeter.  N.  8.  B. 

[68154.] — Soda  Orystals. — ^Do  you  mean  oom- 
mercial  soda  carbonate  Y  That  is  clone  by  titration 
with  a  standard  add,  and  by  pptn.  of  caustic  alkali 
with  barium  chloride.  It  is  useless  for  you  to 
attempt  this  if  you  have  not  studied  chemical 
analysis.  Sx. 

£68154.]— TestinffBtrengrth  of  SodaOryBtala. 
— ^Weigh  out  about  10  groins  of  the  sample  into  a 
weighea  platinum  6rudble  or  porodazn  dish,  and 
heat  for  twenty  or  thirty  minutes  over  a  flame ; 
place  the  crudble  or  dish  m  a  desiccator,  and  weigh 
when  cold.  The  loss  of  weight  gives  the  amount  of 
moisturo  or  water  contained  m  the  sample.  Transfer 
the  weighed  substance  to  a  beaker,  wash  out  the 
crucible,  and  dissolve  it  in  a  small  quantify  of 
water ;  filter,  if  necessary,  into  a  ^-utre  fiask ; 
wash  the  filter  thoroughly,  and  dilute  to  the  con- 
taining-mark,  and  sluike.  Take  out  50cc.  of  the 
solution^  corresponding  to  Igrm.  of  substance ;  pour 
the  liquid  into  a  fla^,  and  add  standard  sulphuric 
add,  and  boil  the  solution  for  some  time  until  the  car- 
bonic add  is  expelled,  as  this  jgas  gives  an  add  ro- 
actiou  if  dissolved  in  the  solution ;  add  a  measuro 
of  litinus  solution,  and  finish  the  titration  until  a 
perfecUy  neutral  solution  has  been  obtained.  It  is 
uien  a  very  simple  matter  to  calculate  the  alkalinity 
from  the  amount  of  H,S04  taken ;  if  preferrea, 
oxalic  add  may  be  used  instead  of  sulphuric. 

F.  Kkott,  Analytical  Chemist. 

Woolwich  Arsenal. 

[68155.]- Cycle  Chain  Wheela.— To  make  de- 
tachable, fit  a  steel  feather  on  to  the  spindle,  drill 
and  tap  a  hole  in  the  end  of  shaft,  put  on  a  washer, 
and  screw  up  tight  with  |  screw.  Ex. 

[68156.] — Lantern  Transparenolea. — ^Thepro- 
portions  given  for  your  developer  are  quite  nght, 
and  should  give  nice  rich  brown  tones ;  but  a  red 
cast  points  w  excessive  over-exposure,  and  a  bluish 
tinge  may  depend  on  the  accidental  presence  of 
hyposulphite  in  the  developer.  Tou  will  find  tiiat 
pictures  that  are  under-exposed  rather  than  over- 
exposed come  out  with  the  high  lights  very  black, 
while  the  more  you  proceed  towards  over-exposure 
the  thinner  and  reader  the  high  lights  become. 
Excess  of  acid  makes  the  picture  nard. 

S.  BOTIOKE. 

[68157.]— Cup  and  Ball  Microphone.  —  I 
hardly  know  how  to  advise,  as  you  say  you  have 
tried  all  recommendations ;  but  still  I  feel  that  the 
fault  must  lie  dther  iu  loose  contacts  of  the  carbons 
or  else  excessive  battery  power.  You  mi^ht  make 
a  rough,  gridiron-shaped  carbon  transmitter,  aad 
sec  whether  you  succeed  better  i^^ith  that  form. 

S.  BorroKE. 

[68 1.'>8.]— Hot-Water  Pitting.— Querist  would 
be  altogether  wror)<7.    He  must   run   a    separate  | 
supply.  B.  Bomiro.     ' 


[68159.1— The  Maoris:  their  Medioinee.^ 
The  shrub  is  called  "  Kooromiko  " ;  it  is  aYeroniea. 
The  natives,  and  settlen  also,  chew  the  young 
leaves,  or  drink  a  decoction  of  them,  to  remedy 
diaixhosa  and  dvsentiy.  I  do  not  know  whether 
eating  it  in  health  would  cause  diarrhoaa.  I  thuik 
it  is  what  Tavlor  refen  to  as  **  Veronica  salidfoUa, 
fsm.  ScrophnlariacesB,"  and  savs  it  is  '*  diaappear- 
ine  before  the  hone  *' ;  but  tnere  is  plenty  of  it 
left.  It  is  looked  on  as  a  sign  of  good  land.  There 
are  several  varieties.  The  other  (injurious)  shrub 
is  "Tupakihi,"  or  "Tutu"  (pronounced  "Toot"). 
It  is  poisonous  to  cattie,  sheep,  and  human  beings- 
causes  delirium  and  vertigo.  Cattie  and  sheep 
rush  about  and  stagger.  A  child  I  knew  ate  some 
of  the  berries  that  grew  in  finger-shaped  bunches  on 
thick  stalks.  In  its  Ulness,  from  which  it  recovered, 
it  attempted  to  gather  imaginary  flowen  on  the 
counterpane  of  tne  bed.  Ine  borries  yield  a  rich, 
red  juice  at  the  sligbtest  touch  when  npe.  and  the 
Macffis  drink  the  luice  without  injury^  out  they 
carefully  strein  it  tnrough  doth,  for  it  is  the  seeds 
that  cause  the  injury.  The  leaf  is  dark,  glossy 
green.  Taylor  says  ^in  "  Te  Ika  a  Mani  'n  it  be- 
bngs  to  "Fam.  Coriariaoe»."  and  is  "Coriaria 
saxmentosa,"  and  that  the  Maoris  boil  the  juice 
with  a  kind  of  seaweed  like  cairigeen  moes,  wlnek 
they  eat  as  a  jelly.  T.  F.  S.  T. 

[68162.]— Stereotype.  —  Thoroughly  dry  your 
mould,  and  do  not  have  the  metal  tod  hot.  In  cast- 
ing a  small  silver  artide  once,  I  found  I  had  to 
pour  it  several  times,  until  the  plaster  was  actually 
burnt  dry  inside ;  then  the  metal  filled  the  comen. 

T.  F.  S.  T. 

[68162.] — Stereotype. — ^A  friend  has  shown  me 
some  very  good  casta  of  medals  in  type-metal  taken 
from  plaster  moulds.  The  mould  is  first  heated  to 
200^  and  then  immersed  completely  in  the  melted 
type-metal,  moved  about  so  as  to  start  any  air- 
bubbles,  and  then  lifted  out  full  of  type-metal.  My 
experioice  leads  me  to  think  that  you  will  succeed 
by  heating  the  plaster  mould,  saturate  it  with  wax 
(to  prevent  any  sir- bubbles  from  coming  out  of  the 
mould),  heat  the  mould,  and  pour  in  the  type- 
metal.  W .  H.  TUZTLET. 


[68163.1— Small  Power  Engine.— Such  a 
maker  asHindley  supplies  exactly  what  you  want, 
mounted  on  wheels  or  otherwise.  Have  cylinder, 
2|in.  by  iin. ;  about,  I  should  say,  £25,  with  boiler. 

Bristol.  T.  C. 

[68166.]  —  Wimshnrst  Machine.  —  In  all 
probability  your  varnish  is  at  fault.  Perhaps  you 
have  a  bad  sample  of  shellac,  or  are  using  bleached 
lac,  or  your  spirits  of  wine  1ms  been  watered.  Use 
methylated  spirits.  If  you  add  1  or  2  drops  of 
castor-oil  to  each  pint  of  varnish  you  willniuch 
diminish  its  tendency  to  split.  If  the  ^lass  is 
sli^tiy  warmed  before  applying  the  varnish,  and 
then  again  directiy  after,  the  varnish^  if  good,  will 
dry  like  a  glass.  It  is  well  to  varnish  ue  nlates 
before  applying  the  secton,  and  to  stick  these  latter 
down  by  means  of  the  same  varnish  applied  to  the 
tinfoil.  If  this  plan  be  foUowed  the  puttes  can  be 
varnished  without  a  brash  by  flooding,  as  a  photo- 
grapher ooats  his  plates.  In  this  case  a  good 
varnish  makes  an  aosolutely  even  and  glass-like 
.coating  if  dried  before  the  fire.  S.  Boirom. 

[68166.1— Wimshnrst  Maohine.— The  fdllow- 
ingis  the  nest  method  for  varnishing  the  glass  discs : 
—First  mix  your  varnish  (shellac  and  methylated 
spirits)  in  a  bottie  having  a  large  neck ;  the  brush 
ought  to  be  moro  than  lin.  in  diameter,  and  its 
handle  should  be  fixed  in  the  bung  of  the  bottle ; 
this  arranffement  keeps  the  varnish  and  the  bruah 
free  from  dust.  Next  make  up  some  simple  sort  of 
turn-table,  on  which  you  place  the  disc  while  it  is 
being  vanushed.  The  next  step  is  to  wash  the  discs 
and  dry  them ;  then  warm  each  disc  to  about  the 
temperature  of  blood  heat,  place  one  on  the  turn- 
table, and  with  the  left-handset  it  in  motion.  Take 
the  brush  full  of  varnish  from  the  bottie  with  the 
right-hand  and  bring  it  on  to  the  disc  a  littie  from 
the  edge;  move  the  Drush  slowly  to  the  edge  and 
then  back,  so  as  to  finish  and  to  lift  the  brush  off 
at  the  centre  ;  let  the  disc  remain  a  few  minutes  for 
the  varmsh  to  set,  and  then  finish  drying  in  a  warm 
place.  It  will  then  be  seen  the  coatinff  is  so  even 
as  to  be  almost  unnoticed.  If  the  brush  be  lifted  up 
from  the  disc  while  the  varnishing  is  being  done,  the 
surface  wUl  be  covered  with  air-bubbles,  and  look 
unsightiy.  Done  in  this  way  the  vamisn  lasts  for 
yean.  J.  W. 

[68167.1 — ^Pyrotechny. — ^Letyour  rocket  sticksbe 
about  70  oiameton  of  the  bore  of  the  rocket  case.  The 
rocket  and  stick  should  poise  about  one  diameter  of 
the  rocket  case  from  Dottom  or  choked  end  of 
rocket  when  tied  on  to  stick.  The  weight  of  stick 
should  not  exceed  |ths  weight  of  the  filled  rocket- 
case  without  the  head.  Auateus. 

[68167.J— Pyrotechny.— The  vital  part  of  the 

?uestion  is  the  weight,  not  the  length,  of  the  stick. 
ts  function  is  to  act  as  a  counterpoise,  to  keep  the 
rocket  as  nearly  as  possible  vertical.  when 
fastened  to  the  rocket,  the  stick  should  be  of  such  a 
weight  that  the  whole  thin^  should  counterbalance 
on  uie  finger  when  about  2m.  from  the  mouth.    Of 
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OOQXM,  the  lij^ter  the  wood  the  longer  the  stick 
can  1m  made,  and  the  better  ffuidimoe  will  the 
rocket  hare  on  being  duchargeo.  American  pine 
is  the  best.  The  size  for  ^Ib.  rockets  is  tin.  by  ^in. 
by  4ft.  W.  PsBBBK  Matcxxx. 

[68168.1  —  Losing  Watches.— Zo*in^.— Turn 
the  ooUet  (to  which  the  hairspring  is  attached^ 
Teiy  slightly,  in  the  some  direction  as  that  to  whidh 
the  loose  end  of  spring  points,  thenpin  to  the  stud 
so  that  the  watch  will  be  in  beat,  (rainina, — Refer 
to  answer  (68126)  in  last  week's  issue ;  No.  2  or  3 
will  suit  your  case.  Of  conne,  the  fanlt  may  not 
rest  with  the  hairspring — one  cannot  say  without 
examining  tiie  movement.  If  ** Puzzled*'  will 
advertise  his  address,  I  may  be  able  to  help  him 
furttier.  Gebonoueteb. 

[68169.]— B-Slat  Clarionets.— The  best  advice 
to  a  learner  is  '*  employ  a  master  if  possible,"  as  in 
this  case  "  an  ounce  of  example  is  worth  a  pound  of 
ineoepts,''  and  there  is  at  present  no  gooa  insbuc- 
tion  book  published  givingdetails  of  reeds  and 
whatab^gmner  requires.  The  G  clarionet  is  best 
for  a  beginner,  and  for  every  purpose  except  the 
highest  class  of  solo  and  orchestral  music*  The 
tempering  and  adjustment  of  reeds  depend  on  the 
player  and  the  mouthpiece,  and  cannot  be  learned 
except  from  a  player  of  some  experience.  All 
modem  clarionet  players  place  the  reed  on  the 
lower  lip,  as  it  is  easier  to  manage,  and  the  instru- 
ment is  easier  to  hold  without  fatigue.  Further 
particulars  with  pleasure.  Yttlcanite. 

[68170.]— Clarionet  or  Oboe.— The  oboe  is 
rather  easier  to  learn  than  the  clarionet,  but  not  so 
useful.  The  clarionet  is  the  best  for  house  pur- 
poses, and  one  does  not  tire  so  soon  of  its  tone ; 
again,  it  is  more  healthy  to  play,  as  the  oboe  takes 
t^  little  wind  for  easy  breathing.  Some  clarionets 
have  24  keys  and  more,  but  13  is  enough  for  all 
purposes,  and  the  Albert  model,  with  patent  G 
sharp,  is  the  best.  Low-priced  instruments  are 
eeneraUy  defective  or  out  of  tune.  Qood  tone 
depends  on  good  mechanism  and  other  details. 
Makers  generally  select  the  good  ones  and  sell  as 
ffood;  the  defective  are  sold  cheaper,  and  some- 
nmes  at  what  they  will  bring.  Price  in  this  matter 
is  generally  a  fair  test  of  qpaality ;  but  an  expert 
ought  to  purchase  for  a  beginner,  and  the  expense 
shmild  not  be  so  great  if  a  second-hand  instrument 
is  well  chosen.  Vulcaihtb. 

[68171.]  —  Brown  Tiles.  —  Try  raw  umber 
4  parts  and  red  ochre  1  part;  a  small  quantity  of  red 
lead  and  borax,  I  think,  you  wiU  find  an  acquisi- 
tion in  fixing  of  it,  about  1  in  20.  Try  various  pro- 
portions of  ochre  and  umber  until  you  get  the  right 
tint.    Hay  be  used  with  a  brush. 

Jack  of  All  Tiudes. 

[68171.]— Brown  TUes.— Mix  101b.  of  the  red 
clay  with  water,  pass  it  through  a  fine  sieve ;  to  this 
slip  add  lib.  of  oxide  of  manganese,  well  mix,  and 
dip  the  tiles  as  soon  as  they  can  be  handled  from 
the  moulder  and  before  pressing.  Try  a  small  lot 
first,  and  vary  the  manganese  until  you  have  got 
the  desiied  tint.  Pottbb. 


[68172.]— Dynamo.— To  Me.  Bonoira.- Pre- 
suming you  mean  twelve  16c.p.  lamps  of  48  volts, 
I  tiiink  I  may  safely  say  you  would  not  get  it  from 
a  machine  of  the  size  and  pattern  given.  If  you 
mode  a  machine  similar  to  that  figured  and  de- 
scribed by  me  in  the  *'  £.M."  for  Feb.  22  of  this 
year,  in  xwy  to  query  67760,  you  would  do  all  you 
require  wiBiout  any  sparking  or  heating;  of  course, 
the  size  need  not  be  so  brge.  If  tiie  armature 
were  a  laminated  one  of  6in.  diameter.  Sin.  deep, 
with  16  teeth,  you  could  get  on  it  6ib.  No.  14 
Browne  and  Sbiazpe's  gauge,  d.c.c.  wire,  and  this 
would  give  you  easily  65  volts  at  1,800  to  2,000 
revB.  per  minute.  The  field-magnets  mi^t  be  9in. 
long.  8in.  in  diameter,  and  for  a  shunt  machine 
shonld  be  wound  with  about  301b.  of  No.  21  B.  and 
S.  d.cc.  No  other  resistance  but  that  of  the  wire 
must  be  inserted.  Wind  the  magnets  as  you  like, 
but  remember  in  coupling  these  wires  together  the 
farther  extremities  must  be  so  connected  as  to  form 
a  letter  (O.  S.  Bottonb. 

[68174.]— To  Mr.  Bottone.— Please  see  my 
reply  to  (^uery  68076,  which  reply  you  will  find  under 
the  headmg  ** TJnidirection  Current  Machine'*  in 
the  **  E.  M."  for  March  22.  The  machine  will  be 
of  no  use  for  plating,  as  No.  30  wire  is  too  fine  to 
carry  enough  current.  For  plating  work  the  arma- 
ture should  be  wound  with  No.  16  or  14.  But  you 
had  much  better  made  a  dynamo  for  thispurpose. 

8.  BoCTora. 

[68175.]— Bnbber-fiaced  Type.— The  rubber 
should  be  mortised  into  the  metal.  Sx. 

[68175.]— FastaninffStereo-XetaltoBubber. 
— Oxidise  the  surface  before  putting  on  the  rubber, 
then  soften  the  rubber  by  the  vapour  of  bisulphide 
of  carbon ;  then  apply  your  solution,  and  put  your 
rubber  in  position  with  pressure,  and  heat  to  240  or 
260*.  Jack  of  All  Tsadbs. 

[68181.]— Kechanios.— Let  the  length  of  the 
stzmff  be  2  a,  the  mass  2  m  a,  and  therefore  the 
weight  2maff,  when  g  is  the  acceleration  of  gravity. 
In  any.  position,  suppose  the  longer,  lap  of  the  string 


to  be  dT,  so  that  the  shorter  is  2a  —  x.  The  length 
on  one  side  therefore  exceeds  the  length  on  the 
other  ade  by  2  («  —  «),  and  the  weight  of  this,  or 
2fn^  (jr  ^  s^,  is  the  foroe-produdng  motion.  The 
mass  moved  is  2m  a.    Therefore  the  acceleration  is 

^  "9  ,g.    If  in  this  position «  be  the  distance  of 

any  point,  P,  in  the  longer  lap  of  the  string  below 
the  fixed  pomt,  and  T  the  tension  at  that  pomt,  tiie 
mass  below  P  is  vrged  downwards  by  its  own  weight 
and  upwards  by  T,  or  the  downwara  force  upon  it 
is  mg  (^  —  «)  —  T.    But^the  mass  is  m  (:r  —  «),  and 

the  acceleration,  aa  we  have  seen,  ^""  ^  .  g.  There- 


fore %ng  (i?— *)  — T=»i  («— »)  . 


X  '  a 
a 


,g;  whence— 


To  find  the  tension  at  the  middle  point  when  the 
laps  are  equal,  put  x^a^B^o*  This  g^ves,  tension 
^ma^  ^  half  the  weight  of  the  string.  If  the 
chain  is  just  leaving  the  smooth  point,  x  «  2  a,  and 
the  tension  is  everywhere  zero,  as  it  ought  to  be, 
for  the  string  is  fallmg  freely.  Latbib. 

[68181.1  — Meohanios.—Let  L  be  the  whole 
length  of  the  chain,  and  d  the  difference  of , the 
lengths  of  the  two  parts  hanging  down.    Then 'the 

acceleration  is  evidentiy  -=-  g*    The  tension  at  the 

distance  a  from  the  end  of  the  longer  division  of 
the  chain  is  — ^  ^~  -^  m  g  ;  m  being  mass  of  unit 

length  of  chain,  and  g  gravity.        "DxjmjJXiESBia, 

[68181.]— ICeohanios.— Let  I  denote  the  length 
of  the  chain  in  feet,  m  the  mass,  and  to  the  weight 
of  each  foot ;  and  suppose  that,  in  its  initial  posi- 
tion, one  end  of  the  chain  is  a  feet  lower  than  the 
othv.  Let  P  be  a  point  in  the  chain  at  a  height  h 
above  one  of  the  endSj  and  x  the  number  of  feet  P 
has  moved  through  since  the  beginning  of  motion. 
Also,  let  f  denote  the  accelerating  force  on  the 
chain,  and  f  the  tension  at  the  point  JP.  Then  it  can 
readily  be  shown  that~ 


/ 

Hence, 

t  < 


2x+  a 
I 


(«) 


mh  .  ?£  +  i  .  g  ±  .u?;«, 


(*) 


The  quantity  +  1  is  positive  if  P  be  on  the  ascend- 
ing, and  negative  if  P  be  on  the  descending  portion 
of  the  chain.  When  P  is  the  middle  point,  and  the 
hanging  ends  are  of  equal  length,  a  »  0,  A  s=  |  / ; 
and,  since  there  can  have  been  no  motion,  a;  a  0. 
In  this  case,  therefore,  from  the  formula  (6),  we 
find— 

i  ma±j^wl      (c). 

At  the  instant  the  chain  is  leaving  the  smooth  point, 
^  -  i  (^  "  ^))  which  value  substituted  in  (d),  gives 
us — 


Gharing. 


^-0 


J.  R 


.^'^: 


[68183.1— Oompressed  Air. —The  heat  you 
**  cooled ''  from  the  air  when  it  was  compressed  has 
to  be  replaced  by  a  similax  amount  of  heat  when 
the  air  expands ;  hence  the  lowering  of  temperature 
in  the  surroundings  where  the  air  leaves  the  engine. 

T.  F.  S.  T. 

[68183.1— Oompressed  Air.— When  air  is  com- 
pressed it  becomes  heated;  when  it  expands  it 
oecomes  cooled,  because  a  quantity  of  sensible  heat 
disappears  when  the  ^  becomes  increased  to  a 
larger  volume.  The  air  expands  as  it  leaves  the 
en^e,  and  consequentiy  cools  the  external  air.  It 
is  on  this  principle  that  neesdng  chambers  are  now 
constructed.  Sx. 

[68183.J — Oompressed  Air.— This  is  exactly 
the  principle  on  which  all  refrigerators  are  made — 
viz.,  compress  air  and  remove  the  heat,  then  allow 
it  to  expand,  and  then  it  takes  from  the  surround- 
ings the  heat  removed,  and  consequentiy  the 
surroundings  are  cooled—- even  to  freezing  point. 

BristoL  T.  G. 

[68183.] — Oompressed  Air.— The  air  when  not 
compressed  contains  a  certain  amount  of  heat,  and 
when  it  is  compressed  all  this  heat  is  brought  to- 
gether, and  the  heat  is  four  times  greater ;  then  you 
cool  it  and  bring  it  as  near  back  as  possible  to  its 
ordinary  temperature  again ;  but  when  it  is  released 
from  compression  what  heat  it  does  contain  is 
divided  amongst  four  atmospheres,  which  oftener 
than  not  brings  it  below  freeang-point.  Some 
freezing  machines  are  made  on  this  pnndple. 

B.  H.  GsATBir. 

[68184.]— Oleaning  Famltnre.— If  the  polish 
really  comes  off  with  soap  and  water,  leaving  the 
wood  bare,  the  only  way  will  be  to  have  the  furni- 
ture repoUshed  by  a  French  {Mlisher.  Very  likely 
some  polish  has  been  used  containing  spirit,  and 
unless  this  is  applied  with  care  it  injures  the  French 
polish.     The  safest  polishes  to  keep  furniture  in 


an 


order  are  those  creamy-white  compounds,  or  else 
beeswax  and  turpentine.  W.  H«  Tdklst. 

[68184.]— Fnmitare.-If  French-polished,  use 
nothing  Imt  a  few  drops  of  linseed  oil  and  vinegar ; 
this  must  be  well  deaned  off,  and  all  dust  removed 
belore  using.  Jack  of  All  Tbasbb. 

[68184.1  —  Furniture.  —  Rub  your  French- 
polished  furniture  with  a  soft  flannel  dipped  in  the 
Dest  crystal  parafihi  lamp  oil ;  this  will  take  off  all 
dirt  and  extraneous  matter.  Finish  off  with  silver 
or  tissue  paper,  using  plenty  of  it ;  this  gives  a  fine 
polish]  and  dears  on  tne  oil.  This  wrinkle  I  learnt 
irom  back  numbers  of  the  *'£.M."  The  same  is 
first-rate  for  any  vanushed  work,  even  wall  paper, 
also  for  deaning  windows.  F.  G.  JLl. 

[68185.]  —  Bacon.  —  Whether  bacon  <*  melts 
away  "  in  teymg  or  no  depends  upon  the  quality  of 
the  meat.  That  again  aepends  lajgdy  upon  the 
of  the  pig.  As  a  rme,  in  proportion  as  the 
has  been  made  fat  quickly,  so  the  meat  loses 
its  fat  quickly  in  cooking.  If  you  feed  your  own 
pigs,  give  a  good  variety  of  food,  and  use  maize- 
meal  only  in  small  quantities.  F. 

[68186.]— To  Kr.  Bottone.— I  should  use 
Pacinotti  rings.  ^  thick,  7in.  outside  diameter  from 
tooth  to  tooth,  with  16  teeth.  Depth  of  wire 
channels  ^in.,  internal  diameter  5fin.  wound  with 
three  layers  of  No.  12,  about  6Ib.  Now,  calculating 
the  running  resistance  of  61b.  of  No.  12  wire  at  i 
its  actual  resistance,  we  get  0*5115  of  an  ohm  for 
the  armature ;  54  yards  should  give,  at  an  angular 
velodty  of  1,250ft.  per  minute,  54  volts ;  but  allow- 
ing for  amateur  slack  winding,  say,  30  volts,  the 
18Tb.  of  No.  10  wire  coupled  in  parallels  of  31b.  each, 
becomes  0-0513  of  an  onm.  liCt  us  call  resistance 
of  lamp  0'5  ohm.  Total  resistance  0-602  ohm.  The 
amperes  are  therefore  30  volts  divided  by  0*602 
ohms,  or  49*9  amperes  veiy  nearly.    S.  BoTTOinB. 

[68188.]— Kepler's  Second  iJaw.— To  calculate 
accurately  the  angle  required  by  ''Finsbury*' 
would  require  more  labour  than  he  himself  would 
be  likely  to  bestow  on  the  matter ;  but  it  is  easy  to 
see  that  it  is  about  9°  52'.  If  the  eccentridty  of  the 
orbit,  instead  of  being  very  large,  had  been  very 
small,  as  in  the  case  of  the  larger  plants,  "  Fina- 
bury  '*  could  find  the  angle  approximately  from  the 
fact  that  in  such  orbits  the  angular  motion  of  the 
planet  is  nearly  uniform  about  the  empty  focus. 

DUBLDfZEKSZS. 

[68188.1- Kepler's  Second  Law.— Let  A  be 
the  perihelion,  S  the  sun,  P  Q  the  positions  of  the 
planet  at  the  ends  of  the  first  and  second  units  of 
time  after  starting  from  A ;  then,  by  Kepler's  law, 
theareaASQisooubletheareaASP.  Beinggiven 
thai,  the  areas  are  2  and  1,  and  the  angle  ASP  is 
10^,  we  are  asked  to  find  the  angle  ASQ.  This 
problem  seems  simple ;  but  it  is,  I  fear,  incapable  of 
an  exact  solution,  and  a  reasonably  dose  approxi- 
mation could  be  obtained  only  at  the  cost  of  great 
labour.  The  method  of  solution  might  be  as  fol- 
lows:—Expand  the  expression  for  half  the  square 
of  the  radius  vector  of  the  ellipse  in  a  series,  pro- 
ceeding by  powers  of  the  eccentridty,  and  integrate 
each  term  with  regard  to  9,  the  true  anomaly, 
adding  no  constant,  that  the  integral  may  vanish 
with  t^.  The  number  of  terms  to  be  taxen  will 
depend  upon  the  degree  of  approximation  desired. 
In  our  case  the  convergence  will  be  vezy  slow,  for 
the  eccentridty  is  large — ^no  less  than  0*866.    By 

putting  ^  for  9  in  the  expression  thus  obtained, 

we  get  the  area  as  ASP.  Call  it  A.  The  area  of 
A  S  Q  will  be  2  A,  as  we  have  seen.  The  correspond- 
ing angle  must  be  found  by  trial  and  error.    We 


can  see  that  it  will  be  less  than  20° ;  try  18%  or 


10- 


Put  ^  for  0  in  the  series,  and  a  value  will  be  ob- 
tained which  will  not  be  far  from  2  A.  Let  the 
error  be  a ;  then  the  error  committed  by  assuming 
18*  as  the  value  of  A  8  Q  will  be  got  approximately 
by  dividing  a  by  |  r*,  where  r  is  uie  valuo  of  A  S  Q, 
corresponcung  to  18*.  This  process  can  be  repeated 
again  and  again  until  the  desired  degree  of  accuracy 
is  reached.  The  sdence  of  physical  astronomy  could 
scared^  have  been  created,  were  the  true  planeVazy 
eccentndties  as  great  as  0-866.  LATRifk 

[68188.]  —  Kepler's      Second     I«aw.  -^  As 
"  £[epler's  Problem  "  is  rather  a  favourite  of  mne, 
I  wm  reply  to  this  query,  although  I  am  not.  an 
astronomer.    I  had  occasion  to  refer  to  this  sub  set 
sometime  ago— see  the  *'E.  M."  for  Jan.  IStbof 
this  year,  p.  425,  where  there  is  an  exact  copypf 
the  diagnun  taken  from  Tait  and  Steele's  "  Dyu.** 
micsof  aPartide'*  (MacmiUan  and  Co.)  Thelettoi^ 
and  s3rmbols  are  also  taken  from  that  work.    In  the* 
present  case  the  eccentridty  of  the  ellipse  is  so  great, 
that  we  cannot  make  use  of  Lagrauge^s  theorem  as 
used  by  Tsit  and  Stede,  so  the  problem  must  be 
solved  m  another  way.    If  we  call  the  eccentricity 

^,  then  =  ^ — "I — ;  in  this  case  a  is  twice  A,  ao 

the  eccentridty  is  '^-,  or  about  *866.  AsLagran^ci 
theorem  is  only  workable  when,  say,  the  4th  or  /^ 


1 
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powers  of  b  are  too  Bmall  to  affect  the  result,  we  see 
that  it  cannot  be  used  in  tin's  case.  The  equations 
to  be  used  are — 

. . *ui.  9  f^\ 

^                   I  -t  C  COS.  a 
nt  =.  H  -^  e  sin.  m  . , . . , (2) 


*-l=yG^:)--Y 


(3) 


M  IS  an  auxiliary  apgle  (see  diagram  relerred  to 
above),  which  was  introduced  in  1837  to  expedite 
the  work  of  solution,  nt  is  the  circular  measure  of 
an  angle  (or  arc)  for  any  value  of  t,  on  the  suppo- 
aition  that  the  radius  vector  moves  round  at  a 
ouifonn  rate^  whereas  B  represents  the  varpng  angle 
made  by  the  radius  vector  and  axis  major,  as  me 
planet  passes  along  its  orbit.  Both  num  vectores 
are  sujiposed  to  maJce  a  oompleto  revolution  in  the 
same  time,  and  of  oouxse  botk  are  supposed  to  work 
round  the  same  centre,  which  is  the  focus  of  the 
ellipse  (the  sun  in  the  case  of  a  planet  or  comet). 
We  must  now  find  the  value  of  the  constant  n.  We 
are  given  Q  »  10^,  when  /  =  I  unit  (say  1  day,  as 
the  unit  may  be  anything.  Substitute  tms  in 
equation  (1),  and  put  e  a  *8oOj  and  it  will  be  found 
that  M  s  2^  40*.  Substitute  this  value  of  ti  in  equa- 
tion (2),  and  put  r  «  1,  thus  we  get  n  -  '0465  -  '866 
X  *046d  s  '00623 ;  putting  this  value  of  n  in  equa- 
tion (2),  and  putting  /  »  2,  we  get  -01246  ^  u 
—  e  sin.  Uf  and  as  u  is  a  small  angle,  we  may  for  a 
first  approximation  put  sin.  u  =s  w,  from  whiui  by  a 
simple  equation  we  get  it  s  S*  21'.  In  order  to  get 
a  close  approximation,  equation  (2)  may  be  trans- 
posed, and  the  logs,  taken,  thus — 

log.  (m  —  ni)  =  log.  e  +  log.  sin.  m, 

and  by  trial  it  will  be  found  that  i/  =  5"*  19*.;  substi- 
tute this  in  equation  (3),  and  with  the  aid  of 
logarithms  it  wm  be  found  that  0  m  19°  39'  nearly. 
If  from  this  we  deduct  the  10**  passed  over  in  the 
first  day,  we  find  that  the  radius  vector  passes  over 
9"^  39*  in  the  second  day*  The  above  does  not  pre- 
tend to  be  correct  to  seconds  of  arc ;  but  it  is  near 
enough  to  show  the  working.  It  is  necessary  to 
have  tables  for  converting  degrees  and  minutes  mto 
circular  measure  and  vice  ver8&. 
Bath.  M.I.CE. 

[681S9.]  —  Pneumatics.  —  As  the  pressure  is 
lowered  to  half,  it  is  evident  half  the  contents  have 
been  removed  in  ten  strokes,  and  in  five  strokes  the' 
question  may  be  taken  to  assume  it  has  removed  ^ ; 
and,  therefore,  pressure  be  f  of  30  =  22lin. 

Bristol.  '        T.  C. 

[66189.1 — ^Fneumatios. — Whiu  aa  air-pump  is 
worked,  um  density  of  the  air  in  the  reoetver,  and 
therefore  the  height  of  the  gau^e,  diminishes  theo- 
retically in  geometric  progression ;  the  ratio  being 
the  capacity  of  the  receiver  divided  by  the  sum  of 
the  capadtiee  of  receiver  and  barrel.  It  follows 
that  the  height  after  ten  strokes  beara  to  the  original 
height  a  ratio  which  is  the  square  of  the  same  ratio 
after  five  strokes.  In  our  case  the  gauge  fell  from 
SOin.  to  loin.,  or  the  ratio  after  ten  strokes  is  one- 
half.    Hence,  after  five  strokes,  the  ratio  will  be 

1  4-  V  2  =  0*707  nearly ;  and  the  height  after  five 
strokes  will  be  30  x  0-707in.,  or  21-2lin.  The  fall 
therefore  is  8'79in.  Latblxs. 

[68189.]— Pneumatios.— 

Let  P    =  original  pressure  of  air  in  receiver 
Pm  =  pressure  after  n  strokes 
X    er  capacity  of  receiver 
y    a=  capacity  of  cylinder. 

It  may  easily  be  proved  that — 

Pn  = 


= K^y 


After  ten  strokes  we  shall  have — 

10  p 


10 


V  +  yy       p      v  +  yy 

P"  \x  ±  y) 


-I 


Also  after  five  strokes — 

Squaring  the  latter  equation  we  get — 

P"  \x  i^y)    '  "V-         P 

Substituting  the  given  values  for  P  and  Pj«  in  this 
equation,  it  becomes — 

F.  B.  C. 

[68190.1— Cement  Plasterinff.— For  yellow, 
ufle  a  wash  of  sulphate  of  iron  and  pale  or  middle 
chrome — ^Le.,  chromate  of  load ;  for  red,  use  red 
ochre  with  the  sulphate,  or  the  ochre  alone,  or 
mixed  with  lime-wash.  This  can  ^terwards  be 
gone  over  with  a  silicate  of  soda  waif^.  As  to 
ceilini^,  ypM  do  not  9a,y  what  defects  exist.  Blood 
mixed  with  the  plaster  improves  it  for  some  purpose ; 
oow-dun£  for  others.  Btemp,  grass,  jute,  hair,  and 
plaster  of  Paris,  clay,  sand,  ashes,  &o.,  all  have  their 
purpose.  Jack  of  Alt.  Trades. 

[6S190.]— Cement  Plaaterlng.— **  Kobinson's 
patent  cement,*'  now  in  immense  demand,  appears 
to  me  to  be  caldned  g3rp8um.    I  have  often  visited 


the  principal  quarry  on  the  high  banks  of  the  Eden, 
whom  an  extensive  manufactory  is  in  full  work ; 
by  blasting,  great  blocks  are  extracted,  then  crushed 
and  burnt.  The  whole  frontage  of  mv  house  was 
altered  and  rebuilt  not  long  ago,  usinff  this  cement ; 
a  fine,  snow-white  powder,  resembung  plaster  of 
Paris,  which  hardens  very  rapidly  when  mixed  with 
water,  and  becomes  smooth  and  strong  as  stone. 
Liffht;houses  are  using  it  for  this  reason :  it  can  be 
coloured  to  taste  with  any  suitable  substance,  vege- 
table or  mineral.  There  are  agents  in  Carlisle  for 
this  pi?xiuct. —  Vide  Chamhert^  journal ^  1886. 

Eos. 

[68191.]— Wounds.— "L.H."  asks  for  a  detafled 
description  and  sketch  of  the  manner  in  which 
some  French  schoolboys  pierce  their  breasts,  as 
stated  by  *»  Birmingham^'  in  the  **E.M."of  Oct.l2, 
1888.  Apart  from  the  stupidity  of  this  utterly 
useless  operation,  I  must  warn  *'  L.  H."  of  its  great 
dimger.  It  is  well  known  by  all  surgeons  that 
cancer  has  a  strong  affinity  for  cicatrices,  and  a 
cicatrice  in  the  breast  would  be  a  dangerous  pos- 
session for  anyone,  whether  or  not  tney  had  a 
cancerous  diathesis.  I  am  sure  the  surgeon  of  the 
*'Lycee,  near  Toulouse,"  was  quite  unaware  of 
this  dLsgfusting  bo^s*  trick,  er  it  would  have  received 
well-merited  punishment. 

Plymouth.  B.Sc. 

[68193.]— PunlthaB.  —  I  thmk  "MacJute" 
would  find  one  of  the  small  hot-air  engines  made 
bv  the  Britannia  Co.  suitable  for  working  punkhas. 
lliey  work  very  easily  with  hardly  any  attention, 
and  only  require  a  lamp  to  heat  them,  and  an  occa- 
sional bucket  of  cold  water  to  replace  that  which 
has  become  warmed.  T.  F.  J.  T. 

[68194.]— Ice.— '< Mack  Jute''  will  notice  that 
query  68183  exactiy  answers  his  requirements.  See 
my  reply  thereto. 

Bristol.  T.  C. 

[68194.] — ^loe. — ^The  smallest-sized  'compressing 
engines  for  freezing  chambers  ^as  made  by  Hall,  of 
Dutford),  require  16H.P.  I  should  advise  you 
to  write  to  him.  Sic. 

[6819a.] — Larffaat  Locomotive.— This  ouery  is 
rather  vague ;  but  I  suppose  *'  J.  M.  C."  will  accept 
weight  as  an  indication  of  size.  According  to  an 
article  by  Fomeyj  in  Scribner'»  Magazine  (1888), 
the  *' Decapod  freight"  (ten- coupled  with  leading 
<*pony"  truck)  weigh,  roadworthy  and  without 
tender,  about  67  tons.  The  L.  and  S.W.  and  L.T. 
and  S.  radial  and  bogie  tanks  (ten  wheels)  are  not 
so  heav^  as  above ;  but  in  the  States  there  are  large 
tanks  with  six-coupled  steam  bo^e,  and  six- wheeled 
trailing  bone  unaer  bunker  wmch  may  exceed  in 
weight  the  decapods  of  the  Northern  Padflc  B.R. 
Apropos  of  American  railways,  it  would  be  intereait- 
ing  to  have  confirmed  a  statement  in  a  paragraph 
quoted  from  the  Railroad  Gatetie  in  our  current 
number — viz.,  that  "  a  passenger  train  has  been 
averaging  58  miles  per  hour  for  a  run  of  three 
hours,  including  several  stops."  Details  would  be 
of  great  interest.  Is  the  tnun  drawn  by  a 
"decapod"*' 

XJttoxeter.  N.  8.  B. 

[68197.]— Chinese  OUed  Silk.— Use  finely- 
grround  and  washed  yellow  odire,  with  precipitated 
chalk  for  cream,  and  flake  white  with  precipitated 
chalk  and  a  littie  ultramarine  blue ;  or^  oetter,  good 
lampblack.  These  must  be  ground  m  oil — ochre 
cue,  chalk  throe — or  according  to  tint  required. 
The  same  proportions  will  do  for  white.  Be  care- 
ful of  the  black,  as  very  littie  is  required  to  kill  the 
enemy  yellow.  Jack  of  All  Tbadbs. 

[68198.]— Lap  of  Valve.— If  the  lap  is  broken 
off  it  will  ^ve  ^e  engine  more  lead,  so  it  will  take 
steam  earher  at  one  end  than  the  otner,  which  you 
may  readily  find  out  by  putting  valve  of  otner 
engine  in  central  position  and  out  of  gear,  and  then 
putting  crank  at  littie  before  dead  centre,  and  find 
if  both  ends  are  alike.  But  how  often  do  you  get 
"Up  broken  off"? 

Bristol.  T.  C. 

[68198.]— Lap  of  Valve.— This  will  depend  on 
how  much  might  be  broken  off ;  possibly  you  would 
not  find  as  much  of  it  when  only  |in.  as  you  would 
^in.  Providing  "  Driver  "  was  suspicious  on  coining 
to  a  standstill,  and  knowing  the  position  of  the 
lever  in  the  rack  when  the  edges  ot  the  valves  are 
in  line  with  the  edges  of  the  ports,  he  will  find  if 
steam,  more  than  usual,  comes  through  the 
chimney.  Very  seldom  that  the  pistons  hold  so 
tight.  1,  mean  for  the  re^lator  to  be  opened  at 
same  time;  2,  been  standing— you  may  tell  by 
her  slug^rish  movements  on  starting  something  was 
wrong  in  the  cylinder,  because  one  would  be 
absorbing  the  power  the  other  was  giving  outbv 
the  steam  on  opposite  directions  on  the  pistons ;  o, 
and  the  exhaust  to  it  may  easily  be  detected ;  4,  on 
finding  which  side  it  was,  which  you  may  do  by 
placing  your  hand  on  each  cross-h^ul  for  a  stroke 
or  two  by  the  thumping  which  will  take  place  every 
other  stroke.  You  cannot  do  everything  by  moving 
the  gland  ;  take  down  that  side  of  motions. 

Jbs.  a. 

[68200.]— Coating    Aootunulators.  — This   is 


what  I  always  use,  and  find  excellent :  red  lead  101b., 
sulphuric  add  sp.g.  1'840  14o2.  by  weight,  nitric 
acid  2oz.  by  weight.  Mix  all  together  in  a  glazed 
earthen  vessel  out  of  doors,  and  take  care  not  to 
breathe  the  vapours.  If  too  thin,  add  a  little  more 
red  lead;  if  too  thin  to  spread  easily  and  adhere, 
add  more  sulphuric  add.  Remember  this,  it  draws 
moisture  from  the  atmosphere,  and  becomes  much 
thinner  than  at  first.  Score,  scratdi,  punch  holes, 
or  otherwise  roughen  the  surface  of  your  lead  plates. 
Besmear  their  surface  well  with  tnis  composition, 
using  a  wooden  spatula  to  spread  it  on  with.  Becur 
up  the  plates  to  dry  in  a  warm  dry  place. 

S.  BOTTONB. 

[68201.]— Bevel  Wheels.— Tou  cannot  do  what 
you  require  properly  without  having  two  new 
wheels,  the  bevels  of  each  of  which  if  produced 
would  meet  at  the  point  of  intersection  of  both 
centre  lines  of  shafts.  A  is  really  the  largest  and 
smallest  to  run  with  B. 

Bristol.  T.  C. 

J 68201.]— Bevel  Wheels.— If  you  will  read  the 
ide  on  "Gearing  "  in  Vol.  XXVI.  p.  499,  vou 
will  see  the  reason  why  it  is  not  possible  to  do  wnat 
you  require  oorrectiy.  You  may  make  a  dight 
departure  from  the  correct  bevd  by  making  C  a 
bastard  whed;  but  the  gear  cannot  be  accurate. 
The  amount  of  the  alteration  in  size  will  depend 
entirdy  on  the  deviation  from  accuracy  which  you 
will  tolerate.  Ton  may,  perhaps,  make  eight  or  ten 
teeth  difference ;  but  the  proper  course  is  to  make  a 
pair  of  new  bevels.  J.  H. 

[68202.J— Motor.— To  Mb.  Bottonk.— It  is  just 
possible,  if  the  slits  are  veij  wide,  or  if  the  magnet 
poles  touch  each  other,  or  if  the  battery  is  too  weak 
for  the  motor  to  stop  in  the  podtion  indicated.  A 
dedgn  for  a  self -starting  reverdble  motor  will 
shortly  be  given.  8.  Bonoms. 

[68203.]^Motors.— To  Mb.  Bottonb.— If  re- 
quired to  run  any  length  of  time,  say,  half  an  hour, 
No.  9  would  be  better,  as  it  would  not  heat.  The 
commutator  must  not  be  of  solid  brass.  On  the 
contrary,  it  must  be  in  the  form  of  a  stent  brass 
ring,  screwed  on  to  a  solid  wooden  cylinder  by 
lat^al  screws,  which  must  on  no  account  reach  near 
the  spindle,  which  ring  must  then  be  divided  by  fine 
saw-outs,  at  two  e<mi-distaat  points  in  its  diameter ; 
the  length  may  be  lin.,  the  diameter  Jin. 

8.  BOTTOKE. 

[68204.1— H.F.  of  Portable  Bngino.— Bun- 
ningat  90revB.,you  would  get  about  381b.  mean 
pressure,  whidi  would  give  21H.P. 

86*6  y  7  y  38  X  00 


3  X  33,000 


20*8. 


McGXLL* 


[68204.]— H-P.  of  Portable  Engine.— Let  A 
=  area  ox  cylinder  in  s(^uare  inches,  P  s  average 
pressure  of  steam  on  piston  in  square  inches,  a 
number  of  revolutions  per  minute,  S  stroke  of 
piston  in  feet.    Then — 

gp       2xAxPyB>f8 


Longsight. 


33,000 


J.  SXOXBS. 


[68204.]— H.P.  of  PorUble  BnfflxM.— 

lOi  X  10^  X  -7854  »  86*6sq.in. 
It  X.2  X  90  =  21Qft.  per  minute. 

dOlb.  cut  off  at  f      «  40lb.  effective 
86'6  X  210  X  40     _  oowp 
"33,000 
Bristol.  T.  C. 

[68205.]— Lantem.-*The  probable  cause  of  the 
coloured  comers  is  that  your  source  of  Hght  is  not 
in  the  focus  of  the  condenser.  T^y  dianging  the 
podtion  until  the  scroen  is  uniformly  illuminated. 

Sx. 


The  liiauefltctlon  of  (Hums  by  Bleotrioity. 
— ^An  electix)lytic  method  of  liquefying  gases  has 
been  described  by  H.  N.  Warren  in  the  Ch$mical 
Netve.  Strong  hydrochloric  add  is  {introduced  into 
a  combustion  tube,  bent  at  right  angles,  so  as  to 
cover  two  small  platinum  plates  fused  into  the 
dosed  end  of  the  tube ;  a  plug  of  asbestos,  saturated 
with  concentrated  sulphuric  add,  is  placed  at  tiie 
bend ;  the  open  and  shorter  arm  is  then  fused  up 
and  immersed  in  a  freedng  mixture.  On  the  nas- 
sage  of  a  current  through  tiie  plates  gas  is  evolved 
and  liquefies  at  the  other  ena ;  but  on  removing 
the  tube  from  the  freezing  mixtnro  and  discon- 
tinuing the  current  the  liquefied  hydrogen  chloride 
is  reanorbed  by  the  water.  The  experiment  may 
then  be  ropeatod.  Other  compound  gases  behave 
in  a  similar  manner.  When  acidified  water  is  de- 
composed in  this  apparatus,  and  a  platinum  plato 
covered  witii  platinum-black  has  been  fused  in  the 
short  end,  explodons  occur  there  at  intervals,  and 
small  <)uantities  of  water  form,  containing  hydrogen 
peroxide,  and  having  an  ozonised  odour.  With 
chromic  add  and  wat^  the  blue  oxide  of  chromium 
is  obtained.  The  method  has  also  been  applied  to 
the  liquefaction  of  oxygen  and  hydro^n,  and  the 
Utter  is  said  to  have  been  "  deddedly  hquefied,'* 
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UNANSWERED  QUEEIES. 
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The  numhen  and  tiU«$  of  queruta  whi^  remain  ttnan^ 
awerti  for  fio€  %oedt$  are  inserted  in  this  listf  f^ndif  etiU 
unanmiered  are  repeated  four  toeeka  afterufarda.  We  trust 
our  readers  uriU  look  over  the  list,  and  aend  what  information 
they  eon  for  the  benejtt  of  their /elkno  eontributora. 


67588. 
07547. 
67M8. 
67877. 


67786. 
67809. 
67816. 
07816. 
67886. 
67862. 
67684. 
67840w 
67848. 
67844. 
67847. 
67848. 


Drnamo,  p.  499. 

CooreatOMope,  429. 

L.  and  S.W.a.  Goods  Eoginoi,  429. 

IaC.  and  D.B.  new  Bogie  expresses,  430. 


work  on  p.  333—"  To  bring  Q  onits  to  pot  Y  requires  Q  V 
units  of  work ...  if  pot  is  nothing  to  begin  with  htd/ 
Q,  V  units  of  work."  Why  is  this  I  Again  on  p.  234— 
"  If  there  are  two  IieTden  Jars,  and  if  the  inside  of  one  is 
raised  to  pot,V,  and  its  outside  is  joined  to  inside  of  second 
jar  whose  outside  is  joined  to  earth,  then  the  difference 
of  not  of  outer  and  inner  coating  of  either  jar  is  only  half 
v."  Can't  understand  this  either.  I  am  uraid  my  ideas 
of  potential^^re  incorrect— Pot. 


Raoe  Game,  p^  607. 

BoUd  Couplings,  606.  • 

High  and  Low-Angled  Lenses,  606. 

Limelight,  606. 

Oleaoinous  Water,  606. 

Hotive  Fower^  600. 

Pulverising  Metals,  609. 

Scaffolds,  609. 

Value  of  Constant,  600. 

Kagnetic  Machine,  606. 

Ivory  Thimbles,  600. 

Heat  Bays,  609. 


[68211.]— Apoohroxnatio  Ijenses.  —  I  have  jnst 
bought  a  i  pf  Ziess  (No.  16).  aperture  *96,  and  am  dis- 
appointed. I  expected  to  get  black  and  white  images  of 
du^ms,  and  can  only  do  so  in  part  by  using  a  laii^ 
angled  cone  .of  light  ^th  the  ach.  condenser,  which 
distresses  the  eye.  When  the  aperture  is  reduced  a  lot  of 
colour  (blue)  and  a  little  red  appears.  I  am  here  speaking 
of  coarse  objects,  such  as  aramnoidiscus,  and  oompaiing 
it  with  a  1-^  of  Beck's  that  I  had  for  20  years.  On  testing 
its  resolving  power  with  a  1-dth  of  Zeiss  (D  D)  ap.  82,  it  is 
only  rii^hUy  superior.  The  glass  is  undoubtedly  a  fine 
on^  as  it  ov^ht  to  be  when  the  price  is  considered.  What 
is  the  experience  of  any  one  of  our  readers  who  has  used 
these  apo.  lenses  !— F.  Pains. 

168212.]— liiiieB.— Would  "  Engineer,  Govan,"  or  some 
,  other  fri^d  give  me  to  know  what  is  meant  bv  lines  of 
force— that  of  the  dynamo— in  a  simple  form  T— J.  A. 


[68213.]- Punch  and  Judy.— Could  "Showman" 
or  any  reader  give  a  description  of  the  dolls  used  in  the 
,  above  7    I  have  made  some,  but  find  I  cannot  work  them 
I  to  make  them  look  right    I  made  the  heads  with  a  pieoe 
to  come  down  under  the  necks,  boring  a  hole  through  the 
'  lower  part  for  the  forefinger  to  pass  through  when  in  use. 
>  using  the  thumb  and  second  finger  for  the  aims.    I  find 
— Paxisll  I«aw.— In  a  parish  where  there  is    this  atrangement  does  not  work  well,  as  I  cannot  get  my 
'  '    '  '  '  ~    hands  in  quick  enough.    lam  aware  that  I  could  pur- 

chase dolls,  but  prefer  to  make  them  mjrself .    I  suppose 
there  are  books  \nth  dialogues  in.    I  was  in  the  same  fix 


■*»»• 


a  hoard  of  surveyors  of  the  highways  annually  appointed 
by  the  vestry,  it  was  determined  b^  the  surveyors  to  im- 


Sove  the  main  parish  road  by  makin|p  a  new  road  through 
e  outskirts  of  a  village  in  the  pansh.  They,  however, 
found  their  powers  did  not  extend  to  borrowing  the 
necessary  money  to  carry  out  the  work,  and  consequentiy 
applied  to  the  guardians  forming  the  sanitaxy  authority 
of  the  district,  including  the  parish,  to  borrow  it  for  them. 
This  the  sanitary  authority  snooeeded  in  doing  from  the 
Government  after  several  visits  of  the  Goveniment  In- 
qjMotor  appointed  for  that  purpose.  As  tilie  matter  pro- 
ceeded, oonsiderable  oppoeiaon  was  made  to  the  carrying 
out  of  the  work,  and  finally  the  sanitary  authoritv  had  it 
carried  out  themselves ;  but,  although  I  am  not  certain 
on  the  point,  I  bdieve  this  last  step  was  also  taken  by 
tkem  at  the  request  of  the  board  of  surveyors  of  the  high- 
WBvs  of  the  parish.  The  following  questions  now  arise 
out  of  this  matter.  Clan  the  boara  of  surreyots  of  the 
hifdiways  of  the  parish  under  these  oiroumstanoes  legally 
rorase  to  include  m  the  highwav  rate  the  amount  neoessaxy 
to  meet  the  interest,  &c. .  due  to  the  Government  on  the 
amount  borrowed  of  tnem,  and  the  amount  due  for 
legal  expenses,  ftc,  attending  the  carrying  out  of 
the  work,  or  can  the  ovei-seciti  of  the  parisa  or  any 
other  party  make  a  spedsl  rate  on  the  pariah  to  med;  the 
outlay !  The  roedal  rate  in  this  instance  is  felt  to  be  a 
case  of  great  nardship  to  the  householders,  as  they 
(although  they  are  neany  all  merely  pedestrians  and  have 
no  horses  or  carts  to  wear  out  the  roads)  will  have  in  that 
case  to  pay  four  times  as  much  proporUonallv  as  the 
farmers  who  occupy  the  land  and  who  cause  nearly  all  the 
wear  and  tear  of  tne  roads,  and  the  increased  number  of 
whose  vehicles  of  every  de8Grq>tion  made  the  new  road 
absolutely  necessary  for  safety.  I  should  esteem  it  a  very 
great  favour  to  be  afforded  early  and  reliable  information 
on  the  above  points.- Busticub. 

[68207.]— Battery. —WiU  Mr.  P.  W.  Mason,  8. 
Bottone,  or  any  of  "  ours  "  please  give  me  a  little  informa- 
tion as  to  Bunsen  battery  T  1.  Comd  I  increase  the  sur- 
face of  the  two  zincs,  one  on  eacdi  side  of  porous  pot  to  do 
awav  with  sine  whicn  is  at  the  bottom  of  cell  7  2.  I  use 
sulphuric  add,  chromic  add,  and  water  for  porous  cell ; 
sulphuric  add  and  water  for  outer  cell,  but  can  only  ob- 
tain current  suffident  to  light  a  lan^  for  a  minute  or  two. 
Is  this  due  to  bad  add,  or  improper  mixture  7  Will  you 
give  me  quantities  of  each  to  be  used?  8.  The  porous 
cells  which  I  have  keep  cracking,  and  I  have  had  to  get 
several  new  ones,  which  has  been  rather  expensive.  I 
have  tried  to  make  one  myself,  but  on  taking  mould  box 
off,  I  found  a  piece  brokm  out  ^^lich  had  not  set.  I  used 
plaster  of  Paris  mixed  with  water  to  a  psste.  Should  I 
have  had  anything  else  mixed  with  it  7— Kikbod. 

[68208.]- Dynamo.— I  have  made  a  small  dynamo 
(Ediaon  type).  P.M.,  upright  cores  and  yoke  are  of 
wroueht  iron,  ^fln.  thick  and  Sin.  wide.  The  pole-pieces 
are  of  cast  iron,  each  4in.  bv  4in.  by  2in.,  witn  a  nearly 
semi-cylindrical  cavity,  so  toat  when  placed  with  |in.  bc^ 
tween,  a  tunnel  S^in.  diam.  and  4in.  long  will  be  formed. 
The  joints  of  yoke  piece  and  the  ends  ofoore  pieces  on  the 

S de-pieces  are  simply  filed  flat  and  held  together  by  ^in. 
p  screws.  The  pole>pieoes  are  also  screwed  down  on  base 
plate  of  cast  zinc,  which  is  |in.  thick.  The  upright  core 
pieces, -fiin.  high,  are  coverea  with  81b.  of  d.o.c.  wire,  20 
gauge,  about  seven  or  eight  layera  having  been  first  well 
uiped.  The  armature  is  made  of  two  wrought-iron  pipes. 
Sockets  fitted  end  to  end,  so  as  to  form  a  cylinder,  4in. 
long  and  Sin.  diam.,  and  14  pieces  of  ^in.  bv  gin.  wrought 
iron  are  riveted  on  to  4  cogs,  and  about  lib.  of  19  gauge 
d.cc.  wire  is  wound  in  the  channels.  It  is  fitted  with 
brass  spiden  to  a  steel  spindle  with  the  usual  commutator. 
I  shall  oe  glad  if  Mr.  Bottone  or  some  other  authority 
will  give  an  opinion  on  it  I  rather  fear  the  joints  being 
mere  contacts  will  be  detrimental,  and  I  fear  the  P.M.  is 
not  large  enough.  I  only  want  to  run  two  or  three  small 
lamps  and  charge  some  small  accumulators.  Will  it  do 
this,  and  what  speed  will  be  necessary  ?-;J.  M. 

[68209.]— Shunt  Dynamo.— I  have  castings  for  a 
djnamo  of  which  are  the  sizes :— Armature  7iin.  diam.. 
4in.  wide^  lin.  thick,  cog  pattern,  in  12  sections,  and 
wound  with  Sib.  Xo.  16  cc  wire,  about  20ft  Oin.  in  each 
ooiL  The  pole-pieces  are  cast  iron,  9in.  high,  4iii.  wide, 
and  massive,  weight  281b.,  with  wrought  iron  poles,  7in. 
high,  2in.  thick,  and  I  propose  to  wina  them  with  91b.  of 
Xo.  20  C.C.  wire.  Is  this  size  right  for  a  shunt  madiino  in 
relation  to  the  armature  re«stemce7  What  is  the  speed 
to  drive  it  at  7  What  its  probable  output  will  be.  I  h^ive 
some  45-volt  lamps,  which  I  should  like  to  u>4e.  and  16c.  p. 
Will  tiiey  be  suitable,  and  how  many  lamps  will  it  light  7 
— AaicATURB  n. 

[68810.]— Blectrioal  Query.— In  8.   Thompson's 


as  **  Showman "  regardii^  the  squeak,  and  after  nearly 
swallowing  the  pieces  of  tm  and  tape  several  times,  I  put 
it  by  as  taking  too  much  time  to  manipulate.  C^  any  of 
"ours*'  give  a  description  of  a  few  conjuring  tricks  or 
anything  likely  to  amuse  j^ungsters  7  If  anyone  could,  I 
feel  sure  it  would  be  welcomed  by  (many  readers.— W. 
Walkkb. 

[68214. J— Steam  Tricvole.— Having  been  snooessful 
with  a  Serpollet  boilw  wnich  I  made  to  work  a  small 
engine,  I  am  thinking  of  fitting  a  larger  one  on  to  a  rear- 
steering  tricycle,  burning  petroleum  spray  for  fuel,  and 
condensing  exhaust  to  use  over  a^ain  to  save  carrying  too 
much  water.  I  shall  be  grateful  if  some  reader  will  tell 
me  what  size  cylinder  would  give  suffident  power  to  drive 
it  at  about  10  miles  per  hour  on  the  level.  The  weight  of 
machine  being  about  1001b.,  rider  ia2lb.,  motive  power  and 
fittings  lOQlb..  total  weight,  say,  3601b.  How  much  petro- 
leum would  be  consumed  per  hour,  so  as  to  give  heat 
equal  to  that  of  Jsq.ft  of  coal  fire  on  a  furnace  .grate  7  I 
propose  coiling  boiler  inside  a  cone  shape  copper  casing, 
out  do  not  qmte  see  the  way  to  bum  tne  petroleum.  A 
sketeh  of  a  suitable  arrangement  will  oblige.  Would  it 
be  best  to  run  engine  fast  and  gear  it  down,  or  drive 
direct  7  I  hear  that  a  Uoense  can  be  obtained  for  driving 
a  tricyde  by  steam.    Is  this  true  7— A.  C. 

[68216.]— Faateninar  Horsehair.  —  Would  some 
correspondent  inform  me  if  there  is  any  other  method 
used  to  secure  the  ends  of  horsehair  together  without 
knotting  them,  in  order  that  they  may  drive  small  ferrules 
such  as  used  by  watchmakers  to  run  cylinden  into 
'  watches  7- T.  V.  Gatbshbad. 

[68216.]— Harmonium.— I  am  desirous  of  enlarging 
my  harmonium,  which  has  one  and  a  half  rows  of  reeds 
'  and  nine  stops.  I  am  attaching  pedals,  but  would  like  a 
bourdon,  or  some  stop  put  in  to  play  an  octeve  lower  than 
the  instrument  will  already  play.  I  should  also  like 
another  row  of  keys  and  some  imitation  pipes  for  the  top 
of  the  instrument,  but  do  not  know  how  to  go  about  the 
work  to  have  it  doxie  the  cheapest  way.  Can  any  of  your 
readera  enlighten  me  7— W.  A.  Parby. 

[68Z17.1— Screw-Outtingr.-WiU  "T.  C,  Bristol," 

saj  how  I  can  cut  square  threads  on  qpindle  with  a  hand 

I  shde-rest  7    If  I  cannot,  say  how  I  can  make  a  pair  of 

I  contracting  and  expanding  dies,  to  screw,  say,  from  ^in. 

to  Jin.,  to  fix  on  to  spring  rest  or  to  slide-rest,  or  ^ow  can 

I  ng  an  arrangement  up  7— Wat. 

[6821&]— Bicycle.— Will  any  reader  kindly  sav  how 
many  revs,  per  min.  a  64in.  bicyde  makes  running  at 
dght  miles  an  hour  7— Wat. 

[68219.]— Dynamo.— Will  Mr.  Bottone  say  how  fast  a 
dynamo  must  run  to  light  a  Sep.  lamp  7  AJso  ia  there 
any  advantage  in  a  high  voltage  over  a  low  voltage  7  Will 
a  high  voltage  require  more  power  than  a  low  voltage  7 — 
Wat. 

[68220.]— Balloon.— Can  I  erect  inexpensively,  ap- 
paratus with  which  to  inflate  a  small  pajtsenger  balloon 
from  coal,  being  far  from  a  town  7— J.  iSl  B. 

[68221.]— Busty  Water. —Can  any  reader  suggest  a 
remedy  for  rus^  water  in  hot-water  apparatus  7  It  has 
lately  been  refitted  with  new  wrought-iron  boiler  and 
pipes,  and  whenever  any  water  is  drawn  from  any  of  the 
taps  it  is  very  rusty.— H.  Bpink. 

[68222.]— Gement.—Will  any  reader  kindly  inform  me 
how  to  make  a  cement  for  brick  or  stone  that  will  resist 
the  action  of  dilute  sulphuric  add  7 — Mosaic. 

[68223.1— Achromatic  Condenser.— I  wish  to  em- 
ploy my  \m.  objective  as  a  condenser  to  my  microscope 
when  I  work  with  the  |  objective.  I  will  thanJc  some 
friend  who  will  tell  me  how  to  arrangpe  it.  Beneath  the 
^  I  shall  require  a  plano-convex  lens,  and  I  wish  to  know 
what  should  be  its  diameter,  focus,  and  its  distance  below 
the  |in.  Also  what  kind  of  diaphragm  to  use  with  it.— 
B.  B.  P. 

[68224.]— Hydraulica.— As  a  pupil  in  a  borough 
eimineer's  office.  I  am  anxious  to  obtain  a  sound  know- 
ledge of  hydraulics,  more  especially  as  applied  in  connec- 
tion with  sewerage  and  waterworks.  Would  any  reader 
kindly  advise  me  of  a  comprehensive  and  practical  book 
(or  books)  referring  to  this  subject  7— LoaABirnsf. 

(69225.^- Cloudy  Objective.— I  have  wh^  I  believe 
to  be  a  microscope  objective,  as  it  is  mounted  and  screwed 
the  same.  The  inside  nearest  the  tube  is  hollow,  and  the 
end  outside  like  a  bull's-eye.    The  colour  in  opal  and 


almost  opaque.  It  looks  something  like  a  pearl.  Will 
any  Idnd  optical  reader  tell  me  the  use  of  it7— Iuvouaxt 
Optics. 

[68226.]— Prevent  Horses  from  Slipping.  — 
Could  some  kmd  reader  tell  me  of  a  portable  fitting  to 
prevent  horses  from  slipping  on  the  stones,  as  the  water 
carte  make  them  greasy  and  very  dangerous,  and  some- 
times through  the  dryness  they  are  irony,  and  some  horses 
are  very  nervous  7  Drivingten  horses  a  day,  would  be 
glad  of  an  idea.— Tbamcae  Daivaa. 

[68227.]— Eleotro-Flatin^.— A  few  weeks  ago  I 
made  some  silver-plating  solution.  I  dissolved  coin  nlver 
in  nitric  acid  and  precipitated  same  with  sodium  chloride, 
and  then  dissolved  the  silver  chloride  in  a  strong  solution 
of  (qnanide  of  potassium.  When  the  greater  part  of 
chloride  was  dissolved  there  appeared  a  dark  metallic  kind 
of  powder.  What  is  it  7  I  tned  to  see  if  it  would  dissolve 
in  nitric  amd,  but  it  only  fined  up  and  did  not  appear  to 

dissolve.— PUZZLKD. 

168228.]— Leaky  Portable  Bngine.— Will  some 
f nend  Idndly  favour  me  with  a  few  praotioable  (yet  simple) 
hinteastostoppingthe  tubesleaking  I  They  donot  leak  very 
much,butIaiwa]nithinkaBtitchintimesavesnine.  Thetubes 
that  leak  are  at  the  firebox  end,  and.  as  I  have  plenty  of 
time  on  hand,  I  should  like  to  stop  tne  leakage  myself,  an 
I  am  fond  of  engine  work.  I  believe  I  saw  a  few  hints  ia 
an  old  number  of  the  "  E.  M."  I  had  in  the  house  two  or 
three  srears  ago,  but  I  cannot  find  it  now.  I  have  looked 
carefiuly  over  a  few  numbers  of  the  *'  E.  IL"  I  have  by 
me;  but  perhaps  some  fellow-reader  will  lend  a  helping* 

huid.— Bo.  J.  liBRST. 

[68229.]— Electric  Indicator.— I  have  an  electric 
indicator^  and  I  wish  to  put  an  ordinary  gslvanometer  in 
the  circuit.  I  tried  one  in  the  circuit  that  I  have,  but  when 
the  push  was  pressed  the  bell  would  not  rins ,  although  the 
flag  on  the  indicatorworked  all  right  I  should  like  to  know 
wluit  is  the  oause  of  the  bell  not  ringing.  I  have  large 
No.  2  Leclanch^  cells  on,  to  that  there  is  plenty  of  battery 
power.  The  wire  on  coils  of  galvanometw  appear  tlie 
same  gauge  as  on  bell  and  indicator  coils.  Shoma  like  to 
have  an  answer  on  this,  as  I  want  the  galvanometer  in  cir- 
cuit, so  as  to  see  if  there  is  any  leakage  when  all  the 
poiE^es  are  open.  My  wires  are  co.,  and  are  stapled 
across  the  ceiling  and  alon^  the  walls,  and  I  am 
going  to  have  the  house  whitewashed  and  the  walls 
papered.  Will  the  wash  do  any  harm  or  the  papering  over 
tiiem— Le.,  the  wires  7 — WaEXHAii . 

[68230.1— G'.'W.B.  Automatic  Vaonnm  Brake. 
—Will  "T.  C,  Bristol,"  or  some  other  engineer  please  say 
what  is  the  atmoepheno  pressure  on  the  automatie  vacuum 
brake  of  the  G.  W.B.  when  the  brake  is  full  on  7  The 
pipes,  I  think,  are  about  2in.  internal  diam.,  and  what  ia 
the  difference  in  the  pressure  on  the  brake  blocks  of  the 
Westinghouae  and  tl^  automatie  vacuum  7  The  pipe  of 
the  former  is  much  smaller  than  the  latter,  and  it  appeared 
to  me  that  the  Wetrtdn^house  stopped  a  train  in  ahorter 
time  than  the  automatic  vacuum  when  the  train  was  gmn^ 
at  the  same  speed  in  each  case. — ^Wrexhak. 


wu«»,  •»««  a»«»u.  .m£««  .w  ».»»  «-.»»..».  «ipu»...  discharging 
into  the  funneL  I  want  to  mix  petroleum«with  this  ex- 
haust steam  for  a  purpose.  How  can  it  be  done  7  If  I 
mix  petroleum  with  the  water  pumped  into  boiler  tlie 
vapour  of  it  will  doubtless  mix  with  the  steam.  But  will 
there  be  any  danger  of  an  explosion  7  Could  I  get  the 
petroleum  into  the  exhaust  pipe  by  using  Qiffaxd*s  p.*tent 
bjector  7— B.  C.  U. 

[68232.]— Ijen8.~-1.  What  should  be  the  focal  length 
of  a  Barlow  lens  suiteble  for  a  Sin.  o.g.  of  42in.  focna  t 
Ib  it  necessary  that  it  should  be  an  acmramatio  oombisia'- 
tion,  and  what  distance  &om  the  field  lens  of  eyepiece 
should  it  be  placed  7  2.  How  can  I  find  focal  length  oif  & 
concave  lens  7  3.  Is  there  any  advantage  in  Klein's  St&r 
Atlas  over  Proctor's  smaller  7  4.  How  can  I  calculate  tlie 
focal  len^  of  lenses,  flint  and  crown,  for  making  tele- 
scope object-glasses  of  any  given  length  7  For  instanoe, 
what  should  be  tiie  focal  lengths  of  the  lenses  to  make  & 
Sin.  o.g.  of  about  80in.  focus  7— F.  8.  A. 

[68233.]— BelL— I  have  made  an  electric  bell  like  one  in 
iketch,  and  have  tried  it  both  ways  shown,  but  the  hammer 
which  is  about  IJoz.  only,  seems  to  touch  the  bell  and 


then  return,  bringing  no  sound  out  at  all.  The  nuigift.<^t:i% 
are  soft  iron,  1  diam.,  2|  long,  wound  with  No.  dC>  o.o« 
copper  wire,  and  soaked  in  parson  wax.  I  put  on  abc»xx^ 
six  layers.  I  employ  two  JLedanchiSs,  and  the  maaca^^jm 
will  lift  the  armature  nioely.  Would  any  reader  tell  xxxe 
how  to  improve  it  7  In  sketch— A  magnets^  B  armature^,  O 
place  of  contact,  D  bell,  £  terminals,  F  wires  of  connoo~ 

tion. — EXPERIMKXTBR. 

[68234.]— Cbarffinff  Accumulators  £rom  Sol^lXI 
Dynamo. — I  made  a  small  dynamo  to  attach  to  xxxy 
bicycle,  and  it  Ughte  an  6-volt  Sep.  lamp  very  well,  bat.-  of 
course  when  my  machme  stops  my  lamp  goes  out  Xcr^ir^ 
I  want  to  make  a  small  accumulator  to  De  charged  by  t.iao' 
dynamo^  and  bum  the  lamp  from  there  if  possible^  x 
should  like  the  cells  to  tiikc  a  charge  suffioient  to  l»i: 
lamp  for  about  15  minutes  when  xtanding  still  or  gx>i 


slovrlv,  as  now  when  I  am  in  the  traffic  I  have  no  Iig->^» 
Would  any  reader  put  me  ru^ht  as  to  what  size  c«LXs«  x 
wont  and  how  to  charge,  as  I  have  a  small  aoeumul^^  ^-n-^ 
which  I  can  charge  verv  well  with  a  battery,  but  will  x&«>^ 
take  anything  mim  the  dynamo?  The  dynamo  ha*.^  ^^ 
laminated  H  armature,  wound  with  Ko«^  8.c  wiire,  ^«  i  tut^ 
same  on  the  fields.- A  Crcusr. 
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[682350— Snffine    ... 

T.  C^  Briitol,"  work  out  the  following  calculations  tor 


auery.  — WiU    "GUtton»'    or 

, out  the  following 

ine  in  plftin  flgurea,  as  I  un  mire  it  will  uatroct  all  of  our 


ScalK 


What  I  want  to  know  is,  how  much  steam  is  used  per 
hour  T  Also  the  amount  of  water  used  jtet  LH.P.  Also 
aaa  heat  engine,  if  the  hoiler  pressure  was  increased  to 
75lb.,  what  would  be  the  saving  t->Touxa  ExoixsxAy. 

[68236.]— Candle  Malring.  —  Being  desirous  of 
making  my  own  candles  (tallow)  so  that  I  may  save  the 
manuf Acturers*  profltB|WOuld  any  kind  reader  answer  the 
foUowin^  question!  The  price  of  tallow.  Is  anvthing 
mixed  with  the  tallow  ?  How  to  arrive  at  the  size  of  them, 
so  that  a  certain  number  shall  make  a  pound,  13  or  16, 
iko.  I  suppose  there  is  no  other  way  of  making  them  than 
by  dipping.— K  HxntPBRKY. 

[68S37.]-Blectro-MaBm«tB.-To  "J.  H.»'— Thanks 
for  reply.  The  magnets  in  circuit  at  the  same  time 
would  De  eonstantly  varying  in  number,  and  also  the 
length  of  time.  For  instance,  supposing  90  of  the  mag^ 
nets  were  in  drouit,  it  mi^t  oe  necessary  to  have  other  10 
in  addition  put  on,  the  original  20  stall  remaining  in  oir- 
cnit.  Any  further  ioformation  will  be  much  esteemed  by 
—Ax  Old  Rkadkr. 


[68338.1— Press. —I  have  a  fly^press,  Bhodes*  make, 
for  stamping  ooyen,  Ste.  ^  but  it  woncs  very  unsatisfactorily, 
instead  of  turning  a  nice  smooth  edge  as  it  should  do. 
Could  anyone  tell  me  how  to  alter  the  stamps  and  dies  to 
make  a  good  job  t  I  want  to  make  severafthousand  tina. 
-J.  D.  C. 
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[65239.]— LiftlnR  Water.-I  want  to  raise 
7,oougaL  per  12  hours  a  distance  of  about  000yds,, 
about  IfiOft.  high.    Will  "T.  C."  or  others  kindly 
me  diam.,  thidmess,  and  best  sort  of  pipe  necessaxji 
the  most  suitable  pump  for  f orcixig  the  same  7    I  have 
engine  power  available,  out  would  l^eto  know  what  H.P. 
it  will  take,  and  the  pressure  on  the  pump  p»  inch.— Ax 
Old  Rbaobr. 

[66240.1— Eleotro-Kotors :  How  ICade,  ice— 
would  llr.  Bottone  say  whether  2|in.,  the  size  given  for 
Uie  length  of  pc^e-iaeoes  in  the  motcns  deseribea  under 
the  above  headiitf  in  last  week's  "B.  H.,"  is  oorrect! 
Would  he  also  oblige  with  the  following  particulanT 
Thickness  of  F.H.'8,  thickness  of  yoke,  and  tne  distance 
between  the  pole-pieces.  Should  the  diameter  of  the 
tunnel  in  which  armature  rotatn  be  Jin.  larger  than  that 
of  the  armrtore  ?— Ajcatsub. 

[8^41.]— Valve.— Would  some  of  our  many  readers 
help  Boe— perhaps  "  T.  C,  Bristol "  ?  I  want  to  work  a 
▼alve  under  extreme  pressure,  and  I  want  it  so  arranged 
as  to  give  me  the  advantage  of  an  open  port— Le..  throw 
wide  open  instantaneous.  Sketch  would  greatly  oblige.— 
ChcB  Ajtxious  TO  Kxow. 

[6S912.]— Wixnshurst  ICaclilnes.— I  am  thinkmg 
of  purchasing  one  of  these  from  Messrs.  King,  Mendham, 
and  Co.,  and  should  be  glad  if  tiliose  who  have  used  these 
raachines  can  tell  me  if  there  are  any  difficulties  in  using 
them  for  the  ordinary  experiments— e.g.,  making  a  x)er- 
«0D*a  hair  stand  on  aid  when  on  an  insulating  stool.  Are 
the  Leyden  jars  dispensed  with  for  these  experiments  ?  It 
li)ok.<t  to  me  as  if  an  unpleasant  shock  might  be  taken  ? 
Oin  sparks  be  drawn  with  the  knuckles  without  more 
9hock  than  in  ordinary  machines,  say  lin.  to  2in.  long  !— 
Olattox. 

[«3^243.]— Explosives.— I  have  model  engine  said  to 
have  been  worked  by  explosives.  It  is  like  a  small  brass 
cannon  standing  on  end,  with  two  iron  rods  placed  one 
ab<>ve  the  other  and  passing  horizontally  through  the  side 
of  oannon  to  the  dstems  outside,  said  to  have  been  filled 
with  chemicals.  These  rods  work  in  and  out  and  have  a 
n>jCch  on  the  side,  so  as  to  carry  the  chemicals  tram  the 
cij«teni  to  the  cannon,  where  both  coming  in  contact 
CAttaes  an  explosion,  which  drives  a  fanner  fixed  out  in 
tront  of  the  month  of  the  cannon.  What  are  the  chemicals 
ma«t  likely  to  have  been  used !— Doxalo  McDoxald. 

t682M.l— White  Wood  FttPnitTire.— Could  any 
tnidtn  tell  me  if  there  is  any  work  on  joinery,  &c.,  where 
I  could  get  instructions  for  making  ordinary  white-wood 
furniture,  such  as  kitchen  dressers,  sets  of  drawers  for 
bedroomM,  &c.,  or  where  I  can  find  any  information  on  the 
subject  ?-Qco.  H. 

[68*215.]— Telephones.— To  Miu  Bottoxx.— I  have  a 
pair  of  mechanical  telephones  that  have  been  working  verj* 
well  till  lately,  when  tne  lino  wire  broke  and  it  was  re- 
plaoed  with  a  new  wire,  which  is  a  little  thicker  than  the 
old  wire.  I  think  it  in  composed  of  Uvree  strands  of  No. 
Si  gHlvanised  steel,  and  it  has  never  worked  to  give  satis- 
faction vnoe.  and  there  is  a  continual  bumming,  so  loud 
Af*  to  make  the  head  ache  very  bad.  Is  the  wire  too  tight, 
or  not  tight  enough,  or  it  it  too  thick !  The  lenf?th  of 
wiTM  from  insulator  to  insulator  is  about  'iOOydn. — F.  P. 

fftwie.] -Tainted  Well  Water.— Dunnr?  the  hot 
dry  itummcr  of  18B7 1  was  induced,  owing  to  the  lowness 


of  the  water  in  my  well,  to  have  it  thoroughly  deaned  out 
and  a  layer  of  chalk  put  at  the  bottom.  The  water, 
though  previously  exceptionallv  sweet  and  good,  has  since 
had  an  unpleasant  putnd  smell,  and  is  unfit  for  drinking 
and  oookuM?  purposes.  Charcoal  has  been  thrown  in 
several  times  without  any  effect.  The  depth  of  the  well 
is  about  85ft.,  light  loamy  soil,  and  clay  subsoil,  and  fed 
by  side  permeation.  Can  anv  of  your  readers  explain  the 
cause  and  suggest  a  remedy  f— Clebicua. 

[68247.]— OptlcaL— I  have  found  that  if  I  so  turn  my 
head,  when  reading  ordinary  tvpe  with  spectacles,  that  the 
rays  pass  to  either  eye  over  the  nose  or  nearly  so,  the 
other  eye  being  closed,  the  type  becomes  very  markedlv 
more  custinct,  whereas  if  the  rays  are  caused  to  reach 
either  eye  from  the  other  side— that  is,  to  pass  through  the 
outer  eage  of  the  lens,  the  t3i))e  Ls  hardly  legible  at  all,  and 
these  effects  are  greater  or  less  according  as  the  ray  passes 
through  the  glass  at  a  greater  or  less  distance  from  the 
centre  on  either  side.  'Can  any  reader  kindly  explain  this ! 
I  am  near  70,  have  excellent  sight,  but  use  12in.  focus 
speotades  for  readhig.  There  is,  I  suppose,  a  slight  increase 
of  magnifying  power  when  the  ray  comes  slanting,  but 
thiswill  not  account  for  the  different  effects  at  the  op- 
posite sides  of  the  lens.— I*.  C. 

[6824a]— Fizlngr  Camera  Fitting-s.— To  James 
Tbompbox.— I  am  making  a  camera  from  your  instructions 
and  have  bound  the  case  with  eight  brass  comer  bands. 
Not  seeing  my  way  dear  to  fix  supports  and  dips  of  re- 
versing frame  outside  on  account  of  the  bands  bemg  in  the 
way,  I  made  the  reversing  frame  without  the  overlap  and 
fixed  the  dips  inside  the  esse,  but  they  would  not  act  I 
then  tried  springs,  and  they  sJso  failed.  Could  you  recom- 
mend me  whatto  use  T  1  should  like  something  to  fix 
outside  case,  if  possible.  Could  easily  alter  reversing 
frame.  —Puzzled.^ 

[68249.1— Fans.— I  shall  regard  it  a  favour  if  any 
reader  wul  inform  me  what  formula  or  rule  is  used  for 
calculating  the  amount  of  air  (say  in  cubic  feet)  that  is 
drawn  through  tiic  two  inlets  of  a  common  centrifugal 
suction  fan.  I  wish  to  replace  ten  small  fans  hj  one  large 
fan.  The  ten  smsll  fans  are  of  the  following  dimensions : 
— Diam.  24,  B.  6000.  4  radial  aims,  22iin.  long.  Sin.  wide, 
two  inlets  in  fan  casing  9|  diam.— Retford. 

[68250.]— Dynamo.— Will  Mr.  Bottone  say  if  the 
motor  described  for  driving  sewing-machines  can  be  run 
as  a  dynamo  f  If  it  can,  please  say  what  c.p.  it  would 
give.  Also  could  I  fit  a  lamp  on  a  piece  of  wood,  the  lamp 
resting  on  brass  wire  drivoi  in  the  wood  in  a  oixde  iuf«b 
to  rest  the  lamp  on,  so  loould  carry  it  about  my  workshop 
which  is  about  12ft.  square !— Auateub. 

[68261.1— Horisontal  Engine.— I  »m  sorry  "  T.  C, 
Bristol,"  nad  to  refer  back  for  information  through  my 
query  being  so  vague,  but  I  will  try  and  explain  whaX  I 
want.  Please  say  what  sise  box  bed  I  shall  want  for 
compound  engine,  high  and  low-pressure  combined.  The 
siae  of  cylinder  for  nigh-pressure  is  l|in.  bore  and  Sin. 
stroke,  and  the  size  of  tJie  low-pressure  is  Siin.  bore  and 
din.  stroke.  The  cranks  I  shall  set  at  quarter  angles. 
Please  give  sketdies  of  bed,  crank  shaft,  flywheel,  and 
valves.  From  centre  of  piston  to  centre  of  vslve  of  high- 
pressure  is  Sin. ,  and  of  low  pressure  2|in.  I  want  to  work 
it  at  300  revs,  per  min.  Please  say  what  travd,  lap  and 
lead  I  sh^  want  for  these ;  also  weight  and  thickness 
round  the  rim  of  flywhed.— Amateur. 

[68252.  ]  — Japannin^r- —How  is  thu  done  t  I  want  to 
do  some  tin  deed  and  artist's  colour  boxes  I  have  had 


?^ke,  73  revs,  per  min.,  preasnre  of  steam  40lb.  per  square 

%Ch.— DOBBSL. 

[68268.1— Bxhaust  Pipes  for  1H.P.  Bnsine.— 
wWd  "  T.  C.  Bristol,"  kindly  say  the  best  sise  of  steam 
and  exhaust  pipes  for  a  IH.P.  engine  working  at  60lb. 
picasuret  AJso  the  throw  and  lap  of  eooentrie  with  lap 
and  lead  of  valve  on  both  tides— that  is,  the  steam  and  ex- 
haust sides  to  get  the  best  results,  likewise  the  cut-oiT, 
with  sise  of  porta,  with  dimenaians  of  horizontal  governor 
for  same. — ^Ex. 

[68264.]— Briok  Making.  — Will  any  reader,  ac- 
quainted with  the  soil  of  East  Kent,  ^ve  suggestions  and 
information  as  to  construction  of  xiln  for  burning  red 
bricks  T— P.  Pabamor. 

[68266.]— Kodiiled  Battery.— To  Mr.  Bottoke.— 
Would  you  kindly  inform  me  the  E.H.F.,  ftc.  of  above 
battery,  mentioned  in  vour  book  *'  Electne  Bells,"  on  p. 
120,  and  for  how  long  it  will  run  ?— ExpaancxirrxR. 

[68266.]— Paper.— How  is  the  oil  paper  made  for  the 
cyclostyle !— ExPBqimxTRR. 

[68267.]— Asbestos  Paint.— Would  any  of  your 
readers  be  kind  enough  to  furnish  me  with  th^  ingredients 
for  making  asbestos  paint  t— E.  Bprxcbb. 


CHESS. 
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All  oommunieations  for  this  dexNurtment  must  be 
addressed  **  CBr.8S  Edxtob,  Exglish  Mbchaxic,  882, 
Strand." 


made.— T.  Hbatu. 

[682&3.1— Standard  Element. —Will  some  one  please 
describe  uie  use  of  this  instrument  1—T.  Hkath. 

[68254.]— Bichromate  Solntion.— What  is  really 
the  proper  proportion  of  acid,  bichromate,  and  water  for 
malring  this  battery  solution  of  maximum  strength  ?  If  I 
use  80s.  bichromate  to  the  pint,  as  advised  in  some  books, 
half  of  it  crystallises  ou£  when  the  solution  gets  cold. 
What  is  the  use  of  that  T— T.  Hxatr. 

[68255.]— liunar  Photosrrapliy.— I  have  a  good  din. 
aperture tdeseope  (refractor);  also  a  Bayment's  patent 
double  extension  camera  (|-plate),  Beck*s  7in.  focus  lens. 
Will  someone  tell  me  how  to  arrange  instruments  fortaking 
instantaneous  photographs  of  the  moon  ?— Clrricus. 

[68256.1— I>ynamo.— Will  any  of  our  electrical  friends 
kindly  help  in  the  following  T  I  have  a  dynamo  wound 
with  4lb.  No.  16  B.W.O.  wire  on  magnets,  and  lib.  No.  18 
B.W.G.  in  six  sections  on  armature.  How  should  this  be 
connected  up !  Also  what  lamps  will  it  light  and  if  it 
would  charge  accumulators?— MscBAinc. 

[68257.]— Itioense  to  Grind. —Am  I  compdled  to 
have  a  license  to  grind  with  the  common  grinding  machine 
in  the  streets,  as  I  onlv  do  a  little  when  snort  of  work !  I 
don*t  carry  anjrthing  for  sale.  Him  the  hawker's  license 
anything  to  do  with  it  T  I  may  add  that  I  have  never  been 
asked  for  it  by  the  police ;  other  people  say  I  should  have 
one.— Travbllino  Dick. 

[68258.] -Grinding  Pins'  Taps.— Will  some  of 
your  correspondents  kindly  inform  roe  of  the  best  method 
of  grinding  plug  taps  t  I  have  tried  fiour  of  emery,  brick- 
dust,  and  fine  sand,  but  have  generally  failed.  A  film  of 
brass  forms  here  and  there.  Would  .some  other  lubricant 
than  water  prevent  that  ?— Dicky  Sam. 

[r,8259.]— Cylinder.— Will  any  reader  kindly  tell  me 
what  plan  to  adopt  so  as  to  prevent  water  from  entering 
h.p.  cylinders,  as  it  causes  a  cracking  noise  as  engine 
starts  i  Is  it  possible  for  it  to  enter  while  blowing  through, 
or  would  it  accumulate  through  night  owing  to  leaky 
valves?— J.  L. 


W6.!fi2'jO.]— Dirnamo.— Ihave  juH  finished  a  dynamo, 
uund  iidds  with  81b.  0.0.  wire,  armature  with  lib.  18  cc. 
wire.  It  is  a  Siemens  alternate  armature  in  12  sections.  I 
can  get  but  little  current  from  it.  Will  Mr.  Bottone 
kindly  tell  me  how  many  lamps  and  what  voltage  it  should 
Ught?-A.  W. 

[G8261.1— To  Mr.  Bottone.— I  am  wishing  to  light  up 
a  Mmall  shop  window  with  two  incandescent  lamps  for  four 
hours  every  night.  What  form  of  battery  wiU  be  the 
moHt  economical  in  working,  as  it  will  be  required  con- 
iftantly !— Ma  slow. 

[68282.]— Power  of  Enarine.— Would  some  of  our 
onKincering  friends  sav  what  power  will  be  got  from  the 
following  ?    An  uprignt  engine,  8in.  diam.  of  piston,  24in. 


PROBLEM HCXLIL— By  J.  P.  Tatlo*. 
Black. 


White.  9  -t-  S 

White  to  play  and  mate  in  two  moves. 

BoLirriov  to  1,140. 

(This  problem  requires  a  B.  B  at  Q  8  and  a  B.  P  at  Q  B  2 
to  avoid  other  solutions). 


White. 

1.  R  takes  P. 

8.  Kt-a6(disch). 
8.  Q-E8(ch). 
4.  Q  mates. 

2.  a-K8(ch]. 

8.  Q-K  B  7  (ch),  fte. 

2.  Kt-Q  5  (ch). 

3.  Kt-Q  6  (dis  oh),  fto. 


Black. 

1.  P  takes  B  (a). 
K  takes  B  (best). 


(«) 


W 


8. 

8. 

1. 
8. 

1. 
2. 


K  moves. 

K  takes  B(&). 
K-B4. 

BtakeeP. 
B  takes  Kt 


NOTICES  TO  COBBESPONDENTS. 

CoBSECT  solutions  to  1,189  by  W.  L.  Martin  and  Janus. 

J.  O.  Hakkiii,  a.  Bol08,  akd  a.  Jabvib.— dee  above 
notice  with  regi»rd  to  1,140. 

W.  L.  Martik  is  entered  for  A  section,  O.  A.  Macbeth 
(A),  Fr.  Fernando  (A),  C.  Beador  (C). 

A.  BoLUH.— Thanks  for  problem. 

W.  Talluball.— In  your  attempt  at  Mr.  Ooigias*  pro- 
blem K  can  move  to  K  3  on  second  move. 

Ix  section  C,  sui-mate  two-movers  may  be  set. 

Mr.  Bowi.a:(i>*b  "  Chess  Annual"  Ib  out  at  last,  and  a 
very  useful  and  entertaing  book  it  will  no  doubt  prove  to 
tne  chess  player.  He  has  followed  the  same  course  as  Mr. 
Bland  several  years  ago.  in  gi^in^  the  laws  of  the  game,  anda 
Ust  of  the  dubs  in  the  United  Kingdom  and  abroad.  This 
list  if  suggestive  in  several  names  of  places  that  do  occur 
and  sever^  that  do  not.  Exeter,  Bedford,  Teovil,  lichfldd 
are  conspicuous  by  Uieir  absence,  while  such  small  places 
as  Bronucy,  Hailsham,  Penarth,  ^,  have  their  chess 
club.  The  inference  to  draw  is  that  these  small  places 
contain  some  player  of  eminenoo  and  energy  who  sets  the 
thing  going.  One  teud  is  dieering:  the  list  is  much 
larger  &anit  was  when  the  last  manual  was  published. 
We  have  two  complaints  to  make  with  regard  to  this  little 
work.  We  trust  the  defects  will  be  remedied  next  yeac 
One  is  that  the  laws  of  correspondence  play  are  not  given. 
So  many  games  are  now  carried  on  in  this  way,  that  it 
would  be  of  advantage  if  these  rules  were  added.  The 
other  defect  is  that  m  the  solutions  of  the  four-move» 
only  the  first  move  is  given.  To  have  given  the  first  two 
moves  would  have  occupied  but  little  more  space,  and 
would  have  made  all  the  diffwence  to  the  average  solver. 
A  good  many  students  would  like  the  first  two  moves  given 
to  a  thxee-mover,  but  this  is  not  indi«<pcn.sable.  We 
should  have  mentioned  that  the  book  conUvins  one  hundred 
of  the  prize  problems  of  1883,  printed  on  neat  diagrams ; 
also  a  ust  of  chesoperiodicals  and  publications  containing 
iihena  columns.  The  price  is  2s.  6d. .  and  the  work  e  m  be 
obtftin.'d  of  Mr.  J.  B.  Rowland,  of  Victoria-termce,  Clon- 
tarf ,  Dublin. 
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Mabch  29,  18S9. 


iJrSWZBS  TO  C0ftEBIP(nn)EMT8. 


•/(*«  KMnMu  MMcm AW tr,,  wn,  Me^Jtd,  W.C, 


f 'IT  flhuUattoXi  on  ««pivml#  plMMn  r#f  yispv.  t,  I'ui  tttiai 
t//  rjri/TK«,  aifvS  wJii'n  itfMV<T>nif  /|ti'Ti"«  p-j*  tb«  numb^n 
M  wMl  M  U»e  UU«ai  of  Omt  /jiKTy-n  U/  whu  b  lb*  rvplka 
r«f«r.  9,  3Co  fhaiv  Sm  itmAp.  for  mivrtiniir  )«tu^r«.  qarTi<M, 
or  r^IiM.  4«  fyltt«  m  fianipn  nmkinif  fffr  «i1<lT«Mv»  or 
mMtf  farCinwri  or  norrcmrindtmtA,  or  wiKf;  tociU  or  other 
uil/:tH*  tmn  b<*  pufY'luiaM,  or  r<'pl{««  idvin(r  mi/'b  iiiforxn»- 
tlon,  ««aMQi  \m  inmritA  fiz4M>pt  im  ii4v(^iMnn«fit«.  h.  No 
otMHtlgn  Mklaf  for  wlamilotMd  or  »oi#<ntlflfl  infonDftUan 
w  MMW«ml  wrr«i(h  th«  po»t.  6.  Ij^Utn  Miittooorr»- 
•p^md'tiU,  mdvr  o»iir<Tr  Ut  ws  VAiUft^  urn  not  forwvd<jd, 
•o4  the  fwinai  of  oamMpood«oU  are  not  yiTcii  to  io- 

•«•  AMi«nilon  U  tm^ttnAidij  dmim  t/>  Hint  Ko.  4.  The 
MMM*  A*wtiMi  to  IHUth,  <|a«HMf  «n4  mpllMi  f«  jtumni  tat 
thu  fr«o«ral  irood,  iwd  It  (n  not  fitir  to  omupy  it  with  qtu>#- 
tloiM  mwh  tm  iiro  iiulimtM  abf fv«*,  whirh  nm  onl^  of  tndi- 
rl^uttl  lo(<Ti«t,  «D<1  whirb,  if  n<ii  udvirrliMrtfwntii  m  th«*m- 
mkIvm,  IniwJ  to  rPi'Hnx  wbi«h  «n«.  'I'h#»  '*  Hixr^mny  Httl« 
CVilimm  "  oifi«ri«  a  chiwp  rnffinii  of  otHiiininif  mirh  infomui- 
tl/ifi,  Et>4  wo  truNt  our  ri^ttcbTn  will  uviiil  tn('uuw<lv«4i  of  it. 

The  following  iir«  thn  iniiifiln,  An.,  of  letti^m  to  haml  up 
to  WMlnPwmy  «ryonio(ri  Murcli  27,  nml  u]uioknowlo<lgou 
CliliMiwhfT*! : 

A.  Orav.  a.  J.  IVkiI, -T.  A.  Wilnon.  (\  lAng^vin.— 
AntAn<M.  lluudlion.  John  MnxwoU.  F,  W.  (i, 
Dixmi.  I.  U.  Kiiffini'tT,  (ioviin.  -An  Old  K<w1it.-  • 
V4t.nn%n\/w.  Ht^rnoifrnphlo.  Htudimt.  Q.  H.,  H<Vitliind. 
(.•tMintry  Millwright,  llmth't.  -  A  Ki'Hjjw  <»f  tho 
lUiyal  AJitruDouii^ul  Hw^iniy.  IClftotronuuilAi*.— U.  T. 
JofikloR.  C.  A.  JonoH.  W.  Van  V\vn.  Ojihlurhuji. 
X.  Y.  Z.  )'.  H.  Kcmtithomo,  It,  jdcl^ircn.  Lux.- 
AHtr.    T.  F.  H.  T. 

A.  J,  (li(KK«riitt.i„  (If  yoti  CM)  Tvftt  to  wirly  voluin<>N, 
you  will  Mnd  u  drwJim  for  li  brid^fl  iutonm  tho  t^nvlixh 
Clififionl.  'I'hn  idiHi  in  quit**  foiMlhlc  indocnl,  tlicro 
would  bo  no  diillculty  in  building  Nuch  a  bridvo  but  tho 
quoNtlon  id  :  Wotdd  it  vtvf !  Thori*  would  bo  no  danger 
to  Nhipping  iNtyond  tliat  now  previUlinfr,  on  vojuksIn  would 
havt  to  avoid  tho  pirm  ai  tlicy  do  ro<-kN-  -with  thin  ad- 
VHntAicn,  that  tho  pinn  would  idiow  liKhtu  indioatinK 
their  ponition.  Ilio  oont  of  «urh  a  bridKO  would  be 
(mormou*,  and  nltoi^othnr  beyond  iiny  hopo  of  pajlnff 
irood  int<trMt  on  tho  capital.  It  could,  no  doubt,  bo  boilt 
muoh  raiiior  Uian  a  tunnol  eould  bo  driven  under  tho 
Chatmnl.)  M.  F.  (Why  not  lopk  up  your  back  numbrra 
for  •Icctru-motom ;  but,  onco  morn,  plcaM  underNtond 
Umt  a  IiO0lanch<^  c«U  ia  not  mtitabln  for  auch  work.  A 
liooUuinhi^  auNwoni  admirably  for  rinRinic  boll*  and  otkor 
int4>rmit(rnt  work  ;  but  it  ia  not  a  MiUMtant  bntt«rv,  and 
1«  not  Nuit«Ml  for  drivintf  an  («lcotro>motor.  Uno  a 
ItutiNon  or  a  chroiniiwiuid  Diitt^ry.  Hco  indioca  for  full 
infittTiuition  by  i-itf«*r«mMi  to  back  volumca.)— A.  G.  (Tho 
^  informatJon  nniulrt'd  haabt^cn  fflvon  in  rtnvnt  numbent ; 
but  much  rnort*  can  bo  fouiufin  book  volume*.  Tlio 
water-motor  mflntionml  ia  a  oood  on#,  we  belioxo.)  -  I*t. 
(You  am  (itiite  correct.  If  it  haa  been  natenteil,  tho 
apeeitleaticm  will  (rive  all  parUcuUra  of  Bellita,  andyou 
eaii  procure  tlie  bluo  biMik  from  tho  IHitent  Otfioc.  Fxo- 
lAbfy  y<iu  will  find  all  needful  detail  a  tn  baok  numbera.) 

Wai.tkii  J.  Tank  in.  (A  valid  patent  can  beobtainod 
for  an  improvement  on  an  exiMting  patent ;  bat,  of 
rourai*,  only  tlto  "  improvement"  ianrotooted  by  it.  We 
do  not  umleratand  what  itia  you  wiah  to  do.  Protection 
can  bo  obtained  for  a  little  more  than  a  pound,  and  a 
full  patent  for  a  little  more  Uian  four  poimda ;  but  you 
muat  be  theiudgo  whether  if  ia  worth  while  to  take  out 
apattmt.  The  (jueatlonia,  would  there  bo  aut&dent 
demaiul  for  your  improvement  to  recoup  you  for  the 
ex|)enditure.]  KxraatuBiiT.  (Your  signature  ia  tho 
beat  anawvr  that  can  be  given  —  "  Kxiieriment  **  again 
and  again.  By  referring  to  theadvertiaementajron  will 
eaaily  aw*  where  you  can  gt»t  luibctitoa.]  A.  B.  li.  (It  ia 
impoaaible  to  aay  what  pnwaure  model  boUera  will 
i4and.  Tift  thorn  by  titeeuld  method,  or  by  filling  quite 
full  ami  heating  up,  loading  Um  valve  heavily.  Iftho  boiler 
atanda  joolb.,  aay,  without  the  val>'e  lifting  or  tho  jomta 
leaklng.1t will lieaafeto workat.  aay.  iKdb.  fVra  indieoa. ) — 
MoMoitNAM.  (Make  tho  pad  fortnoatampa  of  aeveral 
la)  era  of  flannel,  and  add  a  litUe  glyoorino  to  tho  inka 
uaed.  The  anlUne  inka  are  the  beet  for  tho  purpoae. )  - 
B.  B.  FxNHiaav.  (The  KlfTel  Toww  has  been  deecribed 
in  a  humlred  or  ao  papera.  The  dfanenaiona  have  biysn 
given.)  K.  U.  F.  (Of  what  value  would  any  opinion 
be  from  thoae  who  have  not  seen  the  **  elephant  man  **  \ 
and  what  tntnreat  would  it  have  for  our  reailera !  It  ia 
a  reiiuirkabto  cm*,  and  ia  Ib  mod  haada.  Details  wiU, 
no  doubt,  be  publiehed  at  tne  proper  time.)— Pmoko- 
na  KY\u  (We  do  nM  thl&k  they  are  on  aale  yet.  Wh«n 
they  are,  no  doubt  tliey  will  bo  advettiacd ;  but  ere 
Hinta  No.  4  above.)  -Ma.  (Suth  a  book  »«  you  rcxiuire 
waa  notieixS  ao  nwntly  aa  p.  » }  but  any  bookwllet- 
ean  mipp)>-  yr^u.  Aa  to  the  medii^  magneto  machin«» 
wv  nwnt  ba«>k  numbera,)— J.  BAnacK,  ^The  Smee  or 
l^iiniell  \%  the  beat  batter)*  for  platSnjr,  8ee  the  index 
of  the  laat  vxdume,  publfahcd  la  the  No.  for  l£arch  1&.^ 
,  J  fwn?*.  (We  do  not  know  of  such  a  work.  It  ia  un- 
hkrW  that  wiM^ka  dealing  withdetada  of  a  manufaeturc 
wwiM  be  put^liahed ;  the  demimd  ia  too  amalL^-Tuvwu 
B.  JiwcK*.  (No  nxffk  of  the  kind.  See  previoaa  anawer, 
and  UinteNV  5  abov^)  F.  B.8.,  Bdin.  (We  do  not 
think  then>  ia  any  bettor  aolutioii  for  making  exrori- 
menta)  aeap-bubblea  than  that  dfvcnbetl  by  Mr.  IV^va 
in  hia  pawr  puhlWxcd  in  No.  ISiU  It  ia  compoacd  of 
'^(T^^y  ^'V*»<  ^  o^t»  ol  aoi)a  and  40  purt*  of 
d)«taied  water.  Wh«i  acautkm  t»  ^vnmaetie,  onMhird 
the  xx4ume  of  riyttn^  ia  ^B  mixed  with  the  cleats: 
aolution,  and  tlie  whiOe  ia  pfaMvd  in  atoMicKd  bottiw 
and  allow^xl  a  week  to  arltle.  TW  liquid  ia  then 
at^h«>n<M  t\flr,  and  eUhlled  with  a  few  dzvpa  of  ammonia. 

li.  ti.  i\  r.  , AU  your  quetCiMm  are  anawnvd  in  the 
trxtU^xk^  mhI  te  bae^  Tuhunei^  8cv  Ftoctoes  *•  M^hw," 
aa  one  w^«k«  aa^t  read  im  the  aubjcvt :  bat  aocii  iaf  or> 
matK«  ean  be  ol^ainml  >y  ecmatnictiag  rough  stodeU 
anvt  b^intf  the  inivvtiona  experimental!).  -S.  J.  H. 
:i  fV^m  the  lirrO*  f>ntfv  C\x  t.  The  .v  n  -'.•  <•'  .K* 
^.-•'^4.  i*  jHtbhahed  by  BcU  and  Son*,  York<«treet, 


Cor«Di-{rarl*<i. ,  — l>*o«  Bclu  'fi«  the  aitidea  on 
,  •*EJ'«*rv>-B*-!l  Fitting-  in  VoU.  XI.VL  aoA  XLVIL, 
I  and  nnm*!rf/a»  npikst  to  hack  number*.  What  ia  it  yon 
fiMaan  Ijt  an  '*  oraauaj  door4)«dl  ** !  Tb^*  b^U  moat  be 
adapteyl  to  the  parpow.  — Asofccw.  '  Wp  do  not  kiiow, 
and  no  one  ia  intenniea  in  aocfa  a  qn^^tion  except  the 
**  tradeamaa.**y  — L.  'tJee  indioea.  Bobbing  orer  with 
tiread  will,  aa  a  role,  take  off  moch  of  the  dirt  from 
v«»llam- ,'-  V/>LT.  '  Wny  not  trr,  if  you  eannr^  make  th*» 
plat«a  of  ^aiai.  It  ia  abmno  to  aak  what  Ieii;rth  of 
nark  would  be  given ;  th«  machine  muat  be  niade  to 
aet^rmine  that./— B.  B.  'The  question  ia  too  wide. 
W)iat  are  the  propertiee  of  the  '*  other  mch  ehemieala  '* 
beaidea  th«  ammonia— which  ia, by  the  way,  a  gaa!  Yoa 
may  find  aome  naefol  hinta  in  back  volnmea;  bat 
nroper  plant  ahould  be  pmrided  for  auch  atonurc— W. 
IhiVQLxn.  (Invert  the  barometer,  and  ahake  the 
mercanr  down,  tapping  the  tabe  gently  on  the  floor. 
The  tube  may  alao  ue  warmed  to  drive  out  the  air.  If 
that  doea  not  do,  the  barometer  moat  be  emptied,  and 
the  tube  and  mercury  cleaned  —  a  proce<M  denmbed 
many  timea.)— BotLea.  ^The  atatement  ia  not  oun, 
but  that  of  too  writer  of  the  letter,  who  claims  to  be  the 
inventor.  Hce  pp.  GOO,  624.J— Feux.  (You  will  find 
recipcM  in  back  volumea;  but  we  auppoae  it  ia  the 
chloride  of  platinum  aolution  or  tho  mtrate  of  ailver 
proeeaN  that  you  mean,)— LiaaA.  f  Reaenre  the  rigbta, 
if  you  wiMh  to.  The  lumal  method  ia  to  append  **  all 
righta  TeMf-T\of\ "  aa  a  warning.  PubliHh  aznral- 
tantoualy  in  br»th  oonntriea.;— Tympawuii.  fit  ia  not 
likely  toat  what  you  auggcat  can  be  done,  and  it 
would  be  moat  inconvenient  to  have  wirea  leading 
to  the  cam.  There  are  aeveral  urtiflcial  eardroma 
to  be  hod  ;  but  a  Murgeon  would  bo  the  beat  to  adviae.)— 
Pf.AJTKR.  (There  are  plenty  of  amall  planera  in  back 
numbera,  ono  on  p.  23  of  the  laat  volume,  for  inatanoe. 
Hce  the  "flvcKbilling"  Uthe-planer  in  No.  1,152;  the 
articloN  on  **  Iland-Flaning  Machine  Conatruction,"  in 
NoN.  1,L31, 1,133,  1,189;  and  the  indices  generally.)— 
DvKAMo.  (For  dctaila  of  oonatruction  of  dynamos  of 
nearly  all  the  amoll  aizea  aee  indices  of  recent  volumes. 
Probiibly  you  will  find  what  you  require  by  referring  to 
th4>  index  of  tho  laat  volume.)— Gukxek.  (Aa  the 
arttol<>a  an3  **  apedal,'*  it  is  a  miittcr  for  experiment  aa 
Ut  the  bcMt  mixture  and  the  beat  time  and  temperature. 
The  art  of  vulcanising  rubber  hoa  been  frequently 
dfiacribed.)-  W.  W.     (Guttapercha  is  aoluble  in  bisui- 

Shide  of  earbon,  mineral  naphtha.,  benzol,  chloroform, 
e.  See  indicea.)— H.  C.  P.  (Hughen,  "Waterworks 
for  the  Rupply  of  CMtiea  and  Towns  "  ;  Slaffg,  "  Sanitanr 
Work  in  the  Smaller  Towna  and  in  ViUagea,"  both 

fmbliahed  by  Croabv  Lockwood  and  Son,  will  give  tlie 
nformation  neodea ;  or  perhaps  Colyer'a  **  Treatiae  on 
Water  Supply,"  &c.,  £.  and  F.  N.  Spon^will  auit  yon). 
— SuBHCRiBKR.  (No.)— O.  PiNNixoToK.  (We  have  really 
no  apace  to  spare  at  present.) —D.  B.  W.  (Diacuaaed  re- 
cently. Dr.  Allinaon,  in  the  liV'fc/y  Timfx  and  Echo, 
decidedly  diaapprovea  of  aaecharin  aa  an  article  of 
food.)— Joux  Aaiiworth.  (The  heated  air  from  iron 
•tovea  ia  injurioua  for  all  purposes.  Tho  best  meana  of 
getting  n  Turkish  bath  at  home  is  by  using  a  lamp  or 
gjis-bumer  in  an  inclosed  wooden  cabinet  with  a  seat  in 
It,  under  which  the  lamp  isplarvd,  the  top  of  the  cabinet 
having  a  hole  in  it  for  tiic  bather  to  put  his  head  out  of. 
These  aro  made  by  one  or  two  firms ;  but  any  cArpenter 
could  construct  one.)— I.  Q.  (Yes,  book-post  rates; 
but  if  you  inclose  private  letters  they  will  be  over- 
charged, and  then  we  shall  refuse  them).— RicnARO 
Arman.    (In  type.) 


CHABOSS   FOE  ADVXRIISISa. 


The  curative  powera  of  Harness*  Electropatliic 

IIATTERY  nELT  cannot  t»  too  widrly  known.  It  ia  the  only 
bon«-fl<ir  irmuin*  fr-ilvanic  b«U  rrrommrndrd  by  thouMnd*  (•«« 
tratimoninU)  ••  a  atmplr.  natural,  and  iip4><>dy  curv  for  all  Rhru- 
matii'  ami  Nrrvoita  aflrrtiona.  Impaired  Vitality,  Liver  and 
KuincT  DUraaoa,  I^idirt'  Ailmrnta,  &c.  pamphlet  and  advicit  may 
hr  harf  ^ifratii)  pfrtonally  or  by  Ifttfr.  on  application  to  Mr.  C  li. 
HAHNKSS.  ConHulUnK  Mimical  F.lrrtricmn,  tli«  MEDICAL 
lUrfKllY  COMPANY  (Limited^,  Sii,  Utford.«tnet,  London,  W. 
(Cumer  o{  Ratlibone-pkce). 


PajMr. — The  Tttoer  Jfakem*  Circular  aars  that 
the  new  epoch  on  wnich  we  ore  entering  will  surely 
be  Imown  as  "  the  age  of  pulp.^*  Bevond  esparto 
graaa,  straw,  and  wood,  few  fibrous  substanoes  nave 
aa  vet  practioally  taken  the  place  once  occupied 
exclusively  by  rags ;  but  if  we  should  ever  exhaust 
the  sources  from  which  we  now  obtain  our  supplies 
there  will  assuredly  be  no  lack  of  substitutes.  East 
Indian  ramie,  pineapple  fibres,  bamboo,  bagape 
(the  refuse  matter  from  sugar  canes),  peat,  braken 
or  common  fern,  flags,  rniiies,  seaweed,  tan  and 
hop  stalks,  have  all  been  proved  capable  of  yielding 
pulp.  In  Scotland  hollyhock  stems  have  been  made 
mto  paper ;  in  Ireland  the  mallow,  red  clover,  hop 
vine,  and  yellow  water  iiis  have  bceu  turned  to  the 
same  use.  In  Demeraragood  paper  has  been  made 
from  the  plantain.  In  Iranoe  a  patent  has  been 
;  granted  for  making  paper  out  of  leiwes,  which  have 
been  out,  pressed  into  cakes,  and  reduced  to  pulp  by 
being  steeped  in  lime  water.  Clearly  our  paper 
mills  have  ^denty  of  material  in  reserve. 

Flatohar*8  Sensitiye  Flame  Burner.  — 
Messrs.  T.  Fletcher  and  Co.,  of  Warrington,  are 
introducing  a  new  sensitive  flame  bfimer,  produced 
by  a  spocial  adjustment  of  the  smallest  of  their 
▲igaad  Bonsens.  If  this  burner  is  lighted,  and 
then  tuned  down  until  the  inner  green  ring  of 
flame  dUappeaia,  the  flame  is  found  to  be  exceed- 
ingly sensitiTe  to  even  ordmaiy  conversation ;  but 
any  loud  noise,  sach  as  a  clap  or  cough.  extin^ruisheB 
it.  The  burner  is  well  adapted  for  illu^xaUug  the 
phenomena  of  sensitiTe  flames,  but  it  is  not  weU 

t  suited  for  lecture  experiments  in  large  rooms,  as  the 

\  flame isso 


I  Tbs  temperature  of  food  and  drink  should  be  as 
neaziy  as  possible  the  same  as  that  of  the  blood. 
Iced  water  and  ice  cream  are  injurious  to  the 
stotnadi,  and  Twy  hot  tea  or  coffee,  especially  if 
swaUoved  quickly,  is  equally  injurious. 


Tl»rsyW»r4t 

Every  AdiiiUMuI  Ei^iil  Words 


Fraat  Pac«  Ainitiinf  ta  Tivt  Shifliaga  for  tht  fltct  V^ *-rx 

aflerv«r4*  ML  per  Ua*.    Par^aph  AUwrtwaraU  (Jm  <*k:\>t  ■». 

loBT.    Xe  Froat  Pa^v  ar  Pkrarrmph  Adwrtiaenarat  tawru-^  «•  '^ 

ttua  Fire  sh.Uis^v      Rrdw^  acrau   for  amn  nf  imr*  "jn,  ^ 

aMTtiaaa  may  b«  aacertatnrd  on  appLcation  to  tlir  Pti*>L>!m-. 


AOTEaTl.SEXE>'TS  m  EXCBANCK  C0LlX>C-4c7 


i. 


Twenty -foior  Worii  

F«r  evvry  anecrrdiai;  Bag  bt  Words  '.      0  ] 

ADVERTISEMENTS  ia  the  SIXPEXNT  SALE  COLIMN. 

».  J. 

Siztm  WertU         Q  4 

For  rrery  aacccfdiaf  Eicht  Worda      g  ( 

*/  It  mast  b»  bora#  ia  mi  ad  that  ao  Diaplayrd  AJvi  rtiVTFR> 
appear  la  the  '*  Mxpraay  SaJ«  Coloma."     AU  AdTrni»'x*"i*>  r  < 
prepaid  ;   ao  redaction  *ia  naade  on  repeated  msprt'.'-:.*  »i  \  < 
wbrrv  the  aoaoaat  arat   rae*«ds  One  Shillia^,  the  Pa'  ',i',bfr  ^i.„  . 
^ratpfnl  if  a  P.O.O.  roald  be  amt,  and  not  atampii.    '>t4.n»v  ^.  ■••  •  \ 
preferablr  halfpenny  atampa  ,  may  be  aent  where  it  u  in  o-i^rz^r*.'} 
otLain  P.O.O.a. 

The  addreaa  la  incladed  aa  part  of  the  AdTertiaeftiiit.  «a4    Ix-^t 
for. 

Advertiaementa  mitat  rearh  the  Ofllce  by  1  p.m.  oa  VtilBfKi' » 
taanre  uuertum  la  the  foUowiag  Friday'a  avmber. 


TEEMS    OF    STJBSCEIPTIOI. 

PAYABLE    IN    ADVANCE. 

5a.  6d.  for  Six  Montha  and  Ila.  for  Twelre  Montha,  f  ■«'  frr-  ■   .m 
part  of  the  United  Kingdom.     For  the  Uatted  Ntitt<-s.  1  .-> , 
29c.  cold  ;  to  Franre  or   BeUrinm,   I3a.,  or  16f.  6ir.  .  » .  I-  1 

BrindiM;,  I5a.  2d. ;  to  New  Zealand,  the  Capr.  the  \SV,t  InJics  <  .r;  , 
NoTa  Scotia,  Natal,  or  any  of  Um  Avttnliaa  Coloatea,  !.». 

The  rvmittaaea  ahould  be  made  by  Po*t Offle« Order.    B2«-k  i^.-'r' 
cannot  be  aent  ont  of  the  United  Kini;dom  br  the  ordiahrr  nrs* 
post,  but  muat  be  remitted  for  at  the  rate  of  dd.  each  to  'o^-t  r^-n 
postage. 

Meaara.  JakcsW.  QrccK  and  Co.,  of  921,  Chestaal ••♦.'*«•,  ^ 

driphia,  are  authoriaed  to  receive  anbaeripitiona  for  the  rn>l^ 

for  the  ENGLISH  MECHANIC,  at  the  rate  of  3  doh.  ::>    ~  : 
Thirteen  MhiUinfa  par  annam^  peat  tn*.    The  copies  will  h*  {fr^a-  .-■  ■ 
direct  bT  mail  from  the  pubhtuinfi;  office  in  Ix>nd<ia      \I1  r'.'v-', 
tiont  will  commence  with  the  number  ftpit  intued  aft#f  •'"    •      •  T' 
the  anbaenptiun.     If  bark  numbera  are  required  to  romplt  t(  r-    -* , 
thcT  muat  be  paid  for  at  the  rate  of  id.  each  copy,  tocovrriii 

•ta«e. 

VoU.  XXVI^  XXX-  XXXII.,  XXXIV..  XXXVl,   XXXIX.M 
XLI.,  XLir.,  XJ.11I.,  XLIV..  XLV.,  XLVI.,  XLVIl.,  And  Xl.v:, . 
bound  ia  cloth,  7a.  each.    Poat  free,  Ta.  9d. 

All  the  other  bound  volumea  are  out  of  print.  Snb^rrt !)«>'.  *•  .'• 
dowelltoorder  volumea  aa  aooa  aa  |ioa«ibl«  after  tlie  roadj  - 
each  half-yearly  volume  in  February  and  Au«^at,  %»  onlvaUi''-' 
number  are  bound  ap,  and  the««  aoon  run  out  of  print.  Mo>t  e:  ■ . 
bark  numbera  can  be  had  ainKly,  price  2U.  each,  throu;:h  adt  s  ^ 
aeller  or  newaagentj  or  Z^d.  each,  poat  fW'e  from  tbeotfirr  'i-'.i 
index  numbera,  which  are  3d.  each,  or  poat  free,  3)d.) 

Indexea  for  Vola.  VI.  and  VII.,  2d.  each.     Poat  free  2\i   'i ' 
Indrxea  to  Vol.  XL.,  and  to  aubaequent  vola.,  3d.  each,  or  pctt  t-" 
3|d.    Caaea  for  binding,  la.  fid.  each. 

irOTICE   TO    SIJBSCEIBEES. 

Subacriltera   receivin(j    their    copiea     dirart    from    the    oft>''  »• 
requeatcd  to  obaerve  thut  the  laat  number  of  the   term  for  »» )  ..-h  T-»  • 
•uMBcrtption  ia  paid  will  be  fbrwarded  to  them  in  a  I'lxa 'VVc*' 
aa  an  intimation  that  n  frcvh  rcmitlaare  ia  aecoBaary  if  it  u  dmrri  'f 
continue  tlic  aubaonptiun. 

Holloway'B  Pills.— These  pills  piirify  thp  V.-nl 

and  act  moitt  powerfully  on  the  U%'cr.  atcnnarh.  kidnert.  .tni  V<~'<  ■ 
thn»  ijivins  tone,   enerjfy,  and   vii^oar  to  the  whole  »y»li'i'i      T\<r\  ■i" 
wnnderfuliy  efflcacioua  in   all  ailment*  incidenta.1   to  trr-,  .lf>.  )     i.; 
or  old,  and  an  a  icroeral  fkniily  medicine  for  the   care  ofmnst  c- 
plaiut«  are  unequalled. — [Auvr.J 


OUE  EXCHANGE   COLUMN. 


TTte  ekarqe  for  Exchange  Notices  it  Sd.  fortkiirA 
24.  wordtf  and  3d,  for  every  succeeding  8  icordt. 

Good  value  offered  for  all  kinds  of  Instruments 

and  CoUectiona  of  Apparatua  of  Scientific  nature.— <^arLirii,  '^  «»  * 
Exebaafe,  Chaniea-atrevt,  Tottenham  Court-road. 

"  EnffUsh  Mechanic,"  Vols.  XXXVI..  XXTV'TTl . 

and  XL\1I.  i   IX  numbera  of  Vol*.  XXXIX.  to  XJ.VI11.    <iS>.>   - 
under. 

HalfopUite  Camera,  two   tdnj^le  dork  alides  with  ; 

and  |-plate  carrier*.     Utfera  to  the  value  of  £L — RossaTN  TW'* 
grapher,  Weat  Barnet. 

Slide-rest  wanted,    4}    or    Sin.    centre.      ET<'h.vi(r 

ENCLiaa  MacniNir.  Vola.  XXXVIII.  to  XLV.,  bonad.-^.   Dua<o». 
31,  Spring-gardeaa,  Edinburxh. 

Model  Stsamer  Hull,  oomplcte  deck  flttinss,  6ft. 

lon«,  9in.  beam,  tail  ahaft  prtiiteller;   winner  of  arvee  ptur*.    E(- 
chanice.— EvaNa,  Chapel-road,  Oarston. 

New  iH.F.  Horiaontal  JSnirlne,  flrat-^IiuBi  flnub, 

en  aolid  mahogany  «taad,  poliahed   flywheel,  cylinder  Siw   bore,  i|Ui 
atroke. — CoLLtxa,  Eatoa-piace,  Tonbrtd(^. 

New  vertioal  X<aunoli  EncinOt  link  nxotioo.  rerer- 

aini;  cear,  liu^ertl  cjlrader.  4in.   boia,  A^tn.   »troke.    w>th   br^vte*  to 
bearin^a,  croakhead,  coanectin^  rod,    Exchan;te.^Vbove. 

PrintiAff  Press.   Albioo  foolaonp    folio,  woodm 

ataad.      Hand   ur   amaU  Trta4le    Machine   la   rxKhanxt   —  ^rp'> 
.\MaTSua.  CO.  Alder,  Engineer,  Galluw|{atc,  Newcastle -on -Tyae. 

Soientifie  Books   (xnodern).    Electrical,   Microtiropira]. 

Ac  .  wanted  ia  cxchaa^  forcood  ELBCTairt.t.  and  other  Arrxtxit* 
Will  tend  on  approval.— A.  B.,  lU,  Wade-atreeU  Halifax. 

Tola.  X.,  XL,  Xn.  **Sa8rlislL  Mechanic/*  well 

bound,  cost  £)a.  ;   Vala.   I.  to  XTI.   "  Deaisn  and   Wort..  '  usMur  . 
(ood,  emt  4Ta.  ;  t>rpan  Bp!1«>w«.  99  bv  I3»a  ,  Ila.      Wan'eM.  .lin   Mi-f 
rrat,  Bicvrle  Suit  — C>ioK,  Newnaaa'a-tuad,  Sadbnry.  *oafr<i»i.. 


Kedical  Coil,  vrry  powerfnl,  six  powers,  rpanlatm,: 

tabt.  twit -h.  hanJlea,  improved  bicbmmale   hmtterr.  »omjuetc,  «ji." 
•ev,  highly  finialuNl.    Uflera  to  lOa  viJuc— .Vddre**  hrlow 


Wimaliunit  (prettr)  Xacliinei  new,  iTm.  disv*.  4 

Jan.  la*Mt  pattrcn.     Photo,  and  partKul»r».  I  stuB|».      Car  banc*  t« 
£4  vala*.— lUsnLa.  M<lt*ia-atroet,  K«tterui« 

Xlectro->FlatixiR.— ^e^^enl  gnlkiw   of  ryanid^^  of 

^l«ef  Solution.  !•  ex<«Ue«t  coaiditMM.   and  a  nmad  GU*»  B«th.— 
%iklrea*  [mvm. 


Oamera,     maho^ntnT     slktin^    'body,    tk/Ttirmiuftt 

Caaera.  with  naia^  fr«Mt.  will* take  5  bv  4.  aawrll  — llr»»i,  L«a*rajti. 
Cornwall 

A  16m.  ^Wlmsburst  Bleotcical  Iffarlitns  fcr 

\m  \  laataaitu  Caiain.  «r  aJ^ira.— i>t\*v  ri.'>«o,  i:«Ji 
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EXECTRICBELL    COHSTRITCnOH — 

VIIL 

By  F.  C.  AiiaOP. 

AN  indicator  moTmnent  of  the  pendulum 
or  self -replacing  form  is  ehown  in  Fig. 


19. 


This  I 


)  of  tho  best  forms  of  this 


opposite  its  poleB.  This  armature,  which 
carries  at  the  bottom  the  vane  c,  in  Bu.s])onclfed 
from  the  po^t  d  by  the  thin  steel  spring  r. 
When  a  current  circulates  throufjb  the  coils 
of  the  electro  -  magnet,  its  armature  is 
attracted  and  held  against  the  poles,  boiii^ 
retained  in  this  jjosition  so  long  aa  the  circuit 
is  closed.  When  now  the  circuit  isbioteii, 
the  current  ceases,  and  tho  armature  and 
vane,  impelled  by  the  spring  e,  swing 
awu^  from  tho  potca  of  the  niaj^ot,  :irid 
continue  to  swmg  backwai-dn  uiid  for- 
wards for  a  few  imnntes,  finully  re- 
turning to  their  norraiil   position  as  ^howIl 


movement.  When  a  relay  is  used  .i  good 
awing  of  tho  Viine  is  obtained,  but  if  tlio 
indicator  is  iu  circuit  with  the  boll  the  move- 
ment of  the  viine  becomes  more  of  a  tremble 
thim  a  swing. 

Out  of  some  3-16  soft  iron  i-od  tho  macnet 
coro/siiould  he  tinged,  on  the  ends  of  which 
ai-e  oftorwarda  slinped  tho  two  boxwood 
bobbins,  these  bobems  being  of  tho  same 
size  as  those  illustrated  in  Fig.  36.  A 
(jU'ticle  Vl.)  Tho  clamp  g  is  made  out  of  f  by 
^  strip  iron  or  brats,  .'uid  has  a  holo  bored  in 
the  centre  for  the  roimd-head  screw  li.  The 
armature    6    shoidd    bo    filed    up    out    of 


-MAa*. 
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morement,  and  being  simple  ean  be  oon* 
structed  at  a  very  amkll  cost.  Unlike  moat 
indicntoT  moTemeBts,  it  does  not  require  a 
met&l  base  on  which  to  fix  the  different  parts, 
the  wooden  back  of  the  indicator  case  being 
rQ  that  is  necessary.  Fig.  SO  shows  an  end 
view  of  the  movement,  which  connate  of  the 
eleotTo-mAgpet  a  with  the  armAtnrs  b  fixed 
TOZb  XXIX.-Ha.  l;Ba4. 


in  Fig.  49.  Although  these  movements  may 
be  made  to  work  fairly  well  when  in  the  Hiune 
circuit  as  the  bell,  the  addition  of  a  relay  to 
the  indicat4)r  for  clonng  the  bell  circuit  will 
be  found  to  eflect  a  wonderful  improvement 
in  their  working,  as  the  makes  and  breaks  of 
the  circuit  by  the  bell,  not  being  in  unison 
with   the   awing  of   tJie  vaae,  hamper  its 


some  i  smioit)  iron  rod,  or  it  may  be 
made  from  French  iron,  which  is  to  be  ob- 
tained from  most  metal  merchants.  This  iron 
is  quite  bright  on  the  surface,  and  requii'cs  no 
filing  up,  it  being  only  ueccsaary  to  cut  it 
oS  tne  right  length,  thus  saving  a  gi-eat  deal 
of  labour  in  finishing.  Next  the  spitng  e 
should  be  made,   being  oat  off  a  piece  of 
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olock  spring  of  tlie  size  shown.  Three  holes 
must  be  drilled  in  it  (for  which  purpose  it 
must  preyiously  be  softened  at  the  point 
where  the  hole  is  to  be  bored),  two  at  the 
bottom  by  means  of  which  it  is  screwed  to 
the  armature  and  one  at  the  top,  where  it  is 
attached  to  the  post  d.  This  post,  which 
should  be  cut  on  some  3-16  brass  rod  is 
tapered  at  ti^e  bottom,  and  has  a  slot  ctit 
across  at  the  top.  At  right  angles  to  this 
slot  a  hole  is  drilled  and  tapped  for  the  screw  r, 
which,  when  screwed  un,  secures  the  spring 
to  the  post.  Into  the  bottom  of  the  arma- 
ture screws  a  piece  of  brass  wire,  bent  to  the 
form  eJiown  m  Fig.  50,  to  the  bottom  of 
which  is  soldered  the  thin  brass  plate,  ti,  that 
carries  the  vane  c.  The  boboins  having 
been  wound  with  No.  22  B.W.G.  double 
flilk-covered  wire,  we  can  now  proceed  to 
put  the  movement  together.  The  spring  e 
IS  first  fixed  to  the  armatui*e  6,  into  the  oottom 
of  which  is  screwed  the  rod  m  carrying  the 
brass  plate  n.  The  armature  is  then  held 
against  the  back  t  of  the  indicator  case,  in 
such  a  position  that  the  brass  plate  shows 
through  the  peiioration  in  the  dial  of  the 
indicator,  when  the  proper  place  for  the 
post  d  may  be  marked.  A  hole  is  now 
drilled  at  this  spot,  into  which  is  driven  the 
tapered'  point  of  the  post.  The  top  of  the 
spring  e  is  then  placed  in  the  slot  in  the 
top  of  the  post,  and  the  screw  r  run  up  to 
secure  it.  To  fix  the  magnet  coils,  the 
round-headed  wood  -  screw  h  is  passed 
through  the  hole  in  the  damp  g^  and  the 
magnet  coils  being  held  against  the  back  of 
the  case,  the  sci'ew  is  screwed  into  the  wood- 
work, the  point  passing  between  the  two 
<X)lIs.  Care  must  bo  taken,  however,  previous 
to  screwing  down  the  clamp,  to  fix  by  means 
of  a  little  Prout^s  elastic  glue  a  layer  of  paper 
to  the  underside  of  the  damp,  in  oraer  to 
prevent  the  metal  short-circuiting  the  two 
Dobbins.  By  slackening  the  screw  h  the 
bobbins  can  at  any  time  be  adjusted  to  the 
best  position,  ^e  indicator  movements 
being  all  in  place,  we  next  fix  on  the  vanes 
to  the  brass  plates  n.  These  vanes,  which 
may  be  either  of  cardboard,  with  black  lines 
ruled  across  at  intervals  of  3-16in.,  or,  better 
still,  of  corrugated  silvered  glass,  as  shown 
in  Fiff.  49,  are  affixed  to  the  orass  plates  by 
some  Front's  glue.  The  silvered  glass  vanes 
are  much  to  be  preferred  to  the  cardboard 
ones,  as  not  only  is  the  slis^htest  movement 
readilv  detected  even  at  a  distance,  but  they 
will  show  up  well  in  dark  situations  where  a 
ruled  cardboard  vane  is  useless. 

A  form  of  the  pendulum  or  self -replacing 
indicator,  devised  by  Messrs.  Jensen,  which 
has  the  advantage  of  requiring  very  little 
space,  is  shown  in  Fig;.  51.  In  this  move- 
ment the  same  shape  electro-magnet  a,  as  is 
used  in  their  well-known  bell,  is  adopted 
opposite  the  poles  5,  5,  of  which  is  the  arma- 
tui-e  c,  fixed  at  one  end  to  the  base-plate  d  by 
the  spring  e,  and  carrying  at  the  other  the 
cardboard  vane/.  The  action  of  the  move- 
ment is  the  same  as  that  described  above,  the 
vane  /,  in  the  centre  of  which  is  a  black  dot, 
being  sot  swinging  by  a  current  circulating 
in  the  coils  of  the  magnet. 

The  base-plate  a  is  cut  out  of  some  ^in. 
sheet  brass,  into  the  face  of  which  is  fixed 
the  supporting  rod.  Fig.  54,  A,  also  of  brass. 
This  roid  is  turned  down  (as  shown)  at  the 
one  end  to  fit  into  the  base,  it  being  fixed 
either  by  riveting  or  soldering,  and  at  the 
other  is  diilled  and  tajjped  to  receive  the 
threaded  part  of  the  iron  magnet  core, 
Fig,  54,  B.  The  other  end  of  the  iron  core 
is  drilled  and  tapped  for  the  screw  n.  Two 
pole-pieces,  Fig.  54,  C,  must  be  filed  up  out 
of  some  soft  iron,  and  a  hole  diilled  through 
one  end  as  shown.  Fig.  55  shows  the  box- 
wood bobbin. 

In  fitting  the  movement  together,  the 
flupporting-rod  (Fig.  54,  A)  is  first  fixed  into 
the  baso-plate  d  in  the  manner  previously 
described.  The  scrcw  n  is  next  screwed  out, 
and  one  of  the  pole-pieces  placed  on  top  of 


the  core,  the  screw  being  afterwards  replaced 
and  screwed  down  firmly.  The  boxwood 
bobbin,  having  been  previously  wound 
with  about  2oz.  of  No.  24  B.W.G. 
double  silk -covered  wire,  is  then  slipped 
over  the  core,  the  bobbin  being  followed  by 
the  second  pole-piece.  The  threaded  part 
of  the  core  is  then  screwed  into  the  end  of 
the  supporting-rod,  and  the  whole  screwed 
tightly  aown.  The  spring  e  (and  Fig.  54,  D) 
is  next  fixed  on  to  tne  armature  c,  into  the 
end  of  which  screws  the  brass  wire  m.  The 
top  of  this  wire  is  bent  at  right  angles  to  the 
bottom  part,  and  soldered  to  a  tnin  brass 
disc,  attached  to  the  front  of  which  is  the 
cardboard  vane/.  The  bottom  part  of  the 
spring  is  then  screwed  into  its  position  on  the 
oack  plate.  As  the  movement  occupies  a  very 
small  space,  a  great  number  can  be  put  into 
one  inoicator  case  without  increasing  it  to 
an  inconvenient  size— a  great  desideratum 
in  indicators  for  hotels,  &c.,  where  there  are 
a  great  number  of  movemente. 

{To  he  continued,) 


FIBEPBOOF  ]f  OV-COITDUCTIirG  COM- 

POSITION. 

AN  improved  firoproof, non-conducting  com- 
position has  been  patented  in  this  country 
by  Mr.  H.  W.  Johns,  of  New  York,  the  object 
of  which  is  to  produce  a  cement,  filling,  or 
packing,  especially  adapted  for  use  as  a  bouer  or 
pipe  covering,  and  as  a  lining  or  filling  for  walls, 
sales,  refrigerators,  refrigerating  can,  waggons, 
&c.  For  such  purposes  it  is  neceemry  that  the  mling 
or  lining  compound  as  a  whole  should  be  practi- 
cally fireproof,  although  not  necessarily  absolutely 
so;  that  it  should  be  as  light  in  weight  as 
possible ;  and  that  it  should  be  porous — Vast  is, 
having  numerous  air-cells.  The  patentee  has 
found  that  sponge,  using  preferably  the  cheap 
varieties  or  scrap,  when  di^ntegiated  or  divided 
as  by  cutting,  picking,  or  otherwise  reducing  the 
size  of  the  pieces,  serves  the  above  purposes  with 
exceedingly  satisfactory  results,  ana  especially  so 
when  combined  with  a  due  proportion  of  asbestos 
to  add  to  its  tenacity  and  fireproof  qualities,  and 
suitable  filling  or  bodj- giving  material,  such  as 
infusorial  earth,  kaolin,  &c.,  to  give  the  com- 
pound the  needful  density,  adding  also,  when 
used,  as  a  plastic  mass  apphed  with  a  trowel,  other 
suitable  adhorinp^  or  cementing  substance,  such  as 
plaster   of   Pans.      The    following  proportions 

Sroduce  very  good  results :  About  lOlb.  of  finely 
ivided  sponge,  151h.  of  asbestes,  preferably  in 
long  fibres,  although  the  shorter  varieties  or 
granular  asbestos  may  be  used,  701b.  of  infusorial 
earth,  401b.  of  kaolin;  101b.  of  plaster  of  Paris. 
Instead  of  the  plaster  of  Paris,  any  other  suitable 
cementing  or  bmding  material  may  be  employed 
in  such  proportions  as  may  be  desired;  for 
example,  lime,  and  instead  of  the  infusorial  earth 
or  the  kaolin,  any^  other  suitable  filler  may  be 
used  alone  or  mixed  with  the  other  fillers. 
Maenesia  is  very  useful  for  this  puipose,  acting 
weU  as  a  filler  and  being  exceedingly  light  in 
weight,  and  moreover  possessing  some  adhesive 
properties.  When  the  fireproof  quality  is  not 
essential,  any  other  suitable  non-finproof  fibrous 
substance,  .such  as  hair,  may  be  substituted  for 
the  asbestos.  The  above  compound  may  be 
wetted  with  water  to  make  it  into  a  plastic  state 
for  application  with  a  trowel,  or  equivfdent  means, 
wherever  such  application  is  desired,  or  it  may  be 
used  dry  as  a  filler  for  instance,  in  which  case  the 
extra  aohesive  material  may  be  omitted  if  desired, 
but  it  is  preferable,  even  when  dry,  to  employ 
plaster  of  Paris,  lime,  or  magnesia.  The  pro- 
portions above  given  are  not  arbitrary ;  they  may 
be  altered  as  desired,  and  are  capable  of  great 
variation,  conforming  to  the  desired  use,  and,  in 
fact,  when  the  covenn^  or  lining  will  be  subject 
to  much  jar  or  heat,  it  is  preferred  to  increase  the 
quantity  of  the  fibrous  and  fireproofing  materials ; 
thus,  for  instance,  for  covering  locomotive  boilers, 
the  proportion  of  asbestos  fibre  is  much  greater 
than  above  stated.  The  matter  of  propoxtion 
will,  however,  be  readily  determinea  by  those 
familiar  with  this  art,  when  the  special  occasion 
shall  arise.  In  the  employment  of  the  asbestos 
and  sponge  in  these  products,  the  patentee  avails 
himself  oi  a  discovery  of  the  peculiar  ''adhesive 
attraction,'*  so  called,  which  exists  between  the 
I  tentacle-like  barbs  or  lashes  of  common  sponge 


and  the  fine  silk-like  fibres  of  asbestes,  whereby, 
when  Uie  sponge  is  brought  in  contact  with  the 
asbestos,  it  lays  hold  thereon  with  great  tenacity, 
and  when  pressed  together  to  even  a  slight  degree, 
their  subsequent  separation  is  very  difficult,  thus 
the  effect  of  the  union  of  these  two  substances  in 
the  cement-like  mass  is  to  firmly  bind  and  hold 
the  same  together — ^better,  in  fact,  than  though 
the  sponge  were  not  present  and  an  excess  of 
asbestos  or  other  straight  fibre  were  used,  because 
^e  sponge  particles  being  usually  somewhat 
Isjq^r  than  the  asbestos  particles,  the  binding 
effect  on  the  mass  is  similar  to  that  which  would 
exist  if  common  cow-hair  in  plaster  had  enlarge- 
ments or  knots  formed  in  it,  which  would  prevent 
the  slipping  of  such  fibres  xa  or  through  the  mass 
when  dry. 


A  MODEL  LOCO][OTITE.-iy. 

The  Springs. 

WE  now  take  the  springs,  simply  as  a  matter 
of  convenience,  because  they  form  an 
essential  portion  of  the  axle  -  box  fittings. 
Actually,  they  will  not  be  put  in  place  until 
the  boiler  is  ready  to  be  set  in  position. 

The  use  of  springs  is  to  furnish  an  elastic 
cushion  to  deaden  the  shocks  duo  to  the  rapid 
transit  of  a  heavy  body  over  a  road  which  is  more 
or  less  imperfectly  formed.  The  weight  of  the 
engine  is  transmitted  t^  the  springy  whose  fs^ 
ports  are  attached  to  the  fnme-plates.  Tne 
stresses  on  the  springs  vary  from  instant  to  in- 
stant, causing  a  corre8XK)nding  and  incessant 
movement  of  the  horn-plates  upon  the  edges  of 
the  axle-boxes.  The  concussions  which  would 
result  from  the  rolling  of  a  rigid  body  over  an 
unyielding  rood  are  thereby  lai^gely  absorbed  by 
the  elastic  springs.  Necessarily,  however,  there 
is  a  large  proportion  of  the  weight  of  a  locomo- 
tive, as  the  wheels,  axles,  &c.,  which  are  of  the 
nature  of  a  dead  load,  and  cannot  be  thus  sus- 
tained. The  importance  of  springs  can  scarcely 
be  overrated.  M.  Morin  found  that,  on  good 
turnpike  roads,  in  vehicles  going  at  the  rate  of 
nine  miles  an  hour,  the  resistance  to  traction  was 
twice  as  great  without  springs  than  'with  them ; 
and  Zerah  Colbum  estimated  that  the  wear  and 
tear  of  tires  and  rails  was  probably  as  much  for 
one  ten  of  the  dead  load  of  the  engine  as  for  two 
tons  of  that  hung  on  the  springs. 

There  are  two  principal  forms  of  springs,  the 
plate,  and  the  volute.  The  first-named  are 
oftenest  used,  but  the  second  ore  largely  em- 
ployed in  situations  where  space  is  contracted, 
and  also  according  to  the  judgment  of  the  de- 
signer. The  plate  springs  again  are  placed  above 
or  below  the  axle,  according  to  circumstances, 
and  are  also  very  variously  atteched.  In  our 
model  I  place  the  leading  springs  above  the 
axles,  because  there  is  ample  room  to  do  so.  But 
the  size  of  the  driving  and  trailing  wheels  will 
not  permit  us  to  pkce  their  springs  in  a  cor- 
responding position  without  bringing  them  into 
contact  with  the  boiler,  and  I  therefore  show 
them  underhung.  In  the  first  cose  they  are 
supported  at  the  two  ends,  and  loaded  in  the 
middle ;  in  the  second  they  are  supported  at  the 
middle,  and  loaded  at  the  ends. 

The  forms  of  the  springs  for  the  model  are 
shown  in  Figs.  11  and  12.  The  plates  of  which 
they  ore  composed  are  held  together  in  the  centre 
by  means  of  the  buckle  D,  which  is  shrunk  on 
while  hot. 
all  the  . 

vent  them  from  sliding 
responding  slots  F,  cut  near  the  ends  of  the 
plates,  keep  them  from  slipping  sideways.  The 
springs  used  in  actual  practice  are  composed  of  a 
larger  number  of  plates,  usually  a  dosen  or  mon» 
of  I'fiin.  or  Jin.  in  thickness ;  the  top  plate  w 
often  Ain.  thicker  than  the  others.  The  dimen- 
sions of  springs  are  given  as  the  length,  un- 
loaded, the  amount  of  camber,  the  broaath,  and 
the  total  depth  of  plates. 

Many  coupled  engines  have- the  springs  of  the 
coupled  wheels  united  by  means  of  an  equalising 
or  compensating  lever.  It  is  not  necessary  tj) 
introduce  these  mto  our  model,  but  as  the  work 
is  but  slightly  increased  by  their  employment,  I 
will  explain  and  illustrate  their  construction  and 
purpose,  and  so  leave  them  to  be  includ^  or 
omittsd.  Where  this  connection  is  not  made,  it 
is  evident  that  each  spring  has  to  entirely  softAin 
the  stresses  due  to  the  shocks  which  it/receiTes. 
But  when  a  compensating  lever  is 
the  contiguous  hangers  of  the  two 
pivoted  at  its  centre,  then,  when 
stress  is  thrown  upon  either  spring, 
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is  to  commDnicato  a  portion  of  that  rtross 
thnnigh  the  lever  to  the  other  Bprinir,  bringing 
the  unequal  forces  into  e(|ailibrium.  Kvctically, 
the  cenba  of  tho  eqoaludng  lover  becomea  the 
point  of  snppoit  of  the  load,  no  matter  how 
widely  the  atreasea  vary  on  the  two  axles.     The 

Cta  of  siupeiiHion  of   the    extreme    hangers 
me  the  (nlcrB  around  which  the  ovor-vaiy- 
ing  forces  are  made  to  pluj  by  tho  action  of  vxe 

In  reference  to  the   details  of  construction. 
Figs.  II  and  12  give  vlewa  of  the  driving  and 


take  the  nib  of  the  plate  immediately  above 
(Fig.  1 1,  F).  By  this  device  the  platca  will  be 
prevented  from  moving  sideways  m  relation  to 
—  another.    Through  the  exact  centre  of  each 


throat  presently,  confining  tha  plates  endways, 
or  we  can  adopt  an  alternative  method — -punch- 
ing niba  over  a  bolster,  each  nib  then  entering 
into  its  corresponding  depression  on  the  plate 
beneath.  This  will  be  Uie  beet  plan  for  the 
underhung  springs,  and    is   shown  in  Fig.   ' ' 


•ECT(OM*.»  END  VrEW 


3I0C  ELEVATrON 


'\e  pin,  may  be  used  for 
;.  12.  Afterwards  the 
as  followfl  : — Heat  to  a 
in  water  or  oil.  Then 
;s,  paaa  them  buckwarda 
X  fire,  removing  them 
lent.  Rub  a  bit  of  hi  ' 
The   tempoiHturo 

ijuenching.  The  plates 
iahed,  if  good  appear- 
black.  After  thia,  the 
ught  iron,  and  ulready 
chment  and  turned  pin 
oep,  will  be  Bhrunk  on. 
I  given  to  the  springs 
ig  increase  in  their  total 
IT.     But  when  pinched 


The  onter  endi  of  the  driving  and  tnHing 
springs  (Figs.  1 1  and  12)  will  be  carried  bj  the 
hangere  Q,  and  brackets  H.  The  latter  are  of 
wrought  iron,  bolt«d  to  the  framing  with  tight- 
fitting  turned  bolts.  Sometimes  tho  bracMta 
npon  opposite  aides  ore  forged  in   one  with  a  . 


roes  stretcher,  so  connecting  tho  two  tatoB- 
ilatcs.  The  hangora  G  are  a  alack  fit  in  their 
lolcH.  There  are  nuts  and  luck-nuts  for  ad- 
justing the  tension  of  the  springs.  There  is  no 
nood  to  place  nuts  above,  because  the  pressure  of 
tho  frames  is  always  downward  upon  Uie  bangsi*. 
The  lower  ends  of  the  hangers  are  forked  to 
embrace  the  ends  of  tho  top  plates  of  the  springs, 
to  which  they  are  united  with  a  tumod  pin. Hi  Or, 
they  may  be  fitted  into  ft  receaa  cot  in  Uie  boBss 
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of  the  pinto,  as  ill  Fig,  12,  a  rather  more  com- 
jiact  urmDKeiuent.  Suitablo  diniensioiu  ore 
given,  and  the  nature  of  thia  portion  of  the  work 
Buorcely  coUb  for  canmoiit. 

The  inner  ends  of  the  apringa  are  attached  to 
links,  I,  whose  lower  end^  aro  pivutod  to  the 
endn  of  the  compensating  leverB  J.  The  lorera 
are  of  irrou^t  iron,  properly  bossed  up  at  centre 
and  ends.  In  a  model  we  may  use  malleable 
cast  iron,  for  which  a  pattern  will  bo  required,  if 
the  boMing-  oil  of  a  forging  is  thought  too 
troublesoroo.  The  levers  are  pivoted  on  the 
wrought- iron  brackela  K,  bolted  to  the  framings. 
The  brackets  are  steadied,  and  the  levers  camod 
on  the  cross-shaft  1i.  secured  in  the  bmeketswitli 
set-screws.  Separate  collars  pinched  witji  sct- 
Bcrens  maintain  the  levers  iu  position  aiJeways. 
Ample  diroeusions  am  given. 

The  lending  slirings  are  shown  in  Fig.  12. 
These  are  of  the  some  dimensions  as  the  others, 
bat  their  mode  of  attachment  is  different— not 
nccessarilj  so — but  1  want  to  illustrate  diverse 
methods.  There  is  an  advantage  also  in  adopt- 
ing tho  form  of  brackets  there  shown.  Keeping 
the  brackets  near  tho  top  of  the  framing,  and 
making  them  of  the  form  shawn,  wo  do  not 
encroach  on  or  crowd  the  space  properly  required 
for  cylinder  feet  and  covers.  To  prevent  crowd- 
ing on  the  boiler  aUo,  1  show  the  top  hanger 
ctoi 

Fig_l 

imbraco   the   spring 

The  braoket,  Fig.  12,  K,  bolted  within  the 
framing,  is  a  guide  to  the^buckle  rod  or  thrust 
pin.  It  will  he  oheerved  that  there  is  no  means 
)f  adjusting  the  tension  on  the  loading  springs. 


.vided, 


-fha 


..    _.  .  . jr  ends  of  the 

driving  and  trailing  springs  and  tho  compensa- 
ting lovers  are  also  often  provided  with  adjusting 
nuts  and  screws ;  but  they  ore  not  essential,  and 
woorait  them  from  tho  niodel.  J.  H, 


TIBIIATIOIIB    OF    DIATZBAOHG.- 

THE  telephone  and  phonogiaph  show  conclu- 
clusively  that  the  human  TOice  is  able  to  set 
certain  bodies  in  active  vibralicu.  These  vibrations 
may  be  detected  by  touch,  bu>  they  are  not  dis- 
cernible by  the  unaided  eye.  It  has  been  ^own 
that  tlie  force  which  produces  them  is  able  to  per- 
t^jja  a  oonsidei-aUe  amount  of  work.     A  tetepneTi 


diB}>hmgm  is  able  to  vibrate  luiBciendy  to  transmit 
h,  oiBQ  whan  heavily  weighted.  A  diaphragm, 
I  jiUced  in  a  horinontal  position  and  damped  by 


a  Slh.  weight  suspended  from  Its  centre, 

spet-di  equally  as  well  as  one  not  so  damped,  the 
only  diffaTenoe  being  a  considerable    loss    in  the 


e  devised  a  piece  of 


a  high  velocity.  In  the  phonograph  the 
outtiug  s^lns,  which  is  moved  by  the  diaphragm, 
ohilrits,  whem  in  action,  aomething  of  the  power  of 
"~-~"'ng  on  the  cylinder  of  the 
>mplei  character  of  the 


The  u 


I  of  the  I 


of  tho  vibratioDS. 


<o  small  a  scale 


t 


latbe  SrilHli/ic  Anuricaa. 


thread.  The  ball  hangs  normally  in  contact  with 
the  diapLiB^m,  but  when  Kiunds  are  uttered  in  the 
tuba  aRachoJ  to  the  cell,  the  diaphragm  is  vibrated, 
its  motion  being  made  manifest  W  the  rMieated 
rcpulson  of  theliall. 

3  is  shown  an  instrument  for  tracing  upon 


jnoked  glass  a  record  of  the  ' 
diaphragm,  A  wooden  frame  is  supported  by  a 
standard  secured  to  the  base-board.  The  face  of 
the  wooden  frame  is  grooved  to  receive  the  smoked 
gla«  plate,  which  is  held  in  the  groove  by  four 
spring  dips,  so  that  it  may  be  moved  up  or  down 
after  each  tracing,  preparatory  to  makmg  a  new 
one.  In  one  edge  of  the  frame  are  inserted  two 
parallel  rods,  which  are  further  supported  by  a 
standard  attached  to  the  base.  The  lundards  are 
made  adjustable  to  adapt  the  instrument  to  lanterns 
of  different  heights,  l^e  arm  which  supports  the 
diaphragm  cell  is  provided  with  a  sleeve  which 
slides  freely  on  the  upper  rod,  and  it  is  furnished  at 
its  lower  end  with  a  fork  which  partly  embraces  the 
tower  rod.  B<r  this  arrangement  the  diaphragm 
cell  is  truly  guided  while  the  tradng  is  being  made, 
and  at  the  same  time  the  construction  auows  of 
tilting  the  cell  whenever  it  is  desirable  to  remove 
the  tracing  point  from  the  surface  of  the  glaiB.  The 
diaphragm  cell  consists  of  two  chambered  recessed 


tracing  needle  to  traverse  the  smoked  glass.  A 
■inuons  line  will  be  formed  upon  the  glsiss,  which 
will  be  characteristic  of  the  sound  uttered,  and  this 
line  will  appear  upon  the  screen  as  it  is  formed.  By 
tilting  fhB  di^hragm  cell  and  moving  the  smoked 
glass,  and  then  returning  the  cell  to  the  point  of 
starting,  the  operation  may  be  repeated-     It  will 

thus  be  seen  that,  by  means  of  thia  inst *    ~ 

sound  may  be  prc^uced  and  analysed  a< 


A   OOOS   BOBIHO   BAE. 

THE  following  description  of  a  useful  boring  bar 
has  been  sent  to  the  AiaericoH  Mtukmul  by 
Mr.  P.  E.  Voliquet.  The  impovament  oonnsta  of 
the  bar  A,  in  the  end  of  which  is  the  bolt  B,  pat 
in  Ain.  out  of  the  centre  of  the  bar.  In  the  head 
of  UiB  bolt  B  there  is  a  centre  in  line  with  the  bar 
A  (that  is  to  set  the  bar  true  when  you  wont  it  so) ; 
turning  the  bolt  B  causes  the  bar  to  run  eoDBntrie, 
raising  the  tool  D  from  the  centre  and  causing  it  to 
boreOie  hole  larger.  The  check-nut  C  holds  the 
bolt  B  in  place.  B  is  a  bolt  holding  the  tool  in 
position,  or  a  l»y  might  be  used  instead.  I  have, 
says  Mr.  Valiqnat,  oasd  this  bar,  and  prefer  it  to 


ipertuied  and  provided  with  a  flexible  tube 
terminaong  in  a  mouthpiece.    To  the  centre  of  the 

diaphragm  is  attached  a  stud,  which  is  pivoted  to 
the  tracmg  leverj  the  lever  being  fulcrumed  in  a 
rigid  arm  projeetmg  downward  from  the  ceU.  The 
tree  end  of  the  tracing  lever  tarries  a  fine  cambric 
needle,  which  lightly  touchee  the  suifoce  of  the 
smoked  glass  when  the  cell  is  in  the  position  shown. 


Fig.  3. — Phonographic  Bacorder. 


.ratus  is  placed  with  reference 
t  the  opening  of  the  wooden 
"  ■  n  front  of 


in  the  directi       .      . 

When  used  the  an 

to  the  lantern  so  tl 

frame  will  come  wit  _ 

the  condenser.  The  smoked  glass  is  focuased  ot 
screen,  the  diaphragm  call  is  placed  near  the 
woodan  frame  and  held  in  one  hand,  while  the 
mouthpiece  at  the  end  of  the  Seiihlfi  tube  is  hdd  at 
the  moutli  bj  the  other  hand.  Now,  while  a  sound 
is  made  in  the  mouthpiece,  the   "     '  "  * 

quickly  but  steadily  drawn  akmg, 


driving  the  tool  with  a  hammer,  'aa^iedally  when 


Hew  Uaa  for  Tin  Oana. — 3cnq)S  of  tinned 
iron  have  long  been  a  waste  product,  whose  appli- 
cation, for  any  purpose  worthy  of  the  intrinaic  value 
of  the  metals  contained  in  them,  has  been  an  un- 
solved problem.  It  is  true  that  scraps  of  this  kind 
have  been  cost,  but  the  hardneto  and  granular 
structure  render  the  metal  St  only  for  use  as  weights. 
Also,  to  a  slight  extent,  the  tin  has  l>een  removed 
by  electrolytic  processsa.  "But,"  the  Amrrimri 
Manujacfiirtr  sa^B,  "  there  has  not  been  any 
deSnite  use  of  t£it  product  as  a  material  monn- 
facture  until  its  recent  use  for  uaili.  Scraps  of  tin 
are  cut  by  dies  into  rectangular  Hte,  with  a  length 
of  about  three  times  their  width,  llieae  ectapa  are 
then  fed  tnim  on  automatic  hopper  btf ween  dies, 
when  they  are  sqneeied  flnt  to  Bqaoia  form,  Uke  a 
noil,  and  than  beaded.  Noils  of  tluB  Und  arv  w^ 
fitt^  for  many  purposes,  being  free  from  tendency 
to  rust,  also  light,  veiy  rigid,  and  capable  of  bcuig 
driven  into  the  hardest  wood  without  buckling.'^ 


eaot  oarixin. 


clings  to  the  points  of  the  teeth  of  the  file,  pratact- 
ing  them  bom  further  action ;  but  the  cutting 
action  proceeds  freely  over  the  remainder  of  the 
file.     This  process  speedily  brings  back  the  teeth  of 


ssitating  either  soften - 

al.— This  "inrtotias" 
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SCIENTIFIC   NEWS. 


THE  comet  diacoverod  by  Mr.  Banuird  on 
Sept  2,  1888,  will,  acoording  to  Herr  A. 
BerbericQ,  be  about  twice  as  biignt  in  June  and 
Jul  jT  as  at  the  time  of  disooveiy,  and  will  probably 
continue  visible  in  powernil  telescopes  until 
October.  In  this  month  and  May  it  is  m  Pisces, 
passing  into  Aquarius;  but  the  N.  Dec.  will 
not  1)0  more  than  3%  even  when  greatest,  at  the 
beginning  of  June. 

A  series  of  drawings  of  Jupiter,  made  at  dif- 
ferent times  during  1881-86  wiUi  the  3ft.  re- 
flector at  Birr  Castle  by  Dr.  Boeddicker,  has 
been  recently  issued  in  the  Transactiona  of  th.e 
Koyal  Dublin  Society.  The  drawings  have  been 
reproduced  by  a  photo -mechanical  process,  and 
will  be  welcomed  by  all  students  of  what  is  called 
the  "  Jovian  surface."  It  is,  however,  certain 
that  more  refiance  will  be  placed  in  future  on 
photography  for  the  delineation  of  celestial  ob- 
jects, as  a  check  on  the  drawings  of  observers  at 
the  telescope,  for  it  is  clear  tluit  changes  in  the 
appearances  of  the  planets  are  very  rapid,  com- 
paratively speaking,  and  drawinc^s  made  at  the 
same  time  as  photographs  may  lead  to  a  better 
understanding  of  the  phenomena  which  cannot 
be  examined  closely. 

Solar  phenomena  may  also  be  better  under- 
stood by  the  photographic  results  being  compared 
with  eye  observations ;  for  although  photography 
is  an  invaluable  assistant,  it  would  be  unwise  to 
trust  it  to  the  exclusion  of  drawings  made  by  ex- 
pert observers.  Prof.  Tacdtiini  nas  communi- 
cated to  the  Paris  A(»demy  of  Sciences  a  note  on 
his  observations  of  the  aowr  surface  made  at  Rome 
during  the  latter  half  of  1888,  in  which  he  states 
that  a  considemble  increase  in  the  number  and 
extent  of  the  spots  was  noted  in  September, 
f oUowed  by  a  no&ible  diminution  in  October.  A 
minimum  of  spots  is  prognosticated  for  this  year ; 
but  it  seems  that  protuberances  augment  as  the 
number  of  spots  decline. 

Dr.  A.  Galle  calls  attention  to  the  near 
approach  which  the  small  planets  Clytie  and 
Nemesis  will  make  to  each  other  during  the 
coming  summer,  the  proximity  being  greatest  on 
August  15 

The  Directors  of  the  Ben  Nevis  Observatory 
have  applied  to  the  Association  of  the  Glasgow 
International  Exhibition  of  1888  for  a  grant 
from  the  surplus  funds.  It  is  time  that  this 
observatory  should  be  rendered  independent. 

The  death  is  announced  of  CSharles  James 
Blanus  WiHiams,  M.D.,  F.R.S.,  a  distinguished 
student  and  teacher  of  pathology  and  clinical 
medicine.  Dr.  Williams  was  bom  in  1805,  and 
graduated  at  Edinburgh ;  but  he  studied  also  at 
London  and  in  Paris,  where  he  was  a  pupil  of 
Laennec,  Audral,  Qay  Luasac,  and  others,  being 
one  of  the  first,  if  not  the  first,  to  practise  in 
London  with  Xkennec's  discoveries  in  ausculta- 
tion. He  was  elected  a  Fellow  of  the  Royal 
Society  in  1835,  Fellow  of  the  Royal  College  of 
Physicians  in  1840,  and  later  on  Censor,  Gul- 
stonian  and  Lmnleian  liscturer  to  that  body.  In 
1839  he  was  apjpointed  P^feesor  of  the  Principles 
and  Practice  ox  Medicine  at  University  College 
HoepiUd,  attracting  large  classes  of  students  bj 
the  scientific  character  of  his  lectures,  and  his 
skill  in  diagnosis.  Dr.  Williams  was  also  con- 
sulting physician  to  the  Hospital  for  Consumption 
and  Diseases  of  the  Chest,  Brompton,  and  may 
bexeffarded,  with  the  kite  Sir  PhiUp  Rose,  as 
one  GdE  its  founders.  He  was  the  first  president 
of  the  Fattudogical  Society,  and  later  on  presi- 
dent of  the  Royal  Medico-Chirurgical  Society, 
and  in  1874  he  was  appointed  Physician  Extra- 
ozdinary  to  the  Queen.  He  retirea  from  practice 
in  1875^  and  afterwards  resided  principally  at  his 
villa  at  Cannes,  visiting  England  only  in  the 
summer. 

The  deaths  are  also  announced  of  Prof.  L. 
Noird,  one  of  the  foremost  of  Ghsrman  philoso- 
phers ;  and  of  Mr.  Henry  Swan,  curator  of  St. 
George's  Museum,  Sheffield. 

At  the  annual  general  meeting  of  the  Chemical 
Society  last  week,  Mr.  W.  Crookes,  the  president, 
delivered  an  address  on  *<  Recent  Researches  on 
the  Rare  Earths  as  Interpreted  by  tiie  Spectro- 
scope," in  which  he  expounded  at  length  his 
theory  of  *'meta- elements." 

The  Easter  excursion  of  the  Geologists' 
AsBociatkm.  will  be  to  Lyme  Regis  and  Wey- 
moath,  tmder  the  direction  of  Messrs.  W.  H. 


Huddleston  and  Horaoe  B.  Woodward.  April  19 
and  20  will  be  devoted  to  tiie  former  place — 
notable  for  its  blue  lias  fosdis ;  and  April  22  and 
23  to  Weymouth,  where  the  cliief  attractions  are 
the  coralline  rocks  and  Kimeridge  clay.  The 
long  excursion  of  the  association  in  August  will 
be  to  North  Cumberland. 

At  a  recent  meeting  of  the  Ophthalmological 
Society,  Mr.  Edridge- Green  read  a  paper  on 
*  *  Colour-  Blindness  fuod  Colour-  Perception. "  Ho 
holds  that  the  colour-perception  centre  of  every 
individual  is  able  to  appreciate  a  certain  number 
of  units  of  colour — ^these  units  corresponding 
more  or  less  closely  to  the  bands  of  the  sobir 
spectrum.  The  average  number  of  units  is  six — 
namely,  red,  orange,  yellow,  green,  bhie,  and 
violet ;  but  persons  of  unusuafij  good  colour- 
perception  possess  a  seventh — indigo  or  dark  bine. 
In  people  with  colour-porception  below  the 
average,  one  or  more  units  of  colour  are  wanting; 
orange  is  the  first  te  disappear,  and  is  replaced  by 
a  widening  of  the  red  and  yellow  bands.  Sucn 
an  individual  would  belong  to  the  five-unit  class. 
Blue  was  the  next  band  to  disappear,  the  violet 
then  extending  to  the  normal  blue-green  junc- 
tion. "Mr.  Edridge- Green  gives  the  following 
**  laws  of  colour-perception" : — 1.  An  individual 
can  have  no  conception  of  a  colour  which  does 
not  form  one  of  his  psycho-physical  colour  units, 
or  a  very  apparent  modificauon  of  one  of  thorn. 

2.  If  the  colours  belonging  to  two  adjacent  units 
are  mixed,  an  impression  of  both  units  is  ob- 
tained, which  is  plainly  perceived  as  a  mixture. 

3.  If  two  colours  not  adjacent  are  mixed,  the 
intermediate  colour  will  tend  to  be  brought 
before  the  mind,  or  white  will  be  the  result  in  the 
case  of  pure  light,  grey  where  there  is  partial 
absorption.  4.  If  any  number  of  colours  arc 
mixea,  the  resulting  impression  wiU  be  that  of  a 
unit,  a  modified  unit,  or  white. 

At  the  annual  meeting  on  behalf  of  the  Tempo- 
rary Home  for  Lost  and  Starving  Dogs,  Batter- 
sea,  Dr.  B.  W.  Richardson  referred  to  the 
admirable  treatment  the  dogs  received  at  the 
home,  and  dwelt  upon  the  fact  that  five  dogs 
affected  with  rabies  had  been  taken  off  the  streets. 
Ho  also  stated  that  100,000  dogs  had  died  peace- 
ful deaths  in  the  lethal  chamber  at  Battersea,  and 
that  he  had  constructed  a  lethal  musssle  for  dogs 
which  could  be  used  in  the  streets  by  the  police, 
and  also  a  similar  muzzle  for  horses. 

The  Croonian  Lecture  before  the  Royal  Society, 
which  is  to  be  delivered  by  M.  Roux,  of  the 
Pasteur  Laboratery,  has  been  fixed  for  May  23. 

The  Botanical  Society  of  France  has  invited 
foreign  botanists  to  attend  a  Botanical  Congress 
in  Paris  during  the  latter  half  of  August.  The 
secretary  to  the  organising  .committee  is  M.  P. 
Maury,  84,  Rue  de  Urenelle,  Paris,  who  will  give 
all  information. 

Dr.  Kuckenthal,  of  Jena,  has  been  commis- 
sioned to  make  another  journey  to  the  Arctic 
regions  for  the  purpose  of  zoological  study  in 
Spitsbergen,  where  ne  will  stay  during  May  to 
September. 

In  the  Mineraloffieal  Magazine  the  address  of  the 
retiring  president  is  printed,  in  which  Mr.  L. 
Fletcher,  of  the  British  Museum,  analysing  the 
causes  to  which  the  unpopularity  of  mineralogy 
may  be  attributed,  points  to  the  refinements 
introduced  of  late  years  in  the  chemical  and 
crystallogpraphic  departmente  of  the  science,  and 
especially  to  the  fi&ct  that  mineralogy  has  been 
almost  completely  excluded  from  our  educational 
system.  The  dieering  signs  of  a  renaissance  are 
to  be  found  in  the  growing  popularity  of  micro- 
scopic petrography,  for  the  proper  study  of 
which  a  knowledge  of  mineralogy  is  essential. 
Mr.  Fletoher  argues  in  favour  of  the  introduction 
of  crystallography  into  the  training  of  every 
chemist  and  physicist. 

The  electrical  method  of  purifying  sewage 
was  exhibited  last  week  \sy  Mr.  William 
Webster,  who,  by  permission  of  the  late 
Metropolitan  Board  of  Works,  has  erected  at 
Crossness,  an  experimental  station  capable  of 
treating  12,000  gallons  i>er  hour.  The  plant 
which  Mr.  Webster  has  laid  down  at  his  personal 
expense  consists  of  a  dynamo,  a  steam- eng^e,  a 
shoot,  and  a  couple  of  precipitating  tanks  fitted 
with  iron  electrodes.  The  current  in  passing 
sets  free  chlorine  and  oxygen,  which  act  power- 
fully on  l^e  organic  matter  of  the  sewage,  and 
that^  carried  at  first  to  the  surfsce,  subsequently 
settles  as  a  precipitate  or  '^  sludge  "  in  the  tanks, 
the  effluent  being  **  perfectly  innocuous."     The 


system  is  feasible  on  the  face  of  it,  and  it  is  ^ted 
that  the  cost  would  be  that  of  8H.P.  per  300,000 
gallons,  and  the  consumption  of  iron  plates 
about  470  tons  per  annum  to  treat  10,000,060 
gallons  of  sewage  per  day.  The  working  cost  is, 
in  fact,  estimatca  at  13s.  per  million  gallons 
when  carried  out  on  so  large  a  scale  as  would  be 
necessary  with  the  sewage  of  London;  but  to 
that  must  bo  added  interest  and  depreciation,  as 
well  as  the  cost  of  dealing  with  the  **  sludge." 

The  Copper  Syndicate  has  done  good  work 
unintentionally.  As  everyone  knows,  copper  is 
a  better  conductor  of  electricity  than  iron  ;  but 
there  may  be  such  conditions  as  render  it  cheaper 
to  use  iron  for  the  leads^  and  it  is  certain  that 
the  high  price  to  which  copper  was  raised 
induced  some  of  the  electrical  enamc^ers  in 
America  to  try  iron,  and  it  is  not  umikely  that 
they  will  continue  to  use  it,  though  copper  at  a 
low  price  is  obviously  better  than  iron,  if  only 
because  it  lasts  longer — a  view  of  the  matter 
which  we  expect  has  been  overiooked  by  some 
of  those  who  are  working  the  electric  railway 
*'  boom"  in  America. 

That  the  Americans  are  going  ahead  with 
electric  railways  is  clear ;  but  altnoug^  few  data 
are  available  for  calci^tion,  the  Dait  Co.  have 
such  faith  in  their  system  as  used  on  the  New 
York  Elevated  Railway,  that  they  are  construct- 
ing an  electric  locomotive  which  will  be  capaUd 
of  hauling  eight  loaded  passenger  ami.  The 
power  of  any  locomotive  depends  ultimately  on 
its  adhesion,  and  that  varies  with  the  weath^, 
being  only  about  30  per  cent,  of  the  weight  in 
the  best  conditions;  but  sufficient  information 
has  been  gained  (by  trying  experiments)  to  lead 
to  the  conclusion  that  m  Sx  weathers  the  electric 
locomotive  will  beat  the  steamer  for  adhesion, 
whenever  the  current  is  led  by  the  rail. 

Mining  for  rubellito  is  extensively  carried  on 
in  parts  of  Burmah.  It  is  a  pink  variety  of 
tounnaline,  and  is  extensively  used  in  China  for 
ornamental  purposes. 


Colonrin?  Katter  of  Knaole.-^This  subject 
has  received  much  attention  since  Kullfker,  in  his 
work  oir  histology,  published  in  1850,  first  described 
it.  A  few  years  afterwards  Valondennes  and 
Fr^my  found  a  peculiar  colouring  matter  in  the 
muscles  of  the  trout,  to  which  they  applied  the  name 
of  '*salmonic  odd."  Kuhne,  ten  years  later, 
came  to  the  oonclasion  that  the  ooloiuing  matter  of 
muscles  was  identical  with  haBmOjglobin.  After  the  ' 
lapse  of  twenty  years  it  was  a^m  investigated  by  ' 
Krukenberg  and  Wagner,  who,  partly  from  its 
spectrum  and  partly  from  other  considerations, 
regarded  it  as  idenncal  with  rhodopham.  Vety 
recently  McMunn  has  contributed  a  long  paper  to 
the  Philoaophical  Tranaaetiotu.  in^  which  he  has 
given  in  detail  the  results  of  his  investigations  on 
Vm  subject,  and  endeavoured  to  show  that  in  a 
large  number  of  animals  belonging  to^  both  the 
vertebrate  and  invertebrate  series  the  tissues  con- 
tain a  special  colouring  material,  which  he  names 
histehsBmatin,  whilst  the  muscles  possess  a  special 
colouring  matter  named  myohosnatin.  The  spec- 
trum  of  histehsmatin  closely  resembles  that  of 
hcsmochromogen.    but    that    of    myohaamatin   is 

gtouhar.  Ludwig  Levy  has  now  published  (in 
oppe  -  Seyler*s  Zeitsehrift  fir  Physiohjfische 
Chemit,  Bd.  xiu.  Hft.  iv.)  an  article  containing  the 
results  of  many  experiments,  from  which  he  con- 
cludes that  the  substance  named  myohiBmatin  by 
MacMunn  is  not  a  colouring  material  proper  to 
muscle,  but  is  a  produet  of  disinte^^tion  of 
heemoglobin.  and  thai  its  speclxosoopio  charactersy 
as  weU  as  its  mode  of  onmn  and  its  reactions, 
demonstrate  that  it  is  luemochromogen. — Lancet, 

Thb  boxing  of  the  long  tmmel  on  the  Rhondda 
and  Swansea  Bay  Railway,  between  Tr8h«ri)ert  and 
Abergwynfi,  in  Glamorganshire,  whidi  is  to  opa- 
neot&e  Rhondda  Valley  coalaeld  witli  Swansea, 
has  been  completed  by  the  oontraetors,  Messrs. 
Williams  Jones  and  Co.  The  tunnel  is  3.400'  yards 
m.  length,  and  altbough,  from  the  great  height  of 
the  wift^iwf4iiT|Q^  no  intermediate  aoaltB  oonid  be 
sunk,  when  the  advanced  headbaigs  met.  the  lines 
were  so  perfect  that  no  divergenoe  oomd  be  de- 
tected, and  the  levels  a^paed  to  within  half  an  inch. 
Mr.  Toclmey  is  the  engmeer. 

Celebt  acts  upon  the  nervous  system,  and  it  is ' 
a  cure  for  rheumatism  and  neuralgia.  Tomatoes* 
Stimulate  the  liver,  and  spinach  and  the  common 
dandelion  (preparea  in  the  same  wayj)  have  a  direct 
effect  on  diseases  of  the  kidnev.  Onions,  gariic, 
and  olives  promote  digestion,  py  stimulating  the 
btrculatory  system,  with  the  consequent  increase  of 
the  saliva  and  gastric  juice.  Raw  onions  are  also* 
regarded  as  a  remedy  for  sleeplessness,  and  the 
French  believe  that  omon  soup  is  an  excellent  tonio 
in  cases  of  debility  of  the  digestfve  organs. 
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LETTERS  TO  THE  EDITOE. 


-^♦4- 


[  We  d»  not  hold  ourgelves  responnble  fnr  the  opinions  of 
Mir  oomopondeiUM.  The  Editor  reapeet/uUu  reqwsta  that  ail 
oommnnioatione  ehould  he  drawn  up  aa  hriefy  a»  po»atUeJ\ 

AU  cemmwnieationt  ehould  he  (tddreeaed  to  the  Editor  of 
the  BwaunB  MscnAxic,  83S,  Strand^  W,C. 

AU  (^oquee  and  Post-office  Orders  to  he  made  payable  to 

J.   PAflBHOOa  EOWASDB. 

*«*  In  order  to  faeUitaU  referenee^  Correspondents,  when 
spooking  of  any  Utter  previously  inserted^  will  oblige  by 
memHoniny  the  number  of  the  Lettor,  as  well  as  the  page  on 
wMcA  it  appears, 

"I  would  have  eyerjrone  write  what  he  knows,  and  aa 
WBtatdtk  aa  he  knows,  but  no  more ;  and  that  not  in  this 
orijr,  boi  in  all  otlMr  aabjects :  For  such  a  person  may 
have  same  particalar  knowledge  and  experience  of  the 
oaitiire  of  saoh  a  person  or  miSh  a  fountain,  that  aa  to 
oIlMr  tiiinga,  knows  no  more  than  what  everybody  does, 
•mA  yoL  to  keep  a  dutter  with  this  little  pittance  of  his, 
win  undertAke  to  write  the  whole  body  of  physickH,  a  vice 
from  wheooe  great  inoonvenienoes  dcoive  their  (niginal." 
— Mmdaignt^s  Essays. 

•  •• 

THB  SPB0TBT7U  OF  THE  AITBOBA— 
PBOF.  TOUNO'S  "  OENESAIi  ASTBO- 
irOMT  >*  —  THE  EEPOBT  OF  THE 
TTBAKATOA  OOMMITTEE  OF  THE 
B07AI.  80CIETT— ABTIFICIAIi  HOBI- 
ZONS— EBBATA  — y«  ANDBOMEDiE  — 
THE  aBBAT  aATESHEAD  BEFBAC- 
TOB^THE  IJP9EBP00L  ASTBONOMI- 
OAIi  SOOIETT— DISTAjrCES  OF  THE 
FIXED  STABS— XEPI<EB*S  SECOND 
I<AW  —  A  NEW  ASTBONOMICAL 
S00IET7— ENCEIiADUS— THE  SOLAB 
PABATiTiAX  FBODC  THE  TBANSITS  OF 
VENTX8  —  PHBENOLOGT  —  BABLOW 
X«ENS— FINDING  THE  FOCUS  OF  A 
CONCAVE  LENS— STAB  ATUkSES— 
THE  ACHBOMATIC   OBJECT-GLASS. 

[29783.] — ^Thb  anonymous  author  of  the  article 
on  Mr.  Lockyer*8  meteoric  hypothesis  in  the 
Fobniarj  number  of  the  Monthly  Notices  of  the 
B<^&1  Astronomical  Society  tells  us,  categorically, 
that  **  the  principal  line  iu  the  aurora  spectrum  is- 
ahown  to  bf*  in  all  probability  the  remnant  of  the 
BMUiganeae  fluting  at  X  008."  As  a  very  large 
number  of  people  are  iu  the  habit  of  takipg  for 
gospel  everything  they  read  on  such  authonty,  I 
would  invite  particular  attention  to  a  paper  read 
before  the  Royal  Society  on  March  7th  by  bilTn  who 
i»  facile  princeps  among  Britidi  spectxoscopists,  i)r. 
Ilugpiins ;  in  which  it  is  shown,  m  a  wav  mat  must 
oonymce  every  impartial  obeerver,  that  the  principal 
Hne  in  the  auroral  spectrum  is  not  '^  tlie  remnant  of 
the  brightest  manganese  fluting  at  X  558  "  at  all,  but 
has  a  totally  different  origin. 

By  the  way,  in  that  admirable  work  just  pub- 
Udhod,  the  **  General  Astronomy  "  of  Prof.  Young, 
of  Princeton,  U.S.,  it  is  very  notewortliy  that 
a  oertain  "magnificent"  hypothesis  is  practically 
pooh-pooh'd  (of  course  in  a  polite  fashion),  althougji 
the  question  of  cosmogony  is  discussed  with  all  the 
ability  to  be  expected  of  its  eminent  author. 
Apropos,  for  example,  of  the  *'  collision  theory  "  of 
tomjporary  stars  and  those  of  the  type  of  Mira  Ceti, 
Piwf.  Young  says  (p.  484) :  *'  The  fundamental  idea 
that  the  phenomena  of  tlie  temporary  stars  may  be 
due  to  collisions  is  not  new.  Newton  long  ago 
hrmght  it  out  to  some  extent^  and  discussed  it "  (the 
italics  are  mine) ;  "but ...  it  seems  imposable 
that  coUiaioxu  could  have  been  frequent  enough  to 
account  for  the  number  of  temporary  stars  actually 
ohBerred.*'  Furthermore,  an  estimate  of  the  value 
of  the  hypothesis  that  the  collision  of  sparse 
meteorites  renders  the  magnesium  in  them  luminous, 
and  so  produces  the  boaies  we  know  as  nebulce, 
will  be  foimd  on  p.  508  of  Prof.  Young's  fine  book, 
one  of  the  most  original  that  has  appeared  since  the 
immortal  "  Outlines  "  of  Sir  John  Herschel. 

Tip  to  within  a  week  or  two  ago,  my  knowledge 
of  the  contents  of  the  Beport  of  the  Krakatoa  Com- 
mittee was  wholly  derived  &om  a  review  which 
▼ou  published  some  little  time  ago.  Becently. 
nowever,  a  friend,  eminent  in  the  meteorological 
worid,  has  kindly  lent  me  the  volume,  which  I  have 
heen  reading  with  no  Uttle  interest.  I  say  this, 
perhaps,  the  more  dionteFestedly  from  the  fact  that 
I  began  its  iierusal  with  a  distinct  prejudice  against 
any  report  of  a  committee  established  to  support  a 
foregone  conduidon.  Confining  myself  here  to  the 
optical  phenomena  exhibited  during  the  series  of 
yeara  beginning  ^-ith  1883, 1  must  confess  that  while 
mipressed  with  the  mass  of  evidence  adduced  to 
■how  that  they  had  their  origin  in  the  eruption  of 
Krakatao  (not  Krakatoa,  as  it  is  erroneously  caUed 
in  the  volume  before  me),  I  am  not  convinced  by  it. 
Beading  the  essays  bv  Mr.  BoUo  Bussell  and*^. 
Archibald,  it  is  difficult  to  resist  a  feeling  that  both 
these  gentlemen,  bo  to  speak,  hold  briefs  for 
Sxakatao,  and  that  while  giving  all  legitimate 
prominence  to  facts  which  teU  in  favour  of  their 
hypotheaisy  they  minimise  those  which  are  adverse 


to  it.  Mr.  Archibald's  treatment  of  the  testimony 
of  Mr.  Neville  (then  Mr.  Keison),  the  Government 
Astronomer  at  Natal,  affords  a  good  illustration  of 
this.    So  notable  was  the  afterglow  in  February, 

1883,  that  Mr.  N.  actually  took  uie  pains  to  make  a 
water-colour  sketch  of  one  on  tne  8th  of  that 
month.  The  eruption  of  Krakatao,  be  it  noted, 
occurred  in  the  folhuritig  August,  Now,  no  one 
who  knows  anything  of  Mr.  Neville  (Neison)  is 

ignorant  of  his  training  and  ability  as  an  observer ; 
and  hence  to  talk,  as  Mr.  ArchiDald  does,  about 
'^his  ipse  dixit  ^^  concerning  the  identity  of  the 
February  glow  in  Natal  with  tiie  subsequent  August 
ones,  and  (in  a  dvil  way)  to  throw  doubt  upon  his 
dictum  that  the  nhenomenon  was  practically  in 
abeyance  between  September  15, 1883,  and  January, 

1884,  simply  because  Mr.  Ballot  (300  or  400  miles 
away)  dia  see  the  afterglow  during  the  latter  period, 
seems  to  me  to  be  puttmg  the  {»nstruction  oi  a  pure 
advocate  upon  the  evidence.  To  me,  as  an  out- 
sider, believing  that  both  Mr.  Neison  and  Mr.  Ballot 
were  speaking  the  truth,  this  would  rather  seem  to 
point  to  the  local  character  of  the  phenome- 
non. Then,  again,  Colonel  Ward's  very  definite 
observations  on  carefully  recorded  dates  from  May 
to  the  beginning  of  August,  1883,  at  Munich 
are  treated  m  a  way  wholly  incommensurable  with 
their  importance.  I  feel,  m  studying  this  part  of 
the  volume,  much  as  I  have  often  done  in  listenii^ 
to  a  very  able  counsel  who  had  several  most 
damaging  facts  to  explain  away.  Coming,  now,  to 
my  own  expeiiencc,  1  should  like  just  to  say  that 
the  extraordinaiT  daylight  haze  whidi  prevailed 
after  August^  1883,  did  not  cover  the  wnole  sl^, 
but  was  confined  to  a  definite  region  round  the  sun ; 
in  point  of  fact,  its  houndary  was  perfectly  trace- 
able on  the  blue  dcy  by  simply  hiding  the  sun  with  the 
hand.  Within  the  region  referred  to  it  was  curiously 
opaque.  I  do  not  brieve  that  I  saw,  or  could  see, 
the  planet  Mercury  for  eighteen  months  or  two 
years.  Now,  had  ^akatao  dust  been  the  cause  of 
this  curious  obscuration,  it  seems  to  me  that  it 
ou^ht  to  have  extended  all  over  the  sky,  and  that 
bright  stars  in  the  Northern  heavens  ought  to  have 
be^  equally  invisible  with  those  immersed  in  the 
haze  surroundiii^  the  sun,  though,  as  a  matter  of 
fact,  they  were  not.  Perhaps  I  cannot  sum  up  the 
impressions  left  on  my  mind  after  the  study  of  the 
very  able  argument  of  Messrs.  Archibald  and 
Buss($ll,  better  than  by  an  illustration  derived  from 
a  familiar  Cambridge  story.  It  is  that  of  tiie 
undergi-aduate  who,  on  bemg  asked  how  he  had 
got  on  with  rather  a  stiff  proposition  in  the  exami- 
nation room,  replied  that  he  could  hardly  say  that 
he  had  proved  it,  but  that  he  fiattered  himseu  that 
he  had  made  it  appear  exceedingly  probable  to  the 
examiners.  For  myself,  I  feel  in  tlie  condition  of 
one  of  the  examiners  referred  to. 

In  letter  25330  (Vol.  XLII.  p.  488)  I  figured  and 
described  a  form  of  refiecting  mercury-trough  or 
artificial  horizon,  devised  by  M.  Gautier,  which 
exhibited  some  manifest  improvements  on  the  old 
open,  metallic  vessel.  In  practice  it  has  since  been 
found  that  this  still,  to  a  small  extent,  transmits  the 
vibrations  of  the  earth ;  and  I  see,  from  No.  2  of 
the  Proceedings  of  the  Sodete  Astronomique  de 
France  for  the  current  year,  that  M.  Mailhat, 
while  preserving  the  general  form  of  the  instru- 
ment, claims  to  have  largely  increased  its  efficiency 
by  certain  modifications  m  its  construction.  In  the 
apparatus  as  now  made  by  MM.  Secretan  and 
Mailhat  a  canal  or  groove  surrounds  it,  and  a 
silvered  plate  wetted  with  mercury  is  placed  at  the 
boti»m  of  the  dstem.  The  tension  of  the  mercury 
incident  on  the  junction  of  the  comparatively  large 
quantity  in  the  exterior  groove  with  that  just 
covering  the  plate,  reduces  uie  latter  to  a  very  thin 
film,  without  destroying  its  horizontality ;  and  this 
condition  of  things  offers  great  resistance  to  oscil- 
lations, whether  caused  by  wind  or  by  tremors  in  the 
soil.  By  constructing  the  cistern  of  vulcanised 
indiarubber  instead  of  brass,  the  weight  is  reduced 
to  about  jth  of  that  of  the  trough  m  its  original 
form ;  thus  rendering  it  exceedingly  portable  for 
the  traveller. 

Talking  about  artificial  horizons,  here 


is  one  of  the  most  remarkable  forms  that  I  have  so 
far  ever  come  across.  It  has  been  devised  by  that 
well-known  Belgian  savant,  and  occasional  contri- 
butor to  these  columns^  M.  Ad.  deBoc,  of  Antwerp, 


and  is  described  by  him  in  Ciel  ct  Tetre  for 
March  16th,  1889.  It  conasts  in  effect  0!  a 
small  hydrogen  balloon,  B,  of  from  half  to 
a  whole  cubic  metre  in  capacity,  so  constructed 
as  to  carnr  on  its  top  a  smaU  quantity  of 
mercury,  M.  It  is  maintained  iu  equilibrium  by 
three  filaments  of  silk,  *ss,  fastened  io  three  amaU 
discs,  so  weighted  as  to  fioat  in  a  cistern  of  tar. 
The  inventor  claims  that  by  this  arrangement  all 
effects  of  terrestrial  tremors  are  annihnated.  I 
shall  be  very  curious  to  learn  how  this  contrivance 
will  work. 

On  seeing  letter  29737  (p.  70)  in  print,  I  note 
that,  as  of  aforetime,  the  compositor  has,  in  places, 
done  me  much  evil.  Imprimis^  in  paragraph  tvro, 
'*  radiatory  streaks  **  appears  where  I  wrote 
*'  radiating  streaks."  Next,  in  paragraph  six,  '*  as 
of  the  highest  authori^,"  should  be  *'  as  that  of  the 
highest  authority."  Furthermore, '*  compiler,"  in 
,  paragraph  nine,  should  be  '*  writer."  As  I  never 
saw  uie  Dook  in  my  life,  I  am  ignorant  whether  it 
is  a  compilation  or  whether  it  ib  original.  Finally, 
in  the  concluding  paragraph,  ''might  be  taken 
to  be  its  centre  of  gravity,"  should  read  "might 
be  taken  to  be  a  point  just  below  its  centre  of 
gravity." 

In  the  interesting  and  importfint  List  of  DouUe 
Star  Observations  by  Mr.  S.  W.  Bumham  (referred 
to  in  ybur  "  Scientinc  News  "  on  p.  69, 1  find  him 
saying,  under  the  head  of  y  (presumably  this  u 
meant  for  y*)  AndromedsD,  "  1888*6.  Only  a  slight 
elongation  in  Uie  direction  of  120°  with  2, /GO  on  the 
36in.,"  whence  it  would  appear  that  superposition, 
or  something  akin  to  it,  is  about  to  take  place  with 
this  remarkiuble  pair.  Now,  one  of  the  components 
is  blue  and  the  other  yellow,  and  Uie  colour  of  the 
light  emitted  when  the  stars  are  actually  superposed 
might  enable  us  to  determine  which  of  the  two  it 
is  which  is  the  nearer  to  us. 

I  am  sincerely  pleased  to  read,  too,  on  p.  69,  that 
Mr.  K.  S.  Newall  has  apparently  acted  on  Terence^s 
advice,  **  atque  ex  aliis  sumere  exemplum  sibi,*' 
and  has  followed  up  Lord  Crawfora's  princely 
donation  to  the  nation  by  his  own  noble  gift  to  the 
University  of  Cambridge.  Assuredly  the  Great 
Refractor  will  be  there  utilised  in  a  manner  which 
the  mere  climate  and  atmosphere  of  Gateshead  has 
hitherto  prevented,  had  no  other  cause  been  in 
operation.  The  names  of  the  Syndicate  alone  afford 
an  earnest  of  the  legitimate  use  to  which  the  monster 
telescope  will  he  put.  Let  us  hope,  as  we  may  well 
believe,  that  it  will  now  be  the  means  of  advancing 
astronomical  science,  and  of  increasing  our  kuow' 
ledge  of  the  visible  universe. 

In  connection  with  the  letters  of  ''Mimas*' 
(29708,  p.  50)  and  Mr.  Mee  (29739,  p.  70),  I  can 
scarcely  feel  that  the  Liverpool  Astronomical 
Society  has  lately  been  proceeding  in  a  way  calcu- 
lated either  to  extend  its  usef  ubiess,  or  to  tempt 
correspondents  to  transfer  their  communications 
from  the  columns  of  the  English  Mechanic  to  the 
pages  of  the  Journal.  Fonnerly  regular  reports  of 
its  meetings  used  to  appear  in  these  columns  and  in 
those  of  your  excellent  ooutemporaiy  the  Obser- 
vatwry ;  but  for  some  considerable  time  past  these 
have  ceased.  Why  is  this  'r*  Are  the  powers  that 
be  ashamed  of  what  they  are  doing  ? — hi  this  a  covert 
way  of  rendering  the  Society  practically  an  abso- 
lutely local  one — or  what  ?  1  cannot,  and  will  not, 
believe  that  such  men  as  Elger,  Davi^,  Denning, 
Gore,  Herbert  Sadler,  Monck,  and  Backhouse  csn 
either  countenance  or  connive  at  any  attempt  of  this 
sort.  Moreover,  the  most  curious  rex>orts  reach  mj 
ears  as  to  the  manner  in  which  things  are  conducted. 
I  am  told,  I  hope  under  some  misapprehension,  that 
the  name  of  Uiat  thorough  ajstronomer,  the  Rev. 
T.  E.  Espin,  was  struck  out  of  the  list  of  membezs ! 
And,  again,  I  learn,  iu  a  very  roundabout  way, 
that  the  Ubrary  of  the  Society  is  kept  in  a  fashion 
which  would  somewhat  astomsh  the  donors  of  many 
of  the  really  valuable  books  it  contains ;  in  point 
of  fact  that,  covered  with  dust  and  dirt,  the  boola 
are  stored  away  on  two  shelves  in  an  upper  room  of 
a  seoond-hana  bookshop !  Looking  through  the 
Catalogue^  I  should  myself  have  thought  that  the 
Society  might  have  contrived  to  purdoase  a  good 
roomy  bookcase  at  an  auction  (if  they  could  not 
affora  a  new  one) .  to  stand  in  their  meeting  room 
and  hold  the  works  for  which  they  are  indebted  to 
so  many  astronomers  of  position  and  eminence.  I 
would  venture  to  hint  that  if  this  allegation  is  true, 
and  the  truth  become  generally  known,  the  foun- 
tain of  munificence  will  dry  up  very  speedily  indeed, 
as  far  as  donations  of  boolcs  is  concerned ;  and  hence 
shall  be  only  too  glad  if  it  can  be  authoritatively 
Gontradicted. 

I  do  not  quite  see  what  Mr.  Blacklock  is  driving 
at  in  letter  29741,  p.  71.  I  think  it  quite  possible 
that  there  are  other  stars  in  the  sky  at  the  same 
distance  from  us  as  a  Centauri,  or  as  61  Cygni  \  ^ut 
they  may  be  of  all  sizes,  some  of  them,  perha^,  to 
minute  as  to  require  large  telescopes  to  discern 
them  at  all.  All  that  modem  astronomers  say  w 
that  magnitude,  per  *«•,  affords  no  oritcnon  of 
distance,  as  erroneously  supposed  by  Sir  "SVilliam 
Herschel. 

^•rinBbury"  seta  his  brother  "astronomical 
readers"  a  very  pretty  little  job  indeed  in  query 
68188,  onp.  80.  If  he  is  unfamiliar  with  the  Calculus, 
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he  mijtbt  nraph  out  hie  problem  gmphidjly,  by 
dnwiiig  a  dicle  auUide  of  hii  ellipee,  hATing  ths 
MDi-Biia  m«,JDr  of  Iha  Utter  for  nuliua,  and  t^eu 
dividing  thii  rirde  iuto  equal  ureas  about  th&t  focua 
nf  the  ellijtae  iu  irhicb  we  suppoae  tba  auo  to  ba 
pbced.  Lines  iwnieiidiciikr  to  tJiBmajoraia  from 
the  points  of  diTisioQ  of  the  oirele  will  cut  the 
dlipse  in  point*  whigh,  joined  by  Ijnoa  from  the 
< ^11  j;_,,.  ;.  :_,^  equal  areas,  and  then  the 


•  focal  length   of   the   fliut 


il  work, 


^tfm 


iitollar  obeervation.  Ii 
oiuwered  "P.S.A.'a"  querr  number  two  pretty 
recently  here,  and  am  greatly  tempted  Ui  refer  hi 
Co  nme  of  your  later  volumes.  However,  once  fi 
all.  he  may  measure    the    (n^ative)   focus  of 


focus,  will  iliTide  it 

angles  between  the  radii 

by  a  protractor.     Iu  this   . 

aogte  described  in  the  secoud  unit  of  time  is  about    °t  Fip^r,  and  aticldng 
J'  is'  or  3'  60".  now  yirtuslly  become  a  circoia 

It  il  a  weU-known  /act  that  many  men  have  hod    of  the  hole— say,    liii.    Sow 
their  attention  directed  lo  the  study  o(  natronomy  I  most  deacribe 
by  the    ■pparition    of    a    conapi 
pi^^nale  effect  hoa  obvioualv-  been 

fcniia  by  the  occurrence  and   o. .„  ,  „. 

total  solar  eclipse  of  January  1st.   for  to-day's  post    '^''e  dutonce  between  the  lena  and  the  card  will 
Vinpjnethe  fira^  immlwr  of  the  y««jca(ioM  of  !  ^on  be  equal  to  the  (n^atiye)  focua  of  the  fc 


iduced  in  Call-  I  this  second  card,   which  he  must  shift  to  and  fro 
tion  of  the  |  until  the  drola  of  hght  exactly  fills  the  2in.  circle. 


the  Astronomical  Society  of  the  Pi 
in  account  of  the  institutiou  of  that  asi 
a  Hipy  of  ita  by-hiws.  When  I  apy  that  it  numbers 
.imong;  its  members  such  men  as  Baniard,  Bum- 
haio,  Burekhalter,  Hill,  Holden,  Koeler,  and  Schao- 
berie,  together  »-ith  numerous  others  whoae  names 
are  leas  familiar  on  this  aide  of  the  Atlantic,  I  do 
not  think  that  I  need  expend  much  apace  in  point- 
ing out  the  setrico  to  aatronomicol  adonee  which 
luch  a  Bodely  may,  and  muat.  render. 

Whatever  object  Mr.  Duke  may  have  mistaken 
for  Knceladua,  it  can  assuredly  not  have  been  a  star 
of  the  9th  magnitude,  as  "uggealed  by  Mr.  Bone  ' 
letter  297&1  (i).  02).     Why,  a  9th  msgnitudp  stai 
risible  with  lin.  of  aperture ! 

Iu  reply  to  the  question  put  to  me  in  the  sa 
letter,  Qie  equatorial  horizontal  paroUai  of  the  a 
hos  not  "  been  authoritatively  set  down  at  8'8I 
oideM  my  querist  is  content  to  accept  Xititre  aa 
'■authority''!  The  value  quoted  &om  the  oani 
report  of  the  Council  of  the  R.A.8.  in  18SS,  as  tl 
iirived  at  by  the  Transit  of  Venus  Committ 
is  a  fairly  probable  one,  and  as  likely  to 
' ""    "Tof  those  derived   from  the  obsers 


IS.telt 


.    I8Si. 


i.'ertoijjly  wc    have    lenmed    by    _. 

the  Transita  of  Veuua  are  by  very  fi 
•ffuiding  the  raoBl  trustworthy  meana  o: 
miubig  the  Solar  Paralla».  The  y.mlieal . 
adhem  to  thut  of  S-!MS  ,  The  parallax  ia  always 
computed  at  the  earth's  mean  distance  from  (he 
inn.  tn  that  if  we  accept  it  aa  bciiiR  SH;ii',  we  must 
U  at  a  mean  distance  of  92,').)9,80U  milea  from  the 
«ntre  of  (he  Solar  System,  Tlie  eccentricity  of  the 
aarlh's  orbit  on  thia  scale  in  miles  would  be 
i.H'i.3-38;  BO  that  in  perihelion  we  ahouid  be 
■^1,007. 462  miles  from  the  sun.  and  in  aphelion 
■Jl.ll2,13Smil«i. 

Would  Mr.  Mark  Moore  (letter  29778,  p.  91)  bo 
surprised  to  hear  tliat  I  wrote  the  piirairaph  ou 
which  he  comments  with  "  Phrenology  made  Prw- 
tital  and  Popularly  Explained,"  by  Frederick 
Bridges  (Londnu  :  Sampson  Low  and  Co.,  1837)— 
open  on  the  table  before  me  ?  1  think  I  am  almost 
IS  familiar  with  the  contents  of  that  work  as  Mr. 
Moore  enn  posHhly  he.  As  your  correspondent 
obligingly  recommenda  a  hook  for  my  study  (that  I 
happeued  to  know  it  from  cover  to  cover  is  a  mere 
■Ictiil),  may  I  urge  him  to  road  Dr.  Charlton 
Bistian'a  "The  Brain  as  an  OTgati  of  Hind."  in 
the  Inteniatioiial  Scicnti&c  Series:'  Where  are 
photoffrai^  of  Pigott  in  profile  aa  well  as  in  full 
tueobtauuble^ 

Query  m>3'l,  p.  100,  apponrntly  emanatea  from 
lomeune  who  has  made  the  acquaintance  of  the 
E.^auaH  Hechahio  very  racently  indeed,  inssmueh 
u  some  of  hit  queiliana  have  bean  answered  five, 
■jme  ten,  and  some  twenty  times  in  these  jiolumna 
at  tho  TGr7  laast.  I  realty  hardly  like  tt>  oak  our 
Editor  to  waste  his  apace  by  the  admission  of  eo 
many  and  so  frequently -reiterated  replies  ;  but  I 
will  trust  to  his  good  nature,  and  do  what  I  can  for 
my  new  brother-reader,  "  F.S.A."  Premiaing  that 
the  real  use  of  a  Burlow  lens  is  to  ampli^  the 
magnifying  power  of  a  telescope  for  the  purpose  of 
meiHinng  double  aton.  and  that  it  invariably  im- 
pairs, more  or  leiia.  the  definition  of  any  really  good 
telesoope,  I  may  begin  by  informing  your  corre- 
iipondmt  that  it  is  a  ntgaitve  combination,  oonaiat- 

It  IS  generally  pLioed  some  4in.  or  ao  from  the  field- 
leo*  of  the  eyepiece,  between  thot  and  the  object- 
glaas.  Ah  for  its  focus,  that  depends  upon  the 
-— -  — *  Tf  maffniflcaCion reqi"" — ""  " — "— ---— ^f-^ 
iotealetf--' "-- 


repnntad  in  t 
"in  order," 


to  Dollond 


I  nuiy  quotfli. ..    . 

"intad  in  the  Philosophical  i  raiuiKiwut  ror  10h>«. 
'  "  he  mys,  "to  render  it  achromatic,  it  is 
-y  to  make  the  foci  of  the  lenses  pro- 
their  dispenive  powers,  aa  in  the 
obj»ct-glasB  iteolf,  except  that  here  the  crown  lens 
must  he  concave  and  the  Biut  lens  convex.  Sup- 
pjee.  for  eianiple,  the  compound  lena  is  to  bo 
pbiced  at  a  distance  d  from  the  focus,  and  that  the 
(liie  of  the)  image  is  to  be  doubled,  then  the  focal 
lei^th  of  tba  compound  lena  must  be  2rf;  for-  -  L 
=  ,  igaia.  <*  being  the  dispersive  ratio,  we  have 
/  =  i/  (1  -  J)   =  focal  length  of  tie  crown  lens- 1  the  ictuol  state 


Thirdly^  Klein's  atlaa  u  superior  to  Proi:toT's  foi 
lie  stars,  of  which  it  contains  so  large  a 
r :  but  for  naked-eye  aUrs  and  their  identifi- 
cation, and  that  of  the  constellations,  Proctor'a  ia 
decidedly  the  better  of  the  two.  EacK  has  its  own 
special  use.  "F.S.A.'s"  concluding  question 
cannot  be  answered  here,  as  the  forma  of  objoct- 
glaiB  vary,  and  everything  depends  upon  the  refmc- 
tive  and  dispersive  iudicee  of  the  component  discs  of 
crown  and  fiint  gloaa.  He  had  better  study  ssma 
such  work  as  that  of  the  late  Sir  John  Herschel  on 
the  telescope,  published  by  A.  and  C.  Black;  or, 
perhaps  better  atill,  as  a  popular  exposition,  read  an 
article  by  the  lamented  Prebendary  Webb  ou 
pp.  679  and  flSO  of  your  XIII.  «>lume.  It  is 
contained  in  \o.  aSfi,  ojid  if  "F.S.A."  cannot 
obtain  the  volume,  it  would  repay  him  to  offer  a 
handsome  price  for  this  single  number. 
A  Fallow  at  the  Soynl  Aatrouomieal  Soelety. 

LTTBlinEZKT. 


relative  powers,  intelloctuality,  Ike.,  of  the  Inhabit- 
ants of  Mars  and  Teuus  as  compared  with  those  of 
the  earth.  M.  Flammarion  says,  if  I  remember 
rightly  (I  have  not  VAiliinwm^e  before  me  as  I 
write),  tJiat  there  is  all  probability  the  inhabitants 
'  ■'  '    '     er  elae  they  may  be,  have  sensa- 


tions h 

inferiors  in  an  intellectual  point  of 
'  '     '  ■  they  have  leas 


Mf., 


It  il 


sensihility- 


;  that  with- 


il  that 


Han  is  inhabited  by  beings  more  advanced  than 
we;  lesshaavT  {loiiriU),  and  without  doubt  more 
intellectual.  \  do  not  think  the  actual  state  of  our 
knowledge  warrants  these  conclusiooa.  In  fact,  I 
"  '  '  absolutely  without  any  knowledge 


Then 


■efurtl 


illuati  ,    , 

manage  this  m 


igh  to  answer  U. 
Flammarion 's  question,  and  ait  much  as  the  Editor 
wilt  find  apace  for. 

I  in  no  way  depreciate  1,' -Utronim'ie,  and  in  alt 
probability  Ihavecauaed  aome  to  refer  to  the  original 
article  upon  Venus,  and  th'ia  have  rather  served 
the  ends  M.  F.  a  anxious  to  forward  than 
hindered  them,      I  only   wish  our  English  aatro. 

Cmala  would  approximate  more  nearly  to  this 
nch  publication.  Esfieciall^  I  would  hope  to 
the  journal  of  the  L.A.S.  rivalling  it  in  range, 
-•"• —  .«.~~^  and  contenta.  They  certainly 
in  France. 

BdwEa  Holme*. 

ASTBONOKT—A   "  SBOONU   BOTATIOH 
OF  TSE  SASTH." 

['29"SG,]— Hate  any  of  voiir  amateur  or  profes- 
sional astronomers  read  ■'  Thirty  Thousand  Yeara 
Earth's  Post  Hiatory,"  by  Major-Oeneral 
.  in,  1888.  Thia  work  profctnea  to  set  fortha 
second  rotation  of  the  earth,  by  which  the  author 
aeoiia  the  motion  of  the  North  Pole  round  the  Pole 
if  the  Ecliptic,  which  hnn.  he  says,  been  hitherto 
erroneously  Hxed.  and  Ot^}  time  of  this  "second 
rotation"  lie liie3at:ll,r;K'.>vi-ars,in.'<tead of  2'5,Sli8, OS 
I  have  usually  accepted,  ami  given  by  many  autho- 


\  interest  a 


abont  7  p.m.,  ahows  some  detail 

later,   though   it  does  not  lose  : 

formations  to  the  X.E.  of  it  come 

9th  I  fancied  the  floor  of  Hyginus  appeared 
as  i(  there  was  a  mount.  And  on  the 
I  the  W.  wall'  of  Marius  was  still  of  s 

dark  brown  tinge,  there  appeared  a  while  spot 
L  centre  of  E.  wall,  and  another  a  little  to  the 
of  it,  both  extending  right  across  the  portion  ol 

wall  that  was  visible. 

Beading.  O.  T.  DbvI*. 

YBHV8. 

[2978^.]— M.  Fluoluooh  (letter  29761)  saya  I 

kve  declared  his  ideas  not  '*  in  agrefmeyit  with  the 

actual  state  of  hia  knowledge," 

"  in  what  they  appear  to  me  in 

ibservation." 

If  he  will  kindly  refer  to  letter  29740  agoii 
will  find  I  did  not  say  this,  but  merely  "or 
-arranted"  by  actu^  knowledge.  I  think  tl 
somewhat  different.  To  assert  mat  the  moon 
large  ocean  on  the  other  side  would  neither 
ot  in  agreement ' '  with  actual  knowledge,  and  still 
as  "in  contradiction,"  but  certainly  would  not  be 
warranted  by  observations. 

I  trust  I   did    not  imply   that  H.   Flammarion 

sought  anything  but  the  (ruth.     It  would  ill  become 

—  -   *■    enter    into  controversy  with  so  eminent  a 

asks  a  direct  question,  I  feel  I  muat 


reply. 


rities.  The  author  also  atatea  tb  .  .  .  ._ 
wrong  iu  describing  the  motion  which  produo 
precession  of  the  eijuinciea  as  u  motion  af  the 
earth'a  axis  on  its  South  Pole.  I  don't  know  where 
he  gets  this  idea.  I  have  alwaya  supposed  that  the 
earth's  axis  tcabblfi  on  its  centre;  that  the  South 
Pole  was  aa  much  to  the  east  as  the  North  Pole  is  to 
the  west  of  the  polea  of  the  Ecliptic.  I  wish  to  ask 
your  astronomers  whether  "a  second  rotation  of 
the  earth  "  is  a  oorre.  t  expression  ?  I  think  not. 
He  further  saya  that  "  The  pole  of  the  second  axis 
of  rotation  is  always  nt  right  angles  to  the  arc 
which  the  pole  of  the  heavens  ia  tracing,  in  conae- 

what  is  meant  by  a  point  (the  pole)  being  at  right 
angles  to  a  line  ?  I  confess  I  am  puziled,  but  the 
author  has  written  other  hooka,  which  I  have  not 
read,  and  ^ould  speoJi  with  authority,  having  been 
professor  at    the    Woolwich  Academy.     I  anoulf' 


to  thB  2.3,000  or  31,000  yearn 

tBriod— who  ia  right  y    Is  not  this  period  arrived  at 
y  the  cloaent  obaervntion  of  the  suit's  poaJtiDn  in 

observation  ?    I  gather  from  t'he  jiref  ace  that  astro- 
nomers did  not  at  firat  give  much  weight  to  Major- 
Qenerol  Drayson's  doctrines;  hut  is  this  ao  uowf 
He  claims  anew  discoveiy.    What  is  it? 
^Stroud,  March  30.  W.  J.  S. 


[29787.]— In  responao  to  Mr. 
ion,  I  send  a  sketch  of  Satum  i 
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with  powera  of  325  and  415  on  a  With  miiror  of 
Sjin.  Bing  A  hu  u  bright  bud,  ill-deflned  on  the 
innde,  but  bounded  on  the  outude  edge  in  boUi 
anne  by  a  dear  black  line.  Ring  B  has  the  outer 
p4rt  vcxy  bright,  then  n.  diuky  zone,  and  on  the  p. 
aide  a  dedd^y  darker  lone  on  the  inner  edge. 
Bing  B  i>  plainer  altogether  on  the  p.  side,  nbereus 

nC  ia  laa  distinctoD  that  side,  and  hae  a  dork, 
sSned  patch  upon  it. 
Tuniing  to  the  ball,  the  bright  equatorial  band 
haA  a  fllight  doAkr  moning  about  thQ  nuddle,  and 
the  BBiTow  dailc  band  eonlh  of  it,  it  not  double,  i> 
bettei  de&ied  at  the  edges  than  ebwvheiv.  The 
Uat  note  1  have  of  the  shodoir  of  the  rings  on  the 
ball  in  the  north  hemi^here  is  on  Jon.  30. 

P.  H.  KaniptlioRM. 
Wellington  College,  March  22. 

THE  PIFTH  SATELLITB  OF  SATUSN. 
[29788.J-OS  Friday  night,  the  24th  March,  : 
waa  rather  surprised  to  see  what  appeared  to  be  Ave 
Bilellitefl  of  Saturn,  as  per  diagram.  My  instru- 
ment is  a  reiflactor,  6in.  ap^uce;  power  atedon 
thisooGMian,  140, without  stop;  time,ll.CO.    The 


Utcs  m  onwr  of  bnghteess,  and  given  the  approxi- 
mate porition-angles,  and  shall  be  glad  to  hear  if  I 
have  seen  Enceladua,  about  which  there  have  been 
etatenunts  lately  as  to  its  non-Timbility  eieo  in  a 
larger  aperture  than  miue. 

No.  1  was  the  brighteat ;  No.  4  I  caught  steadily, 
but  oould  see  it  bc^  when  the  planet  waa  out  of 
the  field;  while  No.  6  was  rery  difficult,  but  I  am 
mra  I  saw  it  for  S  secoode  at  a  time ;  No.  2  wag 
ea^.  OpUucna. 

TA3UABIUTTOT  WHITE  XBOION  ON 
BATXnOPB  Koxa. 

[29769.1 — Sbteru.  good  obearratiani  bate  been 
secured  of  the  **whitfi  region"  on  Saturn's  ring, 
annouoced  by  Br.  Terby.  It  comes  out  almost 
conspiciiouily  in  the  lOin.  equatorial  at  timw. 

To  me  the  brilliancy  of  the  "while  region" 
sppean  variable.  Fluctuatioiu  of  the  light  at 
UTegular  intervals  of  a  few  minutes  have  been 
detailed  by  careful  scrutiny. 

William  S.  Brooks. 

Smith  ObnrratotT,  Geneva,  N.Y.,  U.S.A. 
March  19. 


[29790.]— In  letter  29782,  p.  M,  "Reflector" 
asks  how  the  eiie  of  celertial  objects,  as  shown  iu 
sketchee  in  the  ■'  E.  M.,"  is  arrivwl  at,  and  he  gives 
aa  an  instance  the  sketch  of  Saturn  on  p.  72.  I 
may  say,  in  reply,  that  the  ikotch  in  queetion  waa 
drawn  to  no  particuhu-  solIg.  I  mei^y  selected 
tht  size  Saturn  is  usually  represented  in  drawiugs 
as  being  the  most  oonyement  and  sufBdently  Urge 


to  allow  of  ths  various  details.  Of  course, 
to  oompare  the  siio  which  an  object  appears  in  the 
telescope  with  the  moon  oa  seen  wiOi  the  naked 
eye.    It  is  only  necessary  to  multiply  the  angular 

diameter  of  the  object  by  themagni^in 

is  naing,   and    then  compare  it  with   .  ._ 

angular  diameter.  Thus  with  a  power  of  330,  the 
diameter  of  Saturn's  globe  —  3'3,  and  ths  majo 
aiisotlhering-7-9,thomoonboingl.  "Reflector' 
may  perhaps  be  referred  to  p.  16  of  Webb' 
"  Celestial  Ob)ects." 

ObsOTving  ^tnm  hist  night  (30th  March),  I  aav 
vary  diatinctlf  what  I  have  suspected  on  several 
oceasiona  recently — a  bright  atrip  along  the  inner 
edge  of  the/,  ansa  of  lin^  A.  If  visible  at  al!  in  thi 
p.  ansa,  it  was  very  indistinct ;  but  Encke's  diviaioi 

Have  not  the  dark  belts  on  the  southern  hemi- 
mAera  becomamuch  fainter  recently?  On  Jan.  7th 
there  waa  quite  a  conspicuona  belt  about  half-way 


been  gradually  fading,  and 

and  diffuse  that  it  now  hardly  deaervea  the  name 
of  a  belt.    The  dark  equatorial  belt  itself  sesms 

I  may  observe,  by  the  way,  that  the  "  soft  dark 


Didsbory.  O«o.  P.  B.  HaUmros. 

AJBTKOHOinOAIi. 

[29791.]— Iwrepiyto  Mr.  Mee'a  letter  (29739),  I 
happened  to  be  observing  the  sun  on  the  tame 
aftranoon  aa  he  mentions.  Clouds  were  ooiistantly 
interfering.  I  waa,  nevertheless,  a  Uttio  more  for- 
tunate here,  for  I  saw  a  group  of  spots  with  great 
difficulty,  but  could  not  be  certain  of  detail. 

Now,  to  come  to  the  point :  1  would  state  that 
while  mjikiug  the  sketch  at  the  telescope  I  was  then 
ushig  a  2{  Tidlev.  I  witnessed  the  varv  pheno- 
menon Mr.  Mee  has  already  described,  andmustaay 
I  was  also  puzzled  by  it.  Being  only  an  amateur, 
it  was  new  to  me.  'Rie  apace  around  the  euu 
appeared  quite  blank  ;  but  acrosa  the  face  of  the 
sun  itself  innumerable  particles  were  moving  in  an 
upward  direction,  and  soon  obliterated  every  detail 
except  the  round  limb  and  disc. 

S<wn  afterwards  ths  true  explsjiation  came ;  for  a 
few  mowflakes  fell,  and  ultimately  I  waadriven  in- 
doors by  a  snowstonn. 

Hereford,  March  25.         G.  Parry  Janldoa. 

LOCKTBB'S   "ASTBOWOKT"   AND 
"  P.B.A,S." 

[29792.]— Your  learned  correspondent,  whose 
[entity  u  masked  by  the  pseudomyn  [•if]  of 
F.R.A.8.,"  has  evidently  no  love  for  Fiof.  Kor- 
lonLockyerln  his  heart,  for  if  there  be  the  ghost  of 
_  chance  of  bespattering  him  with  abuse  he  avails 
himself  of  it.     U  no  opportunity  occurs,  he  create 

Never  waa  this  spleen — for  it  can  be  nothing  else 
exhibited  in  a  more  despicably  unsdentiflc  manner 
than  iu  the  reply  to  "  Autolycus  "  as  to  the  deriva- 
'- —  -)t  the  frontispiece  in  Lockyer's  shilling  primer 
Afltronomy."  The  picture  is  a  good  copy  of 
Copernicus,  as  pven  by  Naamyth  and  Carpeuler  on 
p.96o(  "The  Moon.''  I  have  compared  the  two 
pictures,  and  certainly  with  no  detriment  to  the 

The    same    picture    is  givtm  in  Lockvor'a 

— mentarv  Leasona  in  Astronomy,"  now  [a  ita 
thirty -flfth  Uiousfuid,  audia  priuled  on  better  paper 
than  that  of  the  primer.  In  this  cose  almost  every 
detail  iu  the  crater  is  shown.  Altogether,  no  oiia 
could  say  that  the  plate  was  not  a  good  repreeenta- 
'^an    of  Nasmyth's,  and,  therefore,  of  t£e  crater 

I  received  my  flrst  astronomical  knowledge 
throDgh  these  two  of  Lockyer's  works,  and  I 
feel  inclined  to  suggest  to  "F.R.A.S.,"  when  he 
sarcaaticaHy  remarks  he  has  nevpc  seen  the  primer 

Iuestton,  that  he  is  only  blaring  forth  to  the 
d  hia  own  ignorance,  and  sneering  at  a  work  of 
which  he  knows  nothing. 


Again,  how  very  absurd  waa  the  statrancnt  Hat 
Prof.  Lockyer  vray  likely  did  not  know  hinnelt 
what  his  frontispiBCB  meant.  It  may  be  pomtfc. 
but  it  certainly  is  not  probable,  that  a  man  oiuU 
use  good  telescopes  for  al»ut  a  quarter  of  i  reutuiv 
and  then  not  know  the  elementary  part  ol  hii  tnl^ 

I  have  read  in  the  pogea  of  the  "  E.M."  man 

remarks  on  the  meleontjc  theory  as  broucht  tonirt 
by  Prof.  Lockyer,  but  I  have  failed  to  tai  <mt 
sdentiflc  argument  against  the  spectroscopic  nidran 
adduced.  1  am  an  ardent  student  of  (UtnmomT, 
and  a  lover  of  truth.  Aa  far  as  I  can  lee,  Pnil, 
Lockyer  has  mode  good  hia  case,  but  I  sm  open  lo 
convection.  The  ineteoritic  theory  at  leist  ii  u 
good  as  I^place^s  nebular  hypothesis,  and  Ilu  br 
more  evidence  to  support  it  obo.  I  believf  Prof, 
Lockyer  has  never  claimed  the  BUtbonhip  M  tts 
the  theory,  although  he  partially  propouoiioi  it  is 
1877.  What  he  has  done  has  been  to  miit  i 
spectrosropic  examination  of  the  heavenly  todiH, 


ultyofw 
n  old  dev 


I  the  desire  of  every  scientific  men.  IVkj, 
.  loea  not  "F.H.A.S.''  disprove  theeriiBim 
and  cut  down  the  theory  altogether  ?  He  bii  not 
as  yet  done  anything  of  the  kind,  and  I  no* 
challenge  him  Va  pomt  out  to  me  where  Pnl. 
Lockyer  has  gone  wrong;  be  would  then  earn  a 
reputation  for  himself ,  and  the  everlaating  rcspett 
of^  Richard  Aimao. 

116,  Hylaton-rood,  Fulham. 

KEFI^CTINO    TSI^BSOOPH. 

[29793.]— Tkb  arrangement  shown  in  Mr.  Dsrii'j 
diosram  would  not  be  practicable,  I  fear,  eicot 

-  ..—'king  the  prism;  but  it  reaundsTneof 
device  of  my  own,  which  my  partial  Ion  al 
sight  will  not  now  aUow  me  to  put  to  the  bst 
Ponibly  some  one  may  have  suffioent  curioal;  le 
make  the  experiment,  so  I  will  describe  it. 

Take  an  ordinary  refractor,  and  half-way  dun 
the  tube  insert  a  plane  mirmr  at  an  angle  □[  tj' 
with  the  axis  of  the  object-glass,  such  mirrQr  tieui|; 
slightly  larger  than  haEf  the  diameter  of  the  eg.  in 
its  shorter  axis.  Opposite  this  mirrot  an  Dpeningia 
made  in  the  side  of  the,  tube,  and  a  length  of  tnte 
attached  at  right  angles  to  the  main  tube,  Ttu 
lateral  tube  carries  the  usual  sze  eyepiece)  ud 
focussing  arrangement.  It  also  serves  aa  me 
trunnion  for  the  telescope,  and  rests  in  a  7  or 
other  support.  The  other  trunnion  is  amilar,  mi 
maj  be  either  solid  or  tubular,  and  of  say  am- 

ivident  that,  as  the  eyepiece  remaini  m  the 
same  place,  no  matter  what  angle  of  elctuionu 
'      "      body,  obeervationa  may  be  eomlort- 

il  I  thi 
I  spedal  nielliad 


Of  course,  it  prefetred, 
ited  for  the  mirror. 
Will  "  F.R.A.S.' 
and  if  he  considers 


might  be  sabiti- 

"  kindlir  soy  if  thisplaoisncw, 
it  practically  workable  ? 


[2B794.]— In  reply  to  "  Reflector  "  (letter  29:S-2), 
I  have  a  metal  Casse^rain  5  j  aperture,  of  mi  en 
mounting,  with  which  1  can  see  almost  juI  tli» 
detail  in  the  sketches  of  Saturn  which  hivs 
appeared  in  "Ours"  of  late,  and  can  aaurehim  uul 
his  friend  that  they  are  not  overdone  and  miilMding 
exoept  in.  the  fact  that  the  delicate  riudiogi  u* 
difficult  to  i^roduce.  Caaiiii'B  divioon  is  Tdl 
shown,  and  the  crape  ring  also,  tfaongh  not  s)  wril 

by  one  or  two  frienA  who  are  not  regular  ob- 

rs;  the  principal  belts  are  quite  plain,  inl 
three,  and  sometimee  foor,  of  his  satellite*  vinUf. 
The  markings  on  Mars  were  eometimee  very  Isii)]' 

during  the  last  opposition ;  also  the  dood  Wli 

Jupiter — not  faint,   but  very  plainly  seei.    1 

think ''R.'s"  6}  must  be  badly  mounted  or  hii  eje- 


„,ipeared  in  the  previous  number.     My  expeneu> 

is  Uut  a  reflector  6)in.   ought  to  do  more  th:ui  be 

it  does.    It  ought  at  all  events  to  show  tbt 

of  Jupiter  distinctly.     Still,  Mr.  Hallo  was  (.i»<. 

I  fear,  to  the  other  extremity'.    He  seems  te  me  u> 

'  -avi  too  much  oa  his  own  unagination.    This  Ui 

bad  effect,  aa  others  whopossces  even  good  in- 

..ruments  get  dissatisfied.     They  think  thalullisr 

telescope  will  not  do  what  another  says  hi*  does 

that  there  must  be  something  the  matter,  and  in  a 

disappointed,  and  throws  his  worli  soide,  noiicludiii; 
that  he  cannot,  after  exhausting  all  hit  P°'°'- 
produce  an  instrument  worth  having-  So»  ^■ 
HoUowea  can  sea  with  his  Siin.  anything  like  ths 
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dzawixi^,  I  cannot  conceive.  With  mj  12|in., 
which  18  a  veij  fair  one^  I  can  see  nothins  like  it. 
A  friend  of  mme.  who  hves  within  a  stone^s  throw 
of  me,  has  an  8|in.  With,  strongly  mounted.  Mr. 
With  pronounced  the  speculum  to  be  one  of  the 
finest  he  ever  made.  He  has  a  "perfect  flat**  by 
Browning,  and  a  large  battery  of  eyepieces  of  first- 
rate  quality.  I  had  a  look  at  Saturn  on  several 
occasions  lately  through  it,  but  neither  he  nor  I  can 
see  anything  what  Mr.  Hallowes  does.  Another 
friend  of  mine  has  an  18|ui.  by  Calver,  equatorially 
mounted,  with  all  accessories,  and  he  tells  me  he 
cannot  see  anything  like  the  drawing. 

Star  G-aser. 


KBWTON  AND  C0KETAB7  FLOODS. 

[29796.1— I  WISH  the  "F.BA.S."  wonld  quote, 
or  else  refer  us  to.  one  of  the  "  x  times*'  that  the 
«xplanation  of  tne  last  earth-catastrophe,  by  a 
comet,  has  been  '*  exploded,'*  according  to  him  on 
p.  70.  Of  course,  I  am  aware  of  his  own  amusing 
dread  thereof,  and  have  read  each  of  his  tirades 
about  **  crsxy  trash,  nonsense,**  and  so  forth,  for 
about  these  twenty  years.  In  fact,  thanks  to  the 
sensational  contents-bill  heading  every  column  of 
his,  I  can  pick  them  out,  and  they  are  the  only  bits 
of  his  writmg  that  I  do  read.  If  he  let  it  alone,  I 
should  comparatively  have  neglected  it;  but  I 
learn,  from  its  effect  on  him,  its  real  importance 
and  value.  I  am  like  the  Spanish  mataobr,  who 
learns  from  the  bulls  the  utQi^^  of  red  cloth.  Be- 
sides, I  begin  to  reason  that,  if  there  were  any  real 
flaw  in  this  theory,  this  "  F.R.A.S."  would  be  just 
the  petBon  to  have  detected  and  shown  it  long  ere 
this.  His  inability  to  get  beyond  **  crazv  traah  *' 
and  *'  oometiG  nonsense '*  (and  that  even  m  twenty 
j'ears)  is  a  fact  speaking  volumes,  and  to  which  I 
would  draw  special  attention. 

He  has  now  f oxmd  that  some  Scotchman  wrote  to 
Htr^ghenB  (p.  70)  that  Newton  had  been  inactive 
ana  supposed  "  insane  for  these  eighteen  months,** 
in  1694,  which  happens  to  be  the  first  of  the  thirty 
jears  durizig  which  the  other  great  philosopher  (not 


thia^ 

archives  ,  

the  unknown  Scotchman  oaUed  so)  dli  nol  hinder 
lixs  beoominff,  in  1696,  a  Warden  ox  the  Mint,  and, 
three  years  Uter,  Master  of  the  Mint,  for  twenty- 
sine  yeazB,  with  more  advantage  to  the  nation,  all 
have  admitted,  than  any  other  master  thereof. 
Moreover,  the  bulk  of  his  scientific  works  (even  if 
previously  written)  first  appeared  in  this  period 
—not  before  the  "insanify,**  but  after.  Well, 
in  1724,  the  extravagantly  ambitious  book  of 
Whiston,  *«New  Theory  of  the  Earth,**  having 
of  course  embodied  this  cometic  account  of  the 
Deluge  (as  anyone  up  to  the  discoveries  of  that  day 
must  have  seen  to  oe  necessary),  its  publication 
strove  Halley  to  bring  out  and  print  lus  paper  of 
1694,  merely  to  show  there  was  nothing  new  in 
Whiston's  rook  except  its  errors  (whidi  time  would 
safely  dispose  of),  for  this  obvious  connection  of  the 
Diluvial  catastrophe  with  a  comet  had  been  long 
broached  by  Halley  himself. 

I  wonder  what  scientist  of  to-day  would  keep 
one  of  hispapers  30  years,  and  then  find  nothing 
to  alter !  Halley  printed  exactly  what  he  had  given 
the  Society  30  years  before,  without  altering  a  word. 
He  had  spoken,  at  its  end,  of  the  theory  being 
^*  worthy  to  be  cultivated,**  and  it  has  been  a  puzzle 
to  me  why  nobody  else,  especially  why  Newton, 
seems  never,  in  tiiose  years  to  have  commented  on 
it.  Now,  our  "  FJB.A.S.**  has  just  supplied  the 
miwwn^  explanation.  The  reading  of  HaUey*s 
X>aper,  m  1694,  was  exactly  during  the  few  months 
of  Newton*s  absence.  He  missed  hearing  it,  and 
though  of  course  he  needed  no  Halley  to  bring  the 
subject  to  his  great  mind,  but  must  often  in  mose 
years  have  dwelt  upon  it  himself,  he  either  wrote 
nothing  on  it,  or  nothing  that  has  reached  us  (for 
we  must  not  foiget  there  are  4,000  sheets  of  his 
writings  still  kept  from  us  by  priestly  Mgotry^  ; 
l>ut  only,  when  80  years  old,  being  consulted  by 
Whiston  about  the  latter*s  forthcoming  work,  ap- 
proved of  the  cometic  notion  *'  in  general.** 
Whiston  is  too  honest  to  say  he  had  approved  of 
the  whole  book,  or  of  any  details. 

"F.R.A.S."  says  of  Newton  that  it  is  known 
**  what  crazy  nonsense  he  wrote  when  he  toudied 
theolo^.*'  Now,  I  challenge  him  to  produce  the 
single  une  that  he  calls  "  crazy  nonsense,**  either 
in  l^ewton  or  any  one  of  these  three  eminent 
scaentists — even  a  Ime  of  the  most  voluminous  and 
only  theological  one,  Whiston.  Hie  man  whom 
Newton,  with  aU  England  to  choose  from,  persuaded 
Cambridge  University  to  take  as  his  own  successor, 
I  persist  in  calling  (though  he  was  a  narson)  a 
scientist,  and  one  of  the  best  of  his  oav.  His 
details  about  the  causation  of  tiie  Flood  by  that 
particalar  comet,  of  the  615  year  period,  were,  of 
course,  rash  and  premature ;  but  that  is  aU — ^nowise 
**  crazy**  or  even  unscientific.  They  were  inoon- 
mstent  with  facts  now  known,  but  with  nothing 
iheoi  known.  Indeed,  it  was  not  his  science,  but 
his  theology,  that  was  here  at  fault.  In  oontra- 
di^tiofn  to  Scripture,  which  makes  the  "  end  of  all 
tfaincpi,*'  as  to  the  human  race,    always   equally 


imminent,  he,  by  making  such  end  depend  on  that 
particular  comet,  gave  us  674  years  of  safefy 
Detween  every  two  of  danger.  Newton  would  not 
have  done  that — ^having  far  more  reverence. 

The  only  pages  of  Newton's  I  iiave  seen  that 
really  toucn  uieology  are  the  two  or  three  splendid 
ones  in  the  introduction  to  his  "Optics,'*  on  tiie 
being  and  attributes  of  GK>d,  so  far  as,  he  said,  the 
discussion  thereof  "  does  certainly  belong  to  natural 
philosophy.** 

I  should  like  to  ksow  who  hms  ever  contro- 
verted t^ose,  or  what  church  father  has  ever  treated 
the  subject  better.  I  know  of  none  treating  it  so 
well.  It  is  not  unlikely  that  a  good  deal  of  the 
suppressed  4,000  sheets  of  his,  if  ever  seen,  may 
turn  out  to  be  theological,  and,  if  so,  I  venture  io 
predict,  he  will  some  day  be  quite  as  much  read  and 
valued  for  his  theology  as  lor.  his  mathematics ; 
but,  of  course,  this  is  counting  unhatched  chickens. 
Poor  Britain  will  have  to  see  the  last  lord  bishop, 
and  last  of  lords,  probably,  spiritual  or  temporal, 
before  knowing  much  more  of  what  her  greatest 
scientist  left  her.  We  know  that  in  ms  day 
"whenever  Newton  made  a  discovery,  somebody 
had  to  discover  that  he  had  made  it,**  and  so  it  must 
stni  be. 

Amou^  his  relics,  some  of  the  most  laboured,  and 
which  will  be  the  most  valuable,  are  of  a  kind  not 
strictly  theology,  but  bearixig  thereon;  as  the 
"Chronology  of  Ancient  Kingdoms,**  and  the 
posthumous  unfinished  "  Observations  on  Prophecies 
of  Holy  Writ.'*  The  research  in  them  is  immense, 
and  I  am  convinced  they  will  some  day  be  oi  more 
use  than  all  our  clergy  have  ever  written  since. 

E.  li.  G. 


THE    APTEB-GItOW  —  THE    ZODIAOAIi 
IiiaHT— VENTJS. 

[29797.]-'Ha8  anything  been  seen  recently  else* 
where  of  the  "after-glow'*  phenomena?  I  ask 
because  several  times  since  the  beginning  of  the 
present  year  I  have  witnessed  inaubitable  faint 
recurrences  of  the  phenomena  of  the  rose-pink 
sunset  glow.  They  have,  as  so  often  before, 
been  associated  with  colder  weather,  and  in 
more  than  one  instance  (especially  latterly)  followed 
at  a  greater  or  less  interval  by  the  same  xmd  of  Jirte 
rain  of  which  I  have  made  mention  in  previous 
communications  as  succeeding  this  phenomenon. 
One  marked  repetition  took  place  on  Jan.  26th,  and 
another  on  Tuesday,  Feb.  o^  and  there  have  been 
others  since.  On  all  occasLona  the  nhenomena 
themselves,  the  sequence  of  their  details,  and  the 
interval  separating  the  maximum  from  the  period 
of  actual  sunset,  agreed  with  previous  displays, 
BO  there  was  no  douli  about  the  matter.  As  to  the 
meteorological  phenomena,  I  may  note  that  in  the 
early  part  of  the  week  following  Jan.  26  there  was 
fine  rain.  The  weather  continued,  as  it  had  been, 
very  mild,  and  remained  so  until  the  Ist  Feb.,  when 
it  changed — and  changed  in  right  earnest.  On  later 
occasions  something  similar  was  noticed.  I  have  so 
frequentlyobservedassodation  between  the  "after- 
glow** phenomena  and  changes  in  meteorological 
conditions,  changes  similar  in  many  ways,  tiiat  I 
am  forced  to  conclude  that  the  meteorological 
theories  of  tiie  origin  of  these  phenomena  are 
nearer  the  truth  tnasx  the  purely  cosmic  ones. 
Spealdug  of  theories  upon  this  subject,  I  would  like 
to  get  some  information  as  to  that  one  which  con- 
nects the  red  glow  with  the  sunspots,  and  attributes 
them  apparently  to  a  reddening  in  the  sun*s  lipfht. 
This  theory  not  only  seems  in  itself  very  fanciful, 
but  also  to  be  entirely  inconsistent  with  the  charac- 
ter of  the  phenomena  themselves.  It  would  seem 
suffidentiy  odd  that  a  general  reddening  of  the  Bun*B 
light  idiould  onXj  become  evident  in  so  special  and 
peculiar  a  manner — and  not  in  any  general  and 
obvious  way.  The  long- continued  and  pendstontly- 
recurring  character  of  the  later  fainter  phenomena 
of  the  rose -pink  glows  seems  fatal  to  any  such 
hypothesis. 

In  a  recent  number  "  E.  E.  M.**  better  29o8o, 
p.  438)  a^ed  me  if  I  had  ever  seen  me  "  Qegen- 
schein**  and  "Zodiacal  Band.**  But,  like 
"E.  E.  M.,**  I  "have  never  been  able  to  cateh 
either  of  them** — although,  unluckily,  I  cannot 
quote  the  remainder  of  his  sentence  (about  "  excep- 
bonally  dear  skies'*).  It  is  only  occasionally  that 
tiie  Zodiacal  Light  can  be  seen  nere  with  any  dis- 
tinctness, and  I  have  never  been  able  to  detect  it 
in  the  autumn  before  sunrise.  Sometimes,  how- 
ever, it  is  very  plain  in  the  spring  evenings.  I  have 
had  several  gumpses  this  spring,  on  which  occasions 
it  has  presented  an  appearance  resembling  what  it 
had  wnen  I  saw  it  previously.  It  is  no  doubt  more 
frequently  to  be  seen  than  many  imagine ;  but  I 
think  one  main  reason  why  people  often  fail  to  see 
it  is  that  they  expect  to  see  something  quite  different 
from  what  it  really  is ;  and  another,  that  it  is  often 
mistaken  for  a  famt  twilight.  For  one  thing,  the 
conventionieLlly  hard  and  definite  pictures  which 
appear  in  some  books^  and  which  purport  to  repre- 
sent Uie  Zodiacal  Light,  are  more  calculated  to 
midead  than  anything  else* 

I  hope  the  recent  and  welcome  increase  in  the 
activity  of  "our**  astronomical  contributors  will 
be  productive  of  some  good  observations  of  Venus. 


now  so  glorious  an  object  in  the  evening  sky.  The 
only  fairly  good  view  I  have  had  (and  it  was  not« 
very  good  one)  was  on  the  16th  March.  The  mwM 
cusp  was  seen  to  project  a  little,  and  be  blunted  at  tip. 
Hie  phosphorescence  of  the  dark  side  was  v^ry  plain, 
and  seen  with  both  45  and  145  on  the  3|in.  llie  disc 
was  seen  complete,  the  drde  falling  aU^tly  within 
the  cusps.  I  nave  seen  thisphenomenon  barore,  but 
never  so  bright.  The  terminator  appeared  uneven ; 
but  tiie  air  was  too  poor  for  satisfactory  observation. 
I  saw  Venus  on  Monday  (Mardi  25oi),  bat  could 
not  make  mudi  out,  owing  to  poor  definition.  The 
phosphorescence  oould  be  detected,  but  was  faint.  I 
would  like  to  know  what  "  E.  E.  M.**  has  seen  of 
the  phosphorescence. 

8.  Haitlaiid  Baird  Oexnmlll. 
Glasgow,  Mardi  2d. 

FLATIKUM  FLATINa. 

[29798.]— In  answer  to  Mr.  A.  Treeby  Getter 
29/73),  I  cannot  quite  see  where  his  difficulty  lies. 
If  he  had  given  me  the  exact  proportions  he  lued  in 
Sprague*s  redpe,  I  might  have  been  able  to  see. 
Tbe  figures  that  I  possess  of  Spragoe^s  recipe  are, 
I  fancy,  incorrect.  At  the  temperature  he  adopts, 
A.  Treeby  oucht  to  have  been  able  to  have  attained 
a  better  result  than  that  he  states.  I  have  tried 
the  proportions  I  gave  in  my  letter,  I  might  state, 
hundreds  of  times,  and  have  always  found  that  tiiere 
was  no  need  f(yr  a  temperature  above  82^  F.  The 
wire  m^  will  be  a  Uttte  more  difficult  to  platinise 
than  the  ordinary  work,  and  the  copper  mesh,  as 
Mr.  Treeby  states,  it  is  almost  impoesiDle  to  obtain 
a  satisfactory  deposit  upon.  This  is  exactly  what  I 
have  found,  and  not  only  that,  but  I  have  also 
found  that  if  silver  is  alloyed  with  more  than  17 
per  cent,  of  oo]^per  it  is  very  difficult  to  obtain  a 

flatinum  deposit  upon.  I  know  this  for  a  fact,  for 
have  taken  pure  sHver  and  repurified  it  myself, 
and  then  alloyed  it  with  various  percentages  of 
copper,  and  have  obtained  the  following  results. 
AU  deposits  upon  the  alloys  were  at  the  tempera- 
ture of  79**  F. 

Silver  alloyed  with 

2  per  cent,  of  copper  . .  Fine,  bright,  and  regulifte 

deposit. 
5        „  }>        ••  ^^e,  bright,  but  not  so 

reguline  deposit. 
10       „  „        ..  Darker  and  not  reguline. 

12        „  ,,        ..  Black  and  not  re^^uline. 

17       „  >»        ••  Black,  not  reguhne,  and 

non-adherent. 

These  are  some  of  the  many  figures  I  have  attained 
in  my  experiments.  Another  curious  fact  is  that  I 
have  been  able  to  successfully  plate  with  that  rare 
metal,  palladium,  on  copper,  with  far  better  success 
than  platinum.  Also  I  see  tixat  Mr.  Treeby  uses  the 
oxalic  add :  he  does  not  state  whether  this  is  the 
commercial  or  the  pure  kind.  It  is  a '  strange  but 
true  and  practical  fact  that  these  two  kinds  yrill 
make  a  marked  difference  in  the  solution.  This  is 
not  mere  fiction,  but  reality,  which  I  have  found  to 
my  cost  in  the  manipulation  of  the  solutions  of  the 
rarer  metals  which  contained  it.  Has  Mr.  Treeby 
polished  his  platinum  deposit  when  he  has  attained 
it  ?  Sometimes  I  have  had  to  do  this  to  get  a  bright 
reguline  deposit.  For  this  1  always  use  a  piece  of 
wash-leather  stuffed  wifli  cotton  wool,  mounted  on 
a  stick.  Sometimes  I  hive  had  to  take  the  work 
out  of  the  bath,  and  polish  two  or  three  times 
before  I  oould  get  a  bright  and  reguline  deposit ; 
but  this  jMlishing  must  be  carefully  done,  or  else 
the  platinum  deposit  will  peel  off.  After  I  have 
polished  my  <rork,  I  swill  it  in  distilled  water 
addified  with  acetic  add,  and  then  return  to  bath 
again,  and  it  is  by  this  method  that  I  have  been 
able  to  get  bright  deposits.  But  Mr.  Treeby  must 
not  thii&  that  I  have  always  to  polish  my  work, 
because  it  is  not  so.  I  have  had  work  taken  out  of 
my  bath  bright  and  reguline  as  possible ;  but  there 
is  one  thing  which  must  be  strictly  adhered  to  in 
platinum  plating,  and  that  is  cleanliness.  I  have 
never  come  across  cases  where  this  is  demanded  so 
much  as  in  the  manipulation  of  these  rare  metal 
solutions. 

Begarding  Mr.  Treeby*s  battery,  which  he  asks 
me  to  criticise :  first  of  all,  then,  I  fhiak  his  gas 
battery  will  be  a  success  if  ho  only  will  carry 
his  experiments  on  a  little  further.  Of  course, 
I  know  what  it  is  to  carry  out  an  idea,  spending  a 
good  deal  of  time  and  money  on  it,  and  then  reach- 
mg  a  certain  point,  and  then  not  being  able  to  reach 
further.  I  know  this  because  I  have  been  in  such 
circumstances  myself  in  various  experiments  which 
I  have  had  to  deal  with.  But,  to  return ;  why  does 
not  Mr.  Treeby  use  some  other  frame  for  his  plates 
instead  of  ebonite,  which  he  states  warps  at  the 
temperature  he  names  ?  and,  also,  why  could  not 
Mr.  Treeby  use  palladium  on  his  +  and  —  plates 
instead  of  platinum  ?  I  fancy  myself  that  he  would 
obtain  a  better  result  than  with  platinum.  If  Mr. 
Treeby  would  like  to  know  the  process  for  this,  I 
shall  be  very  pleased  to  give  it ;  out,  nevertiielees, 
platinum  putting  can  be  done,  I  think,  with  very 
Kttle  trouble  by  my  process  |  personally,  I  am  in 
favour  of  pallaoium,  but  its  high  cost  debars  the  use 
of  it.    I  have  myself  just  completed  a  gas  battery 
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Bad  of  plBiiimm,  bnt  bsTi  not 

£t ;  in  fact,  reallj  and  tnith- 
_  Ltfiry  iM  but  an  experimeut 

„^_.  __B  fffvn  I  have  expeiimetited  with  are 
(Uoiine  and  hydrOKen,  and  I  can  honestly  infoim 
Mr.  Tr«^  I  have  hiid  enough  chlorine  to  rait  me  for 

U  ciparimsDt.  I  am  no«-  on  oxygen  and  hydrogen, 
wiOi  wUab  1  hare  obtained,  I  might  state,  gimilar 
nsdlta  to  Mr.  Treeby '(.  I  also  think  that  a  forced 
drao^t  would  be  laqnired  tor  the  rea*oni  you  name. 
I  am  itut  going  to  itait  oo  asother  experiment. 
wMdi  lias  JDit  oome  into  my  bead  through  reading 
aboDt  yooT  lilveT  and  ooiwr  mMh.  I  am  going  to 
itait  with  lead  foil  piareed  and  then  platiniaed,  and 
tlwD  I  am  goiiig  to  try  it  witli  palladiiun,  and  not 
only  with  tha^  but  wiUi  the  atOl  rarer  metals, 
iliodiinn,  and,  if  poniUy  human  aid  can  do  it,  to 
tiy  with  rabidinm, lithium.  I  expect  that  palladium 
win  be  the  moat  preteraUe  of  all-in  fact,  the  high 
coit  of  the  other  rarer  metals  will  debar  tiieir  use  ; 
hut  I  am  going  to  by  and  eee  what  reatilta  I  can 
attain.  Ctf  what  atrength  ia  the  dilate  H^O,  you 
are  gaiDK  to  nae  ?  I  have  tried  with  10  percent. 
acid,udCBn^t  aay  1  am  porticalarly  in  favoor  of 
it.  I  am  afnid  I  moat  not  take  ap  any  more  apace 
now,  bat  wait  foi  a  little  longer :  but  it  I  am  be  of 

Tcapondent  or  reader  of  this  paper  in  reroect  to  the 
depoi^tion  ot  these  lare  metals,  and  likewise  gas 
h^teries,  I  shall  be  very  pleased  to  give  any  adnce 

F.  W.  KsaoD,  Consulting  Electzicdan. 

HOW  TO  ICAEB  A  LATHB. 

[29799.]— It  is  generally  undetstood  that  an 
cfiideDt  lathe  cannot  be  made  without  being  able 
to  cast  the  requisite  parts.  ThiA  is  not  the  cose,  fOr 
I  have  constructed  a  latheof  which  nearly  the  whole 
is  wood,  and  bong  satisfied  with  its  efBcien 
•    ■  •   '  to  smd  a  descriplJou  of  it  to  the  Es< 


Tou  will  n 


^'S-f 


a  ABCD.  of 


which  EFi 


twelve  pieces,  of  the 


GH   I 


1  sketch  put 


, —  — tist  be  Gin.  long,  aitd  the  angle 

EO  H  is  an  an^e  of  Ti" ;  twelve  such  piecea.  cut  to 
■ach  aa  angle  will,  K^hen  put  together,  fonn  a 
dide,  as  in  the  Fig.,  of  which  ABCD  is  a  part. 

The  wood  can  be  ecotjinnicaUy  cut,  as  in  Fig.  2, 
and  it  will  be  found  c^L-ii'.j'  lo  cut  a  piece  of  jui[*r 
having  an  angle  cqu:i!  lo  the  rjigle  C  A  B  in  Fig.  1 , 
and  then,  "**''^"g  ofT  Ihe  wood  as  in  Fig.  -2,  saw  it 
aoooidii^g  to  the  bnis. 

The  pieces  haviu;;  In'en  put  to  form  a  circle,  are 
nailed  together  by  uicoiis  of  two  pieces  of  wood  liu. 
thick,  as  m  Fig.  3.  The  wheel  is  then  turned  over. 
and  two  pieces  are  \i.i!  on  the  other  aide,  but  the 
grvin  Tunning  at  ri;jht  angles  to  the  fonner- 

The  nail*  must  In'  [itit  in  as  near  the  inside  of  Ihe 
blocks  aa  posBble.  as  thtT-  will  otherwise  be  in  the 
way  for  sawing,  as  will  soon  be  seen.  Both  ni.Jei 
beiiig  pot  on,  from  the  centre  E  {Fig.  3).  describe 
the  citde  A  B  C  D.  put  the  whole  in  the  vice,  au^l 
cat  out  the  circle  accrirdinjt  to  the  line  drawn. 

When  this  is  done  a  hole  is  made  round  tlie 
centre  E,  the  size  of  which  is  j;n.  by  1![u..as-^lioivii 
in  Fig.  3.  This  hole  must  be  cut  exactly  the  same 
on  the  other  side  of  the  the  wheel. 

Now,  to  make  the  crank  you  will  require  3ft.  of 
wood,  2in.  by  I  tin. ;  this  miu<t  be  cut  up  into  three 
pieces,  two  of  which  ore  llin.  long,  and  the  remain - 
one  is  llin.  long. 


The  middle  of  the  one  which  is  Hin.  long  should 
be  made  roond    as   at   A  in  Fig.   i.     Tb<      * 
shoold  be  put  on  top  ot  each  other. 


^tly  as  poaaiUe ;  all  ia  now  ^ued  together,  and 


/     \     /   T 


n^.. 


with  glue,  diould  be 
en  uiis  is  dry,  one 
throdgh  the  hole  in  the  fly-whed,  and 


thepe^  ptevioualf 

andisplaorf  tl  -^-^ -^- •^-'-'^- " 
about  half  the 

The  next  thing  to  make  is  the  itand.  The  3in. 
by  Sin.  wood  is  cut  ap  into  four  piece*  2ft.  long  and 
four  piecsB  3ft.  Gin.  long ;  these  when  put  together 


make  two  tramee ;  they  must  be  nailed  and^ned 

Tie  framee  are  put  together  as  in  Fig.  6,  bcuig 
beat  held  together  with  pieces  of  oak,  which  are 

Slued  and  nailed  to  Ihe  frames,  as  seen  in  the 
gure.  These  pieces  which  hold  the  fnuaea  together 
should  be  of  ^m.  wood,  and  1ft.  Sin.  long.  Throng 
the  lower  outside  pieces,  holes  of  |  diameter  are 


bored  for  insertion  of  a  screw-driver,  as  will  be 
seen.    In  the  inner  piece*  o" 
only  Jin.  diameter;  thnnigh 

and  screwed  into  "  "        '      ' 
the  smooth  part 


In  the  inner  piece*  of  wood  the  holes  are 
only  Jin.  diameter ;  thnnigh  these  screws  aie  pnt, 
and  screwed  into  the  ends  ot  the  axle  of  the  wheel. 


„  a  beantifui 
little  friction. 
Kelt  cut  off  two  pieces  of  3iD.  by  3in.  of  wood, 


each  fim.  long,  also  cut  one  piece  of  oak  lin.  by  Sin. 
bv  1ft.  3in.,BDd  onepii^ceof  lin.  bv  3in.by  lft.-3in. 
These  murt  be  fittc<l  ti^elher  as"  in  Fig.  6 ;  but 
before  fitting  topellier  a  gun-metal  tasting  must  be 
h lied  info  a  hole  .5in.  from  the  nearest  end  of  the 
piece  lin.  thick.  The  shape  of  this  casting  can  be 
seen  fn>m  Fig.  7,  and  will  cost  about  a  shilUng  to 


be  cast  at  a  founder's.  Also,  you  mcst  cIdieI  git  i 
round  cvlinder  .Sin.  long  and  ^lin.  diimeltt,  ^i 
having  flanges  at  each  end  as  in  Fig,  8,  Into  tlui 
exactly  in  the  centre,  is  fitted  a  piece  of  inn  loj 
tin.  mameter,   beateii  out  flat  at  one  end  (&  b 


%^. 


teeth  a 


made  afterwards  W  Sling,  bic% 

piece  with  a  cold-chisel  w 

To  prevent  iha  iron  from  mm 
cylinder,  a  hole  Jiin.  diameter  is 


middle  of  the  ir 


»of  « 


s,BB,tliui 


wire,flB,tlio 

J. — ,__ j^  —  wood,  throng  the  Wile  to  tk 

iron,  and  throng  the  wood  a^in ;  the  two  oidl  of 
the  wire  an  thru  tightly  twisted  together. 

Fi^.  6  can  now  be  fitted  together,  but  the  iKn 
rod  m  Fig.  8  must  be  slipped  through  the  bearisf 
before  it  is  secured  inside  the  cylinder. 

The  whole  ia  now  nailed  on  to  the  ataad  aa  tk 
right-hand  side,  so  that  the  middle  of  theniQ«i< 
straight  above  Uie  flywheel. 

Kow  take  another  piece  ot  iron  of  lin.  diunetcr, 
and  Sin.  or  4in.  long  ;  one  end  must  be  £led  off  to 
a  blunt  point,  the  other  end  muit  be  beatai  ill, 
and  fitted  into  a  cube,  Sin.  side,  as  in  Fig.  9,  Bu 
cube  must  be  nailed  as  to  a  piece  of  wood  Im. 


thick,  Sin.  wide,  and  Ift.  Sin.  long.  The  ale 
should  not  be  put  on  in  the  centre,  but  to  Doe  sde, 
and  exactly  facing  opposite  A  in  Fig.  8.  AnoUio 
piece  Ol  wood,  tin.  by  Sin.  by  Itl.  Sin.,  is  cut,  ud 
if  Fig.  9  be  now  phiced  on  top  of  the  stand  it  cu 
be  held  in  place  bj  clamping  it  to  the  piew  jut 
made,  which  is  phiced  nndeniesth  the  lop  beams  ol 
the  aland. 

A  piece  of  Ko.  G  gauge  iron  wire  is  twisted  icnpi] 
A  in  Fig.  4,  and  connected  to  a  piece  of  wood  '^r 
by  Itin.,  andlft,  long,  in  the  following  var -In 
this  piece  ot  wood,  near  one  end,  lure  a  hole  jin,  ia 
diameter,  make  a  loop  at  the  free  end  of  the  win. 
and  this  is  secured  m  the  hole  made  in  the  wroi. 
by  driving  a  nail  cmswise  throogh  the  bole  uhI 
loop  in  the  iron  wire :  thia  makes  the  treadle. 

Too  must  now  get  someone  to  turn  rouid  tte 


wheel  by  workuig  the  treadle,  while  you,  widi ' 
gauge,  make  a  furrow  in  the  wheel  as  it  P" 
round,  for  this  purpose  vou  will  reijuire  a  very  pna 

Having  made  a  good  deep  groove,  you  will  sad 
1  rard  of  Jin.  rouud  elastic  to  connect  the  flvulM' 
to'  the  roller  (Fig.  »).  the  two  ends  beinjt  W 
together  by  sLp-loiols  made  with  good  thick  Sat- 

All  ia  now  finished  except  the  rest,  on  whic^  lo 
rest  the  tools  while  turning.  This  consists  flf  s  pKe 
of  wood  Su.  bv  1  !in..  and  IRie.  lonu,  hoUowlJ  Ml 
underneath  to  the'  depth  of  liin.,  to  allow  for  D» 
iliding  backwards  or  forwards  of  Fig.  9:  tlf  twu 
jnds  are  then  nailed  on  to  the  stand.  A  [»««  "' 
wood  that  is  required  to  be  tamed  is  imuidM  «> 
somewhat  first,  with  a  chisel,  thai  a  abit  is  made  3l 


Afbil  5^  1889. 
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one  end,  into  which  A  (Fig.  8)  fits.  The  other  end 
presses  against  the  blunt  point  of  the  iron  in  Fig.  9. 
A  chisel  or  gouge,  held  on  the  rest,  cuts  the  wood 
as  it  reYoWes  to  the  desired  shape  ;  it  is  afterwards 
aand-papered  and,  if  required,  polished,  which  axe 
best  done  while  stul  on  the  lathe. 

O.  Bolton. 


r29800.J — ^I  BBND  a  sketch  of  another  primitive 
lattie,  which  may  interest  your  readers.  It  will  be 
noticed  that  it  haa  a  rotary  motion  in  one  direction 


(slightly  intermittent)  without  any  fly-wheel.  When 
one  treadle  is  depressed  the  work  is  rotated,  the 
cord  attadied  to  the  other  treadle  sliding  over  the 
work,  without  producing  any  effect.  This  action  is 
reTBTsed  when  we  press  down  the  second  one,  it 
being  then  the  driver,  and  the  other  the  follower,  so 
to  speak. 

Hefening  to  Mr.  Mayoock's  letter,  No.  29760, 
should  not  C^  be  2ft.  high  to  compare  with  C  ? 

Lux. 


[29801.]— Beadebs  of  the  <*  E.M."  must  be  almost 
equally  amused  and  annoyed  to  see  a  writer,  with 
only  a  few  hours*  practice,  condemn  a  tool  which 
has  stood  the  test  of  jrears. 

Whether  "  F.  C."  is  any  authority  on  mechanical 
matters  I  very  much  question ;  but  he  has  been  for 
years  a  most  objectionable  correspondent,  and  the 
manner  in  which  he  attacks  those  who  do  know  is 
amply  disgusting,  and  deters  many  from  giving 
their  opinions. 

I  have  never  heard  but  one  opinion  of  the  Harden 
bar.  It  is  a  first-class  tool  for  light  cuts,  ana  has 
so  many  advantages  over  solid  tools,  which  every- 
one, except " F.  C.,"  knows.  Keohanio. 

▲    SnCPIiB     AUTOMATIC     ABO-LAKF. 

[29802.]— Hateno  recently  had  occasion  to  show 
the  electnc  arc-light,  and  not  having  a  regular  lunp 
at  hand,  I  ri^ed  up  the  arrangement  shown  in  the 
accompanying  sketch,  which  is  half -size,  and  as  it 
served  my  purpose  so  well,  I  thought  it  might  be  of 
service  to  readers  of  ''£.M."  It  is  constructed 
thus.  Two  pieces  of  sheet  brass  -^in.  or  so  thick, 
and  |in.  wide,  and  about  S^in.  long  are  taken  and 
bent  mto  a  right  angle,  one  side  bong  lin.  and  the 
other  2iin.  long.  Tiie  short  sides  are  each  to  have 
two  holes  bored  through  them  to  pass  two  screws  to 
fix  these  cock-pieces  against  a  piece  of  board,  as 
shown.  Through  the  long  arms  projecting  from 
the  board  are  passed  two  short  pieces  of  brass  tube, 
one  (the  lower)  just  lazge  enough  to  allow  a  4mm. 
carbon  to  i»ss  easily  through  it,  and  about  lin. 
long.  This  is  to  be  soldered  to  the  code-piece,  and 
is  to  be  fitted  with  a  damp-screw  at  top  to  fix 
carbon.  The  upper  of  these  two  tubes  is  to  be 
rather  larger,  and  is  to  take  a  piece  of  tube  (the 
same  size  as  bottom  one)  sliding  easily  through 
it,  and  is  to  be  2in.  long  about,  ana  soldered 
to  cock-piece,  same  as  at  bottom,  so  that  the 
centre  ia  about  2in.  from  face  of  board.  The  sliding 
tube  is  about  5in.  or  so  lonff,  and  has  a  damp-screw 
as  at  bottom.  It  must  slide  perfectly  freely  in  any 
position,  but  not  so  as  to  shake.  A  stop  should  be 
put  in  this  tube  about  lin.  from  lower  end,  and 
made  water-tight.  A  small  piston,  consisting  of  a 
short  piece  of  brass  wire,  should  slide  easily  up  and 
down  the  tube  above  the  stop,  and  be  secured  to  a 
imall  piston-rod  made  from  a  fine  knitting-needle 
or  steel  wire  perfectly  straight,  which  should  pass 
through  a  hole  in  a  cork  or  a  piece  of  wood  in  top 
end,  and  the  tube  should  then  be  filled  with  gly- 
cerine, thus  forming  a  dash-pot,  and  checking 
sudden  feeds  of  the  carbons.  The  spiral  connect- 
ing this  -^  carbon  holder  with  +  torminal  is  made 
of  about  a  dozen  or  so  strands  of  No.  36  wire.  It 
should  be  soldered  to  the  terminal,  and  also  to  the 
carbon  rod  (higher  ud  than  shown  in  sketch).  A 
piece  of  strong  threaa  is  attached  to  the  lower  end 
of  the  rod,  and  passing  over  a  fair-lead  pulley,  is 
attached  to  a  soft  iron  core  about  if^in.  diameter 
and  2in.  long,  which  works  loosely  in  the  solenoid 
shown  at  boUom. 


The  bobbin  for  the  solenoid  is  of  brass,  and  is 
made  of  a  piece  of  brass  tube  fin.  bore  for  the  core 
and  about  2Ain.  long,  fitted  with  end  cheeks 
of  ^in.  Inass,  2in.  diameter,  and  the  total  length 
about  2in.  between  end  cheeks ;  it  is  secured  to  me 
board  so  that  centre  is  2in.  from  face  of  board. 
This  will  hold  ilb.  Ne.  16  c.o.  wire,  but  6qk.  is 
ample  =  nine  yards  about ;  but  before  winding  on, 
bore  a  hole  in  top  cheek  to  pan  the  wire  through, 
and  insulate  with  rubber  tube.  Also  wind  over  the 
core-tube  wi^  two  layers  of  thin  insulating  tope, 
and  fit  Ihick  paper  on  the  inside  of  cheeks  to  avoid 
a  possible  shon  circuit.  The  leng^  of  the  cord 
diould  be  sudi  that  when  the  carbons  are  in  contact 
the  core  protrudes  about  Jin.  from  top  of  coil,  but 
as  the  carboxis  bum  away  the  core  will  move  further 
and  further  out.  and  the  lamp  will  be  out  of  adjust- 
ment owing  to  the  pull  on  the  core  being  less  for  an 
eaual  current ;  therofore  a  small  pim  is  fitted  to  top 
of  slidiDg  tube  in  which  to  put  weighto  for  adjust- 
ments and  to  catch  any  liquid  that  may  ooze  out 
from  the  dash-pot  stuffins-box.  With  about  6 
amperes  in  circuit  and  40  volts,  this  lamp  will  eive 
a  light  of  about  400c.p.  actual.  As  the  carbons 
bum  away,  the  bottom  carbon  must  be  pushed  up 
to  keep  the  core  approximatdy  in  the  same  position. 
This  must  be  done  evexy  ten  minutes  or  so.  The 
lamp  fuUUs,  forjparallel  working,  the  condition  laid 
down  by  Prof,  'niompeon  as  necessary  in  a  good  arc 
lamp — ^riz..  that  it  must  keep  the  watts  constant 
(though  I  lor  one  don't  believe  in  the  **  necessity  ") 
— i.e.y  that  their  currents  must  be  kept  constant. 

Gtovan.  Engineer. 


MANX77ACTXTBE   OF 
OAITBRAS. 

[29803.1— The  dark  slide  will  require  the  greatest 
care,  as  if  not  well  made  it  will  admit  light,  which. 


/"/y.  a 


1 

"LTLl 


of  course,  is  fatal.  Take  the  pieces  M  and  saw  them 
in  two,  lenffthways.    This  will  give  four  pieces  31in. 

S'  lin.  by  7in.,  plane  them  and  make  them  exactly 
e  same  thickness.    Then  groove  them  as  shown 
in  sec^on  in  Fig.  12.    This  is  best  done  with  a 

F/G.  fS. 


circular  saw,  or  with  a  grooving  plane ;  but  it  may 
be  done  with  a  piece  of  saw-blade  screwed  on  a 
piece  of  wood,  if  nothing  better  is  at  hand,  or  the 
moulding  can  be  bought  ready  cut  at  4d.  perfect. 


With  these  mouldings  make  two  frames  measur- 
ing 14}  by  1 1 }  inside.  This  allows  Jin  all  round  for 
the  plate  to  rest  on.  Glue  on  one  end  a  piece  of 
wood  same  thickness  as  moulding,  and  broad  enough 
to  make  the  outside  of  that  end  of  the  slide  flush 
with  the  outside  of  the  camera  when  it  is  in  place. 
The  place  where  the  shutter  goes  in  must^ow  be 
cut  out.  Mark  with  a  gauge  at  the  top  end  ^in. 
deeper  than  the  shutter  groove,  andjcut  down  to 
the  mark  (Fig.  13^. 

The  shutters  will  now  require  to  b^made.  Take 
the  pieces  S  and  place  them  on  one  eoge.  Drees  8  3 
to  13  by  9  },  and  join  SI  and  8  3  as  inFig.  14.  The 


r  /y.  /^. 


grain  of  S 1  must  beat  right  angles  to  that  of  83. 
Cut  a  strip  off  S2  13in.  by  lin.  Now  cut  out  a 
recess  -^in.  deep  in  the  piece  made  of  S 1,  S  3,  anda 
similar  recess  m  the  piece  that  is  left  over  of  8  2, 
and  thin  down  the  whole  of  the  strip  13in.  by  lin. 
to  the  same  t^nVimpM  as  the  recessed  parts  (Fig.  15). 
Oamp  them  all  firmly  together  and  glue  down  a 


^r 


]Cf 


/ 


y 


F  t^  /S 


\ 


piece  of  stout  linen  tiddnff  to  fill  the  recess.  Thia 
makes  the  double  joint.  TtoE  best  wav  to  glue  them 
is  to  cramp  them  together  as  above^  brusn  the  glme 
over  and  let  it  set,  tiien  lay  the  linen — cut  to  the 
exact  size— on  it,  and  rub  well  down  with  a  piece*o£ 


I* 

5 


hot  wood.  This  wfll  require  at  least  a  day  to  dry. 
Plane  the  underside  perfectly  fiat.  Now  measure 
the  middle  of  tibe  dark  sUde  to  the  bottom  of  the 


0  * 
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far  ^ut 


0!/j^  »,p^  frjta  fpfZm^r  «wl(«r  *j^,  «t;  vtr>«r  ^ur*.  .^ 


jaui  *Arffe  v>rrf^. '.r.rjt  •^ry.^v  »:i-'ii  la*  *:imr»x  *;,p»» 
*/»  fl«t  tlu^  *iirr 


A2  ^ke  itep  erf  Ae  Tknd  OrgMi  (Xoi.  !2.»)  ire 
Vr  m  «ai<B&r-flMed  UttMed  enroBonlefer. 


*■•     «— 


CCC-F-aOnottt. 


ta^  ACKve  Mm  sn*!r.f;^.T 

.        __  A r_   *     ^       ^^ 


»3.  » 

4-i-      -1 


v:. 


Uf 


jmdnd),  wood,  8ft ,  12  ptpa. 
»rf.Uft.  tone,  30  pipes. 

[dalcMiS^rnietal,  16ft. 


pRDoqMl],  BKtel, 


[ 


> 


mt^i^uikM  V^>^  *^  ^  i»«eur,    r%t  r^a  t«^i 

ImMwvI  dto  A'rtter  V/  ftt  inrU^  tk«a»,    in»i  »  to 
W«  h^wtf  W0m  two  UUf'Mir^gt  «mJftr  to  «v«f7 

MM  *  OHft  «t»^  4<   W/^  WMt  iW;  f^^^A  flxtfr  tisi« 

CPWV'*  W  <«w  '><  tiM  hftlr«i  •>  «•  V/  prr#i«ei  Iw 
Tl!fM  in*»yvA¥fU  wiU  IK  i»U/  ttte  yji  UftfUJiiifa 
^a^rttt  fttt  Hmt  cAkir  Inll.  «ik4  Ir/nn  an  tMttibjM 
fmnUm  U$  Hit  cnf  nuDi/»  /^f  U«fM.  CLmp  tW  two 
fcftjTM  ^  <Im»  iIWi*  flnaly  i/9||fctJMr«  mbdynt  <mb  tfa« 
b<iiM(M>'  TTtti  KTf^ff^  tfa«  «ui!9«  to  m  into  the 
ftfVtfniMM  \m/ii^  Cut  ftWfty  lliri,  fA  the  leather 
ftV/fii  lift,  f/om  the  top  eiuL  TfaM  wiD  ftOoir  the 
flIi/Se  t^  }m  fmt  mt//  iMtion  in  the  ferenu^  bidi^ 
irith  only  ftbr/tit  lto«  v^n^mmA.  The  psft  cot 
•wfty  *!0mtmt/iA^  i/t  th«  vrr,^«^iing  pft«t  ia  ^.  3« 
Voir  lis  on  the  cKfoi  irht/:ii  keep  the  uli^  diiit«  the 
h'x^  U/  keep  the  fatten  from  tdipMnf^  out.  the 
toTO'lMfttofMi  tr/  keep  the  frffttee  in  plftce,  and  the 
muaW  pkiee,  and  the  *lide  is  gmiihed. 

Forthe  fcieiiMinK  ncreen  »  frnae  if  made  amSar 
to  ooe'half  of  the  ulide,  only  the  moolding  has  do 
AtitUr  groove.  The  glaai  ia  fixed  in,  and  it 
k  altac^ied  to  the  rerening  hack  bj  the  doohle' 
jointed  hingea.  The  letUber  ii  cut  off  the  frame  at 
the  iide  where  the  biiif(«ii  are,  to  aUow  it  to  awing 
oot  when  the  dark  »lvle  k  to_  he  i^aoed  in  the 
cnmera*  J\ 


tftkes.   '.^  aft  Tz 
'/^  Mr,  Ii^>'>.x3r>b.  I  e«^ 
the  fr.^/^e»st  />f  toae-^r^: 

ft  ^ptst  den:  of  dimte  ftt» 


SEifei  V^  aw  &(  n^^«e£  ^  tibe 


J. 


hD«,   :f    pfoperij 
materfftk.    wna  nrx 
ipcaefftHT. 

After  Mr.  Attkley'i 
time  to  time  on  the 
mt  to  work  to 
tended  tr>  he  ft 
nble  on  hia  linm.  hot 
ftndl  wani  people  to 


41. 

4i. 


Ik^cilfe 


qnint], 

Cfree  reed),  metal.  8ft,  12  pipes. 


1(^,  0  pipo. 
(fne  ned).  nuital,  IGft., 


-  »*•»«»  •*—»/»  "■*'■■?  "*»-f  **  jwi* 

bam  Tiol,  metal,  IGft.,  30pip«. 
lio,  metal,  8ft.,  12  pnies. 
IGfL,  SOp^ea. 
SfL,  12  pipes. 

Xoiw3t-9(arenmnc]oaed;  Noa.  35*39  are  indosed 
Eft  Xc.  1  5w«n  chamber. 
X^ft.  4>'-43  are  inrlnawt  in  No.  3  swell  duunber. 
Xoa.  3:  ->39  are  on  a  W J*,  of  2}in. ;  5ob.  4043oa 


I  thonMigiilr  agree  with  Mr. 

ilmetizre,  and  hi^,  hot  nol 
dfttore. 

I  will  pKTjpeeed,  then,  to  gire  n  Aeieh  of 
I  achenwH.  aad  aahaait  to  the 
faothpartimL    TkeanedficntkmiiaafDUowa: — 


lereraof  fint  and  teoond  OTgao 
rj  OB  tiae  pedal  akopa. 

28  pipea.    The  CCC  and  DDD 

_  ralres  at  the  top,  are  mads 

lor  ^  COC  diaip  and  DDB  ahazpp^es 

^l,  U,  95,  39,  41,  and  43,  haye  onlvtwelTe 
being  borrowed  from  Nos.  31, 
3:i:  ^5.  38, 40,  and  43  leqwctrrdy.  No.  37  has  no 
pcpea  of  ita  own,  being  bonowed  from  Kos.  3>3  and 
36.    All  bocTowed  slope  act  independently. 


[Ovmi 
WJ>.  2|in. 


Ffnt  [Grant]  Oi^u.    Rnl 
CC— <!«  =  61 


1.  0)  l*iimipal  Kb.  1  [open  ^^naon]. 


*     61 


811., 


2.  (2^^Pint  finte  [doppd  flote],  wood,  8fL 
6Ipipea. 

3.  (3)  Seomd  Hole  [rtarahrfUi]  (open  from 
wood,  8ft.,  61  pipes 


44. 
43. 
46. 
4* 

48. 
49. 
.50. 
■51. 
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C. 


JWH.I—Ix  answer  to  G.  B.  LOckhoTs  letter 
<2lf7^1),  I  tm  Sony  to  state  thnt  be  has  mianter-  ' 
preted  ay  meaf  ung.     Br  his  letter  he  means  to  ' 
my  (hftt  I  am  tiyifig  to  place  my  tumbler  Leyden  , 
Jar  on  a  lerel  with  the  Leyden  jar  of  the  present 
dvy.     I  beff  to   state  thnt  that  is  far  fiom  my ' 
iiiteution,    r  simply  used  my  tumblera  to  illustrate 
tliat  one  of  the  leading  features  in  the  goodnew  of  a  ' 
Leyden  far  lies  in  ita  sfieciflc  inducttre  capacity,  and 
this  in  its  turn  lies  in  some  sense  upon  the  tliickness 
ot  tlie  glass.    If  G.  B.  Ltickhoff  will  turn  to  Miller, 
IstVoL,  **Physios»»p.483and484,hewillaeewhat 
is  meant  by  snedllc  inductive  capacity.    The  mis- 
take, I  think,  lies  in  the  words  **  spedJHc  conductive 
oapodty/'    It  should  read  **  spedflc inductive  capa- 
city/'   I  expect  it  is  due  to  a  printer's  error,  made 
111  consequence  of  my  writing. 

7.  W.  Xavon,  Consulting  Electrician. 

LATKB  XATTBBS  —  THB  BUMMUWQ 
OaiTTBB  AXTD  SAOBBP  OBIFZOE— 
HATDOITS  OXrTTBB-BAB. 

[20806.]-!  THiifX  "F.  A.M."  has  stated  that 
the  usual  taper  hole  in  the  mandrel  of  a  lathe  which 
carries  the  running  centre  cannot  be  made  positively 
true,  or  so  that  the  movable  centre  which  ib  placed 
within  it  mav  bo  relied  upon  for  accuracy  at  all 
times ;  but  that  it  roquiros  a  mark,  by  means  of 
which  it  Uht  cmtrt)  can  always  be  placed  in  one 
position.    I  fullv  expected  to  see  a  score  of  pens 


i««  »»  ..*"*'". ^^'^^  ^y  worKinen,  wno  reoa  tne 
"  E.  M.*'  regularly,  laughed  at  the  idea  of  a  mark 
1  J*^*,  running  centre  by ;  and  they  cannot 
S2  ,!iw  ^^""^  *^  ^  *^**  *  ^^^  clever  amateur 
?i*t  \  ^•*'  ^^"^  entertain  such  an  unmechoni- 
oal  idea ;  the  difHculty  seems  to  them,  how  to  bore 
the  hole  so  that  the  centre  runs  incorrectly,  except 
It  is  that  the  mandrel  itself  or  the  bushes  are  in- 
ooiToot,  or  that  the  mandrel  is  of  bad  material,  and 
ts  hard  in  places ;  but  even  this  latter  defect  could 
♦3  o^f'fo»«^y  grinding.  If  "  F.  A.  M."  has  not 
tried  this  method,  perhaps  ho  will,  and  report  as  to 
Its  success.  ^ 

I  do  not  wish  to  enter  into  further  discussion  on 
cuttor-bora  simply  to  introduce  an  amount  of  un- 
IntorosUng  mottor  of  no  value  to  the  majority  of 
ilie  rflodein  of  the  "  E.  M.,"  but  would  point  out 
to  Frod  Carre  that  the  fact  of  Aw  Haydorbor  not 
working  satiafttctorily  in  a  pUning  machine  is  in  no 
way  against  its  value  as  a  lathe  tool;  the  general 


4.  (4)  Tint  gambft.  meCal,  8fl.,  61  pqiea. 
o.  (9)  SftkionaL,  metaL  8ft.,  61  pipes. 

6.  (^  Octave  rprincxpal],  metal,  4ft.,  61  pipea. 

7.  (7)  First  ocUve  Ante  [wald  flote],  vidal^  4fL, 
61  pmes. 

8.  (8)  Soft  snper-octave  [gemshom],  metal,  2fl., 

9.  (9;  Simonies  CC  19,  22,  24,  26,  29  [mixture 
V.  ranks],  metal,  3f>9  pnMSS.  [ 

10.  (10)  Cornopean,  metal,  8ft.,  61  pipea.  ! 
Xos.  2-10  are  indoaed  in  No.  1  SweQ  chamber  j 

(front)  controlled  by  a  oentnlly-placed  balanced . 
cxpieaaon  lever.  j 

Three  combination  leven  controlling  Noa.  1-10 
and  Pedal  stops. 

Second  [Choir]  Organ.    Second  Manual  (middle), 
compass  C  C— c«  a  61  notes.    W  J>.  2|. 

11.  (1)  Soft  flute  [lieblich  gedsuct],  wood,  8ft.  tone, 
61  pipes. 

12.  (2)  Principal  So.  2  [dnldana],  metal,  8ft.,  61 
pipes. 

13.  (3)  Second  gamba  [echo  gamba],  metal,  8ft,  61 

14.  ^Sharpened   gamba  [voix  celestes]  (to  GG 
oxUy),  metal,  8ft.,  54  pipes. 

15.  (o)  Soft  sub-octave,  treble    [double  duldana] 
(to  middle  C),  metal,  16ft.,  37  pipes. 

16.  (6)  Soft  sub-octave^  baas,  [Eeblich  bourdon], 
wood,  16ft.  tone,  24  pipes. 

17.  (7)  Second  octave  fluto  [lieblich  flSte],  wood, 
4ft.  tone,  61  pipes. 

18.  (8)  Super-octave  flute  [lieblich  gedact],  metal, 
2ft.  tone.  61  pipes. 

19.  (9)  Soft  harmom'cs  C  C  15,  19,  22  [duldana 
mixture  III.  ranks],  metal,  183  pipes. 

20.  nO)  Oboe,  metal,  8ft.,  61  pipea. 

21.  (11)  Vox  hnmana,  metal,  8ft.,  61  pipes. 

Xos.  12-21  are  indosed  in  No.  2  Swell  chamber 
(middle)  controlled  by  a  centrally-placed  balanced 
enKreBBion  lever. 

Three  combination  levere  controlling  Nos.  11-21 
and  Pedal  stops. 

Third  [Solo]  Organ.    Third  Manual  (highest) ,  com- 
pass C  C— c*  =  61  notes.    W.P.  Sin. 

22.  (1)  Loud  flute  [flute  hormonique],  metal,  8ft. 
tone,  61  pix)e8. 

23.  (2)  Violoncello,  8ft.,  61  pip^es. 

24.  (3;  Vox  angelica  (on  special  W.P.  of  Ifin.), 
metal,  8ft.,  61  pipes. 

26.  (4)  Orchestral  flute,  wood,  4ft.,  61  pipes. 

26.  (5)  Violin,  4ft.,  61  pipes. 

27.  (6)  Piccolo,  wood,  2ft.,  61  pipes. 

28.  (7^  Ordiestral  oboe,  metal,  Bft.,  61  pipes. 

29.  ^8)  Orchestral  clarinet,  metaL  8ft.,  61  pi^s. 

30.  (9)  Orchestral  trumpet,  metal,  8ft.,  61  pipes. 


Seeood  manual  to  fixst,  unison. 
Second  manual  to  first,  octave. 
Second  mannal  to  first,  sub-octave. 
TfaM  "««"wi  to  first,  unison. 
Third  mannal  to  second,  unison. 
Flrat  mannal  to  pedaL 
Second  mannal  to  pedal. 
Third  mannal  to  pedal. 

have  dnw-Dioba  arranged  in  a 

THIRD  MANUAL. 

Mbcsanical  AccsaaoBisSi  &c. 


52.  (1)  Firrt  organ  tremulant  (with  dnw  knol) 
affecting  Nos.  1-10. 

53.  (2)  Second or«n  tremulant  (withadjustaUefoot 

lever)  affectiugNos.  11-21. 

51.  (3)  Thirdorgan tremulant  (with  adjiut&Ue foot- 
lever)  affecting  Nos.  22,  23,  25-30. 
Eadi  tremulant  perfectly  noisdess  and  indoaed 

in   its   own    department   swell-box,   oombinatifio 


55-57.  Three  combination  levereaffecttng  fint  organ 

and  pedal  stops. 
58-60.  Three    combination  levers  affecting  aecoad 

orwan  and  pedal  stops. 
61-63.  Three   combination  levers  affecting  eatn 

organ,  qwaking  stops,  and  couplers. 

EZFUESSZON  LXVBBB. 

64.  No.  1  (left)  affecting  Nos.  1-10  and  39. 

65.  No.  2  (middle)  affecting  Nos.  12-21. 

66.  No.  3  (right)  affecting  Noa.  22-30  and  40-(3. 

PKBUILLnO  VSHTiLB. 

67.  (1)  Controlling  wind  to  first  organ  stops  (Xoi 

68.  (2)  O>ntiolling  wind  to  third  organ  stop*,  >«• 
22  23  25-30. 

These  Ventils  are  controlled  by  Pneumatic  buttow 
placed  under  the  claviers. 

I  may  also  add  that  if  a  concert-room  oigan  (tf, 

say,  half  the  number  of  stops  of  the  St.  G«orge « 

HoU  organ  had  been  built  according  to  Mr.  Audrey  e 

design,  I  am  sure  that  it  would  be  superior  to  it  is 

regards   tone -colour,   contrast,   and  «?«*"*■ 

though,  of  course,  not  in  volume  of  sound.  I  a»> 

think  that  "Chopin"  must  have  madeanu^* 

about  free  reeds,  or  ebie  how  is  it  that  Mr.  AudsleT 

has  introduced  a  stop  of  this  daas  into  such  a  deliaie 

and  refined  instrument  as  his  own  chamber  oigan, 

in  preference  to  the  ordinary  striking  k«J*^' 

nevertheless,  speaks  in  such  high  terms  oIits«n- 

ness.  smoothnMS,  and  roundness  of  tone  i 

*  G.  Dixon. 

Bradfidd  College,  Berks,  Mardi  26. 

VA8SLINB. 

[29807.1—1  BBO  to  thank  Mr.  Chag.  B.  8^fc[ 
his  ludd  reply  rektive  to  the  a^o^,™?"  !£ 
stance.  (S^  letter  29765,  p.  74.  No.  l,25g.  IJe 
"doubts"  I  expressed  h"  reference  to  a* b^- 
posedrtK»rdaofitspathcweneticeffejtad^»W^ 
W  recorded  at  the  HomflBonathw  H«P«MJ 
my  younger  days  I  was  fsirly  up  m  i»«r*! 
chemistry  for  an  amateur;  ^J','^»W;J^J 
years  pit  I  have  not  been  able  to  !«&>*  ^ 
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deTdopments  of  this  interestine  adeiioe,  especially 
in  connection  with  the  hydrocanwns. 

I  was  one  of  the  earliest  to  adopt  the  use  of  the 
cam^ene  lamp  at  its  introduction  by  Tonng,  and 
oontinued  to  use  it  until  it  was  put  nors  de  cottibat 
hv  the  Ameiioan  dvil  war,  which  caused  the  price 
of  oil  of  turpentine  to  be  prohibitive.  Paraffin  oil 
was  then  introduced,  and  later  on  petroleum.  Of 
course,  any  one  could  see  that  they  were  near  of 
kin,  but  with  certain  marked  differences.  Then 
solid  paxaffin  came  into  use  in  substitution  of  wax 
for  candles.  I  know  that  in  petroleum  there  were 
found  soTenil  volatile  oik,  differing  slightly  in  com- 
position ;  but  I  had  no  idea  that  were  existed  more 
than  one  kind  of  solid  paraffin,  or  that  the  latter 
was  extracted  from  anyuiing  but  the  old  paraffin- 
oil  generally  obtained — ^if  I  am  not  mistaken — from 
peat. 

I  expect  I  shall  be  only  one  amongst  many  of 
your  readers  who  will  be  thankful  for  the  informa- 
tion afforded.  GNomna  Siffxna. 


REPLIES  TO  QUERIES. 

%*  In  their  amwert^  CorretpondenU  are  reepeet- 
fuUu  requested  to  tnentioHy  in  each  inatanee^  the  title 
anarmtnber  qf  the  query  aeked. 


[67472.]— Dead-beat  Bsoapement.— As  only 
two  answen  have  appeared  in  two  months,  I  ven- 
ture to  give  '*  Bell  "—if  he  has  not  lost  his  patience 
— a  dear,  complete,  and  sdentific  description,  from 
which  he  will  be  enabled,  bv  following  these  in- 
structions, to  make  a  perfect  Graham  andior- 
escapement.  The  description  is  given  by  a  well 
known  and  great  German  authority — ^the  late 
Grossmann — and  is  reproduced  with  practical  hints, 
and  also  with  designs  in  Mr.  Hermann  Sievert^s 
book  for  young  wateh-makers. — *'  The  proportions 
of  a  perfect  Graham  anchor-escapement  are  calcu- 
lataa  mathematically,  and  as  this  gives  the  means 
of  knowing  the  dimensions  of  anchor  arc,  pallets, 
and  the  distance  of  centres,  a  design  is  not  wanted. 
The  proportions  of  an  escape-wheel  with  30  teeth, 
when  the  anchor  embraces  6t  teeth,  are : — 

Diameter  of  escape-wheel    ....  m  \ 

„        „  inner  anchor  circle  =  0*7706 
,,        „  outer  anchor  drde  «  0>8490 

Width  of  paUets ^  0*0392 

Diameter  of  aro-drcle  (cerolede 

raze  de  levee)  for  arc  of  P  a  0*1443 

„       forareoflf =0*2109 

„      »     2«   =.  0*2741 

Distance  of  centres «  0*6430 

To  find  the  real  dimensions,  multiply  the  diameter 
of  escape-wheel  with  the  numbers  quoted.  This 
gives,  for  a  Graham  anchor,  say,  of  36*6  nuUi- 
mStres,  with  movable  pallets  and  1^°  arc,  the  fol- 
lowing measures : — 

Inner  anchor-circle =  28*80 

Width  of  pallets    =    1*49 

Arc  cirde =    7*70 

Distance  of  centres  =  23*55 

Suppose  the  escapement  required  is  that  for  a  regu- 
lator beating  seconds.  The  escape  has  30  t^eth,  the 
anchor  embraces  6|  teeth ;  each  tooth  measures  12*^ 
—equal  to  78^*  in  all.  From  the  centre,  M,  draw 
two  lines,  a  a,  forming  the  an^e  of  78*^,  thus  giving 


M,  centre  of  escapes-wheel ;  C,  centre  of  anchor ; 
9,  drde  of  arc  (cerde  de  Pare  de  lev^e) ;  pp^ 
ttncfaor  drde  (inner  and  outer). 

39^  at  eadt  side  of  the  vertical  line.  On  these  lines 
a  a  draw,  at  zi^t  angles,  the  tangents  rr,  which 
gives  the  ocntre  of  motion  of  andior  C.  The  motion 
oi  one  tooth  at  each  lifting  of  the  anchor  is  6° 
(360^ ;  liut  \  (900  must  be  deducted  from  it  for 
the  dropping  oi  the  tooth  and  for  the  thickness 


of  its  point ;  thus  4|V  (270^)  remains  for  the 
width  of  the  paUets.  These  4|°  are  indicated  on 
the  circumference  of  whed — that  is,  2^°  are  on  each 
side  of  the  lines  a,  a ;  then  the  arc  anchor  drdes 
can  be  traced.  The  arc  ought  to  be  not  less  than  1° 
and  not  more  than  V ;  let  us  give  it  1^°.  The 
tooth  must  have  j^"  for  resting  on  the  dead  face, 
thus  the  motion  of  the  anchor  is  altogether  2^, 
when  the  tootti  drops  from  the  pallet. 

From  r  to  Mis   I"  for  rest  of  teeth 
nioevi  It"  for  arc 
r  to  eis  U^for  aro 
tf  to  » is   Y  ^^  ^^  o'  teeth. 
To  find  impulse  face  of  pallet  trace  the  lines  A,  h 
through  the  points  of  junction  of  line  n  with  the 
outer  anchor  drde  witii  e  of  the  inner  anchor  circle 
(for  left-hand  impulse  face^,  and  of  e  with  the  inner 
and  with  r  of  the  outer  ancnor  drde  (for  right-hand 
impulse  face).    If  the  design  is  oorrectfy  drawn 
according  to  these  instructions,  then  the  lines  h  h 
ou^ht  to  DO  tangents  to  one  and  the  same  drde, 
whidi  is  called  the  drde  of  arc  S.    The  inclination 
of  the  teeth  is  from  \(f  to  12^.    If  "BeU"  wishes, 
I  will  send  for  insertion  in  a  future  No.  the  descrip- 
tion how  to  maJce  the  anchor  absolutdy  correct. 
San  Bemo.  W .  van  Etb. 

[67559.]'-Bi8Tilphate  of  Potaah  in  a  Le- 
olanche  Cell.— To  "  F.B.Mbt.Soo."  I  write  as 
promised.  It  is,  in  mv  estimation,  an  advantage  to 
use  the  above  in  a  Leclanch^ ;  but  it  should  only  be 
used  sparingly,  as  if  it  is  used  in  a  too  great  pro- 
portion it  'mil  cause  the  cell  to  work  furiously  for 
the  first,  and  then  it  will  break  down  in  a  month  or 
two.  llie  bisulphate  should  be  used  at  the  rate  of 
2oz.  for  a  No.  1,  lioz.  for  No.  2,  and  loz.  for  a 
No.  3.  If  it  is  usea  in  these  proportions  it  will  be  a 
great  success.  I  have  had  a  No.  2  cell  with  it  in 
running  for  15  months.  Bisulphate  of  potash  seems 
to  me  to  be  to  the  ceU  what  medidne  is  to  the  sick 
man :  it  gives  strength  and  vigour  to  the  cell.  Any 
further  particulars  "  F.B.Mot.Soo.,*'  or  any  other 
reader  may  require  I  shall  be  pleased  to  give. 

F.  W.  Mabok. 

i 6771 70 — Smoke-Pipe. — Tour  correspondent, 
.  S.,  East  Cowes,'*  in  replying  to  this  queiy  by 
copying  from  Millis*s  "Metal-Plate  Work:  its 
Patterns  and  their  Geometry,*'  should  have  copied 
the  whole  of  the  problem  that  there  appears,  instead 


requires  patterns  for  such  work  could  not  dispense 
with — namdy,  the  important  matter  of  the  shape 
of  the  junction-hole  of  the  two  pipes  in  the  pattern 
for  the  larger  pipe.  As  the  construction  differs  in 
prindple  bSra  any  other  with  which  I  am  acquainted, 
Igiveitfully  from  Millis's  work.  The  character- 
istic fashion  of  Millis's  lettering  "  J.  S."  followed. 
The  problem  (No.  m.  Book  III.  pp.  246—51)  is, 
for  unequal  pipes  meeting  at  any  angle  not  a  n^ht 
angle.  Tully  set  forth,  tae  problem  and  working 
are  as  follows: — ^To  oraw  the  x>&ttem  for  the 
"danting  T"  formed  by  two  equal  or  unequal 
circular  pipes  (cylinders  of  e^ual  or  unec^ual 
diameter)  which  meet  otherwise  than  at  right 
angles.  Suppose  the  pipes  unequal.  First  dnw 
(Fig.  1)  a  side  devation  and  a  part  plan  of  the 
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thus:  Draw  two  indefinite  lines,  KG  and 
_  !A',  at  that  angle  to  one  another  that  the  pipes  are 
to  be,  the  angle  DA"  A',  say.  In  A"  A'  take  any 
point  A',  through  it  draw  A'G'  perpendicular  to 
A"  A',  and  equalto  the  diameter  of  the  smaller  pipe, 
andthroufl^  G'  draw  a  line  paralld  to  A"  A  and 
meeting  KO  in  G" ;  then  A"  A^G' G "  wiU  represent 
in  elevation  a  piece  of  the  smaller  pipe.  Next,  in 
K  O  take  any  point  O,  and  through  it  draw  an 
indefinite  Une  LG  perpendicular  to  KO.  Make 
OL  equal  to  the  cuameter  of  the  larger  pipe; 
through  L  draw  an  indefinite  line  L  M  parallel  to 
KO;  in  LM  take  any  point  M,  and  UuoughM 
drawMK  peipendicular  to  ML.  Then  MkOL 
will  represent  m  devation  a  piece  of  the  larger  pipe, 
and  MKG"G'A'A"OL  a  side  elevation  (excmt 
the  curve  of  junction)  of  the  slanting  T.  On  A'  G' 
describe  a  semidrde,  A'  cP  G',  and  divide  it  into  any 


number  of  equal  parts,  here  six,  in  the  points  b\  e^ 
(T,  ^,  and/*,  and  through  these  division  points  draw 
indefinite  lines  ft'B".  ?  Ql\  d"D''  tf'E",  and  /*F' 
paralld  to  G'  GVand  cutting  A'  G'  in  the  points  B\ 
C',  D',  E',  and  F.  Now,  from  A'  let  fall  a  per- 
pendicular to  L  G  meeting  L  G  in  A,  and  through 
a\  C,  and  jy  draw  indefinite  lines  B'  ^,  C  «,  and 
D  d  perpendicular  to  and  cutting  L  G  in  B,  C,  and 
D.  Make  B  b  equal  to  B'  6^,  C  c  equal  to  C  f^,  and 
D  d  eoual  to  D  <r,  and  from  A  through  b  and  e 
to  d  oraw  an  unbroken  curved  line.  On  LO 
describe  the  semicircle  L3  0,  and  through  the 
points  by  e,  and  d  just  found  draw  li^  ftl, 
r  2,  and  d  3  parallel  to  L  G,  and  cutting 
the  semidrde  LoO  in  points  1,  2,  and  3;  then 
L  N  3  rf  D  is  a  part  plan  of  the  slantinjK  T.  Through, 
point  1  draw  a  Une,  1 F',  paralld  to  OK,  and  meet- 
mg  B'B"  and  FF  in  B"  and  F"  respectively. 
Through  2  draw  to  2  E"  pa^el  to  OK,  and  meet- 
ing C'C"  and  E'E"  in  Cf  and  B"  respectivdy,  and 
through  3  draw  3  D"  paralld  to  O  K,  and  meeting 
D  D"  m  D'.  From  A^,  through  the  points  B",  C\ 
D',  £*,  and  F'  to  G",  draw  an  unbroken  curvea 
line,  then  this  curve  is  the  elevation  of  the  curve  of 
junction  of  the  two  pipes.  In  the  straight  line 
A"G''  take  any  point  O ,  about  midway  between 
A"  and  G",  and  turougdi  it  draw  O'Z  perpendicular 
toKO,  and  cutting  lines  IF.  2E".  and  3D"  in 
points  r,  2',  and  3'.  Now,  to  oraw  uie  pattern  for 
the  larger  pipe,  the  longitudinal  seam  to  correspond 
with  the  line  M  L.  Fint  to  set  out,  apart  from  the 
pipe  itself,  the  shape  of  the  hole  in  it.  Draw  (Fig.  2) 
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two  indefinite  lines,  ZO  and  G^A",  intersecting  at 
right  angles  in  O',  and  from  O'  or  Z  O,  ri^t  and 
Mt  of  G^' A",  set  off  distances,  O'  1'.  1' 2',  and  2^3', 
equal  respectivdy  to  0 1,  1 2,  and  23  (Fig.  1),  that 
is,  to  the  actual  distanoeB  on  the  curve  of  the  pipe 
at  Z  O  that  the  lines  B"  F,  O"  E",  and  3  D' are  arafft 
llirough  points  T.  2'.  and  3',  right  and  left  of 
G "  A",  draw  F  B ",  E "  C",  und  D'  3  peipendionlar  to 
ZO.  Make  O'G'^  equal  to  OG"  (B?g.  1),  O'A* 
equal  to  O'A"  (Fig.  1).  Also  make  1'!%  2'B'' 
3' 1) "  right  and  left  of  G"  A"  and  above  Z  O,  equal 
respectivdy  to  1'  F,  2*  E",  3'  D'  above  Z  O'  (Kg.  1), 
and  I'B^,  irC"  rightandleftof  G"  A  andl)dow  ZO, 
equal  req)eotively  to  1' F',  2' 0'  bdow  Z O* (Fig.  1). 
Through  idl  the  points  as  above  found,  namely, 
D",  B%  F',  G*,  F,  E*,  D',  C",  B",  &o.,  draw  an 
unbroken  curved  line,  then  D',  G^,  D*,  A*  wiH  be 
the  diape  of  the  hole  xequired.  To  complete  the 
pattern  for  the  MKO L  (Fig.  1)  piece  ol  the  larger 
pipe,  make  O'Z  and  O'O  eadi  equal  to  half  its  or* 
cumf erence,  and  through  Z  and  O  draw  indefinite 
lines  ML  perpendicular  to  ZO.  MakeZMgf  left- 
hand  line  Mil,  and  OM  of  right-hand  line  ML. 
each  equal  to  ZM  (Fig.  1) ;  siimGurly,  make  ZL  and 
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OL  each  equal  to  ZL  (Fi^.  I),  then  MLLMwill 
oomplete  tiie  pattern  requirea.  To  draw  the  pat- 
tern for  the  smaller  piece  of  pipe,  the  longitudLnal 
fleam  to  correspond  with  the  hne  A"  A'  (Pig.  6). 
Draw  rPig.  3)  an  indefinite  line  A'  A'.  In  it  take 
any  pomt  A*,  and  from  A'  set  off  distances  A'  B', 
B'  C ,  C  D',  D'  E',  E'  F,  and  P  Gk  equal  respectively 
to  ^'  *',  AV,  c*  d',  d'  <?',  /^Z,  and  /'  G'  (Fig.  1) ,  that 
is,  equal  to  one  another.  Through  A',  B\  C',  T)', 
E',  F,  and  G'  draw  indefinite  lines  A' A",  B'B", 
C'C",  D'D",  E'E",  FF',  and  G'G"  perpendicular 


respectively   to   D'D",    E'E",   ^F",    and    G'G 
(Fig.  1).    From  A"  through  B'',  C",  D^  F,  and  G", 
draw  an  imbroken  curved  line.    This  completes  one 
half  of  the  pattern  required.    The  half  to  the  ri|^ht 
of  G'  G"  can  be  drawn  in  a  similar  manner,  setting 
off  along  G'A'  the  same  above  distances,  but  in 
reverse  order,  and  starting  from  G'.   This  completes  . 
the  problem,  which  will  now  be  of  use  to  many 
readers  of  **  Ours."     In  concluding,  I  protest  very  | 
strongly  against  the   violation  of  fairness  in  not  | 
giving  the    source  whence  information  has  been  i 
obtained.  AxiQUAyDO. 

[67862.]— Distribution  of  Weigrht.— I  have 
not  noticed  an  answer  to  this,  so  offer  the  follow- 
ing: Mark  the  supports,  commenciug  with  the 
bottom^  A  B  0  D  (at  top)  C  B'.  The  weight  will 
be  earned  by  each  support  inversely  as  its  distance 
from  W.  llliese  distances  will  be  from  W  to  A  a  1, 
toB  and  B'  each  v'S,  C  and  C  each  y/7,  and  to  D 
«  3.  We  have  then  (if  jc  be  the  proportion  carried 
at  A)  as  follows : 

or   3-244  x  =  W. 

W 

X  as  -__  a  weight  at  A. 

1     of  this  at  D. 

J-   of  this  at  B  and  B'. 
t/3 

—  .    of  this  at  C  and  C. 


Bristol. 


T.  C. 


[67866.1— Electro-Dyeing.— Where  does  this 
querist  nnd  any  mention  of  electro  -  dyeing 'r 
Bleadiing  by  the  electric  method  is  now  quite 
common,  but  not  dyeing.  S.  M. 

j;67870.]— Hot-Air  Engine.— This  querj  is  so 
mixed  up  t^at  it  is  difficult  to  answer ;  but  it  must 
eulfioe  to  sajr  that  a  2H.P.  hot-air  engine  is  rather 
a  heavy  affair.  Rider^s  is,  I  think,  the  best,  and 
tlie  makers  could  give  the  exact  weight ;  or  try 
Bsiley  and  Co.,  Salford.  M.  T. 

[67872.]— Organ  Seeds.—'*  A.  B.  C."  can  use 
organ  reeds  on  the  pressure  system  if  he  likes,  but 
there  is  no  advantage  in  so  domg.  The^  are  adapted 
for  the  suction  system,  just  as  harmomum  reeds  are 
adapted  for  the  pressure  srystem,  and  wonH  do  well 
on  suction  wind.  How  is  it  people  want  to  use 
things  in  the  very  positions  for  which  they  are  not 
adapted  ?  The  position  of  the  reeds  will  not  moke 
any  difference  in  so  nondescript  an  instrument. 

Geo  ANON. 

[67875.] — Eleotro-Metronome. — What  would 
be  the  advantage  of  having  a  metronome  actuated 
bv  an  electro -magnet  ?  If  the  querist  has  an  idea 
of  such  a  thing,  why  does  he  not  invent  it  'r 

T.  J. 

[67879.]— Prevention  of  Boat.- Nothing  new 
in  the  use  of  carbonate  of  potash  to  prevent  rust. 
Iron  does  not  rust  in  the  presence  of  pure  oxygen, 
and  the  oxygen  of  the  air  cannot  attack  it,  umess 
other  things  are  present,  such  as  carbonic  acid  and 
moisture.  A  solution  of  any  of  the  carbonates 
would  preserve  it.  Feb.  B&ab, 

[67882.]— Electrioal  Fire-alarm.- Either  the 
platinum  or  the  mercury  requires  cleaning. 

E.LM.  F. 

[67883.]— OK>vemor  for  Model  Engine.— 
Several  governors  will  be  found  in  back  volumes — 
even  in  recent  numbers  (see  p.  23),  and  the  principal 
data  for  their  construction  are  given  in  all  the  text- 
books. P.  T. 

[67890.] — Expansion  of  Metals. — ^The  exx>an- 
aion  ratio  of  metals  is  given  in  nearly  all  the  text- 
books, and  it  would  be  scarcely  worth  while  to 
occupy  space  here  with  it.  G.  M. 

[67894.]— Compound  Engine  on  tlie  Q.E.B. 
— ^May  I  call  the  attention  of  **  East  Anglmw  '^  to 
this  query  on  p.  528.  What  does  the  sketch  on 
p.  441  last  volume  mean ':'  Without  explanation,  it 
looks  like  a  waste  of  spajce,  Stbatfobd. 

[67895.]— Oement  for  Steam  Joints.— The 
oroinary  red-leo^l  cement  will  do  for  the  purpose ; 
bat  perhaps  asbestos  cement  would  be  preferred. 
If  the  joints  are  not  to  be  broken  frequently,  per- 
haps the  cement  given  in  a  recent  number  might  be 
useful.  T.  M. 
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[67903.]— Wheel  -  Cutting.— Should  not  this 
querist  state  what  kinds  of  wheels  he  m^us  ?  At 
any  rate,  the  information  he  seems  to  require  will  be 
found  in  back  volumes.  T.  M. 

[67904.]- Bound-fkoed  Hammer.— What  did 
"  Z."  expect  from  a  round-faced  hammer?  Why 
did  he  purchase  such  a  tool  to  drive  nails  y  The 
seller  must  have  laughed  a  trifle  when  he  was 
supplying  *'  Z."  with  the  latest  and  best  ''  romid- 
faced  hammer.'*  Ohmi. 

[67906.]— Dynamo  and  Storage  Cell  for 
Bioyole. — Sorry  to  find  that  the  questions  I  put  on 
p.  3>3  have  not  as  yet  been  answered.  I  showed  the 
reply  referred  to  to  an  electrician,  who  is  also  a 
rider  of  cycles,  and  his  remark  was  anything  but 
complimentary.  May  I  again  ask  Mr.  Bottone, 
who  replied  on  p.  17,  how  the  dynamo  is  to  be  fixed 
to  the  bicycle,  and  where  the  two  storage  cells 
would  bo  carried  h  '  I  am  also  constrained  to  ask 
what  they  would  weigh,  for  my  friend  above  men- 
tioned laughed  at  me  when  I  gravely  asked  him 
about  it.  He  seems  to  think  it  not  exactly  impos- 
sible, but  ridiculous,  to  adopt  the  dynamo  and 
storage  cells  as  advised  by  Mr.  Bottone. 

A  Cyolino  Mechanic. 

[67908.1 — Electro-Motors. — ^Pull  directions  for 
malfiTicr  chromic -acid  cells  have  been  given ;  and  it 
has  b^ii  frequently  pointed  out  that  Leclanche 
cells  are  useless  for  constant  work.  T.  M. 

[67916.]— Organ-Blowing.— Perhaps  ''A  New 
R«uier  "  will  say  what  size  his  organ  is.  He  may 
then  get  an  answer  to  his  query  ;  but  as  to  the  space 
occupied  by  pedals,  he  may  take  the  width  of  the 
keyboard  as  the  smallest,  and  allow  for  a  projec- 
tion of  30in.,  say.  B.  C. 

[6792*5.]— Blowpipe  Furnaces. — ^The  accom- 
panying B>  etches  illustrate  some  apparatus  of  this 
nature  which  I  made  some  time  smce  with  good 
remits.  If  not  exacUy  what  the  querist  wants — 
the  query  being  indefimte — thev  may  perhaps  point 
the  way,  and  be  useful  to  others.  Pigs.  1  and  2 
represent  a  perspective  and  a  sectional  view  of  a 
furnace  suitable  for  heating  tubes  and  suchlike 
objects.  In  its  construction  four  similar  fireclay 
bncks  are  bound  together  with  a  pair  of  iron  hoops, 
so  as  to  form  a  rectangular  chamber.  The  two 
bricks  forming  the  top  and  the  bottom  have  rabbets 
cut  in  their  inside  edges,  thus  allowing  them  to  be 
held  together  more  firmly.  Near  one  end  rthe  end 
intends  for  Uie  front)  of  tiie  top  brick  a  hole  is  cut 
for  the  escape  of  burnt  gases.  Pig.  3  shows  the 
ends,  which  are  made  of  fireclay  and  baked.  The 
second  hole  in  the  front  end  b  is  made  to  admit  the 
point  of  the  blowpipe ;  it  is  well  to  have  it  a  little 
Larger  tlian  the  blowpipe  tube.  The  method  of 
working  the  furnace  is  as  follows : — ^Having  placed 
it  in  a  proper  position  and  fixed  in  the  ends,  the 
tube  is  now  put  into  its  place,  and  any  space  left 
between  the  tube  and  the  sides  of  the  holes  filled 
with  a  piece  of  asbestos  so  as  to  leave  no  open  gaps. 
Two  or  three  handfuls  of  coke  broken  to  about  the 
size  of  beans  are  then  thrown  into  the  furnace 
through  the  top  hole,  and  pushed  back  into  the  in- 
clined position  shown  in  Pi|j.  2.  Latterly,  the  blow- 
pipe is^fixed  and  set  working,  but  not  too  fiercely 
at  first,  or  the  tube  will  be  smashed  if  it  is  glass 
or  porcelain.  Immediately  some  of  the  coke  will  be 
seen  to  glow,  on  seeing  this,  a  piece  of  thin  sheet 
iron  (Pig.  4^,  having  a  hole  in  its  centre  the  exact 
size  of  tihe  blowpipe  tube,  is  sUpi>ed  over  the  point 
of  the  blowpipe  and  pressed  close  to  the  furnace ; 
by  this  means  no  air,  unless  that  which  passes  through 


the  blowpipe,  enters  the  furnace.  The^  gas  and 
air  may  now  be  increased  until  the  desired  tem- 
perature is  obtained.  If  the  gas  be  in  excess  it  will 
oe  seen  to  bum  at  the  escape  hole;  this  maybe 
made  right  by  turning  on  more  air.  When  work- 
ing properly  the  gas  bums  without  any  visible 
flame,  and  emits  a  peculiar  deep  roaring  noise:  no 
further  attention  is  required,  with  a  furnace  eight 
times  the  size  of  Pig.  2,  and  the  air  pressure  of  an 
ordinary  foot  bellows,  with  ^'yin.  gas  supply,  I  have 
often  heated  a  porcelain  tube  lin.  in  diameter,  the 
whole  length  of  the  furnace,  to  a  bright  orange  heat. 
Pig.  5  is  sectional  view  of  a  similar  furnace  suitable 
for  heating  crucibles.  It  consists  of  an  exterior 
circular  shell  of  thin  sheet  iron,  the  inside  of  which 
is  thickly  lined  with  finnly  rammed  fireclay ;  this  is 
placed  on  a  slab  which  constitutes  the  bottom. 
Another  thinner  slab  of  fireclay,  with  a  hole  in  its 
centre,  is  placed  on  the  top,  and  serves  for  a  cover. 
Previous  to  lining  the  ^ell  a  hole  is  made  near  the 
bottom  for  the  blowpipe,  and  it  is  wise  to  have 
another  near  the  top  alao  (ff.  Pig.  5),  so  that  tubes 
may  be  connected  with  the  crucible  if  necessary. 
The  method  of  working  this  furnace  is  the  same  as 
that  before  described.  I  have  melted  iron  in  one 
eight  times  the  size  of  Pig.  5.  Of  course,  these 
furnaces  may  be  made  any  size  and  shape  to  suit 
the  particular  purpose  to  which  they  are  to  be 
appl&d.  B.  McLasek. 

[68045.]— Portable  Vapour  Bath.— Seeing  but 
one  short  reply  to  this  query,  I  give  **  Solvardo  '* 
my  experience  in  making  and  using  the  vapour  and 
hot-air  bath  at  home.  The  first  I  made  was  the 
cloak  or  petticoat  form  (canvas),  which  soon  proved 
a  failure,  for  various  reasons  not  worth  s^ce  here, 
I  have  also  tried  metal,  then  wood — there  is  nothing 
to  beat  wctod  for  a  portable  Turkish  bath.  For 
nearly  thirty  years  myself  and  familjr  nave  used 
one,  and  I  o&n  give  a  suft'ering  neighbour  the 
benefit  of  it  too.  It  is  light  and  neat,  and  "Sol- 
vardo "  may  know  how  I  made  it,  cost  of  materials 
(which  is  tiifling),  and  any  others  ]}articulars,  free, 
at  22,  Coventry-road,  Hutckley. 

[68077.]— Water- Wheel.— Thanks  for  reply  to 
water-wheel  question  ;  but  I  cannot  give  quantity 
of  water  passing.  Perhajw  you  can  got  at  it— The 
gate  is  lowered  22in.,  and  takes  the  water  off  the 
top  and  goes  on  the  wheel  at  about  half-past  three 
on  the  face  of  the  clock.  The  wheel  clears  the  tail 
water  well  except  on  floods.  The  present  wheel 
runs  5^  revolutions  per  minute. 

COUNTBY  MiLLWEIOHT. 

[681 16.]— Dynamic— My  question  seems  to  have 
lacked  data.  Will  you  kindly  insert  the  following, 
which  I  trust  "  T.  C.,  Bristol,"  or  some  othea-  kind 
reader,  will  solve  for  me  at  his  earliest  convenience  Y 
—viz.,  What  i>ower  will  it  take  to  slide  a  body  of 
one  pound  weight  along  a  horizontal  plane  6ft. 
long,  the  phme  to  be  elevated  4ft.  f i\)m  the  ground  ? 
After  the  body  leaves  the  plane,  th'H  velocity  must 
be  sufficient  to  keep  it  (the  body)  levelling  hon- 
zontally  through  space  until  it  is  gratrlally  brought 
to  the  ground  by  the  force  of  gravity,  %  distance  of 
about  2^5ft.  from  starting  point,  or  aboV  19ft.  from 
where  it  leaves  the  plane  (to  travel  thijuph  space). 
The  power  to  travel  behind  the  body,  f.frcin^  it  (the 
body)  onwMrd  the  first  3ft.  from  startiik  pomt. 


}TVAXIC. 


r67977.]-«a.B.B.  Locos.— I  hop*  the  inclosed 
outline  wUl  give  what  *•  Baltimore  '^  inquires.  The 
new  single  engine  is  No.  789,  and  is  ^irr  stmslsi^ 
Mr.  Holden's  coupled  express  enginet^  bavmg  <n. 
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driving- wheels)  the  leading  and  tatulmg  hemg  4ft. 
diam.  This  engine  only  came  out  last  month,  and 
is  the  result  of  some  trials  made  by  Mr.  Holden  last 
summer,  \hj^  taking  the  side  rods  off  one  of  his 
conpled  engines,  ]No.  721.  789  was  sent  to  Cam- 
brioge  on  1st  March  to  work  on  the  joint  line  to 
Doncaster.  East  Anoliak. 

(68116.J'— Dynwnlo.  —  "D/s"  query  may 
invoWe  important  results,  but  it  is  yery  vague. 
Insaffidency  of  data  and  superfluity  of  words  is 
what  it  aci^erB  from.  He  should  Imow  that  the 
model  ccnnmonwealth  which  he  addresses  does  not 
ask  for  motives,  but  lends  a  helping  hand  to  all 
whom  the  Editor  admits  to  its  counsels.  He  omits 
to  give  the  height  of  the  plane  above  the  ground, 
which  makes  all  the  difference  in  the  result.  It 
must  be  substituted  for  h  in  the  following :— By  the 
well  known  formula,  t,  the  time  which  the  body 


will  take  to  reach  the  ground  will 


-  -7?' 


there- 


fore the  velocity  with  which  it  must  be  projected 
fxxnn  the  plane  to  cover  19ft.  in  jts  descent  must 

=  i?  =  19  -       /2  A  _  19  X  v/32~2  _  76-19 

t         '  n/ 7 


The 


9  y/2  h  A 

force  to  give  this  velocity  varies  as  the  duration  of 
itii  action  ;  thus  "  D."  will  see  that  it  is  impossible 
to  give  him  even  an  approximate  answer  without 
having  further  particulars.  The  force  actually 
expended  is  the  numicntum^  or  the  ma.Hs  multiplied 
by  the  velocity.  In  the  above,  no  account  is  taken 
of  the  friction  or  air  resistajice,  and  as  by  these 
conditions  the  body  must  be  assumed  to  be  main- 
tained for  6ft.  in  a  horizontal  direction  \«ithout  any 
expenditure  of  force,  which  is  absurd  in  connection 
irith  the  second  part  of  the  problem,  I  have  only 
considered  this  latter  {tart,  and  the  velocity  given  is 
that  with  which  the  body  must  leave  the  plane.  To 
include  the  6ft.,  one  must  know  the  coefficient  of 
friction.  The  air-resistance  will  not  make  much 
difference  unless  h  is  small.  I.  Q. 

[68126.]— Parifl  Exhibition.— Ha>-iiig  received 
upwards  of  300  letters  of  inquiry  in  response  to  my 
Ittief  note  in  your  issue  of  March  22nd,  I  feel  con- 
vinced that  the  subject  is  of  sufficient  interest  to  a 
largo  section  of  your  readers  for  me  to  ask  for  a 
Bnall  Kpace  to  eive  a  few  brief  words  respecting  the 
probable  cost  of  a  visit  to  Paris  during  the  Exhibi- 
tion season.  To  the  whole  of  the  above  letters  I 
have  replied,  and  given  as  full  particulars  as  time 
vould  permit.  The  following  fares,  charges,  and 
fees  are  to  be  taken  as  a  rou^  guide  or  estimate  of 
«a  ordmary  week's  visit.  The  lowest  rate  from 
London  to  Paris  will  be  £1  Ss.  3d. ;  but  as  part  of 
this  journey  will  have  to  be  made  on  railways  not 
equal  in  comfort  to  some  of  our  great  railway  com- 
panies* carriages,  I  advise  all  '*  ours  "  to  travel  2nd 
class ;  this  will  cost  £1  10s.  3d.,  vi&  Newhaven  and 
I>iem>e,  and  occupy  about  11  hours.  Bed  and 
breakfast  can  be  had  at  boarding-houses  for  4s.  6d., 
with  meat  tea,  6s.  6d. ;  to  this  must  be  added  about 
9d.  per  day  for  attendance ;  a  substantial  limch  can 
he  had  for  2s.  6d.  to  48.  Admission  to  Exhibition, 
Ifr.  and  2fr.,  between  8  and  10  a.m.  and  after 
6  p.m.  In  addition  to  these  expenses  each 
visitor  should  visit  Versailles  and  other  towns 
in  tiie  environs,  which  can  be  reached  by  train 
or  carriage,  the  latter  mode  costing  about  8s. 
Visitors  should  also  have  the  use  of  carriage  at 
least  one  day  within  the  city,  to  visit  principal 
places  of  interest ;  this  will  cost,  with  interpreter, 
about  89.  Those  requiring  more  luxurious  quarters 
most  be  prepared  to  pay  accordingly,  up  to  20s.  per 
day ;  but  good  comfortable  lodgmgs,  with  break- 
fast and  evening  dinner,  can  l^  had  for  10s.  jper 
day  :  but  in  all  cases  lodgings  are  booked  a  long  tmie 
m  advance,  for  which  a  small  fee  is  required,  from 
1  to  2f  r.  beyond  these  charges.  Many  opportunities 
occur  where  extras  come  in,  and  these  soon  run  up 
the  bin.  X  have  been  over  the  route  and  made 
exiensiii'e  arrangements  for  several  parties,  the 
inclusive  fare  of  £4  68.  6d.  from  London  for  a  week 
heing  I  believe,  the  lowest  possible  figure  it  can  be 
done  for,  consistent  with  comfort.  Of  course  this 
dries  not  include  alcoholic  drinks,  but  every  other 
neccMiary  outlay  except  light  refro&hment  in  middle 


of  day.    Hope  this  will  meet  the  requirement  of 

your  readers  who  are  ignorant  of  Paris  and  its  ways. 

Leicester.  W.  C.  Phipps. 

[68137.1--Bendlnff  of  Fire  Ban.— I  was  in  a 
siznilar  difficulty,  and  foxmd  a  remedy  in  having  the 
bars  cast  four  in  a  gang.  Until  this  was  done  we 
wanted  a  new  set  about  once  a  month ;  but  now, 
after  nine  months*  wear,  with  some  very  bad  coal, 
they  look  like  a  regiment  of  soldiers. 

Duisley,  Glo.  A  Pbi3itkb'8  Dbvil. 

[68137.]— Bending  of  Fire  Bars.— During  very 
many  years*  hard  stoking,  with  many  sorts  of  fuel, 
I  never  found  fire  ban  to  bend  if  allowed  free 
expansion  endways  and  sideways.  Bo  the  heels  or 
shoulders  of  your  bars  jam  against  dead  plate  ? 
You  say  the  hoiler  is  firea  hard  :  here  is  one  cause. 
Tou  must  keep  those  diukers  broken  up  at  nearly 
every  fire,  ana  let  the  air  pass  throueh  them,  and 
not  allow  surface  of  bars  to  remain  caked  over  too 
lonff  between  times.  Perhaps  your  dock  is  fine, 
and  you  put  one  fire  on  before  the  last  is  burnt  off — 
this  IS  another  cause  of  over-heating.  I  have  had 
a  set  of  bars  destroyed  every  twelve  months  for 
years  together,  but  they  never  bend.  Get  the  half 
of  your  fuel  from  another  quarter.  As  you  can 
improve,  report  for  benefit  of  others. 

Hinckley.  Pbitcha2U). 

[68137.]— Bending  of  Fire  Bars.— You  say 
there  is  **  plenty  of  room  for  expansion,"  but  prob- 
ably all  your  trouble  arises  £rom  tho  shape  of  the 
*'room.'*  If  tlie  bars  ore  square- cornered  at  the 
ends,  then  the  greater  clearance  there  is  at  their 
ends,  the  more  room  is  there  for  dirt  and  ashes  to 
get  dowm  between  ends  of  bars  and  front  bearer. 
The  bars,  of  course,  contract  in  length  every  time 
they  cool.  Room  is  thus  made  for  dirt  to  slip  down 
and  fill  up  the  chink.  When  the  bar  is  hot  and  ex- 
pands, it  ccnnot  crush  out  the  dirt ;  so  as  it  gets  hot 
and  soft  it  must  l)end  to  get  room  for  ito  extra 
length.  In  cooling  again  it  does  not  straighten, 
although  its  length  conti-acts,  fo  it  forms  a  still 
wider  chink  at  its  end,  which  again  gets  filled  up  as 
the  fire  is  raked  out  or  lighted,  and  so  the  evil 
grows.  The  ban  ought  to  have  a  bevel  at  one  end 
(see  sketch),  so  tliat  that  end  may  slide  up  and 
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down  the  suitably-shaped  bearer  when  expanding 
or  contracting^.  Perhaps  your  bars  are  too  close 
together  for  the  kind  of  fuel  you  are  using ;  it  would 
tend  to  keep  them  cooler  if  they  were  as  wide  apart 
as  would  not  let  the  fuel  fall  through  wastefuUy. 
Then  each  bar  should  have  a  strip  cast  vertically  on 
the  centre  of  its  side,  as  shown  at  D.  This  keeps 
them  apart,  and  would  help  to  prevent  the  bars 
falling  over  sideways.  Sulphur  in  the  fuel  is  also  a 
cause  of  over-heann^  and  softening  of  bars,  and 
possibly  too  heavy  finng  may  help  to  cause  so  mudi 
clinker.  I  mean  too  deep  a  mass  of  fuel  on  the  bars 
at  one  time.  Fire  "thin  and  often.**  With  some 
boilers  it  is  necessary  to  fire  mostly  at  the  door  end, 
and  as  the  coal  |^ets  the  gas  drawn  out  of  it,  it  is 
pushed  further  in  with  the  rake.  T.  F.  S.  T. 

[68141.1— Nickel  Plating.— I  am  afraid  that 
unless  ''  New  Subscriber  '*  has  well  read  up  **  Nickel 
Plating,"  ho  will  moke  a  mull  of  the  job,  as  nickel- 
plating  is,  even  to  experienced  hands,  very  trouble- 
some, the  articles  having  to  be  taken  out  of  the  bath 
every  few  minutes  and  polished,  and  then  put  back 
in  the  bath  again.  I  should  certainly  advise  "  New 
Subscriber  **  to  send  his  work  to  a  professional 
plater.  The  battczy  strength  best  employed  is 
three  Bunseus,  each  nolding  one  pint  of  solution. 

F.  W.  Mason.     ' 


[68143.]  —  SUver-Chasere'  Pitch.  —  Chasers 
always  mix  their  pitch  "  by  rule  of  thumb,"  the 
basis  being  Stockholm  pitch  and  plaster  of  Paris  in 
equal  i)art8.  The  pitch  is  first  melted  at  as  low  a 
t^peiature  as  possible,  and  the  plaster  added  by 
de^ees,  the  mixture  bein^  constantly  stirred  all  the 
while ;  when  the  whole  is  properly  incorporated  a 
piece  of  Russian  tallow  or  a  little  linseed-oU  is 
added.  Ilosin,  which  toughens  the  cement  verr 
much,  and  beeswax  are  also  used.  If  "  F.  W.  S." 
will  experiment  a  little,  he  will  soon  arrive  at  the 
rieht  proportions.  When  cold  it  should  be  just 
soft  enough  to  be  indented  by  the  thumbnaiL 

Fal. 

[68144.]— Ouckoo  Clook.— The  reason  it  does 
not  "  warn,*'  is  because  you  have  put  the  pin  too 
dose  to  the  lever,  so  that  it  does  not  "run"  just 
before  the  hour.  You  must  take  the  warning  wheel, 
six  pinions  (the  wheel  that  drives  the  fly)  out  of  the 
whed  that  drives  it,  and  put  it  back  bo  as  to  give  it 
a  run  of  full  half  a  turn  before  the  pin  is  stopped 
by  the  lever.  Chaslbs  A.  Jones. 

[68147.] — Photo.  Enlargingr  Apparatus. — 
Wm  *'  B.Sc.**  kindly  describe  the  40  or  50  candle- 
power  Argand  paraffin- burners  referred  to,  and  say 
if  they  can  be  obtained  in  England  ?  If  patented, 
can  he  give  reference  to  the  specification,  or  say  by 
what  name  they  are  known,  and  greatly  oblige  ? 

FDnac  Bebpicb. 

[68150.] — Ohemioal.— You  do  not  say  if  there 
are  any  more  adds  in  the  mixture,  but  if  they  are 
the  only  adds  the  following  analysis  will  do : — ^Add 
Na-iCO,  to  exactly  neutralise  any  free  add,  then  to 
the  neub'al  solution  add  CaCL  (solut.),  allow  to 
stand  for  twenty  minutes,  and  filter.  I. — ^The  pre- 
dpitate  will  contain  CaO  +  CaT.  Add  a  cold 
strong  solution  of  KHO,  shake  up,  and  filter.  1. 
The  precipitate  is  CaO ;  heat  on  Pt.  foil  in  Bunsen 
flame,  ana  add  HC2 ;  the  salt  effervesces,  because 
CaO  has  been  turned  into  CaCO,.  Tl^s  tests  and 
separates  the  oxalic  add.  2.  The  filtrate  =  CaKT, 
add  AgNO,,  a  white  ppt.  Dissolve  in  least  quantity 
of  NH!|H0,  heat;  the  Ag  will  be  deposited  as  a 
metallic  mirror.  This  tests  and  separates  the  tar- 
taric add.  II.— The  filtrate  contains  MCHO., 
MCAO,,  and  M,(C,H,0,).  Add  AgNO*;  boil; 
filter.  1.  The  precipitate  is  AgCHO,,  or  metallic 
Ag,  which,  on  dissolve  in  HXO3,  addFe-Cl*  =  red 
colouration.  This  tests  and  separal^jQie  formic 
acid. 
At 


bromine  water  to  another  portion  =  yellowish 
white  ppt.  This  tests  and  separates  the  salicylic 
add.  (M  The  precipitate  is  AgA.  Dissolve  in 
NH4HO  or  boiling  water.  Add  Fe„Cl«  to  a  portion 
=  red  colouration.  Add  AgNO,  to'another  portion 
«  white  ppt.  of  AgC^jO.^  sol.  in  NH^HO.  This 
tests  and  separates  the  acetic  add. 
Derby.  F.  £.  Hollinoshead. 

[68154.]— Testing  Strength  of  Soda  CnrBtala. 
— Correction. — ^For  10  grains  in  first  line  of  answer 
read  10  grains.    Printer*  s  error. 

F.  Knott,  Analytical  Chemist, 

Woolwich  Arsenal. 

[68157.]  —  Oup-and-Ball  Miorophone.  —  I 
made  a  microphone  of  this  dass  six  months  since,  and 
had  just  the  same  difficulty ;  but  on  increasing  the 
size  of  ball  and  the  aperture  between  the  two  cups 
no  crackling  was  heard,  and  the  instruments  are 
now  in  daily  use.  I  made  diaphragm  of  straight- 
grained  deal  |in.  thick,  and  have  three  Ledanche 
cells  at  each  end,  but  have  not  tried  less. 

Huddersfield.  W.  G. 

[68162.]— Stereotype. — There  is  but  one  way  of 
obtaining  a  perfect  plate  from  a  plaster  mould,  and 
that  is  ^  **  dipping.**  Dry  and  warm  the  plaster 
mould ;  then  fasten  it,  face  upwards,  in  a  shallow 
cast-iron  pan;  plunge  pan  and  all  into  a  pot  of 
molten  metal,  and  keep  it  immersed  until  bubbles 
of  air  and  steam  are  no  longer  given  off.  Draw  it 
out,  permit  it  to  cool,  and  separate  plaster  from 
mould  (of  course,  spoiling  the  mould),  and  you  will 
find  a  perfect  copy  of  the  original.  If  this  process 
is  too  elaborate,  tr^  Si>ence's  metal,  if  you  can  set 
it.  If  not,  advertise  ^o\xx  address,  and  I  can  let 
you  have  a  somewhat  similar  compound. 

Stebeoobapeic. 

[68165.]  —  Priamatlc  Dioptric  Dissolving 
Apparatms. — The  following,  which  I  have  taken 
from  "Chadwick's  Lantern  Manual,**  may  interest 
"Photus**:  —  The  Rev.  Canon  Beediey  some 
thirty  years  ago  ^1840)  had  a  lantern  constructed  in 
whidi  only  one  hght  was  used  to  illuminate  three 
distinct  optical  systems,  and  for  the  purpose  of  pro- 
ducing dissolir'ing  views  and  other  dioramic  effects. 
This  lantern  was  first  exhibited  at  the  Exhibition  of 
1851,  and  is  here  illustrated.  It  consists  of  three 
separate  optical  systems  emanating  from  one  body, 
with  prisms  placed  at  the  extremities  of  the  side 
flnrstems,  which  were  placed  at  such  angles  that  the 
(Uses  from  all  three  were  concentric  on  the  screen. 
The  first  illuminating  power  used  was  the  oxy- 
hydrogen  limelight,  the  cylinder  form  of  lime  being 
used,  and  which  was  supported  upon  a  pin,  this  pin 
being  fixed  central  with  all  three  condensers.    An 
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anegoal  li^t  nas  the  remit,  the  aide  syntenu  r< 
caving  len  ihan  the  ocDtm  one.  As  it  was  tbe 
mredtor's  intAction  uot  on]j  to  produoe  diSBOlving 
TUWB,  batalao  to  hare  all  three  ^itoiiu  in  operaUon 
at  the  BBme  tune  when  required  for  effects,  S:e.,  be 
therefoce  di^Mided  the  cylindec  foim  of  Ibne,  and 
mbrtituted  tb«  ipheriod,  vhidi  was  nupeuded  by  a 
platinum  irira  orerthe  flame  of  a  fountain  oil  lamp, 
thiough  the  centre  of  which  paiaed  a  gentle  ■tteara 
of  oxygen.  The  whole  of  the  lower  portion  of  the 
lime  WM  thui  rendered  luminoiul;  incandeKent, 
and  tbe  m;i  of  light  collected  br  each  sjitem  thna 
eqnalifed.    The  oirgen  nozds  being  of  Urge  aJia, 


little  ptteaore  was  needed,  and  therefore  the  lime 
wai  not  liaUe  to  split,  oa  if  a  miall  nozzle  and 
heavy  praooies  had  been  used.  Although  this  0x7  ■ 
calcinm  light  was  much  inferior  to  oiy-hrdrogeD. 
it  proved  veiy  mcoeeatal  for  Emall-nsed  diicB.  Ji 
very  perfect  mechanical  dlnolTarwai  attached,  and 
tbe  wboto  Btrangement  was  so  rimple  and  unique 
that  we  cannot  but  m^reas  surprise  that  the  prm- 
ciple  hai  so  lon^  remained  tn  ttalu  qua.  This  nuns 
idea  of  dissolTUig  with  one  light  has  been  adopted 
in  U.  Dnboacq'a  apparatus ;  both  sets  at  lenses  were 
placedai  dosetogether  as  ponaible  with  cou lenience, 
and  parallel  la  each  other,  a  concave  reflector  being 
arranged  to  throw  the  light  to  each  condenser 
altenutely,  whUe  a  very  simple  diding  diaaolrer 
openedand  closed  tbe  objectivea.  X.  Y.  Z. 

[68176.]— ToPuteiLSabberto8t«r«aHatal. 
— Tale  pulverised  shellac  diasolved  in  t«i  times  its 
weight  of  purs  ammonia.  In  three  days  the  mli- 
tore  wil!  be  of  the  required  oonsiiteatTv.  Amiootiit 
penetrates  the  rubber  and  enables  jhe  shelloo  tc 
take  firm  hold ;  but  us  it  all  evaporates  in  time  the 
rubber  is  immavabiy  fastened  to  the  metal.  The 
following  is  said  to  be  a  good  cement  tor  leather  :^ 
ioz.  gutt^wicha,  loE.  indiarubber,  toz.  pitch,  jus. 
ihelloci  joz.  oil.    Melt  together  and    — 


deflmtely  what  jou  mean  by  "  1 
joameonmere^  sslf'Wiu£ng' 
iwfwoA  the  dock  bands:  it  eitherwinds  the  spring, 
(self-wiadln^iOrmaTestlMpeodnlam.  The  lengUi 
of  pendnlom  is  determined  t^  tha  ipMe  yon  have  at 
your  dinosal  lor  it.  Seconds  pendulum  3EI-Itin., 
and  nDdnlnma  to  beat  half  the  time  will  be  ona- 
Kninh  the  length.  The  langlll  of  pendulum  deter- 
miitea  fiie  teun.  Example ;  A.  oanb«  wheel  1^  64 
geuing  with  nert^inicm  of  8,  having  a  wheel  of  60 
in  its  arbour  geanng  with  pinion  of  S  earning  the 

3s  train  fnr  ^  "  °°   =   tn 


3,600  aeconds   psr    hou.     Elwtrlo 
I  keep  no  time.    Self-wound  clonks  would  if 
w^.    Some  of  our  electrioal  friends  will  tell 
ra  of  a  battery.  CaasLZB  A.  Joxns. 

[S8179.]— Ooattnr  tor   Ou-bon  Oalla.— Fint 


the  maken  of  the  carbmi  cells  are  tnnt^i^Ii^g  the 
outside  now.  I  diould  think  the?  would  do  those 
ol  "  J.  W.  S."  if  he  commonicated  with  them. 

W.   J.    WOODWiBD. 

[68183.1— Compresaed  Air.— I  will  try  to 
answer  this  query  in  popular  language,  without 
using  such  terms  as  latent  heat,  spedflc  heat,  Ac., 
as  I  think  it  is  one  which  many  mechanics  would 
like  to  undeiBljind.  Lot  us  flrat  try  to  grasp  the 
fact  that  there  is  a  certain  quantity  of  heat  in  evciy 
cubic  foot  of  air  taken  from  the  atmonihere ;  then 
imagine  a  vertJcal  crlinder.  A,  contaiome  4c.tt.  of 
this  air.  Force  a  mslon  down  from  a  to  a'  until 
r  occupies  only  left.,  and  we  shall  havs  a 


vsj,  and,  assuming  i 

"  cooled  with  water  down     to  the  heat  of 
lounding  air,  we  shall  have  lost  about  |thi  the  original 


occupes  its  origin^  space  of  4c. ft. ;  but  these  4ft. 
now  only  contain  the  heat  of  1ft.  o(  the  surrounding 
atmospltera.  Again,  tor  aimplidty,  we  may  assume 
the  heat  of  the  Ift.  of  compressed  air  to  be  60',  and 
this  being  expanded  over  4ft.  to  be  16°  only,  or  17" 


below  freecing.  Hence  "the  freezing  atmosphere' 
produced  by  the  eihaust  air  from  your  engine  is 
evident.  I  cannot  undentand,  nor  do  I  beheve, 
that  "  Che  pipes  leading  from  the  engine  are  quite 
hot "  (if  you  mean  the  enzine  using  the  compiessed 
air)  unless  the  compreeeeo  air  conveyed  to  it  is  per- 
ceptibly hotter  than  the  surrounding  air.  The 
figures  BBBumed  above  are  only  approximate  ;  but  I 
hope  they  have  inrved  the  purpose  of  showing  the 
general  principles  asked  in  the  query,  and  at  the 
same  dme  how  freezing -rooms  are  supplied  with 
refri^ierating  air  for  freezing,  conveying,  and  pre- 
serving fresh  meat-  Aoies. 
£98191.]— Wounda.— In  r^ly  to  the  query  of 
■  H.,''  I  beg  to  infonu  him  about  the  piercing 
the  breaata  as  wo  boys  performed  the  operation  at 
the  Lyc^  I  mentioned.  The  operation  is  so  idiajple 
that  it  is  not  required  to  make  any  sketch.  Ilie 
only  requisites  are  some  fine,  strong,  sewing  sillE.  a 
long,  thin  needle  with  a  long  eye  (a  small-sue 
darning-needle  is  just    the  thmg),  and  a  pair  of 

Eld  ear-wires  of  &e  largest  uze.  The  needle 
ould  perforate  the  centre  of  the  breast  from  side 
to  side  m  a  horizontal  direction,  and  ^oiild  pass 
close  to  the  skin  of  the  body,  so  that  the  ring,  irtien 
inserted,  may  lie  flat  on  the  body  below  the  Creast. 
Tbe  mode  in  which  we  used  to  proceed  is  this : — 
Standing  in  front  of  a  mirror,  make  a  little  dot 
with  ink  on  each  side  of  the  breast,  oentrally  and  at 


now  liU  next  day  :  hv  proceeding  in  this  gradual 
manner  to  enlaige  the  holes  very  little  pain  ia 
caused.  The  next  day,  or  the  day  after  is  oetter, 
>  the  gold  rizigi  may  be  inserted.  To  do  thia,  havs 
I  the  rings  rmdy  opened,  then  cut  off  the  threads 
close  to  one  side  of  the  breast  ond  pull  the  whole  of 
them  out  of  the  hole  into  which  at  once  put  the 
point  of  the  ring  and  pan  it  through  before  the 
hole  con  begin  fo  close.  When  the  rings  sre  onoo 
inserted  all  trouble  is  over.  In  a  very  short  time 
one  could  scarcely  know  that  tbe  rings  were  being 

.    -jytyog  should  touch  them  rudely. 

:  to  move  them  until  healed :  only 
tbree  or  four  timoa  a  day  alightly  with 
olive  oil,  which  will  prevent  them  sticking.  They 
should  not  be  removed  from  the  breasts  tor,  at 
least,  several  months;  as,  until  the  holes  are 
thoron^y  cicatrised,  there  is  a  tendency  to 
grow  up  again.  Although  this  description 
may  seem  long  and  camphcated,  it  is  really  ver^ 
simple  in  practice,  and  gives  not  much  pain;  it 
only  requires  a  little  cars  and  some  reeolutioa.  If 
"  £.  K?'  Irishes  to  try  the  experiment  of  piorcinK 
his  breaata,  I  am  aure  ho  wtU  be  quite  aatisfieS 
j  with  this  method.  I  hope  he  will  send  word  to  the 
I  EsoTjan  MscBiato  to  say  how  he  succeeded.  Of 
ooune  the  operation  oould  be  done  with  an  eaz- 
I  pieroer  ;  but  it  would  be  then  much  more  painful, 
I  as  the  hole  would  have  to  be  made  tul!  siie  at  once, 
I  and  it  would  require  the  aid  of  a  jeweller  to  par- 
form  it.    Although  I  have  J — ■ i.._— ■._ 

bad  their  hreasta  pierced,  ] 

lidays,  I  vras  intaodueed  to  a  young  Polii 
artist.  One  occasion,  asdiewassiningdc 
myself  standing  by  her  aide,  I  notioad  aonething 
ahmingiiiBidelMrboaom,hra' dress  being  low  in  front. 
On  gemng  another  took  I  saw  it  was  a  ring  in  her 
breast.  On  a  future  ocoaaion  I  told  her  what  I 
saw,  and  she  allowed  me  to  see  the  rings  in  ntn. 
They  were  of  gold,  neortyai  large  as  a  crown  piece, 
and  quite  thick.  She  told  me  that  it  was  quits 
usual  for  the  peasant  girla  in  the  part  of  Bussiao 
FoLmd  from  whence  she  come  to  wear  them,  but 
usually  made  of  silver.  She,  however,  and  some  of 
her  girl  friends  who  had  been  penniaded  to  snlnnit 
to  the  operation,  wore  gold  ones.  These  large  ring* 
are  commonly  worn  in  the  ears  also,  but  uey  ara 
mostly  amooth,  and  not  facetted  like  the  cinga 
genenlly  worn  in  this  country.  The  operation  waa 
performed  for  this  young  lady  by  a  jeweUer  with  » 
urge  eor-jiienwr.  She  said  the  pain  produoed  W 
the  pieronff  was  very  great:  she  newly  faintod, 
and  hardly  had  courage  to  have  the  seoond-  breoat 
pierced.  But  astherewasaringinonebraaatitw>B 
useless  to  hesitate,  BO  aflec  a  short  rest  abe  submitted 
to  have  the  other  one  pierced ;  after  a  few  bouts 
the  pain  had  entirdy  ceased.  When  I  saw  her  shft 
had  worn  the  rlnga  lor  some  years  without  any  in- 
convenience. During  the  five  or  sis  yean  that  Z 
wore  rings  in  my  breasts  I  never  found  them  any 
trouble;  indeed,  I  was  very  seldom  oonsciou  th&t 
I  was  wearing  them.  As  I  no  longer  reside  in  Bir- 
mingham, I  beg  to  subscribe 'myseU 

JtJLa  Oux. 


1  it.  Although  I  have  known  many  boys  who 
their  hreasta  pierced,  yet  unCQ  lately  I  never 
with  a  lady  who  had  submitted  to  this  opera- 


its  base,  to  show  theplocee  where  the  needle  should 
pass  in  and  out.  Take  a  piece  of  the  silk  about 
Sin.  or  lOin.  long,  and,  doubling  it  in  the  middle, 
tie  the  two  free  ends  together,  and  pass  the  loop  end 
for  about  an  inch  through  the  eye  ot  (he  needle; 
then  lay  hold,  with  the  first  finger  and  thumb  ot 
the  left  hand,  ct  the  akin  which  is  underneath  the 
breast,  so  as  to  hold  it  steady,  and  protruding  in 
front,  and  having  a  thimble  on  the  second  finger  ot 
the  right  hand,  take  the  needle,  and  entering  its 
point  at  the  dot  on  one  side,  paae  it  throush  the 
breast  and  out  at  the  other  dot.  If  the  needle  does 
not  oome  out  in  the  proper  place,  it  may  be  par- 
tially witjidravrn  and  ite  direction  corrected.     As 


placed,  then  dniw  it  through  the  breast,  carrying 
with  it  the  loop-end  ot  the  thread,  whidi  will  now 
be  on  one  side,  and  the  tied,  loose  ends  on  the 
other.  Not  mora  than  an  inch  of  the  loop  should 
be  drawn  through,  as  it  has  presently  to  be 
retracted.  Perforate  the  other  breast  in  tha  same 
manner.  The  needle  is  no  more  required  after 
this.  Now  take  two  pieces  of  the  silk,  each  as  long 
"  the  flrat  one,  and  possinic  them  throuirh  (he  loor 
■     "    ■  ■■       1,  dSSle  -—    -  "^    "   "■        * 


f  the  first  thread,  ( 

.  je  each  pair  of  looei 

the  breut  steady  with  c 


ro  other  threads 


threads  p 


being  not  any  more  wanted.  There  are  now  four 
.i.~j.  pasBioK  through  each  breast,  two  loops 
.  one  aide  of  it  and  two  pairs  of  loooe  ends 
?ther  side.  The  silk  thread  ahould  be  as 
atrong  as  poaaible,  elthou^  rather  fine,  as  it 
requires  some  force  to  pull  it  throng  the  skin. 
The  operation  may  be  further  proceeded  with  at 
preaent  or  be  left  till  next  day  as  protemd.  To 
proceed :  Place  in  each  loop  two  threads,  in  the 
tsme  manner  as  before,  and  draw  each  pair  succee- 
avely  through  the  breasts  so  as  to  have  eight 
threads  pmmg  through  each  ot  them.    Leave  it 


[68I9S.J— L«rvMt  Loaomottva.— 
looo.,  which  may  be  regarded  as  the  largest  engine 
in  the  world,  <ras  constructed  lately  in  uie  Centi^ 
Pacific  By.  shops  at  Sacramento,  for  use  on  the 
Sierra  Nevada  mountaina;  the  loco,  is  called  the 
"  Bl  Oobemador."  Total  length  of  looo.  anid 
tender,  66tt.  6in. ;  driving  whed  base,  19ft  Tin.  ; 
five  pain  ot  drivers  4ft.  Sin.  diam.,  with  a  tour- 
wheel  truck  in  front ;  water  capacib'  of  tender, 
3,600  gallons ;  cylinders,  21  in.  diam.,  3ein.  atroka; 
total  weight  of  engine  and  tender,  98toDS  &a01b. 
There  are  two  six- wheel  trucks  under  the  tender, 
making  a  total  of  twenty-six  wheela  in  all.  I  aiQ 
unable  to  add  more,  or  give  a  sketch  of  the  loco. 
J.  A. 

_      ri^uuu  „,„  theblocksj 

and  believe  it  ia  all  right;  at  least  I  have  never  had 
any  trouble  with  cells  through  it. 

F.  W.  UuQv. 
[68200.)— Ooatlnff  Blootrle  AaaumilUtorB.— 
For  the  podlives  mix  a  stiff  pasta  of  red  lead  and 
one  part  ot  commerdal  snlpburio  add  to  two  of 
water ;  add  and  water  must  be  added  till  oil  trooe 
ot  red  lead  is  gone ;  the  paste  then  fonnKa  ebieflw 
of  sulphate  ot  lead.    The  pasts  is  best  1^  on  with 


Llie  platei 
doner  tl 


be  left  for 

about  a  day  to  dry,  and  after  that  should  be  quit« 
hard  if  the  oonasteucy  ot  the  paste  was  right.  Tha 
nepatives  should  be  treated  in  the  same  «^,  only 
usmg  litharge  instead  of  red  Irad.  Th^  ought 
then  to  be  charged  till  they  boil. 

ELEcnunuxua. 
[68301.]— Bttrd-Wheeli.—Tlio  querist  eaimot 
use  a  larger  or  smaller  wheel  with  Bi  unless  bs 
altos  the  direction  of  the  shafts.  The  Unea  con  - 
stitating  the  ssctional  edges  of  the  tmth  of  bevel 
gear  must,  when  produced  inwards,  all  meet  In  one 


April  o,  1889. 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE:    No.  1.254. 


119 


tiieir  u>ices  coincide.  To' amp  out  a  wlieel  to  ^ear 
with  B,  take  a  oone  whose  length,  upon  its  mde, 
ia  equal  to  that  of  which  B  is  a  part,  and  the 
diameter  of  whose  baM  is  proportioned  to  obtain 
the  desired  speed.  On  this  mark  out  the  teeth, 
taking  care  that  the  flanks  all  radiate  to  the  apex. 
The  angle  between  the  shafts  will  be  half  the  sum 
of  the  vertical  angles  of  the  two  cones.         I.  Q. 

[68204.]  — H.P.    of  Portable   Engine.— The 
I.HJP.  ought  to  be  about  13-6H.P. 

Elbgtboicaniac. 

[68204.]— H.P.  of  Portable  Engine.— 1  expect 
that  B.  J.  Herry  will  find  the  calculating  of  the 
mean  pressure  the  most  difficult  part  of  his  task.  It 
is  generally  doni$  liy  means  of  hyperbolic  logarithms ; 
but  were  I  to  reoonmiend  mm  that  way,  I  am 
afraid  he  wtiuld  be  inclined  to  sav,  with  Shake- 
speare, '*  Out,  hyperbolical  fiend !  ^'  and  take  the 
mean  pressure  on  trust,  which  I  do  not  think  he 
wishes  to  do.  The  method  herewith  is  raUier  long ; 
but  it  has  the  advantage  of  showing  the  pressures  at 
different  parts  of  the  stroke— in  fact,  it  dsaxlj  tells 
one  what  he  is  about.  First,  assume  the  stroke  to 
be  divided  into  a  certaia  number  of  equal  parts— 
in  his  can,  28  of  |in.  is  the  most  convenient.  It  is 
more  than  is  really  necessary,  but  the  jneater  the 
number  the  more  accurate  the  result.  Then  21  of 
these  parts  are  traversed  by  the  iriston  before  the 
steam  ia  cut  off,  and  adding  one  lor  the  cdeaiance 
and  DAssages  (perhaps  this  is  excessive,  seeing  the 
small  piston  speed,  but  it  is  rather  less  than  is 
generally  allowed),  will  make  22.  These  22  parts 
of  steam,  at  601b.,  have  to  expand  to  fill  29 ;  seven 
parts  after  the  cut-off.  In  these  calculations  we 
must  use  the  absolute  m«SBure->Le.,  50  -f-  the 
atmomheric,  say,  65Ib.  Then  there  will  be,  in  the 
cylinder — 


at  the  21st  division  22  parts  at  661b. 

2ard      „         1     „    If  X  Bo 
24th      ..         1     ..    it  X  65 


t» 


}i 


*i 


1430 
62-17 
5958 
67-20 


and  so  on  to  the  28th  division,  when  the  sum  of  the 
values  to  the  right  will  be  1817'30 ;  which,  divided 
by  29,  gives  the  mean  absolute  pressure  =  62*3. 
Subtract  the  atmospheric  to  get  the  mean  effective 
pressure  =  47'30.  Then  the  piston  area  is  3f ;  the 
radiua  souared  «  ^^  x  y  x  V  =  86-62  x  47-3 
B  4097-36lb.    This  acting  over  f  J  x  90  »  210ft.  per 

minute  is  ^^^^^^^^  =  26-09  home-power.    It 

is  an  oM-faahioned  way.  but  being  all  straightfor-* 
ward  arithmetic,  it  wul  perhaps  suit  Mr.  Merry 
better  than  the  hy})erboUc  method  which  I  have  no 
doubt  others  will  give.  I.  Q. 

[68205.]— liftntem.— The  illumination  of  the  disc 
depends  on  the  distance  at  which  the  light  is  placed 
bdiind  the  condensing  lenses ;  if  it  is  too  near  to 
them  the  middle  of  the  disc  will  be  badly  lighted, 
and  if  it  is  too  far  back  the  edges  will  be  dark. 
The  right  distance  is  a  little  greater  than  the  focal 
lei^gth  of  £he  condensers,  but  it  must  always  be 
adjusted  by  trial.  It  is  worth  noticing  that  when 
working  with  a  long-focus  objective  the  Ught  must 
be  bron^t  up  nearer  to  the  condensers  thui  would 
be  right  with  an  objective  of  short  focus.  This,  of 
ooune,  admits  a  wider  pencil  of  rays  through  the 
condensers  and  nves  a  orighter  disc ;  hence  it  is 
wise  to  work  with  an  objective  of  as  long  focus  as 
possible.  The  size  of  the  disc  depends  on  the 
distance  of  the  screen,  as  well  as  on  the  focal  length 
of  the  objective ;  it  may  therefore  be  enlaived  to 
any  extent  within  the  power  of  the  light  to  Ulumi- 
nate  it  sufficiently  by  placing  the  lantern  farther 
from  it.  ^  If  '*J.  ^."  requires  a  simple  method  of 
calculating  the  distance  for  obtaining  a  given  disc 
with  different  objectives,  the  foUowmg  may  suit 
him :  Beduce  the  diameter  of  required  disc  to  inches, 
and  divide  it  bjr  the  diameter  oz  the  slide  in  inches ; 
add  one  to  the  quotient,  and  multiply  it  by  the 
focal  length  of  tiie  objective  in  inches.  The  pro- 
duct will  be  the  required  distance  in  inches. 

F.  E.  C. 

[68207r} — ^Battersr.- 1  do  not  quite  understand 
what  ^^Munrod  "  means  by  the  zmo  at  the  bottom 
of  the  cell.  Does  he  mean  the  zinc  sulphate,  ZnSO^, 
or  does  be  mean  that  he  has  a  Zn  at  the  bottom  of 
the  cell,  lying  flat,  aa  it  were  ?  A  good  solution 
to  use  is  8ul|>hurio  acid  ooa.,  chromic  add  l|o2.. 
and  water  2  pints.  Cannot  state  whether  it  is  baa 
materials  or  wrong  proportions,  as  you  do  not  give 
particulars  to  eitaer.  I  should  certainly  advise 
^-Nimrod  "  not  to  try  and  make  his  porous  cells — 
leave  that  to  the  makers ;  I  know  from  experience 
what  it  is  to  try  ahd  mike  porous  cells.  Tou  must 
not  mix  the  plaster  of  Paris  too  thin,  and  also  avoid 
air*  bubbles.  Any  further  information  *^Kimzod'' 
may  require  shall  be  pleased  to  give. 

F.  W.  Mason. 

[68207.1— Battery  (Bnnsen'a).- The  modem 
form  of  the  Bunsen  is  a  cylinder  of  zinc  surrounding 
the  porous  cell,  and  no  bottom  piece  at  all.  As  the 
size  or  shape  of  the  zinc  has  very  little  to  do  with 
the  efficiency  of  the  battery,  you  may  use  any  form 
of  4iao  you  may  find  most  convenient,  with  equal 
result**    ^  yoa  do  not  say  how  many  oells  nor 


what  voltage  lamp  you  are  using,  it  is  impossible 
for  me  to  say  where  the  defect  may  be.  Two  cells 
should  light  a  4-volt  ]amp  for  several  hours.  The 
best  proportions  for  the  inner  oell  are :— Chromic 
add,  2  parts  by  weight ;  water,  3  parts  by  wdght ; 
sulphuric  add,  1  part  by  weight.  The  sulphuric 
add  may  be  the  ordinary  oil  oi  vitriol,  and  should 
have  a  specific  gravity  of  1-845.  The  addition  of 
one-thira  part  of  nitrate  of  soda  to  the  above, 
confers  great  lasting  powers  on  the  above,  so  that  a 
4-volt  lamp  can  be  run  for  30  hours;  but  nitrous 
fumes  are  given  off  towards  the  end,  and  these  are 
injurious.  Unless  you  are  a  skilled  potter,  you 
cannot  make  porous  ceUs.  Plaster  of  Paris  is  of 
no  use,  since  addulated  water  soon  dissolves  it.  In 
the  outer  vessel^  akmg  with  the  sincp  use  the  ordinary 
1  to  10  sulphuric  add  and  water  mixture.    See  that 

Sur  carbon  contacts  are  good ;  your  failure  is  most 
ely  there.  8.  BorroinB. 

[68208.] — ^Dynamo. — ^There  is  a  printer's  error 
in  my  query.  Instead  of  "  and  14  pieces  of  ^in.  bv 
fin.  wrou^t  iron  are  riveted  on  to  /our  cogs,*' 
which  is  nonsense,  it  should  have  been  printed  '*  to 
form  cogs.*'  My  writing  was,  I  know,  very  bod, 
and  the  word  "  iorm  "  has  been  mfistakfin  for  four. 

(T.  M. 

[68208.]— Dynamo.— To  Mb.  Bottowe.— There 
appears  to  have  been  some  words  left  out  or  mis- 
plaoed  in  this  queiy,  so  that  the  sense  is  by  no  means 
clear.  However,  presuming  that  you  have  an 
annature  with  14  sections,  3in.  in  diameter,  4in. 
long,  wound  with  14  coils  of  No.  13  wire, about  lib., 
with  field  magnets  5in.  by  Sin.  by  |in.,  you  ought 
to  get,  notwithstanding  the  joints,  quite  4  amperes 
at  26  volts  pressure.  1  speak  from  actual  experi- 
ence, aa  I  nave  made  Emson-Padnotti  dynamos  of 
this  type  and  size,  the  only  difference  bein^  that  my 
field-magnet  cores  were  circular  in  section,  IJin. 
diameter,  so  that  the  mass  of  iron  was  about  the 
same.  If  connected  up  as  a  shunt  machine,  you 
ouffht  to  be  able  to  light  five  or  six  6- volt  lamps, 
and  charge  a  small  pocket  accumulator  easily*  Speed 
about  2,5(30  revs,  per  minute.  S.  Bottone. 


[68209.]— Shuat  I>yiiamo.— Premising  that  you 
have  got  vary  little  wire  on  your  armature  (I  get 
nearlv  61b.  on  such  an  armature),  you  maj  expect 
to  get  about  40  volts  from  your  armature,  if  driven 
at  about  1,600  revs,  per  minute,  in  a  suitable  field. 
Allowing  at  this  rate  of  driving  1  volt  per  vard  of 
active  wire,  as  you  have  72  yards  of  wire,  of  whidi 
of  ooune  the  inner  layers  are  idle,  you  may  reckon 
upon  40  volts,  or  more  if  you  drive  faster.  As  to 
the  proper  amount  of  wire  on  the  field  magnets  to 
balance  this,  and  reckoning  by  Sir  W.  Thomson's 
rule,  that  the  resistance  of  the  field-magnet  coils 
should  be  at  least  364  times  that  of  the  annature, 
we  get  for  the  resistance  (running)  of  annature  -15 
of  an  ohm,  being  the  quarter  of  the  resistance  of 
3Ib.  No.  16.  Multiplying  this  by  364^  gives  64-6 
ohms,  which,  taking  mto  account  the  wire  space  you 
have  on  your  field  magnets  (do  I  understand  them 
to  be  4in.  in  diameter  .O,  you  would  best  get  by 
using  about  I3lb.  No.  22,  having  a  resistance  of 
about  6  ohms  per  lb.,  since  13  x  6  s  65.  Driven 
at  about  1,800  revs  per  minute,  you  should  be  able 
to  light  from  6  to  8  of  your  45 -volt  lamps. 

S.  ^OTTONB. 

[68212.]— Idnea  of  Force.- "Lines  of  force" 
have  no  real  existence ;  the  term  is  only  a  means  of 
expressing  magnetic  theory.  If  you  place  a  magnet 
under  a  card  or  piece  of  glass,  and  tap  the  glass 
gentiy,  you  will  find  the  iron  filings  (which  vou 
must  place  on  the  top)  arrange  themselves  in  certain 
curves,  which  are  supposed  to  indicate  the  direction 
of  the  magnetic  forces.  To  explain  the  matter 
fully  would  take  more  time  than  I  have  to  spare. 
See  textbooks. 

Govan.  Enodteeb. 

[68217.]— Sorew-Cuttlnff.— Big  up  a  pulley  as 
large  as  posdble  on  top  slide  screw,  and  bv  means 
of  a  cord  and  suitable  size  pulley  on  mandrel  (led 
throuffh  guide  pulleys)  drive  the  screw  at  the  re- 
quirea  spMd,  and  take  light  cuts. 

Bristol.  T.  C. 

[68218.] — Bicycle. — ^The  number  of  revs,  per 
mmute  would  be  49-7,  or,  say  50.  B.  Juas, 

i;68218.]— Bicycle  Speed.— H  "Wat"  will  do 
a  simple  multiplication  and  division  sum  as  follows, 
he  wm  get  at  a  result  near  enough  for  practical  pur- 
poses. Multiply  1,760  yards  ^ne  mile)  by  8,  and 
the  product  bv  4^  (the  circumference  in  yards  of  his 
driving- wheel),  and  divide  the  result  by  60 
minutes,  and  he  will  find  that  the  revolutions  in  that 
space  of  tune  is  a  fkuction  over  62.  Fuzz. 

[68219.]— Dimamo— Speed  Beauired.  —  To 
Mb.  Bottone. — ^It  is  impossible,  without  knowing 
the  size  and  make  of  dynamo,  to  say  what  speed  is 
required  to  make  it  hght  a  5c.p.  lamp.  To  begin 
with,  I  ought  to  know  the  voltage  of  the  5c.p. 
lamp.  Some  are  made  as  low  as  6  volts,  others 
require  10,  or  even  15  volts.  Those  of  low  voltage 
I^RTslly  take  more  amperes  of  current.  The 
average  is  3|  watts  per  candle-power;  hence,  a 
6-voU  5o.p.  will  take  about  3  amperes,  while  a 
16*volt  lamp  will  psobably  take  about  1  amp^J  I 


Then  again,  most  dynamos  are  constructed  to  run 
with  an  angular  velodty  of  annature  of  about 
lf250ft.  per  minute,  and  are  so  wound  as  to  give  a 

Sven  voltage  and  given  current  at  that  spMd,  so 
at  if  your  dynamo  were  constructed  to  give  onlv 
four  volts,  vou  would  have  to  drive  vexy  mucn 
faster  to  xmuke  up  the  rtsquired  E.M.F.  Again,  a 
dynamo  constructed  to  give  50  volts,  if  driven  very 
sfowly,  would  give  six  or  seven  volts.  One  of  my 
little  15e.  dynamos,  driven  at  3,000  revs,  perminuto, 
lights  easily  a  6,  or  even  an  8-volt  lamp.  The 
annature  is  onl;^  lin.  in  diameter,  «o  that  ttie 
anj^ar  velodty  is  onl^  833ft.  per  minute.  To  get 
this  result  I  am  obliged  to  use  a  comparatively 
large  quantity  of  wire  an  the  armature— nearly  16 
yards — ^which,  if  driven  at  1,250ft.,  shoidd,  and 
does,  actually  give  me  16  volts.         S.  Bonozni. 

[68220.]— BaUoon.— *'J.M.  B.'*  does  not  give 
capadty  of  balloon;  but  you  could  erect  such  an 
apparatus  for  about  £20.  F.  W.  VUkBOV* 

[66221.]— Busty  Water.— If  this  is  caused  by 
the  surface  rust  of  the  iron  pipes  and  boiler,  use  and 
lime  will  be  the  remedy ;  but  if  caused  by  the 
presence  of  iron  in  the  water,  I  am  aftaod  H.  Spink 
IS  in  a  hole,  and  will  have  to  put  up  with  the  incon- 
venience. Fuzz. 

[68224.]— HydrauUos.—Rankine,  in  ^'Applied 
Mechanics,"  and  **Box*s  Hydraulics,**  and  read  all 
the  works  you  can  lay  your  hands  on  bearing  on 
the  subject. 

Bristol.  T.  C. 

[68226.]— Bleotro-Flatinr.— I  expect  the  sub- 
stance is  copper.  F«  w.  Masok. 

[68228.]— Leaky  Portable  Engine.— If  tubes 
are  swelled  into  plate,  they  may  be  tightened  bv 
expanding  them  with  a  tube  expander  j  if  fitted  with 
ferrules,  drive  in  further ;  if  screwed  mto  plate  and 
fitted  with  nuts,  red  lead  and  a  spanner  wiM  tighten 
them.  •  MoGxLL. 

[68228.1— Itsaky  BoilMr.— If  tubes  are  sound 
re<^expana  them  hy  means  of  a  proper  '*  tube  ex- 
pander," and  if  ferruled,  tap  the  terrules  firmlv  in. 
it  the  lattdr  are  too  slack,  stretch  thraa,  or  nave 
new  ones. 

Bristol.  T.  C. 


[68228.]— Iieaky  BoUer  Tubes.— I  pn 
it  is  the  boQer,  not  the  engine,  where  the  leak 
is  going  on.  I  presume  you  have  ferrules  in 
tubes  t'  If  so,  drive  them  out  with  l}in.  or  2in. 
round  iron  oar,  2ft.  longer  than  tubes,  with 
head  upeSt  at  one  end  lust  to  fit  the  tube  nicely ; 
with  tube  esmander  roll  the  tubes,  stretch  old 
ferrules,  or  put  in  new  ones.  M.  W.  S. 

[68228.]— Leaky  Boiler  Tulbea.— Bd.  J.  Metry 
had  better  drive  out  the  rings  by  means  of  a  rod  or 
mandrel  just  fitting  the  tubes,  this  rod  to  be  in- 
serted in  the  smoke -box  end,  and  driven  through 
into  the  fire-box,  and,  of  oouzse,  carrying  before  it 
the  tube-ring.  Next,  with  a  mandrel  sUghtiy 
tapered,  or,  if  procuraole,  with  a  tube-expander,  he 
should  carefully  stretch  the  tube  at  fire-box  end, 
and  having  stratched  the  ring  to  a  proportionate 
size  (this  may  be  done  by  heating  ana  hammering 
on  the  beck  of  an  anvil),  carefully  drive  home  the 
ring  to  its  former  position,  and  caulk  up  the  joint 
wim  a  small  hammer.  To  draw  and  renx  the  tubes 
is  a  much  more  difficult  job,  and  Mr.  Merry  had 
better  not  attempt  it  unless  he  is  a  handy  mechanic. 

Fuzz. 

[68229.]— Eleotric  Indicator.— Try^  the  addi- 
tion of  another  oell.  Providing  the  wires  are  pro- 
perly insulated,  there  will  be  no  harm  in  having 
them  whitewashed  and  covered. 

F.  W.  MAflOsr. 

[68229.1— Bleotrio  Indicator. —The  reason 
your  bells  will  not  work  when  you  insert  your 
galvanometer  in  the  drouit,  is  because  the  cous  of 
me  galvanometer  offer  so  much  resistance  that  the 
battery  cannot  work  through  it.  The  wire  on  the 
cofls  may  appear  the  same  size  as  that  on  the  bells, 
but  there  is  much  more  of  it.  Your  wires  are  verr 
poorly  insulated,  and  it  will  not  do  to  whitewasn 
them,  though  papering  over  them  will  do  no  harm. 

F.  C.  AijJBOP, 

[68231.1— Injection  of  Petroleum  in  Steam 
Pipe. — Ifot  mudi  danser  of  expUmaa  with  the  ex- 
haust steam  mixed,  ix  only  a  small  proportion  of 
petroleum.  Have  the  supply  of  latter  overhead 
some  distance  away',  and  lead  a  pipe  to  funnel  and 
let  a  small  jet  of  hve  steam  spray  tine  petroleum  hf 
Uowing  acrooB  the  open  end  of  supply  pipe. 

Bristol.  T.  a 

[68232.]  —  I<ena.— The  (negative)  focus  of  a 
Burlow  lens  (whidi  for  astronomical  purposes  at 
lecwt  must  be  an  achromatic  oombinatioxi)  is  usually 
from  4in.  to  8in.,  and  may  be  ]>laced  at  wy  distance 
from  field-lens  of  eyepiece,  but  the  limits  are  from 
2in.  to  6in.  One  of  4m.  negative  focus,  placed  from 
2in.  to  3in.  from  field-lens,  would  suit  you  vezy 
well.  The  second  query  is  fully  explained  on 
page  389  of  Vol.  XLVI.  If  *'F.S.A.^  has  any 
desire  to  make  an  achromatic  o.g.,  he  should  read 
up  the  articles  on  Objeot-Olass  Making  in  Vols. 
l^YH.  and  XXXVIII.  J.  G.  Lonoorr. 
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r68233.]— Bell.— Sketches  are  all  right,  though 
len-hand  one  is  rather  difficult  to  make  out.  Test 
your  magnets — I  fanc^  there  is  something  wrong 
with  them ;  look  likewise  to  your  oonuectiona. 

F.  W.  Mason. 

[68233.]— BeU.— Your  beU  should  work  aU  right 
if  joined  up  as  shown  in  either  of  the  sketches.  The 
size  of  wire  on  the  bobbins  is  rather  small,  however, 
and  better  results  would  be  got  by  usiucr  No.  26 
B.W.Q.  double  sflk-oovered.  Perhaps  tue  bell  is 
not  properly  adjusted ;  the  proper  method  of  adjust- 
ing a  beU  was  given  in  article  II.  of  "  Electric-Bell 
Construotion."  F.  G.  Allbof. 

[68234.]  —  Oharglnff  Aocniniilatorm  firom 
Small  Dynamo. — ^I  jpresume  '*  A  CycUst "  means 
a  tricTde,  and  not  a  bicyde,  as  I  cannot  see  how  he 
sets  uie  avnamo  on.  Ouib  for  accumulators  should 
be  14  Inr  6  by  4,  four  ceUs,  and  chanra  till  gaa  is 
given  off.  F.  W.  Misosr. 

[68234.]  —  Oharffinff  AoomaulatoTs  f^om 
Small  Ilynaxno. — ^Firstly,  you  will  require  four 
cells  of  accumulators  to  light  your  8- volt  lamp,  sinoe 
each  cell  ^ves  two  volts.  These  must  be  coupled 
up  in  series.  Their  size  for  16  minutes'  run  need 
not  exceed  4in.  by  4m.  by  lin.  The  reason  why 
you  have  not  been  able  to  charge  your  accumulator 
from  your  dynamo^  though  you  can  easily  do  so 
from  your  battery,  is  because  your  dynamo,  being 
shunt  wound,  will  not  work  at  aU  with  so  low 
a  resistance  as  the  oeUs  present.  If,  however, 
you  insert  in  circuit  a  piece  of  No.  30  Oerman  silver 
wire,  say  about  3ft.,  you  will  find  that  your  accu- 
mulatozB  will  charge.  For  convenience  of  packing 
into  a  small  snace  uiis  wire  should  be  silk-covered 
and  paraffined.  It  may  then  be  rolled  into  a  tight 
litUe  coil  and  inserted  between  one  terminal  of 
the  dynamo  and  one  electrode  of  the  accumulator ; 
the  other  terminal  of  the  dynamo  being  connected 
aa  usual  to  the  other  electrode  by  means  of  a  short 
length  of  copper  wire.  Two  Vrires  are  now  to  be 
Inouffht  from  the  accumulator  to  the  lamp.  Tou 
will  find  that  the  accumulator  will  act  aa  a  kind  of 
flywheel  on  the  dynamo,  taking  up  the  excess  of 
current  during  rapid  travelling,  and  giving  it  up 
when  Blackening.  It  should  be  disconnected  when 
stopping.  S.  BonoiTE. 

[68235.]— Engine  Qnery.— The  diagrams  have 
been  reduced,  and  it  is  a  query  as  to  how  much ; 
but  I  have  assumed  them  as  hou-size.  Divide  them 
into  10  equal  divisions,  and  measure  the  heights 
within  the  diagrams  between  each  ordinate.  I  nmke 
the  total  for  hj).  84in.,  which,  with  481b.  to  lin., 
gKvea  3921b.  This  divided  by  10  =  39*2  average.  In 
Uie  same  way  I  make  12* lib.  average  for  l.p.  Let 
us  take  391b.  and  121b.  Area  13in.  diam. 
•  132'7Bq.in.,  and  132*7  x  39  -  5,1751b.  Area 
22in.  diam.  »  380-lsa.in.,  and  380-1  x  12  ^  4,561 
(which  seems  tolerably  even). 

(5176  -K  4561  ■  9736)  x  6  x  60  ^  106HP 
33,000  ' 

The  extra  pressure  would  make  but  little  difference 
in  this  case,  but  would  be  in  favour  of  the  higher 


Bristol.  T.  C. 

[68239.1— Lifting'  Water.— This  is  ten  gallons 
per  minute,  which,  under  the  circumstances,  will 
require  f  to  IH.P.,  and  an  ordinary  force-pump 
Sin.  diam.  of  plunger  and  7in.  stroke,  or  equivalent, 
should  do  it.  Have  an  air-vessel  next  the  pump,  or 
as  near  as  convenient,  and  l^in.  pipe— that  known 
as  steam-pipe  with  screwed  sockets.  Pressure  on 
pump  «  80U).  per  square  inch. 

Bnstol.  T.  C. 

[68240.]— Eleotro-Kotors :  How  Made.— To 
S.  BoTTOVE. — ^The  dimensions  givBn  are  correct. 
Thickness  of  F.M.'s  ^^jin. ;  thidmess  of  yoke,  |in. 
The  distance  between .  the  annature  and  sides  of 
tunnel  should  be  about  t^in.  all  round,  and  this 
practically  decides  the  distance  of  pole  pieces. 

S.  BOTTOMB. 

[68241.]— Valve.— What  do  you  call  extreme 
pressure,  and  how  large  is  the  port.  However,  I 
should  think  that  a  balanced  drop-valve  might 
suit  you. 

Bnstol.  T.  C. 

[08241.] — ^Valve. — ^The  above  query  hardly  gives 
enough  information ;  but  I  have  just  taken  out  a 
patent  for  an  instantaneous  valve  that  may  be 
worked  by  a  handle  or  a  float,  and  have  supplied 
one  to  the  London  Hydraulic  Power  Co.,  of  which 
they  speak  very  highly.  I  shall  be  oleased  to  give 
any  information  respecting  this  if  *'  One  Anxious  to 
Know "  could  give  me  fuller  particulars  of  his 
requirements.  C.  £.  Qittins. 

[68242.] -Wimahnret  Kachines.— "Olatton'' 
will  find  the  above  machines  useful  for  every  ex- 
periment for  which  the  old  amalgam  machine 
answers.  When  using  au  influence  machine  with 
the  glass  stool,  it  is  better  to  dispense  with  the 
Leyden  jars,  for  when  the  Leyden  jars  are  in  the 
circuit  it  is  always  likely  that,  oy  some  unintended 
movement,  drcmt  with  the  outside  coating  of  the 
jar  is  maae,  and  a  painful  spark  obtained.  One 
great  advantage  of  the  Wimshurst  machine  over 


the  older  forms  is  that  it  is  always  ready  for  full 
and  perfect  action  with  about  the  first  turn  of  the 
hanme.  The  glass  stool  and  similar  experiments 
are  best  performed  by  connecting  one  terminal  to 
the  stool,  and  the  other  terminal  to  the  earth. 

J.  W. 


usingi 

that  the  contacts  are  defective,  and  that  the  steel 
wire  is  vibrating  very  much ;  but  this  is  simply  a 
guess.  I  must  have  more  particulars  as  to  the  tele- 
phones themselves,  in  order  to  be  able  to  advise 
intelligently.  S.  BonosiB. 

J 68246.]— Tainted  Well  Water.— Hard  to  state 
ess  an  analysis  is  made ;  but  at  any  rate  the  well 
should  not  be  messed  about.  Tij  filtering  the 
water ;  but  if  then  the  water  has  still  an  unpleasant 
smell,  have  it  analysed.  F.  W.  Mason. 

[68250.] — ^Dynamos. — ^If  the  motor  were  wound 
carefully  so  as  to  get  the  full  amount  of  wire  on  the 
armature  and  fielos,  you  could  easily  Light  a  6-voIt 
5c.p.  lamp  if  you  drove  it  at  2,000  revs,  per  minute. 
Provided  you  had  two  wires  to  your  block  of  wood, 
one  for  rach  platinum  loop  of  your  lamp,  and  a 
twin  flexible  conductor  from  dynamo  to  block,  you 
could  carry  the  lamp  about.  S.  BorroyB. 

[68253.]— Standard  Blement.— The  standard 
element,  as  it  gives  a  constant  potential,  is  used  for 
verifying  and  calibrating  voltmeters  and  galva- 
nometers, also  for  testing  resistences.  and  com- 
paring the  E.M.F.  of  other  batteries.  &c. 

S.  BOTTONE. 

[68253.] — Standard  Slement.— A  standard  ele- 
ment is  a  cell  whose  E.M.F.  is  taken  as  the  standard, 
and  to  which  sdl  other  cells  are  expressed  in  terms 
to  the  standard  E.M.F.  The  usual  standards  are 
the  DanieU  and  Latimer- Clark.  I  am  writing  on 
article  now  for  '*  £.  M.**  on  this  standard  battery, 
which  I  think  may  help  T.  Heath.  Any  further  in- 
formation I  shall  DC  pleased  to  give. 

F,  W.  Mason. 

[68254.]-— Bichromate  Solution. — ^Tou  ought 
to  be  able  to  dissolve  3oz.  of  bichromate  of 
potash  to  tiie  pint,  with  the  addition  of  l|oz.  (fluid) 
strong  sulphuric  acid.  Bichromate  of  potaui  dis- 
solves in  a  far  larger  quantity  in  hot  water  than  it 
does  in  cold,  so  that  when  the  solution  cools  the 
bichromate  crystals  are  thrown  out. 

F.  W.  Mabon. 

[68254.]— Bichromate  Solution.— It  is  quite 
true  that  some  of  the  bichromate  crystallises  out 
when  the  solution  cools ;  but  the  addition  of  sul- 
phuric acid  decomposes  the  bichromate,  with  the 
production  of  potaanc  sulphate  and  chromic  acid, 
pfearly  sll,  if  not  sJl,  the  bichromate  is  thereforo 
dissolved.  But  why  use  bichromate,  when  you  can 
get  chromic  add  so  cheaply  ?  It  dissolves  so  freely 
m  water,  and  no  chrome  alum  is  formed,  so  that  no 
crystals  form.  S.  Bottone. 

[68256.] — ^Dynamo. — Connect  this  up  in  series ; 
it  will  then  light  four  or  five  5- candle  power  lamps 
of  eight  volte  each,  if  run  in  parallel.  As  a  series- 
machine  it  will  not  do  for  accumulator  charging,  as 
it  will  reverse.  Tou  could  charge  your  accumu- 
lators with  it  if  you  coupled  it  up  as  a  shunt  ma- 
chine. Tou  would  need  a  sw;^tch  arrangement  on 
the  dynamo  terminal  board,  so  that  you  could  con- 
nect it  up  as  a  shunt  or  a  series,  oy  altering  the 
position  ox  the  switch.  S.  Bottons. 

r68257.]—i:-icense  to  Grind.—"  Travelling 
Dick"  does  not  require  a  license  to  go  about 
grinding.  A  license  is  only  required  when  a  person 
goes  about  selling  goods  he  does  not  make.  If  he 
makes  the  articles  ne  sells,  he  requires  no  license. 

ECQTAL. 

[68257.1  —  License  to  Grind. —"  Travellinj; 
Didc"  mould  inquire  at  the  police-office  in  his 
neighbourhood  whether  a  **  pealar*s  certificate  '*  is 
required,  as  in  the  case  of  persons  who  hawk  on 
foot.  An  Excise  license  is  not  now  required  for 
**  foot  hawkers  ** ;  but  a  certificate  from  the  super- 
intendent or  inspector  of  police  of  the  district  over 
which  the  foot  pedlar  travels  is  required.  An  Excise 
Ucense  was  never  reauired  to  be  taken  out  by  a 
person  who  did  not  sell  goods  as  well  as  "  g^d." 

SUPEBVISOR. 

[68258.]--Grinding-in  Pluff  Taps.— "Dicky 
Sam''  should  use  a  good  free  oil  as  lubricant, 
mixing  the  flour  emexy  to  the  consLstency  of  cream, 
or  thereaboute.  Fuzz. 

[68258.]— Ghrinding  Pluff  Taps.— It  is  your 
method  more  than  your  material ;  but  use  sand.  You 
appear  to  keep  the  plug  in  one  place  too  long — ^it 
should  be  continually  withdrawn  a  short  distance 
and  then  pushed  in  tight,  and  only  let  the  top  turn 
two  or  three,  or  a  very  few,  times,  between  each 
withdrawal.  This  will  prevent  rings  and  seizing ;  a 
little  oil  for  .the  finish. 

Bristol.  T.  C. 

[68258.]— Grinding  Pluffs  in  Taps.— There  is 
a  soft  eaith  called  locally  "Mullic*'  by  the  brass 
workers,  and  used  by  them.    Animal  oil  or  thin 


tallow  works  "sweetef*'  than  water.  Work  the 
latter  spindle  only  a  revolution  or  two,  backwards 
and  forwards,  in  the  absence  of  "  muUic  "  try  the 
finest  grindstone  trough  deposit  you  can  get.  Dry 
it  and  mix  a  Utde  French  chalk  or  rottenstone  witn 
it,  and  use  oil,  &c.,  aa  suggested  above. 
Birmingham.  TTat.t^ 

r68259.]  —  Cylinder.  —  Of  course,  when  the 
cylinder  is  cooled  by  standing,  the  steam  condenses 
on  entering.  Keep  the  jet  cocks  open  until  cylinder 
is  hot,  and  the  knocking  ceases. 

Bristol.  T.  C. 

[68260.]— Dynamo.— Presuming  this  to  be  a 
Siemens  Alteneck  dynamo,  with  drum  armatore 
wound  with  lib.  No.  18  wire,  you  should  get,  if  the 
machine  is  perfect,  40  volte;  but  8lb.  of  c.c.  wire 
(what  gauge?)  on  the  fields  may  be  very  wastofal 
if  the  wire  is  coarse  and  the  machine  is  shunt- 
wound,  while  it  may  be  quite  right  if  very  ooane 
and  series-wound.  If  the  latt^,  the  madune 
would  probably  light  four  or  five  10c jp.  lamps  of 
15  to  20  volte  each.  8.  Bottone. 

[68261.]— Li«rhtinff  Shop-Window  by  Elec- 
tricity.—To  Mb.  BoTTONB.— The  best  battery  for 
your  purpose  will  be  a  modification  of  the  Fuller. 
Make  up  a  solution  of:  chromic  add,  3  parts; 
water,  20  parte ;  sulphuric  add,  6  parte.  Use  this 
in  the  porous  cell  along  with  the  carbon.  In  the 
outer  cell,  with  the  zinc  ^which  must  be  amalga- 
mated), use  a  mixture  of  sulphuric  add,  I  piut; 
water,  11  parte.  The  number  of  cells  will  depend  on 
the  voltage  of  the  lamps  used.  Say  you  were  going 
to  use  two  lOcp.  lamps  of  about  15  volts,  you 
would  need  eight  or  ten  such  cella. 

S.  BOTTONB. 

[68262.]— Power    of    Kn»ine.— You  will  get 
16H.P.  with  #  cut-off. 
Bristol.  T.  C, 

[68262.]  —  Power  of  Bngrine.- Your  engine 
would  be  17'7H.P.,  or  9'»4  effective  H.P. 

R.  James. 

[68262.]— Power  of  Engine.— Bunuing  at  73 
revs.,  you  would  get  about  30lb.  mean  preasure, 
which  would  make  your  engine  indicate  13'dH.P. 

McGiLL. 

[68262.]— Power  of  Engine.— 8«   x  1    x  75 

x'40  X  4  =  687,036-8ft.lb.,  which  is  equivalent  to 
this  number  of  pounds  lifted  1ft.  high  every  minute, 
or  IB  horse-power.  J.  A. 

[68263.]— Pipes  for  Engine.— ^Have  Jin.  steam- 
pipe  and  j  exhaust,  if  this  is  to  indicate  IH.P.  only. 


port  added  to  twice  the  lap.    No  lap  to  exhaust,  or 
lead  either. 
Bristol.  T.  C. 

[68265.]— Modified  Battery.— To  Mb.  Bor- 
TONE.— E.M.F.  about  1-079.  Duration  entirely 
according  to  work  put  upon  it.  I  have  run  one  of 
these  batteries  for  more  than  18  months  right  off 
for  transmitting  hourly  dock  signals. 

S.  BonoHE. 


Another  Bsmamite  Qnn.— A  Mr.  Hicks  (of 
America^  has  invented  a  centrifugal  dynamite  gun, 
and  has  Drought  it  to  this  country  with  the  view  of 
submitting  it  to  the  Admiralty  authorities.  The 
imkhine  is  made  up  of  a  rotetii^  caniage,  consist- 
ins  of  two  steel  disc  wheels  placed  concentrically 
siae  by  side  upon  a  shaft  havm^  a  pulley-wheel  on 
which  the  dis^  revolve.  The  discs  are  thick  in  the 
centre,  tepering  towards  the  peripheries.  Between 
the  discs  and  close  to  the  peripheries,  and  at  equal 
distances  apart,  are  four  earners,  which  hold  the 
projectile  when  the  gun  is  charged.  Two  doon, 
which  lock  and  unlock  automatically,  are  fitted 
into  these  carriers  to  hold  the  sheUs  fiimlv  until  the 
filing  operation.  When  the  operator  wishes  to  dis- 
charge the  projectile  a  lanyard  is  pulled,  and  thii 
action,  unlockmg  the  automatic  apparatus,  allows 
the  projectile  to  be  thrown  forward  with  great 
force,  the  velocity  depending  on  the  rate  at  which 
tiie  carriage  is  revolving  at  the  time.  The  projec- 
tile is  filled  with  Nob^'s  erplosivrf  gelatine,  gun- 
cotton,  a  small  quantity  of  tulininiBite  of  mercury, 
and  potassium.  It  is  fitted  witfli  a  centre  rod. 
which  is  slightly  beyond  the  point  of  the  shell,  and 
this,  on  hitting  an  object,  is  dri^m  to  the  rear  of 
the  shell,  and  strikes  the  fubunate.  The  gun 
which  Mr.  Hicks  has  brought  tdf  this  country  has  a 
20in.  wheel,  and  the  projectile  iji  lin.  in  diameter. 

ICarion'B  Systematic  Devj 
Marion  and  Co.,  of  Soho-squ; 
new  list  of  their  photo.  pW 
considerable  value   to   amal 
detailed   instructions   for    d< 
together  with  the  developers,! 
tions,  for  aU  well-known  mal 
sjrstem  simplifies  and  renders 
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which  will  be  of 
•nrs   and  others,   as 
iveloping  are  giv<i*n, 
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QPEBIES. 

(aSMR.}— Camtre  of  FresaiUB.— Will  unf  «dar 
gin  tbc  wiaUng  liy  algnbn  (pot  the  cklculiu)  tar  C.  ot  P. 
«^  plADf  mjfl«.,KT.  Bi«]tui^e,wlthoTieodgeinth«fltiliii 
Cu  the  probloa  be  flolT«d  ^  Algebra  whoa  the  pLuu  ia 
lewnvd  J— A.  A.  E. 

[BMBB-J— Pattam.— I  wiml  to  miOiij  %  pettmi  for  ■ 
lit-  gmp  I^the  bed.  WQl  ui^  reader  give  me  >  iketdh  in 
the  prDpo-  pw^  for  it  to  leave  the  nnd  I— Ciipiini. 

[SBfTO.]— Frat-SawinK  KBoblne.— Woald  rume 
nado-  giTH  me  [nforroation  how  to  duJib  ■  smple  feet- 
owins  muhine  t— Ak  Old  Biadu. 

fawt.)  —  If Kns^neas  and  Ooibon  Battery 
PUtea.— WiU  Hnie  tellow-rtader  kindl)-  infonn  me  hoJi 
to  Duka  pDwdered  nuonnae  peroiide  and  mrbon  into 
ntid  plataa  for  medical  batteries,  wi  u  to  diipeue  •  ~  ' 
Mnu*  {^  I  Ii  ihellao  ot  aaj  nerrice  1  If  »,  bow 
Snn>airT. 

resin.]— Znsliie  Spead.— I  hive  u  'engine, 
CTUoda-,  tin.  (troke.  Pleueinformme  whatqnedli 
expect  with  ttiii  oagioB  to  KtU  (wall  Btoam  at  8011 
0.  &,  Brotland. 

IBWS.)— Dyn»mo.— To   Ms.  8.    Botto»«.— I  6 

dmginf  acaiEonlaton.  P.  M.  fl  bf  t  br  |.  Wben  an 
tin  ntetei  liiL,  whieh  Ii  sat  iron.  F.M.  wnogfat  u 
Aimatun  H  (arm,  t  b;  1).  litmtnat«i.  What  wire  to 
(«  Hme  to  get  about  S  amp^ne,  13  volta  l—OaAQEa. 
[aairt.)— BailwKT  AoQldanta.— There  have 
etatlT  been  two  eolUauma  gn  Iho  L.C.  and  D.O.  on  I 
SMUstat  Lau^boni',  and  on  Mareb  18th  at  ^wl 

ABb  heariiiff  f  nun  Cims — ' ..... 

feotua  of  the  ngnallin 
Btonlly  aak^  Bow  did 


B  eampandeiit  t^aaar  give  iKie  at  bolit 

Si**4  for  a  two-OTlinder  erigine,  ^in.  bj  tin. .  — 
w  imbuctiona  atatlDg  fiize  of  flr«boK,  nmnber  an4  dec 
4tiihe(.*c.,  will  greatly  ab%e,-C.  B. 

[«a»«.;— HedioaJ  Battory.— Hanr  thanki 
BoItoiK  for  his  leplin  to  mT  queriea,  but  ihall  be  ' 
larlhcr inforaatiou,    Willlie kindlj  lell  mo  whethCT  ta 

Eirt  rella  will  be  oa  effeetive  oe  H)  pint  ditto,  be<^i 
re  three  of  tbeae  far  me  complota !  AIm  whf  a 
■at/  required  and  whv  Lcdonch*  calli !  Mr.  B. 
panba  toy  ignfvmiuv. — C.  Flkld. 

[eesn.]— Balleator.— On  the  end  of   a  i«fl«b 
atgnnd.  Jams  Short,  Loudon,   ^    =    7.     Aa 

II  be  obliged 
«  flgun»t— 

f KITS.]— Faulty  Watoh.-I  have  ■  G«oeve  that 
wm  go  anj  length  of  time  in  pocket  or  bangiiw  up,  but 
vTiBi  a  sharp  jtrk  ia  gtven  bq  jia  to  suae  ue  balance  to 
_:— t.-v-.v 1 .,_._  .        .    iihofflHaipa 

re  rwht,  and 
Daiaocerrev  of  eyprything.    Will  any  rr^Ai^  Wniiiv  in. 
form  me  of  aaae  and  remedy !— F.  W. 
Ise*i8.)~Liiinlnoaa  lAla  Baoys. 

(e^CiDn  oiehenlcalii  tnedin  tl>»  life  bu  

""R^^Navr.toillnminalellieaaineatni^tt    SoW 
a»u  wiBfc  enctlrl    Cm  any  of  your  eofieaponde-' 
ttfraa  of  Mmaannpoaliontbat  would  bum  bti^tlr 
the  nrfiee  of  aalt  water,  without  being  attthuiwhed  by 
wWBvat,  wind,  *&,  audit  Rich  a  thing  ii  known,  as  I 
Wirte  it  ia  doe*  ssponre  to  the  air    detoiorati    ' 
eVainfy  t   Odwuin  phoaphide,  when  immeraed  in  1 
(frab).  aniIaatw,aadeauHBagmaU  flame  to  igail 
nvhing  tbe  air,  but  it  doa  uot  burn  ooutinuoudy, 
Ibdievf,  d«lalcrM«a  with  aapoann,  but  I  fancy  I 
e  metLod  of  making  it  aaawer  my  pari 
"* •  *-  -if  m«b  nature  thSit  a 


^im^nTctrat 
Wux  If  TM  Wiar 


iiejaliiditeurTeiit.  Thee 
nanau^twocoilaof  So. 
t»b«I  )lb.  of  No.  ao  te.  wi 


I  CO.  win.    The  k 


with  panSnrd  paper  between  each 
reaker  la  on  a  different  itaad.    Doea 


type  plnlMto. 


atrong  enoi 


lUotyve  Println*.  —  Will  ume  in- 
'In  pboto'meehbDi<!ar printing  kindly  give 
ntonnadon  T  I  bavo  besn  praparing  eollo- 
BOme  time  past  and  have  got  very  eatifi- 
la,    ueng    ftcadHaon'a^^tine    for   the 

'B  been  trying  other  gelatinea  with  very  bad 
ling  Nelaon'^o.  1  and  i  with  a  little  chrome 
hflvea  great  tendency  to  pee] off.  and  arc  not 


enough  to  atand  mi 


imend,  and  how  muoh  ohxoiu 


O,]  -  Bailway    Shniitlne. — 
¥•  leaci.  IL'heitor  atation  to  be  aTtac) 

haa  thea  to  be  uncoupled  and  got 


i  would  be  for  thaie  oxtra  carriagea  t  ly 

engine  up  to  the  expreea,  but,  no  la 

g«d  ivoaoD  why  this  aimpler  and  ah  at 

adopted.    What  la  it!— AiiTiaia. 
[afflSt-l— Battary  O0U.-I  ahould  lika  Mr.  Bottoae 

oraome  other  competent  oonbihutor  of  "Oun"  to  an* 

awer  ibn  following.    If  yon  had  a  cell  eipoaioj,  aay. 

6aq.Ln.  of  aurfaoe  of  carbon  in  i^  and  Icm.  of  loliibon  laat 

the   aame   ^emanta,  and   if   you   doubled  the  elemeuta 

If  tbia  ia  not  ao,  kindly  aay  how  it  would  vary,  and  alao 
if  the  sell  markf^  g  amo^rea,  how  wnuld  the  inereaH  at 


'BSaaB.J-Obeayalilaiii,— On  the . 
Feby,  there  appeared  in  the  FaJl  Jfn/I 

tianlara  of  the '— ' -' 

mndSn  _       ._ 

Indian  mango  tncb — change  a  toad  into  a  tie-polongaa  fa 
deadly  aerpent),  petrify  a  living  woman  in  the  apace  of  a 
few  mmut«i,  and  tranaform  a  living  man  into  an  aotlial 
Uvinr  woman.  The  writer  alao  itatM  that  he  waa  himaeir 
proof  A^ainat  "Bnb^'a"  apella,  beeanae  he  had  a  taliaman 

S'venbim  by  '^  Bulwer  Lytton."  who  alio  taught  him  how 
uae  Lt.  Aa  tho  facta  related  by  D'Onatonarealmoat  too 
inoredibls  for  human  belief.  I  should  like  to  a>k  "Eoa," 
"E.  L.  a."  "Sigma,"  or  any  other  reader  of  "Onia"  if 
the  faj^a  above  rworded  are  within  the  range  of  common 

■iatod  aimply  of  her  ekill  to  me  meameric  or  other  influ- 
ence upon  thoae  persona  who  wltneaecd  the  effects  ot  her 
marvcQaua  and  terrible  power  t    I  ahould  alao  like  the 


the  eUonde  of  gold  bdng  pndpjtated  In  minota  paitlelei 
of  gold  glittering  very  Ht^Ur  among  the  chlorida  of 
Diver.    Jtn«t  they  wen  dried  (  added  Mma  nsla  water, 

gold.  largely  diluting  it  with  diatJlled  water,  nentnl- 
ulag  with  chalk  and  filtering,  the  liquid  being  the  eoloDr 
of  a  deep  aheriir  Iwhen  diluting  with  aii  timee  ita  bulk  of 
water  it  baa  the  colour  ot  a  flfteeit^rain  tube  of  gold, 
lid  onDCee  of  water],  teating 
I  It  gialna  of  gold  and  ailver 


roken  and  diavilvod  in 


the  diiaolvtd  (ibloride  of  ailver  f 
proceed  with  it.— W.  O. 

[88W7. 1— PoUablng. —How 
■urf  aoea  aeen  on  the  lathea  and  r 
flnoa  aa  the  Britannia  Co,  obtain 


i  Boaroely  know  how  to 

are  the  finely  pollahed 
achinea  sent  out  by  anch 
d,  eapecially  those  of  the 
'  for  an  emery  diac  to  be 
"      -  fiotUatioaand 


|682S8.]-I.e«aL— A  tella  a  freehold  property  to  B  with 
the  aole  natnctioa  of  buildiw  a  alaoghteMiauae  on  it. 
Bnppow  at  aome  future  period  A  or  hu  dceotrndanta  z9- 

— I.e.,  A  or  hiH  descendant— the  right  to  build  a  idaughta^ 
honas  on  the  property  '-A.  L  B.  T. 

J S838S,]— Mincing  Hachlna.  —  I  have  a  ueat- 
nan^  machine.  If  the  wbito  enamel  wore  off  the  in- 
alde,  would  any  of  ^-  ours  "  kindly  advise  ma  what  to  get 
to  rceorer  the  iron  ?  Alao  a  block  covering  for  the  ouIiTde 
of  the  machine. — Meat. 


ro8sso.]-B 

with  diaphrag] 
pever.  Cft  fT 


,   -I  have 

lagm  arrangement.    EUl  tf  [.  8i 
pever.  lift  fTOft.    Could  anv  of  -'oan" 

balder  maleriaJ  than  leather  for  the  aeatlnt 

or  retaining  valve  I    I  find  the  metal  calling  into  leather, 
which  prevents  a  fne  escape  of  water  through  the  valv 
I  have  uaed  a  red  hard-flora  material,  but  Uiia 
at  the  edgea  in  a  few  weeks.- B  Rui. 


[flSasi.;- Bumiaher.— Oan  anyone  tell  i 
luttmg  a  bright  flniib  ua  pnnia  after  monnti 


geUeott 


Be  reader  kindly  send  sketch,  1 


I  ahould  like  to 


[sans.] — Arlthmomoter  Oalculatlnff  Xaolilna. 

~I  aballbe  greatly  obliged  to  any  oorrcqioiidant  who  will 


Lbove  haji  bi 


ce  offlees,  and  the  IHjlfteehnle 
ot  Frukce.  Is  tlie  machine  complex  and  likely  to 
of  Older  1    la  it  portable  and  of  small  weight ! — 

— SDiall  Bleotro-ltotor.- My  laiiutT  « 

■  *■ ■■ — -"enitood.    What  I   required    waa 

„ „  _jme  light  motor  that  would  work 

tltJi  one  Leclancbt^  cell,  aa  it  til  for  intermittent  wtsk,  and 
'ery  light  work,  being  only  required  onoe  every  hour  to 
-un  for  abont  flO  or  to  Berandq,  and  muat  also  be  self- 
jtarting.  t  have  tried  tht  H  pattern  armature,  but  cannot 
get  it  to  work  aatlaf  aotorily.  Information  regarding  the 
Manchester  motor  will,  I  think,  auit  me.— U.  F. 


]— BilTorSolntion. —I  intend  makinjasUrer- 

, „ -olullon  (ISOgal.)  by  dynamo  power.    Will  any 

reader  say  the  required  amount  of  cyanide  per  gallon  t — 


plating  so 


[ea-19B.]-A  Saualtira  OalTancimat«T.— I  am  a 

ra,  that  the  expense  ii  far  too  great  if  I  go  and  taiy  the 
apparatus.  The  chief  pleoe  that  I  want  ia  a  ip^Tanometer 
that  will  show  from  G  to  60  miUi-amp^na.  Would  soma 
of  your  raaden  give  me  directions  how  this 
made  and  calibrated  T  The  other  part*  of  the 
■  iffi  already  died       "  "    "         •"       ■■ 


the  trouble  to  send  a  few  plates.  In  making  the  bobbins, 
it  tayi  they  ahould  be  tJD.  dianL  by  lln.  vridi  '-  "■  - 
dhannels,  but  in  sketdi  it  dwwa  them  barely  lln. 

shaoaeU.    Sordy  they  would  not  require  to  be  ll_  

to  hold  Idr.  of  No.  Ss  win.  Neither  would  the  boxes 
llin.  deep,  take  than  Un.  wide,  allowing  room  tor  ferro- 
type plate,  and  a  Ultle  play  for  Bdjustiiig  magnet —&.  T. 
rmss.  1 — H^«»-Powar.— Will  any  reader  kindly  atale 
what  is  ue  H.F.  of  double-acting  compound  oondensing 
"    T.p.  cylinder  Min.  dUnL,  Lp.  eylinder 


S^^difL.,  <ft.  si 

Flaaea  atale  power  I 

Also  H.P.  of  non- „  .^ 

streke.  VAb.  staun  pnanue,  worluDg  30 1 


imh^  working  T 
Eh  c]flmdf«,  and  ho 
'-"""g  engine,  3i 


[«S3a».l-Pahitliiff  on  BUk.-I  ahould  feel  obliged 
F  any  reader  wuld  give  me  a  hint  or  two  saregardapauit- 

a  on  ailk.    I  have  Cried  water  colours,  but  ftnd  tlie 
lur  ainka  thtoogb,  and  whan  dxf  becomes  obliteiated. 
a  it  poBBibIa  tor  water  oolours  to  be  used  on  aOk,  and  It 


ably  wben  the  pumps  ai 
bead  ovB  the  aetaaL    1 


itwe.- Win  a^ 

Guoe,  wiLaooeaniidoal^thearcaaf  the  other  arm,  would 
faithfully  leoord  the  height  ot  water  In  a  distant  tank, 
Oft.  deep,  aitnato  on  ■  lull  112ft.  above  datum  t  If  sou 
kindly  say  beat  material  for  the  U  tube,  eo  aa  to  pteveni 

• y,,  1^^  of  U  tnbe,  and  length  of  Ass  for 

'-*-"— a.    ttesnming  this  tiange  inn  work 

be  necessary  tolay  inch  pipe  from 

gangs  so  aa  to  give  trve  leaulta,  as  it  (a  found 

ardlnaty  preaaure  gaugea  attached  to  rising  main  are  use- 
less,  owing  to  fricfiOD  in  pipe*  and  throDbing  ot  pnmpt 
when  engmee  are  at  work  !— Hshitro. 

[easoi.  1— Hydra  tills  Prsaaure  Oaona.- Ckn 
your  readen  tell  me  the  beat  method  ot  indiDating  at  a 
pumping  atation  the  depth  of  wator  in  a  distant  tank, 
situate  on  a  hill  lllft.  above  the  works!  The  tank, 
whilst  holding  a  large  quantity  of  water,  ia  not  nffleiAt 
for  one  day'a  oouumptioa,  and  beinc  only  Stt.  ittp, 
otdinarv  nrsasusa  aaogfla  are  iisiillM.  ue  variations  an  so 
the  oidlnary  gai^  vrill  vary  ecaaider- 

Is  doe  to  friction  in  pipes  and 
umoDing  01  ue  wDupa.  it  is  important  that  some  gauge 
ahonld  be  erected,  as  evct;  drop  ot  water  which  dverflowa 
the  tank  most  b«  again  ptuqied  as  sewage. —Bihitio. 

[68901.1 -BoTinc  >  WhMl  wlthovt  a  Lathe.— 
IsltpoHibletobon  awbeel  without  a  lathe,  and  if  so, 
bow  ia  It  done  I    Wheeltft.    Holotobe3in.— Fun. 

[esaOB.]- Siemens  Dynamo  Conatruotion-  — 
Mr.  Bottone,  in  hia  book,  *'  Electrical  Inatmmtmt 
M^ypff,"  p.  106  to  lit,  gives  practiDal  detaila  for  'w^^nff 
a  t>ranune  dynamo.  Bo  the  adme  calculations  and 
maaaurementa  apply  to  a  Siemena  pattern  maehine  it  the 
flald-magneta  an  aame  aiie  aa  there  given,  or  does  a  dif- 
fenntaiie  winhavato  be  used  on  the  x  girder  armature  I 
Any  infonnatlDn  will  oblige.  I  have  also  hia  book  '■  The 
small  si»  only.— M.U.LSC8. 

I«89}t.l— liapplnK  Oold  Albert*,  fto.— WiUany 
of"  ours''  deanrlbe  the  ihomm  of  lappmg  or  pohshtog  the 
partsot  alberta,  guards,  fta.,andBuitablejawalryt  What 
u  the  material  the  lap  ia  made  of,  and  what  do  yon  charge 
it  with,  and  how  t— K.  P. 

[eSSOS.  ]— Dynamo.  —  Will  Ur.  Bottone  or  other 
alectiical  reader  gjv*  dintenaiaBa  for  a  KOcp.  Hancheater 
dynamo,  ineed  to  run  at,  nnmber  of  sectioaa  on  armatnn, 
alie  of  shaft,  nomberof  volta  aadampires,  &c  I-^B.  M.  F, 

te8306.]-An  Unbntton  Hook.— With  all  the 
,.  .._...__  __, . BOW  to  be  obtained,  coo's 
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nudM^blMkimi,  i«40dd«fl]r  Mteitth«,  to  mj  aoUiiiw 
of  Um  froqomcy  fif  puOlof  off  the  buttooji.  (te  nny 
rmd&r  Mi|Q|«it  a  ooovMucoi  iiwvhfliikAl  Mtruogeauml  that 
would  ptMti  tti«  buttaiu  luMsk  tltroogfi  tlM  hol«M  I^A. 
Lt/^ro. 

;«W)7.1-W*ioh  B#pAli«.-  Wm  IL  Wnka  or  Home 
oCmt  fvrar  «iunr«r  tb*  foUowiiy?  I  hrnn  •  Oeiusve 
waldi  tlul  waaU  a  lunr  4U1.  uad  ihAru  got  m?  era!  dJAl« 
Uwii  wQl  /U»  but  Om  titttt  will  not  ooau)  in.  itod  I  hftre  iUod 
on*  off  Mid  drltlod  «  boll?,  but  oumot  fMian  *  foot  ia, 
What  mrti  vt  fluid  aoUtor  movt  I  um  t  How  do  ihgr  gUd 
aadfroflt  w»td»  moyementi  m  now!— CocirTtr  watcr 

JOMH* 

t48Sr)t.1— 0#ia«at  fbr  Pashas.— I  h»ft  brolua 
M»v«nl  of  tof  puahM,  whi'ih  am  mad«  of  •ome  ooapodtion 
(I  think  it  Ut  plantfir  of  Pari«)  and  th<ry  w«ra  espoovivo 
oooit  oonUotf  Rom  4*.  to  Am.  eadL  CoolaKmiconareoom- 
tnond  any  kind  of  noment  or  gluo  that  would  keep  them 
tQg«(h«r  T  Tbaro  are  no  jrfooM  brokon  off ;  they  are  only 
cnuskod.  Botaa  of  thom  aro  in  two  and  eoma  three  pieoea. 
whicb,  I  think,  han  boon  eauudd  hj  putting  the  pnebeaaad 
the  bloek  in  wall  wh«m  the  wall  wan  damp,  and  the  damp 
gettlnir  in  the  blook  oAUNAd  it  to  ewoll,  cnokiag  the  pueh. 
Xi  thia  theory  right  t  -  WaaxKAM. 

[«M».]  'Boilsr  Ooatinff.— Can  anr  of  *'oura**  tell 
me  of  ao  oflloinnt  non-otniduoting  ooaung  for  a  boiler, 
othar  than  aebeetoe  or  idUoated  eotcon,  whloh  are  very  ex- 
penalTet  -KaaioLK.  [Konnenjiel  Nothing  ie  really 
oh«iaper  than  either  T/nroy'M  or  Bell'ii  aabeetoe  covering. 
We  naye  moently  uned  the  lattnr  here  with  the  beet 
poeelble  nwulUi.  It  In  cheap  on  ilnt  application,  and  the 
rooet  effnotlve  eoonominor  of  heat  we  have  ever  tried.— Ed. 

[68810.]  •  Amsrio»n  Ormn  ttusry.— Would  aomo 
reader  kindly  fumlnh  mo  with  a  dfagxam  of  the  eonnd- 
board  and  action  of  a  two-manual  American  organ  ?  The 
rredji  to  be  taken  out  from  the  front  abeolutoly  on  the 
Hmith  or  Kam  principle.  Any  other  information  will  be 
matly  eeteemod,  luoh  an  oouplere   (manual),   Ac.  — 

MKOIIAMIO. 

t680Uil— Znduotion  Ooll.~l.  Ihave  made  an  induc- 
tion ooU.  Core  4|in.  long.  Four  laycm  of  No.  18  a.o. 
primary,  and  about  21b.  of  No.  86  a.o.  locondary.  3.  Can 
I  put  an  indicator  on  to  it.  and  which  way  to  Join  it  up  T 
8.  How  many  oelle  will  it  bear  (bottle  bichromate)  t  4. 
How  ie  it  that  one  pumon  can  etanda  Iqt  of  it  and  another 
nui  hardly  touch  tt  t  Doee  that  go  to  nhow  that  the  one 
who  can  hold  it  the  longest  ban  the  strongest  nerves !  8. 
I  have  a  glass  coll  6in.  deep  by  Sin.,  with  a  plate  of  copper 
in  it  It  has  been  used  for  a  coil.  How  is  it  chargca  T— 
A.11J.II. 

[6R819.1  -  8ftW  Settlnr-— WIU  some  good  hand  at 
saws  pot  me  ri|riit  t  I  can  manage  to  sharp  a  haad-eaw 
pretty  well,  bat  in  setting  the  teeth,  if  one  saw  ia  a  little 
harder  than  another,  they  wlU  snap.  I  have  a  sood  set 
Hhould  the  teeth  be  bent  straight  over,  or  twisted  a  little ! 
How  do  other  men  avoid  this  T-- Ax  Ixvaud. 

[69818. l~Tntnslt  Tables. —Are  Clark's  Transit 
Tables  (»i.  6d.)  dlwKmtinuod  t  If  so,  wUl"  F.R.A.B.*'  kindly 
say  whi«rQ  similar  can  be  seen  t  — ODSiavin. 

J [68814.]  *Wlrs  on  OoilSt—Wni  any  of  our  electrical 
ends  kindly  mform  mo  how  to  calculMe  the  number  of 
yards  of  wire  on  a  coil  or  bobbin  t  I  once  saw  it  in  a 
King  and  Mmdham*s  price  list  amongst  other  formula, 
but  cannot  And  it  now.  either  in  their  new  list  or  in  several 
books  I  have  on  oleotricity.— Fosmula. 

[68810.] -PUtss  for  Wlmshurst.  -  wm  Mr. 
Bottone  kindly  tell  mo  if  discs  of  plate  glass  would  be 
bettor  than  window  glass  for  the  machine  desoribed  by 
hfrainhls  '*  Rlentrfnal  instrument  Making  for  Amateurs"  t 
Also  how  are  the  Jars  ooaneoted  with  the  frame  oonducton 
and  combs  T^Novica. 

[68310.) -XMisurinff  Wind  Valooity.  -  Could 
aiur  reader  kindly  give  me  any  jpartioulars  as  to  how  the 
vsToottT  of  the  wina  is  measunwl  t  I  am  aware  that  there 
ai«  tnsiruments  that  gi^'o  the  pressure  of  the  wind  per 
unit  of  surfaoo.  and  that  from  this  is  deduced  its  veloatr, 
and  also  that  there  aro  instruments  with  revolviz^  pans 
and  an  index  for  rpcording  the  number  of  revolutions  per 
unit  of  time,  but  I  cannot  undentand  how  those  resultA 
are  trsnslatrd  into  those  for  velocity  except  by  the  use  of 
fbrmuls*.  ICy  objeet  In  asking  theve  questions  is  to  ehdt 
how  the  flgUMs  repreeentinff  wind's  velocity  have  beta 
arrived  at  luid  why  tt  is  that  the  empirical  formulsi  are  at 
varfanoe  with  known  mechanical  laws.  In  other  woids, 
iihf  the  pressure  per  unit  of  surftee  is  not  equal  to  the 
flmd*s  momentum,  which,  in  this  oaae,  would  be  equal  to 
the  weight  of  one  unit  multiplied  by  the  square  of  ita 
velocity, —FaAMOisoi^  Oiximsxs. 

[68817.]  -Lubrtoatinf  OiIs.-Which  are  the  best 
kinds  of  each  of  tha  thive  OeseriDtions  -animal,  vegetable, 
and  miiMral,  and  which  should  be  used  fur  different  rstcH 
of  motiou  t  Fbr  inattiutv,  a  hca\-y  ^haft  making  IS  revs. 
p«r  min.,  a  pettable  engine  at  130  strokes,  and  a  dynamo 
at  800  revs.    Axtakrs. 


Ax  examuls  of  the  coii  of  tho  medicuial  root 
gloMng  ia  amtrded  hy  s  rscent  l>J:m  GmaetUy  which 
cont»in^  a  report  from  tho  militiuT  gOTemor  of 
Kiriii,  i\\  Manchuria,  stating  that  helms  fbrwmrded 
for  tho  use  of  \\»  Smperor  by  spocud  meaaenger 
flight  large  and  16  anall  giu«eng,  weiffhinff  alto> 
gethi«  d^<l<«.  Tho  total  cost  is  giwn  at  1,560  taek, 
or  about  £400,  Itetng  at  tho  rate  of  about  £io  an 


A  MOXirrKS  crano  capable  of  lifting  a  weMt  of 
no  Wm  thau  ««V)  t«>ns«  has  been  c^^miMed  at  Cliat* 
bam  1Xvt;3rax\l.  Tho  crane  measures  134fL  fium 
the  euti  of  the  jib  to  the  ground,  and  is  the  laigest 
is  the  world* 

Au  ftud  traim  in  Betam  are,  it  ts  asid,  aoer 
«d  ttinped  with  the  Weetingbottse  brake.  T\e  Heber* 
leukbiake  wiU  be  wed  oa  nail  tnma. 

It  w  eteted  that  the  PruanaB  Stats  railvaj 
aallMnties  istattd  to  opesi  ^IS  miWs  of  sew  tsflvi^ 


A18WEB8  TO  COREBSPOHBEVTS. 


*«*  AR  commmnUaHtnu  tkwld  be  tuidmu^  to  tkt  Sditob 
o/tks  Evobisa  Mbchasic,  832,  Slramd,  W.C* 

HINT8  TO  COBBESPOXDENTS. 

1,  Write  OB  one  side  of  the  paper  only,  and  put  drawings 
for  illujftrstions  on  separate  pieees  of  paper.  2.  Pot  titles 
to  queries,  and  when  answering  quenei  put  the  nnmben 
as  wen  as  the  titles  of  the  queries  to  which  the  replies 
refer.  8.  No  charge  is  made  mr  inserting  letten.  queries, 
or  replies.  4.  Leoers  or  queries  asking  for  addresses  of 
manufacturers  or  correspondents^  or  where  tools  or  other 
articles  can  be  pnrchasedf  or  repbes  giving  such  informa- 
tion, cannot  be  inserted  except  ss  advertisements.  6.  No 
auestion  askiiw  for  educational  or  sdentiflc  infonnation 
I  answered  through  the  post.  6.  Letteri  sent  to  corre- 
spondents, under  cover  to  the  Editor,  are  not  forwarded, 
and  the  names  of  correspondents  are  not  givoa  to  iiH 
quirers. 

*«*  Attention  is  eepecially  drawn  to  Hint  No.  4.  Tlie 
space  devoted  to  letters,  queries,  and  replies  is  meant  for 
the  general  good,  and  it  is  not  f  sir  to  occupy  it  with  que»> 
tions  such  as  are  indicate  above,  which  are  cmly  of  indi- 
vidual interest,  and  which,  if  not  advertisements  in  them- 
selves, lead  to  replies  which  are.  The  "  Sixpenny  Sale 
Column  "  offers  a  cheap  means  of  obtaining  such  informa- 
tion, and  we  trust  our  readers  will  avail  themselves  of  it, 

BACK  NUHBERS. 

Wa  reooive  so  many  queries  asking  for  directions  how  to 
nuke  many  iuHtruments  and  appliances  which  have  been 

'  fully  described  in  back  volumes  that  we  have  compiled  a 
list,  which  we  shall  insert  in  this  column  at  inter\'als,  of 
those  most  frequently  sent,  and  as  tho  numbers  are  still 
in  stock,  new  subscnbeni  should  consult  the  lirt  before 
sending  their  questions. 

Pattern  Making :  Nos.  938,  941,  913,945,  948,  950,  952,  954, 
965,  956,  96a,  969,  902,  963,  969,  974,  978,  986,  989,  993. 
995.  996, 1,000, 1,001, 1,003, 1,004, 1,008. 

Varnishes :  Nos.  478,  019,  676. 

The  foUowinsr  are  the  initials,  ftc,  of  letters  to  hand  up 
to  Wednesday  evening,  April  3,  and  unaclcnowledged 
elsewhere: — 

li.  li.  AXD  T.  Co.— Cuttri«i  and  Co.  — M.  A- A.— W.  Wniy.— 
Tieroy  and  Co.— Aquarius.— W.  R.  Wangh.— R.  Dun- 
ning.—T.  Minto.  —  Young  Jeweller.  — Oambridgeshire 
Boy.— Bolton. -T.  T.— Thomas  Clark.— Joel.— R.  R.  N. 
—P.  W.  Mason.-J.  A.— T.  f^,  Bristol.— T.  M.,  Tyne- 
side.— A.  Southgate.— Eos.— L.  Andrews. 

Waltkr  C.  Stuxt.  (We  cannot;  but  the  Address 
Column  Sm  open  to  you.  Seo  Hints  No.  5 above.) —J.  A. 
Wilson.  (Apparently  you  mean  Sturge's  Motive- 
Fower  for  Tricycles.  We  illustrated  and  described  it 
in  No.  1 ,002,  Juno  6, 16^4.  We  know  of  nothing  of  the 
kind  in  1887  or  1888.  See  Hints,  above.)— P.  Bbxxktt. 
(A  little  hot-air  en^cine  is  probably  the  cheapest  motor 
for  a  sewing-machme ;  but  it  depends  on  how  long  it 
is  wanted  to  run.  See  indices.  2.  The  degree  of  B.E.  is 
giantod  by  Dublin  and  Queen's  University,  Ireland. 
FuU  information  in  the  Calendars.)  — Oradorixd.  (The 
weight  of  15-gauge  steel  per  square  foot  being  given  in 
the  tables,  the  question  is  merely  a  simple  sum.)— 
Skmpxr  Fidbus.  (Tou  must  not  heat  it  to  a  red ;  but 
it  may  be  warmed  and  well-dressed  with  paraffin  oil. 
Then  clean  thoroughly  with  finest  emery  and  oil.)— 
Northkrx  Liohtb.  (The  reply  referred  to  is,  no 
doubt,  that  on  p.  176,  Vol.  XXiVII.,  in  which  iron  is 
obtained  in  fine  partioles  by  passing  hydrogen  through 
a  moderately  heated  tube  containing  oxide  of  iron.  Are 
vou  sure  vou  do  not  mean  rouge  ?)— Sxa.  Arith. 
(Bourne's*' Catechism  of  the  Steam-Engine,"  Long^ 
mans  and  Co.)- Kstroard.  (Clean  the  keys  with  a 
little  spirit,  and  escpose  them  to  the  sunlight  near  a 
window.  If  the  niano  is  neariy  new,  the  ivory  ouoht 
to  have  kept  its  whiteness  a  little  longer.  All  available 
information  will  be  found  in  back  numbera.)— Naoo- 
Trra.  (The  querv  is  not  dear :  but  we  have  no  doubt 
that  the  information  required  can  be  found  in  bade 
volumes,  or  in  some  handbooks  of  photography.  A 
f  oTOtype  is  not  like  a  negative.)— Paixt  Brush.  (See 
p.  aoo,  No.  1,188.  or  procure  the  ooloura  ready  ground.) 
— O.  O.  C.  B.  (A  tncyde  can  be  propelled  by  an  engine : 
but  where  is  the  petroleum-ensme  to  do  it?  Several 
devices  have  been  given  in  back  numbers ;  but  at  pre- 
sent the  mechanical  propulsion  of  cjrcles  is  prohiluted 
because  thev  come  under  the  same  rules  as  thetraetian 
engines,  ana  no  cyclist  would  care  to  be  limited  to  the 
rate  of  meed  allowed  to  them.  Those  who  have  not 
the  use  of  their  legs  can  have  a  cydeto  be  used  with  the 
arms,  and  arrangements  of  the  kind  have  been  illuB- 
bratcd  in  back  volumes. )—!)•  Pottfr.  (Directions  for 
making  ma^ets  have  beon  given  many  times* ;  but  a 
"strong  magnet*'  to  lift  12  9tone  i.s  a  vor>-  larg«  order ! 
How  far  is  xt  to  lift  such  a  weight !)— X'kro.  (All  the 
information  needed  has  been  given  many  times ;  but  it 
is  not  easy  to  make  a  dynamo  which  shall  run  as  an 
electro-motor  and  viee  vcrsA.  See  the  artidos  on  the 
subject,  and  the  numerous  replies  in  back  numbers.  We 
esanot  engrave  every  sketch  merelv  to  nhow  the  dimen- 
sions of  some  motor  or  dynamo  which  readers  may 
have  designed.)— JoHX  Tavkxmiu      (See  Hints  No.  5 

above:  1*89,  with  the  recurring  decimal,  is  right.) — 
W.  D.,  Newea^l<>-oii-Tyne.  The  Cpsaotvpo  Process 
was  foUy  de^ribed  in  No.  I.84S,  Feb.  1,  ' 
paper  is*  rM)uin?d— though  any  good  paper  mwht  be 
made  to  do :  that  is  a  matter  for  experiment,  and  much 
will  depend  on  the  experimenter.)—^.  Hossonur.  (The 
eaaly  way  to  core  baoon  is  to  salt  it  uid  smoke  it;  and 
as  to  pork  pies,  any  eooken^-book  gives  a  redpe.  as  wdl 
as  for  curinjf  bacon.^- Taoe.  Workmax.  ^See  the 
indices  of  the  back  volumes  for  varioiis  processes  of 
photo-lithoeraphy  and  linconaphy.  There  is  a  little 
book  published  t^  W.  T.  Wiudnsoo,  Otler,  Tcrkshire, 
oa  Photo  eugrsvmg  and  Fhoto-lithQcraphT,  which  may 
be  wsefel ;  aad  Birhmnnd's  ""Grsmmar  of  ~ 
nafky.'*  WyiDea  and  Soos.  is  a 
PlKiea-tithQgraphy  is  not  an  ait  to  be  practised  at 
itaesds  madi  cxpeneaee  and  a  good  deal  of 
kBOsrledce.  The  details  will  be  fooad  in 
bets."— ^anrnT  &«a.  .The  dkarooal  used  in  Itltata 
be  leoewed.  DOt  Bcraly  oosaaBBDaBy,  but  f reqpnifa 
•a  to  the  sponge,  wdl,  thtt  stoall  be  imdmiWhlr)— 


AaaDcracm,  W.  J«  T.  (Don't  use  a  signstore  olrcsdy 
adopted  by  a  eootribntor.  Ton  mn  procures  hanibooK 
of  brewing  which  may  suit  you :  but  why  do  vou  want 
to  dispense  with  malt !)— Prrd  Wixofikld.  (We  have 
no  fmiher  particulan  about  the  circular  beUow»4— 
Shori^ioht.  (Any  optidan  can  supply  you  with  a 
suitable  ftdd-grmss.  There  is  no  special  combination  of 
lenses  for  short-sighted  people.)— W.  J.  (We  do  set 
know  of  any  work  specially  devoted  to  each  a  matter, 
and  as  to  emigration,  procure  the  circulars  i^-fued  by  the 
Emigiants'  Information  Office,  81,  Broadway,  Wetitr 
minster.)— MecHAXic.  See  indices  under  tne  head 
Mfdical  CoiL) — Qx.d  SrsscaiRKR.  (Draw  through  pios 
placed  inasigzaglineon  aboard.  Answered  many  times.) 
— LowKR  Molar.  fSoarody  of  much  interest  to  oui 
readers,  and  altogeuier  too  long.    Perhaps  th^re  was 


J.  Clipsuax.  (It  is  useless  sending  stamped  envdopes 
for  reply.  See  Mints,  No.  6  above.  FulldireetioDs  lor 
doing  reponss^  work  will  be  found  in  Nos.  1,101  and 
1,102,  and  many  useful  hints  in  back  volames.)— 
O.  A.  K.,  Barnes.  (Directions  for  fitting  up  telephones 
have  beoi  given  frequently.  You  cannot  ftnid  the 
prioes  in  the  lists,  because  the  tdephone  is  protected  by 
patent,  and  if  you  erect  a  line  and  use  it,  the  owners  of 
the  patent  can  sue  for  damages.  Bee  indices.)- 
Arobxto.  (It  depends  on  the  strength  of  the  duldmer 
faune.  and  on  the  tension  of  the  wires.  Send  a  sketch 
fully  dimensioned  to  one  of  the  musio-wire  dealers,  and 
ask  for  a  set  of  strings.  The  bridge  resta  on  the  Hoond- 
board.  2.  Perhaps  the  prints  are  mounted  with  in- 
insoluble  glue.)— Amatrur  Inv'rxtor.  (Cut  it  with  a 
good  saw.)— T.  S.  (Strode  and  Co.,  48,  Osnnburgh- 
stieet,  N.W.,  keep  the  ma<«t  reliable  electric  gas-lighter 
we  know  of.  2.  If  the  horsehair  is  properly  drea»d 
befordiand,  insects  will  not  appear.  No  chemicals  will 
prevent  the  breeding  of  insects  H  the  ^gs  are  in  the 
stuffing,  nor  cedar  wood,  nor  camphor,  nor  anything 
else.)— J.  R.  Caxpsrll.  (No  apology  necessary.  We 
wish  no  one  gave  less  trouble  than  yonr^Ii.  Aay 
obligation  is  on  our  side,  we  are  sure.)- Q.  T.  Davk. 
(We  really  do  not  care  for  the  efFusions  of  cone- 
spoodentawho  send  one  letter  on  Tnesday,  and  while 
that  is  being  put  into  type  follow  it  up  with  a  second 
countermandmg  it,  ana  then  another  of  in(muy,  sad 
lastly  a  letter  of  remonstrance,  and  ao  forth,  we  don't 
want  *'  two  strings  to  our  bow,*'  but  alittle  consideration. 
We  really  fear  to  put  your  lost  letter  in  hand,  the  oddst 
being  that  by  the  time  the  sketch  is  exigraved  we  should 
set  another  requesting  us  not  to  insert  il)— n<«ix. 
(Sketch  illegible,  and  figures  on  it  e<ipeoially  so.  Too 
must  repeat  it  and  your  qaefy,  if  you  expect  a  reply 
worth  anything.)— I.  ^,  JS.  L.  G.,  8.  £.  Pral,  Johv 
Haxwbll.    (In  type.) 


ThoTisaiida  of  People   have  tried  the  cffert  of 

wearily  HARNESS'  EI.ECTROPATHIC  BATTBRT  BELT  fw  the 
prvvcnUoa  or  cure  of  diMMe,  aiyl  in  *rrrj  caar  tha  r««uU  bat  bffa 
moat  aatiaftctory.  All  in  aearch  of  haalth  ihould  waar  thia,  th*  odIj 
bona-JU*  rallabU  galvanic  bait  recomsaanded  by  thouaandt  (m*  trtti- 
moaiala)  for  the  immniiate  rcliaf  and  ipaodj  cur*  of  all  rh«Biaatic  ud 
■arrona  aflbetioaa,  impaired  Titalitj,  Itvar  and  kidner  diMtar*.  ItdiM,' 
ailmaata,  tm.  ^ampfaiiet  and  adviea  free  oa  application  to  Mr.  ('.  B. 
HARNXSt.  Consnltiaf  Medical  Electrician,  the  Medical  B»!Ur7 
fbmpaaj  (Limited),  S^  Oxford -itract,  London,  W.  (eomrr  of  Rath- 
boae-placa.    Note  onlj  addrcaa. 


CHASOES   FOB   ADVEETI8IN0. 

a.  d. 

Thirty  Words  9   S 

Every  Additional  Eight  Worda 0   1 

Front  Page  Adwrtiaementa  Five  Shilllnga  for  the  flrtt  40««{d^ 

afterwarda  9d.  per  line.    Paragraph  Advertiaemrnta  On«  Shtlhog  per 

line.    No  Front  Page  or  Paragraph  Advertlaiiment  inwrtfd  far  ^f** 

than   Five  Shillmgai     Reduced  tema  for  aeriea  of  mnrr  thaa  ni 

aaertiona  may  be  aaccrtained  oa  appli«;atlon  to  the  PubUabcr. 

ADVERTISEMENTS  ia  EXCHANGE  COLL'MN-for 

a.  d. 

Twenty- fbnr  Word*  0   3 

For  every  ancceediag  Eight  Werda  0  9 

ADVERTISEMENTS  ia  the  SIXPEXNT  SALE  COLrMN. 

*.  d. 

Sixteen  Worda         0   « 

For  every  ancceeding  Eight  Worda Of 

*.*  It  mnat  be  borne  in  mind  that  no  DiapUved  Adverti^mraU  can 
appear  in  the  "  Six]>enn:[  Sale  Column."  AU  Advertiacmf  dU  matt  he 
prepaid  ;  no  reductioa  la  made  on  repeated  Inaertioav.  and  ia  rura 
where  the  amount  aent  exceeda  One  Shtllinc.  the  PubUaher  waaldbi 
gratefU  if  a  P.O.O.  could  be  aent,  and  not  atampa.  Stamp*,  bovrwr 
(preferably  half^ieany  atampa),  may  be  acat  where  it  ia  loconrvoicBt  ta 
obtaia  P.O.O.'a. 

The  addreaa  ia  included  aa  part  of  the  Adrrrtiacment,  and  charged 
for. 

Advertiaemeata  miiar  reach  the  OfRce  by  1  p.m.  oa  Wednriday  to 
insure  iaarrtaoa  ia  the  following  Friday 'a  number. 


TERMS   OF   STTBSCBIPTIOH. 

PATABLB    IN    ADVANCE. 

Sfe.  6d.  for  Six  Mentha  and  lla.  for  Twelve  Montha,  poat  IVee  to  ta f 
part  of  the  Cnited  Kingdom.  For  the  United  Stotea,  IS* .  or  3doI 
be.  gold ;  ta  Prance  or  Belgium,  13a.,  or  MT.  SOc. ;  to  India  [na 
Brindiai\  Ite.  3d. ;  to  New  Zeafamd,  the  Cape,  the  Weat  Indiea,  Canada, 
Nova  Scotia,  Natal,  or  aay  of  the  Anatnliaa  Colnaita,  13a. 

The  rcmittaaco  ahouU  b«  mad*  by  PoalOfBc*  Oe<ler.  Bark  anabm 
cannot  be  aaat  out  of  the  l*aited  Kingdom  by  the  ordinary  aem^upiT 
poat,  but  maat  he  maitted  for  at  the  rate  of  id.  aach  ta  cover  rxtra 


JAlRiW.  Qrmtaad  Co.,  of  Wt,  Chnteut-^t^i^.  Pluti- 
drlphia,  are  authonar«i  to  rrceiw  aabacriptiona  for  tlie  I'aiUd  *>tat«« 
ri»r  theENGLISH  MLCllANlC,  a  the  rat*  of  3  dola.  '.tfe.  KtM^ot 
Thirteen  Shiltinj^ft  pf  r  annum,  po»t  free.  The  copies  will  bf  Jgrw»nl« 
direct  by  mail  (K«m  the  pubhamag  office  in  Loadoon.  All  catw^rip- 
tmaa  will  cooaaanco  with  tke  nnmUr  fieat  i«mad  aAev  the  nctifi  c< 
the  8Bbarna4*a«.  If  bark  aamben  aiv  re^aind  ta  c«aapi«lr  *«!■»**• 
they  mail  ha  p«u4  for  at  tlm  rate  af  id.  caah  copy,  U  cover  cstTa 

nag*. 
Tola.  XXTl.,  XXX,  XXXII-  XXXIT«  XXXVl,  XX  XIX,  XU 

XLU  XLIU  XU\U  XUV.,XLV.,  XLVI.,  XL\a^  and  XLTllI. 

bo«a4  ta  aloth,  7a.  euch.    Py»t  fk«e,  Ta.  9d. 

AD  the  other  bouwl  volnma  are  out  of  prist.  Sahambria  *oald 
<|a  w*U  to  order  volumea  m  aooa  aa  poaMble  afWr  the  .^ar|a»to«»| 
tach  harf>«eai<y  v«I«m  m  Pebmarv  aad  .(agast.  aa  oolr  1 1  mtM 
ua<nb«r  are  bound  up.  and  theac  aoos  ran  out  of  iMtat  M4«t  •< «« 
back  .  aabora  can  be  had  «agly.  pr«c«  M.  oaah,  thl«u4^  '"?  °<»*: 
■eMerac—  nagiaV  or  1^.  each,  poat  froo  tifm  thaalB<«  nf*V* 
'  are  ad.  aacK  •«  p«l  ft«H  *H4 
TI.  Mi  Til.,  a*,  aaah.    Poa»  tl**  tH   eteh 


Antn,  12, 188». 


laiQLISH  KBOHANIO  AND  VCOtLD  OF  SOZHKOE:  ITo.  1,356. 


123  Ta 


AND  WOBLD  OF  SCEENCB  AND  ABT. 
FRIDAY,  AT&IL  12,  1889. 


nCROSOOPICAL    ABTAVCBS-Xiy. 

By  Br.  Boibwik-Piootf,  M.A.  Cantab.,  FJl.S. 
F.B.A.S.,  Memb.  Boj.  CoU.  Phjaiciao*;  T'ell, 
Cambridge  Vtai.  Sodety;  foimar  Fellow  of  St, 
PetBr*B  College,  Cambridge. 

Apoohromatla  Banlta. 
'  letnuting  back  margins,  a  ii«rw  inataDoa 

is  seen  in  the  plume  oU  of  Lepidaptermis 
Bcales  of  considerable  intorost.  An  unex- 
pected demonstration  of  J  its  refiactive  power 
was  j'Uat  obeerred  as  now  reoorded.  In 
ecalea  from  Papilio  JKemnon  were  seen  to 
Lave  exuded  by  pressure  a  sunoundlng  lake- 
let of  oil  defined  by  an  intensely  black 
maspxi,  one  acalo  being  aupenmpoeed  on  the 


O 


Via.  U. 

oQier.  Its  breadtk  was  measured,  and  t 
paling  it  with  other  refracting  mar^ns  of 
oil,  t£ere  remained  no  doubt  as  to  its  oily 
nature. 

Such  examples  give'a  unique  proof  of  the 
value  of  marginaT  refractioikB.  The  pheno- 
mena are  cot^tant.  Inside  a  scale  this  ail 
imports  to  the  dry'BCaJe  brillance  of  definition, 
exuded,  it  aeeme,  almost  to  disguise  structure, 
having  nearly  the  some  retractive  index.  A 
Teiy  little  pressure  smioezos  the  oil  out  into 
little  lakes,  whilst  a  nhn  of  air  epots  it  with 
brightly-daBned  beading.  Four  voiy  fine 
"  quarters  "  have  been  sent  to  me,  all  judged 
.e<iua]]y  good.  One  only,  however,  was  par^ 
tJcularly  free  from  residuary  aberration,  ana 
tore  a  power  of  1,200.  It  is  instructive  to 
xe&ectuiat.  the  maker  was  in  total  ienoranca 
of  its  i^endid  leoolving  power.  The  black; 
.beading  of  ^^apilio  Memnoa  is  with  it  start-' 
liogly  dear.  !>;  .   .. 

TOL.  XXax.-H*.  1,806. 


Tbe  problem  of  refractive  macgine,  botii  in 
lakeleta  and  bubbles,  ia  quit»a  novelty,  and 
it  demftT"'''  tibe  bigbet  c^itioe  for  its  sola- 


@    .-.  ® 


"When  the  bubble  is  inclosed  in  a  ^b- 
stanoa  of  higher  refractiTe  power,  ita  focus 
is  either  upon  or  within  the  bubble,  and 
placed  fowMds  the  light. 


{a'\  In  tiie  cose  of  air  within  flint-'glaat^ 
tha  tocoB  lie*  ezaot^y  cm  the  out^de  enrhoe 


towards  the  light,  and  refracts  the  rays  as  a 
double- concave  lens. 

(b)  FTom  water  into  Eiir  the  focus  liesl-3rd 
of  the  radius  outside  the  air-bubble  towards 
the  Ught,  and  the  oii-bubble  is  doubly  oon- 
cave. 

(d)  An  air-bubble  in  Cnnnda  balsam  forme 
a  locus  towards  the  light  inside  the  surboe 
ninety-four  hundredths  of  the  radius  towards 
the  centre. 

((}  Essential  oil  of  bitter  almonds  oon- 
vergea  to  a  focus  teithitt  an  ur-bubble  rather 
nearer  the  centre— i.e.,  eighty-Qiree  hun- 
dredths within. 

So  that  abde  all  give  negative  images 
of  distant  objects  when  inclosed  between 
parallel  plates  possessing  extraordinary 
augnlw  aperture.  On  the  oontirary,  when 
the  light  is  refracted  frani  «r  into  an  olive- 
oil  bubble,  the  focus  is  oouids  the  surface, 
away  from  the  light,  Just  T-lOOths  of  the 
radius.  A  few  diagrams  will  more  dearly 
illuslzate  these  points. 

An   oir-bnbble   found    in    oil    of    cassia 

el  =■  resj)  presents  an  extremely  brood, 
lack  margin,  inclosing  a  remarkable  minia- 
ture. On  the  other  hand,  where  the  refrac- 
tions are  more  nearly  alike,  as  between  air- 
bubbles  and  glycerine,  itinae  test  margins  are 
maFvels  of  attenuation ,  These  margins  vary 
with  the  refractive  index  aud  the  tniokness 
of  the  film,  and  also  with  the  aperture  of  the 
condenser,  parallel  rays  giving  the  broadest. 
The  most  strikine;  mBTgins  are  those  shown 
within  air-bubbles.  The  thinnest  appear 
when  the  bubble  or  globule  (ns  oil  in  water) 
has  an  index  mora  nearly  equal  to  the  fluid. 
There  are  some  interesting  facts  in  this 
matter.* 

A  most  beautiful  brilliantly- white  diflrac- 
tion  line  may  l>e  detected  in  the  midst  of  the 
margin  of  the  hollow  sphere  of  unmeosuiable 
tenuity — a  trying  object  for  the  best  glasses. 

When  an  oir  or  gas-bubble  is  inclosed  in 
glass  plate  or  in  Canada  balsam,  with  an 
index  ^  the  principal  focus  of  the  hoUow 
spherical  lies  exactly  on  the  surface  next  the 
origin  of  Ught.  If  the  bubble  in  plate-ghiss 
of  a  garden  window  be  oarefull3-  examined 
with  a  powerful  pocket  lona,  the  whole 
garden  up  to  on  aperture  of  18C  will  bo  most 
beantdfuUy  displayed,  encircled  by  a  broad 
jet-black  annulus  of  a  fixed  breatii.  And 
this  resembles  vision  under  water  of  a  fish, 
who  sees  the  angler  on  the  bank  obliquely. 

We  approach,  now,  one  of  ttio  burning 
mioroscopical  questions  of  the  day — Are  the 
markings  on  the  A  ngulalam  caused  by  convex 
lenses,  or  are  they  produced  by  ooncavities  ? 

The  previona  investiEationg  of  the  primary 
foci  of  a  Bphcricle,  whether  disposed  in  a 

Sher  or  lower  refractive  medium  than  itseU, 
ibit  significant  results.  From  air  into 
silica  the  index  is  nearly  one  an  Ja  half  (  "2" ) 
from  which  one  may  calculate  the  primary 
focus  of  apherioj  beads,  as  of  those  widely- 
separated  oeads  on  CregieelU  superba — viz., 
/  =  1-6,000  of  an  inch. 

The  focal  point  lies  demonstrably  outside 

.9  bead  towards  the  eye  of  the  obewver.  As 

the  hole    admitting  tlie  illumination  varies 

o  does  the  image  of  it  in  the  bead, 

a  true,  perfectiv  exact  miniature. 

.e  thing  may  always    be  observed 

(e^)ecially  with  fine  apochromalios)  in  a  great 
variety  of  well  separated  diatomic  beads.  I 
havo  received  a  photograph  of  P.  atigulalum 


ewpitiog^ '■»''. 


eprincipBl  locVM/  = 


utradcn  nifnctfot  tlielu^im  rplinc. 
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from  Kiihl  and  Co.,  of  Fraukfui't,  made  with 
'*  4,900  diameter,  by  means  of  an  apocbro- 
matic  2.0  Mm.,  1 -30  aperture, anda|7rq/ecf(on« 
ocular  4.*' 

This  magnificent  result  entirely  throws  all 
previous  attempts  into  the  shade.  The  wood- 
cuts in  Carpenter's  work  are,  compared  with 
this,  quite  laughable  caricatiLres  of  truth. 

These  beads  are  distributed  oyer  tiie  frus- 
tule  in  lines  inclined  about  60°  to  each 
other.  A  sinjg^ular  relation  subsists  between 
the  foci  of  diatomic  beads  and  insect  eyes. 
The  focus  of  a  coleopterous  eye  was  found  to 
be  l-600th  to  a  diameter  of  1-lOOOth.  In  a 
diatom  the  bead  showed  a.focus  of  1 -6000th 
to  a  diameter  of  about  10000th  indi — ^a 
fine  collateral  proof  of  similari^  in  the  re- 
fractive index  of  eaoh.  I  very  carefully 
measured  the  diameter  of  the  white  discs  in 
Angulatum-photo  at  1 -70000th. 

Tne  images  formed  by  these  diatomic 
bosses  are  singularly  true  and  beautiful 
under  a  first-rate  Apoehromatic  olnecUve,  For 
aU  these  vary  slightly  in  quslity,  whilst 
curvature  and  oentnng  are  stm  as  ufficult  as 
ever.  These  images  must  be  sought  for  as 
in  Fig.  3,  outside  or  above  the  beaa  where  a 
real  focus  exists  of  the  nositive  order.  But 
if  the  sphericle  is  a  doiible  concave  lens  the 
images  must  be  sought  for  beyond — ^i.e., 
towards  the  light. 

A  large,  black  Maltese  cross,  gummed  on 
a  brighUy-lighted  window  pane,  gives  in 
these  silica  lenses  very  lovely  miniatures 
of  exceeding  attenuation.    (Fig.  2  C.) 

I  propose  to  insert  in  a  note  a  short  list  of 
diatoms  exhibiting  very  widely  separated 
sphericles,  selected  for  me  by  Mr.  Hinten, 
Vorley-road,  Holloway,  which  are  invaluable 
for  demonstrating  the  positive  refractive 
power  of  the  beading.* 

In  all  the  cases  where  refraction  of  parallel 
rays  is  from  a  dense  medium  through  a  rarer 
bubble,  the  primary  focus  lies  beyond  ite 
centre  towaids  the  light,  and  in  extreme 
cases,  as  from  water  into  an  air-bubble,  the 
focus  lies  two-thirds  of  the  radius  outside 
the  sphere  towards  the  light :  diagram  attached 
shows  a  divergent  pencil  emerging  from  the 
focus  F,  beneath  tne  bubble  one-half  the 
radius  beneath  it  with  a  negative  effect. 

Images  must,  therefore,  be  sought  below 
the  aerial  sphericle  floating  within  the 
water.t 

The  research  is  more  difficult  with  negative 
foci.  The  immense  aperture  embrac3,  the 
close  crowding  of  the  images  into  a  small 
circular  space  or  field  of  view,  the  subtlety 
of  the  focal  changes  (by  1 -100000th  of  an 
inch  deeper),  and  the  interference  of  lower 
strata  of  molecules,  all  combine  to  render 
Apoehromatic  experiments  of  this  order 
eminently  recherchS. 

When  two  apertures  Jin.  apart  are  illu- 
minated 3in.  below  the  negative  sphericle, 
two  very  bright  discs  can  be  seen  finely 
pictured  below.  If  it  be  positive,  the  images 
appear  above  and  much  closer  together ;  the 
aperture  of  the  first  being  at  least  ten  times 
that  of  the  second. 

Taking  largo  headings  such  as  those  of  the 

-  well-separated  bosses  of  CeslodiseuM  superbus  : 

a  delicate   miniature    of    GiUet's  stop  was 

seen,   and  even  the   supporting  arms  were 

glinted  above  the  boss ;  very  thin  indeed. 

The  miniatures  of  the  open  holes  varied 
progressively  in  size  as  in  D,  £,  F,  Fig.  3. 
Oillet's  condenser  has  about  17  holes  and 
stops,  but  always  brought  to  a  clear  focus 
above  the  convex  bead. 


•  'SoTm.—AuIa^ixcut  pnlcker^  AuIaditcuM  Comberij  FostU 
diatoms  (Virgiiua.),  St\rtod%*cu»  Buryanvg^  Otueincdueus 
concnmu.  In  this  I  got  black  dot  unages  of  IWell'a 
Holed  stop  without  any  oondenaiog  glnmm 

t  Note.— The  following  calcolations  of  the  fod  have 
been  sereml  times  verifled  for  their  diatanoe  from  the 
centre.  Air  into  ice  sphere  twice  the  radiua ;  air  into 
ghws  S'2  radius ;  water  into  air  li  radios;  water  into 
«live  oil  1*07  hv  radius ;  Cftnada  balsam  into  air  94 100  of 
radius;  essential  oil  of  almonds  into  air 83 100 radius ; 
glass  into  air  bubbles,  the  radius.  The  last  shows  that 
the  focus  lies  exactly  on  the  anterior  surfaoe  of  the  bubble 
towards  the  light,  and  is  a  Tiztual  focus. 


Fig.  3  shows  the  course  of  a  pencil  of 
paraUel  rays  entering  a  silica  bead  and  con- 
verging to  a  focus  above  it — ^i.e.,  outside  the 
surfaces.  If  it  were  hemispherical,  the  focus 
would  be  twice  more  distant  from  tiie  centre. 


A  MODEL  L0C0H0TIVE.-7. 


THE  received  f  ormulsB  relating  to  the  strength, 
elasticity,  and  proportions  of  springs  are 
due  to  Mr.  B.  K.  darxe.    Let  :-* 

£  =s  elAstidty  or  defteotion  in  sizteenths  of  an  inch 

per  ton  of  load. 
S  a  the  working  strength  or  load  in  tons. 
/  =s  the  span  when  loaded^  in  iooheB. 
b  B  the  breadth  of  plates  m  inches,  supposed  uni- 

foim. 
t  m  the  thiokneM  of  plates  in  sizteenths  of  an  inch. 
f  =  the  thickness  of  plates  in  inches, 
n  =  the  number  of  plates. 

Then,  for  elasticity : — 

g  _  1-66  y  /» 
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And|  for  working  strength : — 
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To  find  the  required  curvature  or  compass,  C, 
of  the  spring  before  loading, 

G  =  E  X  S  +  desired  working  curvature  +  ^in.  to 
|in.  for  permanent  set. 

Thus  the  strength  of  the  spring  is  proportional 
to  the  number  of  plates,  to  their  widtJi,  to  the 
square  of  their  thickness,  and  inversely  as  the 
length,  or  span,  and  depends  also  on  the  nature 
and  temper  of  ^  the  material — a  very  variable 
factor.  And  it  is  seen  that  there  is  a  distinction 
between  the  strength  and  the  deflection  of  a 
spring.^  The  strength  increases  as  the  square  of 
the  thickness ;  but  the  elasticity  or  deflection 
diminishes  inversely  as  the  cube  of  the  thick- 
ness. For  this  reason  it  is  not  desirable  to  make 
the  long  top  plates  materiallv  thicker  than  the 
others  with  a  view  to  oDtaining  increased 
strength,  because  the  diminution  of  elastidtv  is 
in  proportion  to  the  cube  of  the  thickness,  wnile 
the  strength  is  only  increased  as  the  square. 
Hence  a  thick  spring  plate  would  break  before 
it  would  bend  to  the  same  extent  as  the  thinner 
ones. 

Possibly  all  my  readers  may  not  be  aware  of 
the  fact  that  the  first  efforts  made  in  order  to 
lessen  the  shocks  incidental  to  travelling  on  rough 
roads  were  not  made  with  the,  to  us,  obvious 
device  of  using  steel  springs,  but  with  the  steam- 
pressure  of  the  boiler  acting  on  steam-tight 
pistons.  This  was  a  device  of  the  elder  Stephen- 
son, and  is  described  and  IQustrated  in  Nicholas 
Wood*s  old  treatise  on  "Bailroads."  Over  each 
axle-beaiing  there  was  placed  a  cylinder,  bolted 
by  means  of  a  curved  skew  fl^ige  to  the  outside 
of  the  boiler,  and  entering  within  it  to  a 
distance  of  several  inches.  This  contained  a 
closely-fitting  piston,  whose  rod,  projecting  ver- 
tically downwuds,  pressed  upon  the  top  of  the 
axle  Dealing  or  step,  like  an  ordinary  spring- 
thrust  rod.  The  diameters  of  these  pistons  were 
so  proportioned  as  to  sustain  a  steam  pressure 
equal,  on  the  average,  to  the  total  weight  of  the 
locomotive.  The  reaction  of  this  pressure,  there- 
fore, supported  the  engine  as  upon  elastic 
cushions.  The  illustration  in  Nicholas  Wood*s 
book  shows  %  six -wheeled  engine  supported  on 
six  of  these  steam  springs. 

Passing  now  to  the  crank^axU,  we  note  that  it 
is  the  weakest  portion  of  the  locomotive,  as  is 
evidenced  by  the  large  number  of  failures  which 
occur  every  year,  to  say  nothing  of  the  large 
numbers  of  axles  which  are  condemned  in  the 
shops.  It  is  in  the  condition  of  a  beam  whoso 
continuity  is  broken  by  the  bending  of 
the  cranks.  Regarding  it  as  supported  at  both 
ends  in  its  bearings,  it  is  subject  to  the 
steam  pressures  actmg  alternately  in  oppo- 
site directions  tending  to  bend  it.  If  the 
resistance  measured  at  the  radios  of  the  wheel 


tires  is  considered,  the  steam  pressoies  tend  to 
twist  it  off.  Bep^arded  as  a  oolmnn  set  on 
end,  it  is  subiected  to  end  -  long  Btteeies 
by  reason  of  the  shocln  operating  thioufh 
the  rails  on  the  wheel -•flanges.  For  tmi 
last  reason  the  flanges  of  the  driving  wheek  are 
often  turned  thinner  than  the  owen.  Mr. 
Stroudley,  in  a  paper  read  in  1886  before  the 
Inst,  of  Civil  Engineers,  gave  the  average  life  of 
his  crank-axles  as  360,000  miles.  He  found  that 
while  a  crank  deflected  i^in.  only  under  its  work* 
ing  load,  the  deflection  under  steam  was  ^Vb , 
or  three  times  as  great,  and  he  therefore  judged 
the  steam  pressure  to  be  primarilj  the  cause  of 
crank  failures. 

From  the  Board  of  Trade  return  on  driving 
axles,  which  was  issued  in  consequence  of  the 
Penistone  accident,  it  appears  that  in  the  year 
1883  there  were  14,848  oriving  axles  in  use  in 
this  country,  of  which  12,943  were  cranked  for 
inside- cylinder  engines,  and  1,905  straight,  for 
outside  cylinders.  Of  this  number  80  broke  m 
running  with  passenger  tnuns,  and  127  with 
gfoods  tzains.  As  many  as  704  defectiye  axles 
were  discovered  and  taken  out  in  the  ahopa. 
These  figures  sufficiently  show  the  inherent 
weakness  of  locomotive  axles,  and  it  is  worthy  of 
note  that  these  returns  show  also  nearly  the 
same  percentage  of  ^actures  in  straight  azlea  u 
in  those  which  are  cranked.  The  total  percent* 
age  of  fractures  of  the  latter  was  6*7,  that  of 
the  former  5*5.  It  is,  however,  a-significant  fact 
that,  whUe  of  ordinary  cranked  axles  without 
hooped  webs  the  failures  while  running  were,  in 
iron  3'1  per  cent.,  and  in  steel  0*9  per  cent.,  the 
corresponding  fedluree  in  those  with  hooped  webs 
were  0*85  in  iron  and  0*9  in  steeL  The  former 
relations  speak  volumes  on  the  advantage  of 
hooping  the  fagoted  wrought-iron,  whose  weld 
joints  are  often  incipient  causes  of  fracture.  Mi. 
Stretton,  having  found  that  there  were  more  nn- 
hooped  than  hooped  cranks,  instituted  experi- 
ments, the  result  of  which  went  to  prove  **that 
when  a  crank- web  breaks  nearly  or  quite  stiairiit 
across,  the  hoops  are  of  the  greatest  use  in  hold- 
ing the  crank  together ;  but,  on  the  other  hand, 
when  the  fracture  occurs  in  a  slanting  direction, 
the  hoop  is  not  only  rendered  of  no  value,  but  it 
even  tends,  by  its  tightness,  to  force  the  broken 
part  out  of  the  required  position."  (*'  Safe  Bail- 
way  Working,"  p.  103.) 

Crank-axles  almost  invariably  fracture  aoofls 
one  of  the  inside  wehs,  or  through  the  pouit  of 
junction  of  the  pin  with  the  inside  web,  by  a  kind 
of  ball-and-socket  fracture.  The  whed-boas  and 
the  outside  of  the  crank  arm  keep  the  wheel  in 
position  until  the  engine  gets  home.  The  wider 
the  webs  of  crank  axles  the  better.  It  is,  how- 
ever, impossible  in  inside-cylinder  enginei  to 
make  them  verv  wide,  hence  the  reason  why 
many  are  hooped  or  bonded.  Since  such  hoop- 
ing encroaches  on  the  available  space  beneath 
the  boiler,  Mr.  Stretton  has  patented  a  method 
of  strengthening  the  webs  by  passing  a  steel 
bolt  through  a  hole  drilled  longitudinallf  down 
each  web. 

The  statistics  just  now  given  do  not  show  th&t 
straight  axles  are  very  superior  to  the  cranked 
forms.  The  straight  axles  are  subject  to  grait 
torsional  stresses,  operating  alternately  througb 
the  opposite  pistons.  Mr.  Stroudley  says  that 
he  has  known  straight  axles  of  steel  Tin-  i^ 
diameter  to  break  in  engines  having  17in-  out- 
side cylinders,  the  appearance  of  the  fractm* 
indicating  that  the  breakages  were  due  to  tor- 
sion. 

In  reference  to  the  relative  merits  of  iron  and 
steel  axles,  Mr.  Stretton  has  compiled  a  tabl« 
from  the  Board  of  Trade  returns,  showing  the 
total  number  of  failures  during  a  period  of  fi^^ 
years.  Taking  one  voar  only  as  illostxatiTe  of 
the  average  mileage  of  axles  that  fiuled,  in  188? 
the  average  mileage  of  125  iron  axles  was  226, OSii 
that  of  63  steel  axles  219,644  miles.  This  is > 
keeping  with  the  rcnuiining  statistics,  ahowinf 
that  the  iron  axles  run  longest,  but  that  the  st«el 
show  fewer  fractures.  (*»Safe  Railway  Work- 
ing," p.  101).  The  advantage  of  steel  foraxla 
is,  that  it  has  no  fibre,  so  that  none  of  the  evils 
due  to  lamination  or  imperfect  welds,  can  come 
into  operation. 

Turning  radii  in  all  angles  is  a  matter  of  T«y 
great  importance,  as  tending  to  reduce  the  n» 
of  fracture.  There  must  bo  no  sharp  cornen 
anywhere.  In  some  cases  this  practice  is  camw 
to  so  great  an  extent  that  there  is  acarorfj'  any 
portion  of  the  crank-pin,  or  crank-axle  joara*» 
left  straight.  J<  A. 

r 


AparL  12,  1889. 


ENOUSH  MECHAHIO  ASP  WORLD  OF  80IEMCE:    No.  I,2i5. 


SRITAHHIA  CO.'S  IKf  E0VES3XVCH 
DBUXISS  MACEIBE. 

i  N  improved  bench  drilliag-inachiiie,  iUm- 
j\.  trated  in  the  aoneied  engnving,  can  be 
w«ii  at  the  Britannia  Co.'b  show-roomB,  100, 
Honndiditch.  It  ib  n  bandy  drill  for  light  work, 
and,  aa  will  be  leen,  can  be  made  lo  drivo  bjr  band 
ur  b;  treadle,  or  bj  both,  and  can  also  be  driven 
ly  power  if  denied.  It  ia  constructed  with  a 
■sb-«eciJon  body,  turned  to  fit  on  to  and  swivel 
inmnd  a  stiff  tonied  pillar,  wcurod  by  a  nut  at 
my  angle,  and  by  tooaening  which  the  drill  can 
be  brooght  to  any  position  in  ita  raditu,  thni 
nuking  it  very  handy  for  drilling  holes  in  large 
bbjectB.  The  pillar  ia  cast  in  one  with  a  strong 
toot,  to  bolt  on  to  the  bench,  and  it  carriea 
bncket  which  Bwivela  entirely  round  it,  with 
drcular  work^plate  which  nleo  Bwivela  on  its  ow 


driiing  shafts,  that  for  the  treadle  or  p 
nmning  to  the  back,  and  that  for  hand  motion  to 
Ilie  li^t  side,  and  these  drive  the  apindle  by 
here!  and  spur  gearing.  It  is  constructed  with 
rpedally  ingenious  contrivance  of  spur  gearing  ii 
combination  with  a  flywheel,  which  gives  immens 
impetni  to  the  motion,  and  greatly  facilitates  the 
■ork.  It  has  also  single  and  double  gearing  for 
mull  and  1b»o  holes,  and  has  both  solf-actiog 
■nd  hand  feedi  The  treadle  driving  gear  is  made 
independent  of  the  machine,  to  fix  under  the 
bmdi,  the  wheel  having  four  speeds  U>  drive  the 
«p«il  cone  fitted  to  the  driiing  shaft,  thus  giving 
nth  th«  double  gearing  eight  changes  of  speed. 
Tie  diameter  of  the  spindle  is  jin.  ;  drilling  up 
lo{tzi.  diameter,  by  Sm.  deep;  pillar,  4in.  dia- 
liiter  by  Ilin,  high;  diatanto  from  drill  point 
to  fdllar,  9in.  :  diameter  of  driving  shaft,  j, 
daiueter  of  Bywheel.  INin.  ;  diameter  of  driving 
<W1  of  trwdle  motion,  20in.  ;  diameter  of 
nimlar  worktable,  1  Oin. ;  table  will  rise  an 
Id]  on  pillar  S^in. ;  approximate  weight,  2^wt. 


re  aboBt  t£0  American  medical  itudmts 


BICHBOIUTE  BAITEBIS8  FOR? 
DOMESTIC    £L£CTEIC    LiaHTDTO. 

liriTHlN  a  few  yean,  the  arrangementa  oi 
T  T  bichromate  batteriei  designed  tor  domestii. 
electric  Ughting  have  been  notaUy  improved,  not 
only  for  the  purpose  of  renderioB  their  use  as 
eooDomical  as  ponible,  but  espedal^  with  a  vie~' 
to  facilitating  toe  manipulation  of  atdd  liquids  {i 
operation  that  is  usually  disagreeable),  and  to  domg 


away  with  the  mounting  and  dismounting  of  the 
elemento — an  operation  Uiat  on  each  occasion  takes 
a  relatively  long  time. 

1.  SiMgU-iiguid  Balltria. — Single-liquid  lachro- 
mate  batteries  possess   the  grave  defect      '    ^~~ 


the  lamp  that  the  battery  is  to  supply  is  not  lighted. 
In  order  to  remedy  this  trouble,  Uie  zine  must  be 
pieservbd  against  the  action  of  the  add  b;  remoring 
it  entirely  from  the  liquid ;  hence  the  numerous 
models  of  batteries  with  a  winch,  the  most  widely 
distributed  of  which  are  those  of  M.  Tnniv*.  This 
arrangement  uecasitatee  the  execution  of  a  Dontmy 
manmuvre  before  Ughting— that  is  to  aay,  the  re- 
immersion  of  the  xinca  in  the  liquid.  As  it  is  but 
veiy  rarely  that  the  batteries  can  be  placed  near  the 
InmiiB,  it  IS  neoesaary,  before  and  aftor  lighting,  to  \ 


proceed  to  the  room  wherein  they  are  located,  and 
this,  nnder  mttain  drcumstanoes,  may  be  impos- 
sible, or  at  least  inconvenient,  without  any  (rther 
source  of  light,  or  without  a  complicated  mechani- 


H.  Mareschal  has  oi 
derisiDg  an  apparatus  capabk  of  effecting  sue 
operations  at  a  distance.  This  ^ipantus  (Fig.  I ) 
eoDHsts  essentially  of  a  device  whose  rotary  motion 
COmmtlnicates  to  a  rod  a  rectilinear  altamaling 
motion  downward  for  a  half- revolutioa  and  upward 
for  thtf  following  balf-revointion. 

If  to  this  connecting-rod  thera  be  attached 
a  piece  conueetad  with  a  frame  carrying  the  xinca, 
the  flnt  half-revolution  of  the  motor  will,  for 
example,  remove  the  sines  from  the  liquid ;  and 
if,  u  this  moment,  the  motion  of  the  re- 
volving device  be  arrested,  the  lines  will  remain 
oat  of  the  liquid  until  the  moment  at  which 
Biar ■       ■ 


lieuceby 


gives  Uie  oonnecling>n>d  a  contnry  dirsction^  that 

~  t  motion!  an  obtained  br  niMiis 

imit  of  eSsdina  bat  a  half -revo- 

k,  O  L  (Kg.  2). 

dncs  are  sunended  froiD  the  extrani^  of 
er  J  K,  whidi  is  movalde  around  the  asia 


;.r,! 


The 


N.  a.  oounwipoLse,  r.  pi 
balanoss  the  weight  of  tl 
sligtit  force  suffices  to  make  them  rise  or  descend. 
The  extremity  J  of  the  lever  ts  attached  to  a  con- 
neoting-rod  HA,  set  in  motion  by  the  oiank  O  L. 
The  motile  mechanism  carries  along  a  fiywheel, 
T,  with  a  vertical  axis,  aninst  which  a  screw,  T, 
constantly  presses  an  iron  block  F,  which  perfoims 
the  functions  of  a  brake  and  prevents  its  rotation. 
In  order  to  allow  the  flywheel  v,  and  consequently 
(he  rotary  device,  to  revolve,  it  suffices  to  remove 
the  brake  block,  F  during  the  entire  time  that  it 
takes  the  crank  O  L  to  effect  a  haU-revolutJon. 

In  the  svitem  adopted  by  M.Hanechal,  the  block 
F  is  pulled  back  by  means  of  an  electro-magnet,  A, 
actuated  b;  an  auxiliary  pile,  B.  The  utteries 
designed  for  apartment  adl  bells  may  be  utilised. 
Upon  picflsing  upon  the  button  B,  placed  near  the 
lamp  X,  that  u  la  be  lighted,  the  block  is  Attracted, 
■nd  the  dank  O  L.  which  was  in  the  positioo  O  L'. 
is  set  in  motion.  When  the  crank  is  vertical,  the 
small  pin  D  S,  fixed  upon  the  axis  O,  is  hcrixontal 
at  D'  &',  and  keeps  the  spring  E  H  in  the  position 
E  G.  As  soon  as  a  rotary  motion  of  0  L'  occum, 
the  end  D  of  the  pin  escapes,  and  the  angular 
projection  of  E  0  bean  against  the  copper  bar 
K  H.  There  is  thus  ettablidied  a  penuacent  con- 
tact which  keeps  up  the  current  of  the  pile  R, 
through  the  electro  A.  and  permits  of  the  con- 
tinuous rotation  of  the  clockwork.  In  the  case 
represented  in  Pig,  2,  this  half -revolution  immerses 
the  zincs  in  the  bichromate.  The  rotation  of  O  L 
will  continue  up  to  the  moment  at  which  the  ex- 
tremity S.  of  the  pin  D.  having  become  horizon^, 
meets  theprojecbon  of  the  spnug  E  H,  which  will 
teava  K  H  and  cut  the  circuit  of  the  pile  B.  As 
the  broke  blocV  F  is  no  longer  attracted  by  the 
electro  A,  it  will  bear  anew  against  the  flf-wheel 
V,  and  stop  the  motion  of  the  revolving  device,  and 
the  zincs  will  remain  submerged  in  the  bichro- 
id  the  lamp  X  will  be  lighted.    In  order  to 


tact  with  the  wheel,  it  will  allow  the  crank  O  L  to 
make  a  half-revoliltiDn  from  L  to  L'  in  the  direction 
shown  by  the  arrow  /.  The  extremity  J  of  the 
drawn  dovmward,  will  lift  the 


:of  ti 


idd  solutic 


of  the 


In  order  to  change  the  depth  of  in 

the  travel  of  J  X,  and  to  do  this  it  suffices  to  vary 
the  radius  of  the  crank  O  L  by  Biing  the  button 
L  of  the  connecting-rod  in  the  apertures  R,  B,  II,, 
4c^  of  O  L. 

Iab  Uareschal  apparatus  evidently  offers  a  com- 
plete solution  of  the  problem,  but  it  requires  the 
use  of  an  auxiliary  batteiy  and  constitutes  a  cum - 
bersome  apparatus.  BesideB,  it  in  nowise  does  away 
with  the  luconvenieuces  of  the  single-liquid  battery 
—such  as  the  changing  of  the  liquids,  the  amal^- 
mation  of  the  zincs.  Sic.  Moreover,  if  it  be  desired 
light  a  variable  number  of  lamps,  it  is  necessary 


apparatus  ii 


change  tbie 
uB»i  up  at  a  pure 


of  the  ziiics,  so  that  the  lam] 
shall  not  be  burned  when  the  lighting  i 
and  so  that  the  zincs  shall  not  be  used 
loss  in  consequence  of  local  action. 
Upon  the  whole,  the  ordinary  single 
iromate  battery  does  not  permit  of  the  i  .  _ 
of  the  electric  l^bt  to  daily  requiremeota,  and  does 
Ltisfy  all  Che  exigenaes  of  domestic  lighting  ; 

-:thout  speaking  of  the ';—';—  ■ •" 

iTj  well  adapted  for 
battery  being  capable  of  supplying  several  lamps, 
provided  that  they  are  lighted  at  tlie  same  time. 

■i.  Balteria  icUh  Two  Zigiiiiji.— Batteries  with 
two  liquids,  that  is  to  say,  with  bichromate  and 
carbon,  with  addulaled  water  in  the  external  vessel 
and  zinc  in  the  porous  one,  have  the  great  advan- 
tage of  much  diminishing  local  action,  and  conse- 
quently the  wear  of  the  zinc.   The  internal  re  '" 
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Fio.  2.— Diagram  of  (he  Horeacbal  apparatui. 


of  tke  pile  a  increased  by  reuon  of  the  presence  of 
the  porons  vessel,  and  so  these  kind  of  batteries 
diacbfuge  len  than  die  preceding,  and  pennit  of 
lighdng  bnt  oua  lamp  at  once  per  battery. 

One  of  the  best-linown  models  is  the  oij(ht-elH- 
ment  battery  of  If.  Rodiguet  (Fig.  3).  In  this 
battery  it  is  necessaiy  to  chango  the  addulated 
■mAa  of  the  po^^u8  Tesaal  several  times  before  the 
bMtrouiate  solutioo  is  exhausted  ;  but  if  particular 
piecaatjou  be  taken  in  the  umaJEamiition  of  the 
zinc,  it  will  be  ponible  to  leave  the  ^ttar  continaallj 
immorseid  in  the  addulated  water  nithoot  any 
Bippredable  irear  taking  place  in  open  circuit.  Con- 
seoQently,  the  battery  is  constantly  ready  to  fuTnish 
iipit  through  the  siniple  clotricg  of  a  commutator. 
But.  as  we  just  remarked,  it  is  necessor;  to 
assure  of  as  wmplete  an  ama1|{amatioD  of  the  onca 
as  posaible  in  order  to  prevent  wear  in  opeo  circuit. 

in  order  to  fulfil  thia  condition,  H.  Sadignet  in 
the  first  place  devised  the  lurangement  idiown  in 
Pig.  3.  The  lower  part  of  the  zinc  dips  into  a  cnp 
containing  mercury,  which  gradually  rises  on  the 
surface  of  the  zinc  and  preventa  local  action.  Owing 
to  this  simple  precaution,  the  zinca  ore  capable  of 
remahung  permanently  in  the  acidulated  water, 
"" ■'"■  g  practically  o(  havir^g  light  at  any 


'   every  week  oc  fortnight,   according  t 


Fro.  3.— Badiguet'a  Two-Liquid  Battery. 


raqoired  of  the  battery,  and  to  the  ranewal  of  the 
dnolansei  every  four  or  five  weeks. 

In  order  to   render  this  aystem  atill  more 
vmiHnt  and   practical,   M .  Badiguet   has  davised 
MBe    new    upontos,   which  do  away  with  the 
reidacing  of  the  zinc  alectiodea  and  the  dinnonr' 
ing  of  the  batteriea,  Ihanki  to  the  adaptation  o 
qiecUl  negatira  electoode  and  the  use  of  a  apfai 
wlueti  ii  piftned  and  noprimed  by  blowing,  tor  the 
i^MMtgrng  of  the  Uqnida.    Tlie  ordinary  siphons  ■ 
primad  Ely  aiotaoD.  lliis  method,  which  is  mniten: 

intto  '"~"'"r  of  add  liquids,  has  prevented 

appIicatHD  to  Uw  numfflnvniis  of  batteiica  of  laige 
imAargb.  The  Badigut  sipIiDn  (Figs.  4  and  S), 
pecants  of  blowJDg  with  the  mouth  (without  any 
few  of  the  liquids  rising  to  the  lipe),  or  of  employ- 
ing blowing  appantoa,  nmh  as  nblar  bulbs,  &c.. 


of  zinc  of  determinate  size)  shavings,  scrap  of  lU 
shapes,  or  spheres  prepared  especially  for  thk 
purpose. 

'niiselectTodeisfonne4hsfollows(FiB.  G).  Into 
1  cup  of  porcelain,  or  of  any  other  suMtance  not 
ittackad  by  add,  tiiere  is  pat  some  merciUT  an- 
.aining  traces  of  ziuc.  Above  this  cup  is  phad  t 
copper  receptacle  fixed  to  a  hDllew  rod  of  the  nou 
metel.  This  is  deeigned  to  receive  fiagiiieali  d 
of  variable  form  and  size.  The  cectnl  nl 
the  ne^tJve  electrode,  and  cODtaiiu 
iperturea  that  permit  of  the  fme  circulatioii  of  ths 
hquid.  Its  diameter  is  greater  than  that  of  the  mp, 
»  tiiat  the  sulphate  of  zinc  may  not  fall  upon  ths 
jurface  of  the  mercury  and  finally  put  on  end  to 

In  Fig.  6  Uie  mercury  cup  is  connected  with  tht 
cmtral  rod  throngh  two  strips  of  copper  mnluiung 
iperture*  into  which  posses  a  pin  that  likmrin 
raverees  the  porcelain  cup.  In  this  way,  all  the 
parts  of  the  electrodes  are  mechanically  connocWd 
with  each  other  and  electrically  with  the  mercoij. 

If  addulated  water  be  introduced  into  a  jnniu 
jssel  containing  an  electrode  of  thia  kind,  (In 
following  phenomenon  will  occur  t  The  merauy 
— ""  -iaa  upon  the  copper  and  zinc,  and  lapidli 
..  __  them  witJi  a  layer  of  mercnrr,  which  will 
Boon  protect  them  from  the  action  of  the  addulalcd 
— *—      If  the  cireuit  of  the  battery  be  doaed,  sod 

lade  to  discharge  a  curreoit  of  normal  inten. 

nty,  the  amalgamation  will  proceed  during  the 
iperation.  If  the  battery  be  made  to  dischsin  i 
lety  intense  current,  the  meroury  will  goon  dii- 
Lppear  from  the  surface  of  the  zinc ;  when  the 
jattery  ceases  to  discharge,  the  mercury  will  asoo^ 
the  surface  of  the  eleetrode  again  and  protect  it 
gainst  the  action  of  the  add. 


ic  tubas.    One  branch  of 


Jiis  siphon  dipping  mto  a 

which  it  is  deeired  to  remove  tbe  liquid.    It 

the  siphon  is  indoeed  in 

. .  the  tubs  A.  At  its  upper  part  it  ii  pro- 
vided with  an  adjutage  D,  cormeded  with  the  tube 
F  through  a  fleiible  tube,  E.  Whan  B  is  immeraed 
in  any  liquid,  the  level  in  the  tube  B  and  the  tube 
A  is  the  some  as  in  the  ve^l.^  Things  being  in  this 
stato,  if  the  tube  B  be  blown  into,  the  preasare 
therein  abruptly  increases,  and  the  liquid  contained 
therein  tends  to  escape  through  two  apertures — tlie 
lower  orifice  of  B  and  the  branch  A  of  the  siphon, 
into  which  it  is  forced  until  the  fiow  through  A. 
(that  is,  the  priming)  takes  place. 


It  is  easy  to  see  mat  Ute 


A  to  vary.  If,  when  Uie  liphan 


'Bfor 


FiOfl.  *  um  6,— Badignet'a  Biphon. 

dedred  to  stop  it,  it  sutBces  to  blow  in  a  volume 
air  greater  than  the  capod^  of  the  large  tube  B. 
This  air,  foraod  thn>ngb  the  tube  A,  drives      '  " 

liquid  contained  tberem  a-" '•'~  '*■" 

"■'    — "■  "--         a,   then    ' 

Sow  or  stnipoge  of  a  liqnid,  as  innvaiiently  as  by 
the  me  of  a  cock,  without  having  to  toncb  tlie 
liquid,  and  whatever  be  the  form  and  location  of 
the  veassi  containing  it. 

By  means  of  this  appantni,  Oien,  It  ii  posiibli 
withoDt  diitnihing  a  battery  of  piles  or  accnmu 
latoia,  to  smpty  any  dameut  and  wash  it  as  car« 
folly  as  may  be  danrsd. 

But  tbe  most  origiiu]  port  of  this  new  style  of 
bicfaromatehattcry  is  nndonbtedly  the  amalgamating 
support,  fOT,  as  fta  name  indioites,  it  permits  not 


,. .  The  AmalganMioa  nf  lit  Zine  in  B4«ma.- 
From  the  following  eipernnent,  due  to  Prof .  Duidi 
Iv  of  the  Centr^  School,  it  is  possbls  to  gin 
^i^nation  of  these  phenomena,  whidi,  situ 
OS  we  know,  have  hitiierte  been  attrilsitHi  to 
ipillary  pheaomeiia  not  well  onderstood. 
If,  in  a  tube  containing  addnlatad  watv.  ■• 
place  a  drop  of  mercury,  and  thiou^  the  tnle  psai 
a  ouirent  ca  a  certain  intsnsity,  the  msrcmy  iriH 
move  alone  ^^  *^^  "^  the  direction  of  the  cimmL 
There  is  a  carriage  of  the  mercury  under  tbi 
mechanical  action  produced  by  the  cutrent,  and  tin 
velodty  of  the  mercury's  motion  is  so  much  Sn 
greater  in  proportion  as  the  current  is  inleDser, 
Analogous  phenomena   most  take  place  ii  K- 

-  '■ '-  batlOTy-    Lj  ooruequence  ofthssMcl 

and  of  the  currmita  produced  within  <h 
UT  takes  placti.  BA 


Badiguet' 
of  the  zi- 
battery, 


sr  of  the  merouiy  takes  placti.  B 


etal  upon  whii^  it  has  dapodtad  &om  a<n)B) 

1, -the  WBOtion  can  continue  to  oocuroiilfB 

the  porta  not  yet  amalgamated ;  oousequsBtlj  tw 
mei£aiiical  effects  of  the  internal  c '■  -* 


mncuiy  from  the  attack  of  the  addnisted 

Tn   support    of  this  view,  we    al  ' 

■ '-mads by M.  Badiguet, 


eooiy  explained  thnnigfa  tl 
■"-'"«"''— I  effects  of  the  oui 


'liich  A^  '"J 
the  lieaijii 
tbemsioill' 


at  capillarity  solely :- 

. mereiajnip. 

andlet  us  poor  hi'pure  wiater.  The  niBmoiT,  em 
after  several  weeks,  will  not  have  tiaen  opc^  ■>* 
■    ;.    If  into  a  '  '   '  '  "' "" 


_  lulated  iasuaitof 

piu»  water,  the  meroury'wiU  gradnoDr  ri»  cm  ft< 
surface  of  the  ddc  and  stop  at  tl»  Icml  ■J  "' 


(iiiiihail  iiT  [dates  and  cyhnden 


r 


A3aJ2,188e. 
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■moe^  the  ascent  of  the  menmzy  ocean  only  in  the 
ease  in  which  the  zinc  is  attacked,  and  die  mercory 
is  deposited  only  upon  the  parts  that  have  been 
attacked,  yinoB  the  awent  is  arrested  at  the  lerel  of 
the  lianid. 

2.  Let  tia  again  take  the  Teasel  oontaining  aoidn- 
lated  water  and  the  lA&te  of  amalgamated  zinc,  then 
place  therein  a  plate  of  caitxm,  and  nnite  them  by 
a  metallio  conductor  without  resbtanoe.  In  a  very 
short  time  the  layer  of  m^orcury  will  disappear  and 
leave  the  zinc  bare.  If  the  zmc  and  carb6&  be 
united  by  a  resistant  wire,  the  mereonr  will  dis- 
appear much  more  slowlv  ffonf  the  somoe  of  the 
amc.  Hie  two  phases  or  tms  new  experiment  are 
yrerv  easily  ezplained«  On  connecting  the  zinc  and 
carbon  mechanicallv,  we  dosed  the  drcait  of  this 
voltaic  couple,  and  the  current  extended  into  the 

•external  wire  from  the  positive  to  ifae  negative, 
and,  through  the  battery,  from  the  negative  to  the 
positive— that  is  to  say,  from  the  zinc  towards  the 
carbon  (F!g.  7).  Now,  as  the  current  is  capable  of 
canying  the  molecules  of  mercury  in  the  mrectlon 
of  its  propagation,  it  tends  to  detach  them  from  the 
aoztace  oz  the  zuic,  .whence  they  fall  back  into  the , 
"cnpbenMflL  ^ 

3.  If„itt,a>  vesBel  containg  acidulated  water  and 
xneKcarV|  we  place  a»  plate  of  copper,  the  mercury 
will  iioz\  ascend  along  it,  becanie,  there  -ts  no  ' 
diemical  action,  and  consequently  no  enexgy 
capable  of  lifting  the  mercury.  But  If  we  throw  a 
bit  of  zinc  mto  the  addtilated  water^  the  current 
TOoduced  will  have  the  immediate  effect  of  causing 
uie  mercury  to  rise  on  the  copper  up  to  the  surface 
of  the  liqmd. 

"niese  few  experiments  show  sufficiently  what  the 

actions  are  that  must  take  place  in  the  new  element 

-MJUfBrndafmetf.  Let  us  add  that  this  vimr  Eke- 

•,ivise  «iQdbiuis  the  almost  indefinite  darati6n,  of  mer  • 

mirv iilDattenes.'*~  .. 

WpjBQ  fiiA  whole,  in  this  element,  the  intetnal 

,  iAumte.-  when  Mhy  are  produced,  are  utflised  in 

'  ihe—iaigSTnstion  of  the  zincs  attacked,  and  that, 

.  too,  ikh8:ioore  qmcUy  in  proportion  as  the  reaotiodi 

is  more  euervetic. 

^  Despite  these  important  improvements,  direct 
Kghting  by^  batteries  with  two  liquids  is  not  yet  per* 
feet.  As  it  is  possible -to  supply  but  one  incan- 
descent lamp  per  battery,  the  applications  are 
necessarily  hmited  to  small  spaces,  r^evertheless, 
the  iznprovements  that  we  have  pointed  out  are 
interesting  to  register,  for  it  is  not  very  probable 
that,  in  the  future,  mechanical  energy  will  be 
capable  of  being  utCbsed  for  the  lighting  of  a  single 
lamp,  and  this  application,  as  mocfost  as  it  is,  Justi* 
flea  the  use  of  direict  lighting  by  batteries.  More- 
over, the  combined  use  of  the  •■mitigniTfy^ff-ng 
support  and  of  the  siphon  primer  by  blowing  allows 
of  tiie^  batteries  being  left  mountea  for  a  matively 
long  time,  without  appreciable  wear  in  open  dr- 
cait. The  maintenance  is  vexy  easy,  since  n  suffices 
to  throw  zino;  .scrap  into  the  vessel  from  time  to 
time,^  in  measure  as  it  is  consumed,  just  as  we  throw 
ooal  info  a  stove,  care  only  being  taken  to  stir  the 
nroer  fra^ments^  and  to  brush  them,  now  and  then. 
-with  a  hair  penal  (like  the  pencils  used  by  artists) 
in  order  to  dean  the  surfaces  of  contact.— Xtf  Genie 
CiviL 


TEACnCAL    DETAILS    OF    BLACK- 

SHITHIirO.* 

ONE  of  the  early  jobs  of  my  apprenticeship  was 
to  bend  some  rmgs,  about  lihn.  in  diameter, 
from  stock  |in.  bv  lin.  They  were  to  be  bent  edge- 
wise, and  I  f  ouna  inat,  although  it  was  small  iron, 
it  was  not  as  small  a  job  as  it  K>oked  to  be. 

There  was,  if  I  remember  aright,  only  one  to 
each  milling  machine — some  shiela  for  a  gear  that 
waa  in  the  path  of  falling  chips  probably.  As  in 
thoae^  days  there  were  not  perhaps  fifty  milling 
machines  made  yearly,  tihere  were  not  enough  of 
these  rings  needed  to  make  an  object  to  con&uat 
any  very  elaborate  machines  for  bending  them. 

It  is  a  veay  slow  process  to  bend  stock  which  is 
wide  and  thin  over  the  horn  of  the  anvil  edgewise ; 
for,  as  soon  as  it  is  struck,  it  wriggles  into  any 
sbApe  but  the  right  one,  like  an  intractable  colt.  It 
wiu  start  to  bend  very  well  on  the  end  if  the  >»"n?«fl!r 
ia  kept  firm  and  level ;  but  after  enough  of  the  circle 
has  Deen  formed,  so  that  the  part  already  bent 
reaches  b0yond  tiie  point  struck  l^  the  hammer 
three  or  four  inches,  tne  trouUe  increaaes.  for  there 
is  then  not  only  a  tendency  for  the  stodc  to  bend 
sidewis^,  bui— unless  it  is  cooled  as  fast  as  progress 
is  made^  and  the  blows  are  let  fall  on  the  cool  part 
^-there  is  also  the  tendencr|r  of  inertia  against  the 
Uow,  which  bends  the  stnught  portion,  to  take  out 
apart  of  the  bend  which  luia  already  been  put  in. 
It  is  very  convenient,  therefore,  to  have  some  kind 
oi  tool  to  assist  in  the  operation^  even  if  it  is 
nothing  more  than  a  few  pins  driven  mto  a  levelling 
block,  or  a  segment  of  a  circle  fiuitened  temporarily 
<maflatinnsQrface;  or  where  there  are  but  a  few 
to  tn$k»  at  a  time,  but  the  demand  constantly  recurs, 
a  simple  tool  like  that  shown  in  Fig.  1  answers  the 

*  3jr  fi.  ]^«  Bvauhho,  in  Imtrkan  IToMmmI. 
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Fig,  5, 
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Fig.  ?. 
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Fig.  1. 


mxrpoae  very  well,  and  possesses  the  advantage  of 
Deing  always  in  readiness.  A  piece  is  got  out  for 
the  centre,  which  is  a  section  of  the  right  circle  for 
the  inside  of  the  ring,  and  is  a  trifle  thidcer  than 
the  stock  which  is  to  be  bent.  This  centre  is  to 
form  the  inside  of  the  ring.  Two  other  plates  are 
then  made,  which  project  beyond  this  nearly  to 
the  width  of  the  iron,  and  serve  as  gpides  to  keep 
the  iron  from  twisting  in  bending.  There  are  aJso 
two  lugs  fastened  to  this  arrangement,  to  receive 
the  k^  which  keeps  the  stock  from  slipping.  It  is 
not  a  tool  for  domg  the  work  very  expeditiously, 
but  it  is  tnuch  better  than  none,  ana  does  the  work 
well.  It  is  desired  to  be  screwed  into  the  vice. 
The  rod.  after  it  is  made  hot  for  what  distance  it  is 
intended  to  bend  at  one  beat,  is  put  into  the  groove, 
the  key  is  inserted  to  hold  it,  and  then,  by  taking 
hold  with  the  tongs  as  near  as  is  convenient  to  the 
tool,  the  iron  can  be  bent  down  between  the  guiding 
sides  for  some  distanoe  on  the  circular  form,  causing 
it  to  assume  t^e  required  curve,  and  at  another 
heat  another  portion  may  be  bent,  and  so  on  until  a 
full  circle  ia  made.  This,  after  truing  up  sufficiently 
to  set  the  exact  length,  is  then  out  off  and  welded, 
ana  finally  trued  up  and  levelled  and  perfected  on  a 
proper-sized  mandrel. 

where  there  are  enough  rings  of  this  kind  to 
warrant  more  expenditure  for  tools,  they  may  be 
bent  with  a  lever  carrying  a  roll  around  a  lormer  of 
the  right  size^  as  shown  m  Fig.  2. 

'Die  base  is  square  or  of  any  o&er  convenient 
shape  to  fasten  to  a  wooden  block,  or  it  may  have 
cast  upon  it  lugs  for  the  reception  of  set  screws, 
with  which  to  aitach  it  on  the  t^  of  an  anviL    0^ 


this  base  is  raised  a  circular  piece  A,  about  an  inch 
in  thickness,  and  a  trifle — i^in.  or  |in. — smaller 
than  the  diameter  of  the  outside  of  the  ring  which 
is  to  be  bent ;  on  this  a  circle  is  raised,  which  is  of 
the  thickness  of  the  stock  which  is  to  be  used^  and 
of  the  diuneter  of  the  inner  side  of  the  finished 
ring.  This  cirde  is  the  former,  around  which  the 
rinff  is  to  be  bent.  .The  lever  L  has  securely  fastened 
toS  a  pin  on  which  it  swings,  from  a  hole  in  the 
centre  of  the  circle.  The  roU  B  is  connected  with 
the  lever  by  a  spindle  on  which  it  can  revolve.  Its 
periphery  is  at  a  distanoe  somewhat  greater  than 
the  width  of  the  stock,  from  the  periphery  of  the 
forming  circle. 

Two  side  views  are  given  of  Fig.  2.  to  illustrate 
different  methods  of  keeping  the  stock  from  twist- 
ing. Fiff.  3  shows  how  this  effect  is  produced  by 
means  of  a  fluige  on  the  roll,  and  Fig.  5  how  it  is 


done  by  the  bearing  of  the  lever  itself  upon  it,  the 
lever  being  expan&d  in  width  at  the  proper  place 
for  this  purpose.  (Fig.  2  should  be  without  this 
expansion  if  used  with  Fi^.  3,  and  without  the  outer 
circle  of  the  roll  if  used  with  Fig.  6). 

It  is  evident  that,  if  a  piece  of  hot  iron  is  placed 
in  this  machine,  and  the  end  held  by  tne  holdfast 
H,  it  must  conform  to  the  shape  of  the  circle  when 
the  lever  is  swung  around.  The  action  of  the  hold- 
fast in  gripping  tne  stock  is  on  the  same  principle  as 
the  grip  woiGh  was  fbrmerly  used  on  theTinkfe  and 
Lyon  sewing-machine  wheel  feed,  and  is  now  used 
on  some  portable  f  orae  blowers.  It  is  made  like  a 
carria^  smith's  bending  fork.  Fig.  4.  One  prong 
being  inserted  in  a  hole  provided  for  the  purpose  in 
thoToimer,  the- handle  is  svrung  around  until  the 
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other  prong  impingM  upon  and  binds  the  stock 

The  circle  C  is  raised  aa  a  ring,  and  not  ae  a  disc, 
becsQM  it  is  desirable  to  present  little  nirfaoe  for 
the  scales  to  abrade,  as  the^  irjll  it  they  have  no 
place  to  ED,  except  to  lie  in  wait  and  get  jammed 
betiTBen  the  Borf  acae  of  tbe  lever  and  former.  The 
stock  to  be  worked  being  heated  all  over,  tbe  scale 

foimed.  and  this  is  tare  to  come  olF  when  the  iron  ia 
bent,  for  it  is  a  rather  curious  fuct,  that  the  scale  of 
iron  is  nearly  as  absolnlely  inflexible  as  a  cold  fire- 
brick. Tbe  whole  surface  of  the  stock  scalee.  and 
therefore,  on  such  work,  prorisian  must  be  made  to 
keep  it  from  where  it  can  do  harm. 

if  full  circles  are  to  be  bent,  it  is  necessary  to 
shift  the  position  of  the  boldfast.  to  allow  the  lever 
to  be  ewune  all  the  way  around.  Anbther  little 
matter  which  may  be  mentioned  is  that  the  roQar 
need  not,  and  ahould  not  be  so  dose  to  the  former 
as  to  have  the  hot  stock  be  a  tight  fit  between  them  : 
a  quarter  of  an  inch  is  not  too  much  leeway.  T 
have  Been  tliem  made  so  close  as  to  somctimee  pull 
the  stock  apart.  If  they  are  given  a  good  wide 
clearance,  they  will  not  tul  to  press  tbe  stock  to  the 
foimar,  except  at  the  end.  The  too  great  cIoeeneM 
of  the  roll  is  also  one  cause  of  the  variatioaB  which 
occur  in  tbe  length  of  the  rin^  bent  from  stniriit 
nieces  of  stock  which  were  uniform  in  length  ;  but 
uiere  at«  also  other  causes.  They  are  to  te  sought 
in  some  oiuinal  inwulahty  in  the  siie  or  quiuity 
of  (he  stock,  of  the  best,  or  of  something  perhaps 
mora  obMore.  Whenever  these  variations  occur,  it 
1b  only  necessary  to  cat  the  pieces  long  enough  to 
make  sure  that  none  will  come  too  short,  and  then 
«qiialise  the  lengths  by  cutting  oft  the  ends  after 
they  are  bent.  If  the  object  is  to  bend  full  circles, 
the  Bnt  part  that  is  bent  must  be  raised  off  from 
the  former  when  the  position  ot  the  holdfast  is 
changed,  then  when  the  lever  swings  around  to 
complete  the  lost  half  of  the  circle,  it  will  pass 
under  the  first  half,  and.  as  soon  as  it  has  rolled  off 
from  tbe  end  of  the  stock,  the  ring  is  free  to  be 
lifted  out  on  the  release  of  the  holdfa^.  Any  length 
mar  thug  be  helically  bent  to  a  given  circle.  A 
■light  motion  or  pressure  on  a  levelling  blook  in  its 
heated  stale  restraea  the  ring  to  shape. 

Bings  can  also  be  bent  lo  odvontw  with  the 
Imrisant&I  banding  maehine,  and  buc£  shapes  of 
list  inm  bant  edgewise,  as  oultiTator  ploDsb  beams, 
are  fashioned  by  it  with  greet  facility.  TTiDusandB 
ot  them  are  shaped  in  this  manner  with  uniformity 
and  rapidity.  A  vtaj  good  plan  of  making  the 
(halting  dies  for  this  purpose  is  shown  by  Figs.  6 
and  7.  Fig.  fi,  the  convex  form,  is  the  one  to  be 
attached  to  the  movable  crosshead,  and  Fig,  7,  the 
one  which  remains  stationary,  is  attached  to  the 
bed-plaleof  the  machine.  Tbe  straight  stock  which 
IS  to  be  bent  in  this  instance  has  a  hole  punched  in 
it  at  A.  not  for  this  purpose,  but  for  its  own  com- 
pleteness. It  is  utilised,  however,  in  bending,  to 
gau^  from  :  the  bent  section  is  berond  it,  and  tbe 
bar  IS  not  red-hot  at  this  point  when  the  piece  is 
bent.  A,  steel  pin  is  made  fast  ia  the  die  at  A,  and 
when   the  bar  A  is  put  on  to  be  bent,  the  hole  is 

K'lced  over  the  pin,  while  the  hot  end  rests  Bj;ainst 
e  face  ot  the  roll  R.  When  the  die  M  presses 
forward,  the  stock  cannot  shde  away  from  the  pin, 
and  therefore,  as  it  is  forced  into  tbe  recess  in  F,  it 
is  obliged  to  slide  on  the  front  face  of  M — shown  in 
the  broken  line — and  the  reU  R  revolvn  as  it  moves 
on  and  away  frem  it.  The  stock  is  kept  from  twist- 
ing by  its  conflnament  between  the  flange  on  M  and 
the  base  of  F,  between  which  two  level  surfaces  it  is 
forced  to  keep  true,  although  it  sometimes  mani- 
fests a  strong  tendency  not  to  conform  to  its  set 
limits,  Bspeaally  if  of  steel,  and  not  suffidcntly 
heated.  Fig.  7  represents  the  strange  anomaly  of 
two  pieces,  A  and  B,  occupying  the  same  place  at 
the  same  time,  and  the  re^er  is  requested  to 
imagine  one  removed  when  tbe  other  is  on.  6  re- 
presents the  appearance  ot  A  after  it  bos  been  bmit. 
With  the  machine  running  six  strokes  a  minute, 
3,400  bars  liin.byAin.havebeon  bent  in  ten  hours. 
This  was  thought  to  be  a  very  fair  output,  and  it 
undoubtedly  was.  There  ore  GOO  minutes  in  ten 
hours,  and  this,  at  G  strokes  per  minute,  would  givr 
the  number  3,600,  of  which  2,«X)  is  i ,  showing  that 
two  strokes  out  of  three  were  utilised,  or,  in  (^eed- 
moor  parlance,  a  score  of  2,400  out  of  a  possiblt 
3,000.  What  became  of  the  extra  one-third  of  the 
tune  ?    This  was  the  question  which  the  mer 

were  working  by  the  piece  endeavoured  to  sob. 

their  own  satLifadion,  for  the  rales  were  fixed  for 
the  season.  They  figured  it  thus  ;  getting  the  fire 
ready,  morning  and  noon,  one  hour;  shicking  off. 
morning  and  noon,  twenty  minutes :  coking  u{ 
twelve  times  during  the  day,  one  hour ;  laying  up 
the  work,  half  an  hoar;  Loss  on  mitsed  etrolces, 
adjusting  dies,  repairing  crooked  or  broken  ~ 
one  bolt -hour.  Decency  requires  that  pe 
engaged  in  such  work  as  blacksmithing  should 
devote  a  few  momenta  to  cleanliness  before  leaving 
the  shop.    Tho  most  promising  method  of 

Ert  of  the  lost  third  is  in  the  substitution 
tter  fuel  tor  coke  or  coal.     If  the  fire 

on  tap,  instantaneously  at  all  times,  as  is  i 

""  when  gas  or  tbe  air-sprayed  petroleum 


process  is  used,  there  could  ei 


1  petrolei 
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half  of  the  time  saved.  The  electric-heating  system 
'-  ~-*  yet  far  enough  advanced,  probably,  to  come 
npetition  with  these  in  doing  such  work.  These 
2,10(1  pieces  IJin.  by  ^^i".  were  each  put  into  the 
fire,  and  when  brought  to  a  white  heat  tor  a  length 
of  12in,,  were  handM  to  the  machine  tender  hy  one 
r,  and  there  are  the  reasons  already  stated, 
ipposing  that  much  more  than  this  con  be  done 
with  gas,  natural,  or  produced  from  coal  or  petro- 
leum, or  from  spiayM  petroleum,  at  on  expense 
which  will  not  be  greater ;  and  with  the  fi^ther 
advantage,  whatever  it  may  be,  which  ia  to  be 
derived  from  the  facility  with  which  fuel  in  this 
oondition  can  be  freed  &om  impurities  which  are 
deleterious  to  the  properties  of  iron ;  or  can  be 
'"'"''■  "medial  to  anythmg  injurious  which  the  iron 

probability  ot  there  being  a  variation  in 
□  circles  bent  edgewise  has  been  alluded  to, 
It  may  not  be  amiss  to  say  here;  in  the  nature  of  a 
counter  statement,  that  I  have  known  ot  more  than 
100,000  of  the  plough  beams  represented  in  Fig.  8 
to  be  bent  over  a  circle  of  about  lOin,  after  the 
holes  ware  made,  and  the  variation  in  length  seldom 
exceeded  ^in.  As  any  variation  in  the  width  of 
stock  creates  a  seemmgly  undue  diversity  in  the 
lengths  of  curves,  this  speaks  well  for  the  unitonnity 
of  the  stock. 


length 


SEirSITIVE   FLAHE8.* 

THE  sensitive  fiame  observed  by  Dr.  Lo  Conte 
and  afterwards  developed  by  Tyndall  ex- 
hibits some  of  the  curious  effects  ot  sound.  For  its 
production  it  is  necessary  that  the  ^  be  under  a 


iressure  equal  to  that  ot 

''      "~h.    The  common  method  of  securing  t 

pressure  is  to  take  the  gas  from  a  cybnt 

ipressed  ilium  Jnaticg  gas,  such  as  is  used  for 


n.  high, 
quired  pn 


~  om  a  weiRbtt 
sheet-metal 
ater  in  the  m 
The  humor  is  shoi 


method  is  to  take  the  gas 
baa,  and  still  another  is  to  flU 
with  gas  and  displace  it  with 
illustrated  in  Fig,  i. 
-^- Figs.  1,2,--^"     ''  — 


.  .  of  a  small  tip  inserted  in  the  end  of  a  suitable 
tube.  The  tip  in  the  present  case  is  made  of  brass, 
bnt  those  commonly  used  tor  this  purpose  are  of 
steatite.  They  are  superior  to  the  metal  ones,  but 
quite  expensive.  The  writer  is  indebted  to  Prof. 
W.  Le  Conte  Stevens,. ot  Biooklyn,  (or  a  hint  on 
this  point.  Prof,  Stevens  has  found  that  some  of 
the  lava  pinhole  burner  tips  used  in  certain  kinds 
of  gas-stoves  answer  admirably  for  this  purpose, 
and  cost  very  little.  A  tip  with  a  reund,  smooth 
hole  is  to  be  selected.    The  bore  of  the  tip  ia  here 

The  burner  is  supported  in  the  manner  shown  in 
Figs.  1  and  2,  or  m  any  other  convenient  manner 
and  gas  under  a  suitable  pressure  fiows  through  and 
is  ignited.  The  flame  will  be  tall  and  slender  as 
shown  in  Fig.  1.  By  regulating  the  gas  pressure 
carefully,  an  adjuatment  will  M  reached  at  which 
the  fiame  will  be  on  the  very  verge  cf  flaring.  A 
very  shght  increase  of  pressure  fcyond  this  point 
will  cause  tho  fiame  to  shorten  and  roar,  Whenthe 
fiome  is  at  the  paint  of  flaring,  it  is  extremely  sensi- 
tive to  certain  sounds,  particularly  those  of  high 
pitch,  A  shrill  whistle  or  a  hiss  will  cause  it  to 
flare.  Tbe  rattle  of  a  bunch  ot  keys  will  produce 
the  same  result.  It  will  res!>oiid  to  evci-j  tick  of  s 
watch  held  neat  it. 


■ByOio.  H.  Eoraus.iothe  ScintHJIc  JtmiTi 


Tyndall  says  that  when  the  ns  pisauis  ii  ii- 
creased  beymd  ■  certain  limit,  vibntkinB  on  nttf 
in  the  gas- jet  by  the  friction  of  the  gas  in  Qisonla 
of  tbe  bomer.  These  vibratioiiB  eaoss  the  flant  to 
qaiver  and  shorten.  Whenthe  flame  ImnurtsiflT, 
any  sound  lo  which  the  gas-jet  win  ns|iaod  win 
throw  it  into  sympathetic  vimatioc.    BipoiBUfil 


tor  Senntire  Flsm. 


has  demonstrated  that  the  sea _ 

the  fiame  is  at  the  base  ot  the  fiame,  at  the  •nta 
of  the  burner. 

The  method  o(  msdudng  the  reqniied  pt  ]«»■ 
sure  illustialed  in  Fig.  4  is  available  wbcD  WW 
DECTlindere'of  compressed  gas  are  act  to  woao. 
A  Im  cylinder  ot  about  15  gallons  tapscrtr  a  !»»■ 
vided  at  the  top  and  bottom  with  valves.  ™^ 
valve  is  connerted  with  a  hydrant,  and  the  '7"'™? 
is  ailed  with  water,  while  the  upper  valve  a  m 
open  to  allow  of  tie  escape  of  air.  Vita  w 
cylinder  is  filled  with  water,  the  sapptj  is «»;'  ?■ 
and  a  tube  from  a  gBs-humer  is  connsctsa  »«»  ™ 
■alve,  and  the  gas  is  tnmed  ™,  """■' 
illowed  to  escape  from  the  cy Under,  tW'^ 
When  the  ^iindtr  ii  m 
„>u,  B.W,,  ^^  .=„™  i.le  cloeod  and  the  towen**" 
again  connected  with  the  hydrant,  while  ths  »Pp 
one  is  connected  with  the  pinhole  ^"^JZ 
valves  on  the  cylinder  are  again  opsntdsw  "^ 


miiture  ofsir  and'gir'in  tte'cyl^^  ^  *""* 


upper  VI 
water  IS 
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out  all  the  air,  the  other  is  to  avoid  the  straixiingof 
the  cylinder  by  water  pressure. 

Another  sensitive  flame,  which  has  several  ad- 
vanto^  over  the  one  described,  is  shown  in  Fig.  5. 
It  requires  no  extra  gas  pressure,  and  it  is  more 
readily  controlled  than  the  tall  Jet.  It  was  dis- 
covered by  Mr.  Philip  Barry,  and  the  discoverer's 
letter  to  Mr.  Tyndall  concerning  it  is  found  in  Tyn- 
daU's  work  on  Sound.  In  the  production  of  this 
flame  a  pinhole  burner,  like  that  alr^dy  described, 
is  employed.  Two  incnes  above  the  burner  is  sup- 
ported a  foece  of  32-me8h  wire  gauze,  about  6m. 
.square.    The  gas  is  turned  on  and  lit  above  the 


Fia.  5. — Sensitive  Flame  with   Gas  at  Ordinary 

Pressure. 


wire  gauae.  It  bums  in  a  conical  flame,  which  is 
yellow  at  the  top  and  blue  at  the  base,  when  the 
^SM  pressure  is  strong,  the  flame  roars  continuously. 
When  the  gas  is  turned  off,  so  as  to  stop  the  roaring 
ultogether  J  the  flame  bums  steadily  and  exhibits  no 
onore  senmtivenesB  than,  an  ordinary  flame.  By 
turning  on  the  gas  slo^l^  and  steadily,  a  critical 
point  will  be  reached  at  wmch  almost  any  noise  will 
cause  it  to  roar  and  become  non-luminous.  Any 
de^jee  of  sensitiveness  may  be  attained  by  careful 
adjustment  of  the  gaa  supply.  A  quiet  room  is  re- 
nuired  for  this  experiment.  The  rustle  of  clothes, 
the  ticking  of  a  clock,  a  whisper,  a  snap  of  the 
finger,  the  dropping  of  a  pencil,  or  in  fact  iJmoet 
any  noise,  will  cause  it  to  drop,  become  non-lumin- 
ous, and  roar.  It  dances  perfect  time  to  a  tune 
whistled  gtaecato^  and  not  too  rapidly.  The  flame 
at  its  base  presents  a  large  surface  to  the  air,  so  that 
any  disturrance  of  the  air  sets  the  flame  in  active 
vibratiofi. 


K ew  Xiosoplione  Membrane.— The  Mix  and 
Oenest  microphone  has  lately  undergone  an  im- 
portant improvement.  It  is  well  known  that  the 
aound-plate  ef  this  microphone  consists  of  a  thin 
diaphrasm  of  finely  fibred  fir- wood ;  but  the  dry 
fir-wooa  is  very  susceptible  to  dampness.  Under 
its  influence  the  plates  get  curved  and  cause  very 
often  a  disturbixiff  alteration  in  the  contact  points 
of  the  carbon  rollers,  and  consequently  of  the  trans- 
mission of  the  voice.  The  plates  have  been  care- 
fully lacquered  for  protection,  and  several  varnishes 
were  tried,  but  these  could  protect  the  sound -plates 
against  dampness  only  for  a  short  time.  The 
evaporation  of  the  water  drops  condensing  on  the 
plate  during  the  conversation,  soon  caused  small 
cracks  in  the  lac,  which  accelerated  the  introduc- 
tion of  dampness  into  the  wood  plato.  After 
many  trials  tne  sound-plato  has  been  covered  on 
i»th  sides  with  a  thin  plato  of  mica,  which,  nqt 
being  of  hygroscopic  nature,  protects  the  wood 
plate  completely  from  dampness,  if  the  edge  of  the 
plate  is  surrounded  by  an  indiambber  ring,  as 
formerly.  It  has  been  stated  that  Uie  forms  of 
.  oscillation  of  the  sound-plato  suffer  no  perceptible 
alteraticos,  provided  the  mica  plates  are  very  thin. 
It  has  further  been  observed  that  the  phonic 
capacity  of  the  wood  plate  has  suffered  by  oement- 
ing  the  mica  plates,  whereas  no  prejudice  arose 
from  pieromff  the  same  with  screws  fixing  the  carbon 
rollers.  little  or  no  success  has  been  obtained  by 
making  use  of  celluloid,  fibre,  indiarubber,  oiled 
paper,  or  by  covering  the  plate  with  collodion.  Hiis 
xnventjon  of  Messrs.  Mix  and  Genest,  of  Berlin 
(patented  in  Qermany  and  other  countries),  not 
•tbIv  avoids  the  drawbacks  found  in  the  use  of  wood 
plates,  but  renders  the  microphone  oompletdy 
efficacious  in  damp  places  and  in  Tropical  countries, 
where  the  mere  wood  plato  could  not  be  used. 

The  Noiddeutscher  Lloyd  steamer,  ZtfAn,  has 
recently  accomplished  the  vovage  from  Sandy  Hook 
to  the  Needles,  a  distance  of  3,100  miles,  in  7  days 
1  hour,  30  minutes,  which  gives  an  average  speed 
of  18*23  knoto.  In  comparing  the  voyages  of  the 
steamers  on  the  Southampton  line  Tmh  those 
callixig  at  Quecnstown,  it  must  be  borne  in  mind 
that  the  Irish  port  is  nearer  to  New  Yovk  by  nearly 
:iOO  miles. 
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▲STBOHOMICAL   SOCIEIT   OF 
FBASTCE. 

THE  March  meeting  took  place  on  the  6th, 
M.  Flammarion  in  the  chair. 

M.  Grerigny,  secretary,  thanked  M.  FlammarLOit, 
in  the  name  of  the  Society,  for  the  brilliant  and 
interesting  lecture  on  Mars  which  he  delivered  on 
Feb.  27th. 

M.  Armelin  made  some  remarks  regarding  the 
analogy  between  the  canals  of  Mars  and  some 
phenomena  which  i)reflent  themselves  on  our  earth 
m  certain  estuaries,  and  particularly  in  the  ba^  du 
Mont  St.  Michel,  which  is  traversea  by  three  nvers 
whi(^  often  completely  change  the  place  of  their 
bed  after  the  highest  tides. 

M.  Gaudibert  sent  drawings  of  the  rills  near  the 
lunar  crater  Sirsalis.  M.  Guillaume,  drawing  of 
Parry. 

M.  Querin  sent  au  observation  of  a  fine  meteor 
seen  near  Sens,  on  Feb.  3rd,  at  sunset.  M.  Duprat 
sent  an  observation  of  a  slow-movins  meteor  which 
was  seen  at  B^ne  on  Sept.  loth,  1873,  at  6h.  4dm. 
p.m.    It  was  also  seen  at  Marseilles. 

M.  Faye  presented  some  ronarks  on  the  obser- 
vation oz  sunspots.  He  reminded  that  the  soUr 
activity  was  not  the  same  in  both  hemispheres,  and 
the  Tna-rimR  and  minima  did  not  coincide  in  the 
northern  and  in  the  southern  hemisphere.  It  was, 
therefore,  important  in  drawings  of  the  sun  to  dis- 
tinguish the  two  hemispheres,  which  is  easily  done 
by  the  use  of  Thomson's  discs,  for  instance.  As 
regards  photographs  of  the  moon,  M.  Faye  thought 
that  the  Lick  photographs  were  the  best  he  had 
ever  seen. 

M.  Schmoll  showed  a  drawing  of  Saturn  and 
vidnitv. 

M.  Kenet  proposed  new  method  of  making  plates 
for  stellar  ^otography. 

M.  Qiinidger  read  a  note  on  the  solar  promi- 
nences observed  at  Kalosea  during  1886. 

M.  Roger  Martinet  showed  some  apparatus  illus- 
trating the  movements  of  the  planets. 
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DioohArge  of  Pipes. — ^In  a  paper  in  the  '*  Pro- 
ceedings of  the  Boyal  Society.**  vol.  ziv.,  "On  the 
Maximum  Discharge  through  a  Pipe  of  Circular 
Section  when  the  eiffective  Head  is  aue  only  to  the 
Pipe's  Inclination,*'  Mr.  Henry  Hennessy,  F.R.S., 
says : — **  The  maximum  discharge  wiU  be  when  ^e 
pipe  is  filled  up  to  the  segment  of  308'  10'.  The 
supplemental  arc  being  51°  50',  the  maximum  dis- 
charge would  occur  when  the  liquid  falls  below  the 
summit  of  the  inner  surface  of  the  pipe  by  about 
the  twentieth  of  the  diameter.  This  result  might 
be  called  a  hydraulic  paradox,  or  the  condition  of  a 
pipe  carrying  liquid  at  a  small  inclination  giving  a 
greater  discharge  when  filled  up  to  nmete^- 
twentieths  of  its  diameter  than  when  completely 
full.  The  hydraulic  paradox  here  referred  to  as  a 
deduction  from  the  expression  for  hydraulic  mean 
depth  is  not  so  practically  important  as  the  question 
of  velocity  of  the  liquid  passing  through  the  section 
of  greatest  hydrauuo  mean  depth.  Tne  maximnm 
hydraulic  mean  depth  for  the  pipe  was  found  to  be 
0*6086r,  while  it  u  0*5r  far  a  full  pipe.  As  the 
velocities  may  be  taken  as  very  approximately 
proportional  to  the  souare  roots  of  tne  hydraulic 
mean  depths,  we  shall  have  for  r^,  the  maximum 
velodty, 
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Or  the  velocity  for  the  maximum  hydraulic  depth 
exceeds  tiie  velocity  for  a  full  pipe  under  the  con- 
ditions spedfled  by  10|  per  cent.  This  result  may 
possibly  be  utilised  in  droulor  drain  pipes  liable  to 
De  coated  with  deposits. 

Ds.  J.  Hann,  Director  of  th*)  Austrian  Meteoro- 
logical Service,  has  laid  before  the  Vienna  Academy 
of  Sciences  an  exhaustive  investigation  of  the 
diurnal  range  of  the  barometer  over  the  globe.  He 
has  calculated  the  harmonic  coefiicients  for  each 
month,  and  for  the  year,  for  a  lax^e  number  of 

S laces,  and  has  investigated  the  variation  both  of 
lie  phases  and  of  the  amplitudes  of  the  single  and 
douole  daily  oscillations.  The  latter  show  a  re- 
markable independence  of  geograpnical  and  sea- 
sonal influence  (as  before  pointed  out  by  Lamont 
and  others),  and  appear  to  be  comiected  with  a  cos- 
mical  origin.  The  mvesti^tion  also  shows  that  the 
amplitudes  of  the  semi-diurnal  oscillation  decrease 
witn  height  in  exact  proportion  to  the  pressure,  and 
have  a  marked  dependence  upon  latitude.  The 
yearly  range  exhibits  two  maidma  at  the  periods  of 
the  equinoxes,  and  also  a  third  maximum  which 
falls  in  January  in  both  hemispheres,  while  in  July 
the  amplitude  of  the  double  daily  osdUation  is 
smallest  over  the  whole  srlobe.  The  author  also  in- 
vestigates the  single  dauy  oscillation,  in  connection 
with  the  influence  exerted  b^  the  position  of  the 
station,  as  well  as  the  range  ot  the  barometer  at  sea, 
and  arrives  at  some  interesting  results. 
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FROM  the  Dun  Echt  Circular  No.  170  wo 
learn  that  Prof.  Krueger  has  telegraphed 
the  discovery  of  a  faint  comot  by  Mr.  E.  E.  lior- 
nard,  of  the  Lick  Obeorratory,  on  March  31  at 
9h.  12 -3m.  local  time.  Ite  exact  position  then 
was  R.A.  oh.  20m.  49*078.,  N.  Dec.  16^  6';  daily 
motion  528.  decreasing  in  R.A.,  and  2'  incrcaiiing 
in  Dec.  The  ** control  word'*  of  the  telegram 
deviates  by  1  from  the  sum  of  the  checked  words 
thu%  indicating  a  possible  small  error.  Dr.  Cope- 
land  announces  in  this  circular  that  he  romovcd 
to  Edinburgh  on  the  10th  inst.,  and  that  his 
addi'ess  will  be  the  Royal  Observatory  and  15, 
Royal -terrace.  The  Circulars  will  continue  to 
bo  issued  for  some  time  under  the  care  of  Dr.  L. 
Becker. 

The  ephemeris  of  Barnard*  s  comot  1888  e 
(Sept.  2)  computed  by  Hcrr  A.  Berberich  reads  for 
Berlin  midnight  on  April  14,  R.A.  23h.  32m.  4s., 
N.  Dec.  0"*  27' ;  the  brightness  increasing  slightly, 
being  1  *7  as  compared  with  unity  at  time  of  dis- 
covery. Barnard*  8  comet  1888  /  (Oct.  30)  is  of 
little  interost,  but  the  following  ephemeris  may 
be  useful :  it  is  by  Dr.  Spitaler  for  Berlin  mid- 
night April  14,  K.A.  9h.  23m.  228.,  N.  Dec. 
37"  33*4' ;  the  brightness  decreasing,  being  only 
0*12  of  unity  at  time  of  discover}% 

Mr.  Bumham,  observing  with  the  great  Lick 
refractor,  «vos  the  place  of  the  companion  of 
Sinus  as— Date,  1888*97;  dist.,  5*27";  position 
angle,  13*9'.  He  did  not  see  any  other  noar 
companion. 

Ihlr.  Keeler,  also  observing  with  the  36in. 
rofractor,  says  that  the  fine  division  on  Saturn's 
outer  ring  detected  early  last  year  has  been  again 
seen;  but  specially  favourable  conditions  are 
required  to  observe  it,  including  a  large  instru- 
ment. The  marking  is  considered  to  be  a  per- 
manent feature  of  the  planet.  The  shadow  of 
the  ball  on  the  ring  has  been  carefully  observed, 
but  so  far  no  deformation  has  been  dotocted. 

Ciroular  No.  23  of  the  Wolsingham  Observa- 
tory (Rev.  T.  £.  Espin)  states  that  the  spectra 
of  R  Leonis  and  R  Hydne  contain  bright 
^ydrogenF)  lines,  firat  seen  on  Feb.  25th. 
Observations  confiiined,  through  the  kindness  of 
Mr.  Common,  by  Mi*.  Taylor,  at  Ealing,  who 
sees  two  in  R  Leonis  and  one  in  R  Hydrse. 

Astronomen  will  regret  to  hear  of  the  death  of 
Ernst  Wilholm  L.  Tempel  at  the  aee  of  68.  He 
was  bom  at  a  place  in  Lusatia,  and  commenced 
his  real  astronomical  work  at  Venice  in  1859, 
when  he  discovered  the  only  comet  of  that  year. 
In  1860  ho  removed  to  Marseilles,  and  while  there 
discovered  five  small  planoto  and  several  comets, 
one  of  the  latter  (found  on  the  19th  of  December, 
1865)  proving  of  great  interest  on  account  of  its 
identity  of  orbit  wiMti  that  of  the  Leonid  meteors, 
whkh  made  such  a  brilliant  appearance  in 
November,  1866.  Two  of  the  comets  discovered 
by  M.  Tempel  at  Maraeilles  (on  the  3rd  of  April, 
1867,  and  the  27th  of  November,  1869)  were 
found  to  be  of  short  period,  although  the  last  was 
not  recognised  as  such  until  a  later  appearance 
(after  an  imobson'ed  return  in  1875)  in  1880.  In 
1870  M.  Tempel  (being  as  u  German  expelled 
from  Franco)  removed  to  Milan,  and  was  for 
some  time  asidstant  to  Prof.  Schiaparelli  at  the 
Brera  Observatory,  Milan,  where  he  discovered 
several  other  coiriete,  one  of  which  (found  on 
July  3rd,  1873)  was  also  of  ^hort  period,  revolv- 
ing round  the  sun  in  a  little  more  than  five 
yeara.  His  last  cometary  discovery  (Comet  V., 
1877)  was  made  on  the  3rd  of  October  in  that 
year  at  Arcetri,  Florence,  where,  until  his  health 
began  to  fail,  ho  diligently  mride  the  best  use  of 
the  instrumental  means  nt  his  disposal.  M. 
Tempel  had,  in  early  yeara,  followed  hthography 
as  a  profession,  and  hi^  skill  as  a  draughtenuin 
was  often  of  great  advantage  to  him  as  an  astro- 
nomer in  makin:;  drawings  of  comets  and  nebula. 
He  was  appointed  to  succeed  Donati  in  1873  as 
director  of  the  then  new  observatory  on  Arcetri 
Hill,  iieiir  the  old  dwoUing-placo  of  Galileo,  and 
there  he  continued  his  work  until  lust  year,  when 
failiiiir  health  lompelled  him  to  rest. 

M.  C'hevreul,  the  famous  French  chemist,  died 
on  Tuesday  last  at  the  ripe  age  of  103  yeara. 

The  death  is  also  announced  of  Dr.  Joseph 
Rogcra,  ex -president  of  the  Poor  Law  Mediail 
Oflicers'  xVssuciation,  a  well-known  and  deservedly 
respecto^i  member  of  the  medical  profession,  who 
did  much  for  the  reform  of  the  poor-law  medical 
service. 


130 


JEKQLIBH 


0  AND  WOBIJ)  OF  aOIEWaB:    Na  lfi66. 


Ajwl  12,  1889. 


The  Hopkins  prize  of  the  Gamlnid^  Fhiloeo- 
l^cal  6odety  has  be^  awarded  to  BtrWiUiaax 
Thomaon  '*  for  his  mathematical  researcheB  upon 
the  theory  of  the  tides,  and  other  important 
inyestigationB  in  maihematical  physics." 

Ij^ext  Tuesday,  at  the  Boyal  Viotoria  Hall,  Dr. 
Heming  lectures  on  *'£lecbic  Tramcars." 

The  discourse  which  "Mr.  W,  Gtaxdiner,  M.A., 
38  to  deliver  on  the  Monday  evening  during  the 
T^^fA^g  of  the  British  Association  will  be  on 
"How  Plants  Maintain  IliemselTes  in  the 
Struggle  for  Existence."  • 

In  the  <*  Guide  to  Alston,"  Mr.  VT.  Nail  has 
some  remarks  on  *'The  Helm  Wind,"  which 
may  interest  readers.  He  says  that  the  Hehn 
mrvails  only  whan  the  ordinary  wind  is  &om  the 
fast;  that  it  begins  to  blow  somewhat  suddenly 
after  calm  weather  or  after  a  thunderstorm,  and 
is  alwa^  accompanied  by  the  appearance  on  the 
mountains  of  the  Helm  doud  ana  the  Helm  bar. 
Its  force  is  greatest  near  or  actually  upon  the 
surface  of  the  earth,  and  travellers  who  are 
caught  by  it  on  the  open  moor,  and  seek  shelter 
under  the  lee  of  a  hill  are  astomshed  to  find  them- 
selves exposed  to  its  utmost  fniy  in  the  very 
places  where  they  supposed  they  would  be  pro- 
tected ;  for,  sweeping  along  the  surface,  it  bmks 
over  the  hiDs  and  dips  into  the  hollows  like  a  flood 
of  water. 

The  Executive  Committee  of  the  International 
Exhibition  of  Geographical,  Commeidal,  and 
Industrial  Botany,  to  be  held  at  Antwexp  in  1890, 
has  decided  to  celebrate  on  this  occasion  the  three 
hundredth  anniversay  of  the  invention  of  the 
microsooi)ey  and  hold  an  exhibition  of  instrumenta 
produced  1^  living  makers.  Conferences  relating 
to  all  important  questions  connected  with  the 
microscope  will  also  be  Held. 

On  the  bccaaion  of  the  Paris  Exhibition  the 
Sooi£t6  de  G^logique  de  Fiance  has  determined  to 
hold  a  geological  congress,  commencing  on  Aug. 
18,  and  there  will  be  excursions  to  Auvergne  and 
Brittany. 

*  A  sum  of  £1,000  has  been  granted  by  the 
Assod^on  of  the  Edinburgh  International 
Exhibition  of  1886  towards  the  completion  of  the 
Ben  Nevis  Observatory,  the  money  to  be  ex- 
pended, we  believe,  in  ertablishing  the  low-level 
observatory  at  Fort  William. 

At  a  recent  meeting  of  the  Physical  Society  of 
Berlin  Dr.  Rubens  described  the  experiments  he 
has  made  on  the  selective  reflection  of  liefat  by 
metals.  The  light  emitted  by  an  incandescent 
plate  of  saroonium  was  concentrated  by  a  lens  on 
to  a  mirror-Bur£ace  of  the  metal  under  investiga- 
tion, and  the  reflected  rays  were  then  allowed  to 
fall  into  a  spectroscope  with  flint-glass  prism, 
whose  ocular  had  been  replaced  by  a  bolometer. 
In  this  way  the  intensity  of  each  part  of  the 
spectrum  could  be  determined.  The  next  step 
consisted  in  removing  the  mirror  and  putting  the 
flowing  zirconium  m  the  place  of  the  virtual 
image  of  the  first  source  of  light,  in  such  a  way 
that  the  rays  of  light,  coining  ^m  the  point 
previously  occupied  by  the  miiror,  pursued  the 
same  course  as  in  the  first  experiment.  These 
rays  were  then  allowed  to  fall  into  the  spectro- 
scope, and  the  intensity  of  each  part  of  the  spec- 
trum thus  formed  by  hght  which  had  undergone 
no  change  by  reflection  was  measured  by  the 
bolometer.  The  results  obtained  showed  that 
silver  possesses  even  for  blue  rays  a  very  con- 
siderable reflective  power,  which  graduaUy  in- 
creases and  reaches  its  maximum  m  the  red,  at 
which  maximum  the  intensity  of  the  reflected 
light  then  remains  constant  even  for  rays  of  the 
greatest  wave-length.  Gk>ld  possesses  a  much 
smaller  reflective  pow&r  for  blue  and  green  rays ; 
the  curve  then  rises  veW  rapidly  to  a  wiftxinrnm 
in  the  yellow  and  falls  >agam  towards  the  red. 
Copper  reflects  the  blue  and  green  rays  even  less 
them  gold  does:  its  reflectivVoower  then  increases 
rapidly  into  the  red,  and  tnfen  somewhat  more 
slowly,  until  in  the  ultra-red  ik  reaches  a  value 
ecjual  to  that  for  silver.  Iron\nd  nickel  gave 
similar  curves,  rising  at  first  somqwhat  rapidly, 
but  subsequently  more  slowly  and  >>ontinuously 
into  the  ultra-red,  without,  howeve^  reaching 
the  values  observed  for  copper  or  silve 

It  is  stated  tiiat  the  experiments  wilh  high 
potential  in  connection  with  the  Devoid 
Electric  Lighting  Works  and  the  Feiwiti 
«< mains"  have  been  carried  up  to  one  milul 
volts,  and  that  that  E.M.F.  &iled  to  break  do* 
the  insulation,  which  is,  we  believe,  made  up  of 
brown  paper  and  ozokerite. 


The  risks  run  by  having  overhead  wixMoarry- ; 
ing  current  for  electric  lightinff  and  motive' 
purposes  is  well  shown  Inr  an  incident  which 
occurred  recently  in  Cleveland,  Ohio.  A  line- 
man engaged  in  stringing  a  wire  for  the  police 
telephone  service  accidentally  dropped  it  on  to 
the  line  carrying  the  current  for  the  motor  can, 
and  the  result  was  the  <* burning-out"  ctf  a 
number  of  telephones.  Now  it  is  asked  who 
should  pay  the  oamage  P 

At  the  lAkitution  of  Electrical  Engineers  the 
other  day,  Mr.  Preece  read  a  paper  '*0n  the 
Disturbances  Arising  from  the  Use  of  *  Earth' 
for  Electric-lighting. purposes,"  in  concluding 
which  he  stated  &at  before  the  Groevenor 
GaUexy  Company  established  their  metallic  loop, 
mtem,  all  the  telephones  around  and  about 
Bond-street  were  disturbed.  In  order,  how- 
ever to  settle  the  matter,  he  has  carefully  experi- 
mented with  the  currents  produced  by  the 
alternate  current  machines  at  West  Brompton 
and  at  Eastbourne,  and. finds  that  it  is  quite  im- 
possiUe  to  detect  any  differenee  between  the 
effects  of  Wheatstone  transmitten  and  aker- 
nating-cunrentdynamoB.  The  experimento  taken 
alone  are  sufficiently  definite  to  render^  it 
decisive  that  the  use  of  the  earth  in  such  in- 
stances cannot  be  allowed;  but  it  may  happen 
that  in  other  systems  of  distribution  where  the 
currents  are  continuous  and  steady,  such  as  the 
systems  by  which  it  is  proposed  to  distribute  1^ 
means  of  batteries,  the  earth  under  exceptional 
circumstances  may  be  permitted. 

Drs.  Strauss  and  Dubarry  sa^  that  pathogenic 
microbes  can  live  a  long  time  in  water,  whether 
it  is  distilled  or  charged  with  organic  or  inorgania 
matter.  The  microbes  do  not  appear  to  lose 
mucli  of  their  virulent  properties  in  mediums 
containing  but  little  nutritive  matter. 

It  has  been  decided  to  adopt  the  Westin^ousei 
brake  as  the  standard  upon  the  trunk  Imesof 
Switzerland. 

In  Michigan  a  railway  three  miles  long  is  to 
be  worked  by  eleotrioify,  the  current  beingj 
obtained  by  water  power  tcua  miles  distant. 


**  Persian  Insect  Powder."  —  A  Bussian 
journal  devoted  to  the  induBtrial  interests  of  the! 
CSaucasna  describes  the  cultivation  of  the  pyrethrum 
plant  in  the  Caucasus.  The  flowers  of  the  pyrethrum 
{pyrethrum  ronemn)  are  used  for  making  the  powder, 
which    is    sold    under    various    names — '*  insect 

£3wder,"  "  Persian  powder,"  "  death  to  insects," 
c.  In  Europe  these  flowers  are  only  found  in 
Dalmatia,  but  these  are  white,  and  not  rose-violet, 
like  those  of  the  Caucasus.  The  Dalmatian 
pyrethrum  is  greatly  i^preciated,  and  when  its  crop 
IB  scarce  the  Caucajsiaa  flowers  are  eagerly  sought 
for,  andtheirpzioeincreasesby  fn)m200  toSOOper 
cent. ;  this  was  the  case  in  1887  and  1888.  Prices, 
which  had  varied  between  three  and  seven  roubles 
for  the  prerious  tea.  jeaiSj  reached  all  at  once,  in 
1887,  15  and  16  roubles  at  Tiflis.  Fonnerly  a 
certain  quantity  of  pyrethrum  in  powder  was  ex- 
ported from  the  Caucasus,  but  Europeans  were  not 
satisfied  with  reoeivinff  tins  deUcate  aiticle  in  this 
form  because  it  was  discovered  to  be  mixed  with 
foreign  substances,  and  g^wersin  the  Caucasus  could 
not  reduce  it  to  the  impalpable  state  requisite  to 
preserve  its  dficacy.  At  tiie  present  time  the  flowers 
only  are  exported.  It  is  necessary  that  they  should 
be  cut  as  short  as  possible  at  the  stalk,  gathered 
when  ripe,  dried  in  tne  shade  and  in  aourrent  of  air, 
because  in  the  sun  the  bloom  and  rose  oolour  are 
lost,  and,  lastly,  that  they  should  not  be  mixed  with 
other  herbs  when  being  gathered.  Beoently  a  fraud 
has  been  noticed  in  the  packages  of  Caucasian 
flowers,  other  flowers  resembling  the  pyrethrum, 
and  dyed  the  same  oolour,  oeing  found.  The 
exports  amounted  to  between  175,000  and  200,000 
knogrammes  last  year ;  of  those  three-fourths  were 
badly  prepared,  the  season  having  been  a  very  rainy 
one. 

AccOBDiNO  to  French  official  returns,  the  con- 
sumption of  meat  between  1860  and  1882  rose  ^m 
511b.  to  72Ib.  avoirdupois  per  head  per  annum.  It 
appears  that  in  Paris  the  consumption  of  meat  (pork 
not  included)  rose  from  152,004.219  kilos,  in  1886, 
to  160,763,180  kilos,  in  1888;  whilst  as  regards  pork, 
the  increase  for  the  same  period  was  from  I76,0(n).000 
to  189,000,000  kilos.  Tms  increase  was  ooindaent 
witii  a  gradual  decline  in  prices.  In  Paris  alone 
over  16,000  horses  are  now  slau^tered  for  food 
every  year.  The  statistics  of  this  trade  for  1887  in 
the  Department  of  the  Seine  alone  aro  16,200  head, 
yielding  3,529,430  kilos,  of  meat,  of  which  the  fillets 
wero  quoted  at  2f.  per  kilo.,  the  ribs  and  sirloins 
If.  to  If.  20c.,  and  the  rest  20c.  to  60c  Two-thirds 
of  the  whole  supply  were  used  for  sausages. 

A  8BAX  of  natural  gas,  *with  a  daily  flow  of 
^14,000,000  cubic  feet,  has  been  strucknear  Columbiu, 


LETTEES  TO  THE  mm. 


[ir«  to  nci  kctd  mmdvn  mpotuOU  far  Qm  OfUmif 
9ur  eom^cndmU,  J%§  Bdittr  rtiptet/itt^  tvfMeib  t)M  i 
o»mmmmi€atiM§  tkould  b€  drtmm  uf  at  hr^fy  ^fouMt.] 

AH  MMnwil0flfioM  «A««£i  U  addnued  to  UW  Eoiroi  §t 
4k0 IBataiAu  Maoaijuc,  ast,  AraMT,  IK.C.  * 

AU  Oktqwu  amd  tbt^^ffiiu  Ordtn  to  ic  n«le  jtayoMe  f» 
J.  Passmobb  Sowamds. 

%*  1%  order  to  facUUaU  rtfkrtiutf  C»rruf9iuU»u,  «A<» 
tpeakmf  of  tmif  UtUr  frttioudjf  uuerttd,  viU  <M^  )• 
tmentiontnff  tk$  mmhtr  t/ HULiUtri  at  iMaiilufCfem 
wAteA  it  appmrt, 

"I  would  have  cyeiyuue  writs  what  hs  kiioin,iBait 
much  as  he  knows,  hot  no  more;  and  that  noCintiui 
only,  hot  in  sU  other  sabjeeti:  Por  ■aehApcnna  nay 
haye  ■oma  particalar  kooirledm  andemneoee  of  tt« 
naturs  of  such  a  person  ot  snoh  a  f ODBtein,  that  u  to 
other  things,  knows  no  more  than  what  tmrfboijiom. 
snd7et.tokMpaelatter  with  this  little  pitbiDoe ofUi; 
will  nnoertake  to  write  the  whole  body  of  phyik^  t  ?« 
from  whimot  great  inoanvsnisBoeB  dociTe  thai  ocigiBBL" 
-'Mantaiffntft  Ettapt. 

•  »• 

SBIiENOOStAVHZOAIi  —  THB     HBOIOV 
ITBAB  OA0CHY. 

[29806.]— Oh  page  56  of  the  EirousB  Mbcsasic, 
No.  1261.  you  publish  a  sketch  of  this  re^  hj 
Mr.  O.  T.  Davis.  Asl  was  also  observing  it  aboat 
the  same  time,  it  will  perh4^  interest  Mr.  Jhvt 
and  other  selenograph  readers  if  you  can  find  place 
for  the  sketch  I  made  with  my  l(^tn.  telesoope,  and 


for  a  short  description  of  the  same.    As  the  sir  «v 
very  bad,  the  best  power  I  could  use  was  about  100. 
The   floor  of   Cauchy  was  entirely  zmmersed  ie 
shadow,  and  its  east  wall  cast  a  aouUe-poiated 
shadow  over  the  nLsin,  the  two  points  beiDg  pro* 
duoed  by  the  small  crater  on  ths  S.  wall  of  Csochr,* 
and  by  a  peak  on  the  N.,  whidi  bulged  rii^uy 
northward.    But  besides  these  two  objeets  I  was 
impressed  as  if  the  E.  wall  was  lower  thian  thetcsL 
17  is  the  real  and  only  cleft  in  exmtenoe  here,  aad 
WBs  seen  carved  about  the  middle,  as  in  the  sketch. 
d,  which  Mr.  Davis,  Neison,  and  Madler  repment 
as  a  deft,  is  simplv  a  ridge,  broken  between  9  aad 
12,  where  some  hiuocks  or  crateiiets  are  seen.  M 
times,  it  is  tone,  it  has  very  mndi  tiie  appeazaaoeof 
a  den,  and  it  is  not  at  all  suipxisinff  that  Kr.  Dsvtf 
has  taken  it  for  one.     But  cartful  obsercatioBa 
under  various  anffles  of  illumination  have  ibownii 
to  be  a  ridge,  and  it  is  so  represented  by  Sdnaiitofi 
his  large  map.     Hie  aperture  used  by  tfr.  Vtvs 
ooald  not  show  the  details  which  exist  where  he  hu 
nlaoed  some  shadow.    I  am  happy  to  gxva  than. » 
far  as  I  could  see  them^  at  the  time  of  thisobsn* 
tion.    They  are  not  shown  on  MuDiii*%mff.t^ 
I  am  not  aware  they  have  been  evsr  pufcMw* 
1  to  i  seems  to  be  a  kmg,  soU/ xwigt  xaoff 
aeiMrlypafaHel  with  dsft  «,  aad  tiie  fcbof  vte»<^ 
flgores  «tibid  are  tb«  eufaninati]i||  ]>eiDfti  rf  j^ 
xioge.    5  to  8  are  four  distinct  filgff  vsgrM? 
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and  rafficto&tly  high  like  the  preoediiiff  ones,  to  oast 
I  shadow  under  the  aDffle  of  ulammation.  Between 
these  ridm  there  is  a  darldsh  shallow  TBlley.    9  to 
10  is  anoDier  low  soft  ridge,  running  slantnigly  from 
the  ridge  ^  towwrds  deft  fy,  btxt  does  not  xeaoh  it,  I 
believe.    It  was  lost  near  the  tenuinator.    11  a 
lower  and  even  a  softer  ridge,  and  12  a  Talley,  Yery 
shallow,  running  along  the IS.  border  of  11  towaitb 
ridgs  7.    An  ooeeryer  believes  he  has  seen  a  trae 
^en  here,  joining  ridge  6  with  deft  ri  at  the  point 
where  the  tenninator  cats  this  deft.    This  ^aoe, 
therefore,  is  to  be  watdied.    13  ia  a  smaU  crater  on 
ridge  d :  14  a  crater  rather  laiger.  at  a  short  dis- 
tance from  S ;  and  15  a  crater  smaller  than  13,  far- 
ther awa^  from  ridge  ^    17  a  mountain,  shown  by 
Mr.  Davis.    6  is  a  crater  without  a  wail  above  the 
mrronnding  plain.    ' 

May  I  be  permitted  to  advise  "East  Lothian'* 
(letter  29547,. p.  398  of  your  last  volume),  whenever 
be  Again  observes  Podaomus,  to  look  closer  on  the 
floor  of  that  interesting  wall  plain  than  he  seems 
to  have  done?  Sorely,  with  a  ItKn.  mirror  bv 
Calver,  he  must  be  able  to  give  many  more  details 
than  those  represented  in  his  sketch.  Why  does  not 
'*  East  Lothian  *'  represent  that  object  as  seen  in 
an  inverting  telescope,  as  that  is  always  done  by 
observera?  G.  X.  Qaadlbert. 


OOOXTLTATION  OF  JTJPITBB. 

[29809.]— The  occultation  of  Jupiter  yesterday 
morning  waa  well  observed  here  with  the  lO^  equa* 
torial«  the  sky  being  very  clear  indeed.  The  first 
contact  of  moon  and  planet  was  noted  at 
18h.  45m.  47s.  local  sidereal  time,  and  the  last  con- 
tact at  emersion  from  dark  limb  at  ISh.  37m.  ^Is. 
My  young  daughter,  Anna,  who  observed  with  the 
3in.  finder  attached  to  the  large  instrument  inde- 
pendently recorded  the  first  contact  one  second 
earlier  than  above.  Although  in  full  sozuhine, 
Jupiter  waa  distinctly  seen,  and  the  belts  were 
rifible.  William  B.  Brooks. 

9mi£h  Observatory,  Geneva,  N.T.,  Mardi  26. 

OOOVZtTATIOVS  DUBINa  APBIZi. 

[29810  .}--.Aii.ow  me  to  call  attention  to  the 
otunber  en  interesting  occultations  which  will  occur 
this  month,  in  the  hope  that  your  astronomical 
naden  wiU  be  busy  in  obsttrving  and  recording  for 
year  ^tigt^  these  iatereaUng  phenomena  so  well 
aoited  for  amateur  work.  For  those  who  have 
sdeqnate  apertures,  e  Cancri  (PrsBsepe)  will  be  of 
spedal  interest.         W.  B.  Wauffh,  F.B.A.8. 

Portland,  April  2. 

<m  THS  BBULTION  OF  THE  BAISBD 
BIKOS  TO  THB  BXCAVATBD  INCLO- 
SXTBBS  IN  WALIaBD  PUUNS. 

raaSll.}— In  caae  Mf.  A.  Mee's  remarks  in  No. 
1,242  rt deserting  the  "E.M."  for  the  J,L,A,S. 
may  even  remotelv  apply  to  me,  I  beg  to  send  you 
a  few  remarks  on  lunar  matters. 

I  have  always  had  a  wholesome  dread  of  the 
valuable  paragfHph  from  Montaagne*s  essays  head- 
ing our  correspondence  columns,  and  not  h>ng  ago 
our  valued  friend,  **  P.R.A.S.,'*  page  166,  distmctiy 
aat  on  me  re  '*glaciation,''  so  I  feared  to  weary 
your  readers ;  but  in  the  present  letter  I  will  eschew 
all  reference  to  gladation,  and  confine  my  remarks 
to  a  peculiar   feature  of  hmar   surfacing  which 
selenographers  as  a  rule  seem  to  have  overlooked. 
^  All  over  the  lunar  surface  we  see  tiie  well-known 
cxrcnlar  formations  called  walled  plains,  ring  plains, 
and  craters,  that  have,  when  examined,  some  six  or 
seven  distinct  features  in  common,  llie  smaller  forms, 
say,  six  to  ten  miles  in  diameter,  have  usually  been 
looked  on  as  due  to  igneous  volcanic  action,  and  the 
largest  ones  of  the  series,  such  as  ''  Bailly,*'  are 
thought  to  be  rdated  in  some  way  to  the  smaller 
maria  or  seas.    The  great  majority  of  those  inter- 
mediate, such  aa  the  ring  pi^^ns,  of  smaller  wiUled 
plains,  like  Plato,  Theophuus,  Archimedes,  &c.,  are 
an  admitted  mystery,  totally  unlike  anything  we 
see  on  our  earth.    Taking  the  two  chief  features  of 
aH  these  formations,  first,  the  central  excavation, 
Moondf  the  raised  ring,  we  find  a  very  peculiar 
asnetatiaD  in  regard  to  these  two. 

In  the  first  place,  we  never  see  the  excavation 
without  the  raised  ring.  There  is  not  on  the  entire 
lunar  sorfaoe  a  deep  circular  depression,  say,  20  to 
50  milee  diameter,  2  to  4,000ft.  deep  (such  a  depres- 
^  aa  that  of  Theophilua,  or  even  Keplcv), 
without  the  roiflBd  ring.  By  itself  the  excavation 
ii  emgmatioal,  but  when  invariably  assodated  with 
a  raised  ring  the  form  beoomes  doubly  mysterious ; 
bat  thfi  myrtery  does  not  end  here,  for  we  find  that 
this  zaiaea  rampart  always  aeeurateh  Jiu  the  edge 
of  the  exeafation  in  sudi  a  way  aa  to  leave  no  berme 
or  Doztaon  of  the  original  surface  between. 

No  matter  how  the  margin  of  the  excavation  is 
indented,  the  elope  of  the  raiaed  ring  follows  that  of 
the  exoavation  in  all  cases,  indicating  a  structural 
rslataonshiv.  There  are  no  instances  of  an  excava- 
t»(m  20  auies  ia  diameter,  the  sice  of  Euler  say, 
suioonded,  eit^r  oonoentrically  or  eccentrically, 
1^  a  liitt  eo,  milea  in  diameter,  like  the  raiaed  ring 
of  Poaidoniua ;  eadi  ring  absolutely  fits  the  excava- 


tion, and  this  peculiarity  extends  down  to  the 
smallest  craters  with  sunk  fioors  and  up  to  the 
largest  walled  plains,  such  aa  Bailly  150  miles  in 
diameter  on  the  other,  and,  indeed,  may  be  said  to 
apply  to  the  smaller  regular  seaa.  It  is  singular 
that  neither  Wobb,  Proctor,  nor  Neison  draw  atten- 
tion pointedly  to  this  peculiar  association  of  the 
rings  to  the  excavations  they  surround,  for  it  is 
necessarily  a  structural  relationship. 
^  Neison,  indeed,  considers  wal&d  plains  to  be 
simply  '*  spaces  indoeed  by  intersecting  mountain 
chams,  rather  than  as  true  indiepen£nt  forma- 
tions "  (* '  The  Moon,  * '  page  65) ,  anohence  avoids,  or 
evades,  the  crux  of  the  duRculty. 

How  are  we  to  account  for  Pythagoras,  8dnckard, 
and  Bailly,  the  latter  a  vast  circular  depressien, 
160  miles  in  diameter.  The  coinddence  of  the 
groit  monntain  ranges  all  around  their  margins  (as 
a  drde)  cannot  be  acddental.  So  that,  in  s&dying 
all  these  forms,  large  or  small,  the  very  first  tning 
to  realise  seemingly  is  a  necessary  structural  rela- 
tionship between  the  excavation  and  the  raised  ring. 
Where  has  the  excavated  material  ihx>m  the  interior 
gone  to  ?  and  where  has  the  material  of  the  raiaed 
naountainous  rampart  come  from  ?  are  twin  ques- 
tions. The  solution  of  one  seems  to  involve  that 
of  the  other. 

In  such  a  form  as  Theophilus  some  2,000,000,000 
cubic  acres  appears  to  have  been  removed  from  the 
sunk  indosure.  In  smaller  forma,  such  as  Messier, 
that  are  not  greatly  deformed,  it  is  possible  to 
get  more  approximaidy  the  cubic  contents  of  the 
rings,  and  it  has  been  noticed  that  this  approaches 
to  the  cubic  contents  of  the  excavation,  measured 
from  the  levd  of  the  outer  surface. 

But  we  ahall  probably  never  get  nearer  than  a 
good  guess  at  the  relative  cubio  contents  of  ring  and 
excavation,  and  hence,  at  least,  it  would  never  rise 
above  an  inference  that  the  ring  waa  derived  from 
the  excavation. 

As  the  case  stands,  however,  sudi  an  inference 
aeems  to  be  warranted  by  the  peculiarities  of  the 
association  above  noted,  and  I  would  commend  this 
measurement  of  rings  and  indosures  to  the  attention 
of  all  lunar  students  who  may  have  fairly  large 
tdesoopes.  My  own  of  8*6  o.g.  is  too  small  for  such 
a  purpose. 

I  would  also  suggest  the  study  of  a  queatiop  that 
naturally  arises,  that  if  it  is  probable  that  the  ring 
material  haa  been  taken  from  the  excavation,  i.e., 
on  the  floors  of  ring-plains  and  walled -plains,  we 
often  see  other  rings  much  smaller.  In  mese,  pre- 
sumably, ^e  rings  are  composed  of  the  matonal 
flooring  the  larger  indosure,  and  when  we  scan  the 
entire  series  of  circular  fdrms,  it  leads  us  to 
momentous  issues.  If  the  ringUfts  on  tiie  floors  of, 
say,  Gassini  and  Posidon  are  of  the  same  material  as 
the  floors  of  these  latter,  then  is  the  ring  of  Picard 
of  the  same  material  aa  the  vast  highlands  surround- 
ing Mare  Crisium. 

Again,  we  should  note  that  aU  these  floors  are 
practically  liquid  contours.  There  are  none  tilted 
or  highly  indmed,  aa  among  terrestrial  sedimentary 
rocks.  Some  are  convex,  and  many  of  the  large 
ones  partake  of  the  normal  curvature  of  the  globe. 

Lastly,  we  should  note  that  the  rings  are  often  of 
a  brightneas  equal  to  that  of  newly*mllen  snow,  or 
0-783  per  1.  JSee  Proctor's  "  Moon^"  pp.  160-7.) 

At  p.  149,  vol.  I.  of  "  Darwin's  Life,"  we  see  he 
says  tnat  *^  No  one  can  be  a  good  observer  unless  he 
is  an  active  theoriser."  At  p.  108^  Vol.  II.,  he  says, 
"  I  am  a  firm  believer  that  without  ajpecolation 
there  is  no  good  and  original  observation."  So 
that  the  remarks  "  too  theoretical,"  "  too  specula- 
tive," should  not  daunt  us  when  trying  to  solve  the 
(admitted)  mystery  of  lunar-surfacmg.  I  commend 
the  above  to  fellow  students. 
Sibsagar,  Asam,  Feb.  16.  8.  B.  PeaL 

SKBTOEBS   OF  OBLESTIAL  OBJBOTS— 

SATUBN. 

[29812.]— AUTHOUOH I  have  no  wish  to  engage  in 
controversy  of  a  personal  nature,  I  must  beg  to  be 
allowed  a  little  space  in  which  to  answer  the  letter 
of  "Star  Gazer,^'  No.  29795,  p.  110^  who,  com- 
menting on  a  drawing  of  Saturn,  which  app^hred 
in  a  recent  issue  (on  p.  72) ,  states  roundly  that  it  is 
misleading,  his  reason  fordoing  so  apparently  being 
that  ha  himself  is  not  y&ty  successful  m  w-inTig  out 
the  detail  of  Saturn.  B!e  also  gives  as  hia  opinion 
that  the  author  of  the  sketch  in  question  has  been 
aided  "too  much  by  his  own  imagiflation."  It 
would  have  been  more  satisfactory  if  "  S.  Q."  had 
been  a  little  more  explidt,  and  mdioated  the  par- 
ticular features  whicn  (according  to  him)  ate  so 
utterly  beyond  8^in.  and  even  of  18^in.  of  aperture. 
If  he  had  done  so,  no  one  need  have  beeaa  misled 
by  the  drawing ;  but  as  it  is,  it  is  difficult  to  know 
what  the  features  are  to  whidi  he  alludes. 

Sketches  of  Saturn  made  with  an  aperture  ol 
8^in.,  or  less,  have  from  time  to  time  appeared  in 
the  "£.  M.,''  in  some  of  which  more  detail  ia 
shown  than  in  my  drawing,  and  a  c^se  in  point 
occurs  in  ttie  same  issue  in  which  "  S.  G-.'s  "  wtter 
appears ;  but  I  presume  "  S.  Q."  will  not  oo  so  far 
asio  say  that  all  the  contributors  of  such  dutches, 
some  of  them  well-known  obeervexa,  have  drawn 
on  their  imagination. 


As  Mr.  May  remarka  Qetter  29794^,  it  ia  very 
difficult  to  get  delicate  shadings  reproduoed  exactly 
aa  one  draws  them ;  and  in  the  case  of  the  drawing 
on  p.  72  (which  is  fwi  a  very  careful  copy  of  the 
original  orawing),  the  shadmg,  especially  that  of 
the  ^obe,  haa  come  out  mudi  darker  and  more 
definite  than  waa  intended ;  but  this,  I  submit,  ia 
no  reaaon  why  the  whole  drawing  should  be  stigma- 
tised as  mideading. 

I  have  to  thank  Mr.  Kempthome  for  ren>onding 
to  my  request  with  the  excellent  drawing  of  Saturn 
on  page  110.  There  can,  I  think,  be  no  doubt  aa 
to  the  present  visibility  of  Enoke^s  divisioni  and 
the  "  anneau  brillant "  of  the  MM.  Henri,  though 
I  have  been  able  to  see  tiie  first-named  feature  m 
the  p.  ansa  only.  Has  Mr.  Kempthome  any  note 
as  to  the  appearance  of  the  shadow  on  the  ring 
about  the  time  of  opposition  ?  On  the  29th,  30w 
Jan.,  and  4th  Feb.  I  thought  the  shadow  visiUe  on 
both  sides  of  the  ^lobe.  Br.  Terby  has  observed 
shadow  on  the  p,  side  of  the  globe  some  days  after 
opposition. 

Didsbury.  Gteo.  P.  B. 


«( 


00PEBNICT7S  AND  THB 

OF  ASTBONOMT." 

[29813.]— SnroE  writing  Getter  29728,  pace  55) 
concerning^ "  Copernicus  and  the  Transits  of  Venua 
V.  the  *  Pnmer  of  Astronomy,'  "  I  have  invested  in 
a  copy  of  Prof.  Lookyer's  "  Elementary  Lessons  in 
Astronomy,"  edition  1888,  in  which  I  find  the 
answers  to  my  queries  g^ven  in  the  clearest  manner, 
as  Mr.  Arman  QettK  29792,  p.  110)  expresdy 
states.  The  plate  (numbered  Yl.)  representing 
Copernicus,  given  at  p.  100^  is  an  exact  r^roduc- 
tion  of  the  one  in  the  "  Pnmer,"  and  has  '*  Lunar 
Craters,  Copernicus,"  written  plainly  over  the  top ; 
BO  '*  F.B.A.S."  is  confuted  at  once  m  his  very  dis- 
cotirteoua  allusion  to  the  Professor,  as  to  the  latter's 
being  ignorant  of  the  identity  of  nis  own  frontis- 
piece! Again,  on  p.  294  of  the  ''Lessons"  the 
author  gives  the  correct  epoch  of  the  next  Transit 
of  Venus  (2004),  showing  that  the  defect  in  the 
'*  Primer  "  was  more  a  aup  of  the  pen  than  any- 
thing else,  and  therefore  p^ectly  excusable. 

I  waa  indeed  surprised  to  hear  that  ''F.B.A.S." 
had  never  seen  the  ^*  Primer  of  Astronomy  "  in  his 
life  (perhaps  the  case  may  be  the  same  also  with 
regard  to  the  "TiUwnentary  Lessons  in  Astro- 
nomy" l\  and  still  laore  sorprised  to  hear  that  he 
has  *^  not  Uie  very  stoi^QeBt  interest  in,  or  curiosity 
on,  the  subject."  His  aatronomical  enthusiasm,  in 
that  case,  must  be  of  an  extremdy  lukewarm 
character.  Autolyoua. 

[29814.]— WBKir  I  saw tiie  letter  of  <' Autolycus," 
on  p.  55,  I  thought  of  comparing  Nasmyth  and 
Lodger.  I  have  Nasmyth*s  **Moon,"  published 
in  1874  by  John  Murray ;  I  do  admire  the  photo- 
gn^hs  in  it.  The  major  details  are  the  same,  but 
most  of  the  small  cratara  and  ridges  are  somewhat 
different.  Thero  Ib  not  a  shadow  of  doubt  but  that 
it  is  Copernicus.  I.  like  B.  Arman,  reodved  my 
first  astronomical  iaeas  from  Lockyer*s  book.  I 
have  an  Sin.  zeflaator,  ll|ft.  focus,  which  has  been 

rut  by  for  several  years.    The  next  suitable  evening 
intend  to  look  at  Saturn,  and  I  will  give  my 
opinion  on  *'  Star  Qaaer's  "  letter  (29795). 
Bournemouth.  Oopamioos. 


I.OCXYBB*S  "ASTBONOVY"  AND 


« 


j.Bi  A. 8. 


[29815.]— Tbx  lunar  crater  in  Lodcyer's  frontis- 
piece is  a  very  inaocurate  representation  of  Coper-- 
nicns.  as  anyone  with  a  small  tdescope  may  judge 
for  himself.  It  haa  been  pointed  out  many  times 
that  Nasmyth' s  drawings  and  models  of  lunar 
craters  are  very  far  fromtruthful  representations  of 
the  lunar  surface,  though  they  are  the  work  of  an 
artist,  and  the  artistio  effect  ia  excellent.  Conse- 
quenuy  Webb,  Proctor,  and  other  hke  people  of 
accuracy,  have  been  careful,  when  they  have  copied 
Nasmyui's  drawings,  to  describe  them  aa  **  a  draw- 
ing by  Nasmyth  "  intended  to  represent  so-and-so. 
But  Mr.  Lockyer  letters  NasmyOi's  block  as  '*a 
lunar  crater,"  and  it  might  be  one  of  his  own 
drawings  for  anything  stated  to  the  contrary. 

Mr.  Arman  confesses  that  he  haa  only  recently 
taken  to  learning  astronomy  from  Lodrrer^s 
primer,  and  we  may  judge  of  the  value  of  his 
broad  statement  that  Lookyer's  <'  Meteoric  theory  is 
at  least  as  good  as  Laplace^s  nebular  hypothesis.^*  I 
wonder  how  much  Mr.  Arman  knows  of  the 
history  of  dther  hypothesis,  and  what  he  considers 
to  be  Mr.  Lookyer^s  theory  aa  compared  with  the 
earlier  meteoric  theories  of  Proctor,  CroU,  and 
Tait.  I  will  venture  to  make  a  broad  statement, 
too.  Mr.  Lockyer*s  part  of  the  meteoric  theory  of 
nebuliB  is  about  as  valuabte  aa  the  other  five  or  six 
theories  whidi  he  has  kept  before  the  public  for  the 
Ust  20  years.  The  first  of  these  which  I  remember 
waa  tiiat  the  Corona  waa  an  atmospheric  pheno- 
menon. Anyone  who  chooses  can  turn  to  the  old 
numbers  of  Nature  from  1870  to  1876,  and  see  how 
dogmatically  he  hdd  to  this  theory  and  denounced 
his  opponokts,  in  qsite  of  the  niost  obvious  demon- 
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_„ _o „ idtlis  moon  during  & 

total  ei^ipae,  and  bcuigbri^lMtdcMa  to  the  rooon'i 
limb.  TiMm  came  a  ptnod  irhm  Mr.  Lodkyer'a 
bTonrile  tiMorf  wu  t£«  coimaction  betveoi  sun- 


dowlj  that  the  taWy  at  this  siinapot  utrology  niia 
(Widasd  mppaTBDt,  and  be  then  changed  hii  graund 
■nd  tnnwa  to  •Ichamj.  He  vai  ready  to  prove 
the  noQidemoktaiT  character  of  the  metals,  and 
■dTBDced  itatementa  with  regard  to  the  eiistence  of 


D  the  spectra  of  diSerent  metKli, 
whidi  mat  tooa  either  oontradicted  or  ahown  to  be 
due  to  carelen  experimenting  and  the  un  of  impare 
elenunta.    A  STmpMthlaar  with  "F.K.A.S." 


OOPB&BTOTTS-TO   "  RBFLBOTOR.' 

[29816.]— I  imm  the  accompaiijiiig  sketch  of 


SATTT&N. 

[29817.]— Wnj.  yon  allow  me  to  correct  a  

take,  no  doubt  due  to  mj  indifferent  diawing.  in 
the  engiaTJiig  of  Batnm  publiahed  in  voitr  last 
nomber  t  North  of  the  bri^t ,  sqaalorud  baoil 
-   light  and  then  a  dark  ahading.    He 


I  ma;  nj  that  I 


F.  H.  Kampthorne. 


[2g8tS.]-Iir:r«i1ybiMr.  QemmiU  (letter  29729), 

"at  I  have  never  observed  the  phonihor- 

B  dark  nde  of  Venui,  allhoQ^  I  have 


often  looked  tor  it  with  a  2]in.  refractor.  At  the 
memorable  traont  in  1SS2,  while  tn  Natal,  I  had  a 
splendid  view  of  the  dark  side  with  this  aame  2|iii. 
When  half  on  the  ion's  disc  a  smoky  drde  of  light 
oould  be  seen  muroonding  the  planet,  oataide  thi 
son'i  limb.    Of  ooorae,  the  planet  lookitd 


aperture  will  stir.w.T 


some  idea  what  snch  a: 

conrso,  all  the  detail  c ,.   „  „„,;„  ..  u,™,™ 

glance ;  in  fact,  thi^  sketch  occupied  me  nearly 
three  houn  at  the  telescope.  Apparently  "  He- 
floctor"  thinks  that  drswinge  ore  mode  the  «nm« 
afieasthevapi^nr  in  the  teleacopo ;  but  it  would 
be  impossible  to  crowd  in  no  much  detail  into  s 
•ketch  of  that  siy.o.  I  think  luuar  ohiecta  are  the 
only  ones  worth  drawing  with  a  BJin,,  as  but  fpw 
intererfdng  pointu  can  be  seen  on  Safum— or  indeed 
any  of  the  pUi.et8— with  such  an  aperture.  Still, 
I  cannot  understand  his  difficulty  with  Saturn  as  I 
"""'' ">»  shghleat  difficulty  in  tracing  Ca»«im'B 


diTJsion  up  1 


r  theo 


lobe,  ai 


e  hud  scTend  i: 

celaduB  this  winter. 


doubted 

ooneluaian,   I  can 

sketch  i«  not  at  all   "oTerdone,"  and  I  think  Mr. 

Elgar's  splendid  drawinge  shonld  be  aborb  any  such 

Ipnricb.  A.  Scnitli»*t*. 


The  phosphoreaeence  must  be  a  very  beantifDj 
phenomenon,  and  I  think  Ur.  Qemmill  may  be  con- 
gratulated on  his  obserration,  aa  it  seems  rather 
rarely  saeo.  I  lookedspeciallvforitafewdavsaBO 
but  could  not  detect  a  B*pi  ofit.  ■«»■ 

I  have  noted  the  hlunling  of  the  southern  horn 
and  recorded  it  in  this  jounial  nome  years  ajfo. 

In  Natal  I  saw  Venus  on  I3th  July,  18M,  at 
lO.l-j  a.m.,  milv  31  honrs  after  inferior  conjnncHon 
with  the  sun.  It  appeared  an  eiquisitelv  dehcate 
crescent,  pearl v-lootinR  against  the  blue  liy. 

With  reference  U)  letters  297:i9  and  29791,  I  find 
Ihston  the  11th  April,  1879,  while  otaerving  the 
■un,  I  noticed  (in  the  telescope)  a  shower  of  snow 
paesng  lapiilly  over  the  juu's  disc.  It  had  a  verv 
pretty  effect.  The  sun,  to  the  naked  eye,  seoned 
qmtfl  unobscnrcd  by  rloud  of  any  description. 

On  nth  Mnrch,  this  year,  a  very  fine  lunar  halo 
was  seen.  It  was  grevieh-while  in  hue.  Quite 
bright,  and  yet  soft.  There  was  a  thin  etratom  of 
baxe  over  the  ak;  at  the  lime,  which  caoied  the 


luch  feeliler,  and  brokaii  by  gqs. 
«  still  vistde,  although  Dot  Bpcf- 
L  *„ . —  L^.  -'dUptnitii 


phenoaenon,  and  it  was  fairi;  evenly  didtilaiid 
over  the  aky,  >o  that  there  were  no  brtaki  b  the 
drde  of  the  halo.  At  6.15  p.m.  Satom  vu  (rd 
oDlaide  the  ring,  and  the  distance  from  Sstmte 
the  middle  point  of  the  ring  was  satimatad  to  be  ^Ui 
of  the  distance  bom  moon  to  Saturn.  AlitUeUs 
the  halo  waa  n  '  "  ' ' 
At  9.40  halo  wi 
feet.  iiTlam.^ 
the  h^  ring. 

TOB  LrriCBPOOL  ASTBONOmOAL 
BOOIBTT. 

[29819.]— •fOOB  eonwHident,    "  A  Fellow  ol 

to  igncoa  the  editorial  not*  ottadied  to  my  Ictta  of 
last  wedt,  and  atarted  wunr  withqnertionabltBt. 
pristy,and  with  ■  aoieaof  fmb SiargH wUiL ii 
true,  would  be  ^""T'"B  in  the  eitztma.  lab 
letter  (No.  29TB3),  he  devotee  a  pacagnpli  totk 


tee\,"»tja  thia  b 


^ _aUtelybL_^ ._ 

a  way  calculated  elthac  to  eiMad  it*  nsetnlno^  m 
tolempt  comqioadentato  traotfer  their  eonunmi. 
calioni  from  the  oolaana  of  the  KnaLUB  Hecbuk 
to  the  pagea  of  the  Jmhwo^."  And  what  bit  nude 
this  oontribatoT  of  jonn  ao  ddicately  nice;  M 
this  (unide  tact :  th«  the  nporti  ol  &e  ndeCj'i 

thonoT the  Oittna^f?  And becaose of  Ihii  "i 
Fellow  of  th»  Boyal  AatnuumicalSode^"  nnU 
not  adviae  eorreipoadcnta  to  oontribi^  to  tb 
journal.  I  am,  Sir,  astouldied  that  a  gsnUonm 
who,  in  othir  portions  of  hii  letter,  shorn  himieU  i 
learned  and  aonle  thinkffi',  thonld  here  give  eipni- 
son  to  mdi  IndeacribabU  puerilities.    I  wiu  art 

tained  in  hia  reaaons  foe  the  omiaion ;  botl  tiU 
offer  him  the  explanation  that  althou^  I  bail 
myself  undertaken  to  furnish  rapoits  for  tbe  tits 
janmals  namad,  yet  lately,  through  iUneN,  1  bad 
0  abaenj  myself  from  the  sodelj'i 

I  do  not  know  if  "  A  Fellow  of  the  Boyal  iibiy 
nomical  Bodety"  be  alio  a  member  of  thelim. 
pool  AstnoKmacal  Society ;  bat  in  any  can  1  aa 
refer  him  to  the  page*  of  the  aociety's  Jouml.  uo 
he  will  find  thrae  Iba  eiplauation  for  the  odubib 
of  the  Bev.  T.  E.  Espia's  name  fram  the  liit  id 
members.  Hr.  Eapin*B  name,  with  nvoal  otto 
namea  of  mamben,  were  inadvratently  omitted  trm 
the  list,  and  when  the  miitaka  wu  diicoTosdit 
waa  immediately  rectified.  Why  your  ooinqioed- 
ent  ahould  have  ainglad  out  fen  epeiul  suntioo  ttiii 

nOtUng  whatever  to  do  with  the  printingollk 
list,  and  when  I  waa  asked  to  lectif  v  certaiii  oms- 
sions,  I  made  a  note  of  them  in  thi  Jaar%4L 

Tour  correspondent  "leama,  in  a  very  riaiA- 
abcut  way,  that  the  library  of  lie  society  u  kq*  is 
a  fashion  which  would  astonish  the  doaon  of  atnj 
of  the  really  valuable  liooki  it  containa."  Ii  il 
permitted  me  to  remind  the  worthy  f^Unnan  Uul 
it  might  hare  helped  him  to  the  trutLnf  the  nuttci 
had  he  written  to  the  Ubrarian  or  to  the  Koelan, 
and  learnt  from  one  or  the  othec  the  bda  of  U( 
caae  before  he  imdertook  to  collect  the  diity  Imaa 
of  other  peoplef  It  ii  but  a  sorry  office  at  mA  I 
may  telT  "A  Fellow  of  the  Koyal  Astimnwita 
Soioety  "  that  the  books  ore  in  aa  good  conditico 
now  as  they  have  been  ;  that  thev  were  not  tcrii 
-■--'—■  ■■-'■■'  "-jv  were  placed  "btbe 
■hand  book-shop"  Ihq 
.    .  eipreiii  nu 

ibejB,  and  tl... 

of  the  Society  had  some  weeks  ago  decided  ttil  U' 
books  should  be  kept  at  their  meeting-io«ii  '' 
nioce  could  be  found,  and  if  the  fundi  nftkt 
Society  would  admit  of  Che  purchase  of  a  1iook(»«- 
Perhaps  "A  Fellow  of  the  Royal  Aitmnamial 
Sode^"  will  present  us  with  oneP  I  van  sa^t 
him  it  wHI  be  very  welcome. 

laaoo    H.   TaaoM. 

Liverpool  Astronomical  Society,  AprQ  i. 

[Thisoontrorer^fitiuf  Old  here.  Wanallyluw 
something  elM  to  do  than  to  devote  qiace  to  tfct 
supposed  merit!  or  demerit!  of  sodettat  and  »> 
joumals.^ — Es.] 

KEFLBCTIHa  TBUESCOPE. 
i20.]— I  WBOTS  laat  week  upon  the  anao!^- 
pn^Kjeed  by  Mr.  Davis  in  letter  29S7." 
p.  92 ;  but  the  letter  evidently  waa  rejwKd  W 
want  of  apaoe  by  the  Editor.  I  shonld  like  l»  ■! 
that  I  pointed  out  the  total  impiactiesbility  of  ik 
idea  as  there  put  forwani,  for  the  rcAson  that  D)(li« 
but  a  distorted  image  could  result  if  the  total  rrf«- 
bach -surface  of  the  prism  was  worked  ooW; 
,  ndeed.  to  any  other  ^pe  or  figure  thao  IU<« 
a  perfect  plane,  although  the  fnddnittiidai>ax^' 
■         >riEe3  conve.  or  conan  ■««ii- 

__irod— «  couvei  e«rfa«ono»'* 

both  faaea  giving   refraotioi 
giving  divergence.    About  the 
would  be  to  allow  the  inddent       . 
a  onvex  aurface,  the  ntmHei/nj* 


itra*toini«n«»"g 

tttijnjt  to  ft*  * 


AntiD  12,  1869. 
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uppD  a  total  reflection  plane  surf  aoe  at  the  back  of 
pnsn,  and  tlie_  emergent  rays  from  the  remaining 
noe  to  paH  oltimately  through  a  concave  gui&oeol 
ffint  to  oozToct  the  chromatio  abenation  caused  by 
the  preriona  panage  of  the  light  rays  through  the 
mfartanoe  of  the  prism,  whiohmuBt  almost  neoes- 
saiily  be  of  crown  glass.  The  cost  of  such  an 
anangemsQt — say,  mun  6in.  to  12in.  diameter — 
nonld  no  doubt  surprise  Mr.  Dairis,  and  the  diffi- 
culty of  procuring  a  suitable  piece  of  glaas  pure 
enough  would  be  enormous. 

In  reply  to  « A.  S.  L.'s"  letter  on  p.  110.  his 
plan  was  ^noeed  in  some  respects  by  Mr.  Brashear 
m  the  "  B*  H."  some  years  ago,  with  a  silvered 
|ilane  mizror  ^aoed  at  an  angle  of  46**  and  deflect- 
ing through  90°  the  refractM  cone  of  rays  from 
ano.g. 

The  late  Dr.  Draper  made  use  of  the  eyepiece 
tube  aa  one  of  the  trunnions  for  his  16in.  reflecting 
teleaeQpa,  the  mirror  end  of  the  tube  being  manipu- 
lated ogr  means  of  a  wire  rope.  Aa  a  curiosity  in 
old  teleaoopes,  I  may  mention  I  possess  a  small 
Gz«gorian  m  perfect  order.  The  oiameter  of  the 
largermizror  is  lin.,  and  that  of  the  amaller  Ain. 
The  tabe  is  5in.  lon^.  and  has  a  two-lens  eyepiece 
2in.  long.  The  pohsn  of  the  mirrors  is  remarkably 
brilliant,  lliia  tmy  one  haa  a  grotesque  appeannoe 
compared  with  a  16in.  metal  Gassegrain  (which  I 
hayeUtely  repolished)  with  its  tube  of  17-18in.  dia- 

~^  J.  O.  Iiinaoott. 


OATEBPniLAB. 

J29621^— Fbox  a  new  book  on  New  Zealand 
ied^Kaipara.*'  by  P.  W.  Barlow,  I  copy  the 
and  illustration  now  sent  to  **  E.  M." 


\Mi^^'-'' 


ttvEL  or 

G  A  tvtvo 


"  ^lutria  RoherUia,  Bulrush  Caterpillar— ^native 
name,  Hweto,  becomes  changed  into  a  white  vege- 
table substance  while  stiQ  retaining  its  caterpillar 
riiape.    It  is  from  3in.  to  3^in.  in  length,  and  when 
about  to  assume  its  chiysaus  state,  bunes  itself  in 
the  ground,  and  it  is  supposed  that  in  doing  so  some 
of  the  minute  spores  of  a  fungus  become  inserted  in 
the  scales  of  its  neck.    These  the  insect,  being  in  a 
BtckN  condition,  is  unable  to  rid  itself  of,  and  they 
TiQgmate  and  spread  through  tiie  whole  of  the  body, 
completely  fllfing  and  changing  it  entirely  into  a 
vegwable  substance,  though  retaining  exactly  the 
caterpillar  form,  even  to  the  legs,  head,  mandibles, 
and  daws.    From  the  nape  of  the  neck  shoots  one 
angle  stem,  which  grows  to  a  height  of  Sin.  c 
lOin.,  its  apex  resembling  yery  closely  the  du' 
beaded  buhnish  in  miniature.    This  inseot-pla* 
QBoally  found  gTowin|^  at  the  root  of  tbe  Baw 
It  has  no  leaves,  and  if  the  stem  becomes  by 
broken  off,  anoliier  arises  in  its  place,  tho^ 
items  are  never  found  growing  aimultan 
ths  same  caterpillar.    When  fresh  the 
mbstsnoe  of  which  it  is  composed  i' 
strong  nutty  flavour,  and  the  native 
ealiiu^  it;  they  also  use  it  burnt 
powder  aa  colouring  matter  for  tatt' 


[29822.]— Laat  week  "F 
ihoold  be   surprised  to  * 
** "     *   book  before  > 


remarks  about  phrenology.  I  am  not  surnrised  at 
his  having  the  book,  but  I  am  surprisea  at  him 
writing  hu  paragraph  if  he  has  ever  put  the  teach- 
ings 01  the  book  into  practice.  I  have  done  so  for 
sixteen  years  now  in  over  50,000  cases.  I  have  also 
a  large  number  of  casts  of  heads  of  well-known 
good,  bad,  clever,  and  idioti'  ople,  and  yet  X  have 
to  find  a  sinele  clear  case  >  the  measurements 

of  Mr.  Brioges  will  not  ■  .  ^o  the  head  and 
character.  In  his  work  ^l  .  i'r  *^es  points  out 
that  a  line  drawn  from  tlf.  ■>><  ossification  of 
the  frontal  bone  through  v  -  )•  rallelwitha 

line  drawn  through  the  <  >  r  r  e  ear,  will 
give,  if  we  measure  up>%i..'  ^  .  •  %t  line,  a 
measure  of  the  real  moral     i .  •     <  w*i    r '  . 

person's  mind ;  if  compared  b 

that  line,  to  the  opening  of    -•>•  •       i> 

above  the  top  line  is  the  way  to        >  .e 

the  different  si^ps  of  the  moral  1. 

In  order  to  illustrate  this  I  seL    ^    xr  .o- 

type  of  four  heads.    The  sketchet    irr  i  in 

every  detail,  as  they  were  made  by  p^  .>iioto- 

gnpns  of  the  heaos  over  black  par  -raced 

with  a  sharp  point,  then  reproduced  dtho- 


■^r-ii, 


,  who  gave 

intellectual 

of  the  head. 

oisoner,  &c. ; 

IS  the  head  of 

find  below  the 


g.  1  is  the  head  of  G^rge 
abundant   proof   of   his  more 
powers;  compare  the  top  ar 
Fig.  2  is  the  head  of  Dr.  J 
note  how  small  the  top  hea^' 
Dove  murder ;  compare  > 
Une  (r).    Fig.  4  is  an  idi 

These  are  not  sketch'  Ative  heads,  but 

from  casta  of  heads  ^  lived,  and  prove 

that  phrenology  bar  \  foundation  for  its 

Xof  character  '   say  that  I  knew 

e  photos,  of '  •      "    le  pot,  but  I  said  if 

Piggot  s  could  >  ording  to  the  above 

measuremente  a  deficient  top  head. 

Since  I  wrotr  r  I  have  purchased  the 

special  num'  «         *ir,  in  which  it  gives  an 

engravin|r  ■   ;  from  a  photograph  after 

death.  t^production  of  the  man's 

head,  i*  \.    A  of  what  I  said. 

Wi^  •  iStian*s  work  on  the  brain,  I 

havr  c  was  first  published,  and  read 

anr  '  •        ipied  almost  every  one  of  its 

il'  -      !  )    Drain.     Tlie   book   contains 

*  '    -  ,    <n  the  phrenologist  has  anything 

,  ^  it  does  with  descriptions  of  the 

.   as  of  brajn  and  manif estetions  of 

•a  to  describe  the   more  highly- 

,  of  brain,  and  then  shows,  b^  iilus- 

.    brains  of  an  educated  white  man 

•    developed   than   the  brains  of  a 

•     irly  showing,  as  one   writer  says, 

«i43w   development   of  mind-power  is 

•ipanied  wiui  some  addition  of  brain. 

ctically  acquainted  with  phrenology  will 

ae  worthleesuess  of  Dr.  Bastian's  remarks 

dnology. 

>t  intoid  to  take  up  any  more  of  your 

space  after  this,  as  there  is  a  phrenological 

;  London  where  the  subject  is  teught,  in- 

jn  concerning  which  may  be  had  from  Mr. 

I         r,    Ludgate-Gircus.     Tet   I   do   not   think 

.t.A.3.,"  and  others  whose  valuable   talents 

.  .ble  them  to  guard  us  aright  in  things  for  which 

.ey  are  gifted  and  educated,  diould  be  allowed  to 


cavil  and  bark  at  phrenology  (without  being  put 
right)  every  time  it  is  mentioned  in  a  respectskblo^ 
journal  like  jrours.  Gall  and  Spurzheim  did  not 
pretend  tp  give  to  the  world  a  perfect  system  of 
mental  and  moral  mtem  of  philosophy.  Nature 
diowed  them  some  ol  her  secrets,  and  they  told  the 
worid  what  they  saw ;  and,  as  Dr.  Forbes  said  in 
1840,  to  entitle  the  judgment  of  anyone  to  the  least 
weight,  either  for  or  against  the  reality  of  the  dis- 
covery, it  must  be  based  upon  careful  examination 
of  the  facts  and  evidences.  ICark  Uoorea. 

Phrenological  Museum,  Morecambe. 

[29823.]— It  is  four  years  ago  since  I  lived  at 
V.incaster,    and   every   fine    evening   during   the 

qmer  I  walked  over  to  Morecambe.    I  know 

lat  the  Phrenological  Museum  at  Morecambe  is- 
uke  protty  well,  and  will  give  a  description  of  its 
scientific  character.  It  was  located  in  a  back  room, 
about  5yds.  long  and  same  in  breadth,  and  the 
objects  which  composed  the  museum  were  about  a 
dozen  smeary  sketches  of  well-known  faces,  a 
skeleton^  and  the  ordinary  phrenological  model 
head,  lii  a  little  front  room  the  professor  waited  to 
examine  peopIe^s  heads. 

One  evening  (for  the  fun  of  the  thing)  I  went  to 
him  to  have  my  organs  examined.  He  said  I  should 
make  a  splendid  musician.  In  one  sense  he  was 
right.  I  cannot  play  any  musical  instrument,  but 
can  whistle  very  well,  lliat  I  had  the  capacity  of 
makiTig  a  clever  and  keen  merchant.  That  was  all 
rubbish,  as  my  business  lies  in  the  mechanical  line, 
and,  aa  for  making  a  bargain,  a  child  could  buy  me 
at  one  end  of  the  market  and  sell  me  at  the  other — 
in  fact,  I  never  tried  to  make  a  bargain  in  my  life 
but  what  I  lost  considerably  by  it. 

The  same  professor  was  daily  lecturing  on  the 
sea-wall  among  a  few  fishermen,  a  few  country 
lasses  and  their  swains,  Jco.,  and  was  dever 
enoug^h  to  point  out  tiiat  the  former  were  ffood  at 
catchmg  fish,  and  the  latter  by  practice  coiud  milk 
a  cow. 

I  have  no  faith  in  phrenology,  and  am  supported 
in  my  views  by  never  havin|^  yet  met  any  doctor 
but  who  calls  the  whole  thmg  humbug.  And  aa 
for  phrenologists  who  style  themselves  professors, 
their  little  game  should  be  stopped.  It  is  a  shame 
that  they  should  be  allowed  to  make  money  in  so 
indolent  a  manner  by  trading  on  credulous  people's 
believing  powers. 

A  Continental  Anti-Fhrenologiat. 

Botterdam,  April  2. 

PLATIKTJM   PLATINa.    ' 

[298t4.] — ^I  FSBL  much  obliged  for  the  practical 
stetements  contained  in  Mr.  F.  W.  Mason^s  letter, 
and  am  sorry  I  did  not  give  Sprague's  formula,  but 
somehow  I  imagined  it  was  so  wdl  known.  The 
following  is  my  rendering  of  it :  "To  2oz.  platinum 
bidiloriae  in  1  quart  of  water,  add  foz.  of  chloride 
of  sodium,  and  3oz.  of  oxalic  add  (puro  crystallised), 
rendering  the  whole  solution  alkaline  with  caustic 
soda,  afterwards  filtering  while  warm." 

The  copper  I  used  was  ordinary  mesh,  obtained 
through  a  sieve-maker;  the  sQver  and  platinum 
mesh  was  obtained  through  an  assayer  of  predous 
metals.  As  for  a  bright  polished  surface  on  the 
wire  mesh  plates,   let  alone  the  impossibility  of 
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Imnuahing  them  owing  to  tiieir  fngileneBS,  it 
is  against  all  practical  experience,  and  is  a  groat 
mistake,  since  toe  gas  adheree  by  oapiUaiy  attrac- 
tion, and  rons  together  on  the  plate,  whereas  a 
rough  surface  tends  towards  the  oisengagement  of 
the  gas.  I  never  did  more  than  use  a  small,  hard 
oil-colour  paintbrush  paased  oyer  the  surface  auring 
I^ating ;  imd  I  thmk  peihaps  I  did  xery  well  in 
platinum  plating ;  only,  being  unaccustomed  to  it,  I 
formed  too  high  a  standard  of  exoeUonce.  en>ecting  it 
to  turn  out  like  silver,  and  I  merely  wisnea  to  know 
of  a  bath  that  would  work  at  a  low  temperature. 

With  regard  to  my  battery,  I  do  not  think  it  is  a 
question  of  cairying  out  my  experiments  further 
either  with  or  wimout  the  he^  of  others,  as  I  have 
practically  run  dry  in  experimenting,  having 
spent  some  hundreds  of  pounds  in  the  last 
few  years  on  gas-batteries,  working  tometimes 
ten  and  twelve  hours  a  day  for  eight  months 
on  a  stretch,  without  a  hohday,  and  this,  too, 
for  the  love  of  the  thing,  and  not  for  profit,  so  Mr. 
Mason  may  ima^e  how  infatuated  I  was  in  my 
research,  and  with  what  regret  I  gave  it  up.  I  do 
not  thinx  Mr.  Mason  has  any  idea  of  the  time  and 
patience  I  have  spent  on  uie  above,  using  every, 
en»edient  ingenuity  and  experience  could  samfiBt, 

The  plate  Mr.  luson  mentions  is  an  old  idea  of 
mine,  and  he  will  see  I  have  mentioned  it  in  m^ 
letter  dated  April  3rd,  and  if  he  will  burnish  his 
lead  plate,  using  3oz.  or  4oz.  paper  lead  over  iron 
wire  mesh^  as  I  mention  in  the  former  letter,  keep- 
ing it  moist  with  water,  he  will  obtain  what  ne 
requires — ^viz.^  a  sheet  pierced  with  holes ;  then,  if 
he  will  put  it  mto  a  platinum  bath,  dusting  it  over 
whilst  in  the  bath  from  time  to  time  with  a  mixture 
of  pure  oxide  and  carbon  dust,  half  and  half  by 
weight,  he  will  obtain  a  medium  plate  of  rather  hign 
resistance,  with  an  envelope  of  platinum  round 
every  partide  of  carbon  and  lead.  I  have  made 
Beveral  plates  of  the  above^  sometimes  using  a  lead 
bath,  and  at  others  a  platinum ;  but  the  platinishig 
protects  the  metal  underneath,  and  this  is  the  reason 
why  platinum  is  the  best  metal  for  the  purpose.  I 
have  also  used  a  platinum  foundation,  ousted  over 
with  rather  coarse  platinum  black  whilst  in  a 
platmum  bath,  and  this  is  a  most  excellent  plate, 
especially  for  the-ne^tive  plate;  also  a  sQver  wire 
mesh  'piaXo  platinised  and  dusted  with  the 
latinised  carbon  dust  deeoribed  in'  letter  No. 
29631,  page  482,  is  the  best  positive  plate  I  have 
used,  and  requires  no  loose  carbon  on  the  top ;  but 
both  of  these  are  more  expensive  to  make  than 
the  one  I  have  previously  described  in  my  battery, 
in  fact,  the  experiments!  have  tried  are  iimumer- 
aUe,  naving  made  pret^  nearly  fifi^  different 
plates ;  but,  of  course,  it  is  utterly  impossible  for 
me  to  write  down  every  detail ;  but  ox  the  seven 
materials,  platinumj  silver,  copper,  lead,  iron,  car- 
bon, pumice,  there  is  hardly  a  combination  I  have 
not  uikdf  mentioning  in  my  letters  the  most  econo- 
mical results,  and  not  altogether  the  most  efficient, 
taking  as  the  standard  of  cost  a  gas-engine  of  the 
present  day.  Mr.  Mason  does  not  seem  to  think 
the  price  of  palladium  is  anything  out  of  the  way 
or  deterrent  u)  use  in  gas  batteries,  whereas  I  think 


a  platinum- wire  mesh  or  foundation  is  too  expen- 
sive to  use  in  an  ordinary  batteiy,  otherwise  one 
covered  with  platinum  black  is  a  beautiful  ne^tive 
plate,  and  very  eajsy  to  make ;  but  even  this  is  far 
ioo  expensive  to  compete  with  a  gas-enmne,  and 
utterly  fails  in  any  other  solution  than  B^SO^. 

Mr.  Maaon  seems  to  insinuate  I  have  evolved  the 
cell  described  in  letter  No.  29773  out  of  my  inner 
conscJonsneas,  siaee  he  asks  what  percentage  of 
acid  I  am  going  to  use.  The  stroigth  of  solution  I 
have  hitherto  used  in  the  paft,  and  hope  again 
sometime  to  use  in  the  future,  is  one  of  pure  add  to 
eight  of  water,  and  I  beg  to  state  that  what  I  have 
written  is  no  created  chimerical  phantasy  of  a 
viflionaxy  enthusiast,  but  is  foandea  on  actual  ex- 
periment»  together  with  the  theory  I  have  formed 
of  my  own,  which  is  compatible  with  the  results 
obtained. 

I  do  not  say  it  is  right ;  but  I  wait  to  be  proved 
wrong,  I  am  much  obliged  also  for  his  offer  of 
assistance  in  gas  batteries ;  butashehasoolylatdy 
taken  up  the  discussion  whidi  was  b^un  in  l^e 
beginning  of  January  last,  J  naturally  imagine  his 
experience  in  them  has  becm  quite  recent,  for  there 
were  mai^^  opportunities  given  before  now  of  his 
entering  this  oisoussion,  of  whidi  he  did  not  avaU 
himself;  besides,  when  he  speaks  of  using  polished 
surfaces  in  gas  batteries  it  uiows  his  experience  of 
the  above  subject  is  but  sli^t  and  a4(ainst  all  ex- 
perimentj  and  in  suggesting  the  use  at  such  metals 
as  PftJIadwimy  rhodium,  li^um,&c^  that  he  believes 
in  uie  occlmaon  of  the  gaa,  and  not  in  the  mole- 
cular porosity  of  the  plate  itself. 

The  mode  of  so-caued  dusting  in  the  above  letter 
is  practically  naing  the  pl«^tinum  or  other  metal  or 
TOftterial  as  pepper  out  of  a  pepper-box,  sprinkling 
it  either  on  the  plate  itself  or  on  the  solution  above 
the  plate,  the  reoeiviDg  plate  being  laid  on  the 
bottom  of  the  tray  or  bath  in  winch  the  scdution  is 
contained,  making  the  plate  ^in.  thick  or  less,  and 
using  the  metal  wfaioh  is  being  deposited  simply  as 
a  cementing  medittm,  or  a  protection  against  adds 
or  alkalies  used  in  the  battery  ceD. 

April  8.  Alfrttd  TrMby. 


BOSABY  MNOatBa. 

[29825  .]—Mb.  Fbbd.  R.  Masun,  in  letter  29688, 
introduces  with  mudi  modesty  a  design  for  a 
reversible  rotary  engine,  which,  as  a  matter  of 
course,  he  thinks  superior  to  all  otiiers.    In  the  first 

Slaoe,  very  littie  can  be  said  for  the  novdty  of  the 
eaign,  except  in  the  said  defects,  as  a  reference  to 
your  back  vols,  will  show.  Tlien,  again,  there  are 
no  means  provided  for  packing— a  very  important 
factor  in  any  kind  of  engme.  The  steel  roller  would 
perform  very  effident  scorvtce  in  crushing  the  surface 
of  the  central  cam  out  of  true ;  but  would  offer  as 
much  resistance  to  tlie  passage  of  the  steam  as  does 
a  jeary-bnilder's  door  to  the  blasts  of  winter.  And 
again,  the  "  novelty  "  for  which  Mr.  Martin  taken 
so  mudi  unction  to  himself — ^to  wit,  the  method  of 
reversinff — can  be  acdomi^ished  in  a  much  simpler 
manner  Dv  bringing  the*  steam  and  exhaust  pipes 
direct  to  the  cylinder,  one  on  eadi  aide  of  the  suae : 
and  this  has  the  further  advantage  that  the  slide 
can  be  properly  lubricated,  which  is  impoasiUe  in 
his  plan,  wnere  the  steam  comes  into  direct  contact 
with  the  working  surfaces. 

It  is  unnecessary  to  say  more.  The  small  size  of 
the  steam  and  exhaust  pipes,  the  absence  of  any 
bearings  for  the  shaft,  the  bad  form  of  the  cam,  &c., 
are  dmughtmg  errors,  which  may  be  seen  at  a 
glance ;  and,  with  the  general  crudity  of  the  whole 
affair,  they  only  seorve  ti>  show  that  Mr.  Martin  has 
no  knowledge  of  that  which  he  essays  to  improve. 
Albdt  they  reflect  a  somewhat  peculiar  liffht  upon 
the  reputation  of  those  engineers  who  hdd  out  to 
him  such  a  rich  banquet  of  hope. 

I  will  not  say  that  the  design  cannot  be  amended ; 
but  then,  the  more  it  is  amended,  the  more  will  it 
become  like  unto  certain  relics  of  antiquity,  whidi 
lived  out  their  fitful  existence  long,  long  ago.  The 
fact  is,  it  belongs  to  what  I  may  call  the  great  cam 
dass  of  rotary  engiaes — great,  not  because  of  its 
intrinsic  merits,  but  because  of  the  immense  number 
of  variations  that  have  been  played  upon  it  by 
ambitious  but  short-sighted  mventors.  In  this 
class  are  induded  all  ^those  the  cross- sections  of 
whose  suT&Lces  are  otherwise  than  a  true  drde. 
Their  number  is  legion,  but  it  is  unnecessary  to 
enumerate.  Whether  the  outer  or  inner  surface  be 
the  cam,  they  one  and  all  have  tiie  same  defects. 
In  their  fundamental  conception  they  violate  a 
prindple,  which,  in  the  construction  of  pressure 
en^es,  should  be  considered  above  all  saovd  and 
inviolate.  They  cannot  be  proi>erly  packed.  An 
effident  system  of  packmf  should  provide  that  a 
oertam  width  of  metal  (I  am  ignoring  the  old 
ffystems,  whidi  are  usdess  with  the  high  speeds  now 
in  vogue)  should  fit  closdy  and  accurately  against 
the  opposing  sorfBce  at  every  position  in  uie  revo- 
lution or  st^ke.  It  UB  plam  that  this  cannot  be 
done  where  tlie  curve  varies,  as  ia  a  cam ;  and  the 
result  is,  that  instead  of  the  packing-strip  fitting 
over  the  *^holo  of  its  widtn,  which  is  gene- 
rally Aoul^  |in.,  it  only  touches  the  oppo- 
sing surface  m  a  mere  line^  which  certainly 
cannot  afford  a  very  effective  impediment  to 
the  leakage  of  the  st^im.  This  evil  ia  aggravated 
or  lessen^  as  tfie  section  of  the  cam  differafrom,  or 
approximates  to)  tiie  circle ;  but  it  can  never  be 
entirely  absent.  Only  tiiose  surfaces  can  be  per- 
fectiy  packed  who^e  section,  in  the  plane  of  monon, 
is  eitner  a  straight  or  circular  line,  the  motion  belnff 
respectivdy  rectilinear  or  rotary;  and.  as  stated 
above,  the  mechanisra  must  be  such  that  the  normals 
to  the  two  opposing  surfaces  shall  coindde  at  every 
position  in  the  stroke.  And  there  is  another 
objection  to  this  dass^— that  is,  in  its  simpler  and 
usual  form,  where  the  steam  is  admitted  at  only  one 
point  in  the  revolution-^which  becomes  serious 
when  high  pressures  are  eo^ployed ;  whidi  is,  that 
the  steam,  acting  in  only  dpe  half  of  the  casing, 
causes  an  excessive  pressure  upon  the  oppodteeiae 
of  the  bearings.  ' 

I  think  this  is  soffident  to  sho^  that,  although  the 
dass  has  superlative  advantages  in  other  re^>eots. 
in  practice  it  is  almost  sure  to  fail\'  and  I  may  add 
that  there  is  a  very  long  list  of  failCkres,  which  fully 
bear  out  what  I  have  advanced.  There  is  only 
one  instance,  that  I  know,  whidi  hasr  had  any  prac- 
tical success,  and  that  is  one  that  h^  latefy  been 
introduced,  and  i&  far  and  awayi  the  best  of 
its  dass.  I  mean  the  Ldtdi  engine,  which  is 
advertised  in  your  columns.  Here  t^e  outside 
surface  is  the  cam,  and  in  section  d|ifferB  very 
littie  from  a  true  drde.  Steam  •  tighfaii^  is 
obtained  by  a  sacrxfioe  of  the  original  sim^lidty  of 
the  packing-strip,  whidi  hme  consists  oi  a  split 
tube,  which  sprmge  to  fit  the  varying  contour  of 
the  surface.  \ 

This  blessed  steam  age  in  which  we  live  is  ^tting 
weU  on  in  years,  and  some  are  already  beginnnM?  to 
talk  glibly  of  its  demise,  though,  it  appears, 
very  vague  notions  of  what  they  discuss, 
this,  one  might  well  imagine  that  the  '*  dement^- 
aries  '^  of  its  application  were  as  well  loiown  as  tha 
A  B  C  of  the  sJphabet.  Yet  startling  fallades  con- 
tinue to  crop  up— fallades  that  have  oeen  exploded 
long  ago  and  many  times  since,  and  stiU  they  oome, 
as  though  inventors'  brains  contained  an  inex- 
haustible supply  of  dynamite.  Would  not  it  be 
weU^  then,  if  the  Gtovemment  were  to  afrest  all 


these  under  a  recent  A($tP  Only  lately  we  h&Tt 
had  a  notable  instance  of  the  aangercnu  pfopen« 
sities  of  the  inventive  faculty  wheneomhinsdiFftk 
an  inclination  to  the  blacksmithing  and  Uaokmti)- 
ingarts.  But,  serioudy,  such  palpable  iguonaoe 
is  nardly  to  be  laughed  at— it  is  nther  to  be  feared. 
Tour  paper  is  doing  a  great  work  in  deariag  airiy 
the  coDwebs  of  paradox  and  enoXf  that  gatber  too 
thkUy  round  one's  brain.  I  myself  owe  most  o! 
my  scientific  knowledge  to  its  pages,  and  so,  I 
expect  do  many  others.  Still,  the  paradoxer  ia 
abroad,  as  Urge  as  ever,  although  he  rardy  geti  im 
opportunity  to  air  his  pratensioiis.  Here  we  see  an 
instance  of  engineers  predicting  again  of  one^third 
in  economy!  T^tir  case  is  evidentiy  hopeless; 
they  are  unmitigated  fools  or  unmitigated  some- 
thing else.  But,  for  Mr.  Martin's  iiifonnAtio&,  he 
being  evidentiy  afflicted  with  the  eacoeth4»  mvtmmli 
— of  which  rampant  malady  I  am  myself  a  tiotim— 
I  will  say  that  he  can  never  expect  to  makesudi  an 
immense  gain,  and  vrill  put  it  to  him  as  plaidjr  as 
poadble  tiie  reason  why.  First,  then,  there  is  a 
simple  axiom  that  the  power  to  be  got  oat  of  a 
certain  quantity  of  confined  steam  is  oireotly  pro- 
portionaie  to  the  degree  by  which  the  said  steam  ia 
expanded  in  use.  When  we  calculate  theI.H.F. 
we  really  calonhite  the  work  done  in  expanding  to 
that  extent.  It  matters  not  how  the  expaosiYe 
force  is  applied ;  tiie  result  in  theo^  will  te  the 
same-*that  is,  eapposin^  there  be  no  loss  of  heat,  a 
phase  of  the  question  which  does  not  conoeni  us  here. 
The  factor  ok  effidency,  therefore,  resides  only  m 
the  meduurism  employed.  A'pressure  engine  maybe 
prnnarily  oonddered  as  an  eamandiBg  oox,  which 
IS  ahflmatdy  expanded  and  oomracted  by  this  ioter- 
mittent  appucatum  of  the  flmd  pressuxe.  Its  com- 
parative value  as  a  motive  power  depends  maidy 
rn  ite  freedom  from  friction  and  leaxage.  Heoos 
only  opening  for  economy — apart  from  oon* 
dderations  which  involve  the  laws  of  heat  and  need 
not  be  entered  into  here — ^is  in  the  reduction  of  loa 
from  these  sources,  and  to  say  that  it  is  possible  to 

Sin  yet  a  third  therefrom  is  a  monstrous  libel  on 
e  intellect  of  the  age. 

Now  a  word  or  two  as  to  the  advantages  of  rotaiy 
engines  over  the  ordinary  redprocatang  type.  Idonot 
thmkmuch  can  be  claimed  to  their  crodit  against  the 
score  of  f  notion,  and  they  are  certaii^  more  liable 
to  leaka^,  some  forms  bong  very  difficult  to  pack. 
This  being  so,  ihere  is,  in  r^dity,  only  one  aa^- 
tage,  and  that  is  their  freedom  from  vibratian, 
which  allows  them  to  be  run  at  high  vdodties. 
But  this  in  itsdf  is  a  very  great  advantage, 
enabling  direct  driving  to  be  used  in  the  now 
numerous  cases  whero  the  gearing  up  neoesuiv 
to  obtain  the  high  speed  required  would  entau 
a  great  loss  of  power.  Yet  this  advantage 
is  sometimes  negatived  by  improper  balancing.  It 
is  not  only  necessary  that  all  rotating  masaee  sboold 
be  balanced,  but  also  that  the  centres  of  grsnty  of 
the  weighte  should  be  equally  distant  from  the 
centre  of  rotetion.  And  1  am  inclined  to  think 
myself  that  the  momento  of  the  actuatii^  forces 
should  be  accurately  balanced  aswdl.  Toisma^ 
not  be  so  important  as  I  imagine,  but  still  it  is 
worthy  of  consideration.  Ana^  apropos  oi  the 
reversibility,  which  Mr.  Martin  thiiiks  such  a 
desirable  object,  and  so  difficult  to  obtain,  I  may 
remark  that,  to  the  best  of  my  knowle^,  there  a 
not  one  that  has  come  into  any  practical  use  (and, 
sad  to  say,  they  are  very  few)  that  cannot  be  re- 
versed by  turning  the  steam  into  the  exhaust,  and 
vice-verstL.  As  these  paasageSj  in  a  properly- 
designed  engine,  should  oe  of  different  size,  fiiere 
is  some  inconvenience  and  loss  attached  to  this 
method,  which  can  only  be  obviated  by  compli- 
cating tiie  valve-gear.  But,  in  reality,  to  mue 
any  provision  for  tiiis,  unleas  it  can  be  aocompliBlied 
in  a  very  sinqile  manner,  is  to  leave  tha  sob^anes 
to  gnsp  at  a  shadow,  for  the  sphsoa  of  utihtrd 
these  eiigineB  does  not  reauira  thi^  they  ahoddnm 
revsraedfor  any  length  ol  tjma  at  a  stretch. 

One  more  paragraph,  and  I  have  done  with  vhat 
is,  in  tmUi,  an  inexhaustible  subject.  It  is  a  nry 
intacesting  one  to  me,  and,  witfa^  the  Sditor's  ps- 
mission,  f  may  pexha^  revert  to  it  on  aadhtr 
occasion.  I  am  ooUeeting  all  the  infomatioa  1 
can,  and  should  be  ghid  of  the  assistaniw  of  ram 
readers.  Oan  anyone  tell  me  whal  Uteratoie  then 
is  upon  the  question,  or  of  any  peculiar  ionn  d 
rotary  which  they  may  have  seen  or  heard  oir  At 
far  as  my  present  knowledge  extends,  I  find  thtft 
an  six  different  dassee,  each  dependent  oa  ad»- 
tinctraindple.    These  axe — 

1.  The  Emiasive,  induding  tha  Fatsons  tBriue 
motor.  These  are  not  strictiy  preasore  ^offom^M 
they  axB  admirably  suited  for  very  hi|^  ifMMs; 
whero  the  load  is  invariable,  and  weU  witUothor 
power.  ,, 

2.  The  Root's  Blower  dass,  which  oappn^»y 
those  whidi  consist  of  irregnlar-sbapod  dnuas,  idl* 
ing  together.  They  have  nothing  to  reoattttww 
them,  except  as  blowers,  for  the  leakage  must  w 

L  enormous.  ,       ^^^, 

*  3.  The  Cam  dass,  which  I  have  already  aoooW. 
'<.  A  chiss,  with  eccentric  boas  but  radjal  patonf . 
aa^.B.  M.."  Vol.  XI.  page  417,  Fig.  2J7,  tto  •{ 

Ege  *^1  Vol.  XXI. ;  ai^  certain  iiap»T«»«ots  i 
V8  dc^pwd  upon  tha  same. 
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6.  Tba  diso  enguM  cImi,  inhlTiiMng  the  Tower 
wgbakalj  and  Fielding  engmee :  petlecdy  worked 
out  in  the  two. mentionied,  which  are  Tecyaemoe- 
aUe  inoton,  albeit  thecT  hA^e  their  def oota, 

6.  Than  ia  only  one  helonging  to  thia  oUaa,  the 
Faxaaa^B  higii-qieed.  engixie,  a  most  inBnuooa 
mpgUcaHim  at  a  mathexoataoal  pnncipl^  and 
aiMcially  noteworthy  for  ita  oiroular  alide-TalTe. 

7b  the  ahoTO,  I  add  two  other  dnwinB  wh^X 
have  iavmedt  bat  not  patented ;  oyer  one  qI  whieh 
•a  patenia},  yet  critioal,  ^uiit  Indiaea  vie  to  write, 
w  anpeiciOK;  bat  aupremua. 

X OBonot fiaither  inaoach  on  yoor  .ipaoe  tacom-i 
ment  upon  ttie  pecoliar  advantages  apsertasuog  to 
each  elaaa%  The  abore  is  merely  intenaed  aa  a  wief 
espoaifioii  of  the  yariooa  pathways,  on  which 
>ro(ac7  InventiTe  talent"  (a  patched  up  phrase, 
hot  w'ngnlnrly  aopiopriato,  seeing  the  asgrayating 
manner  in  whicn,  one's  ideaa  wiU  oinue  rooa^  a 
flirma;  rarely  attaining  suffieient  oantrifugal 
tnosopv  to  fly  off  into  '*  fresh  woods  and  paatuDBs 
new  *'>  haa  been  wozJong* 

.Oowea.  I.  Q.. 


XiOOOMOTIVB  OABS. 

r29696l]— J'AGBEB  with  Mr.  Reynolda»  who  sap, 
inilia  ^  XjOoomotiTe  Eq^e  Driving *' :  *'  The  Ble 
ill  the  engineman  has  m  reoent  years  undergone 
great  changea  for  tiie  better^    In  the  improyements, 
St  angjbiea  and  in  perM>ual  oomf orte  iniroduoed  eyeni 
dazing  the  laat  twenty  years,  locoraotiye  engine- 
aoea  am^  And  much  upon  which  to  congratulate 
thsDMsl^aa."    Thua  we  see  much  has  been  done  \o 
dimiTiishi  both  the  dangers  and  hardahipe  to  which 
the  sngibe-driyar  is  exposed  from  the  natujie  of  his 
teUing;    StilL  X  hold  UisX  a  great  deal  ought  yet  to 
hedflnato  add  to  his  oomfort  when  on  the  foot^< 
plate*    X  consider  that  the  men  should  be  betterl 
yrateeted  from  the  weather  than  they  areat  preasnt 
*vith  the  cvdinary  form  of  cab  adopted.    A  loo^-, 
motiye  witfa^nta  oab  to  shelter  themen isa  diagraoe 
for  aoQf  lailwi^  oompany^  to  haye  upon  their  line ;, 
whers    a    cab    ia    provided    it    is    certainly     a 
great  boon.     X    am    inclined    to    believe    that 
with  all  |ta  advantages  the  cab  does  not  afford 
so  much  protection  from   wind   and  man  as  it 
oogjhttodo.    A  tank  looo.,  for  instance,  havdng  a 
weatfaer^hoaxd  both  in  front  and  behind  with  uie 
cab  «a  twilling  over  the  foot-plate  so  as  to  cover  it 
m  entirtly,  aeems  to  me  to  afford  the  greatest 
monht  of  protection  that  any  cab  gives  aa  oon- 
stracted  at  poresent.    X  could  ftuoy,  howeWy  that 
with  an  open  woe  on  each  side  of  the  foot-plate 
flMie  mnat  often  be — depending  on  the  wixm-Hi 
hmsidftrabte  dimu^t  blowing  urough,  which  is 
diown  b^  the  following  incident :  One  bitter  oold 
day  in  winter,  with  east  wind  and  snow,  I  happepad 
to  be  waiting  for  a  train  at  a  large  railway  station, 
and  noticed  a  tank-engine  with  a  cab  of  the  same 
desQ^ption  aa  above  doing  shunting  work,  and  aa 
both  wind  and  snow  was  beating  agamst  the  driver's 
side  of  the  loco.,  the  men,  in  order  to  protect  them- 
selves, had  put  up  a  wooden  board  wnich  extended 
from  the  foot-plue  to  the  roof  of  the  cab,  entirely 
doamg  on  tiie  windward  side  the  space  beiween  ttie 
cab  and  coal  bunker,  which  usuaUy  is  left  open.    I 
looked  iqpon  this  ftuui  as  a  very  ^ood  one,  and 
thouf^t  uie  men  quite  right  in  lookmff  after  their 
own  ocnnfort,  as  the  railway  companies  ^not  seem  to 
trooUa  themselves  about  their  servants  working  long 
hoars,  behig  exposed  to  all  kinds  of  weather  by 
ni^t  and  day,  and  standing  with  wet  clothes  on, 
BO  long  aa  they  get  their  trains  run  regularly  and 
kept  up  to  tixne.    Since  then  it  has  occurred  to  me 
that  by  a  slight  alteration  in  the  form  of  cab  it 
would  DO  ^uito  easy  to  provide  tank-engines,  having 
VbiR  same  kmd  of  cab  as  above,  yrith  two  iron  doors 
cither  hinged  or  alidiiig  in  a  frame,  one  on  each 
side:  tiiese,  when  doseo,  would  cover  in  the  sides 
of  ine  cab,  and  when  open  would  Ge  against  the 
aides  of  the  tender  or  coal-bunker,  and  be  quite  out 
of  the  way ;  one  of  the  doors  could  be  shut  in  iMd 
wettthior  on  the  windward  side,  or  both  of  them  oe 
doeed  at  the  same  time,  if  proper  provision  was 
made  for  ventilation  of  the  cab.    Where  there  ia  a 
ae|Mu«te  tender   possibly  a   similar   arrangement 
zm^t  hold  good,  provided  a  weatherboard  was  put 
up  on  eadli  tender,  and  its  roof  projected  forward 
BO  aa  to  meet  the  roof  of  the  cab,  wnh  an  iron  pla 
o  vutlapping  the  seant  on  the  top.    The  doors  wr 
fit  tiie  space  between  the  cab  and  sides  of  ter 
abutting  out  the  wind  on  either  side  when  r' 
^ee  sketches.)    l%e  windows  on  botti  sides 
fhe  doors  might  be  made  smaller  than  * 
froat  of  them,  of  a  circular  shape  and  wi' 
1^  a»that  by  opening  one  of  their 
are  ahat  uie  driver. could  put  * 
re^inred  to  do  so  to  look  out  fr 
The  dnon  oug^  to  be  made  to  oper 
arida  or  the  iaoide.  ^  I  am.  of  opinion 
thia  Uod  waaprovided  on  every  e* 
CBBuUy  Ofimiaodious,  >propEaiy 
vrindawB  in  the  sides  in  aMitio} 
two  fleate,  theman  m^ht  be 
'CostaUeand  aa-well  protect/ 
m  a  tlmd-olaas  carriaBa>  / 

I  of  aeamg,  for  >                        .    .  ^ 

more  than  other 


aafety  ahould  be  looked  after,  itia  the  engine-driver 
and  nia  stoker.  X  do  not  think  thia  alteration  in  the 
cab  would  add  very  much  to  the  coat  of  a  locomo- 
tive.  and  could  be  eaailv  fitted  upon  any  engine  on 
the  line.    X  am  told  tnat  in  Ammina  the  men  are 


well  xirotected  from  the  weather  by  oommodiona 
cabe,  softie  of  which  contain  cuthioned  seata. 

X  do  not  happen  to 'be  a  practical  railway  matt 
myself ;  but  1  shall  be  glaa  to.  hear  what  Mr. 


Stretton  and  others,  who  have  the  welfare  and 
interests  of  the  men  at  heart,  have  to  say  on  thia 
subject.  X.  jA. 

BBTTEB   KETBXO   87BTSK8. 

[29827.]— The  mistake  of  "  01dHand»»  (63'    'out 
duodecimals  is  of  prehistoric  antiquity,  an<^ 
less  to  crop  op  agam  and  again,  till  we  ha* 
oompoona  anthmetio — that  is,  one  ident 
taUe  for  values  of  every  kind|  and  that  - 
than  decimal.    He  will  see,  in  Yd. 
about  two.  years  ago  it  waa  cBsooaBOi^ 
Phi "  was  for  niakinc  those  two  1^* 
for  ten  and  eleven.    Tjo,  p«  324  fNr 
make  clear  that  old  non-dedmal  * 
and  money,  and  compound  a  -    •  ^t 

been   idiouc   or    aimlesa   vap 
utility  lay  in  their  making  tb 
the  lowers— thoae  peculiar  nv 
(»klled  the  tnerisiic  or  suprr 
of  which  I  gave  the  fu^' 
that  I  know)  up  to  th 
The  property  pecoliar  :       > 

no  number  below  it  r 

is  from  this  list  thaf  <), 

to  exhibit  to  "01f»  -ble 

each  of  them  is  '^  and 

27,720)  than  iy  im,  in 

the  last  case  a^ 

The  whole  ir  repre- 

senting SOP  -I.  by-round 

ones.    W''  '   !•'  one  whose 

first  figr  J  rest  being 

ciphers  -'■>'■     and    so    are 

£7  0s,  >Oacres  Or.  Op. ; 

butr  ^-  -  '         a  round  number 

if  f  ■         r  perches.    Now, 

th  ^>  arioua  degrees  of 

f  .    .    <  ^terranean  nations 

aan  onr  Gk>thic  fore- 

.  netric  units  240  or  260, 

amber  of  the  minions. 

lat  compendious  operation 

«oolbO(du  oall  the  ^'^Rule  of 

/  who  are  driven  into  the 

•     »'        syaUnn'' totaU^rlose.  Every- 

done  by  multiplication,  except 

iients  of  hairing  and  quartering 

/y  6  and  bj  25.     What  a  loss, 

your  inartificial  round  decimal 

■  •      iger^-oountiag,  are  not  meriatic,  to 

«raththeae  two  Izifling  exceptiena)  the 

od  so  aptly,   for  ita  utility,  termed 

'    MultipuQationiaunqueationablymore 

and  liable  to  eocor  than  short  division. 

nolo  woe  is  not  in  each  weight  or  measure 

•     being  auon-dectmal   (each    is    beU^r  than 

.'       al,  or^t  would  never  have  been  used),  but  in 

variety.    Says  the  March  Wettmintter^met 

have   **troyr  avoirdupoia,  apothecariea',  coal, 

ool,  and  hay  and  atraw  wesghta ;  then  imperial, 

Jiy,  Qoal,  and  wine  meaaurea ;  aeact  land  and  aquase 


or  auperfioial' measures;  last^,  linear^  doth,  and 
nautical  meaaurea-Hwventeen  m  all ! "  Now^  unleaa 
thoee  using  these  ridiculous  Qothio  relics  can  agree 
to  sink  ihmr  differeaoea,  and  take  in  common  some 
well-devised  table,  not  inferior  to  the  money  and 
troy- weight  (of  Aoman  origin),  or  the  Babylonian 
surviving  in  modem  time  measures,  they  will  have 
to  be  overridden  by  the  hoo&  of  tibis  barbaroua 
retrograde.  Chinese  and  Sana-culottesS  deoimaUam, 
miscalled  "  metric." 

The  almost  prehiatoria-  notation  of  the  Baby- 
loniana^  let  me  point  out  t9  *'  Old  Himd,"  waa  (if 
we  hadio  ranou«oe  eompoupd  aritlmietie)  both  &r 
Bupeiior  to  duodedmao,  and  involving  far  less 
change  from  our  mere  decimalism.  Though  ttie 
base  of  the  notation  waa  60,  no  other  flg^areatfaan 
ouxa  are  needed,  for  the  difierenee  ia  only  in  making 
the  at«M  alternately  by  10  and  6,  inatead  of  all  )^ 
10.  .  Tne  even  and  oda  plaoea  have  to  be  well  dis- 
tinguiahed  that  we  may^  know  fsom- which  to  carrv 
tons,  and  from  which  axes;  but  instead  ol  a  .break 
alter  every  pair,  and  the  aeoents  °, .', ",  ^e.*  it-woixld 
ba  fer  betxer  to  use  two  kinds  of  type,  the  i^igtr 
.figurea  going  only  from  0  up  to  5,  but  the  omaUer 
TO  to  9,  like  oura.  These  ought  to- be  moohmearar 
the  large  ones  in  siae  than  what  our  printers  »ut 
for  the  powers  of  x^  &o. ;  but  if  the  printer  las 
none  beiler  than  those,  they  will  serve  hsre  toiHua- 
trate  the  method.  Up  to  69  we  ai|ad  make  no 
difference,  but  sixty  to  be  figured  1^,  and  eaUsd  a 
Mca-^the  Chaldean  name.  Eighty^four  would  be 
1^«— that  is,  ''one  aoaa  and  24/'  Thedatieol.thia 
year,  3^29,  or  ''thiity^ooe  aoas-29.''  The  initial 
1  of  the  firat  two  above  is  large,  though, 
ia  the  place  that  ought  geaeaalfy  to  have 
a  'smaU  figure.  l!hat  ia  meaely  for .  diu- 
ment,  and  every  number  should'  /nmilarly  bepn 
with  a  capital,  whether  ita  plaqaa  be  ev^  or 
odd,  aa  thia  oould  never  lead  tif  any  loiatake.  We 
should  have  to  drop  all  the  namea  f' aareii^^fitghtj. 
ainety,  hundred,  thousand,  million,^'  «c««  ^and 
rarive  the  Chaldean,  for  3,600,  a  9ar&,  (Qr.  sarM). 
They  also  oaHed  600  a  ''neroa,*'  bq^  we  -W9lAiW> 
other  name  for  it  than  ten  tost.  On  the  analogy  of 
mille  giving  ua  million  and  milliard,  the  sare  could 
yield  us  a  sarrion,  1,0*^,0^  b  in  our  notation, 
12,960,000,  and  a  »«rrkirrf  1,0^»  0°0",0°0*  =  our 
46,666,000,000.  On  the  analogy  of  billion,  a  M«arrto» 
would  be  167.961 ,600,000,0(K),  and  ao  on,  to  ttitat' 
rianSf  &e.,  as  far  aa  we  need. 

Now  '*  Old  Hand"  will  soon  find,  on  comparing 
the  number  of  divisors  any  one  of  the  round  sexa- 
gesimala  admita,  with  those  admitted  by  the  powers 
of  12  next  above  it^  that  these  beat  the  duodedmala 

^Uow  in  diviaibihty.    Tet  none  of  these  beyond 

40ss"    (=3  360)   would   be   in  the   daas  of 

'-»*'   numben,   that   I   tabulated  in  Vol. 

^'^4.    Each   will    have    fewer   divisors 

mbers  far  below  it  in  magnitude.    I, 

older  hand  on  this  subject,  did  once 

.opose  a  revival  of  tiie  Babvlonian  system, 

ad  it  from  the  division  of  the  hour  ana 

«  jf  angles  to  evexvtiiing,  as  one  Taylor  also 

jd  a  century  ago.   (See  iroesM^^f  of  Glasgow 

jopbical  Soaety,  1873.)    But  I  now  see  that  no 

.  modification  of  simple  arithmetic  can  supply  the 

joo  of  compound.  We  must,  in  ^exy  metral  table, 

ihere  to  decimals  ahofe  and  below  oertain  Hmita— 
jay,  for  inatnaoe,  in  long  meaanre  above  thoxfaihom 
and  below  the  inch ;  but  in  everything  the  two  atepa 
next  to  the  commercial  minim  oug^t,  instead  of  10, 
to  be  8  and  9.  Those  are  aa  eaay  to  oarry  in  com^ 
putation  aa  tens,  and  8  X  9  x  10  a  720,  whidi  ia  a 
meriatic  number.  Money  or  anything  else  mi^t 
pNBrhaps  well  be  decimalised  with  just  this  nuta- 
tion. We  want  mUtigttUd  decimalism  to  at  least 
this  degree  of  mitigation,  periians  more.  Kext 
above  the  steps  8,  9, 10,  a  step  of  1,001  would  be 
very  useful ;  not  steps  ot  the  three  prime  numben, 
7. 11,  13,  but  aU  thrae  combined  as  1,001,  whieh  ia 
almoiBt  aa  eaay  to  deal  with  aa  the  decanal  1,000 ; 
thua  our  fourth  and  larffeat  unit  would  be  720^720 
of  the  smallefit,  and  thia  naa  the  biggeat  "  practice- 
table  ''  that  any  number  under  1,081,060  can  have; 

E.  Id.  &• 


A  POBTABIiS  AKB  STAKDABD  CBIX. 

[29628.] — JAxsn  amateurs  are  oonatantiy  aakinc^ 

aueations  regarding  these.  Portable  batteries,  ae 
leir  name  implies,  are  small  batteries  maauf ao- 
factured  so  as  to  occupy  little  apaoe,  .and  alao  to 
give  a  minimum  quantity  of  trouble  in  their  mani- 
pulation. In  experimenting  with,  theeo'-and  X 
have  done  so  with  most  of  those  already  in  the 
market— I  have  come  to  the  conclusion  that  there 
are  none  that  can  beat  the  De  la  Bue  and.  Miller*a 
elementa:  a  half-doaen  of  these  cells,  each  tube 
3|in.  by  lin.  diam.,  are  quite  suificLent  for  an 
ordinarj^-sized  medical  or  shock  coil ;  in  fact,  in 
some  coils  of  my  own  manufacture'  1  have  used  only 
three,  and  with  these  have  attained  suf&dent  cur- 
rent for  my  purpoea.  The  eonstruotion  of  my  ceUa 
ia  aa  follows  :->-Sniall  ^lass  tubes.  3|in.  by  lin. 
diam.,  with  a  good  ti^t-fitting  oork^  through 
which  at  oile'aide  ia  pasaed  a  platinum  wire  reach- 
ing to  the  bottom  of  the  oeU ;  ob  the  other  tide 
rBa(hing  not  quite  half-way  down,  ia  a  thin  strip 
eof  aUver  about  Uin*  long  and  ^m.  wide  "by  |ia 
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oonne,  tondi  the  silver  atrip),  anil  over 
solution  of  chloride  of  nininoniii  (NH,CI) — ebI- 
ammonlae.  Thug  the  chloride  of  silver  is  one 
element  of  which  the  plstinum  wire  makes  contnct, 
and  the  siItot  rtrip  which  is  immeised  in  the  bhJ- 
ommonisc  solution  the  other  elsment.  Eitch  glasa 
tabe  should  have  black  paper  puted  round  it 
so  u  to  prevent  the  action  of  liaht  on  the  direr 
oUorida.  My  method  of  auking  the  lilTer  chloride 
is  to  dissolve  ieOfa.  of  aQver  nitnite  (AsNOJ  in 
distillad  water,  uEdins  ft  solution  of  chloride  of 
•odltlm  (common  laTt— NaCl).  This  should  be 
d  distilled  wat«r. 
T  chloride.    We 

n  fact, 


made  with  ehemleaUy  pate  salt  and  di 
This  praoipitates  the  siiTar  as  sflver  cl 
■hall  obtam,  hjuAig  the  above-cajni 


maj  HJ  «>t^  giving  to  each  tube,  at  t 
Sfip.  ti  AgCI.  But  I  myself  prefsr  to 
SWKT.  of  SaCt  with  only  the  three  oeHs,  an  i  nna. 

SpTtMtioa,  Quit  this  is  much  l>ettcr.  The  chloride 
■wiiwrtfifa  (nlammDniac)  solution  should  be  uiade 
by  dissolving  1,000  grains  of  this  salt  (ehemicallT 
pure]  in  4,(K>9  grains  of  distilled  water.  The  cells 
sbonld  be  ailed  within  about  Jin.  fiom  the  top  ;  it 
is  much  the  best  to  add  this  when  the  cells  ore 
required.  The  action  of  this  cell  is  as  follows  ;— 
The  hydrogen  evolved  at  the  plate  reduces  the 
ohlaride  to  metallic  alvfa,  which  is  thereby  re- 
ooTsrad  ;  these  elemuits  are  only  acted  upon  when 
the  drcuit  is  shut,  which  is  thns  the  beauty  of  it. 
The  E.M.F.  isaboiit-34of  anohm,  which  thus  givea, 
with  the  SI  cells,  -U  x  6  -  2-04  volts.  Thu  cell 
is  also  of  very  great  use  as  a  standard.  With  three 
oslls  wa  obtain  -34  x  3  -  1-0!  volt,  or  about  1  volt, 
and  it  is  not  sabjeotad  to  at  many  ehangea  as  the 
Daniell.  Hy  standard  cells  of  this  kind  eoosist  of 
three  cells,  fltt«d  up  as  sketdi. 

A  is  on  external  vsssel,  preteiably  of  copper 
this,  which  is  haU-fuU  of  water,  is  immer 
another  vessel,  B,  also  of  copper,  resting  upon 


Jllsd«In.A,a«CC.    ThlsveMdec 
w  oeUs  D,  whidi  are  connected  in  series 


three  oeds  D,  wlii<^  are  connected  in  series  with  polos 
at  Band  F.  nieeesliouldbemadeofmercurreiipt, 
though  with  these  oell*  is  also  placed  b  thtnno- 
meter,  O.  lliis  is  for  the  porpose  of  keisping  the 
water  in  B  at  a  constant  tmaparatnre.  To  use  this 
amnMoieut,  beat  is  iqjplied  under  A  till  Uie  water 
in  B  nass  to  90>  Fahr.  When  this  is  the  vase,  the 
three  odls  give  a  voltage  of  aiactly  I'vott.  I  find, 
from  pncboal  experioioe,  the  water  in  B  must  be 
kept  bom  86°  to  95°  Fahr.,  and  it  must  not,  on  any 
acoount,  go  above  or  below  the  above-named  tem- 
pBTaturee.  With  this  airangement,  and  with  the 
above-named  tempeniturw,  and  with  the  cells  con- 
taining the  foUovriOR  proportjons,  I  have  oMiined 
excellent  reaults — in  toot,  for  exceeding  a  standard 
Daniell  foimariy  employed  bj  me :— ^-ammoniac 
solution:  I,02£gr.  of  pure saUmnumiac,  3,e00gr.of 
distilled  water.  Chloride  of  diver:  Pureannntic 
nitrate,  2fi0gT.,  predpttated  as  K»entic  cblome  by 
the  addition  of  t06-2fgr.  of  pure  (£loride  of  sodium. 
TheAoClisusedat  the  rate  of  66'6flgT.  tor  each  cell; 
the  platinum  wire  is  No.  22  B.W.G.  With  thin 
amnsemcnt,  as  stated  before,  the  volt^e  is  exactly 
1'  volt.  Any  queries  that  may  arise  on  this  ommge- 
ment  I  shall  be  veiv  pleased  indeed  to  answer,  and 
also  shall  be  very  pleased  to  assist  any  amateur  who 
may  dcaira  to  make  a  similar  arrangement.  My 
arrangement  of  the  three  ccUi  for  Uie  staudaid 
ooat  me  exactly  14s.  Od.,  and  has  been  used  by  me 
in  a  few  bDndred  experiments. 

P.  W.  Huon,  Caniolting  Electrician. 

THB  SATDON  CITTTSB-BAB. 

(29829.] — If,  besides  the  amnsii^ly  transparent 
ptupoee  of  the  Srst  part  of  letter  29S06  and  the 
cutue-flsh  puipose  of  its  latter  part,  it  bos  any 
raiton  d'clre,  it  is  not  very  apparent. 

U  Edward  Hioei  wants  to  say  plainly  that  no 
bar,  untesa  made  by  bis  incomparable  workmen — 
of  wbom,  no  doubt,  "Hechaiuc"  is  one — can  be 
correct  or  worth  anything,  I  know  of  no  hindrance 


„       ,  .         .,     '  require  him  to  go 

round  about  the  bush.  Only  I  suppose  no  one  is 
bound  to  acoept  such  statement,  whether  mads 
direct  or  indirect,  any  more  than  he  is  bound  with- 
out proof  to  believe  his  other  statements  re  lathes, 
pUneis,  and  their  tools. 

If  forbidden  to  regard  the  letter  as  a  Bne  piece 
of  Fecksuif&on  writing,  we  must  seelc  for  some 
other  meaning.  It  says:  "A  Haydoo  bar  not 
worMiig  SBtiHlBctorily  m  a  planing  machine  is  no 
way  against  its  value  as  a  lathe  tool."  Is  it  that  a 
lathe  tool  aiU  not  tBork,  and  is  not  to  be  expected 
to  work  satisfactorily  in  a  planer  f    Is  this  true  F 

I    fancy,   who    knows  what  the  two 

i,  imagines  that  "---"  ' ' — '-  — "  — 

__.  will  Edward  Hi 

who  does  not  know ' '  whereii 
which  the  cutting  edges  work  "  an  not  practtcally 
alite.i  Will  he 2so (£ow  wherein "  the  rwtufnwtion 
of  the  cotting  tool,  either  a  solid  forged  tool  or  a 
:utter-bar  carrying  a  tool,  is  necessarily  (if  best 
I  in  accordance  with 
to  its  pontioa  " 


carrymK  a  to* 
desired  from  i< 

appertaining  to  its  position 


«  opinioni 

.  to  have  t 


Or,  to  leave  out  all  the  fine  language — in  fact,  to 
kick  away  the  cuttle- Ssh— How  does  a  lathe  tool 
differ  from  a  planer  tool  ?  How  can  a  good  lathe 
tool  make  a  bad  planer  tool  ? 

This,  oa  far  as  I  con  understand  it,  is  the  state- 
ment Mi.  Hines  has  committed  hinuelf  to  in  his 
efforts  to  prove  that  I  know  nothing  about  a  Haydon 
bar.  It  was  certainly  news  to  me  when  I  heard 
that  lathe  tools  are  not  suitable  for  plsjier  use,  and 
that  "  it  can  only  end  in  vexation  and  annoyance  " 
to  moke  the  attempt,  because  "  they  have  not  been 
practically  dedgned  to  suit  the  dreunstances  under 
which  th^  are  used." 

When  Ed.  Hines  can  establish  these 
which,  whether  it  be  dii^usting  or 
do,  he  mnstdo,  before  we  can  aecmt  ms  wocunani 
estiniate  of  bim,  and  admit  him  to  be  "  one  who 
knows,"  and  not  rather  one  who  is  known. 

Fiittd.  Out*. 

r"  Uechanio"  isitol  onsof  Mr.  Hine's  workmen  ; 
end  we  fail  to  see  the  "  amusing  tronniarency  "  of 
the  purposs  of  the  flrat  part  of  Mr.  Hine's  letter. 
How  u  it  correspondents  oumot  discuss  such  a  thins 
OS  a  cutter-  bar  withoat  gin  wing  onmannerly  f — En.] 

TASBI,IHS. 

.  ATS  been  re 

above  subject,  and  agree 

Chas,  £.  Sobn  as  regards  the  oompodtiDn  of  the 
olaflnes  and  paiaffins.  The  oleflnes,  having  a  lower 
number  of  atoms  of  carbon  and  hydrogen,  are 
liqnid.  The  sp.gr.  of  the  ole&nea  got  frem  shale 
lange  from  -TOO  to  '900  or  more.  The  lower  sp. 
giB.  are  used  for  burning,  and  contain  a  lees  number 
of  atoms  of  carbon  and  hydrogen  than  the  higher. 
Thehighersp.grs.  are  used  tor  lubricating,  and  are 
lea  volatile  than  the  othera.  The  paraffins  ob- 
tained from  shale  contain  agreaterniunberofatoins 


130°  Fahr.  scale. 
Vaseline  I  condder  to  be  a  homogeneous  composi- 
tion of  soft  paraffin.    It  is  prepared  from  the  residue 

-' ^leum  distillation.    I  have  made  artificial 

from  shale  oils,  and  found  it  to  have  the 
tffects  as  the  natural  productiau.  Most 
petroleums  contain  very  little  parafBn,  but  the 
paralBn  they  do  contain  is  veiy  omoipbous. 

If  our  Editor  thought  it  would  be  of  any  interest 

to  our  reodera  for  me  to  give  a  fen-  articles  on  the 

production  of  paraffin  and  paraffin  oil,  I  am  sure  it 

would  be  a  pleasure  for  me  to  do  so. 

Broxburn.  TltonuM  Clarkaon, 

[Offer  accepted  with  beat  thanks.— En.  "  E.M."] 

OBOAH  kAtTBBS. 

[29S3I.]— Mb.  DnoiTB  scheme  is,  according  bo 
his  ovm  saying,  for  a  chamber  organ  :  but  such  a 
scheme,  with  its  Forty-three  Apeaking  stops,  three 
independent  swell-boxes,  four  dep^tments,  and 
twenty-five  mechanical  acceasofiee  and  appliances, 
comes  rather  under  the  category  of  concert-room 
instruments.  That  it  would  m*ke.  if  aitisticaLly 
carried  out,  a  magnificent  chombeiN organ  there  can 
and  veiy  little  alletaton  in  its  tonal 


In  the  opening  article  on  the  chamber  organ 
(EnaLIsa  MsCBAinc,  August  S,  188G)  I  iWaited 
that  "the  true  chamber  organ  must  be  -pn  the 
concert  or  oniiestral  organ  model ;  it  must,  ia  tact, 
be  the  orchestra  da  ramera."  This  Ur.  Dixol^  has 
evidently  realised  ;  but,  in  relation  to  so  larg&an 
instrument.  I  think  be  might  have  improved  Wis 
scheme  by  following  lo  some  extent  the  system  of, 
stop  dispodtion  laid  down  in  my  ^*  Not<a  on  the 
Concert-room  Organ."  Hod  he  given  those  notes 
a  little  more  stii(^,  the  result  would  have  been.  I 
venture  to  think,  a  strengthening  of  his  second 
organ,  and  the  division  of  it  into  two  Motions,  one 


of  which  would  represent  ths  string  forces  ottht 
orchestia,  in  some  prononnced  degree ;  whilst  the 
other  would  be  of  a  neb  aooompanimiDtsl  (ianitn. 
Under  this  arrangement  the  vox  htiniana  might 
with  advantage  be  transferred  to  ths  third  or  nlo 
organ.  As  Mr.  Dixon's  scheme  stands,  I  oiuuil 
Bee  that  the  vox  humana,  in  the  eeoond  organ,  ess 
be  effectively  accompanied  except  hy  a  very  Uinitad 
range  of  tonal  effects.    This,  howaTer,  is  a  miiiai 

T_   __  important  a-  ■-- • ■ 

-■■      * "  "one.  ouBDi  cenii—,  _ 

second  organ,  a  lietJich  gedeckt.  16ft.  tone,  wodd 
bedeoirable.  In  the  third  or  Solo  organ,  I  think  a 
ooDoert  violin,  81t.,  would  be  preferable  to  the  violai 
of  4tt.  pitch,  SB  inserted.  One  always  oisaciitss  ths 
violin  with  the  unison  pitch.  The  violoncella  in- 
serted  should  be  voiced  ot  a  much  broadsr  tens 
than  the  concert  or  solo  violin.  Ths  odava  viol 
should  find  its  place  amidst  the  viols  (I  do  net  Uke 
the  term  "gamba"  whereitcanbegol  tidof)iI"^- 
Btring-loned  forces  of  the  second  otg 

which  displays  so  much  thought  a 
ception  in  so  many  ways,  it  seems  annecsHSiy  to 
tie  hypercritical,  and  I  hope  Mr.  Dixon  inH  not 
consi^T  my  remarks  captious.  I  congratnlata  liiig 
on  the  scheme  for  the  Pedal  oisan,  and  espedsHj 
in  bis  attention  to  its  powere  of  expressicn.  Tba 
is  certainly  a  step  in  the  right  direction. 

TTie  fiM  reed  (saxophone)  in  my  own  dianba 
ormn  is  satistactoty  in  every  sense  of  ths  wori; 
and  for  a  chamber  organ  bo  deUcately  voiuj  sa 
mine,  it  is  infinitely  more  refined  and  rhstmini  this 
any  16ft.  striking  reed  stop  known  to  ms.  Tin 
great  drawback  to  such  stops  is  the  difhen%*kiA 
attends  their  construction  and  voicing.  The  nsifa 
in  my  Hxophone,  with  tbdi  tuning  appUioesi 
attached,  ore  as  highly  finished  as  the  bf*B-wait 
-■  a  microscope.  Ac  organ  workshop  in  Enriisd 
1.  f»  .v;.  i.-^i.  J — J — 1     •!  It  woau  not 


aingnslcd 


ligh  standard. 


pay,"  I  have  been  told. 
Devon  Nook,  Ghiswick,  April  6. 

OBCIAIT   KATTEBS — COBSE0TI0H8. 

[29832.]— Alww  me  to  ooivect  soms  nint^ 
whidi  appeared  in  my  letter  last  week  (298C", 
p.  lU),  and  if  not  corrected  read  as  nonsanie.  ^ 

On  p.  114,  second  column,  linea  16  and  li  tnai 
top,  for  •' and  with  with  Mr.  Hobinson  "  read  "ssd 
ynOi  Mr.  Bobinson."  In  the  same  column,  baW, 
for  "  Firet  Manual  [Great]  "  read  "  Fiiit  KsMU 
fLow«t]."  In  the  third  oolumn,  line  2  Ireoi  tot 
(or"No.  3  Swell  (back)  chamber"  read  "Ko.l 
Swell  chamber  (baii)."  In  the  same  colnmn,  las 
34,  tor  "pirns"  read  "pipes."  In  linos 48 sad 49, 
for  •'  row  above. 

THIRD  MANUAL." 
read  "  row  above  Third  Manual."     In  lints  59  si^ 
60,  for  "department  swell-box,  combination lereB. 
read  "  department  swell-box. 

CoMxarxTtOR  Letkw." 

Q-.  SlxoD. 

Bndfield  CoU^a,  Berks,  April  T. 


le  noxious  eflfictoliirii 

where  many  peraons  have  bem  bnsthug 
uaa  oeen  attributed  hitherto  to  carbonio  sdl 
Recent  exparimenls,  conducted  by  o^U»  ob- 
servers, would  seem  lo  show  that  this  is  sn  onr- 
It  haa  been  found  that  air  copiously  imj^sgniW 
with  pure  carbonic  odd  can  be  breathed  with  sno- 
lute  impunity,  but  that  air  spoiled  by  the  lw^liiii« 
of  human  beings  contains  small  quantities  w^ 
or  several  extremely  poisonous  substoncsa,  wM* 
Dubois-IteyuHind  colls  human  poison,  o 


uuventilatad  rooms  is  duo.    The  most  recent  ei{*n- 
Menta  of  French  (acontj  show  that  these  ™rai 
come  from  the  lungs.    This  fact  was  most *ifci>>W 
proved  by  purifiying,  by  means  of  sulphone  snU, 
air  exhaled  by  anun^,  which  add  abaorhs  thetiie« 
poisons,    but  leaves  the  carbonio  acid  q™**  J"; 
ehnnged.      The    air    thus    purifled    was   l"»*5 
without  injurious  etfocta,  whereas  the  unmirtW 
air  invariably  caused  the  death  of  ths  aninul  whi^ 
inhaled  it.    The  tact  that  one  can  deprive  eihjW     | 
air  of  its  noxious  effect  by  means  of  olksliv.  ™^ 
absorb  the  carbonic  add,  is  no  pioof  of  ths  p«»»-     | 
ousnoBS  of  the  latter  gas,  for  the  alkalies  daw  f     i 
air  from  lung  poisons  too.—Lmeet. 

At  a  recent  meeting  ot  the  Paris  Aewlfof  f*     I 
Sdences  a  paper  was  read  on  '■  The  limplOTn;m     | 
of  Sulphite  o(^  Sodium  for  Developing  ths  Pirt™ 
in  Pholoeraphv,"   bj  M.  Paul  Peat.    >im>«"'» 
experimeits^^ed  out  by  the  author  irrth  •  -J'"     i 
tion  of  sulphite  ot  sodium  and  pviogsflic  »aO  si  »     | 
developing  bath,  show  that  the  beet  remits  tif  o»:     i 
toined  when  the  sulphite  is  in  ths  prDportjon  "[  -f 
per  cent,  with  1  -6  gramme  of  p)  rogaUic  sffl'l  »J''-Jj 
^  development  ?.  dower,  £ut  more  u.!™-^ 
-  -^-a  when  the  sulpkito  oontams  t«™"|l 
a  mav  be  used  repeatedly  and  iKtstndi 
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REPLIES  TO  QUERIES. 

*,*  In  t^eir  luutceri,  Correipandenti  art  ruptet- 
ftiSy  nquattd  to  mention,  in  tacK  inttaiui,  Iht  title 
OM  nWflW  0/  lAe  qutry  atkrd. 

[C7S-190 — BtBolplutBotFotaAh  in  lieolnnoha 
CdL— Thanla  tor  pBiticoLin  given.  I  qoite  UFoe 
■rith  VOQ— it  increasea  tiie  farce ;  but  I  think  itu  s 
EDutaks  to  put  ao  much  in  each  cell.  From  watch- 
ing the  reaulta  in  mj  own  cells  the  aaa  appau'  to 
be  acted  on  in  a  peculiu  numner— in  fact,  oiaBOlTe 
more  rapid]^  in  the  pretence  of  the  bun'  ~ 
bendea,  I  think  it  thiowi  dawn  the  aalanuu 
long  crfnlsb  at  the  bottom  of  the  jot,  ai 
aeon  to  be  innlnble.  By  the  way,  I  noti 
booka  on  idiemicali  say  the  buulphftta 
■puingly  soluble  in  water  ;  at  any  rate.  I  hi 
refrtehod  my  kx  cells  with  a  cle 
•olntioa,  and  I  ihall  not  add  any  biaulphate  onlil 
they  get  tlu^iah  again.  At  lome  future  time  ahall 
be  glad  to  h^  from  you  on  lams  subject. 

F.B.Un.Soo. 

rST863.}— DlBtrlbutlon  of  WbIkM.— I  think 
*'T.  C."u  WKiDgin  saylnft,  "  The  weight  will  be 
onied  W  each  aupport  mTersely  aa  ila  distance 
btmW."  This  wiJf  not  be  the  case  noleas  tbo 
linea  of  distance  form  equal  angles  among  them- 
■elTea  at  Vf,  which  they  do  not  in  this  case.  Take 
lorezample  an  extreme  case.  Suppose  a  weight, 
W,  is  in  the  centre  of  a  drcolar  plsne  resting  on  sLc 
npports  at  i\a  drcamtsrence,  &n  of  which  are 
tery  near  both  to  each  other  and  to  one  extiemit^ 
of  a  diameter,  and  theaiith  iaat  theotherextramity 
of  the  same  diameler.  Will  "T.  C."  say  that  the 
last  aopport  bean  only  one-sixtti  of  the  waiditl' 
UnleaaXam  wrong,  it  will  bear  more  nearly  half. 

AWOTHEB  DOCTOE. 

[tiTS62.]— DlBtribntion   of,  Velvtit.— In  this 
piDhlam  the  reactioni  at  the  supporla  may  he 
adared  as  a  system  of  p«u»Uel  forcaa,         ' " 
Sgarea  in  •■ 
ant  of  the 

0  *  73) 

BO  other  pointa  of  sappoii,  this  resultant,  masting 
an  equal  and  opposite  force  at  W,  namely,  Hie 
vei^t,  would  piiidaGe  eqnilibrinm ;  bnt  &  re- 

.M *  r.  ._  J  /.I  „:ii    I. 1^._^  ..  J,  pjjjjjj 


reply  (on  p.  116),  thereeult- 

at  A,  D,  B,  and  B'  will  equal 

through  W.    If  tliere  were 


>t  C  and  C  will  haye  a  resultant  at  a 


E|  midway  between  tiiem,  equal  to  -J..  x,  so  that 
the  lesnltant  of  all  the  reactJoni  would  not  pass 
thnrach  W,  but  through  a  point  through  W  and 
D,  ana  tJiere  would  not  be  equilibrium.  An  infinite 
number  of  systenu  of  parallel  forcea  acting  at  the 
Bi  supporta  have  thdr  resultanta  passing  Uiraugh 
■*"     lathe  problem  indeterminate, ■ —  "--' 


plane  on  which  the  weigbt  rests  la  pertectlT 
id,  weightless,  and  transmits  force  equ^Iy  in  all 

Bcliotw?  W.J,  A. 


(67904.1— Botmd-fitowl  Hammer.— "  Ohmi,' 
ID  tus  reply  to  "  L.,"  does  not  seem  to  know  that  i 
romid-faced  hammer— that  is,  a.  bummer  with  it 
face  a  good  sixteenth  of  an  inch  ronnding — is  thi 
best  for  driying  nails.  If  he  doubts  it,  be  con  til 
the  eiperimeut  with  two  hammers,  one  round  ant 
the  other  flat-faced.  1  never  knew  a 
choose  a  flat'taced  hammer  in  buying  i 

CaSFBTTEB. 

[6T934.1— Wim  Bopaa  ud  Cable*.— Of  course 
then  are  tables  published  for  calculating  the  break- 
ing strains  of  iron,  steel,  (c:.,  wires;  but  when  the 
querist  aaks  for  a  formula  to  determine  OiB  "proper 
lays"  in  wire  ropes,  ha  must  be  told  that  he  is  not 
likely  to  get  that  except  from  patent  spedfloations, 
the  sabject  of  wire  cables  and  ropes  being  on 
attractive  one  to  inventors  and  patenteeo.  There  ii 
a  table  in  Molesworth's  pocket-book  which  may  be 
useful.  J.  X. 

[6793-^.]- VlaM.— The  oiea  of  a  chimney  at  the 
lop  in  aquiue  inches  should  equal  fifteeu  tjinei  the 
quantity  of  coal  consumed  par  hour  in  pounds 
oiTided  by  the  ■quaie  root  of  the  height  of  the 
diimney  in  feet.  Thus,  supposing  Idlb.  of  ooaJ  ore 
coDsnmed  per  hour,  and  the  chimney  is,  say,  20ft. 
high— that  will  be  15  divided  by  4-5.  or,  say,  5,  and 
— "-e  the  area  of  the  flue  at  the  top  rather  mare 
Etft.  high  would  n(_  ._  __ 
pipe  9iu. 

[67942.}— Aoctunnla  tore  .—Full  directions  for 
makinp  accumulators  of  various  patterns  have  been 
given  m,'  I  should  think,  many  bock  numbers,  but 
at  any  rate  in  simia.  See  the  index  to  the  last 
volume,  for  instance.  X. 

[679*3.]— Paiallel  Vlcea.— The  instantaneous 
grip  vices,  or  some  of  them  at  looat,  are  quite  ser- 
TiceoWe,  and  if  the  querist  had  to  work  at  one  from 
we«k  t(,  week  end  year  to  year,  he  would  under- 
ataad  that  the  saving  in  time  is  considerable. 
Several  gotd  patterns  have  been  iiluBtraled  in  back 
volumes.  I  louw ;  but  any  largo  tool  dealer  can 
ahow  a  few.  M.  C. 


[67930.1  — BioyolB  Onuika.- "O.  K."  will 
probably  find  the  following  sketches  suit  his  pur- 
pose :  no.  1,  suitable  tor  a  repairing  shop,  and  will 


fit  any  aire  crank.  HH,  hubs;  S,  shaft ;  B,  bsu- 
ingi ;  C  C,  crank.  No.  2  is  a  simpler  one  that  u 
euilj  made,  and  will  suit  an  aoiataar.    H  H,  hub* 


These    sketches  dearly 


r  with 
B.  S. 

[6797i.]-Bilwi  Kbr*.- This  ftbre  Uthe  subject 
of  a  Talunble  prize  offered  tor  means  of  working  it 
Some  information  will  be  found  in  back  volumes 
bnt  perhaps  not  so  much  aa  might  have  been  given 
It  is  BCenaly  a  subject  of  popular  interest,  anc 
those  who  are  acquainted  with  ths  facts  are  quite 
capable  ot  finding  oat  all  that  is  available. 

C.  H. 

[07976.1— Small  Vertical  Sngiaa.-The  querist 
con  find  deeigns  ot  such  an  engine  as  he  desoribea 
in  many  ot  the  cataiognee,  and  oertainly  in  back 
volumes.  P.  T. 

[679S4.]  —  PormluK  Aconmnlatora.  —  Thii 
query  has  been  answered  many  timn  in  a  generaj 
loim,  but  it  is  scarcely  likely  Uiat  "  One  in  a  Fii " 
ia  aware  of  how  easy  it  is  for  him  to  get  out  of  it  by 
referring  to  back  Nos.  N.  T. 

[679S8.1— Whalebone  Cittter.— To  split  whale- 
bone, a  tool  something  like  a  spokeshave  is  used. 
No  difficulty  to  anyone  who  really  tries.        C.  M. 

[67392.1  —  WBtor  Blowar :  Action  oi 
Sprensel'a  Blovpipe.  —  Suppose  the  central 
bottle  or  regulator  (of  one  gallon  capacity]  to  be 
half-full  of  water,  so  as  to  cover  the  lower  end'ot 
the  pipe  a,  the  bottle  /  to  be  full  ot  water,  and  the 
battle  ;  to  .be  empty.  Then,  if  you  open  tiie  stop- 
cock Iwtween/and  </,  the  water  runs  from  /  into 
the  regulator,  and  thence  into  the  bottle  g.  By  a 
proper  adjustment  of  the  damp  r,  the  water  can  be 
made  to  run  from  the  regulator  into  g  aa  fast  as  it 
runs  from/into  (he  regulator,  so  that  the  water  in 
the  regulator  remains  nearly  the  same  level.  When 
this  is  the  Que,  air  enters  by  the  tube  e,  bubbles  up 
through  the  water  in  the  regulator,  and  escapes  by 
the  tube  b.  Tf  the  flow  of  the  water  is  well  ref- 
lated by  the  stopcock  d  and  the  clam] 


1«B  rapidly  than  it  passes  into  it,  the  pressure  of 
the  air  ia  increased,  but  the  gain  of  power  ia  only  of 
short  duiatum,  becaose  the  reguIaK>r  then  npidly 


places.    The  battle ;  is  provided  with  a  nadc  and 
itopoock  that  are  not  repreaented  in  the  flguie. 

AQCAxnn. 

[_68062.1  —  Wlwel-Outtlns.  —  Kmte.  —  For 
' slide-reat sorew  moves  thrioe"  read  "slide-rest 
icrew  movee  twice."  F.  B. 

[68062.]— WbMl-Onttlns.  —  J.  Whaelwii^t 
may  be  interested  in  a  descnption  otasimplsdeTioa 
fitted  to  a  5in.  engineer's  latlie  in  my  powcssion.  It 
consiBtB  of  a  detent  engaging  into  any  wheel  that 
may  be  on  the  lead  screw  m  a  manner  analogous  to 
the  index  used  with  a  dlviaion-plate.  It  embodiea 
aSX  Uie  convenience  of  a  division- plate,  has  much 
greater  range  than  most  p!at«,  and  is  accurate  In 
Its  divisions.  For  a  small  number  of  divisions,  aa 
frequently  required  in  mechanical  or  ornamental 
work,  it  can  he  employed  with  am  screw-cuttiiig 
train  tliat  happens  to  M  in  gear.  Oj  speeial  setting 
it  will  divide  by  any  number  (indui&ng  the  primes) 
up  to  28 :  above  that,  any  number  exc^  primea 
— ■'-  100.  The  highest  number  ot  division*  It  will 
J  is  460  :  to  detail  all  the  intermediate  nnmben 
would  be  tedious.  When  in  use,  the  faces  ot  the 
teeth  must  be  kept  in  contact.  For  marking  oS  or 
drilling  work  on  face-plate,  the  left  hand  ot  the 
workman  appHed  to  mandrel  puU^  ia  Buffl<ient. 
Far  fluting  or  wbeel-cutting  it  is  preteiaUe  to 
accomplish  this  bv  a  cord  coiled  round  the  mandrel 
pulley,  and  passed  over  a  sheave  in  the  cmling,  a 
weight  being  attached  to  the  cord.  B.  B.  N. 

[68 14  7.]— Photo.  BnlaxBliis  Appumtne.— 
The  40  or  50  candle-power  Argand  paraffin  burners 
I  referred  to  are  IJin.  in  diameter,  with  plenty  of 

n  (I  don't  know  his  address,  but  moat  iron- 
mongere  keep  his  lampe)  makes  one  of  this  claaa, 
the  peculiaii^  <A  which  Is  that  there  ore  two  con- 
centric wicka.  The  lamps  used  by  the  Trini^ 
House  for  lightships  are  of  this  description  and  of 
60  candle-power.  Hr.  Harrison  spoke  of  them  at 
the  J.,  and  P.P. A.  meeting  on  March  2Ist.  Another 
burner  is  the  "  Rochester,''  on  American  prodaction 
sale  in  England.  The  cheapest  fonn,  however, 
the  common  "Kosmoa"  of  the  largest  siie. 
Catterson,  Newington-caosewaj,  8.E.,  seUs  the 
"  Kosroos  "  lamps  wholesale  and  doubtleaa  you  can 
get  a  burner  there  ot  the  14-lioe  mie  or  larger  for  a 
couple  of  shillinge,  the  price  they  are  sold  at  in 
Germany. 
Plymouth.  B.SO. 
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[6M09.>>Kitoh«n  BoU«r.— Tou  wfll  find  the 
Bketch  "btSixw  a  plilui  and  simple  method  of  ^ifaiiMtig 
▼opi;  1)oot  boiler  u  a  hic^-preesiiTe  one  ^whidi, 
Doing  Ain.  in  thickneaB,  is  amply  lafflaent  in 
■trei^;(a  for  ttie  purpoae  you  require),  and  win  give 

Su  a  constant  snpply  of  hot  water  m  eveiy  nart  of 
9  house  if  desired*  In  place  of  having  the  hot- 
water  tank  in  attics  as  shown,  you  oonld  put  it  hi 
any  recess  of  Uti«ling  or  lobbr,  and  so  use  it  as  a 
Kwwing  power  for  same,  proTiaed  it  is  abore  boiler 
level  (see  B).  Say  if  sketch  as  shown  is  something 
lika  its  present  state,  and  if  not,  kindly  make  a 


that  **  Leeds"  will  see  it  is  rather  a  tedious  and  ex* 
mnsiveaifair.  Thesketch will  explain.  The  potassium 
u  put  in  the  holder  Aj  and  the  cazbonio-aiBid  gas  is 
passed  through  a  punfler  containing  strong  H3O4 ; 
the  gas  is  then  allowed  to  floworer  the  potassium,  the 
gas  at  G  is  then  turned  on  at  Cj  the  metal  notassium 
wen  bums  in  the  carbonic-acid  gas,  roboing  it  of 
its  oxygen,  liberating  the  carbon  in  the  form  of  a 
fine  durt ;  this  is  then  found  on  the  roof  of  A.  But 
about  the  best  method  to  use  is  put  in  A  alternate 
slices  of  sodium  and  chalk  (carbonate  of  lime 
CaOCO^ ;  this  is  then  treated   the  same  as  for 


tot^ji  flketdi,  and  I  win  do  my  best  to  put  you 
rig^t;  but  yon  should  adopt  the  hi^-pressnre 
system,  and  so  save  your  people  a  great  deal  of 
labour.  If  bofler  is  put  in,  as  you  say,  with  siphon, 
ft  hai  not  a  large  enough  steam-pipe,  or  may  be 
choked  with  soot  or  grit.  Jomr  Haxwbll. 

[68016.}-^arboii.^'< Leeds"  wiU  find  the fol- 
lowing  method  a  good  one.  Carbon  is  obtained 
fvom  CO,  by  means  of  burning  potassium  or  aodium 
IB  a  onrzieat  of  C0„  which  then  forms  in  the  case 
gfpotassinm,  carbonate  of  potash  and  carbon.  The 
louowiBg  is  thus  chemical  equation  represented  by 
tkechai^se— 

.  3GO,  -¥  K^s  2CKO  .COO  +  C. 
To  obtain  lib.  of  this  fine  carbon  we  should  require 
UMm*  of  potaMinm  and  176os.  of  carbonic  ada«  so 


potassium,  when  a  vivid  combustion  occurs,  and 
much  carbon  is  liberated.  The  following  is  the 
chemieal  equation — 

CaOCO,  +  Na,  ■«  CaO  +  2NaO  +  C. 
To  obtain  lib.  of  this  carbon  it  wfll  require  74'66oz. 
of  sodium,  and  133*3^.  of  chalk,  so  that  **  Leeds  " 
wiUsee  that  it  is  hardiv  a  commercial  success.  Any 
further  information  '^^Leeds"  may  requite  I  afaau 
be  very  pleased  to  give.  F.  w.  Mason. 

[68077.]— Water-wheaL— I  i»nnot  get  at  the 

Suantity  of  water  from  the  daiA  you  give, 
kppvrcntiiy  your  wheel  is  what  I  have  always  called 
a  **low  onast"  one.  Now,  these  wheeb  are 
essentially  deipendent  on  the  presBore  (or  weieht)  of 
water,  as  distrnguished  from  the  *'  undershot "  type, 
wliicih  depends  on  ''  impuliie."    Xn  this  latter  dass, 


the  results  of  many  expeiimentB on  alarge  scale  (and 
with  actual  wheeb)  uy  the  Bennies  and  Smeaton, 
show  that  the  wheel-floats  should  have  a  mean 
velod^  8  56  per  cent,  of  velodjfy  of  water  under 
the  wn6el--ji.e.,  if  N  «  revolutions  of  wheel  per 
minute,  h  s  head  of  water  above  wheel  in  feet ;  K 
H  mean  radius  of  wheel  (i.e.,  innde  of  floa^  +  \ 

depth   of  floats),   then,   y  «  0'«  x  g  V^) , 


2irB 


of 


oouiee,  this  is  an  ideal  case  whidi  cannot  benalind 
in  praclMaB,  as  it  takes  no  aoooont  of  theloMof 
veiooity .  doe  to  lesistaaoe  in  channel ;  but  this 
depoaaa  on  so  many  cauase  that  cannot  be  repre- 
sented in*  a  fonnula  except  by '' «."  Now,  ia  the 
case  of  the  breast  wheel,  taking  an  ideal  case,  thoe 
is  no  leakage  past  the  wheel,  except  wlwt  isdii- 
charged  from  it  at  the  fewest  point  bythebxcketi 
uncDveadng  the  step.  That  being  so,  the  caUoi] 
capacity  ot  the  budcsts  x  fay  their,  mean velodty  is 
a  meaaere  of  the  water  pasainff ;  in.  other  woni, 
inven^wheel  havinff  bncKets  of  a  given  ospadtr, 
than  the  number  flfied  per  minute  will  otaticndj 
depend  on  the  qnantihr  of  water  siipphei;ior 
instance,  if  we  have  60oJt.  of  water  at  onrdinonl 
per  minute,  and  our  bucketa  eadi  have  a  capadxj  of 
left,  then  60  buckets  can  pass  per  minute,  and  if 
we  have  30  buckets'  on  the  wheSl,  revolutions  m  2 
per  minute.  In  your  own  case,  nresumiog  that  the 
head  of  water  above  the  siU  of /gate  (I  aqnoae 
from,  your  deecription  it  is  a  mDing  ]istcQ)U 
22in.  taken  welf  back  from  the  gate,  then 
n  •  8  i/  l*833ft.  m  10'9ft  per  second,  about.  Now 
the    area    of    opening  8  l-833ft.  x  8*(ft  «  aj, 


U*5«iJt,,  which  must  benMiltip)ied  by  a  oeeffidnt 
to  get  the  mean  airea  of  the  atzeam  flowing  through 
tlhe  opening,  (you  can  see  wnat  \  mean  fay  watobing 
tibie  water  running  out  pf^  bole  in  the  bottom  of  a 
nearly  emp^  cistern) ;  this  *s  sayJ>  ()*7.  or  mean  ana 
■•  14*6  Y,  0*7  ■•  say,  10sq,ft.,  and  ouhical  ooatsnts 
of  stream  flowing  out  ysc  second  =  10  x  10*9 
m  109c.ft.  per  second ;  and  ainoe  this  quantity  fdh 
Oft.,  the  work  in  fbot-^unds  per  second « 10) 
X  62*&  X  6  =  about  il,0()Oft.-lb.  per  leoond;  and 
as  one  ".horae-power  "  m  650ft -lb.  per  second,  ve 
have  41,000  -f  660  «  say,  74*6  borse-power,  theo- 
retieally ;  but  iinoe  leakage  past  the  whed  and 
vanoua  other  canses  reduce  this  to  about  60  per  oBnt 
of  theoretical  power,  we  have,  sa^,  46  horae-power 
aa  a  maximum.  Therefovei  ail  things  conadered,  I 
should  certainly  adviae  you  to  inorease  the  speed  to 
16  revolutfons  per  minute,  adways  oonsidwing  tbat 
the  eetimatft  of  quantity  <if  water  I  have  gitea 
above  is  correct ; — ^that  is  for  you  to  decide.  Shallbe 
pleased  to  help  you  further  in  any  wayjosable. 
Gk>van.  EseniKMu 

[68116.]— X>ynamic.---The  time  in  falling  4ft 

TerttcUy  wfll  b.  ^^^^oond.- ^llf  =  j 

second,  so  we  require  a  velocity  that  will  project  it 
10ft  in  that  time  or  38ft  per  second.  We  maj 
neglect  the  small  amount  of  friction  for  the  remain- 
ing 3ft.  it  travels  along  the  plane,  and  then  the 
problem  is  simply,  what  force  must  be  applied  to 
generate  a  velocity  of  SSftper  second  in  3ft.  f  Tbe 

formula  V"  =  2/#,  or/-  ^  works  out  =»  241,  or, 

say,  8  times  the  force  of  gravity  to  be  applied  to  tie 

weight  of  lib.    This  would  absorb^  ^  ViJ>^- 

■  at  the  rate  of  nearly  iH,P.  for^  the  time  it  acts, 
viz.,  h  second. 
Bristol.  T.  C, 

[68126.]— Parln  Baahibition.  —  What  do« 
"Touiirt^' want  to  pay  in  Paris?  I  can  tell  him. 
if  he  wishes,  of  at  least  adozen '^penaioaa^asd 
hotel-pensions,  where  he  would  obtain  board  and 
lodging  for  7  to  lOfr.  (6s.  6d.  to  8b.)  a  day,  and  1 
douot  very  much  whether  he  will  manage  to  get 
anything  cheaper  than  that,  aa  it  includes  evefy* 
thing  but  wine  and  lights.  I  know  Paris  TtfJ 
fairly  well,  and  I  do  not  think  I  myself  could  do  it 
for  less.  As  to  the  advice  of  «<Pekin,**  that 
'* Tourist"  should  conceal  his natioiiaUty,  I  fancy 
that  would  be  impossible,  aa  the  English  aooest, 
even  when  the  speaker  knows  French  very  well,  u 
too  well  known  to  French  ears.  If  "ToorM,. 
takes  a  ''chambre  gamie,"  he  vriU,  as  "Mm 
says,  pay  3*60fr.  a  day  for  room  and  attoiduMi 
which  leaves  him  (comparing  penaaoo  ^^) 
3*60fr.,  or  2s.  9d.,  out  of  which  to  provide  allhts 
meals.  If,  however,  he  still  wiAes  to  adhffato 
this  nhia,  he  had  better  advertise  in  one  of  the 
best-known  Paris  papers,  such  as  the  iVfif  Jt¥im ; 
and  if  he  likea  to  write  to  me,  No.  28,  Aveaaa 
dVdna,  Paris.  I  will  send  him  one  or  twopap«n 
which  may  help  him.  J^*^ 

[68167.]-~Cap  and  Ball  JCIerophone.-Mf  7 
thanks  to  "  W.  G."  and  ahn  to  Mr.  BottawfJ 
their  replies.  I  have  made  ball  larger,  as  mfgP^'^ 
by  "  W.  G.,"  but  am  sony  to  say  with  noiBffl»7«; 
ment  Would  it  be  too  much  to  aak  **  W-  0.  Jo 
kindly  look  at  one  of  the  microphonea  a&d  rsoeim 
ashehasgothisat  work?  X liould  be  «rtrcffl«i; 
thankful  and  would  gladly  send  them;  ^  •^^ 
pation  have  given  my  name  and  address  in  J^JPJ]^?^ 
column.  Ijufoi* 


Ap&ix  12,  1889. 
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[68171.1— Brown  Tile*.— Hiz  about -^  part  of 
Blackwell^s  prepared  oxide  of  nuuunmese  for  tiles 
with  Tonr  red  day.  Dip  the  tiles  mrect  from  the 
moolaer  before  preaaiiig.  Try  a  small  ouantilnr, 
varying  the  mangeneae  oxide  ontQ  you  obtain  the 
required  colour.  If  " Thirteen  Tears'  Subscriber" 
will  advertise  his  address,  I  will  give  more  particu- 
lan.  Manoanbbe. 

[68181.] — ^Keohanioa.— In  my  answer  to  this 
interestiDg  question  (see  "E.  M.,"  March  29),  in 
order  that  the  flzpresaum  for  t  should  in  all  cases  be 
positive,  I  ought  to  have  placed  the  sign  ±  before 
the  aeoond,  instead  of  tiie  first,  of  the  two  quanti- 
tieswittun  brackets.    Thus: — 


«  =  irA 


A  ±2lHlf\ 


,(*). 


The  numerical  value  of  I  is  unaffected  by  the 
diange,  and,  as  before,  the  double  sign  is  positive 
for  noints  on  the  ascending,  and  negaSve  for  those 
on  the  deaoending  lap.  Supposing  uie  point  P  to 
be  on  the  desooaaing  lap,  and  that  the  chain  is  in 
its  initial  position,  so  that  x  s  0,  the  formula  will 
be  found  to  ^ree  with  the  fonnulsD  of  <*  Latris  '* 
and  ''  Dublimensis,"  which  apply  to  this  case  only. 
The  tension  at  a  ^xnt  on  uie  ascending  lap  in- 
creases with  X,  and  is  a  maximum  when  that  point 
crosses  the  smooUi  point  over  which  the  chain  is 
hung.  When  P  reaches  that  position,  h  is  thelen^ 
of  the  aaeending,  and  /  —  A  that  of  the  descending 


lap,  and  x  = 


l^  a 


—  h.    This  value  of  x,  substi- 


W. 


tuted  in  (d),  gives — 

Since  this  ex|n«saion  does  not  contain  a,  it  follows 
that  the  tsnoon  at  the  point  d  support  is  independ- 
ent of  &e  velocity  of  the  chain. 
Charing.  J.  R.  C. 

[68218.] — ^BioFole.— As  there  are  two  different 
replies  on  p.  119,  to  this  query,  may  I  eay  that  I 
make  the  nmnb«r  of  revs.  52*3,  as  '*  Fuzz  "  states? 

B.H. 

[682290— Bleotrlo  Xndioator.^Bon't  lime- 
wash  your  wires;  if  yoji  do  you  will  certainly 
destioy  cotton  covering,  and  unless  the  insulationis 
perfect  you  will  possib^  destroy  the  wire. 

GsNT  Aim  Co. 

[68229.] — ^Eleotrio  Indicator.— Perhaps  your 
galvanometer  is  wound  with  two  coils,  one  of  coarse 
wire  for  quantity,  the  other  of  very  fine  wire  for 
intensity.  If  ]rou  put  the  coarse  wire  in  circuit  the 
beD  ought  to  ring ;  but  if  you  put  the  fine  wire  in 
circuit  the  resistance  will  probaoly  be  too  great  to 
allow  the  oores  of  the  bell  magnet  oeing  sufficiently 
magnetised  to  attract  the  armature  away  from  the 
ooatact-pillar.  If  you  wish  to  test  for  a  "  short 
dicuit "  you  should  connect  one  tenninal  of  the  gal- 
vanometer to  the  battery  and  the  other  to  the  free 
end  of  line  wire,  using  {ne  coarse  wire  of  galvano- 
meter. I  do  not  thinl  the  whitewash  or  paper  will 
do  mnoh  hmrm  to  the  line  wires  so  long  as  tney  are 
«i  under  separate  staples'*;  but  it  would  be  much 
better  to  have  I.B.  covered  wires  instead  of  plain 
cotton. 

Forest-hill.  J.  Mnnm),  Electrician. 

[68231.]— Injection  of  Petroleum  into  Steam 
Ipea. — *'E.  C.  U."  -can  mix  petroleum  with  his 


ezhaost  steam  by  having  over  his  exhaust-pipe  a 
vessel  sufficiently  strong  to  withstand  the  pressure 
of  steam  to  contain  the  supply  of  oil,  connected 
separately  at  top  and  bottom  with  stopcocks 
between  to  exhaust  pwe,  with  another  tap  at  top 
of  vesMl  for  filling.  When  the  vessel  is  flUed  with 
o3,  turn  on  both  coeks  so  as  to  get  equal  pressure 
above  and  below,  and  the  oil  will  flow  mto  es^ust 
pipe  of  its  own  weight. 
3oUon.  T.  S. 

[68233.]— BelL—Ko.  30  wire  is  too  fine.  Tou 
aiionld  use  No.  26  or  24.  Also,  if  you  used  |  oores 
about  2n.  long,  you  would  get  better  results  than 
with  \  cores.  Ii  you  mean  that  the  hammer-head 
itself  wei^is  l|oz.,  that  is  too  heavy,  judging  by 
the  siae  of  gong  on  your  sketch.  Try  |oz.  The 
connections,  as  shown  in  your  left-hand  sketch,  are 
pcefenble  to  those  on  the  right  hand.  Do  not  for- 
get to  ** point"  the  tips  of  your  spring  and  contact 
acrew  vnth  platinum  wire.  Seven  layera  of  wire  on 
eachbobbm  will  be  sufficient,  and  the  twoLedanch^s 
ou^t  to  ring  your  bell  on  any  ordinary  house  dr- 
ouit.  When  connecting up|  join  the  two  inside  ends 
(tf  your  coils. 

Forest  Hill.  J.  HorCTO,  Electrician, 

168236-1  —  Bngine  anery.  —  To  "T.  C, 
BxmoL.  — ^Thanks  tor  your  notice  of  my  query. 
What  I  want  to  know  is,  how  many  pounos' 
weight  of  steam  the  diagrams  show  to  m  used  per 
I.H.P.  per  hour? — as  we  have  an  engine  which  the 
insurance  company  teU  us  is  using  221b.  of  steam 
per  hour,  so  would  be  very  glad  if  you  would  draw 
a  diagram,  showing  the  method  of  getting  the 
weight  of  steam  used;  also  the  amount  of  heat 
uaea  as  a  heat  engine  ^  also  the  wei^t  of  water 
nafling  through  the  cylinder  per  I.H^.  per  hour. 
In  measiixing  the  quantity  ol  steam  used,  £b  the  l.p. 


cylinder  taken  into  account,  as  it  is  the  steam 
from  the  h.p.  cylinder  ?  Would  be  glad  if  you  could 
tell  in  plain  figures,  as  your  first  reply. 

YouNa  ENODnOLLN. 

[68239.]— rafting  Water.— 


Diam. 

of 

Diam. 

of 
pump. 

Steam, 
301b. 

3dlb. 

401b. 

60ib. 

cyl. 

G 

H 

1 

G     H 

G 

H 

G 

H 

4 

2 

700 

120 

650 

140 

600 

160 

500 

200 

Stroke  6in. 

The  above  is  an  extract  from  a  table  of  a  firm  of 
eminent  pump-makers,  and  which  may  be  of  ser- 
vice. Diam.  of  suction  and  delivery  pipes,  l^in. 
In  the  table  G  ~  number  of  gallons  per  nour,  and 


H  «  vertical  height  in  feet. 
Longsight. 


J.  Stojusb. 


! 


[68251.]— Horiaontal  Engine.— Crank-shaft, 
in.  in  bearings ;  cranks,  Van,  between  webs ;  webs, 
in.  thick;  crank-pins,  fin.;  h.p.  piston-rod,  \; 


r^fflhe 


T^^     ■  'k^ 


h 


O 


-^ 


!•        .1  r 


mmi 


mimiiiiii 


dotted,  and  with  plummer  blocks  cast  on.  Cany 
exhaust  from  h.p.  to  l.p.  eitilier  above  or  below,  as 
suits  you  best.    Flywneel,  12tn.  diameter  by  l|in. 


wide  and  |in.  thick,  for  use  more  as  a  driving 
pulley  than  fiywhed.  Above  will  do  for  wall  engine 
or  horizontal.    Scale  |  size. 
Bristol.  T.  C. 

[68266.]— Parchment  Paper.— One  way  of 
preparing  pardiment  paper  is  by  dipping  ordinary 
unsized  paper  for  five  or  six  seconds  m  diluted  sul- 
phuric add,  and  then  washinjg  with  extremely 
wecJc  ammonia ;  but  whether  this  would  answer  the 
purpose  for  the  cyclostyle  is  for  "Experimenter" 
to  try.  LuoT  Guttebs. 

[68271.]— Xanganeae  and  Oarbon  Battery 
Plates.— If  **  Student ''  wUl  communicate  with  me, 
I  shaU  be  glad  to  coiieqK>nd  with  him  on  the  above 
subject.  Gbo.  G.  Blaokwxll. 

Carbon  Plate  Manufacturer,  Liverpool. 

[68271  O^Kanganeae  and  Oarbon  Battery 
Plates. — ^These  are  composed  of :  carbon,  65  parts ; 
manganese  dioxide,  40  parts  ;  and  shellac,  5  parts. 
They  are  powdered,  thoroughly  mixed,  and  forced 
into  steel  moulds  at  a  temperature  of  100°  C,  and 
imder  a  pressure  of  300  atmospheres. 

I*BiiroiPi*.. 

[68271.]— BCanganeae  and  Oarbon  Battery 
Plates. — ^Take  manganese  dioxide  40  parts^  pow- 
dered gas  carbon  5o  parts,  |pim-lac  resin  5  parts. 
This  mixture  is  to  be  placed  m  steel  moulds  around 
the  solid  carbon  core,  and  subjected  at  one  and  tiie 


same  time  to  a  temperature  of  212*  Fahr.,  and  a 
pressure  of  4,5001b.  to  the  square  inch.  See  my 
t)ook.  "  Electric  Bells,"  pp.  38  and  39,  for  further 
details.  8.  BonoNB. 

[68272.]  —  Engine  Speed.  —  As  the  beam, 
draught,  and  tonnage  are  not  given,  I  can  only 
assume  the  following : — ^Beam  5ft.,  draught  18in.| 
coefficient  of  fineness'^.  With  these  you  woula 
get  about  six  miles  an  hour.  Diameter  of  propeller 
I8in.,  pitch  2ft.  BioGxLL. 

[68273.1— Dynamo.— To  Mb.  Bottonb.— This 
must  be  snunt  wound,  and  of  low  resistanoe.  Put 
about  4oz.  No.  16  on  the  armature,  and  5  or  61b. 
of  the  same  gauge  wire  on  the  F.M.'b. 

S.  BOTTOMK. 

[68276.1- Loco.  Boiler.— Our  friend,  "  J.  H.," 
win  soon  describe  the  boiler  for  the  "  loco.'*  which 
will  just  about  suit  you.  The  following  may  suit 
you : — ^Barrel,  15in.  by  Sin. ;  firebox — outer,  8m.  by 
Sin. ;  inner,  6|in.  by  6|in. ;  five  tubes,  l|in.  diam. 
Of  course,  you  can  put  in  more  tubes  if  you  like, 
but  I  do  not  think  you  will  benefit  by  more. 

Bristol.  T.  C. 

[68276.1- Medical  Battery.— 26  quart  oeUa 
will  not  do  so  weU  as  40  pints,  because  26  quarts 
only  have  an  E.M.F.  of  ^  x  1-5,  while  40  pints 
have  an  EJf  .F.  of  40  x  1*5,  and  that  is  what  is 
required  to  pass  the  sldn.  Ledanchds  are  most 
convenient.  S.  BoTTOira. 

[68278.]- Fanlty  Watch.— There  is  a  pin  in 
the  balance  of  the  Geoeva  watch,  which  Danki 
against  some  part  of  ttie  balance  cocJc  to  pievent  it 
making  more  than  a  whole  turn.  This  piamnst 
have  come  out  in  vour  watch,'  so  that  while  a  tooth 
was  resting  on  the  outside  of  the  entrance  lip,  it 
has  got  fixed  in  the  exit  lip  of  the  cylinder. 

Chasleb  a.  Joxbs. 

[68283.]— Balitray  Shunting.— It  is  haidly 
poesible  to  answer  this  queiy  satisfactorily,  as 
**Antares"  does  not  state  either  the  train  wnose 
mancBUvres  perplex  him  or  whether  the  L.N.W.  or 
G.W.  is  the  responsible  company.  Periiaps  the 
additional  coaches  come  from  some  other  place  as  a 
separate  train,  whidi  would  account  for  the  poai« 
tion  of  their  engine.  In  some  cases  a  leading 
engine  is  removed  by  meaae  of  a  crossover  road  in 
the  middle  of  the  station,  es  at  Bugby  or  Berby. 

Uttoxeter.  N.  S.  B. 

[68284.]— Battery  Cell.— To  Hs.  Boizons.-- 
G^erally  speaking,  an  increase  ui  the  size  of  the 
cell  gives  increased  battery  power,  but  not  to  the 
extent  in  the  increase  of  size.  The  reason  for  this 
is  that  most  batteries  begin  to  nolarise  long  before 
the  adds  and  zincs  are  actually  used  up.  This 
polarisation  takes  i>lace  just  as  much  when  the  oeQ 
IS  large  as  when  it  is  small.  As  to  the  amptofiS,  if 
you  double  the  solution,  so  as  to  doable  the  snzfMe 
of  active  negative,  yon  also  double  the  amperes. 

S.  BonoiTB. 

[68285.1— Obeeyahiam.— The  "facts*'  quoted 
by  *'  J.  K.  O."  are  but  a  few  of  many  described 
from  time  to  time  in  newspapers  and  periodicals  by 
Euzopeana  resident  or  tmveUing  in  that  part  of  the 
worla  commonly  called  **the  £ast,"  with  eveiy 
appearance  of  good  faith.  At  all  events^  it  is  in- 
tolerant to  dismiss  with  a  smile  the  more  daring 
flights  of  '*  Indian  jugglery,"  and  such  phenomena 
as  these  are  receiving  their  due  share  of  attention 
at  the  hands  of  the  Psychical  Society.  The  matter 
is  altogether  one  for  spedalists,  and  in  this  respect 
it  is  very  satisfactory  to  note  the  impetus  which  has 
recenlij  been  given  to  the  invastigatum  of  hypnotism 
in  a  soentifio  manner  in  England  and  France,  and 
the  sifting  and  testing  of  "well-founded  g^iost 
stories,"  both  by  the  above  named  sodetj  and  by 
Sf^.  Andrew  I«Bg  from  the  historical  Mand^oint. 
That  thewhele  matter  of  Bastem  "manlfeBtaDons"- 
is  one  pzesenting  mat  diflBeuUiee,  of  absorbing  in* 
terest,  and  probamv-  of  great  phymological  import- 
ance, I  know  myself,  as  it  happens,  from  a  partial 
knowledge  of  the  irork  of  a  careful  invesiigalor 
therein.  The  whole  subject,  treated  scientifically, 
has  as  yet  hardly  given  nse  to  books  on  the  subjem, 
and  the  workers  are  pro^eriy  rather  reticent  for  the 
present  on  what  is  obviously  unripe  for  dogmatic 
statement,  reliable  investigation<being  of  such  recent 
date. 

Uttoxeter.  N.  S.  B. 

[68286.1— Pliotographio.—'Why  the  gold  and 
sUver  chlorides  precipitated  on  the  addition  of  sul- 
phuric addj  I  don*t  Imow.  A  very  acid  solution  of 
gold  chloride  neutaraliised  with  chalk  will  not  tone 
prints ;  and,  furthermore,  the  colour  of  the  solu« 
tion  can  haraly  be  depended  on,  even  at  a  g^oess,  as 
a  measure  of  the  amount  of  gold  in  solution.  If 
you  have  a  mixture  of  rilver  chloride  and  metalUo 
gold,  prooeed  as  follows : — ^Wash  the  mixture  with 
ammonia  fwhioh  wfll  dissolve  out  the  silver 
halogen)  ;  tnen  make  a  mixture  of  three  volumek 
of  hydrochloric  acid  and  one  of  nitric  add,  and  add 
this  to  the  gold,  drop  by  drop,  until  it  is  all  dis- 
solved, which  is  best  periormed  by  the  aid  of  a  test- 
tube  and  spirit-lamp.  Now,  when  all  the  gold  is 
diuolved,  pour  the  solution  into  a  small  evaporating 
dish  (or  large  watch-glass),  and  evaporate  to  dry- 
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fiMB  in  a  water-bath ;  or,  USIuk^  thii,  ^laoe  it  about 
6in.  or  Bin.  shove  the  flame  of  toe  qnnt-lamp,  or  a 
candle,  and  let  it  slowly  eraporate ;  when  wry  wet 
it  with  dilated  hydrochloric  add  (1 :  2),  and  again 
evaporate  to  diTneaa ;  after  whicn  repeat  the  pro- 
oeaa  with  water,  and  yon  will  then  have  a  aolution 
of  neutzal  ^Id  chloride.  By  fint  weighing  the 
gold,  and  oalcnlating  lor  erery  grain  2gT.  of 
chloride,  you  can  diMOiTe  as  aboye,  and  make  up  in 
■olution.  pBDrCIFIA. 

[68288.1— Legal.— If  A.  or  his  descendants  re- 
piunhaae  this  liukd,  the  reetriction  is  gone,  and  the 
aUuAhter-houfle  can  be  set  up— with,  of  course,  Uie 
Una  penniMon  of  the  aanituy  authorities. 

B.  H. 

[68288.]— LegaL— If  A.  made  the  restriction,  if 
no  adjoimng  property  is  under  the  same  restriction, 
and  if  it  did  not  exist  in  A.'s  title  received  £rom  his 
predeoessor^  then,  of  course,  A.  or  his  heirs  can  give 
their  consent  to  a  withdrawal  of  it  whether  the 
proper^  is  in  the  hands  of  B.  or  is  bought  bade  by 
A.  or  his  heirs.  In  other  droumstances  the  answer 
to  the  query  ia  No. 

Plymouth.  B.So.  ajsd  N.P. 

[68294.]— Small  Bleotro -Voter .—Say  what 
work  you  want  motor  for.  If  ^our  IT  pattern 
annature  motor  is  very  small  you  miffht  get  it  to  go 
round  with  four  or  six  Leclanch^  celb ;  but  a  Man- 
cheeter-type  motor  to  work  with  oneLedanch^  cell 
and  to  do  work,  would  want  a  lot  of  .designing. 

Phos. 

[68296.]  —  A  Senaitlve  Q-alTanometer.— I 
recently  saw  a  handy  little  instrument,  whidi  was 
obtained  from  Messrs. .  King,  Mendham,  and  Co., 
whidi  would  measure  weak  currents  in  the  manner 
described  by  Geo.  Kelman.  It  measured  from  25 
to  1,000  milu-ampdres,  and  if  one  was  required  to 
measure  smaller  currents,  no  doubt  that  firm  could 
supply  such  an  instrument,  if  applied  to.      F.  L. 

[68297.]— Telephone.— Shall  be  pleased  to  send 
"  Q.  T.'*  a  couple  of  ferrotype  plates,  if  he  will  let 
me  know  his  aadress. 

Birkbeck-road,  Leytonstone.     J.  B.  Setxoub. 

[68297.1— Telephone.— To  Mb.  Bonoirs.— If 
YOU  out  the  bottoms  out  of  some  old  Swiss  milk 
tins,  Tou  will  find  these  (provided  you  don't  buckle 
them;  nearly  equal  to  ferrotype  plates.  If  the 
depth  of  your  box  is  such  as  not  to  take  bobbins 
lin.  deep,  there  is  no  reason  why  you  shoidd  not 
make  them  narrower.  S.  Bofionb. 


L]— Horse-Power.- As  usual,  the  actual 
pomt  of   cut-off  to   the  cylinders   is   not  given, 
so  it  is  imposable  to  hit  anywhere  near  the  actual 
power  by  30  per  cent. 
Bristol.  T.  C. 

[68298.] — ^Horae-Power.— Tou  don't  give  mean 
pressure  or  cut-off.  Anwiming  mean  pressure  in 
h.p.  cylinder  at  271b.,  and  in  l.p.  cylmder  101b., 
each  cylinder  would  indicate  26  horse-power.  With 
the  non-condensing,  assuming  you  cut-off  at  A  of 
stroke,  the  mean  pressure  would  equal  22  lu  20 
revolutions,  horse-power  equal  100.         MoGill. 

[68299.]— Palntlnff  on  Silk.— Try  sizing  the 
silk  with  a  solution  of  gelatine  in  watiar,  say  20gr. 
to  an  ounce  of  water.  Pbxnoifia. 

J;68299.]— Paintinff  on  Silk.  — Put  on  first 
burs  mixed  with  body  colour;;  but  water-colours 
never  look  well  on  silx  or  satin,  always  dialky. 
Better  use  oil  colours  and  Tuck's  florentine  medium. 

PH06. 

[68299.]— Painting  on  Silk.— I  have  painted 
designs  on  silk  and  satin  with  water-colonrs  very 
suowasfnlly.  I  simply  mix  the  colours  up  with  a 
medium  soJd  for  the  purpoee ;  the  one  I  ani  using 
now  is  called  "  Veloutxne  painting  medium,"  sold 
by  Raphael  Tuck  and  Sons.  There  are  others  that 
answer  just  as  well,  thou^  the  secret  is  to  mix  all 
the  coloun  up  witn  Chinese  white,  which  gives 
them  body,  and  to  a  great  extent  prevents  the 
oolouxs  running  on  the  silk  or  satin.  Iskpot. 

£68300.]— Xarovlal  Preamize-aaug^-WiU 
fisuhfully  record  the  height  in  tank  if  a  separate 
lin.  rape  is  brought  to  the  gauge  from  tank.  "Die 
tube  U,  either  of  glass  or  of  steel,  10ft  to  bottom 
of  U. 

Bristol.  T.  C. 

[68802.]— Boring  WheeL— Quite  possible  under 
a  boring  machine ;  or  if  you  have  a  lot  of  nitienoe 
andmusde,  ris  up  a  guide  above  and  below  the 
wheel,  all  of  wnidi  must  be  rigidly  fixed,  and  put  a 
boring-bar  and  cutter  through  guides,  and  work  bar 
with  a  ratchet-brace. 

Bristol.  T.  C. 

[68303.]— Siemens  Dynamo  Oonstraotion.— 
To  Ms.  SOTTOirs.— With  the  following  provisos, 
the  same  rules  are  ^pUcable  for  the  Siemens  H  as 
for  the  Gramme.  1.  The  resistance  of  the  wire  on 
the  armature  is  directly  proportional  to  its  length, 
and  not  to  the  quarter  of  its  length,  as  in  the 
Qnunme.  2.  All  the  wire,  except  tluit  at  the  turn- 
ings at  the  ends  of  the  armature,  is  active,  so  you 
can  generally  get  rather  more  than  1  volt  per  yard. 

S.  BiiXTums. 


[68305.]— I>ynan!io.— To  Mb.  Bottohb.- Pidd- 
magnets  about  3in.  diameter,  7in.  long ,  armature. 
Oin.  diameter,  4ui.  deep ;  12  or  16  sections ;  speea 
about  1,600  revs,  per  minute;  size  of  shaft,  lin. 
diameter.  If  you  want  to  run  ten  20's  at  50  voltSj 
your  dynamo  should  give,  say,  12ampdres  at  5o 
volts  pressure.  8.  Bottons. 

[68308.]— Cement  for  Poshes.— They  are  pro- 
bably made  of  gypsum  (alabaster^  turned  in  the 
lathe,  in  which  case  use  thin  piaster  of  Paris 
mixture.  Pbzkcifia. 

[68314.1— Win  on  Ooils.— Messrs.  King,  Mend- 
haaii  and  Co.'s  formula  is  this— *' Fonnula  for 
obtaining  total  length  {b)  of  wire  on  an  dectro- 
magnet,  where  T  s  thidmess  of  coils,  L  =  leujgth 
of  coil,  D  3=  diameter  of  core  outside  insulation, 
d 8  diameter  of  wire  ininches,  induding  insulation. 


b^ 


T  +  D  3-14  X  L  X  T 
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[68314.1— Wire  on  Ooils.— The  formula  you 
require,  for  caloulatiuj^  the  total  length  (6)  of  wire 
on  a  circular  bobbin,  is— 

.      L  3-14  ...       -. 
d  =  __(A«-a-) 

Where— 

L  a  length  of  bobbin. 

d  =  diameter  of  wire  in  inches,^duding  insulation. 

A  =  outer  diameter  of  bobbin. 

a  =  inner  diameter  of  bobbin. 

Where  you  don't  understand  this,  ask  again,  and  I 
will  show  you  another  manner,  longer  perhaps,  but 
not  requiring  a  knowledge  of  arithmetical  signs. 

S.  BOTTONE. 

[68315.]— PUtes  for  Wimshorst.- To  Mb. 
BOTTONB.— Window  glass,  if  fairly  flat,  as  some  of 
the  so-called  '*  Grystal  sheet "  is,  is  better  than  plate 
glass,  as  the  skin  of  the  melted  surface  is  better  as 
an  insulator  than  the  softer  polished  surface  of  the 
plate  glass.  S.  Bottone. 

[68316.]— Measuring  Wind  Velocity.— A 
proper  reply  to  this  would  take  columns.  The 
querist  will  do  well  to  refer  to  page  130  Buchan's 
"  Textbook  of  Meteorology,"  where  the  method 
is  given  of  estimating  the  velodty  by  Robinson's 
anemometer;  also  the  Quarterly  Journal  of  the 
M6t.Soc.  for  July,  1874.  Mr.  Soott's  lecture  on 
"  An  Attempt  to  ftstablish  a  Belation  between  the 
Vdodty  of  Wind  and  its  Force,"  and  same  journal 
for  October,  1881,  "  Comparison  of  Robinson's  and 
Oder's  Anemometers,  witn  Remarks  on  Anemome- 
try  in  General,"  by  Mr.  Curtis. 

F.B.Met.Soc. 
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l%e  nmmben  tutd  titU»  of  queries  which  remain  wman- 
noerei  for  five  vteeke  are  inserted  in  Me  list,  and  if  still 
unansufered  are  repeated  four  weeks  afterwards.  We  trust 
our  readers  wiU  look  over  tke  list^  and  send  what  if^ormation 
they  can  for  the  benefit  of  their  feUow  contributors. 
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Cixxmlar  Saw,  468. 
Winding  Motor  and  Ck>il,  468. 
Gennan  Bttver  Balla,  468. 
Baflway  GoodB  Bates,  468. 
^per  UoQdeDflera,  469. 

Photographic  View  Lena,  p.  17. 

Aro  Lamp,  17. 

Soperfldal  Viscosity  of  LiqiiidB«  18. 

Wmd  in  Raising  Waves  and  Minimum' Velocity 

of  Waves,  18. 
Battery.    To  "  Nediaw,"  18. 
Finding  Areas,  18. 
Watd^ia 
Hone  Ball,  19. 
Mandolin,  19. 


Thb  discovezy  of  the  value  of  wood  in  paper- 
making,  the  Kennebec  f  U.S.J  Journal  says,  is 
credit^  to  Dr.  H.  H.  Hill,  of  this  city.  About 
forty  years  ago  the  doctor  visited  the  papermill  at 
Vasaefboro,  and,  after  looking  over  the  machinery, 
suggested  the  feasibility  of  using  wood,  and  asked 
why  the  mannfacturers  did  not  get  a  few  bales  of 
excelsior  from  Aufusta,  where  it  was  made,  and  try 
the  experiment  of  making  paper  from  wood.  "It 
can't  be  done,"  said  the  manufacturers.  ''Have 
not  you  as  much  gumption  as  the  hornets,  whose 
nests  are  made  of  wood  paper  ?  "  asked  the  doctor. 
The  result  of  the  conversation  was  a  letter,  some 
time  later,  from  the  firm's  wholesale  agents  in 
Boston  aslong  what  they  were  putting  in  theirpaper 
to  make  it  so  much  better  than  it  had  been.  It  was 
the  wood,  then  first  used  in  this  way. 

A  GHBAP  and  efficient  substitute  foi  the  hand- 
grenades  sold  for  putting  out  fire  can  be  made  by 
filling  .ordmazy  quart  bottles  with  a  saturated  solu- 
tion of  common  salt.  The  salt  forms  a  coating  on 
everything  the  water  touches,  and  makes  it  nearly 
inoombusoUe. 


QUERIES. 


♦  s» 


nsssia  ]— WaterprooiLng  SilkFiahing  Lines.- 
I  shall  feel  grateful  to  any  of  your  raadenirhoooQldhelB 
me  to  tlM  obtaining  of  a  really  reliable  mtoproofiag  ii 
small  silk  lines  for  fishing  voxposes.  It  ahrald  also,  ii 
possible,  render  them  nnsmxable.— J.  J.  Nix. 

[68319.1— Battery  for  Medical  Coa-Gui  un 
reader  kmdly  tell  me  what  battenes  I  ooold  nie  m  tlie 
place  of  three  quart  Bnnsens  that  are  used  for  t  HaWi 
coil  t  The  ooil  is  used  for  medical  porposoa  Ovimr  to 
the  smell  the  Bonsens  give  off,  I  cannot  oae  them.  Tke 
ooil  IS  used  two  or  three  houn  a  day.— Mechaxic. 

[68830.1— Watoh  Keys.— Wm  any  of  onr  naden  ia- 
fonn  me  now  the  ooinmon  watch  keys  sze  made,  hoirtbe 
brass  poxtion  is  cast,  and  the  prooeas  of  casting  the  aeel 
pipes  f^Tousro  Jbwbllbb. 

[68S21.]'-Eleotrio  Bellfl.— Tolls.  BoTTon.-!  nidi 
to  run  an  eleotrio  bell  wire  from  aax  hoose  to  thegnram'i, 
a  distanoe  of  about  aOOyds.  Would  yoa  kindly  teU  ne 
what  would  be  the  best  siae  and  dhio^eBt  vrin  to  nie! 
Would  ordinary  galvanised  iron  wire  do !  Woold  oae 
wire  be  enough,  the  other  being  connected  to  the  groimd ! 
I  think  about  fixing  it  from  tree  to  tree,  insnlstingtrop 
the  same  with  guttapercha.  Do  von  think  this  inQ  do! 
Would  one  quart  aiae  Ledanoh^  battery  be  soffldeat  to 
xtog  a  bm  at  the  distance  I  have  laentionei-L 

AirOBRWB. 

[68329.1— Flutixiff  Paper  Ilka  Fans.-inil  some 
reader  inform  me  of  the  beat  mode  of  fluting  aemidrdei 
of  paper  ladiaUy  from  centre  to  outside,  so  as  to  make 
theanfanlikeT  If  there  is  a  manhine  f or  this poxpoie, a 
description  of  it  would  greatly  oblige.— Axxioua. 


I.]— Eleotro-Kotor.  —  To  Mb.  BoTTon.-! 
wish  to  make  an  f^ectro-motorof  11  maa-pover.  Hiutbe 
a  Siemens  armatoxe.  Would  you  xindly  tdl  me  dae  of 
armatuN  and  fleld-^magneto,  sxae  and  quantity  of  inre  on 
same  T  Also  what  voltage  it  would  require  to  drifv*aii 
what  cp.  it  would  give  u  driven  as  a  dynamo  1— H.  w. 

J683M.]— Bebronsing'  TJm*-—l  have  an  vm  vhkh 
1  a  tube  in  it  to  take  a  red-hot  iron  for  the  porpoie  of 
heating.  I  sent  it  to  a  local  tinsmith  to  have  it  taken  ooL 
and,  with  their  usual  devemess,  he  managed  to  ban  oo 
some  of  the  bronze  or  lacquer.  How  can  I  ratore  thii! 
I  have  advertised  in  the  proper  nlaoe  mj  addien,  and 
would  like  those  who  are  capable  of  doing  it  to  commom- 
cate  with  me.— Ankotxd. 

168325.1— Straina  on  Boof:~To  "T.  C,  Bbutol." 
Will  you  idndly  assist  me  in  working  out  the  stnioa  ia 


roof  shown  in  sketch— span  83ft,  rise  9QCt.  ?  Themaio 
rafters  and  collar  beams  of  timber,  tie-rods  iron.  HaTiag 
found  the  thrust  down  rafters,  should  I  take  them  salons 
columns,  or  as  an  inclined  beam  with  load  ac^og  at  Ute 
centre  ?— Boor. 

[68326.] -Stove-Pipe  DifiELcnlties.— For  waoung 
a  warehouse  on  the  grotmd  floor  I  have  a  slow-oomboatiaB 
stove,  connected  by  ^in,  iron  piping  with  a  dmmwy  seadf 
40ft.  high,  and  am  greatly  bothesed  by  the  producta  of  cosi- 
bustion  refusing  to  trav^.  The  tube  has  a  perpeDdicalai 
rise  from  stove  of  6ft.  then  it  extends  18ft  homoObdlr, 
and  Uien  9ft.  further  norizontally  at  right  angles  to  (he 
previous  direction.  The  end  in  the  chimney  csnies  a  T 
pieoe,  the  arms  of  which  are  about  1ft  long.  It  appeals 
to  me  that  the  four  sharp  turns  the  smoke  has  to  oaile 
cause  considerable  check,  snd  that  if  the  ehaogei  of 
direction  were  effected  by  curves  instead  cd  anglea,  tb< 
flow  would  be  easier.  Our  local  tinamiths  coiuwt  malt« 
tiie  needful  bends,  and  don't  know  where  to  boy  them.  I 
cannot  well  alter  relative  positions  of  stove  and  chiBacT* 
Ought  the  upward  extension  of  the  tube  in  the  cbiniif7 
to  be  longer,  and  should  the  lower  bdA  of  this  terminatixg 
T  piece  to  be  open  or  closed  ?  Any  h^pfnl  advice  will  be 
greatly  appreciated  by— W.  H.  8hbvbsoi:.b. 

[68327.1- Enffliah  liover  Watch.  — I  have  a& 
Knglish  lever  watch,  fusee  movement,  gold  bslasM ; 
should  be  a  good  one :  but  I  cannot  get  It  to  keep  tiae. 
and  I  have  had  it  back  to  the  watchmaker,  from  whoa  1 
bought  it,  six  times,  and  he  says  he  cannot  find  ool  what 
is  the  matter  with  it  The  fault  is  as  foQows :— It  willgo 
five  minutes  f sster  in  84  houn  flat  down  on  ita  bsdt  thaa 
what  it  will  when  hung  up  or  wearing  it  It  coaseqc«fM» 
of  this  I  cannot  get  it  to  keep  time.  Ctanaayreadersogtv^ 
what  is  likely  to  be  the  cause  !— Bolton,  Lax. 

[6832ai— The  Hartx  Bialxiff  Carda.-OBa  aav 
reader  Idndlv  explain  to  me  how  this  UlnsioB  iji  wtoM! 
The  effect  of  the  trick  is  as  follows :— A  small  rlsaa  box, 
open  from  end,  a  detachable  tin  bottom  on  a  socxft,  and  a 
short  wooden  rod,  af«  handed  for  examination.  Thetbn« 
(together  forming  the  houlettte)  are  put  together  hj  ov 
of  the  spectators,  and  retained  m  his  own  hands  thrDiif||- 
out  the  trick.  Cards  are  chosen  in  the  ordinary  way  saA 
returned  to  the  pack,  which  is  plaosd  in  the  glaaa  box. 
Then  at  the  word  of  command  the  ehosen  cards  appear  ow 
by  one.  I  believe  he  chsages  tils  ordinary  pan  i^  ' 
special  or  prepared  one,  whidi  has  an  intenul  elock-vark 
arrangement  that  causes  the  effecCk— R.  Busrsriso. 

[68329.1— Cupola.— I  have  a  s^uUl  cupola,  which  I 
want  for  melting  a  few  stones  of  aMtal  at  oor  time  for 
making  small  castings  of  engines,  Aa  I  ha«v  it  hi^tai 
the  corner  of  my  wonahop.    Thelaazthishiilt^  lawi. 


hjnsL  12,  1889. 
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Above  the  bevth  there  are  two  oounn  of  briok.  Thetap> 
bole  klerelwitb  the  hearth.  The  tayere  is  fixed  8in.  above 
beutfa.  On  the  bricka  ia  tdaoed  an  iron  tabe,  1ft  dUun. 
and  Sft  looK.  Above  that  there  ia  Sft.  of  atove  piping, 
fiiiLdiain.  IhaTemadea fan,  Bin.  diam.,4in.  wide,  witnaix 
blades,  to  nm  in  oentiea.  The  pnlley  on  fan  apbidle  ia 
liia.  diam.  Wheel  to  drive  the  fan  la  aoin.  diam.,  and 
tamed  by  hand.  Pipe  fran  fan  to  eapola  ia  3in.  dlam., 
Rdnoed  to  l|in.  in  tuyere.  Inaide  of  cupda  ia  lined  with 
eUyap  to  channng  hole,  which  ia  Ifim.  above  tayere. 
After  all  ia  well  oried,  I  put  in  aome  fire  and  then  aon^ 
ooke,  pot  door  on  charge  hole  and  let  draoght  paai  throngh 
fan  aad  tayere  and  tap  hole  untQ  there  ia  a  good  fixe. 
Tben  I  bong  tap-hole  up  with  clav,  put  in  eapola,  some 
metal  and  more  ooke,  start  fan,  and  a/ter  aOminutea'  blow- 
ing, the  metal  ia  mdted,  but  after  blowing  a  longer  time,  the 
metal  Heta  in  bottom  of  ottpola  and  will  not  run  oat.  What 
I  vvit  to  know  iff,  how  can  I  avoid  the  metal  setting  1 
Wbftt  is  the  cauae  T  Is  fan  too  small,  or  ia  tayere  too 
■mull?  Inside  of  cupola  ia  9ft  diam.,  and  fan  seems  to 
blow  a  good  blast  t  I  hope  some  of  my  f ellow-readen  wUl 
teahle  to  set  me  right  Inclooed  is  roogh  sketch  of  fan 
and  capola.<-BLACK8AXD. 

188330.J— Dynamo.— To  Ma.  BorroaB.— Woold  you 
codly  give  me  a  role  for  finding  the  number  of  revolutions 
of  a  dynamo,  the  diameter  of  the  pulley  whed  being 
known,  and  the  speed  of  the  motor  (steam-engine  or 
otbcrwiM)  also  being  known.  Alao  what  is  meant  by  a 
*'4»-vDlt  iOcp.  lamp"  t  At  what  speed  would  a  hand- 
alieel  require  to  be  driven  to  ^ve  1,700  revs,  per  min.  to 
aissc^p.  Gramme  dynamo  yieldmg  55  volts  and  8  ampdres  T 
—TtuaxAU 

[63331.  j— Coppering  Carbons.— I  have  broken  the 
carbons  of  a  oottle  bichromate  battery.  Can  any  of 
"oon"  kindlv  explain  how  to  fix  two  more?  If  it  is 
O0ceanry  to  aeposit  a  film  of  copi>er,  details  of  oojiper 
t^ntion,  kind  and  number  of  oella  required  would  greatly 
obligc—W.  G. 

[6B33S.]— Biolironie  Battery.— I  have  a  fouiscell 
batteiy,  which  after  a  little  becomes  very  hot  Oella  are 
Toleanite.  Zinoa  are  fastened  to  carbona  with  damps, 
haviag  a  piece  of  wood  between  damp  end  and  sine,  and 
between  zinc  and  carbon.  In  fact,  the  insnlatJon  appears 
perfect  I  have  had  them  to  pieces  and  placed  fresh 
pieoee  of  wood.  Zincs  are  well. amalgamated.  There  is 
v>  local  action  viaible,  but  after  being  m  work  16  minutes, 
the  fdcanite  becomee  soft,  owing  to  the  liquid  and  aincs 
frtting  Tvry  hot  Can  any  kind  reader  explain  the  aauso 
wd  remedy  I— W.  G. 

[«38S.]— Force  of  Sxplosions.  —  Will  any  of 
wrs  '*  inform  me  how  to  find  the  force  of  an  explosion 
of  n«  when  confined  ?  For  instance,  the  force  oi  the 
neJent  report  on  the  union  of  gases,  as,  e.g.,  the  union  of 
bydiogim  and  oxjrgen.  I  shomd  like  to  Know  of  a  book 
vheie  I  would  be  ukdy  to  grt  some  information  on  the 
•«abiect^J.  8-,  Egypt 

J<K334.]— Oliemioal.— Will  some  chemical  reader  give 
w>  answer  to  annexed  question,  which  was  set  at  the 
odenoe  and  Art  Examination  in  organic  chemistry  in  1888 ! 

*Aa  alcoholic  adution  of  potassium  bromide  is  heated 
with  ethylene  cjranide,  and  the  liquid  boiled  with  caustic 
potash.  Describe  the  changea  which  occur,  and  the 
pnwfipal  comiKvand  formed."— Oboaxic. 

[68385.] — I>yxuimo.— I  am  wanting  to  conatmct  a 
dynamo  of  the  Britannia  type,  equal  to  lighting  16  of 
^  and  E.  16cp.  incandescent  lamps,  and  shall  be  thank- 
fd  if  imyone  can  hdp  me  in  the  lollowing  particulars  :— 
vbat  size  the  field-magnets  should  be ;  also  the  diameter 
aad  width  of  the  armature.  I  propose  making  the  fidd- 
maguK  corea  of  wrought  iron,  the  pole-pieces  of  malleable 
oat,  an«l  the  armature  of  laminated  plates.  If  not  tre»> 
PMong  too  much  on  your  space,  I  shoidd  also  be  glad  to 
know  what  would  bo  the  necessary  quantity  and  gauge  of 
vire  for  the  fleldrmagnets  and  armature,  snunt-wound,  to 
•ftoxre  efficiency.— HoPKVUL. 

[e8aM.}-Fo^Eet  Aootimnlator.— Will  Mr.  Bottone 
<x  other  dectricBl  friend  kindly  answer  the  fdUowlng 


questions  T  I  have  made  up  a  small  accumulator.  The 
odl  is  3i  by  8  by  2  inside.  The  pLatea  Sg  by  1].  with  a 
adution  of  1  anlphurio  add  to  10  water.  I  charged  it  with 
two  small-daed  Bunaena  for  about  three  hours.  It  gave 
a  good  light,  but  only  for  abouteight  presses  of  the  jraah, 
and  then  f afled.  I  was  told  I  had  not  charged  it  long 
enough,  so  I  charged  it  for  12  hours.  Ilightea  it  inatfor 
a  aeoond  to  see  was  it  all  right :  it  gave  a  good  light  I 
did  not  use  it  again  for  a  week,  but  when  I  tried  it  again 
it  would  not  light  Since  then  I  opoied  it  to  see  if  any- 
thing had  fallen  between  the  pUtes,  but  it  was  iuat  the 
same  aa  when  put  in.  What  la  the  fault,  or  would  a  bi- 
chromate battery  be  more  suitable  T  If  so,  Undly  give 
f ullnarticulars.  I  may  state  the*plates  were  old  ones ;  but 
a  miend  of  mine  told  me  they  were  good  enough.— Cxll. 

(;e8S87.]— lAtbe  Query.— I  have  a  l^in.  lathe  by  the 
Britannia  Co.  It  runs  ve^  heavy.  I  have  tried  to  remedy 
this,  but  cannot  Mandrd  haa  lin.  noae  cone,  liin. 
smalleat  part  Mandrd  and  collar  both  soft  I  have 
tried  all  sorts  of  lubricants.  Could  I  harden  collar?  It 
must  be  the  mandrd,  aa  treadle  runs  very  light.  WHl 
any  reader  Undly  tdl  me  how  to  remedy  thia  T— E.  H.  C. 

[6883&]— Bavery'a  Bn^lne  P^blem.— Would 
some  of  our  readers  kindly  inform  me  how  to  solve  the 
following  problem  1  Suppose  the  water  in  a  mine  to  be 
86ft  bdow  the  point  to  which  it  rose  in  Saveory'a  recdver, 
and  the  to^  of  the  diaqharge  pipe*  80ft  above  tiie  bottom 
of  the  recdver,  what  vacuum  and  pressure  of  steam  in 
pounds  per  square  inch  would  be  neoesaary  to  work  the 
engmeT  I  am  unable  to  sdve  the  above,  uid  am  onable 
to  give  any  details  of  the  engine  in  question.  How  am  I 
to  proceed  ?—F.  T.  A. 

S)9.]— ParaAninff  Oarbons.— I  have  latdy  been 
isome  dectrio-li^ht  carbcma  for  battery  purposes, 
ve  to  buy  them  Sm.  or  tin.  longer  than  I  actually 
want  them,  so  as  to  get  a  sufBident  length  of  uncoated 
surface  in  the  cdl.  What  Imean  is  this :  I  invert  them  for 
an  hour  in  a  shallow  vessd  filled  with  mdted  wax  and 
kept  liquid  as  advised  by  Culley  azul  Ayrton  in  their 
"  Eleetndtv,*'  and  then  I  take  them  out  and  drive  back 
wax  trom  tne  top  where  I  want  to  make  contact,  as  ad- 
vised bv  Mr.  Bamett,  p.  216,  Vol.  XUH.  The  result  is, 
when  the  operation  ia  finidied,  instead  of  2in.  fkom  the 
top  of  the  carbon  being  impervious  to  adds,  4in.  ia,  through 
the  paraffin  wax  findinjg  its  way  down  whilst  the  top  ia 
heated  with  the  Bunsen  burner  to  drive  wax  away  from 
point  of  contact  The  best  way  of  preventing  thia  seems 
to  be  that  described  by  **  Sigma,"  whoiehe  mentions  the 
original  plan  on  p.  266,  Vol.  Xl.  He  there  says :  "  Wet  the 
top  as  far  down  as  you  want  to  make  contact  and  wet  up- 
wards as  far  aa  it  is  wanted  to  be  in  the  cdl,  then  heat  the 
intermediate  portion  and  apply  the  wax  until  it  will  not 
absorb  anv  more."  Perhaps  some  one  will  suggest  how 
this  can  be  done.  I  cannot  tell  how  to  keep  top  and 
bottom  of  carbon  wet  and  the  other  portion  not  at  the 
same  time.— F.B.Mbt.Soc. 


>.}— Camera  on  Bioycle.-rWill  some  of  our 
readers  kindly  inform  me  how  to  make  a  good  camera 
stand  with  a  bicyde,  so  that  I  need  not  carry  the  tripod 
about  with  me  T— Beasst. 

[68341.]— Incandescent  Blectric  I<lffhtlxiff.— 
Experimenting  with  four  lamps  joined  in  paralld  the 
other  day,  I  noticed  the  lamp  that  was  farthest  from  the 
dynamo,  the  fourth,  was  much  the  brightest ;  fthmigiwg  the 
lamne  made  no  difTerenoe,  the  farthest  was  always 
brightest  How  U  this  f  Should  not  the  one  nearest  the 
dynamo  be  beat!— at  least,  I  have  alwava  understood  so. 
Why  ia  it  in  lamps  arranged  in  parallel  that  the  first  lamp 
does  not  short-circuit  the  dynamo,  as  the  drooit  ia  com- 
plete in  itself  through  it  t— M.M.I.Sc.S. 

[68918.1— To  Kr.  Bottoi^e.— I  have  the  oaroase  of  a 
Manchester  dynamo,  which  I  want  to  fit  up.  The  pole- 
pieces  are  of  cast  iron  and  very  masmve.  The  armature 
(a  laminated  Fadnotd)  is  to  be  4|in.  diam.  and  6in.  long, 
wound  with  61b.  of  No.  16  d.cc.  wire,  and  is  to  ran  at 
1,000  revB.  per  min.  The  F.M.  core  is  Swedish  iron,  3in. 
diam.  and  wn.  long ;  each  leg  ia  to  be  wound  with  Ub.  of 


No.  22  and  81b.  of  No.  16  d.cc  wire.  I  want  it  to  give  8 
or  9  amperes  (not  more)  at  60  volts,  at  1,000  reva.  per  min., 
and  I  want  to  use  it  in  two  wap :  (1)  as  a  compound  to 
run  the  lamps  direct;  (2)  with  the  series  ooOa  diaoonneoted 
to  run  aa  a  shunt  machine  for  diarging  81  aooumulatMa 
in  series.  If  it  gives  8  or  9  amp^Na  and  60  volts  as  a 
compound  at  1,000  rsva.  per  min.,  will  it  give  the  nme 
amperea  and  volts  at  the  same  apeiad  whan  rnnning  aa  a 
dinnt  and  chaigingt   If  not,  how  can  I  alter  itt~ 

MSOSAVIC. 

[68848.]— Blowplx>e.— In  replv  No.  67926,  Axnil  6th, 
there  ia  a  gaa  furnace  very  nicely  described,  with  inatruo- 
tiona  for  making  same.  If  the  aame  author  would  give 
inatmotiana  for  making  a  blowpipe  to  uae  with  it,  aiae  of 
tubea,  tto,,  he  would  oonfer  a  favour  upon—La  Sioth. 

[6BM4.]— How  to  Bore  a  lAthe  Head.— Will  any 
of  our  kind  Bubaeribers  give  me  a  few  praotioal  hints  on 
theabovet  The  head  is  6in«  centre  with  conical  bearing 
with  badc-^ear.  Could  I  bora  otherwiae  than  to  awing  in 
laigerlathe,  or  on  ita  bed  (of  hard  wood)  by  a  ratchet 
braoet  Fleaaa  aive  dimwiainna  of  mandrd  baahes,  4tc 
Flaaae  give  width  of  eonea  for  strap.— M.  C. 

[68845J— BiBulpbate  of  Potash  in  ZieolanolM 
Oell.— In  reply  No.  67669,  p.  466,  Mr.  F.  W.  Maaon  atatea 
that  l|o8.  of  the  above  ia  suitable  for  a  No.  2  T4w.ia«qiia 
cdl,  and  that  he  haa  had  a  cdl  so  treated  running  for  16 
montha.  In  reply  No.  67660,  p.  116,  only  two  months 
before,  he  gives  toa.  aa  the  proper  quantity.  Will  he 
Idndlv  duoidate  fiiia,  aa  I  am  dBsbona  of  adding  the 
potash  to  my  battery  T— AoOLoaxaATS. 

[68S46.]—01ieniioal.— Would  some  reader  kindly  give 
direotlons  how  to  identify  each  or  any  of  the  following 
organie  anbatances  when  present  in  aolutionat  I  know 
the  individual  testa,  but  am  at  a  loas  for  a  sdieme  for  ae- 
paiatiag  them  fkom  eadi  other.  Hydrocyanic  add, 
fi^^ij^  add,  acetic  acid,  tartaric  add,  dtno  add,  saUoylio 
add,  grape  augar,  ataxdli,  morphine,  and  urea]  I  am  pre- 
paring for  the  Sdenoe  and  Art  Department  Honoara 
praoDcal  oxganic  chemistry  exama,  and  have  to  do  all  my 
work  at  home,  there  being  no  labonntory  intheneighboar> 
hood.— A  FooB  Lad. 

[68847.]— ICeronry  Bemowinff.- Will  any  reader 
pleaae  say  how  to  remove  mercury  from  aluminium  T— 
AKATaua. 

[6834a]— Air  VeeeeL- To  "T.  C,  Bmstol."— 
Please  say  what  siae  of  air  veasd  I  ahall  want  whidi,  when 
charged  up  to  701b.  preasurewith  air-pump  and  windmiH, 
will  work  an  airvengine  Uin.  bore,  din.  stroke,  for  two 
hours  a  day.  Alao  how  to  fix  an  automatio  aear  to  saf e(j 
valve  to  throw  air>pumn  out  of  gear  whoi  fully  chaxgea. 
I  should  have  the  windmill  working  night  and  day,  or 
rather  as  hmg  aa  there  was  any  wind.  Bo  supposing  the 
vessel  got  charged  full  in  the  night  and  commenced  to 
blow  on,  the  auto&atic  gear  fixed  to  the  safety  valve 
would  throw  it  out  of  gear  and  atop  it  txom  making  any 
great  noiae.— Amatsub. 

[68849.1— Balloon.— I  require  to  8uq)end  in  the  air  a 
weight  (n  6lb.  by  means  of  a  small  balloon  filled  with 
hydrogen.  How  many  cubic  feet  of  hydrogen  gas  shall  I 
require  to  do  same,  and  how  much  sulphuric  add  and  iron 
filmn  shall  I  require  to  manufacture  the  quantity  of  gaaf 

H.  RiDBOUT. 

[08360.]— Telephones.— I  am  fitting  up  a  pair  of  Bell 
telsphonea  as  follows :— Magnets  6in.  by  Im..  with  |oc.  of 
No.  88  S.O.  wire  on  each,  and  I  shouldfeel  obliged  if  some 
one  will  give  me  a  sketch  with  dimensions  of  a  trana- 
mitter  to  work  with  tdephonea.    Distanoebetween  atations 

tmile.    Amlri^tmsiaeofmagnetaandgangeof  wixet 
(  ordinary  tdegraph  wire  right  for  line  wire!    What 
battery  power  diall  I  require  at  eadi  atation  t— Siomal. 

[68361.]- Aohromatio  Objeot-Glaes.- The  other 
dav  I  placed  our  Sin.  aperture,  4ft  focua,  refractor  on 
end  and  unscrewed  the  pinion  of  the  rack,  the  eyepiece 
and  tubes  fdl  in  and  smaahed  tilie  flint  glass.  Would 
"  F.B.A.S."  or  other  astronomical  authoriues  kindly  in- 
form me  if  it  would  be  dieaper  to  have  a  new  flint  glass 
made,  or  a  new  flint  and  crown.!  Of  course  I  should  send 
fragments  and  the  crown  glass  with  the  brass  cdl  to  the 
maker.  Would  thev  also  tell  me  the  best  maker,  the  pro- 
bable cost,  and  the  time  it  would  be  away  T  We  have  an 
Sin.  reflector,  ll^ft.  focua,  but  I  prefer  the  4ft.  for  ordinary 
work.  — CoPXBxicus. 

[68362.]- Exhaust  Steam.— Wishing  to  increase  the 
draught  of  a  60ft  chimney  shaft  point  out  the  prindpal 
obie^ons  to  turning  into  it  the  exhaust  steam  nom  two 
16m.  bvSOin.  cylinders,  after  passing  through  feed-water 
super-neater.— Q. 

[68858.1- Eleotro-Platlnff  on  FemB|  dkc— Iwish 
to  deposit  copper  on  f  ema,  flowers,  && ;  alao  on  beetlea. 
Will  some  one  give  me  instructions,  or  refer  me  to  some 
good  standard  work  (fpving  instructions  on  the  'subject, 
with  publisher  and  jpnoe)  T  I  have  back  numbers  for  12 
months,  but  can  flndnothing  on  the  subject — Bboixvbb. 

[68354.]— BCenBnration.—Would  any  reader  show 
me  an  eaay  method  of  finding  the  area  of  a  cirde  in  feet 
tdiex  deducting  an  arc  from  it  t— Back  Ekd. 

[68366.]— Brass  Oastinff.— How  can  I  make  a  core 
for  a  brass  casting,  so  as  to  leave  a  very  smooth  hole ! — 
D.W. 

[68356.]-Amber  Varnish  for  Violin.— Can  anv 

reader  give  mea  redpe  how  to  makea  good  amber  vamidi 
for  violm  t — Abhi!Votoniak. 

[68357.1— Oramme  Dynamo.— Having  obtained  a 
aet  of  Oramme  dynamo  castings.  IfiOcp.,  wound  about 
111b.  of  No.  22  on  the  fidda,  and  atxmt  6Ib.  of  No.  18  on 
thearmature  in  10  segments,  taking  great  care  to  insulate  it 
thoroughly,  and  connected  the  fiela-magnets  so  as  abatterv 
current  can  magnetiae  them,  N.  and  S.  respectivdv,  I  find, 
to  my  disgust  inat  I  can  only  get  a  faint  trace  of  electridty 
from  the  terminals,  and  if  I  connect  the  terminals,  can  get 
some  sparks  at  ttie  brushes  on  revolving  the  armature.  I 
can  get  a  dedded  current  if  I  make  the  annature  revolve 
while  a  battery  current  is  circulating  through  the  Adds.  I 
shall  be  truly  thankful  if  you  will  hdp  me  out  of  this 
difficulty.— FATiBycB. 

[68368.]— Small  Forse'—Will  any  fdlow-reader  send 
IMutioulara  and,  if  poadble,  diagrams  of  a  small  f oige  for 
amateur,  and  also  of  a  small  fan  for  asme,  to  work  by 
treadle  t  The  hearih  of  fire  to  be  about  1ft  square.— 
Amativb. 
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[«869.]— Poppet.— Wm  "T.  C,  Bri«tol,"  or  any 
ireidergtYeitteuititictioznt  IliatQ  a  fecM  lOtn.  oentit 
D^adBtodr,  and anSln.  centre pot^pet,  mmg.  I  'want  to 
sake  the  jxmpet  to  vet  orer  for  taller  taming,  and  then  it 
iHU  bring  it  np  to  lOin.  Will  he  gire  iketoh  and  in- 
stroetions  how  to  do  it  f    Trouble  no  object— Lathx. 

168880.}— Pro£.  liOdoe  «nd  the  X^evden  Jar.— 
Oenld  angr  tm^k/e  fcine  oteotiana  lor  perronning  Pkof. 
JjoiigtfB  ezpenaenfei  vit^  theLefdn  jar  I  How  can  the 
wayeB  be  detected  aa  the  sparks  give  oat  light !  Cui  the 
Jar  be  «^^TBff^  with  an  inanotifni  ocjl !— St.  AuoDanxB. 

[6B8eL]— CQuNnnio  Aoid.— 1.  Wall  anyaneiaU  ma  th^ 
Unytfaia  aaid  ia  obtained  eammeraially  for  battsrr  pur- 
poaea!  Eownea  Mys  "Mut  100  parts  edid  aatoriited 
aololioik  biflhvoBiate  potaoaimn  with  Ifia  pacta  aqlpharie 
add,"  batthia  most  be  the  qoality  sold  ataboot  aa.  8d. 
PCK  poand,  and  not  die  dry  sort  nt  Is.  per  pound.  8. 
wh»  is  the  difference  between  ehxomieaflia  and  ohromie 
saltT— Wabi. 

reB8a8.>-Tlie  DCmb  of  a  Binwry  Star.— Hay  I 
'  aak  Idr  an  einlanation  of  a  difBealty  in  regard  to  the  eal- 
eolation  of  toa  nbove  by  the  mo&od  gim  in  Ball's 
«<  Astronomy,"  p  S87T  Let  T  =  periodic  time  of  the 
fltaz's  aati^ta.  and  t  =  that  of  the  eastili  oalcolated  for  a 
diatanoe  eqnAl  to  that  of  the  satellite  from  the  star. 


T*  _^   mass  of  son  and  earth 
4^       maas  of  star  and  satellito 

Bat  if  fftia  be  troe  of  the  membcn  of  two  oyatems,  it  moat 
also  be  trae  of  membors  of  the  same  system.    Thna,  ifT 
^  =  petiodic  time  of  Jupiter,  and  t  =  that  of  the  earth,  cal- 
ealaited  for  the  distance  of  Jupiter,  then— 
IP  ^   mass  of  sun  and  earth 
it      .  maas  of  son  and  Jupiter 

Bat  in  this  6aseT  —  (,  theretfore  the  maas  of  the  earth 
andof  Jupiter  aare  the  same,  whieh  is  aboard.  It  is,  I 
beUete,  tnie  that  satc^ites  faaring  tbe  same  nte  of  more- 
ment  are  distant  tixim  their  primaries  in  the  direct  mtio 
of  the  mooses  of  iheir  primaries.  Now,  the  proper 
motion  of  the  sun  is  reckoned  to  be  about  liBi  miles  per 
second,  which  is  about  the  same  as  that  of  the  earth.  The 
nearest  fixed  star  ia  eet^ainly  morethan  14  billions  of  milea 
distant  If,  therefore,  the  son  revolves  in  an  orbit^  its 
primary  must  have  a  mass  more  than  150,000  tunes 
greater  than  itself^  fer^ 

66  mfllhons  _^  maas  of  sun 

(14  billions       maas  of  son's  primary 

Hare  we  any  knowledge  of  stars  poanfairiTig  such  a 
stopendoas  mass  T— Fiksbubt. 

[68868.1— Soientifio  Amueements.— Will  some  of 
oar  raaden  kindly  suggest  a  few  adentiflo  amuaements 
citable  for  a  baoaar  ?  Am  able  to  obtain  instruments  or 
appamtna*- HoPBruiM 


AHSWEBfl  TO  OOBBEBPOSBSHTS. 
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*•*  AU  eemmmnioationM  tKoidd  h*  addr$»mi  to  the  Bditob 
a/ Me  BiroLiSB  MaCKAHiO,  889,  Strand,  W,  O, 

HINTB  TO  CORBESPONDBNTB. 

1.  Write  OB  one  side  of  tihepaperonly,  and  put  drawings 
for  iDoatrationB  on  separate  pieose  of  paper.  8.  Pattttlea 
to  queries,  and  when  aaawenng  quoies  pot  tiie  nnmben 
as  well  as  Hie  titles  of  the  queries  to  which  the  replies 
refer.  8.  No  charge  is  made  for  insetting  lettem,  queries. 
Qgiepliea.  4.  Letters  or  queries  aaking  for addwasoa of 
mafwi^'i' "  f  w  or  coi  respondents,  <x  where  toola  or  other 
axtiolesoaA  be  ^vrchaaeo,  or  replies  giving  eudi  infocmar- 
tioo,  cannot  be  mserted  except  as  advertisements.  6w  No 
9nMtion  asking  for  educational  or  ■ioyifiew  w#rw.myf^^^ 
la  answered  through  ^  post  6.  Le&ers  sent  to  cone- 
spondcBBta,  under  cover  to  the  Bd£tor,  are  not  forwarded, 
aad  tlie  names  of  ccnrespondents  are  not  given  to  in- 
quiren. 

%*  Attention  is  especially  drawn  to  Hint  No.  4.  T^ 
ipaee  devoted  to  letters,  queriea,  vid  repUea  is  meant  for 
toagclianl  good,  and  it  is  not  fair  to  occupy  it  with  qaea- 
tian8«D«h.aaarelndieated  above^  which  are  only  of  Indi- 
vidual interest,  and  which,  if  not  advertiaenMBta  in  them- 


Tbe  fdUowiog  are  the  initials.  ^,  of  letters  to  hand  up 
to  Wednesoay  evening,  April  10,  and  nnaoknowledged 
elaewhere: — 


J.  .FtAJiciB.— Q.  Galver.— D.  NiooL— King,  "W^mAhmiwk 
and  Oo.— Beta  ffinna.— W.  a,  LiveipooL— A.  H.  &— 
!I>ro.«-Otte  in  a  Jnx.— Keen  GompetiBoa.— Woricahop. 
— Ne  Hoa  Ultra.— An  Old  Bnbaoriber.— Ecmd.— 
EIectrioAmateur.—H.£.H.— Baritone.— W.  H.  H.— 
Enquirer.^J.  M.— Nemo.— Bath.— H.  Spink.— Jim. — 
H.  Wake.— Vooght.— F.  E.  C— tt.  WiDrins.— J.  R. 
Murray.— J.  F.  Cwote. 

FoTSHTiAL.  (A  reference  to  manv  Letters  and  Bepliea 
_  in  our  back  volumes  may  help  you ;  or  a  mudy 
of  the  be8t4mown  textbooks  will  no  doubt  lead 
to  a  solution  of  your  difficulties.  It  is  highly  ne- 
oeasary  that  a  thorough  comprehentioa  of  the  mean- 
ing of  the  terms  used  should  be  obtained.  If 
you  put  some  definite  query,  no  doubt  a  «i«^«iti»  r^ly 
will  be  given ;  but  what  you  send  now  ia  nrach  too  long. 
Bead  up  Mr.  Sprague'a  articles  in  bade  volumes,  or  hia 
work— '^Electricity  :  its  Theory,  Sources,  and  Apfdica- 
tions.")- Axous  Macookald.  (No  one  can  say  how 
far  a  pair  of  given  telephones  will  work ;  it  is  a  questian 
for  experiment  with  the  instroments  uid  the  line. 
Telephones  are  at  work  nowadays  through  some  hun- 
dreda  of  mile*  of  line  wire.)— A  Btbscbibkb.  (Friction 
ia  a  question  of  pressure,  irot  of  surface ;  but  as  to  your 
inquiry,  the  answer  is  simply  that  it  depend^  on  brake 
power.)— Jael.  (Thanks  for  pointing  out  tiie  errors, 
llioee  who  read  French  will  readily  underatand  that 
they  are  ^riiat  printers  term  **  literala  "— ta  for  m,  and  I 
fori.  Occurring  in  a  book  they  woald  beunpardonable, 
-  bat  in  the  4aae  of  a  newinaper  -whidi  mnpt  **ffet  to 
nreoB  "  by  a  atated  time,  they  are  **fTnnMf(  Ot  one 
wing  yau.maT  be  aasnred :  if  all  our  oocreppondnnta 
■  wrote  aa  clearly  aa  yon  do,  printot's  enrova  would  be 
few  indeed. )  — CAXBaiDoisHiBs  Bot.    (11i«  ffgp  oC  the 


flies  are  laid  by  hundreds  in  a  very  short  time,  and  not 
much  space  is  required  for  them.  If  the  remains  of  the 
manure  heap  were  not  burned,  the  egoa  may  have  been 
in  them.)— Wii.UAM  T.  Smith.  (Sena  up  the  sketch  of 
the  water  motor,  for  if  it  ia  asgood  fs  you  imply,  it  will 
no  doubt  interest  readers.) — Gospkl  Oak.  (An  adver- 
tisement mig^t  procure  jrou  a  situation;  but  tliere 
is  no  lack  of  plumbers  in  London.)— P.  Hxwsox. 
(See  replies  in  bade  numbers.  There  are  no  trust- 
worthy data  for  such  small  boilers.  So  much 
depends  on  the  workmanship.  See  Hints  No.  6.)— 
M.  L.  (You  can  adl  an  aitide  for  which  an  amdicabon 
for  a  patent  haa  been  made,  but  you  must  not  put 
**patent"  on  it;  you  may  put  "patent  applied  for." 
ThejKpplication,  when  accepted,  protects  you  for  nine 
months  for  ten  months  if  neoessary  by  paying  a  small 
fee) :  ben  there  ia  no  "patent"  untu  the  comiMete  sped- 
flciaon  haa  been  aeued.  Hie  Patent  OlBoe  is  in 
Soottiampton-buildinffa,  Chancery-lane,  London ;  there 
are  patent  agents  in  ooth  Durham  and  Newcastle-on- 
lyne.)— J.  H.  (Tlie  pane  for  boiling  sugar  in  making 
ocmfectioaery  should  oe  of  copper,  and  the  mdted  susar 
ahoold  be  stirred  frequently  to  prevent  it  burning. ) — 
C.  B.  O.  (Scarody  undentand  what  you  mean.  The 
reflectors  made  in  these  times  are  invariably  sflvered 
slaas.  See  indiees  for  refeiences  to  artides  giving  full 
direetiona  for  making  and  testing.)— AnATana.  (u  you 
refer  to  back  numbers  yon  wiU  find  a  ^reat  deal  about 
winding  dypamoa.)— Nkmo.  (See  the  index  to  the  last 
volume.  There  are  full  instniokions  for  silver  plating 
in  that,  and  the  first  letter  was  published  so  recently  as 
Dec  14  last  See  alao  indices  to  back  volumea.}- 
loNooAJius.  (What  do  you  mean  ?  What  information 
do  you  want  about  Lord  Kilmarnock  T  He  is  W.  H. 
Hay,  Earl  Errdl  in  the  Scottiah  peerage,  and  the  hdr 
takes  the  title  of  Lord  KihaamocK.  2.  Mow  can  anv- 
one  give  any  idea  about  your  old  china  without  toe 
'*  marks,"  iniich  you  should  find  at  the  bade  t  Such 
aitidea  must  be  examined  to  be  valued.)— J.  G.  (We 
are  very  much  afraid  you  will  have  to  work  out  your 
**  idea,'*  as  yon  call  it  for  youradf.  What  do  you  want 
to  do  with  a  direc^vidon  roectroscope  under  toe  micro- 
aoope  f  However,  look  op  bade  numbers,  and  you  will 
ftna  all  the  direetiona  necessary  for  fitting  up  the 
prisma.)— Ykxtilatob.  (Probably  a  cap  is  required  on 
the  end  of  the  pipe  whidi  takee  the  fumea  to  the 
external  air.  Tnat  pipe  should  certainly  be  turned  up, 
at  any  rate.)— Kxtboaxp.  (Tes,  "  methylated  spirit 
but  aak  for  pure  spirit  not  what  is  known  aa  *'  flnidi,** 
which  contains  a  little  shellac.  8.  French  polish  and 
vamiahea  of  all  kinds  are  cheaper  to  buy  than  to  make, 
unless  wanted  in  large  quantities.  To  vahka  tiie  poliHh, 
dissolve  8or.  of  didlac  and  }o2.  of  gum  benzoin  in  a 

Et  of  wood  naphtiia,  keeping  the  bottle  in  a  warm 
t  not  hot)  room.}— MAvcirBSTKR.  (Hard  water  can 
Krftened,  as  a  rule,  by  stirring  into  it  a  **  cream  "  of 
quicklime  and  water,  as  explained  some  hundreds  of 
tunes  in  back  vohunea.  }.  A  medical  man  must  tell 
you  the  **  best  remedy"  for  gastritis,  which  is  really  an 
inflammation  of  the  membranes  of  tne  Rtomadi,  and  a 
rather  aerious  ailment)— Livx  Faoo.  (We  have  illus- 
trated several  methods  of  diowing  the  circulation  of  the 
blood  in  the  foot  of  a  frog,  and,  so  far  as  we  know, 
there  in  no  law  against  it)— LAaouaaa.  (A  question 
of  no  interest  except  to  the  contractor.  See  one  of 
the  price-books.)- A  BaoHAarrx.  (There  is  no  means 
of  toting  the  purity  of  water  in  a  rough  and  ready  way : 
but  the  addition  of  a  little  permanganate  of  potaah  wul 
diow  by  the  jrink  ooloor  quickly  dianging  to  a  brown 
that^  water  is  charged  with  organic  matter,  and  is, 
therefore,  suspidoua.  See  indices  for  many  useful 
hints,  but  it  is  risky  hi  Uiaextreme  to  drink  water  taken 
from  a  ditdi.) — B.  C  (Why  not  look  up  the  indices  of 
bade  vohnnesf)— T.  X.  S.  (See  the  catalogues  issued 
by  the  poblisbiBri:  the  questions  are  not  suffi/oently 
definite  to  apeeify  any  particular  wnka.)— Axxioitb. 
(Tty  again ;  bat  aee  that  &e  metal  is  at  the  right  heat 
and  duat  the  moolds  witii  powdered  charcoaL )— Folkx- 
rromt.  (Scrape  well,  ana  flien  polish  as  you  anggest 
using  the  hand  aa  Oe  final  poliaher.)— D.  uaRx, 
(Oannot  sive  any  opinioa  without  seeing  the  sketch  or  a 
lamp.  Many  f onus  have  been  patented  ;  but  a  aimjple 
metal  reservohr  lamp  is  aa  safe  aa  any.)— Alool.  (See 
the  indices  of  back  volomea.  No  one  can  possibly  tdl 
what  you  can  aee,  nor  even  give  an  opinion  of  any  value 
without  aome  idea  of  what  yoar  near-sightedneaa  will 
allow  yooto  da  Oeialookthrooghatdeeoopeof  good 
make,  and  form  your  own  idcM.)- Ralph  Loudox. 
(TYansartions  of  leuned  aocietiea  fre  usually  published 
at  the  sodetiei^  offices;  but  all  information  can  be 
obtained  by  addressing  the  oecretaries.)- B.  A.  B. 
BxmnETT.  ("  Beproduwd  direct "  mobajbly  means  the 
now  oommon  procesa-rihotographing  the  drawing, 
tzanaf erring  to  xinc,  ana  then  eating  awaythe  metal, 
exoeot  whcore  the  linea  of  the  drawing  are.  The  prooeas 
haa  been  described  many  txmea.)-W.  H.  M.  (The 
best  way  is  to  get  someone  who  knows  to  pronounce 
them  so  that  you  can  hear:  but  St  John  iM  usually 
pronounced  like  Sinjun.) — O.  T.  H.  (You  can  try  book- 
oindeTK'  glair,  rubber  solotion,  or  gum  tragaoanth.)— 
Hot  Watkb.  (We  do  not  know  whether  there  is  such 
a  ti4>  made;  but  we  do  know  that  it  is  not  worth 
patenting  anything  unless  people  can  be  induced  to  buy 
it  You  should  nave  referred  to  previous  anawer  at 
least  by  date,  but  preferably  by  page.)— Geoeoius  Bkx. 
(Oet  a  Banid  Rertiiinfar  lei».)— Nk w  Si  KftrRiBER.  (See 
recent  back  numbera— thelaitt  for  one.)— M.  Dioxixsox. 
(It  is  certainly  advimble  to  employ  an  agent  but  not 
abedutdy  necessary.  WritetheSecretary  of  theMutaal 
Aid  Association,  2,  Grenham-buildingii.  B.C.,  or  any  of 
the  other  patent  agents  advertising  in  theae  columna.)- 
Daxaos.  ( Poosibly  due  to  some  obacure  skin  disease. 
We  shoola  try  a  pordy  vegetable  diet  for  twdve 
montha,  and  oonsolt  Dr.  Aninscw  of  the  WteJdy  Timea 
and  Echo. )  —A  Youvo  Oasxavaa.  (You  have  seen  what 
other  correspondents  have  said,  and  most  form  your 
own  opinion.  We  aee  no  oae  in  pobliahing  further 
letters  with  vary  inoompleta  dataila.) 


Bvery  Herwe  and  Koeole  of  the  Bodj  i< 

•trc&fttacBcd  br  vcartH  HAHK»Hr  BLECTBOP4THIC  BELT.  It 
bMrwtorcd  thmiwdi  of  — fltrtrt  to  yrrfrrt  health,  aad  i«  Ui«  b«tit 
kaowu  c«r«  tm  Mcttoubm*,  DcbiUtjr.  Rh»«a»Uam,  Oovt,  Seiftttea, 
LiTcr  Mtf  KidMr  DunaM,  I«4W«'  KtimnU,  Sec.  PuaphUt  vaA 
•driet  frae  «■  •gdtita.tum  to  th«  MEDICAL  BATTF.BY  CO.,  Limited, 
"  OXPOBD-ffrREET.  I/moON,  W.  trjomtr  of  E*tbb(me-pbe«)b 
m  mU  inmmt  miltbamkt  mmi^mam  »»  »»it aad P— ^yst. 


CEE88. 

All  oommunieationa  for  this  deurtn^t  t^i 
addreased  to  **  J.  Piaaca,  yndladf,  UplTi&e,  br^t 


PBOBLEM  MCXUY.- Bt  Mu.  W.  J.  Bis:^ 


m,  ox 

Tmm 


White  to  play  and 


Whiu. 

1.  B>K& 

2.  KtorB 
Alaol.  P 


Bousnom  to  1441. 

BUck. 

1.  Anj. 


takeaP. 


NOTICBS  TO  OOBBESFON-DENTB. 

CoBXXCT  aolutiaaa  to  1442  by  Othdlo.  X<?adeka 
BoluB,  J.  e.  Hankin,  F.  FenmaAo,  J.  W.  Bali 
Tattenall,  J.  B.  Price,  B.  aanden,  A.  Wheriff.  11 
Muaio,  H.  Fellowa,  A.  AOowa,  P.  W.  y 
P.  C.  C.  (2),  &  Betehford:  to  1441  by  Ciar*! 
Dean,  J.  JB.  Fkiee,  B.  Saalca.  J.  W.  Besd.  J.  G 
MmdelsarAn,  B.  Betchted,  A.  Wheeler  daX 
Muxio  (ditto),  J.  Keehle  (dnalaK  W.  C.  lUrtm 
continuation),  A.  Bohu  (ditto  with  qointoplt  ,  J.  I 
(dnala),J.  Bcyden  (dittoL  J.  C.  Breaoer  ci:Ai 
Henaing  (ditto),  A.  C.  WoaeidcD,  aad O.  A  yb»' 


F.  Pkxxaxdo.- How  is  it  impoasible  ii  Wbr 
Kt-QB2,«rc. 

J.  OcoB.— We  shoakd  erawidfr,  in  the  cv?  r>i  oi 
that  there  were  UMxe  toan  one  ooabsnatije.  bai'.k 
othen  were  naned  by  daals. 

F.  W.  N.  LAXBXBT.—Yott  are  entered  fir  ft  :t.-^ 
section.  A  sui-mate  is  that  in>riiirii  Whit.?  fcr««  3 
to  mate  him  in  a  certain  nmnhrr  of  moroA.  hv^4 
if  you  send  the  key  move. 

J.  W.  BxAD,  A.  Wheckr.  J.  C  Bremos.  and  A.  I< 
are  entered  for  (A],  £.  Betcfafoad  lor  '  A^  sad  B 

B-KB3 


B,  Xixox.— If  1. 


P  takesB 


A.  C  Wnaxxnax.— MnAbbotfa  three>KiiOTe  n 
first  Toarney  problem  in  seetioa  A.  Vc&r  -ilsuai 
do  veiT  '«>«Ilf  but  yoo  haivt  araxttod  ike  •laAl^  &c  i 
whioh  the  problem  aboimda. 

Muzio.— We  are  not  «ne  &at  after  8.    -|-^,1 

9.    ^^A.  .  la  ?^ ,  11.  O-B  5  :  A\  that  ^-» 

atakesP  Q-BS  ^     , 

thebeBtoflt,as  be  is  nrinas  two  nieees.    H'^ -^ 

proceed  if  U-K^-f!   Ha.  ^^^^^.  PaWs^ 

ever.  Black's  etfamofvmaEy  be  iiBfvyved  oa.   V -tJ 

*    ^    -  BtakssP 

prefer  6.  p-a  4. '.    ttB^S   ' 

Tbx  Lmmu^im  Ck^mkU  wfll  start  a  orv  ;3oM 
Tourney  en  May  U4.  a«d  a  Salirtiae  Taarnrr  cc  iffv^ 
Ptar  the  fbnner.  ftiaes  of  1«B^  ts^  aad  ii.  «i  cv  * 
for  the  thrse  beit  two  iwuj  «■*  a.  F*  ^  f 
priaesofSa.,  Ss..  and  Ik,  UnUki  wah  yxtgx"^ 
Satranoe  lees  (ed.)  If  thsre  a»  mw  ihM  »  osapsja 

WeMlem  MaymxiMe  F^/^tm  fat  Apffl  rem^d  « 
thanks.  


CHASGBS  FOR  A9^ 


;<:*yMll^ 


Tbiitr' 

Every  AddstaoMl  CsM 

Pitart  Pie* 
«fimnrds  M.  pn- kar. 
line.    No  Fnmt  Pa^r  m 
th«B  FfTC  ShiBiafi. 


»  L 


tt#  r<  '' 


appear  taitbi 
prepaid ;  M 
where  the  oi 
naicftairaP.O^ 
[pMlbrablT  haU^ 

TIm 
(or. 


^=?;^ACTn.  19, 1889. 


ENaUSH  MEOHAMIO  AND  WOEUl  Of  SCIENCE:    No.  1.256. 


143 


.rjt  (!?nBli»{i  jWetijanit 

■^ro  WOEtD  OP  SCIBNCB  AND   AET. 

ifr. 

FSIDAT,  APEIL  19,  1889. 


-  .Ecmtic-BELL  coirsTaircnoir- 

K. 

By  F.  C,  AiXBOP. 

h     fAVTNG    constracted    s>everal    forms  of 

.  L    indicator  moTements,  we  will  now  turn 

f    attontton  to  the  fitting  of  the  movemento 

^e  the  iadicator  cases.    Fig.  56  is  a  four- 


allotted  to  each  moTement.  In  fitting  op  on 
iudic&tor  of  this  form,  the  case  having  been 
made,  the  moremonta  are  screwed  against 
the  hack  of  the  case  in  siich  a  position  that 
the  vanes,  when  released,  oomo  opposite  the 
perforations  in  the  dial.  Five  terminals 
maet  then  be  fitted  at  the  top  of  the  case, 
and  the  movements  connected  up  to  these 
terminalH  previous  to  fitting  the  throwback 
eear.  The  connections  are  shown  by  the 
dotted  lines,  and,  as  will  be  seen  from  the 
figure,  there  is  a  terminal  to  each  movement, 
the  remaining  one  being  common  to  the  lot. 
The  connecting  wire  should  consjat  of  No.  18 
B.W.O.  naked  copper  wire,  the  wire  being 


fixed  the  washers  d,  against  which  press  the 
spiral  springs  t.  Into  the  bottom  rod  a  is 
fixed  the  rod/,  which  carries  at  its  lower  end 
the  knob  17.  Four  pins,  h,  project  out  from, 
four  of  the  upright  rods  b.  The  action  of  die 
gear  is  as  foQowe: — When  tho  knobi^iB' 
pullod,  the  whole  fnunowork  moves  down- 
wurds  against  the  pressure  of  tho  spiral 
spring  r>,  causing  the  pins  &  to  engage  with 
the  ends  of  the  vane-leveni,  thus  resetting 
the  vanes.  The  framework,  in  obcdicnoe  to 
tho  springs  «,  returns  to  its  normal  position 
when  the  Euob  is  released. 

The  two  rods  a    should  bo  maile  out  of 
brass  tube,  holes  being^  drilled  in  them,  into 


rxg  57 


Irop  indicator  with  the  front  of  the  case  re- 
aovod.  showing  the  four  movements  (which 
'"■of  the  form  illastiated  in  Fig.  36,  article 
^1-,  and  tho  throwback  gear.  The  move- 
incDUiiro  about  half-size;  out  neither  in  this 
"r  tho  following  figure  must  the  cose  shown 
"•'  tiikon  as  tho  right-ai/^  one  for  tho 
number  of  movements,  as,  for  the  sake  of 
ilfiarnesp,  the  case  has  been  made  larger.  In 
nuttit'fi  it  is  raroly  so    much  space  can! 
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either  stapled  round  on  the  inside  of  the  case, 
or  let  into  grooves  at  the  back  of  the  case, 
which  grooves  are  afterwards  filled  in  with 
paraffin  wax. 

Wo  can  now  fit  the  "thiowback  gear." 
Looking  at  Fig.  56,  it  will  be  soon  that  this 
consists  of  tho  two  horizontal  rods  a,  which 
are  Joined  across  by  the  five  upright  rods  6, 
the  outer  two  of  these  five  rods  sliding  in  the 
four  guides  e.    On  these  two  outer  rods  b  are 


which  solder  the  brass  rods  6.  The  pins  h 
are  made  out  of  brass  wire,  and  screw  into 
the  rods  h.  The  guides  c  should  be  made 
out  of  1-16  sheet  brass,  being  cut  off  to  tho 
requisito  length,  and  then  bout  at  right 
anRles. 

Fig.  57  shows  a  three-drop  inflicator,  wi! 
pendulum  or  salf- replacing  movenients, 
relay  being  fitted  inside  tho  ciuse  for  closii 
the  bell-tarouit.    The  movemoiits,  the  co 
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struction  of  which  was  doecribo<l  in  the  last 
artiole,  are  fixed  to  the  baseboard  of  the 
indicator  case,  the  connectionB  to  the  termi- 
nalH  being  either  fixed  insido  or  let  into  the 
back  io  the  manner  doecribed  for  the  previous 
indicator.  There  are  six  terminals  to  the 
indicator,  the  two  outennost  being  inserted 
in  the  local  beli-circuit.  Of  the  remaining 
four,  one  boob  to  each  of  the  three  move- 
ments, whue  tlie  fourth  goes  to  the  rela}' 
coils,  and  afterwards  the  free  ends  of  all  the 
movements.  All  the  joiata  inside  the  indi- 
cator must  be  solderad,  resin  (and  on  nc 
account  "spirits")  being  used  as  a  flux. 
Fig.  66  in  "  Practiual  Electric-Boll  Pittintt," 
shows  the  extomal  connections  of  an  ii^- 
cator  of  this  sort.  The  indicator  shown 
there,  however,  is  a  six-drop  one,  and  there 
ia  a  slight  difference  in  the  arrangement  of 
the  terminals ;  but  if  the  left-hand  terminal 
in  Fig.  57  is  put  over  to  the  right-hand  side, 
the  arrangement  of  the  termiimls  in  the  two 
figures  wOl  be  the  same. 

Since  the  space  required  for  the  different 
forms  of  movements  varies  so,  it  is  obvious 
that  no  standard  size  of  case  can  be  givei 
a  certain  number  of  movements.  One  form 
of  movement  occupies  perhaps  a  large  amount 
of   space,   while  another  requires   a   lot   of 


Pis.  69. 

room  for  the  vane  to  swing  in  ;  a  third,  also, 
though  of  small  siee,  may  require  a  great 
depth  of  cose.  Thus  a  case  made  for  one 
kind  of  movement  is  generally  eminently 
unauitablo  for  another  form.  Tor  such  as 
may  like  to  construct  their  own  indicator 
cases,  the  diiiionsious  given  below  aro  for  an 
indicator  case  suitable  for  eight  movemonta 
of  the  form  shown  in  Fig.  36.  Fig.  '>9  shows 
the  bock  and  body  of  the  case,  while  Fig.  58 
is  the  lid. 

In  ordor  to  construct  the  case  wo  shall 
require  some  five-eighth  walnut,  mahogany, 
or  teuk.  Out  of  this  wood  we  fiist  cut  the 
backboard  a  (Fig.  59),  which  is  16in.  long 
by  11^  brood,  the  comers  being  rounded  oS 
and  a  sniaU  moulding  run  round  for  the  sake 
of  appearance.  Next  the  two  pieces  (6  6) 
which  form  the  top  and  bottcon  of  the  case 
are  cut  out,  these  pieces  being  14J  long  by 
11  deep  and  g  thick.  The  side  pieces  (ccj, 
which  ore  Dj  lone  by  1|  deep  and  g  thick, 
Are  then  cut  oS,  uie  ends  of  these  pieces  being 
let  into  the  top  and  bottom  pieces  (6  6)  so  as 
to  form  the  body  of  the  case,  whoso  internal 
dimonsiona  are  13  by  8.  It  will  be  best, 
previous  to  fixing  this  framework  on  to  the  back 
of  the  case,  to  prepare  the  surfacea  for  French- 
IKilishing,  which  being  done,  the  framework 
18  placed  on  the  bock  into  the  position  shown 


Fig.  59,  and  fixed  by  nailing  through  from 
the  back.    For  the  lid  (Pig.  5S),  the  two 


pieces  f/^i,   15iu.  long  oT  IJ,  and  the  two 

Sieceeijro],  lOin.  long  by  IJ,  are  cut  out  of  the 
wood,  being  afterwards   out   to  the  shape 


shown  in  secaon  A,  by  a  moulding  plane. 
The  slot  (e),  which  is  on  the  inside  of  the  lid, 
is  to  receive  the  glass  and  dial.  The  ends  of 
the  pieces  (a  g)  are  then  cut  to  a  tenon,  and 
the  ends  of  the  pieces  {//)  mortised  to  receive 
them;  the  pieces  being  afterwards  secured 
together  by  gluing.  The  parts  of  the  lid 
and  case  that  are  exposed  to  view  should  now 
be  French -polished,  the  lid  being  afterwards 
fixed  to  the  case  by  means  of  the  hinges  (li). 
There  are  two  ways  in  which  the  indicator 
dial  may  be  mode,  let,  there  may  be  a 
plain  glass  front,  behind  which  comes  a  sheet 
of  zinc,  the  zinc  being  cut  away  to  show  the 
vanes ;  or  2nd,  the  glass  itself  may  be  painted 
and  lettered,  thus  doing  away  with  the 
necessity  for  the  zinc,  ^e  first  method, 
though  the  easiest  (owing  to  the  difficult 
process  of  painting  the  glass),  does  not  look 
BO  well  as  the  second,  where  black  ground 
relieved  by  gold  lines  gives  a  good  finish  to 
the  indicator. 

(TobteonUmud.) 


A  SMALL  PORTABLE  APPAEATU8 
FOB  THE  SAFE  ASS  EASY  FRO- 
SnCTION  OF  UAOKESHm  LIGHT. 

AT  a  recent  meeting  of  the  Academy  of 
Sciences  at  PHiia,  Messra.  Ou^bhard  and 
Itanqao  described  a  new  portable  apparatus  for 
the  production  of  magneeic  light,  which  is  likely 
to  attract  much  attention. 

The  use  of  "  photo -powdera" — that  ie  ei- 
plosive  light -prooucing  mixturas,  the  basis  of 
which  is  DuiaTieBiiim — has  more  than  doubled  the 
field  of  activity  of  instantaneous  photography. 
But  there  is  very  greal  inconvenience,  even  danger, 
on  Bccoiint  o(  the  eiplodvenoas  of  the  Bubstances 
which  enter  into  the  composition  of  these  powders ; 
then,  too,  there  ia  the  irritating  action  o:  " 
lungs  of  tha  clouds  of  smoke  produced  by 
bustion  in  the  confined  atmosphere  of  a  i 
The  direct  combustion  of  magnesiuni  powder 
projected    into  a  flame  does  away  with  these 

I  proposed  is  ci- 

_...(,.    ..^  ^^ 

o  the 


The  apparatus  which  ii 


,  a  vast  improi 
cumbrous  nnd   costly  amxngcmenta  which 
hitherto  been  in  vogue. 

A  small  tube  about  10cm.  long  and  0'4c.m.  in 
cahbre,  twisted  like  a  huntsman's  horn,  con- 
stitutes the  whole  apparatus  (vide  Fig.  1  and  2). 
At  one  of  the  ends,  slightly  widened,  a  small 
quaatily  of  the  powder  is  introduced.    0-2gTm.  (a 


fight  amply  sufficient  at  a  distance  of  3  mttica 
for  an  object -glsBS  of  2cni.  aperture  and  10cm. 
focal  len^h.  At  the  opposiU  end  of  the  tube  is 
a  small  mdiarubber  bulb,  such  as  is  used  for 
ejecting  a  fiquid  from  a  bottle  in  the  form  of 

The  ring  of  the  tube  is  then  simply  passed  over 
the  index  Snger,  ml  in  Fig.  1 ,  or  over  the  thumb, 
as  in  Fig.  2,  the  bond  holding  a  lighted  candle. 
Thus,  the  open  end  of  the  tube  is  presented 
obliquely  to  the  largest  part  of  the  fliune.  All 
Ihnt  is  necessary  now  is  to  squeesa  with  the  free 
hand  the  indiarubber  ball,  when  the  powder  is 

S rejected  into  the  candle-flame.  A  flash  is  pro- 
need  instantaneously,  which  gives  a  light, 
rich  in  actinic  power,  sufficiently  strong  for  the 
putpoM  of  pbon^taphy. 


Other  foims  of  attaching  the  tube  la  \i' 
candle  can  readily  be  devisett— e.g..  Fig,  3  iliti'. 
the  use  of  a  coiled  wire,  thus  leaving  tLr  hid 
free ;  or  tho  tabo  itself  may  be  roiled  rnimd  \b 
candle,  or  held  with  a  clip,  or  by  any  other  mi. 
venient  means  which  the  operator  may  deiiit. 

The  greatest  advantage  of  this  amngenunt  it 
perhaps,  the  certainty  and  ease  with  vhiii  a 
operator  can  illuminate  the  Qeld  at  the  pmik 
instant  he  may  desire. 

Again,  several  of  these  candle*  may  be  ammthl 
in  position,  the  tubes  connectod  with  one  iiuL. 
rubber  bell,  which  places  them  all  nndn  \i, 
control  of  the  operator,  who  can  thus  piodu[«  i 
number  of  simultaneoiiB  flashes. 


A  KODEL  LOC0KOTI7E.-7L 

17IG.  14  shows  the  crank-axle  dimensjunsl  In 
.  our  model,  and  approximately  proponim  l 
By  this  it  is  seen  that  tho  largest  portios  'a  liui 
which  enten  into  the  nave  of  the  wheel,  ladlhl 
the  cranh-pinA  is  larger  thor  the  body  of  the  u]f. 
In  an  ordinary  engine  tho  diameter  of  the  jKjitin 
B  entering  the  nave  may  be  SJin.,  «f  Qt 
jouroal  C,  Tin.  to  Tjin.,  of  the  pin  A,  Tio.  b 
T^in.,  and  the  axle  D,  6Jin.  to  Tm.  Theirab^ 
portion  of  the  axle  is  that  where  the  juicti'e  ui 
the  pin  with  the  webs  £  occurs.  I  have  dFpuv-i 
slighly  from  correct  proportions  in  the  rtUr.;- 
lengths  of  crank-pin  sod  web  Ihichifssrar  ' 
order  to  give  a  trifle  more  room  forthefittini:'' 
tho  big  ends  of  the  connecting  rod.  The  pn  t 
longor,  and  the  webs  a  trifle  thinner  thu  vixili 
coincide  with  correct  proportioni,  the  Uuu 
dimensioiis  being  usually  alike,  or  nearly  m. 

The  niikldng  of  a  civik-axle  even  for  i  Ok^i'- 
involvos  a  doai  of  labour— so  much,  in  fiict,  tlu!  • 
feel  almost  disposed  to  suggcat  soioe  rerj  la- 
oithodoi  alternative,  such  as  making  >  ptnan 
and  iiiBtiig  In  phosphor-bronze,  wherebv  a  driJ 
of  roughing-out  and  filing,  and  lathe- worl:  r-.':!! 
be  saved.  I  only  suggest  phosphor- Irt;- 
because  it  is  one  of  the  toughest  materials  ra*! 
obtainable — thatis,  by  casting.  MalloiblpaHim 
would  look  bettor,  but  1  think  it  would  ht;*!.! 
stand  the  atresa  of  work  in  the  model,  il  mztl 
perhaps  be  adopted  by  increasing  tho  dimfU  I 
from  fin.  to  Ain.  However,  the  way  Ie  nil' < 
proper  forged  crank  is  as  follows :  .       r  I 

Procure  a  bit  of  BoBsemer-Btcol  bar,  f  itb«  |'| 
square  or  ronnd  section,  and  get  aemith  lo*'.ii 
on  two  blocks  to  form  the  dips  of  the  cnst  u  I 
a  square  bar  is  used,  its  flat  faces  will  sEori  f-'i  i 
jointing  surfaces  for  the  welds.    TboendianJ;-'  | 
portion  intomiodiate  can   be  roughly  aw4pJ>| 
the  circular  form  before  the  blocks  ow  wfli"!  * 
Tho  complete  soundness  ot  these  weldl  JJ  « i""^ 
of  the  fiTBt  importance,    else   when  mufh  1' ■ 
has  been  bestowed  on  the  crank,  it  oiay  hj^' 
be  thrown  to  the  scrap-heap.     Hon«  «  ''' 
way  in  which   a   crank  can  be  nude,  n-i 
avoiding  welding,  is  as  follows : — 

Get  a  roctanffular  slab  of  mild  steel  ot  m^' 
size,  and  marking  dimensiooH  of  Ihf  ""* 
roughly  with  chalk,  cut  out  pieces  «l  roidJl'  ■' 
ends,  OS  shown  in  Fig.  15.  Swsgo  lin*"  ■" 
ends  to  form  the  joamal  portions,  end  amp  f^ 
middle  to  form  the  intermediate  parti  "^''f' 
ample  material  for  waste  in  tuimngi  "t* '''■ 
than  fin.  in  diameter  even  for  tho  model.  i«:' 
large  ollowance  is  necesssry  because  of  "^^ 'T'^l 
lar  and  inaccutxto  character  of  forgod  ""  *" 
as  this.  Now  take  a  good  white  heil,  »l=i'" 
welding  heat,  about  tho  central  swagel  {««''■ 
localisina;  the  heat  as  much  as  powNt  ^  'f 
cloatng  uie  other  portions  with  damped  iM-  "^ 
means  of  two  pairs  of  ton^  torn  ^"^X.' 
portions  in  opposite  diiections  to  one  >"*';■ 
until  they  are  tuDught  into  pootiona  at  afi'' 
mate  right  angles  with  each  other. 
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Boforo  any  machining  is  done,  lining  out  is 
necessary ;  or,  alternatively,  the  crank  journals 
and  end^s  can  be  turned  bisfore  lining  out  the 
centres  of  the  pins,  only  then  we  must  be  sure 
that  there  is  metal  enough  about  the  pins  to  hold 
up  to  the  correct  diameter  at  their  proper  centres. 
The  first  thing  is  to  get  two  lines  at  absolute 
right  angles  with  each  other,  passing  through  the 
centre  oi  the  axle  and  of  the  cranks,  averaging 
cqutil  quantities  of  metal  in  the  rdugh  forging  on 
e:ich  side  of  these  lines,  so  that  the  amounts  to  be 
removed  in  machining  shall  be  fairly  equal  all 
round.     This  is  done  as  follows: — 

Lay  the  crank  (Fig.  16)  on  the  veo-blocks 
A  A  upon  a  level  table,  properly  one  of  iron, 
plancHl  true,  and  called  a  marking-off  table.  If 
>»uch  is  not  available,  use  the  top  of  a  lathe- 
licd,  or,  if  that  is  not  broad  enough,  the  table  of 
a  planing  machine,  or,  failing  that,  the  surface 


of  a  very  true  piece  of  well-battened  board. 
Whiten  the  forgmg  with  chalk,  and,  with  a 
Bcribing-block,  B,  set  to  appropriate  position, 
mark  a  centre-line  all  round,  which  line  will  be 
parallel  with  the  plane  of  the  table,  the  latter 
supplying  that  base  of  operation  which  is  want- 
ing in  Uie  rough  and  irregular  outline  of  the 
forging.  Then  turn  the  forging  round  to  right 
angles  in  the  blocks,  testing  the  lines  just  stnick 
with  a  set  square  from  the  table,  taking  measure- 
ments from  the  vertical  edge  of  the  square  to  the 
sciibed  lines  up  and  down  with  calipers.  When 
thus  correctly  sot  at  right  angles  with  its  former 
position,  scribe  the  second  centre  line  all  round 
transversely  to  the  first. 

While  one  of  the  cranks  with  its  centre  line  is 
thus  in  the  vertical  position,  mark  off  trans- 
versely to  that  centre  line  the  position  of  the 
centre  of  tlie  crank-pin  belonging  thereto.    To 


do  so,  take  with  the  scribing-block  the  centre  of 
the  axle,  and  mark  that  on  the  vertical  face  of 
an  independent  squared  block  (Fig.  17,  A),  such 
as  is  commonly  used  on  marking- off  tables.  On 
the  face  of  that  block  set  off  with  compasses 
another  line,  B,  at  a  distance  from  A  equal  to  the 
distance  apart  of  the  centres  of  the  axle  and  the 
crank-pin  =  l|in.  Set  the  scriber  to  B,  transfer 
to  the  crank  ends,  and  mark  across  (Fig.  16,  C). 
The  intersection  of  these  lines  with  the  vertical 
will  be  the  centres  of  the  crank-pins,  coincident 
with  which  their  chucking  will  bo  done.    The 


I > 


Jf^r; 
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second  crank  will  be  turned  into  the  vortical 
position,  and  marked  similaxly. 

Next  we  may  obtain  those  centres  for  the  crank 
pins  which  correspond  with  the  connecting-rod 
centres — S^in.  These  will  be  marked  on  one  face 
of  each  crank  when  set  in  the  vertical  direction 
— squared  over  in  the  horizontal  direction,  and 
further  squared  on  the  opposite  vertical.  Fig.  16, 
D.  From  these  centres  the  distances  £  between 
the  webs,  and  also  the  web  thicknesses  F,  will  be 
marked  with  dividers  and  squared  and  .scribed. 
All  these  centre  lines  and  working  lines  will  now 
be  centre-popped  previous  to  putting  the  work  in 
the  lathe,  m  order  to  j^revent  their  obliteration. 

Brill  and  countersmk  the  axle-centres,  and 
chuck  in  the  lathe  with  carrier  and  driver.  Turn 
down  first  that  end  next  the  sliding  poppet,  the 
outside  faces  of  the  crank  webs,  ana  uie  straight 
portion  between  the  cranks  which  the  eccentrics 
embrace  ;  then,  reversing  the  axle  in  the  lathe, 
turn  the  opposite  end. 

Fig.  18  illustrates  the  method  of  chucking 
which  is  adopted  for  turning  the  crank-pins. 
Two  cast-iron  chucking-plates  A  are  made  of 
suitable  size.  The  bosses  a  are  bored  to  take  the 
turned  ends  of  the  axle,  and  being  parted  with  a 
thin  core  at  a,  are  pinched  with  a  bolt  or  a  sot 
screw,  thus  holding  the  axle  by  a  frictional  grip. 
At  a  distance  from  the  centre  of  the  boss  equal  to 
the  distance  between  the  centres  of  the  aue  and 
crank  pin,  a  chucking  centre  is  drilled  and 
countersunk  on  each  plate  ;  the  point  centres  of 
the  lathe  enter  these,  and  the  driver  B  is  brought 
into  contact  with  the  edge  of  the  plate  next  the 
headstock.  If  the  centres  on  the  plates  are  truly 
marked,  and  the  forging  brought  into  such  align  * 
ment  with  them  that  the  crank -pin  to  the  left 
will  hold  up  to  dimensions,  the  bolts  in  the  two 
lugs  can  be  tightened  for  turning.  The  proper 
way  to  get  the  chucking-centres  and  the  crank- 
pin  centres  in  line  is  to  remove  the  axle  to  the 
niarking-off  table ;  block  it  up  on  vce-pioces, 
and  adjust  the  chucking-plates  untU  their  centres 
coincide  with  the  crank-pin  centres  already 
obtained,  the  scribing-block  being  usel  for  the 
purpose. 

Two  stiff  wooden  struts,  C,  stretching  between 
the  crank  webs  and  the  cliucking  plates  prevent 
the  bending  of  the  crank  under  t£e  end-pressure 
of  the  lathe  centres,  and  minimise  chatter.  A 
counterweight  should  be  bolted  to  the  chuck  to* 
balance  its  weight. 

If  the  met£d  between  the  webs  has  been 
slotted  out  with  some  measure  of  accuracy,  wc 
may  now  turn  the  left-hand  pin  and  the  inside 
faces  of  its  webs.  Then  the  pinching- screws* 
will  be  slackened  and  the  axle  i*ead justed  in  the 
plates  A,  until  the  second  pin — that  to  the  right 
— is  brought  into  alig^nment  with  the  lathe - 
centres,  and  that,  with  its  web-faces,  will  bo 
also  turned.  By  using  a  triangular  plate,  the 
centres  corresponding  with  both  cranknpins  can 
be  marked  near  the  corresponding  comcra  of  the 
triangle,  and  no  second  adjustment  of  the  chuck - 
ing-plate  will  then  be  required ;  but  the  point- 
centres  of  the  lathe  ynH  be  moved  from  one  pair 
of  plate -centres  to  the  other.  The  ends  of  the 
webs  are  turned  also  in  the  lathe,  their  radii 
being  struck  from  the  axle,  and  the  pin  centres 
respectively.  (See  Fig.  14,  end  view.)  The 
edges  of  the  web  arc  done  away  from  the  latho 
in  planing  or  shaping  machine,  or  with  files. 
They  are  panillcl  with,  and  equidistant  fix)m,  the 
centres  of  the  axle  and  pins. 

Mr.  Worsdell,  of  the  N.E.R.,  adopts  the  unique 
practice  of  making  cranks  of  the  circular  or  disc 
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fonn,  to  nvluce  the  cost  of  machining,  all  the 
work  being  thus  done  in  the  lathe.  Thoy  are 
aboat  I5in.  in  diameter. 

I  may  mention,  hj  the  way,  that  the  first 
cranked  driring-axleB  were  made  and  designed 
by^  Timothy  Haokworth  in  1830.  Previous  to 
this  thfrdriring- wheels  had  been  revolved  directly 
from  the  ooaneotlng-rods. 

Oar  trailing-azle  is  dimensioned  in  Fie.  19, 
and  oar  leading -aade  in  Fig.  20.  These  call  for 
no  remarks,  the  work  being  of  a  simple  character. 
I  hare  given  the  neat  dmiensions — 4gin. — over 
the  shoolden  of  the  journals;  properly  the 
dimonwons  should  be  ^in.  less,  both  in  these 
and  in  the  driving-axle,  to  allow  for  **  end  play." 
I  show  no  redaction  in  diameter  at  the  centre, 
althoagh  by  rendering  axles  more  elastic  their 
liabOii^  to  fracture  is  lessened.  This  practice 
mayor  may  not  be  followed  in  our  model,  accord- 
ing to  pleasure.  J,  s. 


HAVFF'S   IMPBOYEMEHTS   IV 
TAHHIHO. 

THS    old-fashioned  methods  of  tanning  are 
being  gradually  supplanted  by  what  are 
catted  improved  chemical  processes,  and  amongst 
these  we  find  that  of  Herr  J.  Hauff,  of  Feuer- 
baoh,  noar  Stuttgart,  which  has  been  recently 
patttated  in  this  country.     It  is  generatty  known 
that  taonin  becomes  ^plit  or  cracked  under  the 
inflaeaoe  of  the  oxygen  from  the  air,  and  par- 
ticulaiiy  through  i£e  living  process  of  a  lower 
fonn  of  organism  in  sugar,  gallic  acid,  and  other 
secondary  products  of  decomposition,  such  as  the 
adda  of  milk,   of  butter,  of  vinegar,   and  the 
like.     Recent  experiments  made  in  this  direction 
hav0  ^fTovad  that  the  above  causes  wero  capable 
of  entirely  destroying,  within  a  few  days,  the 
tannin  oonUined  in  the  diluted  solutions  of  that 
compound,  such  as  used  for  tanning  puxposes. 
It   is   henoe   obvious   that    the  tanner  suffers 
thereby  important  losses  in  tanning  material, 
while  tha  tanned  article  is  so  altered  in  its  funda- 
mentil  properties   through   the  action  of  the 
above  acids  carried  out  under  such  injurious  con- 
ditions, that  a  sometimes  ceases  to  be  market- 
able.    In  order  to  remedy  the  above  defects, 
known  antiseptics  such  as  phenol  and  salicylic 
acid  have  already  been  resorted  to.     With  the 
first  sabstance  the  action  is  so  slight  that  its  price 
fully  precludes  the  use  thereof.     The  salicylic 
acid,  on  the  other  hand,  has,  when  the  decom- 
position of  the  tannic  lye  or  solution  is  sought  to 
be  preveaied,  to  be  employed  in  such  doses,  that  it 
introiooos  by  itself  in  the  process  the  injurious 
by-action  of  an  acid,  and  thus  actually  produces 
that    which    it   was   intended    to   avmd.      Its 
objeci  is    oonsequenUy  only    half-fulfilled,   as 
it    dofeats   its   own   purpose.      The   mercurial 
oompoands  operate  in  the  most  radical  manner : 
but  thej  have,  however,  to  be  strictly  excluded 
on  aoooant  of  thdr  poisonous  properties,  as  a 
contiBiious  wetting  of  the  hands  hy  the  patsonous 
Hqoida  can  in  pra&ce  seldom  be  avoided.    The 
experinoofai  andortakan  on  a  large  scale  in  tan- 
yards  Cur  the  removal  of  lime  by  means  of  crea- 
sotie  aoid  have  demonsbated  that  the  liquids  in 
which  were  immeraed  the  kips,  skins,  *and  hides 
after  this  treatment  in  a  solution  of  creasotic 
acid  Toisted  deoompoeition  and  mouldinees  for  a 
mnok  longer  time  than  had  been  observaUe  here- 
tofore.    It  appean,  therefore,  obvious,  that  the 
small  amount  of  adds  still  left  in  the  Idps,  sikhis, 
or  hides   has  already  sufficed  to  ene:rgetically 
combat  tho  above  des&oying  influences. 

Direot  experiments  with  creasotic  add  have 
demonatiated  the  above  remarks  in  the  most  con- 
c1iiBv»  manner.  Added  to  the  proportion  of 
1 :  2000  to  the  liqmd  reqniring  to  be  preserved, 
the  dntniotion  or  mouloiness  mentioned  is  oom- 
plflftely  prBventcd.  This  is  effected  in  a  highGr 
degree  than  with  creasotic  add,  by  employing 
the  two  oxi-naphthmc  adds,  whidi  operate  in- 
falHbly  when  dilated  in  the  proportions  of  1  to 
5,000.  Similar,  althoagh  not  quite  such  im- 
podiant,  rsBolts  can  bo  obtainod  by  the  use  of 
oieaeol  and  naphthoL  Owing  to  the  smatt  solu- 
bility of  tliose  compoonds,  which  rapidly  disap- 
peaa  in  the  case  of  tho  naphthoic  aad,  it  is 
dflttrshla  to  oae  thorn  in  the  fonn  of  their  easily 
so!abI»  salts,  whidh  operate  even  more  effidently 
than  the  adds. 

The  a»  of  the  oompoondi  above  mentioned  for 
thepnearrationof  faimio  oxicacis  and  tannin  oon- 
taimng  lyw  or  liquids  is  veqr  simple.'  A  suitable 
jjolotiati  thflreof  can  be  readilT  prepared  by  mix- 
ing the -eriMtainoew  named  with  water  and  dili- 


gently stirring  the  same,  particularly  when  the 
soluble  salts  are  used.  In  practice  it  is  better, 
when  these  substances  are  not  employed  as  salts, 
to  dissolve  them  in  alcohol,  and  to  add  this  solu- 
tion to  the  liquid  requiring  to  be  preserved  while 
continuously  stirring  the  liquor.  The  price  of 
alcohol  need  not  have  much  weight  in  small  opera- 
tions, as  the  addition  of  the  alcoholic  solution  to 
the  Hquids  which  are  constantly  kept  to  their 
standard  by  fresh  quantities  of  extrsicts,  is  only 
necessary  once.  The  selection  of  the  preserving 
means  must  therefore  depend  upon  the  foct 
whether  they  can  serve  for  the  treatment  of 
sweet  or  somewhat  sour  tannic  lyes  or  liouids : 
in  the  latter  case,  the  use  of  creasotic  acid  is  of 
importance,  as  its  sourness  enables  it  to  effect  the 
treatment  of  slightly  sour  liquids  required  for 
many  varieties  of  leather,  wiUiout  there  beinf 
any  danger  of  its  possessing  the  defects  attached 
to  salicylic  acid  and  to  the  above-mentioned 
destroying  adds,  such  as  lactic  add,  acetic  add, 
and  the  liae,  in  consequence  of  their  smaU  solu- 
bility and  of  the  small  doses  in  which  they  have 
to  be  used.  For  very  sweet  lyes,  the  salts  of  the 
naphthdc  adds  which  are  round  in  commerce 
with  a  smatt  excess  of  free  alkali  are  most  suit- 
able, as  a  portion  of  the  adds  already  in  exist- 
ence is  thereby  neutralised.  The  simplest  method 
is  to  incorporate  with  the  extract  the  necessary 
quantity  of  the  substance  required  for  its  future 
solution  according  to  its  strength,  which  are 
detennined  by  the  f oUowing  calculation,  given 
here  by  way  of  example.  Supposing  that  100kg. 
of  an  extract  which  contains  26  per  cent,  of 
tannin  is  required  to  be  preserved,  this  extract 
wiU  have  to  be  dissolved  until  a  lye  having  a  per- 
centage of  6  per  cent,  is  obtained.  The  100  kilos 
of  extract  wiU  consequently  produce  600  kilos  of 
liquor,  for  the  fuU  preservation  of  which  lOOgr. 
of  naphthoic  acid  and  soda  is  required.  In  this 
case  for  each  100kg.  of  extract  lOOgr.  of  this 
substance  wiU  have  to  be  added  in  order  to  pre- 
vent the  destruction  of  the  tannin  when  diluted 
with  five  times  its  weight  of  liquid.  The  sub- 
stances mentioned  can  be  used  advantageously  for 
the  preservation  of  kips,  skins,  or  hides,  as  com- 
pared with  other  means  of  preservation,  such  as 
heretofore  used.  These  substances  are  either 
rubbed  in  their  natural  state  over  the  kips,  skins, 
and  hides,  or  the  latter  are  treated  with  aqueous 
or  diluted  alcoholic  solutions  of  the  former  and 
subsequently  dried.  Or  the  above  substances 
may  bs  dissolved  in  glycerine  or  melted  thero- 
wiui.  In  aU  cases  it  is  thereby  rendered  possible 
to  preserve  for  years  kips,  sldns,  and  hides  free 
from  destruction  and  mouldiness,  for  the  purpose 
of  preserving  them  for  tanning  at  convemence. 


ABHOVB  FOB  SHIPS. 


STAHLET'S    PATEHT    " 
EXTEACTOB." 


PEV 


THIS  useful  invention  meets  a  want  long  felt 
by  all,  and  moie  espedaUy  by  the  business 
man,  as  with  it  a  dirty  or  worn  pen  of  any  sizeor 
description  may  be  quickly,  easily,  and  cleanly 


of  tU 


removed  from  its  holder,  and  a  new  one  inserted, 
without  sotting  the  hands. 

It  has  always  been  a  dirty  job  to  remove  a  nib ; 
but  when  one  gets  rusted  in  the  holder,  great 
inconvenience  is  caused  in  extracting  it,  and  such 
methods  are  usuaUy  adopted  as  gripping  it 
beneath  thettd  of  ono*s  polished  mahogany  desk, 
or  screwing  it  in  the  copying  press,  &c.,  &c.,  att 
causing  great  waste  of  time,  much  trouUe,  and 
annoyance  through  the  iiik  getting  upon  the 
articles  of  everyday  use,  besides  frequently 
damaging  the  steel  part  of  the  holder,  and  inking 
one*B  fingen.  The  price  is  only  6d.,  and  few 
writers  who  value  dean  fimgers  wiU  be  without 


AT  the   twenty-first  ordinaxy 
session  of  tne  Institution  of  Cirfl 
on  Tuesday,   the   9th   of   April,   ths  papa:  tta^ 
was  on  "  Armour   for  Ships,"  bj  Sir  K^h^ 
Bamaby,  K.C.B. 

The  author  described  and  illustrated  hj  draw* 
ings  the  applications   of  armour  to   ahqis  in  the 
French  navy  between  1858  and  1888.    He  directed 
attention  to  tiie  increasing  thickuffw  of  anaonr  to 
meet  the  ^wth  in  the  gun,  to  the  oorreipoiidiBg 
reduction  m  the  area  of  surface  coTered,  and  to 
the  eventual  disuse  of   side-annour  for  pratect* 
ing  the   batteries.     Thereupon  the  development 
of     quick-firing      ahell-^ons    was    lapidly   ex* 
tended,  and  high  explosives,  such  as  gun-ootton, 
melinite,  bellite,  lyddite,  &c,  were  introduced,  and 
were  bemg  perfeoed  as  buntiiig  charges  for  iheHi. 
On  the  assumption  that  thin  azmour  was,  and  would 
remain,  effecuve  against  such  projectiles,  anunii 
of  4m.  and  5in.  in  thickness  was  again  beinff  de- 
manded, by  sailors,  for  the  defence  of  the^nof 
the  ship  in  front  of  the  batteries.    Beliemetbt 
such  armour  would  be  costly,  ineffectiTe,  and  em 
dangerous,  and  that  it  would  tend  more  than  ever 
to   reduce   the  number  of  ships  which  ooald  be 
brought  into  action,  the  author  drew  attention  at 
the  outset  to  what  he  oonodved  to  be  a  wrockg 
policy  for  tins  country.    He  observed  it  was  oeitazD 
that,  apart  ^together  from  these  qoidc-firing  nni, 
it  would  only  be  necessary  to  put  up  targets  of  thin 
armour,  and  expose  them  to  tne  fire  of  neary  t»o- 
jectQes,  in  order  to  show  the  frightful  wreck,  beoind 
the  target,  which  occurred  years  ago,  and  vhidi  led 
to  thidcer  and   ever  thicker  armour.    Bat  tlun 
would  be  this  difference  in  favour  of  the  gun,  that 
the   projectiles    were   heavier   and  stronger,  tlie 
vdocities  higher,  and  the  explodvea  more  powcrfoL 
He  showed  that  without  going  beyond  theih^ 
now  building,  an  ^[>enditure  of  £1,000,000  per  ^ 
had  been  reoMshed.    On  examining  all  sucii  Iiz|^ 
ships,  whether  British  or  foreign,  it  would  be  du- 
covered  that  they  were  most  seriously  exposed  to 
the  attach  of  the  powcorful  weapons  noir  in  n]&d 
course  of  development.    The  naval  authoritieg  bad 
to  dedde  whether  they  would  concur  in  still  f  nrtha 
enlargement    in     uioividual     ships;    or    wooM 
endeavour  rather  to  meet  these  weapons  br  oca* 
binincr  the  forces  of  smaller   ships.    The  'author 
consiaered  there  was  no  difficult  in  taking  tbe 
latter  course,  and  that  it  had  numy  adrant^n. 
The  prindple  of  subdivisiou  was  consistent  vt& 
perfect  seaworthineas,  with  speed  as  lugh  as  that  ot 
uie  largest  ships,  with  the  control  of  weapons  vhid 
could  be  used  with  fatal  effect  upon  the  nust 
powerful  ships  of  the  enemy,  and  with  such  powos 
of  endurance  as  would  enable  the  smaller  Ttsa^to 
recdve  injuries  from  the  largest  ships  wxthoot  neces- 
sarily fatal  results.    If  it  should  be  said  that  tfaa 
di^tersion  of  force  entailed  a  risk  of  deitructiaD  is 
detail,  by  encounters  with  units  of  greater  force  b 
the  hanos  of  an  enemy,  that  argument  simpljr  vent 
to  show  that  organising  skiU  would  be  required  to 
insure  the  presence  of  the  united  forces  where  tb^ 
were  needed.     Beferring  to  the  oaiicentratio&  oi 
material  value  in  a  few  ships,  thus  nreventiDgthe 
construction  of  many  ships,  he  remarked  that  in  the 
line-of -battle  ship  ox  fif^  years  ago  the  value  of  the 
tnntArJAl  for  a  single  command  was  aboat  £100.000, 
and  the  value  per  nmn  in  the  crews  of  sadi  ^ 
not  more  than  £150.    In  the  ironclad  of  12,000  toot 
of  to-day,  the  value  of  ten  of  the  former  line-of- 
battle  ships  was  intrusted  to  each  captain,  and  est 
less  than  £2;000  to  each  man  in  the  crew.  Inoidcrto 
put  forward,  in  a  concrete  form,  his  view  asto^ 
tjip9  of  fighting  shm  most  suitable  for  the  pnast 
needs  of  the  Bntiah  if  ayy ,  he  had  brou^t  forward  & 
design.    It  was  for  a  ship  of  3,200  tons  aiaDlaceaflst. 
oostmff  one-fourth  of  the  so-called  fi^t-claaBbatti^ 
shipol  to-day.     A  snffident  number  of  ships  ci 
this  type  condd  probably  be  built  and  armed  in  tva 
years.    It  might  be  said  that  nothing  could  be  dom 
upon  such  dimensions,  and  at  such  cost,  to  eatiik 
the  ship  to  be  called  a  hattle-ship.  But  the  serenrr- 
four  gun  Une-of -battle  ship  of  fifhr  yean  a«o  m 
only  a  total  displacement  of  3,000  tons;  and  the 
eighty-gunship  of  the  same  period  3,600  toos.  IV 
design  came  between  the  two,  and  wonld  onir  co^ 
as  much  as  three  seventy-four  gun  ships.   If  the 
British  Government  detenainea  to  spend  ooorj 
upon  invulnerable  ships,  tiie  difficult  in  gf^ 
enough  ships  would  be  perpetually  growing.  Thsc 
was  no  obstacle,  except  m  finding  ths  b><"^^  ^ 
making  an  invulnerable  ship.    Ships  oonld  be  too, 
and  narigated  which  no  torpedo,  or  ranit  or  gna 
that  could  be  worked  from  any  sh^  now  in  existeofft 
could  fatally  wound.    In  sudi  a  shq>  evefjott 
might  be  absolutely  protected,  hidi  enloa'Ttt  sot- 
wiUistanding.    But  tiien  wonld  be  so  xeir  of  tfaes 
that  commerce  and  the  Colonies  mi^  be  lost  fc 
want  of  ships,  and  there  would  only  be  the  a^* 
faction  that  the  saitoxs  had  be«i  protected  is  ^ 
diipa    as    existed.     The    question    w«s»  oopt 
England  at  the  present  moment  to  move  still  ttw 
onward  in  increasing  the  siae  aad  oostofhesnl^ 
armoured  ships,  requiring  four  or  fivt  T«n  " 
complete?      Or,     ou^it  this  oountrjr  rttha  »«> 
endeavour  to  increase  rapidly  the  nuftherof  pw- 
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teoted  Bhips  capable,  by  reason  of  their  speed  and 
aimament,  of  taking  piutt  in  any  engagement  with 
an  enemy,  however  powerful?  In  uiia  exposition 
of  the  naee  of  annonr  it  waa  apparent  that  fighting 
flhipe  must  oontinae  to  use  it.  When  armour  was 
employed  in  the  f ozm  of  comparatiyely  Uiin  hori- 
zontal plating,  experiment  seemed  to  have  shown 
that  steel,  low  in  carbon,  was  the  best  material. 
When  it  was  employed  in  the  form  of  a  wall,  either 
upright  or  inclined,  and  compaiatiTely  tibick,  the 
value  of  a  hard  face  became  very  marked.  The 
Tarious  modes  of  manufacturing  thick  armour  for 
upright,  or  nearly  upright^  defences  were  described, 
and'  iUustrationfl  were  given  of  the  comparative 
retasting  power  of  compound  and  of  forged  steel 
platea;  also  of  two  armour  plates  of  great 
excellence  manufactured  at  Sheffield,  one  of  them 
compound,  having  a  steel  face  and  an  iron  back, 
and  the  other  of  forged  steel  throughout.  The 
superiority  of  the  compound  plate  was  very  marked. 
The  author  also  drew  attention  to  the  improvement 
effected  by  the  use  of  the  hydraulic  press  in  the 
manufacture  of  thick  armour-plates.  To  maxqr 
minda^it  seemed  that  the  hope  of  tiie  future,  for 
peaoerul  sea-tradersj  lay  rather  in  abasing  than  in 
mcreaaing  the  individual  superiority  of  the  special 
ship  of  war.  No  efforts  should  be  spared  to  raise 
the  character  and  strength  of  the  fast  mercantile 
ships.  But  it  must  be  admitted  that  there  was  no 
proBDect  of  a  diminution  in  the  use  of  armour  in 
regular  fifl^ting  ships.  The  evident  tendency  waa 
towards  its  introduction  into  every  flghtmg  ship. 
Befening  to  the  a^ect  of  the  question  from 
the  side  of  the  attack,  the  author  remarked 
that  when  the  larp^  unarmoured  structures 
in  ^  the  French  ships  were  considered,  the 
seriouanesB  of  the  new  attack  became  evident. 
And  it  waa  the  artillerist  who  must  be  first 
impressed.  ^  It  waa  of  more  consequence  to  be 
abfo  to  inflict  damage  in  action  than  to  be  able 
to  avoid  it.  The  b^t  defence  was  to  be  found 
in  a  vigoroua  attack.  It  must  be  understood  that 
tlie  powerful  ships  in  modem  navies  were  not  pro- 
tected, BO  far  as  their  batteries  were  concerned,  by 
the  armour  which  the  French  thought  necessaiy. 
They  were  unarmoured  from  their  lower  decks 
upwards.  The  author  aaked :  Was  full  advantage 
to  be  taken  in  the  British  nav^  of  these  high 
ea^losivea  in  any  war  which  might  breaJc  out 
within  the  next  two  or  three  years?  Wridng 
before  the  Government  proposals  had  become 
known  to  him,  he  would  agree  cheerfully  to  any 
soggeations  by  the  Gk>vemment  aa  to  ttie  size  of  the 
new  ahips,  and  as  to  the  use  of  armour  for  them, 
if  they  were  laid  for  approval  before  some  compe- 
tent technical  committee  for  a  montii.  If  the 
author  were  responsible  for  the  stepe  whidi  must  be 
taken  bv  the  Administration,  he  would  insist  upon 
having  the  soundest  independent  judgment  which 
could  be  obtained.  He  felt  satisfied  &at  if  such  a 
body  as  the  Council  of  the  Institution  had  been  oon- 
solted  in  1868, 1871,  and  1875,  when  naval  ordnance 
waa  in  a  crisis  and  under  serious  debate,  it  would  not 
have  happened  that  the  question  of  breechloading 
would  have  been  kept  dosed  from  1866  until  1879. 
He  believed  that  if  such  a  body  had  been  consulted 
in  1859  it  would  have  appreciated  better  the  signifi- 
cance of  the  four  irondad  ships  then  buildixig  in 
France,  and  the  Government  proposals  would  have 
been  wisely  modified.  The  attitude  of  the  engineer 
towards  questions  of  war-material  differed  from 
that  of  a  member  of  a  political  administration,  and 
from  that  of  naval  and  military  officers.  The  engi- 
neer was  mainhr  interested  in  the  question  of  uie 
develojmient  of  the  |>ower8  of  weapons  of  war,  and 
ha  was  constantly  thinking  how  they  might  be  ex- 
tended, and  how  the  Tnn.inTniiT^  of  power  might  be 
Koi  out  of  a  given  expenditure.  The  tendency  with 
the  Administration  was  to  estimate  the  comparative 
valne  of  available  resources  of  rival  Governments, 
and  not  to  look  beyond  the  immediate  future.  It 
might  be  seen,  from  the  speech  of  Sir  John  Paking- 
ton,  when  introducing  the  Navy  Estimates,  ontKe 
25th  of  February,  1859,  and  when  the  Frendi  iron- 
clad sea-going  snipe  were  being  built,  how  easy  it 
was  to  undertalne  new  forces.  This  Administration 
undertook  the  building  and  conversion  at  that  time 
of  sixty-seven  wooden  line-of -battle  ships  and 
frimtes ;  and  the^  were  all  in  the  hands  of  the 
dockyard  authorities,  in  various  stages  of  produc- 
tion, a  few  months  afterwards.  But  not  one  of 
them  was  suitable  for  the  circumstances  of  the 
time.    Many  of  them  were  never  finished. 


SOKE  BEGEITT  DETELOPMEHTS  DT 
ABTIFICIAL  niUMINATIOir.* 

By  Prof.  HsNBY  Mobtox. 

OX  the  evening  of  October  18,  1878,  in  a  lecture 
delivered  before   the   American   Gas  Light 
Association,  at  the  Stevens  Institute  of  Technology, 
I  used  the  following  words : — 
"While  improvements  will,  ci  course,  be  made 

*  Extnctedfromalt-vtuiv  Ixfoiv  the  Sodetv  of  Oas- 
Iightiog»  delivered  in  Stornw  Instit  ute,  Hoboken,  K.J., 
Jsaoazy  17, 1888.  ' 


in  the  development  of  light  from  electricity,  im- 

Srovements  are  also  being  carried  out  in  the  pro- 
uction  of  li^ht  by  the  combustion  of  gas ;  and  tnere 
is  no  reason  m  the  nature  of  things  why  the  im- 
provement in  the  one  direction  should  not  li»ep  up 
with  that  in  the  other.** 

Looked  upon  as  a  forecast  or  prediction,  this  has 
not  bean  fulfilled ;  but  I  still  thmk  it  is  true  that 
**  there  is  no  reason  in  the  nature  of  things  **  why 
the  improvements  in  fllumination  by  gas  should  not 
keep  pace  with  those  in  illumination  by  electricity. 
The  reason  why  they  have  not  done  so  is  not  in  the 
nature  of  things,  but  in  the  nature  of  men. 

In  other  words,  while  for  the  last  ten  vears  we 
have  had  most  of  the  brightest  minds  of  tne  world 
intent  on  the  devdopment  of  the  electric  light,  and 
the  means  for  producing  it,  very  few  have  given 
their  attention  to  the  improvement  of  the  gas  Gght, 
or  the  methods  for  itsnroduction. 

The  result  has  been  that,  while  the  dedric  lamp  of 
to-day  is  between  twice  and  three  times  as  efficient 
as  the  electric  lamp  of  1878,  the  gas-burner  in  all 
but  universal  use  is  identical  with  that  in  like  use 
ten  years  ago,  and,  with  one  exception,  no  marked 
improvement  has  been  reached  in  any  of  the  pro- 
posed new  burners  whidi  are  seeking  recogmtion 
and  use  by  the  public  At  the  very  lecture  to 
which  I  have  above  referred  I  exhibited  aSagg 
burner  with  which  a  consumption  of  40c.^.  of 
ordinary  16-eandle  gas  gave  ^Jj^S^t  of  250  candles, 
or  6^  candles  per  cubic  foot.  This  is  an  efficiencv 
which,  as  far  as  I  know,  has  not  been  very  much 
surpassed  by  the  Siemms-Lungren  or  similar 
burners  whicA  are  seeking  introduction  at  the  pre- 
sent time,  unless  it  may  be  where  very  large 
volumes  of  gas  are  consumed  in  a  single  burner. 

The  mere  cheapening  of  gas,  I  contend,  is  not  the 
only  or  the  sdentific  method  of  correcting  the 
manifest  wastefulness  of  our  present  method  of 
using  it  to  produce  Hght.  It  would  be  equivalent 
to  sayinj^  that  to  secure  cheap  fud  was  uie  right 
way  to  improve  the  steam-en^e.  In  the  case  of 
gas  such  a  policy,  if  perasted  m,  can  only  result  in 
rde^ating  gas  to  the  cellar,  the  kitchen,  and  the 
en^e-room,  to  warm  us,  to  cook  our  food,  and 
drive  our  machinery;  and  in  repladn^  it,  as  a 
means  of  illumination,  by  dectridty,  which  may,  it 
is  true,  owe  its  very  existence  and  life  to  the 
enslaved  labours  of  its  deposed  rival,  imprisoned  in 
the  furnace  of  the  steam-engine,  or  labouring 
blindly  in  the  dosed  cylinders  oi  the  gas-engine. 

The  problem  presented  to  us  when  we  seek  the 
improvement  of  the  gas-burner  is  a  most  en- 
couraging one,  because  the  prospects  of  a  satisfac- 
tory solution  are  so  good.  Thus,  in  the  first  place, 
there  is  such  an  immense  marein  of  profit  or  possi- 
bility of  improvement.  This  1  will  now  endeavour 
to  point  out  bj  the  following  considerations: — ^In 
18oi5  Prof.  Juhus  Thomsen,  of  Copenhagen,  showed 
that  the  mechanical  equivalent  of  light  was  about 
12*28ft.-lb.  perminuto, or 749ft.-lb. per  hour  for  eadi 
candle,  ^ee  J*hilosophieal  Magaxine,  1865,  Vol. 
XXX.  p.  246.)  Kr.  Moses  G.  Farmer,  in  a  paper 
in  the  American  Journal  of  Science  and  ArU  (l8o6. 
Vol.  XLI.  p.  214)  diowed  as  the  result  of  certain 
experiments  made  in  Boston  with  an  electric  light, 
that  the  mechanical  eouivalent  of  light  was  aoout 
10' 1ft. -lb.  per  minute  lor  eadi  candle.    This  would 

S've  us  an  aveiase  of  ll'29ft.-lb.  per  candle,  or,  for 
le  sake  of  round  numbers,  say,  12ft. -lb.  per  candle 
per  minute.  If  a  candle-power  per  minute  repre- 
sente  12ft.lb.,  a  candle-power  for  an  hour  would  be 
eaual  to  720ft. -lb.  in  the  same  time.  A  cubic  foot 
ox  our  Hoboken  gas  gives  about  640  heat  units. 
That  is  to  say,  a  ciuiic  foot  of  it  in  burning  would 
raise  the  temperature  of  6401b.  of  water  P  Fshr. 
This  multiplied  by  Joule's  equivalent  of  772  gives 
493,080ft.-lb. ;  or,  say,  for  round  numbers,  500,000. 
That  means  that  a  cubic  foot  of  this  gas,  in  burn- 
ing, gives  out  half  a  million  foot-pounds  of  energy. 
jNow  let  us  see  how  this  compares  with  ^e 
amount  of  energy  devdoped  in  the  form  of  liffht  by 
the  same  culuc  foot  of  gas.  This  same  Hoboken 
gas.  burning  in  a  standiud  Sugg  burner  so  aa  to 
make  it  give  16  candles,  will  bum  just  exactly 
4cft.  per  hour.  That^ves  an  effidency  of  4 
candles  per  cubic  foot.  £aoh  cubic  foot  will  there- 
fore give  us  4o.p.  for  an  hour.  Therefore  each 
cubic  foot  so  burned  would,  in  an  hour,  give  out 
light  equal  to  12  (the  energy  of  one  candle  light) 
multiplied  by  4  (because  t^ere  would  be  4  canmes) 
multiplied  by  60  (the  number  of  minutes^,  which  is 
equal  to  2,880ft. -lb.,  and  this  is  the  total  energy  of 
the  hght  developed.  While  it  is  doing  this,  or  was 
giving  out  the  2,880ft.-lb.  of  light  energy,  it  was  at 
the  same  time  giving  out  the  half-million  foot- 
pounds as  the  total  energy  of  combustion.  The 
percentage  of  light  energy  to  total  energy  would 
thenbe  0'586  per  cent.,  or,  in  round  numbers,  0*6 
per  cent.  So  we  may  say  that  with  the  ordinary 
Sugg  burner,  giving  16  candles  while  burning  4c.ft. 

rsr  hour,  we  are  getting  a  light  effidency  of  0*6  of 
per  cent,  of  the  ener^  present  in  tiie  gas  burned. 
This  shows  us  that  m  this  Sug^  burner  we  are 
turning  the  available  total  energy  mto  a  particular 
kind  of  energy  by  a  method  which  is  enormously 
wasteful ;  and  that,  therefore,  there  is  every  proba- 
bility that  some  change  iu  the  method,  or  some  hew 
invention,  will    improve   this    conversion   to   an 


^eat  degree.  And  if  it  only  economises  -^ 
li{tle,i]?  it  g^ves  mA  oven  but  one  per  cent.,  instead  of 
0*6  of  one  per  cent.,  it  will  be  giving  us  an  enoxmons 
advantage  at  once. 

But,  even  with  this  terrible  waste,  when  we  aro 
only  getting  0*6  of  one  per  cent,  of  energy  as  light, 
throwing  umost  all  of  the  energy  of  the  gas  away, 
and  only  saving  this  fraction  of  a  per-oent.,  we  still 
stand  pretty  well  in  the  long-run  in  comparison 
with  eiectridty,  as  I  shall  show  you  presently  when 
we  come  down  to  the  final  figures. 

In  the  case  of  the  incandescent  dectric  light  we 
find  the  following  figures.  Assume  that  praiotically 
you  can  get  ten  lamps  of  16  candles  eadi  for  eacn 
horse-power  expended.  (Somepeople  wiU  say  that 
that  is  too  much,  and  some  will  say  that  it  is  not 
quite  good  enough ;  but  that  it  is  not  vezy  far  out 
of  tiie  way  I  think  most  people  will  admit.)  This 
figure  will  make,  for  each  horse-power,  160  candles. 
I^w  at  12ft. -lb.  of  energy  per  candle  per  minute, 
in  the  form  of  H^ht,  this  would  give  us  1^920f t.-lb. 
of  energy  per  mmute,  in  the  form  of  li^t,  from 
these  mcandesoent  lamps.  A  horse-power  ex- 
presses 33,000ft.-lb.  per  minute.  Comparing  these 
numbers,  we  eet  5*812  per  cent,  of  tho  total  energy, 
developed  as  ught,  instead  of  0*576  per  cent,  in  uo 
case  of  the  gas-burner.  In  other  words,  in  the 
electric  lamp  we  have  about  10  tunes  as  much  of 
the  totel  energy  usefully  converted  into  light  aa  in 
the  gas-burner. 

If,  however,  we  go  back  to  the  coal  as  the  source 
of  the  energy,  then  we  are  confronted  at  once  with 
this  other  condition.  In  the  steam-engines  used 
for  running  dectric  light  plante  (and  tiiis  is  the 
result,  not  of  mere  guess,  but  of  a  number  of 
measurements  which  nave  been  made  here  by 
various  members  oi  our  faculty,  on  dectric-light 
plants)  we  utilise  only  about  5  per  cent,  of  the  energy 
of  the  coal  used  to  produce  the  power  applied  to 
develop  the  electric  current.  It  is  true  uiat  there 
are  engines  that  give  10  per  cent.,  and  perhaps 
there  are  some  that  give  a  little  more — ^I  thmk  that 
10  per  cent,  is  vexy  hi^,  and  is  not  practically 
reached  at  aU  in  any  such  conditions  as  exist  in 
engines  running  decoic-light  plants,  and  I  think 
that  5  per  cent,  is  about  as  much  as  we  can  depend 
upon.  On  the  other  hand,  in  gas-making  I  tnink 
you  will  allow  that  there  is  not  any  greater  waste 
m  the  production  of  gas  from  coal  than  50  per 
cent.,  and,  therefore,  you  get  into  the  gas  50  per 
cent,  of  the  energy  of  the  cool. 

From  this  you  see  that  there  is  here  the  same 
ratio  (one  to  uoi)  between  gas  and  dectridty,  only  it 
is  turned  the  other  way.  In  order  to  turn  the 
coal  energy  into  motion  (as  in  using  the  steam- 
engine  to  orive  an  dectric-light  plazit),  we  throw 
away  95  per  cent.,  and  only  utilise  fivo  per  cent. ; 
in  order  to  turn  coal  into  gas  we  throw  away  50 
per  cent,  and  utilise  the  other  50  per  cent.  So  that, 
getthig  five  per  cent,  in  the  ehe  case  and  50  in  the 
other,  the  proportion  is  as  oije  to  ten;  and  that 
brin^  the  two  systems  to  an  equality  again ;  for, 
startmg  with  the  coal,  about  aa  much  of  the  total 
energy  of  the  fuel  ia  devdoped  by  the  gas-buzner 
as  by  the  electric  lamp.  Thus,  starting  with  the 
coal  pile,  and  considermg  merely  the  question  of 
the  conversion  of  coal  into  light,  one  process  is 
about  as  wasteful  as  the  other  at  present.  I  think 
this  is  a  very  encouraging  thing  to  the  gas-makers. 
It  diowB  us  that,  notwithstandmg  alltheadvaata^ 
that  dectridty  has  had  by  reason  of  ite  attraetmg 
the  attention  of  the  most  ingenious  minds  of  the 
world,  and  with  all  the  ingenuity,  thougfat|  an^ 
effort  whidi  have  been  devoted  to  it,  the  oooiditions 
are  still  nearhr  equal  in  respect  to  developing  energy 
from  its  crude  source — the  coal.  I  think  it  diows 
that  if  even  a  moderate  amount  of  the  same  genius 
and  effort  was  turned  in  the  direction  of  devd^muu^ 
light  from  gas,  and  in  improving  the  agendeawliich 
effect  this  conversion,  we  might  hope  tor  something 
very  good  indeed. 

I  am  aware  that  some  Jvrho  are  connected  with 
the  dectric  lighting  interest  say  that  they  do  much 
better  than  what  I  have  stated ;  but  I  have  taken 
the  trouble  to  inquire  what  any  ooxnpany  bdieves 
any  other  company  can  do,  and  I  mid  that  they 
would  all  much  rather  guarantee  an  effidfln<y7of 
four  watts  per  candle  than  anything  better— if  uiey 
Imew  that  me  gfuarantee  was  going  to  be  enfaroea. 
In  another  comparison  which  1  have  made  I  have, 
therefore,  taken  four  watts  per  candle,  because  I 
find  that  to  be  the  result  of  many  tests.  The 
Franklin  Institute  tests,  made  a  few  years  ago, 
showed  nearer  five  than  four  watts  for  Mx.  Edison's 
lamps.  Suppose  that  we  take  four  watts  as  being 
not  an  unfair  estimate  of  the  practical  effidencjr  of 
incandescent  electric  lamps  on  the  average.  Tnere 
being  746  watts  to  the  electric  horse-power,  this 
gives  186  candles  to  the  horse-power;  and  each 
candle  representing  12ft.-lb.,  we  have  186  x  12 
=  2,232ft. -lb.  of  light  energy  to  the  horse-power ; 
and  2,232  -f-  33,000  ^ves  us  6*7  per  cent,  as  the 
effidency  of  the  electric  lamp  on  this  basis— whidi 
is  not  far  from  the  6*0  per  cent,  which  we  have 
already  calculated  from  outer  data. 

Another  obstacle  in  tho  way  of  introducing  the 
electric  light  existed  in  the  xact  that  until  some 
satisfactory  method  of  measuring  the  electric  cur- 
rent was  discovered,  there  would  be  serious  diffi- 
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culty  in  making  its  use  a  commercial  suoceaa.  We 
all  know  what  difficulty  there  was  in  introducing 
gas  before  the  companies  got  to  measuring  it,  when 
gas  was  sold  at  so  much  per  light,  and  the  con- 
sumers knew  that  they  might  hum  an  ezceasiTe 
amount  without  having  to  ^y  extra  for  it.  The 
same  difficulty  has  existed  with  regard  to  tiie  elec- 
tric light.  Tne  lamps  have  been  put  in  and  a  con- 
tract pnce  agreed  upon,  upon  the  assumption  that 
they  were  to  be  used  only  a  certain  number  of  hours 
I>erda;^;  and  then  they  have  been  used  two  or 
three  tmies  as  long.  It  has  been  a  very  difficult 
raAttor  to  control.  It  is  only  very  recently  that  this 
requirement  has  been,  as  it  seems  to  me,  very  satis- 
factorily met. 

In  the  first  place  I  will  show  you  the  Westing- 
house  meter  which  I  have  here  on  the  wall.  It 
consists  of  certain  coils  through  which  the  alternat- 
ing current  passes.  By  adjusting  the  angle 
between  the  coils  the  amount  of  motion  obtained 
can  be  regulated  and  arranged.  These  vanes 
encounter  resistance  from  the  air.  If  therjr  move 
more  rapidly,  they  experience  greater  reastance. 
Therefore,  by  adjusting  the  size  of  the  vanes  and 
the  position  of  the  coil,  it  is  possible  to  regulate  the 
motion  of  the  registering  pans  of  the  device  so  as  to 
ooirespond  with  the  flow  of  the  current.  If  the 
vanes  move  slowly,  they  record  a  small  flow  of 
eleotndU' ;  if  very  fast,  they  record  a  rapid  flow. 
That  is.  the  rapidity  of  the  motion  is  in  proportion 
to  the  flow  of  tne  current.  It  is  only  necessary  to 
connect  the  vanes  with  a  train  of  wheel  work, 
moving  little  hands  on  dials,  and  you  have  a  meter 
as  accurate  as  any  ordinary  gas  meter,  tliere  is  a 
little  glass,  in  an  opening  in  the  case,  through 
which  you  can  see  the  vanes  going  around,  and  so, 
in  a  general  way,  judge  whether  it  is  running  fast 
or  slow.  Then,  tnrough  this  other  litUe  window 
von  can  see  the  nands  on  the  dial  plate,  and  may  in 
Ihat  way  follow  it  from  hour  to  hour,  or  day  to  oay, 
and  see  just  what  the  consumption  is.  The  con- 
sumption of  current  may  be  indicated  on  the  dial  in 
whatever  way  is  thought  best.  It  may  indicate 
lamp  hours,  or  the  equivalent  of  cubic  feet  of  gas. 
or  ampdres,  or  anything  else.  For  all  practical 
purposes,  it  seems  to  me  that  this  instrument 
measures  electricity  exactly  as  the  gas-meter 
measures  gas.  Experiments  have  shown  that  this 
meter  can  be  kept  right  within  two  per  cent.  This 
meter  will  measure  40  lights.  I  am  not  able  to 
state  its  cost,  but  there  is  no  reason  wh^  it  should 
be  more  costly  than  a  gas  meter^jis  there  is  nothing 
about  it  to  make  it  expensive.  The  train  of  wheels, 
if  made  in  quantity,  would  cost  very  UtUe.  In 
addition  to  that,  there  are  this  littio  metallic  disc 
and  the  spindle.  There  is  no  machinery  to  move  it, 
and  no  rubbing  surfaces  to  make  a  connection. 
That  is  the  very  extraordinary  part  of  it.  It  is  a 
revelation  in  electrical  machinery. 

This  meter  is  constructed  on  the  principle  of  the 
motor  which  will  very  soon  appear  m  the  market — 
a  motor  to  be  run  with  alternating  currents,  and  in 
which  there  are  some  remarkable  peculiarities. 
There  is  an  armature  with  its  current  closed  on 
itself — that  is,  the  wires  of  the  armature  come 
around  so  that  the  two  ends  meet,  and  there  is  no 
connection  outside.  Then  there  are  coils  outside  of 
the  armature  through  which  the  alternating  current 
passes,  and  when  the  alternating  current  passes 
through  this  exterior  circuit,  the  armature  rotates. 

(Qaery :  "  Does  it  take  any  pressure  from  the 
current  to  drive  it  P )  It  takes  a  minute  quantity, 
of  course,  to  do  anything ;  but  as  a  meter  it  is  a  very 
economical  machine.  As  a  motor  it  has  an  efficiency 
of  85  per  cent,  or  tiiereabout.  In  practice  this 
machine  takes  no  more  from  tiie  current  than  a  gas- 
meter  takes  from  the  pressure  of  the  gas. 

(Query :  "  Suppose  you  drive  that  by  a  40-light 
current,  would  not  the  resistance  of  toe  air  make 
considerable  difference  ?  ")  It  would  make  a  dif- 
ference, of  course ;  but  the  adjustment  is  so  made 
that  it  will  give  a  correct  proportionate  measure- 
ment. It  is  intended  that  there  ^ould  be  a  littte 
more  resistance  in  the  air  at  the  time,  and  that  helps 
to  make  the  indications  accurate.  It  takes  a  little 
more  energy  out  of  it  when  measuring  a  large  cur- 
rent than  for  a  small  cuirent ;  but  that  is  propor- 
tioned all  the  way  through,  so  that  the  registration 
keeps  within  2  per  cent.  I  am  purposing  to  make  a 
series  of  tests,  so  as  to  be  able  to  see  for  myself  just 
what  it  does ;  but  I  fully  believe  that  what  is  told 
me  about  it  is  reliable,  and  that  it  really  operates 
with  that  degree  of  accuracy. 

In  addition  to  that,  I  call  your  attention  to 
another  form  of  meter,  which  has  been  developed 
in  this  Institute,  and  which  I  think  is  very  ingenious, 
and  may  meet  another  want  in  that  direction.  It  has 
not  the  attractive  characteristic  of  looking  so  much 
like  a  nu-meter,  and  so  it  does  not  quite  come  home 
to  our  nearts  as  the  other  does ;  but  still  there  may 
be  cases  where  that  fact  would  not  be  considered  a 
great  disadvantage. 

The  foundation  prinpiple  of  this  meter  is  shown 
by  the  smoU  object  which  I  have  in  my  hand.  It 
consists  of  two  pieces  of  German  silver — a  German 
silver  wire  and  a  strip  of  German  sQver.  In  the 
first  place,  this  strip  of  German  silver  is,  by  a 
simple  mechanical  treatment,  punched  and  cut  in 
such  a  way  that  th<fte  are  a  vast  number  of  equally- 


S laced  little  cuts  right  through  the  strip ;  and  then 
le  piece  between  two  cuts  is  pushed  one  way,  and 
the  piece  between  the  next  two  cuts  is  pushed  the 
other  way ;  and  so  the  pieces  are  pushed  alternately 
backwara  and  forward,  so  that  a  wire  can  be  run 
right  through,  like  the  waip  and  weft  in  weaving. 
xoM  have  often  seen  a  ribbon  laced  into  a  piece  of 
trimming  in  this  way,  and  just  so  is  this  small  wire 
laced  in  and  out.  Here  is  a  piece  of  insulated  Ger- 
man silver  wire  that  may  be  thus  run  through  the 
sort  of  open  tube  which  is  made  by  cutting  the 
strip,  and  pudiing  the  parts  altematelr  baclcward 
and  forward,  and  if  when  it  is  so  inserted  pressure 
is  brought  upon  the  threaded  strip,  the  whole  is 
made  tight  and  solid.  That  being  done,  one  end  of 
the  wire  is  soldered  to  the  strip  at  one  of  its  ends. 
Then  a  current  is  passed  up  through  the  wire  and 
down  through  the  strip. 

The  heating  effect  of  the  current  is  next  to 
nothing  upon  the  broad  strip,  but  is  relatively  great 
in  the  wire,  llie  result  is  tnat  the  wire  expanding, 
but  being  held  piece  by  piece  all  the  way  along  by 
this  strip  which  does  not  expand,  causes  it  to  curve 
or  bend  over,  and  so  bend  or  curve  a  great  way. 
Now,  any  change  of  surrounding  temperature  (I 
mean  any  change  of  the  temperature  of  the  room) 
will  have  no  effect  upon  this  compound  wire  and 
strip,  because  it  will  affect  both  parts  (wire  and 
strip)  equally.  It  may  be  exposed  to  a  freezing 
mixture  or  to  boiling  water,  yet  remain  perfectij 
straiffht ;  but  if  you  pass  a  current  through  it,  it 
will  bend  in  proportion  to  the  force  of  the  current. 
It  bends  so  mudi  that,  if  you  fasten  one  end,  you 
will  see  the  other  end  swing  through  a  lonff  arc. 

We  fasten  the  strip  at  one  end,  while  the  other 
end  carries  a  little  pencil  or  marking  point. 
Beneath  the  point  a  disc  of  card  or  paper  is  rotated 
by  clockwork.  It  may  occupy  a  month,  a  week,  or 
a  day  in  rotating.  As  it  rotates,  of  course,  if  the 
point  stood  still  it  would  draw  a  drde  upon  the 
disc,  and  the  diameter  of  the  circle  would  depend 
upon  the  amount  of  current  passing.  If  no  current 
were  passing,  it  would  draw  this  inner  circle ;  if  a 
great  current  were  passing,  it  would  draw  a  drde 
far  out  here.  Acooroing  to  the  amount  of  current 
passing,  it  will  cbraw  circles  at  different  distances. 
The  result  of  this  would  be  that  when,  froni  time  to 
time,  you  looked  at  this  rotating  disc,  you  would 
find  marks  which  would  indicate  just  what  strength 
of  current  was  passing  at  any  one  time  ;  but  when 
the  whole  thing  was  aone  it  would  require  a  littie 
calculation,  or  the  use  of  some  instrument,  to  read 
from  the  card  what  it  represented,  and  get  the 
summation  of  the  amount  of  current  passing  during 
any  given  period.  Sometimes  a  great  deal  of 
current  woukL  be  used,  say,  for  one  hour,  and  very 
littie  for  another  hour;  and  therefore  it  would 
require  some  work  to  integrate  and  determine  what 
the  aggregate  amount  was.  It  would^  not  be  a 
thing  uiat  you  could  i^id  off  at  the  mere  inspection, 
as  you  can  with  the  otiier  meter;  but  there  are 
many  ways  of  making  it  quite  easy  to  read  it.  In 
fact,  there  is  now  a  plan  under  way  by  which  the 
apparatus  can  be  made  self -integrating. 

(Query :  **  I  understand  that  uie  main  advantage 
dauned  for  the  alternating  current  is  the  saving  of 
expense ;  but  do  you  not  have  to  use  one  of  the  con- 
verters for  every  customer?**)  Not  for  every 
customer.  For  exainple:  An  enormous  plant  is 
being  put  up  near  London  at  the  present  time. 
They  have  selected  ground  about  seven  miles  out  of 
London,  where  they  can  get  the  coal  shovelled 
right  out  of  tiie  vessels  into  their  vard,  and  so  run 
their  boUers  in  the  most  economical  way.  Now  for 
the  number  of  lights  which  they  expect  to  run 
(something  like  half  a  million  or  more),  it  would 
require  a  year's  product  of  the  world  in  copper  to 
furnish  conductors  on  the  direct  system.  There 
would  have  to  be  cables  as  large  as  a  barrel.  But 
they  propose  to  generate  the  current  at  an  enormous 
potential,  and  use  an  electromotive  force  of  10,000 
volts.  Iliey  will  run  it  in  that  condition  on  a  com- 
paratively small  wire — no  larger  than  the  ordinary 
arc  light  wire.  Of  course,  that  will  have  to  be  very 
carefully  insulated  and  inclosed. 

This  current  will  be  carried  down  to  a  central 
point  in  London,  and  there  be  converted  by  one  set 
of  converters  down  to  1,000  volts.  This  will  be 
carried  as  a  1,000  volt  current  to  the  different  houses 
or  groups  of  buildings,  and  there  a  converter  such 
as  this  will  brins  the  current  down  to  50  or  100 
volts,  as  may  be  aesirable.  Of  course,  as  the  r^)ort 
with  which  you  gentiemen  are  so  familiar  ana  the 
rest  of  the  world  so  ignorant,  has  shown  you,  there 
are  many  cases  in  wluch  the  distribution  of  electri- 
dty  by  this  system  in  not  advantageous,  if  the 
people  using  it  are  not  within  a  moderate  radius 
around  the  central  station,  there  would  be  no  object 
in  using  it.  Its  true  effidency  will  come  in  best 
where  you  can  have  the  direct  qrstem  for  the 
immediate  neighbourhood,  and  then  at  a  distance 
use  the  other  system  to  overcome  the  loss  and 
expense  of  conductors.  —  American  Gaa  Light 
Jourfial, 


IKFBOVED    CALIFEB8   AID 
DI7IDEB8. 

THE  illustration  represents  an  improved  measur. 
ing  and  drawing  instrument  specially  adaptf.1 
for  medianics,  to  be  used  as  inside  and  ontati** 
calipers,  dividers,  &c.  It  has  been  patented  by 
Hr.  Thomas  Green,  East  Davenport,  Iowa.  Fig.  '\ 
is  a  face  view  and  Fig.  1  a  transverse  section  of  tho 
instrument.  The  central  plate  has  a  hub,  on  whi'h 
is  mounted  to  turn  the  mdicator,  fittxog  oTer  th^ 
sides  of  the  plate  and  on  to  the  hub  on  esch  nde  M 
the  plate,  tne  indicator  being  hdd  in  place  ^  ^ 
bolt  passinsr  throu^  the  centre  of  the  hub.  A  nut 
screws  on  uie  bolt  against  the  other  arm  of  the  in- 
dicator, and  by  adjusting  the  nut  the  indicator  b 


A  BED  of  salt  has  been  found  in  Kansas,  400ft. 
thick.  It  is  said  to  extend  for  300  miles,  and  to  be 
25  miles  wide. 


permitted  to  turn  freely  on  the  hub,  or  is  faitened 
m  any  deshnsd  position.  The  indicator  has  dots  on 
both  sides,  near  its  outer  edge,  arranged  segment- 
ally  and  directiy  over  the  outer  edge  of  a  Begmental 
part  of  the  central  plate,  and  both  the  inner  aoil 
outer  edges  of  these  uots,  on  both  sides  of  ttie  indi- 
cator, are  formed  with  graduations,  indicating  o^ 
naduations  formed  on  tne  inner  and  outer  edges  of 
&e  segmental  part  of  the  central  plate.  Thegn- 
duations  may  be  of  two  systems,  on  eadi  faoe,  one 
system  indicating  by  the  Kngliwh  and  the  other  bj 
tne  metric  system,  making^  a  combination  of  read- 
ings on  both  sides  of  the  instrument.  Around  iti 
axis  the  indicator  has  gear  teeth,  which  mesh  into  a 
segmental  gear  wheel  turning  on  a  bolt  secnred  in 
the  plate,  this  segmental  gear  wheel  having  an  ann 
adapted  to  carry  a  pointer  arm,  as  shown  m  Fig.  4. 
or  one  of  the  inside  or  outside  caliper  arms  shown 
respectively  in  Figs.  2  and  3.  The  other  arm  of  the 
dividers  and  calipers  is  adapted  to  be  secured  to  th*! 
fixed  plate  by  a  oolt,  and  in  order  to  hold  the  am 
in  place  there  is  a  notdi  in  the  plate,  into  which  fit? 
a  corresponding  lug  formed  on  the  arm.  The 
dividers  and  inside  and  outside  calipees  are  adapts! 
to  be  adjustably  fitted  into  the  arms,  respectiHT, 
accoxx^bg  to  the  use  to  be  made  of  the  instrument, 
one  of  the  inside  and  one  of  tihe  outside  caliper  arnf 
being  provided  with  a  friction- wheel  at  its  point. 
To  open  or  dose  the  divider  or  caliper  points,  iKc 
operator  takes  hold  of  the  central  plate  and  more^ 
the  indicator,  whereby  the  points  are  moved  towanl 
or  from  each  other,  the  gnMluations  on  the  Kale* 
indicating  the  exact  measurement  in  inches  cr 
centimetres,  &c. _ 

THE  MILLING  MACHIHE  AHS  ITS 
OPERATIOHS.* 

THE  universal  milling  machine  dividing-head<  a' 
used  on  nearly  aU  machines  of  that  trpe. 
would  seem  to  present  littie  room  for  improvwitnl. 
It  does  when  we  want  to  use  it  only  in  the  ordinjiry 
maimer,  as  its  construction  admits  of  the  most 
accurate  dividing,  provided  its  original  condihon? 
are  maintained.  But  there  are  very  often  operaticnis 
of  milling  that  the  dividing-head  as  appUedwiJInot 
admit  of  doing,  and  consequentiy  its  does  not  \^ 
out  its  name/**  Universal.^'  ,    .  _u.  v 

I  have  frequentiy  had  jobs  of  work  to  do  m  wiu« 
it  was  necessary  to  have  the  chuck  faoe  the  vpmdlc 
of  the  machine,  and  have  it  geared  to  the  screw,  aj 
in  the  case  of  cutting  spirals,  for  instance,  or  a  ««^*^»U 
gear  either  flat  on  face,  or  conical.  It  will  be  *« 
tiiat  the  dividing-head  as  now  used  on  nearly  all 
Univenal  milling  machines  is  not  adapted  for  th» 

land  of  work.  „    ».j.   .<, 

I  improvised  a  plan  for  cutting  a  scroll  whioh  cus? 
very  littie  to  make,  and  is  shown  in  Fig.  I.  I  »«^ 
a  sUnd  A,  and  bolted  it  to  the  end  of  the  pl»t«. 
where  tiie  dividing-head  is  usuaUy  used.  «n«i  WW 
the  head  on  its  side  on  the  centre  of  the  puU» 
upon  parallel  pieces  (not  ahown  in  disTOg).  W' 
the  purpose  of  the  bolt-head  escaping  the  pW«^ 

•  By  A.  B.  Laki>i«,  in  the  American  *«?• 
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A  thatt  B  connected  with  tlie  shaft  in  bead,  witli 
iti  other  end  supported  in  a  bettring  on  the  npper  end 
uflheitindA.  A  alot,C,  receive!  matud  upon  which 
id  muunted  an  intermediate  tteu',  the  ordinsry 
bncket  iitud  ^aa  used  ou  the  Srown  imd  Shupe 
ABchiui^)  D  bein^  fajitened  at  ita  uoaal  place  on  the 
end  of  the  ptatcn.  bf  which  meant  the  usual  com- 
pouudinu  of  the  ^eoracanbe  made,  the  mterinediate 
Itui]  in  ofot  C  beixig  only  used  to  make  the  connec- 
timtto  the  top.  It  will  cow  be  seen  that  a  ktoH  od 
th^  face  of  a  plata  can  be  readilj  cut  of  onj  pitch 
aod  at  any  anglu  desired  by  ewinginf^  the  head 
■uuud  to  anv  degree,  by  Uie  same  means  it  is 
tw<aig  up  and  down  when  in  ita  regular  position. 
Id  majce  a  more  complete  job  of  this,  a  neat  base 
ymld  be  nlEulo  to  fasten  the  head  to,  instead  of  the 
puallel  pieces,  which  would  onlr  justify  the  doing 
s  case  of  oonajdarabla  work  of  the  Iciiid  to  !»  done. 
rhi«  amngoment  doee  not  make  a  neat  appearance, 
wt  it  answers  its  purpose  well. 

VTith  reference  to  accurate  dividing,  I  have 
irKidy  said  that  the  construction  of  most  dividing 
cadiodmite  of  it,  tor  the  reason  that  a  worm  gear  is 
spil  ondtheindex  is  placed  uponthe  worm  shaft,  thus 
djoriii^  the  index  pin  of  the  strains  it  would  get 
rith  the  index  plate  mounted  on  the  spindle,  imd 
bo  admitting  of  a  greater  number  of  divisiana  to 
Bni^c  from  the  some  index-plate,  and  also  nkske 
lare  accurate  work,  pmvidod  an  accurate  worm- 
hxl  haa  been  mode.  Agood  dividing  head  of  this 
lad  is  the  one  onJ;  which  has  no  lost  motion  in 
IJ  of  its  ports,  nnd  to  avoid  lost  motion  omplenro- 
Bun  for  adjustments  should  be  made  in  all  its 
uts.  The  wunn  and  worm-wheel  is  quite 
•Ccptible  to  wear,  and  hcuce  lo»t  motioD,  and 
h»ri  this  once  occurs  no  depcni' 
Tiding  rnn  be  plsoed  upon  then: 
IDi'  the  troixTue,  the  parls  must  bo  br 
jgiTial  ctmditiona.  Brown  and  Shnrpe 
nm-whecl  iu  their  dividing  head  in  ho 
ilwi  Ihem  together  with  three  screws. 
Hti'K  ou  the  milling  machine  they  stnte 
Oipablc  of  JidjUBtment,"  hut  thpy  do  nc 
t  oibans  therewith,  nor  state  how  it 
Brt'ictonly  ttocorapbahed. 
t  will  liere  (five  my  method  of  adjusting  it  (which 
>lv  if>  their  pliin  also).  T  took  the  wheel  apart, 
fc;;ca  tlio  holcB  iu  the  one  holf-aa  well  as  the 
Bnl'-T-suuk  portion— to  make  room  for  the  bolts 
[A.  A.  Fig.  2,  I  then  put  it  together  again  and 
Rtcd  il  around  lu  f  ar  as  the  bolt  would  permit,  and 


endeuce  for  accurate 


mghtbe 


.  then  I  bored  holes  to  receive  Hie 
.  .  through  the  nue  half,  and  counter-sunk 
the  other  half  to  receive  the  point  of  the  screw. 
>'oK,  by  loosening  the  screws  A  and  having  the 
worm  and  worm-wheel  iu  place  in  the  head,  with 
the  cap  removed,  draw  up  the  screws  A  just 
sufficient  to  allow  the  two  h^ve*  to  slide  over  each 
other  (not  freely),  then  adjust  tlie  three  screwsB 
--^til  the  worm  will  engage  the  worm-wheel  with- 

tany  play.    Then  securely  fasten  the  screw  A, 

and  the  odjustmeut  is  complete.  Now  it  is  in 
readiness  for  quick  adjustment  at  any  future  time, 
~id  will  allow  of  many  adjustments  tharsafter,  and 


have  made  this  pi 

wheel  as  stated,   I  am  not  aware  ;  but  if  not,  the 
remedy  is  not  qoite  so  clear  as  in  this  case. 

It  is  obvious  that  this  worm-wheel  is  now  sus- 
ceptible to  more  wear  than  before,  since  it  has  only 
one-half  of  the  bearing  surface ;  but  this  presents 
no  argument  against  it. 

In  cutting  gear-wheels  this  lost  motion  will  b* 
found  exceedingly  objectionable,  owing  to  irregular 

Before  adopting  the  method  here  described,  I 
helpad  the  case  by  uatnr  a  face-plate,  screwed  on 
the  anindle  of  the  head,  and  applied  a  etrap  over 
its  edge,  fastening  it  with  a  screw,  and  suspending 
'"      '  '  '  appliedaweight. 


d  thus  kept  t: 


h  all  i; 


the  SI 


_     . cutting  aloel  or  wrought  gearing 

(or  any  other  similar  work)  it  failed  to  produce 
good  work — chiefly  for  the  reason  that  the  gear- 
cutting  miller  has  so  little  side  clearance  that  cut- 
tings, lodging  on  either  side  of  the  miller  when 
coming  iu  contact  with  the  side  of  the  gear-tooth, 
will  tluiist  it  from  one  side  to  the  other,  and  make 
very  rough  work.  This  is  also  true,  however,  to  an 
extent,  with  a  closely-adjusted  dividing  head,  since 
the  arbor  holding  the  bluik  to  be  cut  will  spring. 

To  make  smooth  work  in  cutting  wrought- iron  or 
steel  gearing,  when  the  entire  cut  is  made  at  once, 
and  oil  is  used,  some  means  for  brushing  or  wssh- 
nir  the  cutter  should  be  employed,  else  smooth 
lot  be  the  result.    To  cut  them  drj'  is  very 


t  first,  and 


HOTES  OH  THE  SUBSTA0E  COH- 
DEH8EK.  WITH  SPECIAL  EEFEB- 
EHCE  TO  THAT  OE  PEOF.  ABBE.* 

THIS  piece  of  illuminating  apparatus  is  one  of 
the  most  important  snd  valuable  that  the 
microscopist  can  possess.  It  may  be  used  to  increase 
the  illummation  until  the  eye  refuses  to  endure  it, 
or  the  light,  liy  its  mesnsj  may  be  reduced  to  the 
faintest  glimmer.  With  it  the  whole  aperture  of 
the  objective  may  be  filled  by  a  solid  cone  of  light, 
and  by  the  nse  of  the  proper  diaphragms,  or  by 
moving  the  entire  condenser  laterally,  illumination 
of  the  greatest  ohUquity  may  be  obtained  for  the 
resolution  of  testa,  or  for  the  study  of  obscuro 
stnictures  of  a  certain  character ;  and  with  the  beet 
of  the  modem  substoge  oondensers,  black-ground 
iUomination  of  the  moat  aiquiaitB  beauty  may  be 
accomplished.  The  defining  and  resolving  nowc 
of  the  objective  are  improved  by  its  use.  Indee 
the  beet  high-power  homogeneous  immersions  wiJl 
not  do  themselves  entire  justice  without  the  use  of 
the  wide-angled  condensers  now  so  common. 

In  what  ia  culled  black-ground  illumination  the 
object  appears  to  be  self-luminous,  Reaming  witb 
the  vivid  radiance  of  molten  aflver,  seaming  to  rest 
softly  on  a  background  of  the  blackest  velvet. 
Living  animals  appear  like  moving  creatures 
fashioned  from  moonbeams ;  minute  particle* 
shimmer  and  flash  like  silver  stars ;  a  little  heap  of 
coloured  sand-grains  seems  a  little  heap  of  rubies 
and  diamonds  from  Bmbad  the  Bailor's  Valley  of 
Qems.  And  to  obtain  such  exquisite  pictut«  it  is 
only  necessary  to  obstruct  the  central  beams  of 
light  by  a  circidar  opaque  disc,  allowing  the  object 
to  Iw  iUuminated  by  the  li^t  that  comae  to  it  from 
the  periphery.  No  raysrmch  the  objective  directly. 
All  mil*  first  enter  the  object  and  there  be  properly 
refracted  or  reflected,  or  after  passing  through  the 
ibject,  they  must  be  thrown  back  on  itby  reSectioa 


Indeed. 


from  the  CDver-plass,  so  that  under  tl  . 
those  waves  of  luht  it  shall  appear  to  glow  wiu 
soft  intensity  indescribable,  lliis  effect  may  be  o 
tained,  sometimes  better  and  more  easily,  by  su 
since  apparatus  especiBlly  intended  forthepurpoi 
rather  than  by  any  aubstage  condenser. 


The  accessory  just  mentioned  is  a  collection  of 
two  or  three  lenses  forming  an  instrument  some- 
what similar  to  on  objective.  It  is  fltted  to  the 
substoge  ring  so  that  it  may  be  accurately  centred, 
which  is  essential  to  its  best  performance,  and  so 
that  it  may  be  moved  upwards  to  bring  the  light 
" — 0  the  mirror  to  a  focus  on  the  object,  or  re- 
ed from  the  tatter  towards  the  mirror  to  reduoa 

intensity  of  the  illumination.    Some  method, 

therefore,  tor  changing  its  position  vertically,  eitha  - 
by  rack  and  pinion  or  by  direct  finger  movemsnti, 
is  absolutely  essential. 

It  is  always  accompanied  by  diaphragms  to 
reduce  the  sise  of  the  illutninating  cone,  to  obtain 
light  of  great  obhquity,  or  black-ground  illomma- 
tion.  In  the  best  condensers  these  are  apphed  below 
the  lenssa,  while  in  the  cheiper  and  loss  desiraUa 
forms  they  are  placed  above  the  uppermost  lans. 

Low-power  objectives— those,  for  instance,  up  to 
the^in.  or  jin.,  and  those  of  smsU  angular  ap '4tura 
— do  not  call  for  the  use  of  the  condenser.  Sufficient 
illuminatdon,  geneially  more  than  is  needed,  may  ba 
had  from  the  ooncave  mirror  alone.  For  small- 
angled  lenses,  if  a  condenser  is  desired,  the  tin. 
objective,  or  an  eyepiece  of  the  proper  construction, 
is  useful.  The  objective,  when  used  for  this  pur- 
Dose.  is  screwed  into  an  adapter  fitting  the  su  >.  iige 
the  front  lens  upwards,  the  ligh:  i.  iug 
ted  from  the  plane  mirror.  If  theAouiitr 
other  microscopical  lamp  be  nsed,  or  if  a  bull'a-eye 
condensing  lens  be  inteijHMed  between  the  hghtand 
the  mirror,  the  objecbve  is  then  to  be  raised  or 
lowered  until  the  proper  illumination  is  ol>tained. 
With  this,  however,  only  central  light  may  be  used. 

Messrs.  J.  T"   " "■  " ■- '"  — ' 


relficb 


centring  adj  us 


make  a  simple  and 
...      .  the  suhstage 

ind  three  diaphragma. 
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are  placed  above  the  lenses.  The  diaphragm  ivith 
the  smallest  opening  is  used  here,  as  euewhere,  for 
centring  the  condenser  to  the  objective,  the  former 
being  moved  from  side  to  side  and  forward  or  back- 
ward, while  the  eye  is  at  the  top  of  the  body  tube, 
the  ocular  having  been  removea.  This  small  open- 
in|^  can  be  easily  seen  through  the  objective  as  a 
bng^t  spot  of  light,  which  must  be  brought  accu- 
rately to  the  centre.  For  low  ^wers  where  a 
larger  field  is  to  be  illuminated  with  less  intcmsity 
thim  vrith  high  powers,  the  upper  lens  of  this  con- 
denser is  removed,  and  the  lower  one  focussed  on 
the  obiect  in  the  usual  way  after  the  diaphragm 
with  tne  largest  opening  has  been  applied.  This  is 
a  commendable,  inexpensive  condenser  for  use  with 
small-angled,  dry  obiectives,  but  for  the  beat  wide- 
angled  objectives  tnere  are  other  forms  better 
adapted  to  the  purpose. 

Several  English  and  American  opticians  have 
prodaoed  subetage  condensers  which  am  praise- 
worthy^ in  some  respects,  but  it  was  for  Prof.  Abbe 
to  devise  the  best  ever  offered  by  any  optician. 
This  is  the  popular  Abbe  condenser,  as  supplied  by 
Zeiss,  of  Xena,  and  so  frequently  refexrod  to  in 
microscopical  literature. 

The  condenser  as  made  by  Zeiss  for  his  own 
stands  is  very  large  and  heavy,  and  is  not  intended 
to  be  used  on  those  of  any  other  maker.  He  says 
that  since  this  is  the  case  **  adaptation  to  stands  of 
other  make,  therefore,  is  nearly  olwajrs  imprac- 
ticable and  will  not  be  undertaken.'*  The  con- 
trivance is  too  useful,  however,  to  be  abandoned  by 
Knylish  and  American  microscopists,  so  that  the 
majority  of  our  opticians  make  modified  forms, 
which  preserve  the  essential  features  and  are 
adapted  to  American  and  English  stands.  Mr. 
Zentmayer,  Mr.  Qrunow,  Messrs.  J.  W.  Queen  and 
Go.j  and  Messrs.  Bausch  and  Lomb  all  offer  the 
device  with  minor  points  of  difference  from  Prof. 
Abbe*s  and  from  each  other^s. 

The  oondenser,  as  made  by  Mr.  Zentmayer,  is  in 
two  forms,  one  for  use  wi^  objectives  having  a 
numerical  aperture  of  not  more  than  1*20,  the 
other  for  the  widest- angled  glasses,  itself  having  a 
numerical  aperture  of  1*40.  The  purchaser  shomd, 
before  final  selection,  consider  which  form  he  needs, 
his  objectives  deciding  the  question. 

It  is  not  achromatic.  A^  to  the  desirability  of 
seeking  achromatism  for  it,  microscopists  (hffer. 
Mr.  James  Swift  states  that  "the  superiority  of 
light  from  an  achromatic  condenser  over  that  of  any 
non-achromatic  arrangement  is  due  to  the  fact  that 
rays,  in  their  passage  through  a  simple  lens  or  com- 
bination of  simple  lenses,  ore  decomposed  into  their 
elementary  colours,  which  seriously  impair  the 
beauty  of  uucoloured  objects,  such  as  the  Fbdura 
scale,  &Cf  whereas,  in  the  achromatic  condenser 
this  defect  is  obviated,  and  all  objects  are  seen  with 
natural  colours ;  moreover,  confused  pencils  of  light 
are  produced  bj  the  spherical  aberration  of  the 
single  lenses  which  fogs  the  image  of  fine  structure, 
whilst  the  achromatic  condenser,  being  thoroughly 
corrected  for  spherical  aberration,  provides  illumma- 
tion  of  the  greatest  purity,  and  the  most  delicate 
obiects  are  seen  with  a  clearness  and  sharpness  of 
detail  quite  unknown  to  those  microscopists  whose 
experience  has  been  confined  to  Uie  use  of  non- 
achromatic  condensers.*'  Prof.  Abbe,  however, 
says,  "the  condenser  is  not  made  achromatic  for 
the  reason  that,  for  the  effect  contemplated,  it  would 
be.  altogether  useless  to  seek  to  obtain  a  sharp  image 
of  the  doud  or  other  source  of  liffht,as  it  is  in  like 
manner  quite  immaterial  whether  the  image  is 
formed  precisely  on  a  level  witii  the  object,  or 
somewhat  above  or  below  it."  Mr.  E.  M.  Nelson 
also  takes  issue  with  Prof.  Abbe*s  opinion.  But  no 
optician  in  America,  so  far  as  I  am  aware,  has 
oiferod  microscopists  an  achromatic  wide-angled 
condenser.  The  only  one  made,  I  believe,  is  the 
oil-immorsiou  of  Messrs.  Powell  and  Lealand,  of 
London. 

The  ^modification  of  the  Abbe  condense^  with 
1*20  X.A.  has  but  two  component  lenses,  a  large 
bi-oonvex  posterior  one  with  surfaces  of  unequal 
curvature,  and  an  anterior,  which  is  more  than  a 
he^niaphere  in  form.  The  oUier,  with  1*40  numerical 
aperture,  consists  of  three  lenses,  the  posterior  being 
smuilar  to  that  of  the  smaller  angled  ioxra,  while  the 
middle  lens  is  concavo-convex,  and  the  anterior  a 
smaller  hemisphere. 

When  used  with  w'de-ongled  objectives,  to  avoid 
loss  of  light  and  to  obtain  the  best  results,  the  space 
hetweeu  the  lower  surface  of  the  slide  and  the  top 
of  the  condenser  should  be  filled  with  water  or 
homogeneous  immersion  fluid,  and  in  all  oases, 
except  when  oblique  illumination  is  desired  by  a 
lateral  movement  of  the  condenser,  it  must  be 
accurately  centred.  TMs  is  essential  to  its  beet 
])erfonnance.  For  ordinary  purposes,  however, 
with  dry  objectives  it  may  be  used  ory. 

Its  focus  IS  only  a  short  distance  below  the  object 
or  the  upper  surface  of  the  slide.  This  distance 
varies  witK  the  aperture  of  the  8X)ecial  form  used, 
and  is  to  be  ascertained  by  experiment ;  but  I  thinlr 
€hc  condenser  can  seldom  be  employed  when 
accurately  focussed,  except,  perhaps,  while  study- 
ing the  Strim  of  diatoms  with  hi|^h-power  objectives 
and  high-power  eyepieces.  With  medium  powers 
the  exact  focus*  of  the  oondenser  produoes  a  Uttle 


spot  of  light  of  terrible  intensity.  It  is,  at  least, 
tmy  own  custom  with  the  form  having  1*40  N. A., 
to  use  it  out  of  focus,  except  on  speoiu  occasions ; 
what  others  may  do  I  have  no  means  of  knowing. 
The  thickness  of  the  slide  is,  however,  to  be  con- 
sideredj  particularly  when  using  it  as  an  immersion 
with  wide-angled  glasses. 

When  employing  low  powers  with  central  light  or 
black-finx>und  illumination,  the  concave  mirror  may 
be  neeaed  to  illuminate  the  entire  field ;  in  other 
cases  the  plane  mirror  is  always  used,  especially 
with  the  bull's-eye  lens. 

Several  diaphragms,  which  are  used  below  the 
posterior  lens,  for  central,  oblique,  and  black- 
ground  illumination,  accompany  both  forms.  Those 
for  central  light  have  a  centnil  opening,  the  size 
of  the  cone  of  light  and  the  obliqmty  of  its 
lateral  rays  varying  vrith  the  size  of  the  diaphragm 
opening  employed.  For  oblique  illumination 
usually  two  lune-shaped  diaphragms  are  supplied. 
These  are  placed  m  the  carrier,  one  at  a 
time,  of  course,  in  any  position  that  may 
be  needed  to  produce  the  effects  desired.  For 
black-ground  illumination  those  with  the  central 
disc  supported  by  radiating  arms  are  used,  but  to 
obtain  the  effect  with  wide-angled  glasses  some- 
thing more  is  needed  than  the  use  of  these  special 
discs.  A  circular  diaphragm  must  also  be  placed  at 
the  back  of  the  objective.  • 

The  diaphra^  carrier  in  the  American  forms  of 
the  condenser  is  usually  a  sliding  plate  into  whose 
aperture  the  various  diaphragms  are  placed,  when 
it  is  pushed  below  the  lenses  until  a  spring  catch 
indicates  that  it  is  properly  centred  to  the  condenser, 
but  this  has  nothing  to  do  with  the  centring  of  the 
condenser  to  the  objective.  The  spring  catch  is 
usually  a  delicate  one  and  the  microsoopist  is  in 
dancer  of  forcing  the  carrier  beyond  the  centre. 

The  light  may  be  readily  modified  by  the  use  of 
the  circular  diaphragms,  or,  if  the  change  is  incon- 
venient, by  lowering  or  raising  the  condenser. 

For  obUque  illumination  the  lunate  discs  are 
used,  the  larger  when  the  greater  portion  of  the 
cone  of  light  is  to  be  intercepted,  the  smaller  when 
more  of  the  rays  nearer  the  centre  are  desired. 
With  either  size  concavity  the  oondenser  will  give 
light  of  greater  obliquity  than  many  objectives  will 
receive.  The  object,  however,  may  be  obliquely 
illuminated  with  rays  from  any  direction,  eitiber  by 
withdrawing  the  carrier  and  inserting  the  moon- 
shaped  diaphragm  in  another  position,  or  by 
rotating  the  entire  condenser,  so  that  the  light  shaU 
sweep  aroimd  a  circular  course.  This  requires 
delicate  manipulation,  an  objective  of  the  proper 
angularaperture  to  receive  liffhtof  that  obliquity,  and 
very  accurate  centring  of  ail  the  parts.  It  may  be 
done,  however,  with  fine  effect  in  the  resolution  of 
lined  objects-— diatoms,  for  instance;  but  if  the 
microsoopist  owns  the  condenser  of  1*40  numerical 
aperture,  and  this  form  of  oblioue  light  is  to  be 
employed,  the  front  hemi8])herical  lens  of  the  con- 
denser should  be  removed  and  the  remainder  of  the 
combination  focussed  on  the  object  without  any 
diajdiragm.  Then  insert  the  lunate  disc,  and,  if  all 
is  well,  a  glance  down  the  body  tube  without  the 
ocular  wm  show  a  small  double-convex  spot  of 
light  near  one  border  of  the  back  lens  of  the 
objective,  with  the  diffraction  spectra  also,  if  they 
are  specially  looked  for,  particularly  if  Plettrositftna 
anffuUttwn  be  the  object  on  the  stage.  With 
the  condenser  of  1*40  N.A.,  the  front  lens 
being  removed,  and  the  lunate  diaphragm  in 
the  carrier,  Mr.  Gundlach'S  dry  one  -  fifth 
inch  objective,  13.5',  resolves  balsam  mounted 
Pleuroaigtna  into  beads,  bearing  the  ^in.  solid  eye- 
piece to  perfection,  and  with  this  objective,  under 
these  conditions  the  bright  spot  may  be  seen,  when 
the  eyepiece  is  removed,  to  sweep  around  the  edge 
of  the  back  lens  like  a  drop  of  fire.  To  accomplish 
this  with  the  oondenser  of  1*40.  N.  A.,  it  and  the 
objective  must  be  in  immersion  contact  with  the 
slide,  while  the  objective  itself  should  be  a  wide- 
angled  homogeneous  immersion. 

ji  the  substage  has  lateral  movements,  as  it  has 
on  some  first-class  stands,  oblique  illumination  with 
the  circular  diaphragm  openings  may  be  obtained, 
but  scunewhat  less  effectually,  by  moving  the  entire 
condenser  from  side  to  side. 

For  black-ground  illimiination,  the  centnil  disc 
diaphragm  must  be  used,  and  with  the  lin.  objective 
brilliant  effects  may  be  produced  imder  this  illumir- 
nation,  with  the  proper  objects.  To  do  this  with 
the  lin.  of  33°  ana  tlie  condenser  of  1*40  N.A.,  it  is 
necessary  to  remove  the  front  lens  of  the  oon- 
denser, when  the  effect  will  be  exceedingly 
fine.  Here  again,  if  the  builds  -  eye  lens  is 
placed  between  the  mirror  and  the  source  of  light, 
the  plane  mirror  is  to  be  used ;  if  tiie  light  is  tucen 
dircctiy  from  the  lamp  flame,  the  concave  mirror  is 
the  proper  one  to  be  employed.  Back-Ground 
illumination  may  be  obtained  with  powers  of  from 
fire  to  six  hundred  diameters,  but  according  to  my 
experience  it  is  not  praiseworthy.  The  fidd  is  not 
brilliant,  the  object  does  not  glow  with  that  peculiar 
and  attractive  silvery  fire  that  seems  to  come  from 
an  internal  source,  but  the  picture  Is  foggy  with  a 
bhiish  mist,  and  the  silvery  gleams  are  dull  and 
lifeless. 

With  his  f oim  of  the  oondenBor,  Df  «  Zeiss  sap* 


plies  diaphragms  to  be  applied  to  the  back  leosoi  the 
wide-angled  obiectives  when  black-grouad  illuai. 
nation  is  desirea  with  them.    The  proper  ditc-bor. 
ing  plate  is  placed  in  the  diaphragm  canier,  aad 
immendon  contact  is  made  with  the  lower  soriaoe 
of  the  slide.     The  dilficulty  with  any  but  Z6m'i 
objectives  is  to  prepare  the  aiaphragms  for  the  bi<^ 
lens.    With  his  they  may  be  made  of  metal,  to  pro- 
perly fit  when  dropped  mto  the  mooutins,  anothe 
opening  will  then  be  central;  but  if  tae  iniat)- 
soopist  must  cut  them  from  paper,  he  need  not 
expect  to  obtain  the  best  results.    Hie  directions 
are  to  drop  diaphragms  into  the  back  of  the  wide- 
angled  objectives,  and  then  the  microscopist  is  left, 
by  all  except  Zeiss,  to  take  care  of  hixoaeli.   Yet  it 
is,  of  course,  impossible  for  any  one  optioAa  to 
supply  these  little  parts,  since  no  two  objectiTes  of 
even  the  same  magnifying  power  have  the  fiane 
sized  moimting.     The  microscopist  imut  depend 
upon  himself,   and  he  will  speedily  obsenre  th&t 
wlien  the  aperture  is  reducea  by  a  diaphrftgin  tt 
the  back  lens,  tiie  defining  and  resolring  powers  of 
the  objective  suffer  an  injurious  diminution.  The 
experiment  is  worth  making  though  no  other  result 
than  this  is  obtained. 

While  black-ground  illumination  is  beautiful,  it 
has  littie  scientific  value.  I  do  not  know  that  inj 
discovery,  or  even  any  observation  of  importanre, 
has  ever  been  made  by  its  use.  It  will  at  timft 
exhibit  certain  structural  features  in  a  oompicuooi 
way,  but  only,  I  think,  after  they  have  been  pre- 
viously  observed,  for  in  most  cases  this  peculiar 
lighting  appears  to  make  the  structure  obscure.  It 
may  render  the  contour  lines  more  diitinct,  and 
envelop  the  whole  object  in  a  glamour  of  brilliant 
beauty ;  but  the  microscopist,  while  he  never  disdains 
beauty,  never  makes  it  tne  object  of  his  pursuit. 

That  the  black-g^und  illumination  obtainable 
by  means  of  the  Abbe  condenser  is  not  entirelj 
satisfactory  with  high  power,  or  wide-angled 
objectives,  need  give  the  prospective  purchaser  no 
uneasiness.  The  condenser  is  the  best  in  ezistesue, 
except,  perhaps,  the  oil  immersion  of  Messrs.  Povdl 
and  Lealand,  of  London.  And  all  of  the  spedal 
adaptations  made  in  this  country  are  equally  good. 
They  do  not  differ  in  their  optical  portions,  eioept 
so  far  as  the  aperture  is  concerned,  but  in  m 
manner  of  introducing  the  diaphragms,  which  affecU 
only  the  price  of  the  appliance,  aim  that  in  all  the 
forms,  seems  unnecessarily  hign. 

Mr.  Zentnmyer*s  modination  of  the  Abbe  oon- 
denser is  shown  in  the  accompanying  figure. 


SimtdtaneotLB  Thougrlit  -  Processes.— 31. 
Paulhan,  a  French  psychologist,  has  performed 
experiments  that  he  thinks  prove  that  two  thoui;bt- 
processes  may  go  on  simultaneously.  Whether 
conclusive  or  not,  such  experiments  corroborate  th» 
testimony  of  introspection  that  mental  p^)ceslfi^ 
may  iaia  place  in  addition  to  the  actiritythat 
mamly  occupies  the  attention.  These  ideas  mthf 
background  of  consciousness  are  allied  with  the  one 
in  the  centre  or  antagonistio  to  it.  While  % 
certain  amount  of  distracting  elements  nuiyl« 
necessary  to  preserve  the  healthy  flux  of  thought, 
and  while  in  very  simple  operations  two  dixpoiate 
thoueht-processes  may  be  carried  on  sacoessfoUT 
togeuier,  economy  demands  that,  in  the  main,  the 
ideas  in  the  background  of  oonsdousness  should  be 
harmonious  with  the  one  in  the  focus  of  atteoticB. 
The  waste  of  energy  when  these  ideas  are  of  an  un- 
essential or  distracting  nature  is  amatterof  oonunoa 
observation.  A  single  illustration  will  suiBce.  i 
student  is  passing  an  examination.  He  15  iB* 
prepared  and  nervous.  The  question  he  is  answv- 
mg,  or  the  problem  he  is  solving,  occupies  the  iow 
of  consciousness,  but  in  the  badu^und  are  m 
distracting  ideas  as  the  fear  of  failure,  the  ikcnf^ 
that  there  will  not  be  time  enough  to  answer  ail 
the  questions,  the  query  wh^;her  it  were  not  better  to 
omit  this  particular  question,  the  self-conscloosfear 
lest  he  v^  growing  nervous,  ttie  sound  of  the  proctor  * 
footsteps,  the  scratching  of  a  neighbour's  pea,  and 
the  like.  Most  pupils  know  the  waste  caused  br 
such  distracting  ideas.  Even  if  by  an  effort  of  ^ 
these  inharmonious  elements  are  kept  strictly  in  tv 
background,  still  there  is  some  loss  of  eneijij.  u" 
the  effort  of  will  demanded  to  repress  thcmsl»' 
takes  energy. — Scribner»» 

Suffaras  an  Ajati-Inomstator.— Ool.  Pottr.ait 
Italian  engineer,  has.  itissaid^  recently  madci^^J 
interestingexperiments  respectuigthe  employmeoto^ 
sugar  as  an  agent  to  preventthe  incrustation  of  «b^ 
bouers.  The  experiments  were  made  ia  a  boil«r  <» 
20-horse  power  and  containing  126  tubes,  ww  ^ 
resiHts  are  stated  to  have  been  highljr  satisfactnrr. 
Two  kilos,  of  sugar  were  introduced  into  ^«^** 
every  week.  Formerly  the  same  boiler  usro  t^ 
become  incrusted  in  a  period  of  about  six  wvtf^ 
but  at  the  end  of  a  like  jieriod  after  the  mgvjf 
been  employed  it  was  found  to  be  bat  rfip>w 
coated.  After  the  boUer  had  been  workmg  av* 
tinually  for  upwards  ol  four  months  with  top^ 
introduced  into  the  watxr,  a  thin  film  of  incro^ 
tion  was  found  to  bo  fomed ;  bat  this  wm  ••*? 
remoTod  by  washing,    i 
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LIVEBFOOL   ASTSOVOMICAL 
SOCIETT. 

THE  seventh  meeting  of  the  present  session  of 
the  aboTe  society  was  held  in  its  room  at  the 
Royal  Institution,  Colauitt -street,  Liverpool,  on 
Monday  evening,  Apnl  8th,  Mr.  James  Gill, 
F.R.A.S.,  in  the  dttair. 

The  hasineas  of  electing  the  candidates  and  pro- 
posing the  new  candidates  for  membership  being 
over,  the  chairman  called  upon  the  Rev.  J,  Bone, 
F.R.A.S.,  to  give  his  paper  *•  Upon  a  Proper  Deter- 
mination of  the  Size  of  the  Plane  Mirror  in  anv 
Reflecting  Telescope  of  the  Newtonian  Form/' 
After  referring  to  the  importance  of  the  subject  to 
amateurs,  the  reverend  gentleman  went  on  to 
remark  that  the  flat  of  the  telescope  is  made  too 
small,  under  tiie  mistaken  impression  that  a  waste 
of  mirror  surface  would  be  incurred  by  maWng  it 
larger.  This,  though  a  possible  dmger,  might  yet 
leaid  to  another  dsn^r — ^the  making  of  the  flat  so 
small  as  not  to  take  m  the  whole  of  the  rays  from 
the  solar  or  lunar  image.  Most  amateurs  might 
solve  the  question  by  drawing  a  triangle  represent- 
ing the  cone  of  rays  from  the  mirror  with  its 
diameter  at  the  base,  and  the  focal  length  as  the 
axis,  the  major  axis  of  the  flat  being  equal  to  a 
diagonal  section  of  the  cone  at  the  position  on  the 
luds  where  the  flat  is  proposed  to  be  placed.  Though 
this  method  would  serve  to  secure  tne  performance 
of  the  telescope  on  a  star,  or  an  object  of  no  appa- 
rent diameter,  yet  it  will  not  fulfil  the  conditions 
for  the  performance  of  the  telescope  on  the  sun  or 
moon,  the  image  of  either  of  these  being,  hot  a 
paint  of  light,  but  a  measurable  image,  the  size  of 
which  depends  on  focal  length.  To  find  the  place 
of  a  flat  tnat  will  take  in  the  whole  solar  or  mnar 
image  it  will  be  necessary  to  measure  a  cone  of  rays 
longer  than  to  the  actual  focal  point ;  not  that  the 
focus  of  the  sun  or  moon  is  longer,  but  the  different 
angles  at  which  rays  from  different  parts  of  the  sun 
or  moon's  surface  are  approachmg  the  mirror 
cause  the  incidence  of  each  ray  upon  the  flat  in  a 
different   position;    the   flat   must,   therefore,  be 


«ufl9Lciently  large  to  embrace  all  the  positions.  To 
illustrate  by  example,  take  the  case  of  an  8^in. 
mirror  with  76  focus.  The  focal  image  of  the  sun 
in  this  case  is  '70744,  or  -30372  radius.  To  find  the 
size  of  flat  to  be  placed  at  lliu.  from  focus — 

Draw  right-angled  triangle  AMI. 
Make  Mis  4*25in.  ^emi-diameter  of  minor). 

Bis  76in.  (focal  length) 
Then  SB-*  -35372in.     (semidiameter  of    sun's 

image). 

Put  FT,  the  flat,  at  llin.  from  B,  and  drawTC 
at  45**  to  FT.    To  find  F T,  we  first  flnd  A B  -  ^. 

xiSBi:  AB  +  BI:MI. 
Or  X  :  -35372  ; :  j;  -f  76  :  4-25. 
.-.  X  =  6-9- 
AndtofindFT— 

j;:  SB  :  :BT  +  x:¥T 
or—  ^e-O  :  -35372  :  :  17*9  :  FT 

.-.FT  -  -9176. 

The  flat  in  this  ease  must  be  scarcely  less  than  2iu., 
if  it  is  to  reflect  the  ivUofe  cone  of  rays.  A  flat  of 
l^in.  is  often  thou^t  plenty  large  enough  in  the 
oaae  referred  to.  To  test  this,  FT  =  -75  (half  of 
flat). 

Then  x  :  SB  :  :  BT  +  jr  :  176, 

or—  X  :  -35372  :  :  11  +  j:  :  175 ; 

/.  X  =  9-8186. 

With  this  new  value  for  x  the  new  value  f or  M I  is 
found  by — 

X  4-  BT.FT:  :BI  -»■  a-:  MI, 
or  20-8186  :  -75  :  :  85-8186  i  M I ; 

.-.  MI  =  3-0917. 

The  effective  aperture  of  mirror  being  thus  re- 
duced to  a  little  over  6iu.,  the  area  of  an  Sfin. 
mirror  is— 

(8i)«  X  -7854  =  56'74sq.in. 

The  area  of  effective  portion  with  l}in.  flat  is— 

(6-1834)"  X  -7854  -  30-029sqJn. 

Subtracting  from  each  the  area  of  circular  shadow  of 
flat,  which  in  2in.  flat  «  (2)"*  x  -7854  a  3-141,  and 
in  l|in.  flat  s  1*767,  then  the  effecdve  area  in  SJin. 
mirror,  with  2in.  flat,  would  be  53'608q.in.,  and 
with  1  iin.  fiat  28*268q.in.  The  deterioratib^  effect 
of  this  waste  of  aDerture  must  be  the  same  whatever 
eyepiece  is  used ;  out  it  would  be  still  more  apparent 
in  tne  use  of  high  magnifying  powen. 


The  remarks  which  followed  the  paper  were  only 
to  bring  out  the  general  satisfaction  of  those  present 
with  the  reverend  gentleman's  statements. 

Mr.  Johnson  expressed  his  indebtedness  to  the 
Rev.  Mr.  Bone,  and  said  that  his  experience  bore 
out  what  was  expressed  in  the  paper,  and  referred 
to  the  value  of  a  large  flat  in  obsemng  nebuls. 

Messrs.  Defieux  and  Higgs  also  expressed  their 
thanks  for  the  paper,  and  remarked  on  the  import- 
ance of  the  matter  to  amateur  observers. 

The  Secretary  read  the  following  papers : — "  On 
the  Stars  Visible  to  the  Naked  Eye,"  by  Mr.  T. 
Backhouse,  F.R.A.S. ;  "  On  the  Relation  of  the 
Raised  Rixig  to  the  Sunk  Indosnres  in  Craters  and 
Walled  Plains,"  by  Mr.  S.  E.  Peal ;  "  An  Ultra- 
Neptunian  Planet,"  by  Mr.  W.  H.  S.  Monck, 
F.R.A.Sa 

The  meeting  dosed  vrith  a  special  vote  of  thanks 
to  the  Rev.  J.  Bone  for  his  kmdness  in  coming  to 
read  his  paper. 


USEFTTL  AVS  SCIENTIFIC  VOTES. 


Henderson  SteeL — The  experiment  of  making 
steel  from  the  pif  iron  of  Alabama  at  a  veiy  reason- 
able cost  has  at  hut  been  practically  solved  by  the 
Henderson  process.  To  test  the  process,  daring  the 
^ring  of  1888  a  company  erected  a  small  furnace, 
bning  it  with  the  best  ordinary  firebrick.  The 
result  of  the  iron  made  was,  first,  that  steel  of  the 
finest  quaUty,  as  well  as  soft  steel,  could  be  made ; 
but  the  test  demonstrated  also  that  the  firebrick 
used  could  not  withstand  the  heat.  The  company 
was  not  discouraged,  but  doubled  its  capital,  with 
this  it  imported  magnesia  brick  from  Germany,  and 
made  a  furnace  of  about  14  tons  capacity  a  day. 
This  new  furnace  was  put  into  blast  on  Nov.  26. 
1888,  and  has  since  been  rxmning  continuously,  ana 
vdthout  any  injury  to  the  magnesia  brick.  The 
cost  of  making  the  finest  steel  by  this  process  and 
by  this  company,  limited  as  its  plant  is,  will  not 
exceed  22dois.  per  ton.  Heretofore  steel  could  no 
be  made  out  of  the  low-grade  iron  of  the  Birming- 
ham and  St.  Louis  districts  by  any  process  known 
which  did  not  cost  too  much ;  but  it  looks  now  as 
if  there  would  be  a  great  revolution  in  Southern 
iron,  and  also  in  the  steel  business  of  Pennsylvania, 
as  its  iron  will  have  energetic  competition  from 
Alabama.  There  is  ore  and  coal  enough,  however, 
in  the  latter  State  to  absorb  all  the  Pennsylvania 
manufactories  whidi  desire  to  change  their  base  of 
operation. 

A  Q«ji  Blowpipe. — ^An  American  paper  says 
that  in  a  shop  where  gas  is  available,  a  handy  blow- 
pipe can  be  made  out  of  the  ordinary  gas  fixture,  a 
piece  of  |in.  brass  pipe,  and  some  ruober  tubing, 
use  an  ordinary  gas-burner,  with  the  tap  in  the 
horiaontal  pipe,  while  the  burner  is  fitted  from  an 
dhow  at  ri^ht  angles  with  the  horizontal  pipe. 
Drill  a  hole  m  bottom  of  tube  in  which  the  burner 
is  placed,  knock  out  the  lava  tip  and  the  wire 
screen,  then  insert  the  |in.  brass  pipe  through  hole 
in  elboWj  so  the  pipe  will  come  in  centre  of  upright 
tube,  and  end  about  midway  between  horizontal 
pipe  and  end  of  burner  tube.  Solder  firmly  the 
mass  tube,  then  put  the  rubber  on  protruding  end. 
and  fit  a  mouthpiece  so  that  it  may  be  easily  held 
when  blowing  through  the  tube.  light  the  gas 
above  the  burner  tube  in  the  ordinuy  manner. 
Upon  giving  a- gentle  stream  of  air  tlurough  the 
ruDber  tube,  a  long  blue  flame,  intensdy  hot,  will 
be  projected  above  the  burner  tube,  audits  sise may 
be  regulated  by  the  quantity  of  gas  admitted  by  the 
gas-cock.  For  large  work,  such  as  heavy,  hard 
soldering,  a  |in.  air-pipe  will  prove  large  enough ; 
while  for  small,  delicate  soldering,  such  as  jeweller's 
work,  an  ordinaryblowpipe  nozzle  should  be  attached 
to  the  |in.  tube.  The  burner  tub<*-  may  be  unscrewed 
at  will,  and  the  nozzle  left  exposed.  By  cutting  a 
thread  on  the  blast  pipe,  different-sized  nozzles  may 
be  screwed  on  at  will.  When  at  work  the  burner 
tube  becomes  ^uite  hot,  heating  the  pui  and  air  con- 
tained within  it,  thus  giving  what  is  known  as  the 
^'hot  blast,"  so  much  sought  after  by  blowpipe 
makeiB,  and  sometimes  secured  by  ending  the 
blast-pipe  into  a  coil,  and  placing  the  same  over  the 
gas-flame,  where  it  will  become  quite  hot. 

Heavy  Steel  Oaating  fbr  an  £ngine  Shaft 
Forglnff. — ^At  the  Parkhead  Forse  and  Steel 
Works,  Glasgow,  Messrs.  Wm.  Beardmore  and  Co. 
have  reoentlv  cast  a  steel  ingot  weighing  75  tons, 
which  is  saia  to  be  the  heaviest  ever  cast  in  Soot- 
land.  It  is  intended  for  the  largest  shaft  ever  pro- 
duced in  any  forge.  The  shaft  is  one  of  three  under 
order  for  the  London  Electric  Supply  Corporation 
(IJmited),  and  is  to  be  36in.  in  diameter  o^  26ft. 
long.  It  is  to  be  machined  down  to  28in.  m  dia- 
meter at  the  bearings^and  a  12in.  hole  will  be  bored 
through  the  centre.  When  completed  and  the  hole 
bored,  the  shaft  will  still  have  a  weight  of  upwards 
of  23  tons.  Delivery  is  to  be  given  at  the  Electric 
Supply  Corpomtion  Works  at  Deptford,  where  it 
wiU  oe  fitted  to  the  largest  electric  machine  in  the 
world.  The  work  of  making  the  cos^g  was 
carried  out  with  the  utmost  success,  the  '*  chief 
foundei*"  being  Mr.  Wm.  Muirhead,  manager  of 
the  Parkhead  Steel  Works. 


SCIENTIPIC    NEWS. 


•  •»■ 


THE  comet  discovered  by  Mr.  E.  E.  Barnard, 
of  the  Lick  Observatory,  on  March  31,  as 
mentioned  last  week,  was  observed  at  Copenhagen 
on  the  4th  inst.  at  8h.  dim.  O.M.T.,  in  R.A.  5h. 
17m.  568.,  N.  Doc.  15«  59'  5". 

Mr.  Sawyer  has  published  in  Gould* s  Astro- 
ttomiealJoumalt  "So*  190,  the  results  of  observa- 
tions of  variable  stars  made  by  him  during  1888 
or  thereabouts  for  Mira.  Ccti  was  observed  at 
maximum  in  1887  (Nov.  10),  and  W  Cygni  at 
minimum  on  Jan.  I  lost. 

The  white  spot  on  Saturn*  s  ring,  first  observed 
by  Dr.  Terby,  of  Louvain,  was  seen  six  days 
afterwards  by  Prof.  C.  H.  Maclood,  of  McGiU 
College  Observatory,  Montreal,  who  says  it 
appeared  brightest  towards  the  inner  edge. 

The  next  meeting  of  the  Astronomischo 
GreseUschaft  will  be  hold  in  Brussels  from  Sept. 
10  to  12. 

The  following  fifteen  candidates  have  been 
selected  by  the  council  of  the  Royal  Society  to  be 
recommended  for  election  into  the  Society.  The 
ballot  will  take  place  on  the  6th  of  June  : — ^Mr. 
J.  Aitken,  Dr.  E.  Ballard,  Mr.  A.  B.  Basset, 
Mr.  H.  T.  Brown,  Mr.  L.  Clark,  Prof.  D.  D. 
Cunningham,  Mr.  L.  Fletcher,  Mr.  W.  B. 
Homsley,  Mr.  C.  T.  Hudson,  Prof.  T.  M'K. 
Hughes,  Mr.  E.  B.  Poulton,  Prof.  W.  J.  SoUas, 
'Mi.  C.  Todd,  ^Ir.  H.  Tumlinson,  Prof.  G.  F. 
Yeo. 

Michel  Eugdno  Chovroul,  whoso  death  wo 
announced  in  thio  column  last  week,  was  bom  at 
Angers  on  Aug^t  31,  1786,  and  having  served  as 
assistant  to  Yauquelin,  was  appointed  in  1813, 
professor  at  Lycec  Charlemagne.  He  had  already 
commenced  those  researches  on  the  Fats  which 
have  been  so  useful  to  mankind,  the  name  of 
Che^Teul  being  indissolubly  associated  with 
margarine,  stearine,  and  oleine.  In  1824 
he  was  appointed  director  of  the  carpet 
&ctory  known  as  tho  Gobelins,  and  in  1830 
succeeded  his  old  master  Vauquelin,  as  pro- 
fessor of  chemistry  at  the  Musemn  of  Natural 
History,  Paris.  Possessed  of  an  ample  fortune 
(for  him),  Chcrreul  lived  a  quiet,  uneventful 
life,  and  pursued  the  study  of  science  almost  to 
the  last.  A  man  of  temperate  habits,  he  had 
few  phy»(^  ailments  during  his  long  career,  and 
he  is  probably  the  only  member  of  the  Academy 
of  Sciences  who  ever  reached  the  age  of  one 
hundred  years — certainly  tho  only  member  who 
passed  the  century.  It  i^  worth  noting  that 
longenty  waa  hereditary'  in  hit}  family,  his  &ther 
dying  at  ninety -one  and  his  mother  at  ninety- 
three. 

Dr.  Joseph  Rogers,  whoso  death  we  announced 
last  week,  was  a  Hampshire  man,  having  been 
bom  at  Westmeon,  August  6,  1820.  The  Lawet, 
referring  to  him,  says: — **  A  prince  has  fallen 
out  of  our  ranks.  Not  that  to  him  it  was  given 
to  scale  those  mountain  heights  of  fame  whose 
path  is  strewn  with  mon*s  bones  and  watered 
with  widows*  tears.  Not  for  him  was  that  glorj- 
which  is  expressed  in  glittering  stars  and^  sonor- 
ous titles,  nor  would  we  claim  such  distinctions 
for  such  a  man.  His  fame  is  written  in  the 
hearts  of  ten  thousand  of  his  medical  brethren, 
whose  position  and  power  for  good  he  raised ; 
and  in  the  homes  of  the  poor,  whose  miseries  he 
laboured  to  allo'iate.  *  *  It  is  stated  that  a  memoir 
is  about  to  be  published  by  Mr.  Fisher  TJnwin, 
written  by  Prof.  Thorold  Rogers,  a  brother  of 
the  deceased. 

Prof.  Mendeleef  has  accepted  the  invitation 
of  the  Council  of  the  Chemicjil  Society  to  deliver 
tho  Faraday  Lecture ;  ho  will  probably  give  his 
mature  views  on  tho  Periodic  Law  of  the  Ele- 
ments, with  which  his  name  is  so  indissolubly 
connected.  The  lecture  will  be  delivered  by  per- 
mission of  the  managers  of  the  Royal  Institution 
in  their  theatre,  on  the  evening  of  Juno  4.  The 
Fellows  of  the  Society  will  entertain  Prof.  Men- 
deleef at  a  dinner  at  the  Holbom  Restaurant  the 
next  evening;  and  the  President,  Dr.  W.  J. 
Russell,  F.R.H.,  will  hold  a  roceiition  at  the 
Grosvenor  Gallery  on  June  7. 

The  following  are  the  lecture  arrangements 
after  Easter  at  the  Royal  Institution  : — Dr.  Jean 
Paul  Richter,  three  lectures  on  tlio  Italian  Re- 
naissance Painters,  their  education  and  their 
employments  (with  illustrations)  ;  Prof.  E.  Rb' 
Lankoster,  four  lectures  on  Some  Recent  Bio^ 
gfical  Discoveries ;  Prof.  Dowar,  five  experixner 
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lectures  on  Chemiail  Affinity;  Mr.  Joseph 
Bennett,  four  lectures  on  the  Origin  and  Deve  - 
lopment  of  Opera  in  England  (with  musical 
illustrations)  ;  Prof.  W.  Knight,  of  St.  Andrew's, 
three  lectures  on  (1)  The  Classification  of  the 
Sciences,  Historical  and  Critical;  (2)  Idealism 
and  Experience,  in  Philosophy  and  Literature ; 
(3)  Idealism  and  Experience,  in  Art  and  Life 
(the  Tyndall  Lectures).  The  Friday  evening 
meetings  will  be  resumed  on  May  3,  when  Sir 
H.  £.  Hoscoe  is  to  discourse  on  "Aluminium," 
and  the  following  arrangements  have  been  made : 
— ^May  10th,  Prof.  Dewar,  "  Optical  Properties 
of  Oxygen  and  Ozone;"  IVIay  17th,  Prof.  Sil- 
vanus  P.  Thompson,  "Optical  Torque;"  May 
24th,  the  Rev.  S.  J.  Perry,  "  The  Solar  Surface 
during  the  Last  Ten  Years ;  "  May  Slst,  Prof. 
Demetri  Mendeleef,  "  An  Attempt  to  AppW  to 
Chemistry  one  of  Newton's  Principles ;  "  June 
7th,  Mr.  Archibald  Geikie,  *'  Recent  Rebearches 
into  the  Origin  and  Age  of  the  Highlands  of 
Scotland  and  the  West  of  Ireland  ;  "  June  14th, 
Mr.  C.  V.  Boys,  "Quartz  Fibres." 

The  council  of  the  Royal  Geographical  Society 
has  resolved  to  recommend  as  president  Sir 
Mountstuart  Grant  Duff,  in  succession  to  General 
R.  Strachey,  who  has  held  the  ix>&t  for  the  last 
two  years.  The  medalists  of  the  society  for  this 
year  will  be  Mr.  A.  D.  Carey,  of  the  Indian 
Civil  Service,  who  will  receive  the  Founders' 
Medal  for  his  remarkable  journey  through  Cen- 
tral Asia;  and  Dr.  G.  Radde,  Director  of  the 
Natural  History  Museum,  Tiflis,  who  will  receive 
the  Patrons'  Medal  for  a  life  devoted  to  the  pro- 
motion of  scientific  geog^phy,  as  traveller, 
observer,  and  author.  The  Murchison  Grant  is 
awarded  to  Mr.  F.  S.  Amot,  to  take  out  in  pre- 
sents to  Chitambo,  of  Ilala,  where  Livingstone 
died ;  the  Back  Premium  to  Mr.  F.  C.  Selous, 
the  South  African  hunter;  the  Cuthbert  Peek 
Grant  to  Mr.  Amot  for  his  seven  years'  work  in 
Central  Africa  ;  and  the  Gill  Memorial  to  Mr.  J. 
Ogle,  of  the  Indian  Survey. 

The  London  Geological  Field  Class,  under  the 
direction  of  Prof.  H.  G.  Seoley,  F.R.S.,  com- 
mences the  summer  excuraions  tlus  year  on  May  4, 
and  will  continue  them  on  Scitm-day  afternoons 
thereafter  until  the  end  of  June.  Intending 
students  should  apply  for  tickets  to  the  hon. 
secretary,  Mr.  Walter  Lewinson,  Lundy  House, 
Willoughby-road,  Hampstetid,  N.W. 

The  meeting  of  the  Institution  of  Naval 
Architects  was  held  last  week,  and  after  the 
president.  Lord  Ravensworth,  had  made  a  brief 
speeoh,  in  which  he  stated  that  the  Institution 
was  in  a  satisfactory  condition,  the  "great 
debate"  was  commenced  with  the  reading  of 
Mr.  White's  paper,  which  was  practically  a 
defence  of  the  Admiralty  and  the  designs  of  our 
first-class  battle-ships.  Aftor  discussion,  that 
was  followed  by  a  paper  by  Sir  N.  Bamaby  on 
"  Buoyancy  and  Stability  in  Ships,"  which  led 
to  another  discussion ;  and  then  a  paper  on  the 
"Protection  of  Merchant  Steamers  in  Time  of 
War"  was  read  by  Capt.  Penrose  Fitzgerald, 
R.N.,  in  which  it  was  suggested  that  all  second 
and  third-class  steam-vessels  should  have  a 
thwart-ship  coal-bunker  abaft  the  enj^es  about 
15ft.  to  20ft.  wide  and  10ft.  thick,'  extending 
to  about  2ft.  above  the  tops  of  the  cylinders,  and 
the  bottom  on  a  level  with  the  screw -shaft.  Such 
a  bulwark,  he  thinks,  would  be  an  effective  pro- 
tection against  the  bow  chasers  of  most  cruisers, 
while  the  tactics  of  the  merchant  vessels  would  bo 
to  run  away  and  keep  their  stem  to  the  enemy. 

Amongst  the  other  papcra  w.is  one  by  ]Mr. 
Bcauchamp  Tower,  describing  his  apparatus  for 
providing  a  steady  platform  for  guns,  a  telescope, 
or  a  search  light,  on  board  ship.  The  apparatus 
has  been  tried  on  the  inventor's  yacht,  and  is 
acknowledged  to  be  an  ingenious  device ;  but  it 
may  be  remembered  that  Sir  H.  Bessemer  had  a 
similar  idea  for  the  purpose  of  preventing  sea- 
sickness, for  which  purpose  indeed  Mr.  Tower's 
appfiratus  is  also  avaiUble.  Admiral  Sir  J.  Hay, 
however,  expressed  a  doubt,  with  reason,  whether 
any  such  means  is  desinible  for  working  guns, 
as  it  is  necessary  for  a  gunner  to  bo  trained  in  all 
the  varying  comlitions  oi  a  ship's  roUinfj^,  and  to 
t  ike  aim  after_ making  the  nccfssiry  allow.mces. 
Mr.  White  pointed  out  that  the  ai)p{ii'atus  would 
be  useful  in  racisuiing  tlie  rolling  of  vessels. 

Prof.  V.  B.  Lewes  read  a  paper  on  the  im- 
portant subject  of  the  fouling  of  steol  and  iron 
vessels,  in  which  he  said  th  it  metallic  coatings 
had  proved  a  failure,  and  that,  so  far  as  it  was 
possible  to  judge,  there  was  but  small  likelihood 


of  their  ever  being  made  to  succeed.  He  examined 
the  value  of  all  the  compositions  and  coatings,  and 
maintained  that  tar  and  tar  products  and  waxes 
were  among  the  best  protcctives  ;  but  care  must 
be  taken  to  eliminate  acid  and  ammonia  salts 
from  those,  and  the  protectives  should  be  applied 
hot,  and  then  the  question  of  inside  protection 
might  be  considered  to  be  practically  solved.  As 
to  the  outside,  after  detiling  with  the  question  of 
fouling  by  sea  animals,  he  recommended  bitumin- 
ous compositions,  or  varnishes  with  substances  to 
give  them  body,  as  a  means  of  protecting  the 
metal.  To  overcome  the  long-felt  evil  of  de- 
struction of  iron  in  ships  through  galvanic  action 
in  sea-water,  he  insisted  that  all  copper- coating 
compounds  (many  of  which  were  in  the  market) 
must  be  carefully  rejected. 

Prof.  Tyndall's  explanation  of  the  blue  CDlour 
of  the  sky  is  well  known  :  it  is  blue  becaule  the 
particles  m  the  atmosphere  are  so  small  that  they 
are  able  to  reflect  only  rays  of  short  wave- 
length. ^  Prof.  Hartley,  however,  has  been  in- 
vestigating the  subject,  and  gives  reasons  for 
thinking  that  ozone  exercises  some  influence  on 
the  rays,  as  he  found  that  a  small  quantity  of 
ozone  gave  a  fuU  sky-blue  in  a  tube  2ft.  in 
length.  The  question,  however,  then  comes  in. 
What  is  ozone  ? 

What  is  the  cause  of  fog,  and  what  that  of  the 
peculiar  black  cloud  (not  fog)  which  visited 
London  on  the  10th  inst.,  say?  Fog — the  real 
"  pea-soup  "  fog,  as  it  has  been  ©illed — exercises 
a  most  deleterious  effect  on  plants,  often  worse 
than  frost,  and  the  Scientific  Committee  of  the 
Royal  Horticultural  Society,  at  the  instance  of 
Mr.^  Dyer,  is  to  have  a  special  report  on  the 
subject.  There  is  a  difference  between  the 
"  black  clouds  "  and  the  fogs  which  surcharge 
the  air  with  soot  particles,  but  there  can  be  no 
doubt  that  the  fogs  are  more  deleterious  to  plant-s. 

The  Board  of  Trade  is  willing  to  receive  a 
deputation  of  electrical  engineers  to  consider  the 
question  of  overhead  wires. 

The  Cowlos  patents  for  the  manufacture  of 
aluminium  alloys  by  electricity  have  been  upheld 
by  the  German  courts.  This  decision  is  the  out- 
come of  an  action  for  revocation  which  was  re- 
cently brought  by  Dr.  H.  Kunhcim,  of  Berlin, 
who  relied  on  the  so-called  anticipations  of  Sir 
W.  Thomson  (1879),  Benzon  (1858),  Faure  (1882 
and  1883),  and  John  Calvert  (1856).  TheHeroult 
process,  which  U  employed  at  Oerlikon,  is  not, 
it  appears,  patented  in  Germany. 

At  the  Central  Institution  of  the  City  and 
Guilds  of  London  Institute,  Mr.  T.  Bolas  will 
deliver  a  course  of  six  lectures  on  photography, 
on  Wednesday  evenings,  at  7.30,  beginning  on 
May  8.  Lectures  I.  and  II.  will  deal  with  the 
use  of  artificial  light  in  photography ;  lectures 
III.  and  IV.  with  photo -mechanical  printing 
methods ;  and  lectures  V.  and  VI.  with  direct 
contact  printing  methods. 


LETTERS  TO  THE  EDITOR. 


*♦» 


Hydxoffen  Fluoride. — ^At  a  recent  meeting  of 
the  Chemical  Society  a  paper  was  read  on  "The 
Vapour  Density  of  Hydrogen  Fluoride,"  by  T,  E. 
Thorpe,  F.R.S.,  and  F.  J.  Hambly.  The  authors 
have  carefully  studied  the  molecular  breaking  down 
of  the  vapour  as  it  is  affected  by  changes  of  tem- 
perature and  pressure.  It  would  appear  that  there 
IS  no  evidence  for  the  existence  of  a  molecule  corre- 
sponding to  the  formula  H,F, .  The  density  at  above 
32^  corresi>ondB  apparently  with  H.F|,  but  the  curve 
gives  no  indimtion  of  any  condition  of  statical 
equilibrium  in  the  neighbourhood  of  this  teinpera- 
ture  such  as  would  be  manifest  if  such  a  molecule 
were  capable  of  independent  existence.  At  tem- 
peratui'es  below  this  pomt  the  density  gradually 
mcreases  in  a  perfectly  regular  manner  until  at 
26'4'*,  the  lowest  temperature  observed,  the  density 
becomes  1*773,  equivalent  to  a  molecular  weight  of 
•51*2  (HjF,  =  60)  ;  as  it  is  heated,  the  vapour  braves 
like  a  mixture  of  a  complex  molecule  H^Fjr,  or  of 
HrFj.  and  HyF,/  molecules,  with  a  g^udually 
increasing  number  of  molecules  of  HF^  the  process 
of  dissociation  being  perfectly  oontmuous  until 
the  temperature  increases  to  about  60',  when  the 
density  becomes  appro ximatelv  normal — i.e.,  corre- 
sponds to  a  vapour  consisting  wholly  of  HF  molecules. 
Their  values  lor  the  density  at  32^,  under  ordinary 
atmospheric  pressure,  agree  almost  exactly  with 
those  obtained  by  Mallett. 

It  is  estimated  that  the  increase  of  population  in 
the  United  States  is  100,000  per  month,  exclusive  of 
immigration,  which  last  year  was  ol8,000.  The  pre- 
sent population  is  estimated  to  be  64.000,000,  and  the 
next  census,  to  be  token  in  July,  1890,  will  probably 
give  67,000,000. 


[  We  do  not  hold  oundvet  renpOfuiftU  fnr  lit  opUiow  ©^ 
owr  eorrejipondent9.  The  E*iltnr  respect/uUif  requut*  (knt  idi 
eommunicationa  should  be  drawn  up  a»  briefig  a»  ;»o«ni/r.] 

Ail  eommunieationa  th^uld  be  addrfnaeH  to  lAe£i>iToa  o/ 
(AeEKOLisB  Mkciiaxic,  332,  Strand^  W.C. 

All  Cheqftes  and  PoH-office  Order*  to  h«  nuuU  p^tynUe  Vi 
J.  Pabsxorb  £owa&03. 

•»•  In  order  to  facUitnU  reftrtntt^  OorrapmdeHUi,  td^* 
tpeakinjf  of  anjf  letter  preoiovutly  inntrtedy  vjUX  ohh-f*,  u 
nutntioninff  thA  nun^r  o/  the  Letter,  a»  W41  as  tht  pagt «« 
which  it  appears. 

"I  would  have  everyone  write  what  he  knowii,  and  in 
much  as  he  known,  but  no  more ;  and  that  not  in  thi» 
only,  but  in  all  other  sabjeota :  For  such  a  pencm  may 
have  aome  particular  knowle^e  and  expenenoe  of  tbe 
nature  of  such  a  peraon  or  such  a  founUin,  that  u  to 
other  things,  knewa  no  more  than  whaft  everybody  doen, 
and  yet,  to  keep  a  clutter  with  thia  little  pittance  of  hi% 
wiU  undertake  to  write  the  whole  body  of  phyidciu,  a  vje> 
from  whence  great  inconveniences  derive  their  origiiuL" 
— ifontaiyn^s  EsMjfs, 

•  »• 

THB  BEPOBT  OF  THE  PABI6  0B8E&. 
VATORY  —  A  "  SECOND  B.OTATIOH 
OF  THE  EABTH "  (!)  —  LOCKYEB'8 
"ASTRONOMY"  AND  "  F.B.  AS." - 
BEFLECTINa  TEI.ESCOFE  -  <'  TOO 
MUCH  OF  WATEB  HAST  THOU, 
POOB"  "  B.  L.  a."— VBNUS-TBANSIT 
TABLES  —  PHBENOIiOaY  —  ACHBO- 
SLATIC  OBJEOT-aLASS. 

[29833.]— Ths  Annual  Report  of  the  Paris  Obsei- 
vatory  for  1883,  by  Admiral  Houchez,  its  director, 
contains  a  good  deal  that  will  be  'found  interesting 
bv  astronomers  generally.  Prominence  is  natanih 
given  to  the  researches  of  M.  Loewy,  the  tint 
assistant,  on  refraction  and  aberration,  by  the  aid 
of  his  singularly  simple  and  ingenious  contrivano& 
applied  u>  his  equatorial  ooude.  The  results  of 
these  investigations  will  be  looked  forward  to 
anxiousiy  as  possessing  a  practical  interest  of  the 
highest  order;  for,  to  take  a  mngle  illustration, 
thero  can  be  no  doubt  that  if  l£e  constant  of 
aberration  is  determined  with  great  predaou, 
its  combination  with  the  veloci^  of  light,  as 
found  by  Newcomb  and  Michelson,  wiU  for* 
msh  us  with  a  value  of  the  soUr  parallax 
more  trustworthy  than  that  derived  from  all  the 
Transit  of  Venus  observations  put  together.  Another 
point  dealt  with  in  the  Report  is  the  very  curious 
one  of  a  possible  change  of  latitude— a  chau^ 
alleged,  by  certain  theorists,  to  have  its  origin  m 
an  actual  shifting  of  the  earth*  s  axis,  which  is  sup- 
posed to  have  a  u^sht  movement  of  rotation  abobt 
its  mean  place.  The  b&Jance  of  probability  is  in 
favour  of  the  idea  that  this  seeming  shif tiu^  arises 
from  a  very  slight  variation  in  refraction  rnddeot 
on  change  of  temperature  at  different  seasons ;  but. 
as  Admiral  Mouchez  points  out,  this  may  be  set  at 
rest  by  careful  observations  made  minultaneoudy  is 
Europeand  at  the  Cape,  while  a  further  check  msy  be 
found  in  the  determination  of  latitude  by  Talcott'« 
method  with  the  zenith  sector.  Of  the  ordJn&rr 
routine  work  of  the  observatory  it  is  needless  to 
speak  here.  A  statue  of  Le  Verrierns  to  be  pkceJ 
in  the  courtyard  facing  the  north  front  of  the  obspi* 
vatory,  and  one  of  Arago  at  the  cross-road  formed 
by  the  Boulevard  Arago,  the  Place,  and  the  Roe 
St.  Jacques. 

I  have  seen  General  Drayson's  **  Thirty  Thousand 
Years  of  the  Earth's  Past  History,*'  to  whidi 
**  W.  J.  S."  refers  in  letter  29786  on  page  109,  but 
I  have  not  read  it.  Oh !  dear,  no.  *  •  TLmeo  Dana* 
et  dona  ferentes.**  That  gallant  officer  is  acra^ 
shot  at  big  game,  wrote  a  capital  little  bookoo 
"Military  Surveying  and  Sketching,"  and  ia  oo 
mean  authority  on  uraist ;  but  as  an  astronomer  bt* 
is — ^toput  it  as  mildly  as  possible — ^not  much  deferral 
to  at  Burlington  House.  '*  W.  J.  S."  is  quite  M 
in  his  assumption  as  to  the  real  motion  of  the  eaith*9 
axis.  If  we  accept  the  annual  amount  of  precesAoc 
as  50*2",  and  divide  the  number  of  seconds  in  '■V^'^ 
(1,296,000)  by  that  number,  we  shall  get  i5,sl'i'7. 
say  25,817  years,  as  the  period  occupiea  by  the  ^k 
of  the  earth  in  making  one  complete  revolntios 
round  the  pole  of  the  Ecliptic.  That  General  Drays^»a 
was  a  Professor  at  tlie  Royal  Military  Academv 
affords  no  guarantee  for  his  competence  to  thoori* 
on  such  a  subject  as  this.  He  did  not  teach  astro- 
nomy at  *  *  the  shop. ' ' 

Letter  29792,  p.  110,  renders  it  neoeesary  that  1 
should  speak  very  plainly  indeed.    There  i»  a  cer- 
tain class  of  people  of  whom  Pope  said  that  th»5 
"rush  in  where  angels  fear  to  tread,*'  and  if  ilf 
Arman  will  inipute  ra'>tiv&s,  he  must  take  th«  t'«»- 
sequences.     Now  either  my  "identity  is  mwl^'* 
by  "  (what  Mr.  Annan,  with  his  obviously  intiiwJ' 
classical  knowledge  calls)  my  "psendomyn"  v*^- 
or  it  is  not.    If  it  is,  he  merely  talks  ignorxutly  » 
attributing  my  strictures  in  these  col^mnstnatsww'- 
of  love  for  Mr.  Lockyer.    If,  on  the*  other  Lanjl.  b' 
does  know  who  it  is  who  writes  tl  ese  lincj.  It*  ^ 
saying  what  is  false,  and  he  kmwa  i  f,  in  putting  ttj 
attacks  down  to  personal  dislike  dif,  or  cttmity  t«\ 
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the  gentleman  whom  he  champions.  I  do  not  dis- 
like Mr.  Lockyer  in  any  personal  sense  whatever. 
I  never  had  a  cross  word  with  >»im  in  my  life. 
What  I  not  onl^  dislike,  though,  but  hate  and 
detest,  is  advertismg  and  puffing.  Mr.  Lockyer  is 
a  very  able  specttosoopic  observer,  and  were  he 
content  to  accumulate  material  for  other  men  to 
explain,  would  earn  the  imperiBhable  gratitude  of 
Ills  feUow-countrymen.  But  his  mathematiosare — 
well,  I  would  really  rather  not  say  what.    It  is  not 


90  very  long  since  I  was  Jooking  through  a  little 

work  called  " '^ 

roents  of  the  Earth,''  by  hun,  in  company  with  a 


Outlines  of  Physiography :  the  Move- 
...^v.  w.  «»w  Earth,''  by  hmi,  m  company  with  a 
leading  official  English  astronomer  ana  head  of  a 
great  observatory,  and  I  declare  solemnly  that  we 
both  roared  with  laughter  over  the  book.  As  for 
the  ''Elementary  Lmsous  in  Astronomy,"  it  is  a 
South  Kenidu^n  textbook,  and  hence  that  it  is 
*'  now  in  its  thirty- fifth  thousand  "  only  shows  how 
many  people  avail  themselves  of  what  passes  for 
instruction  there.  Would  Mr.  Arman  be  surprised 
to  hear  that  **  awful  examples  "  have  been  selected 
from  that  very  book  in  an  examination  at  Trinity 
College,  Cambridge?  Finally,  as  happily  my 
'* reputation*'  is  scarcely  dependent  on  my  demoli- 
tion of  the  meteoiitic  theory^  and  I  am,  I  gravely 
fear,  terriblv  indifferent  to  Mx.  Arman's  "respect/' 
I  would  refer  that  gentleman  to  a  paper  by  Mr. 
W.  H.  Monck  in  the  number  of  the  Journal  of  the 
Liverpool  Astronomical  Society  for  June,  1888,  the 
perusal  of  which  may  conceivably  prompt  him  to 
transfer  such  respect  to  its  able  and  gifted  author, 
whoen  '*  reputation,*'  though,  by  the  way,  is  already 
made.  [Smoe  this  paragraph  was  written,  I  have 
seen  letters  29813,  29814,  and  29815  on  p.  131.  In 
thanking  mv  unknown  friend,  **  A  Sympathiser 
with  *  F.R.A.S.^' "  I  would  simply  observe  that 
he  has  exposed,  m  a  perfectly  calm  and  dispassionate 
manner,  a  few  of  the  blunders  made  by  Mr.  Lockyer 
during  his  career  as  a  public  instructor  (?).  As  re- 
gards **Autolycu«,"  if  X have  never  seen tiie  "Primer 
of  Astronomy,"  I  have  read  the  review  of  it  by  a 
man  to  whose  astronomical  knowled^  Mr.  Lockyer 
can  scarcely  pretend  to  lay  claim.  I  mean  the  late 
R.  A.  Proctor ;  while,  as  regards  the  "  Elementary 
Leaaons  in  Astronomy,*'  I  have  seen  that ;  but,  as  a 
matter  of  fact,  possening  every  single  book  from 
which  it  was  compiled  in  my  own  library,  I  cannot 
see  that  mv  "astronomical  enthusiasm"  can  be 
justly  assailed,  because  I  care  less  than  nothing  for 
paste- and-scisBors  work.] 

If  "A.  S.  L."  (letter  29793,  p.  110)  can  obtain 
access  to  Vol.  I.  (the  "Prolegomena")  of  the 
original  edition  of  Smyth's  "  Celestial  Cycle,"  he 
will  find  his  device  explained  and  illustrated  on 
p.  403,  under  the  name  of  a  Chamber  Transit. 
Smyth  toeoks  well  of  it,  but  (possiblv  I  think  from 
certain  difficulties  in  connection  with  instrumental 
corrections)  it  has  never  come  into  general  use. 

It  would  be  as  idle  to  attempt  to  reason  with  the 
author  of  letter  29796,  on  p.  Ul,  as  it  would  be  to 
argue  with  any  gentleman  in  Colney  Hatch  who 
regarded  himself  as  Sir  Frands  Drake  or  the 
Podasokus.  There  is  not  the  very  slightest  proof 
that  such  a  thing  as  a  watery  comet  ever  has 
existed,  does  exist,  or  ever  can  or  will  exist.  Every 
ooxnet  that  has  appeared  since  the  application  of  the 
Bpectrosco|)e  to  the  telescope  has  been  spectroscopi- 
cally  examined,  and  no  vestige  or  trace  of  aqueous 
vapour  has  ever  been  found  m  one  of  them.  That 
a  body  of  water  should  exhibit  tiie  phenomena 
presented  by  any  single  comet  of  which  the  appari- 
tion has  been  recorded,  is,  as  evenr  physicist  well 
knows,  absolutely  impossible ;  but  (as  I  have  before 
said  in  these  columns)  "  £.  L.  6."  has  gone  on 
talking  about  his  Cometary  Flood  and  reiterating 
his  rioiculons  assertion  until  he  reaUy  believes  it 
himself !  Halley  was  a  great  astronomer,  but  his 
knowledge  of  celestial  chemistry  might  be  alge- 
braically described  as  a  —  quantity. 

I  wish  that  Mr.  Baird  QemmiU  (letter  29797,  p. 
Ill)  would  try  the  experiment  of  hiding  the  crescent 
of  Venus  entirely,  and  seeing  whether  me  phosphor- 
escence of  the  dark  limb  stilTperBists.  I  heartily  echo 
liis  hope  that  observers  wih  continue  to  direct  their 
attentioa.  to  this  lovely  planet,  and  trust  that  they 
will  cratch  her  right  into  Inferior  Conjunction. 

I  am  sorry  to  he  obb'ged  to  reply  to  "  Observer  " 
(query  68313,  p.  122)  that  Clark's  "  Transit  Tables" 
are  discontinued.  As  used  in  conjunction  wi^  his 
very  effective  little  transit  instrument  they  wore  of 
real  service  to  many  whose  knowledge  of  astronomy 
was  limited.  XotHing  of  the  sort  is  to  be  seen  any- 
^where,  save  the  shon  tables  of  star  transits,  with 
i^hich  you  conclude  your  monthly  "Astronomical 
Xote^,''  which  I  fancy  must  have  first  suggested  to 
Mr.  Latimer  Clark  his  own  more  extensive  list  of 
the  Mean  Times  of  Star  Transits. 

Would  Mr.  Mark  Moores  (letter  29822,  p.  133) 
xniiid  giving  me  the  number  of  the  Graphic  contain- 
ing the  "  engraving  of  Pigott  taken  from  a  photo- 
graph after  death"  ^  1  ask  because  I  see  the  Graphic 
every  week  of  my  life,  and  do  not  remember  this 
l>articular  one,  I  would  furthermore  ask  if  it  is  in 
prnfife  /  Because,  if  not,  what  becomes  of  Mr. 
Bridges*  phreno-physiometrical  angle,  and  how  on 
earth  can  this  be  measured  from  a  full  or  three- 
quarter  face  portrait?  As  for  " the  worthlessness 
of   Dr.  Bastian's  remarks  about  phrenology,"  as 


they  are  founded  on  the  experiments  and  observa- 
tions of  such  men  as  Ferrier,  &c.,  I  do  not  think  I 
need  occupy  two  lines  of  your  space  in  pointing  out 
the  impertinence  of  this  description  of  the  work  of 
such  a  man. 

If  "  Copernicus"  (query  68351,  p.  Ul)  will  take 
my  advice,  he  will  have  an  entirely  new  object- 
glass  altogether.  The  difficulty  of  fitting  a  itresh 
flint  lens  of  the  required  dispersive  power  and  of 
the  proper  curvature  to  an  already  wrought  crown 
one  would  be  so  great  as  practically  to  raise  the  cost 
of  the  objective  to  that  of  a  new  one.  I  am 
assuming,  of  course,  that  my  querist  wishes  for  an 
aplanatic  object-glass.  He  might  get  a  new  flint 
lens  partially  to  correct  it  at  less  cost.  Wray  would 
be  as  good  a  man  as  any  to  go  to.  I  can  say  nothing 
about  prices,  which  "Copernicus"  must  get  from 
an  optician. 
A  Fellow  of  the  Boyal  AciTonomlcal  Society. 

BATX7BN. 

[29834.]— J'appla,ttdis  k  Tidee  de  vos  corre- 
spondeuits  qui  vous  envoient  des  dessins  de  planetes 
et,  pour  les  imiter,  comme  les  ann^  pr^cedentes, 


je  vous  communique  mon  dessin  de  Satume  du 
0  Mars,  &  9h.  Tim.,  oontenant  la  tache  blanche  a, 
surl'anneau.  J'ai  appris  avec  plaisir  que  cette 
observation  a  et^  oonrnmee  d^ji  par  M.  MoLeod, 
de  Montreal  (Canada),  et  par  M.  Brooks,  de 
Geneva  (E.U.),  depuis  le  1*2  Mars  je  n'ai  plus 
rien  vu  de  eomparable  ^  oette  tache,  de'sorte 
que  ie  suis  d'acoordavec  les  cel^bres  astronomes 
qui,  oepuis  cette  date,  ont  essaye  de  verifier  cette 
observation,  sans  y  r^ussir.  J'appelle  sp^ctalement 
I'attention  de  vos  oorrespondants  sur  Tombre 
partUUe  qui  couvra  le  bora  nord  de  la  plandte, 
d^couvert  maintenant,  sur  la  baade  de  Struve,  sur 
celle  d*Encke,  et  sur  la  bande  fine,  griso,  qui  longe 
la  projection  de  I'anneau  obscur  sur  la  planete  en 
restant  bien  separet  de  cette  projection.  J'oubliais 
de  rappeler  que  ces  observations  ont  ^t«  faites  a 
Paide  de  mon  8  pouces  de  Grubb  et  d*un  grossisse- 
meat  de  280  fois. 
Louvain.  Br.  F.  Terby. 

SATUBN— HIGhH  POWBBS. 

[29835.] — Tke  several  sketches  and  remarks  on 
Saturn,  especially  with  reference  to  Encke^s  divi- 
sion, wnich  have  recently  appeared  in  i^e  "  £.  M.," 
have  caused  me  no  little  surprise.  I  have  been  un- 
able to  detect  this  division  tnis  year  using  an  excel- 
lent 13in.  mirror  by  Witli  (the  Madeira  speculum), 
although  X  saw  it  well  in  '88  an  d  ^87  wiui  an  8iiii. 
Calver.  It  was  not  visible  in  the  excellent  12{in. 
refractor  at  Dunsink  Observatory  on  an  exception- 
ally good  night  in  January.  Mr.  Hallowea  and 
Mr.  Kempthome,  however,  state  they  have  fre- 
quently seen  it  lately ;  and  Mr.  Souuigate,  even 
with  a  6^in.,  which  is  very  surprising,  considering 
the  present  opening  of  the  rings. 

I  nave  never  been  able  to  use  so  high  a  power  as 
425  on  Saturn,  as  Mr.  Kempthome  does,  with  my 
8|in.  Calver  mirror  with  any  advantage,  I  rarelv 
use  powers  exceeding  300  on  the  planets,  even  with 
the  l3in.  mirror  of  10ft.  focus,  and  I  am  surprised 
BO  much  could  be  seen  with  so  high  a  power  as  425 
on  8^.  The  best  drawings  of  the  planets  by  our 
most  experienced  observers  are  made  with  powers 
rarely  exceeding  250.  Mr.  Denning  generally  uses 
250  with  his  lOfin. ;  and  the  recent  excellent  draw- 
ings of  Mars  and  Jupiter  by  Dr.  Boeddicker  in  the 
Transactions  of  the  Hoyal  Dublin  Society  have  been 
made  with  a  power  of  144,  and  occasionally  216  on 
the  fine  36in.  mirror  belonging  to  the  Earl  of  Bosse 
at  Birr  Castle  Observatory. 

Dublin,  April  12.  H.  Watson. 

COPEBNICT7S. 

[29S36.]— LoOKiNa  at  my  sketch  of  this  crater, 
observers  familiar  with  lunar  objects  will  at  once 
perceive  that  the  ring  is  represented  much  too  dark. 
This  may  be  due  to  my  hurriedly-executed  copy  of 
the  drawing,  and  must  not  be  rejrarded  as  actually 
observed  in  the  first  instance.  The  narrow  white 
streaks  in  the  middle  of  the  shadow  in  the  ring  are 
entirely  without  foundation,  and  only  a  defect  in 
the  engraving. 

April  13.  A.  Soutbgate. 

V  (NOVA)  OBIONIS. 

[29837.] — ^I  SEND  aU  the  observations  of  this 
interesting  variable  which  I  have  been  able  to  secure 
this  year.  Thev  are  i\\  continuation  of  those  on 
p.  438,  Vol.  XLVIII.  of  the  "  E.M."  They  were 
made  principally  with  a  binocular  magnifying  five 


times;  but  when  the  star  got  too  faint,  a  2iin. 
refractor,  power  28,  was  used. 

1889.  m. 

Jan.     22  6*26  2  steps  <  K ;  4  steps  <  £. 

2(5  6-42  4  mag.  <  K ;  3  >  D. 

27  6-17  S<  K;  6>  D. 

29  6-37  4  <  K ;  3  >  D. 

Feb.       1  6-52  6<  K;  2>  D. 

3  6-76  ()<K;2>D.    Est.  7m. 

4  G-42  5<K;3>D.    Brighter;    very 

ruddy. 

8  6*57    about  »  D  (moonlight). 

20  7-18    est.  7-3.    4m.  <  D. 

oi  ^,±x  /est. 7-6.    Jm.  <  D. 

"^  '  **  ( in  2}in.    4  or  o  steps  >  A. 

22  7'5    est.  7*6 ;  more  than  }  mag.  <  D. 

26  7-8    est.  7*8 ;  far  below  D. 

27  8       estimated.    Just  held  steadily. 
Mareh   2  8       estimated. 

4    8*0    estimated.     Seen    quite     steadily 
in    binocular.     Later   on,    witn 
2|iu.,  it  was  2  or  3  steps  brighter 
than  A ;  whitish  oraiige. 
8    <8   Just  glimpsed  in  moonlight.  « 

19    8-9   Just  caugnt  in  binocular. 
22    8-8    *24in. ;  sightly  <  B. 

28  8*9    *2)in. ;  less  than  B. 

I  am  doubtful  as  to  observation  of  26th  Jan. ;  but 
on  Feb.  4  it  seemed  that  the  star  was  a  little 
brighter  than  on  tiie  previous  day.^  Can  other 
observers  corroborate  these  apparent  irregularities 
in  the  diminution  of  the  starts  light  V 

Comparison  stars : — 

A  =  D.M.  +  20"  1171  8*2 

B  =              -f  20  1168  8-6 

D  =             +20  1156  6-57  Harvard. 

E  «             -I-  19  1126  5-8.5 

K  -             +19  1110  6-08          „ 

E.  E.  K. 


LOOKTEB'S    "ASTBONOMT" 


AND 


[29838.]— I  HAVE  been  much  interested  in  the 
dLscussion  concerning  tiie  plate  of  Copernicus  in 
Locker's  "Primer,"  I  am,  compared  with 
•*F.R.A.S.,"  only  a  beginner,  and  have  a  limited 
astronomical  library;  but  I  have  Lockrer's  book 
and  *' Hours  with  a  3in.  Telescope,"  bjr  Captain 
Noble.  The  latter  has,  on  p.  37,  a  picture  of 
Copernicus,  said  to  be  dravm  at  the  telescope. 
Now,  Sir,  during  the  last  few  days  I  have  carefullv 
observed  CopemicUs  with  my  Sin.  reflector,  and  I, 
in  my  opinion,  have  no  hesitation  in  saying  that  at 
the  telescope  Lockyer's  picture  is  much  more  after 
the  true  appearance  of  Copernicus  than  Noble's.  J 
don't  know  if  *'F.BA.S."  has  ever  seen  Noble's 
book,  as  he  seems  to  scoff  at  elementary  works  such 
as  this  is ;  but  if  he  has  not,  I  should  suggest  he  bor- 
rowed one,  and  also  Lockyer*  s  book,  as  these  are  two 
such  well-known  elementary  books,  and  let  us 
know  which  plate  he  considers  the  b«rt;  when  com- 
pared at  the  telescope.  It  would  realljr  be  useful 
to  know  what  elementary  book  contains  a  good 
drawing  of  this,  the  grandest  of  all  craters,  as  it 
would  enable  beginners  like  myself  to  see  more- 
detail  when  we  have  something  to  show  us  what  to 
look  for.    I  inclose  my  card. 

VeretatexxL  Teneo. 


XB.  ESPIK— A  PEBSOKAL  EXPLANA- 

TION. 

[29889.1— Will  you  kindly  allow  me  to  correct 
a  mistake  in  Mr.  Isaacs'  letter  (29819,  p.  182)  ? 
Mr.  Isaacs  states  that  my  name  was  "  inadvevtenuy 
omitted,"  whereas  the  secretary,  Mr.  Rowlands, 
infoi^nod  me  that  tiie  list  of  memoers  of  the  L.A.S. 
had  been  revised,  and  my  name  purposely  struck 
out.  Finding  this  had  been  done  against  the 
wishes  of  the  coundl,  Mr.  Elger  compelled  th& 
editor  to  reinsert  my  name. 

T.  E.  Espliif 

Wolsingham  Observatory,  April  13. 

OBaAN   11ATTEB&— TO   DUE.  ATJDSLE7. 

[29840.]— -I  MiTOT  heartay  thank  Mr.  Audsley  for 
his  suggestions  (I  cah't  call  them  criticisms)  for  tlie 
improvement  of  the  specification  of  the  organ  I  «ive 
a  fortnight  ago  (p.  114).  I  can  assure  him  that  X  do 
not  consider  his  remarks  in  any  way  hypercritical 
or  captious,  since  I  am  only  too  glad  to  have  any 
suggestions  made  about  it.  After  Mr.  Audsley* s 
"  Notes  on  the  Concert- Room  Organ  "  came  out,  I 
had  thought  of  having  a  department  somewhere  in 
which  strmg-toned  stops  were  to  have  predominance, 
but  I  did  not  quite  see  my  way  to  so  enlarging  the 
second  organ— first,  on  account  of  its  low  w.p.  (only 
2|in.,  on  which  I  question  if  stops  of  the  imitative 
viol  class  would  be  satisfactory)  ;  secondly,  on 
account  of  the  enforced  introduction  of  a  fourth 
expression  lever  and  chamber.  Finallv,  I  aban- 
doned t^e  scheme  as  impracticable,  witnout  undue 
enlargement  of  the  organ,  since  I  suppose  it  would 
involve  the  introduction  of  at  least  half  a  dozen  more 
stops,  includhig  another  full  mixture.  Afterwards 
I  inserted  two  stops  of  a  rery  pronounced  "  viol " 
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type  in  the  third  oigaa  (which  has  a  v.p.  of  Sin.), 
u  the  leoond  organ  has  ita  string-toned  division, 
where  is  the  aooompaniment  for  tne  above  string- 
toned  stop  when  uMd  for  solo  purposes  to  come 
from  P  In  the  original  scheme  (where  there  was  one 
w.p.  of  2iin'.  t2m>n£hont)|  the  vox  humana  was 
^aoed  in  the  third  organ ;  bat  afterwards  I 
thought  a  higher  w.p.  for  the  third  and  part  of 
the  pedal  organ  would  be  effective^  and  that  the 
vox  nnmana  would  be  more  satisuctorr  on  the 
lower  l|in.  w.p.  Therefore,  I  moved  it  into  the 
second  organ ;  but  when  I  did  so  I  must  confess 
that  I  never  gave  its  aooompaniment  a  thought. 
However,  if  it  would  be  perfectly  satisfactory  on  a 
Sin.  w.p.,  it  had  better  be  placed  in  the  third  organ. 
My  reaaona  for  omitting  nearly  all  16ft.  on  the 
manuals  were — first,  because  I  was  not  guided  so 
much  bv  the  "  Notes  on  the  Gonoert-Boom  Organ  " 
as  the  "Vc^M  on  the  Chamber  Organ"  (where  I 
think  no  mention  is  made  of  a  16ft.  manual  stop)  ; 
secondly,  I  thought  that  if  so  much  16ft.  was 
introduced  on  the  manuals,  a  32ft.  stop  would  be 
required  on  the  pedal ;  thirdly,  I  thought  that  with 
a  soft  16ft.  on  the  second  organ,  and  the  second  to 
first  sub-octave  coupler^  there  would  be  sufficient 
weight.  Nevertheless,  I  shall  add  a  soft  open  sub- 
octave  16ft.  to  the  first  organ  (of  course,  I  suppose 
it  must  be  unindosed},  and  change  the  double 
duleiaoA  treble  and  hebUch  bass  of  the  second 
organ  to  UebUch  gedaot  16ft.  throughout  (with 
sput  knob^.  In  tnat  case,  I  suppose  the  sub- 
coupler  will  b^  almost  useless,  and  may  be  dispensed 
with.  I  also  don't  lik^  the  word  **  muuba,"  as  I 
think  it  is  unmeaiiing ;  but  as  Mr.  Audsley  permits 
it  in  his  stop  nomenclature,  I  used  it  to  represent  a 
set  of  reedy- toned  flue  stops  not  so  imitative  as  the 
"viols"  (as  he  himself  somewhere  says).  I  get 
the  idea  of  inserting  a  violin  4ft.  and  'cello  8ft. 
in  the  third  organ  Icrom  his  suggestions  for  the 
solo  department  of  a  concert  -  room  instru* 
ment.  I  pun)osdv  omitted  to  sav  whether  of 
wood  or  metal,  as  I  am  ignorant  which  produces  the 
most  imitative  tones.  My  reason  for  inserting 
No.  24  was  partly  for  its  special  effect  and  pajrtly  to 
form  a  very  soft  accompaniment  for  such  delicate 
stops  as  13,  14,  and  even  5  and  12,  when  used  for 
vezy  soft  solos.  I  am  in  doubt  whether  the  system 
of  borrowing  in  the  pedal  organ  would  answer,  or 
whether  Mr.  Casson^s  system  would  not  be  better.  I 
am  afraid  "Mx,  Audslei^  will  think  I  have  been 
taking  leaves  out  of  ms  book  (his  own  chamber 
Qigan  on  which  this  organ  is  based)  and  using  them 
for  siv  specification — such,  for  instance,  as  Nos.  2 
and  38,  and ' '  dodging  "  the  lower  pipes  of  No.  31 ,  &c. 
I  must,  therefore,  apologise  and  beg  his  forgiveness. 
Would  it  be  too  much  to  ask  him  to  re-specify  this 
organ  (increasing  the  number  of  speakin|^  stops  to 
about  60)  and  to  publish  it  so  that  we  might  nave 
an  idea  what  a  p^ect  chamber  ^or  concert-room) 
instrument  of  60  speaking  stops  is  ?  In  the  mean 
time  I  will  txy  to  scheme  a  chamber  organ  of,  sav, 
26  or  30  stops,  in  as  near  agreement  with  the 
**  Notes  on  the  Chamber  Oi^^uci  as  possible,  as  I 
fear  the  other  specification  haa  grown  quite  out  of 
•*  chamber"  limits.  Mr.  Audslev  has  rightly  added, 
in  roeaking  of  this  organ,  "izartiaticallv  carried 
out  '* :  but)  alas !  how  many  TSnglish  builders  could 
be  rehed  on  to  make^  say,  Nos.  2,  9, 19,  20, 21,  23, 
26,  38,  39,  &c.,  so  as  to  be  satisfactory  in  all 
reipects?  Q.  Dixon. 

Sea  View,  St.  Bee*s,  Cumberland,  April  13. 


OBOAN  KATTEB8--aEirEBAI<  DESIGK 
IN       OONNBOTIOH      WITH      TONAL 

ooLoxnuNa. 

[29841.] — ^If  simplicity  of  form  be  really  com- 
patible with  variety  of  effect,  as  I  have  in  a  former 
letter  on  the  subject  of  tonal  colouring  maintained 
to  the  readers  of  the  "  E:  M."  that  it  is,  then  I  have 
good  ground  to  disagree  with  the  means  employed 
by  Mr.  Audsley,  and  now  followed  in  some  degree 
by  Mr.  Dixon^  to  this  end. 

My  contention  is  that  if  with  60  stops  the  utmost 
variety  in  tonal  colouring  is  possible,  that  you  are 
heavily  handicapping  the  player,  complicating  vour 
organ,  and  wasong  money,  if  you  add  materially  to 
that  number. 

We  do  not  come  within  the  ron^e  of  tonal  colour- 
ing till  we  first  recognise  some  guidance  for  general 
design — for  anyone  can  draw  up  a  long  list  of  stops 
who  ia  at  all  conversant  with  the  organ ;  but  the 
artistic  condensation  of  such  designs  into  a  form 
which  will  embrace  all  the  varied  requirements 
whidi  a  player  can  possibly  need,  requires  not  only 
an  intimate  knowledge  and  appreciation  of  the 
various  colours  at  disposal,  but  a  practical  know- 
ledge of  all  the  oonoitious  under  which  a  akOled 
player  mav  require  their  use. 
^  Mr.  Audsley^s  concert  organ  design  is  an  imita- 
tion of  the  organs  of  Boosevelt,  of  New  York,  by 
whom  he  swears.  It  is  an  immense  thinf ,  wiUi  a 
moat  laudable  aim  at  hia  back,  with  whi^  I  moat 
heartily  avmpathise ;  but  it  fails,  in  my  opinion,  at 
the  outset  to  fulfil  the  first  conditions  of  artistic 
origan  design — simplicity  of  form, — ^and  on  this 
pomt  the  whole  question  tuna. 

We  cannot  approach  the  consideration  of  tone 


colouring  till  we  reoogniae  thia  first  principle. 
Having  done  ao,  we  then  have  to  acauaint  ourselves 
with  the  colours  at  disposal.  On  uiese  two  points 
our  friend,  Mr.  Dixon,  appears  to  be  entirely 
ignorant. 

For  example — ^In  the  Great  Organ  we  look  for 
the  embodiment  of  the  true  organ  tone,  the  founda- 
tion, in  fact,  of  the  superstructure.  In  his  design 
we  find  one  diapason  only,  the  tone  of  which  woiud 
be  cut  to  pieces  by  his  gamba  (No.  4)  if  it  were  not 
already  smothered  by  his  two  flutes  (2  and  3), 
which,  by  the  way,  are  two  similar  colours.  The 
sflJicional  belongs  to  the  same  family  as  the  gamba, 
and  beside  another  like  colour  would  be  worse  than 
useless.  There  is  no  double,  and  the  super,  work 
ia  all  out  of  balance. 

In  the  Choir  Organ  there  is  still  further  absence  of 
balance,  with  the  terrible  example  of  two  opposite 
colours  combined  in  one  stop,  tne  dulciana  loft,  to 
mid  C  breaking  into  a  lleDlich  or  stopped  wood, 
and  that  exactfy  in  the  middle  of  the  xeyboard — 
nothing  worse  could  be  conceived.  Then  the 
dulciana  8ft.  and  echo  ^amba  would  kill  one 
another.  Lastly,  with  a  mixture  16,  19,  22,  he  has 
no  4ft.  metal,  so  there  would  be  a  great  ^ap 
between  his  feeble  8ft.  foundation  and  this  mix- 
ture! 

Then  we  oome  to  his  third  or  Solo  Organ — a 
curious  organ;  for,  in  the  very  middle  of  it,  we 
find  a  vox  angelica  on  a  special  wind  of  If  in. — ^the 
only  stop  in  the  organ:  meaning,  of  course,  that 
this  poor  little  misery  would  be  furnished  with  a 
special  wind  reservoir  to  itself — a  most  exbiavasant 
outlay  when  it  is  considered  that  placed,  as  nere 
proposed,  probably  no  one  would  he  the  least  Uie 
wiser  whether  the  stop  be  drawn  or  not. 

Then,  in  this  organ  we  see  the  necessity  for  at 
least  three  wind  reservoirs — a  thing  quite  to  be 
advocated,  but  not  at  the  expense  of  gaining 
nothing^  as  would  here  be  the  case. 

Certamly  Mr.  Dixon  would  not  get  anything 
approaching  an  orcheshtd  trumpet  from  a  Sin. 
wind  (doee  he  know,  I  venture  to  wonder,  the 
pressure  which  a  trumpet  player  brings  to  bear  to 
produce  his  tone?)  and  ceruunly  he  would  gain 
nothing  in  delicacy  from  his  special  If  wind. 

Of  the  Pedal  Organ,  I  can  only  say  that  it  would 
overtop  the  whole  oi^an.  Mr.  Dixon  here  avails 
himseli  of  the  methoa  employed  by  Mr.  Thomas 
Caason,  but  with  none  of  the  advantages  of  that 
gentleman's  masterly  and  splendid  i^steni. 

As  the  organ  at  St.  Barnabas  Church,  Pimlico, 
has  been  more  than  once  quoted,  I  may  say  that  in 
the  entire  reconstruction  of  the  instrument  now  in 
hand  many  faults  before  insurmountable  will  be 
remedied,  and  a  fair  opportunity  given  for  the 
critidsm  of  a  piece  of  tone  colouring. 

I  am,  however,  with  those  who  consider  it  unfair 
to  ignore  the  really  artistic  work  of  Henry  Willis. 


this  subject  to  try  to  master  it.  Do  not  be  guided 
by  the  prejudice  or  the  advice  or  the  mere  opinion 
of  one  person  who  may  have  his  own  interest  to 
serve,  but  compare  for  yourselves,  and  then  give 
honour  where  honour  is  due.  In  this  special  branch 
of  art  there  are,  I  fear,  but  few  real  artists ;  we 
cannot,  therefore,  affora  to  ignore  one  of  them, 
however  much  it  may  affect  our  personal  interests. 
Shepherd's  Bush.  Oarlton  O.  Michell. 


PITOT   TUBES. 

[29842.] — Thbsb  tubes  are  now  very  generally 
used  for  measuring  air  velocities  in  air  channels  or 
mine  drifts ;  but  I  am  unable  to  understand  how  the 
calculation  from  the  data  obtained  is  effected.  The 
tubes,  as  used,  are  of  brasa  of  about  fin.  internal 
diameter,  and  their  enda  are  extoriorily  coned  and 
ground  to  knife  aharpneea,  ao  aa  to  present  no  sur- 
laoe  resistance  to  the  air  current.  The  other  ends 
are  connected  by  indiarubber  tubins  to  tiieir 
respective  water  gauges.  There  are  always  two 
tu^  used  aimultaneoualy,  or  together — ^the  one. 
which  we  may  call  A,  being  atraight,  with  ita  end 
parallel  to  the  air  current,  and  the  other  (B)  bent  at 
right  anglea  with  ita  inlet  facing  the  air  currrent. 
A  ia  coupled  to  an  ordinary  siphon-like  wator  gauge, 
and  shows  the  ramifieaium  due  to  the  velocity  of 
the  pressing  current,  whilst  B,  into  the  open  end  of 
which  the  air  impinges,  evidently  produces  j/rc^Mtirf. 
and  acts  ujpon  a  glass  tube  containing  wator  placea 
in  an  inclmed  position  at  a  known  gradient  varying 
from  1  in  10  to  1  in  60,  as  the  caae  ma^  require. 

From  the  difference  of  the  two  readmga— depres- 
sion  or  pressure — the  velocity  of  the  passing  air 
current  is  in  some  way  obtained. 

This  method  is  said  to  be  much  more  reliable  than 
anemometers,  and  I  ahould  be  much  obliged  if 
aome  of  our  mining  frienda,  or  othera,  would  kindly 
explain  the  methoa  of  calculation  employed.  I  may 
add  that  the  enda  of  the  tubea  are  in  the  aame 
(croaa-aectional)  plane  of  the  air  drift,  and  placed 
in  tiie  fillet  of  aaaumed  mean  velocity,  or  at  0*7  of 
radiua  from  the  centre  of  gravity  of  the  air  tube  or 
drift. 

Talcing  an  actual  caae,  and  referring  to  some  teats 


with  an  exhaust  fan,  the  metric  scale  of  aeasam 
bemg  employed,  I  find  the  pressure  difertn/tt  in  th« 
two  pitot- tubes  started  at  14*60. 
The  air  velocity  ia  estimated  from  this  by  the 

formula:  c  =  4*25       /^  in  which* ■  tirvdodty 

Ser  second  in  metres  (3*2809ft.) ;  A.  s  preanoc 
ifference  in  the  two  pitot-tubes  Q)ut  I  don;t  know 
in  what  terms — ^pernape  millimetres— remarkmg, 
however,  that  the  depreuion  in  tube  A  wu  47*1 
millimetres  [2*8in.]  of  wator) ;  g  •  weight  uf  a 
cubic  metre  of  t^  passing  air,  equal  in  thia  caieto 
l*21klgr.  (0*07666Ib.  per  cubic  feet).  The  rMultine 
velocity  is  14*763  metres  per  second  (4S-436ftO ;  but 
I  do  not  know  how  the  difference  (14*60)  in  the  two 
pitot-tubes  is  found. 

The  tube  A  would  of  course  show  a  r&Tificstioii 
of  the  air  as  stated,  a,  represented  in  tfaisinstiuioeby 
47*1  millimetres  of  vrater,  whilst  the  air  impinging 
in  the  tube  B  would  act  by  preaaure  or  impum  upou 
the  water  contained  in  the  inclined  tube,  driving  it 
to  a  corresponding  elevation,  which  could  then  be 
read  off.  The  two  columna  wiU  be  of  different 
height,  and  the  difference,  aa  stated,  is  14*60. 
Which  will  show  the  highest  w.g.  at  the  gireu 
velocitv — ^the  depression  or  the  nressure-tabe'r 
How  does  the  difference  between  these  show  the 
velocity 't'  X. 


THE     BECEHT     BBAKB     TBIAL8    AT 


[29843.] — ^YouB  readers  will  remember  th&t  be- 
tween the  13th  October  and  14th  December,  1 687,  a 
series  of  experiments  was  made  in  America  to  teit 
the  new  quick-acting  Westinghouse  brake  upon  a 
very  long  train,  conSLsting  of  50  can.  The  autho* 
rities  ofSie  Baden  State  Kailways  recently  decided 
to  repeat  the  American  experiments ;  they  therefore 
fitted  three  trains.  The  nrst  was  composed  of  IS 
carriages,  and  provided  both  with  tiie  ordinary  and 
the  quick-acting  svstems  complete.  The  second 
train  oonsiated  of  &,  and  the  third  of  50  carria^ 
and  were  both  fitted  with  the  quick-acting  brake. 
The  tri^  wore  mode  at  Carlsoruhe,  on  the  Badou 
State  Railway,  19th  and  20th  March,  with  the 
following  results: — 

Cablssuhb  Bbaks  Tbiau. 
Besults  obtained  19th  March,  1889. 
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rs|alg-9 

Nature  of   hg  fl  © '  |  %% 
Experiment,  y-fll II 


1, Ordinary     i  ,  ..  . 
istat'n  stop  (    **  ' 


39-7 


2  Emergncy.  I 
I    stop  I 

3Emergency    i  43'5 


1,174 

667 
6d9 


4!0rdinarv    . 

I 

5  Emergency 
6|Emergeucy 


43-5 
'  39-1 
43-5 


7iOrdinary    . 

8|£mergency 

9  Emergency 

lO'Emergency 


1,292 
515 
G13 


44-1 
38-5 
44-7 
48-5 


994 
506 
640 
794 


s.g4 

Bs  8 


30 

16 
17-4 


31 
15-75 

17 


25 
15-6 
18-6 
21-25 


Details  of 

Trains  and 

Brakes. 


Ordinaiy 
WeetinghoQse 

brake,  18 

carriages,  lin. 

train  pipe. 


Quick-acting 
WestinghoQte 

brake,  with 
lin.  tn^pipe, 

18  carriages. 


Quick-acting 

Whouae  b'ke. 

with  large  I  Jin. 

train  pipe, 

18  carrugtBS. 


Besulte— 20th  March. 


11 
12 
13 
14 

15 
16 
17 
18 


Ordinary  . 
Emergency 
Emergency 
Emergency 


Ordinary  . 
Emergency 
Emergency 
Emergency 


441 

1,516 

34-8 

420 

40-4 

564 

42-2 

600 

34-8 

1,538 

28-6 

302 

34-8 

443 

36-0 

462 

34       Quick-acting 

14.25   Westinghouse 

^    I  brakes.laige 

16''     I    train  iMp«, 

17*6    I  30   carriages. 


40-6 

12-5 
14-8 
15-6 


Quick-acting 

Westinghouse 

brakes,  laxp 

train  ptpes, 

I  50  carriages. 


With  reference  to  the  working  of  the  brake  up<»o 
the  long  50- carriage  train,  it  should  be  mentionai 
that  the  brake  blocks  upon  the  rear  i»air  of  wbeeb. 
1,500ft.  from  the  engine,  were  brought  to  their 
wheels  in  less  than  one  and  three-quarter  seconds 

The  new  ingenious  apparatus  of  Mr.  A.  K»pt<y»« 
C.E.,  was  employed  to  ascertain  the  time,  pnssan. 
speed,  and  distance,  consequently  the  lesults  w«« 
exactly  recorded  upon  diagrams.  , 

Experiments  were  also  made  upou  a  loog  tooiv 
of7inulesof  1  in  80,  to  test  the  reffiulation  of  tk 

taike,  which  was  found  highly  sataanctory. 

Olement  E.  Stretton, 

Consulting  Engineer.  Asso.  Soc.  of  Enginacn 

and  Firemen. 
Ijeioester,  April  15Ui. 


April  19,  1889. 
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TEE   HABECABTLE    AOOIDBNT. 

(^d844.]— It  will  be  remembered  that  on  the  28th 
FeDmary  as  the  mid -day  express  from  Manchester, 
composed  of  London  and  North-Western  carriages, 
and  drawn  by  a  North  Stafford  engine,  No.  5d,  was 
approaching  Harecastle,  the  engine  left  the  rails  at 
theV-point  of  the  crossfng,  and,  with  the  tender,  ran 
183  yvds,  the  whole  of  the  carriages  also  left  the 
line  and  ran  172  yards.  The  acddent  was  due  to 
the  breaking  of  the  left-hand  crank-pin  on  the 
driving-wheel ;  the  train  ran  forward  m  safety  for 
a  distance  of  516  yards,  when  the  side  rod  threw 
the  engine  and  train  off  the  line. 

The  engine  had  a  steam- brake,  the  tender  and 
train  had  the  Webb  simple  yacuum  with  the  auto- 
matio  arrangement  in  the  vans.  These  brakes  were 
applied  for  a  distwice  of  356  yards ;  but  only  re- 
duced the  speed  of  between  45  and  50  miles  an  hour 
to  15  miles  an  hour,  when  the  eneine  ran  off  the 
line.  The  breakixig  of  the  coupling  at  the  rear  of 
the  tender  rendereothe  Webb  bruce  on  the  carriages 
useless,  and  it  at  once  came  off,  and  as  the  driver 
accidentally  shut  the  steam-brake  valve  by  behig 
thrown  about,  the  train  ran  forward  for  183  and  172 
yards. 

There  can  be  no  question  that  if  the  train  had 
been  provided  with  a  proper  automatic  continuous 
brake  it  could  have  been  stopped  in  the  distance  of 
356  yards  and  therefore  have  not  left  the  rails,  and 
in  any  case  the  breakix^  of  the  couplings  would 
have  caused  an  automatic  brake  to  remam  ^*  on,*' 
and  not  release  itself  just  at  the  moment  when  it 
was  most  of  all  required.  The  railway  company 
may  consider  itself  extremely  fortunate  that  the 
aoadent  was  not  of  a  much  more  serious  character. 

Olement  E.  Stretton. 


ments,  such  as  the  row  of  ventilating  holes  in  top  of 
L.N.W.  cabs,  are  made  from  time  to  time. 
ITttoxeter.  H.  S.  B. 


BATTI.BSNAXES,   AND  STXKGB   OF 


liOOOKOTIVB  OABS. 

[29845.]— YoTTB  correspondent  **  I.  A.,"  p.  135, 
directs  attention  to  the  fact  that  the  cabs  in  use 
upon  American  locomotives  are  much  more  commo- 
dious than  those  used  in  this  country.  I  fully  agree 
with  him  that  engines  are  running  upon  many  raJl- 
waya  in  the  United  Kingdom  which  afford  little  or 
no  protetion  from  the  weather ;  on  the  other  hand, 
I  consider  the  cabs  he  illustrates,  which  completely 
inclose  the  driver  and  fireman  in  a  box,  would  not 
be  satisfactory  in  practice. 

In  designing  a  cab,  several  points  must  be  taken 
into  account.  For  instance,  a  cab  whidi  may  be 
veiy  well  in  winter,  will  in  summw  be  found  so 
extremely  hot  that  the  men  can  hardly  live  upon 
the  foot-plate. 

It  must  also  be  remembered  that  during  fogs  and 
snowstorms  drivers  have  to  run  many  miles  together 
looking  over  the  side  of  the  cab  as  the  windows  or 
glasses  are  completely  obscured.  In  case  of  any- 
uing  gom^  wrong  with  the  engine,  it  is  important 
that  the  driver  can  instantlv  look  over  the  side  of 
the  cab  without  the  delav  of  opening  a  door. 

The  American  form  of  cab  tried  by  Mr.  Brom- 
1^  on  the  Great  Eastern  Railway,  and  bv  Mr. 
Worsdell  upon  the  North  Eastern,  is  mu<^  Uked  by 
engine-drivers.  Those  xiersons  who  ride  upon  loco- 
motives know  well  the  cold  wind  and  snow  which 
blows  in  between  the  engine  and  tender.  Some 
form  of  door  or  protection,  about  3ft.  high,  placed 
between  engine  and  tender,  and  in  the  doorways  of 
tank  engines^  would  be  a  great  benefit  to  enginemen 
and  firemen  m  winter  time. 

Olement  E.  Stretton,  C.E., 

40,  Saxe  Coburg-street,  Leicester,  13  April. 


[29846.]— "I.  A."  Qetbm  29826,  p.  135)  is  justi- 
fied in  saying  that  loco,  cabs  are  not  what  they 
might  be ;  bi^  it  must  be  remembered  tiiat  cabs  are 
the  present  result  of  the  gradual  development  of 
the  locomotive,  and  are  a  feature  which  did  not 
appear  at  all  till  about  I860,  and  then  only  as  a  low 
wind-guard  with  two  windows.  American  cabs 
are  more  comfortable,  because  the  question  of  the 
exposure  of  the  engineman  to  the  weather  onmoun- 
taui  lines  quickly  becomes  a  serious  one. 

A  door  such  as  suggested  by  "  I.  A."  would  have 
advantages,  and  the  need  for  it  is  shown  by  the 
common  spectacle  of  a  sheet- iron  or  canvas  belter 
x^^jS^  on  to  enffine  cabs ;  but  it  appears  to  me  that 
a  folding  iron  shutter  on  either  side,  and  stowing  in 
the  roof  of  the  cab,  would  be  more  convenient  and 
more  capable  of  partial  use  than  the  suin^ested  door. 
liCanv  old  four-coupled  engines  on  the  S.E.  are  pro- 
vided with  a  tender  wind-guard — evidence oievil 
habits  of  tender- first  running — ^but  no  roof. 

The  American  cab  is  either  a  little  glazed  house 
built  on  top  ot  the  fire-box,  with  doors  in  front  and 
behind,  and  seats  on  either  side,  or  else  (as  in  most 
passenger  engines)  is  like  a  roomy  English  cab,  but 
with  front  and  back  doors,  so  that  one  is  quite  shut 
oft  from  the  tender.  Tins  cab  affords  great  pro- 
tection from  the  weather,  but  my  own  feeing  while 
inside  one  was  a  sort  of  "  boxedupness ''  and  want 
of  freedom  in  the  '  case  of  anythmg  happening,  a 
feeling  not  shared  by  the  enginemen.  'nie  cabs  of 
new  G.N.  bogie  tanks  afford  almost  entire  protec- 
tion ;  but  the  foot-plates  of  G.N.  engines  are  by  no 
means  spacious,  and  the  cab  generally  seems  to 
haye  ceased  progressing,    though  minor  impzove- 


[29847.]— "  Thebb  is  no  known  case  of  change 
in  form,  habit,  or  instinct  developed  for  the  use  of 
another  species  rather  than  for  the  species  which 
develops  it.  It  was  always  for  its  own  benefit.** 
(From  the  report  of  a  lecture  given  in  the  St,  James's 
Gazette), 

There  seems  to  be  some  ambiguity  in  the  above 
sentence,  but  it  probably  means  as  follows : — 
"  Whenever  a  species  has  grown  up  to  be  what  it  is, 
it  has  always  been— (!)  for  its  own  good ;  and  (2) 
it  has  always  been  tnore  for  its  own  good  than  for 
that  of  any  other  species.** 

With  regard  to  the  first  part  of  the  proposition, 
the  case  of  a  rattlesnake  has  often  been  dted  as  an 
example  of  the  contrary.  The  rattle  has  been  said 
io  be  a  warning  to  other  things,  but  to  be  of  no  use 
to  the  snake.  But  it  may  not  be  so :  the  sound 
which  it  makes  attracts  attention,  and  it  znay  have 
an  effect  upon  some  things  which  hear  it,  much 
akin  to  that  which  a  noise  has  ui>on  human  beinss, 
who  are  often  attracted  to  the  spot  to  see  what  the 
row  is  about.  Sound  may  attract  some  things,  as 
light  does  moths,  sparrows,  &c.,  though  to  their 
own  destruction.  It  may  thus  attract  its  prey  to 
the  snake. 

A  more  difficult  case  is  that  of  the  sting  of  a  bee, 
which  is  barbedj  and  so  cannot  be  withdrawn  from 
the  wound,  causing^s  is  generally  supposed,  the 
death  of  the  bee.  What  advantage  to  the  bee  is  it 
to  have  a  barbed  sting,  rather  than  one  like  that  of 
a  wasp?  It  will  hardly  be  said  that  it  is  for 
the  good  of  the  individual  bee,  but  if  it  is 
said  that  it  is  for  the  good  of  the  speeiesj  it  will 
at  best  be  only  one  instance  out  of  a  multitude  of 
others  in  which  a  thing  may  in  one  sense  be  an 
advantage,  and  in  another  the  reverse ;  so  that  a 
philoeopner  in  deciding  whether  it  is  for  its  good  or 
not,  will  have  to  strike  the  balance  according  to  his 
own  notions,  and  whether  he  decides  this  way  or 
that  will  always  have  something  to  say  for  himself, 
though  it  will  generally  be  only  a  half-truth. 

As  instances,  we  might  mention  the  horse,  which 
is  said  to  have  been  developed  from  an  animal  about 
the  size  of  a  fox.  Its  development  to  its  present 
size  has  of  course,  been  an  advantage ;  but,' on  the 
other  hand,  it  has  caused  it  to  exchange  liberty  for 
slavery. 

Double  flowers,  again,  are  sterile;  and  when 
they  have  become  so,  the  propagation  of  the  ^ecies 
has  become  more  precarious. 

Lions  and  tigers,  too,  have  outgrown  their 
humbler  feline  remtions,  and,  therefore,  have  things 
more  their  own  way,  so  that  the  species  may  have 
benefited  for  the  time,  but  not  permanently.  Most 
likely  pussy  will  outlive  them  all.  The  same  kind 
of  thing  may  be  said  of  any  species  which  has 
become,  or  is  tending  to  become,  extinct. 

The  habits  developed  by  a  species  may  be  likened 
to  those  developed  by  the  body  politic.  Its  division 
into  Whigs  and  Tones,  for  instance,  is  an  obstacle 
to  united  action,  and,  so  far,  is  a  disadvantage ; 
but  the  two  parties  serve  as  a  check  upon  each 
other's  misdeeas,  and,  so  far,  the  Whig  and  Tory 
system  is  good.  Well  would  it  be  for  the  '*  lords  of 
creation  "  if  all  the  habits  they  develop  tended  to 
any  good  at  all. 

We  may  now  look  upon  the  matter  from  another 
point  of  view.  The  statement  in  the  beginning  of 
this  letter  takes  no  account  of  eonsdousnenH.  But 
when  we  are  making  a  comparison  of  benefits  done, 
how  can  we  do  so  without  reckoning  it  in  I'  For 
example:  wheat  is  one  of  the  family  of  grasses. 
What  can  be  tlie  meaning  of  saying  that  it  has  been 
developed  into  a  cereal  for  its  own  good,  when  it  is 
not  even  conscious  of  its  own  existence,  rather  than 
for  the  good  of  the  men  to  whom  it  has  become  the 
*^  staff  of  life  '*  ?  How  can  we  make  any  compari- 
son between  the  two?  They  have  no  common 
denominator. 

The  mere  iact  of  being  eomcwtts  that  a  benefit  is 
done  us  is  itself  a  benefit,  just  as  when  you  are  not 
conscious  of  a  loss  tiie  loss  becomes  a  less  evil  than 
it  would  be  otherwise.  Aad  in  this  respect,  as  also 
in  other  things,  man  is  vastly  more  capable  of  beine 
benefited  than  anything  else  can  be ;  he  can  think 
of  the  benefit,  be  pleased  with  it,  forecast  conse- 
quences, and  shape  his  actions  for  his  own  benefit 
(^oordingly. 

The  view  held  by  the  great  majority  of  mankind, 
which,  though  we  may  call  it  teleology,  or  any 
other  hard  name,  will  continue  to  be  held  for  many 
a  year  is — Ttiat  every  species  is  developed  into  the 
form  which  nuikes  it  best  fitted  to  perform  a  ffiveii 
part  in  Vie  world.  But  this  must  mean  something 
quite  different  from  saying  that  a  species  derives 
more  benefit  itsdf  from  its  develojnnents  than  any 
other  does-^a  statement  which  it  is  hard  to  tmder- 
stand  even  the  meaning  of,  as  in  the  case  given 
above.  And  what  about  the  habits  developed — 
some  of  our  own,  for  instance  P  Many  people  have 
been  sceptical  as  to  whether  they  have  alw^s  been 
for  our  advantage.  W.  0.  P. 


« E.  K."   AS  A  WOBK  OF  BEFBB- 
ENOE— HATDOITB  OTJTTEK-BAB. 

[29848.1  —  Beino  the  fortunate  possessor  of 
Wenty-odd  volumes  of  the  "  E»  M.,''  I  have  just 
been  going  .through  them,  making  notes  of  all 
matters  bearing  on  lathes,  tuminff,  and  workshop 
hints ;  and  it  has  struck  me  that  we  value  of  bacK 
volumes  as  books  of  reference  would  be  greatly 
increased  if  the  titles  to  articles  andletters  indicatea 
tether  more  clearly  what  were  their  sabjects,  and 
that  writers  mi^ht  greatly  help  in  this  matter : — e.g., 
"  J.  L."  has  given  us  some  very  useful  papers  under 
the  title  of  *'  Inferior  Expedients,*'  but  that  does 
not  give  one  any  clue  to  tneir  contents ;  and  under 
the  head  of  "  I^the  Matters  *'  will  be  founda  great ' 
deal  of  most  valuable  information ;  but  one  has  to 
look  all  throng  each  letter  before  one  can  find  out 
what  it  contains. 

Haydon*s  Cutter-Bar. — ^I  made  one  of  these  bars 
from  *'  J.  L.*s  **  instructions,  sad  must  say  I  alto- 

f ether  disagree  with  '*  F.  C.**  as  to  its  usefulness. 
[y  slide-r^  is  a  very  common  one,  and  my  3in. 
lame  one  of  the  cheapest  made,  and  I  do  all  my 
turning  sitting  down;  yet  I  have,  with Haydon  a 
cutter-bar,  just  finished  the  outside  and  faces  of  a 
wrought-iron  ring,  over  Sin.  in  diameter,  and  have 
turned  up  a  4in.  mce-plate,  both  without  back  gear. 
I  entirely  agree  with  *'  Mechanic  '*  (letter  29801), 
in  his  opinion  of  both  the  Haydon  Bar  and  your 
correspondent  **  F.  C..*'  and  if  the  latter  will  do  as 
I  have  been  doing,  and  eo^throuxh  the  last  twenty- 
five  volumes  of  the  **£.  M.*'  ne  will  find  ample 
ground  for  both  these  opinions,  which,  I  feel  sure, 
are  shared  by  the  great  majority  of  your  readers. 


PHBENOI.OaT. 

[29849.]— When  I  wrote  my  last  letter  I  did  not 
intend  to  trouble  you  again;  but  on  reading  the 
letter  of  *^  A  Continental  Anti-Phrenologist," 
which  attacks  mys^  as  much  as  phrenology,  it  is 
but  fair  that  I  should  say  a  few  things  in  reply. 
Who  the  vrriter  is  I  know  not,  and  value  his  letter 
very  little,  for  if  he  did  call  on  me  and  get  such  a 
description,  he  never  had  the  inanlin«ws  to  speak 
out  his  mind  and  point  out  my  mistake  (which  I, 
like  every  one,  am  liable  to  make  at  times).  Wrong 
conclusions  or  blunders  are  constantly  being  made 
by  chemists,  doctors,  and  mathematicians,  whose 
sciences,  nevertheless,  remain  unaffected  by  their 
blunders. 

As  to  my  place  at  Morecambe,  any  of  your 
readers  may  call  and  see  for  themselves.  I  can 
show  them  there  two  as  neat,  clean,  and  light  rooms 
as  any  possessed  by  any  mechanical  engineer  in  the 
kingdom,  and  they  wiu  find  a  number  of  casts  of 
heacU,  several  skulls  cut  open,  some  of  the  finest 
illustrations  of  the  brain  which  one  of  the  very  beat 
medical  publishers  can  sell,  a  great  number  of  large 
photographs  of  statesmen,  actors,  artists,  men  of 
science,  authors,  &c.,  by  one  of  the  best  photo- 
graphers in  the  kingdom.  As  to  the  dingy  appear- 
ance of  the  place,  they  shall  be  the  judges. 

I  do  lecture  at  Morecambe,  when  fine,  on  the 
beach ;  but  the  description  given  of  my  audiences  is 
ridicule,  and  not  truth,  and  from  what  he  says,  many 
of  your  readers  might  think  my  phrenological  life  is  a 
dirty,  mole- like  existence ;  but  allow  me  to  tell  him 
and  ttiose  who  do  not  know  (though  I  am  known  to 
a  great  many  of  your  readers  to  be  otherwise),  when 
he  wrote  his  letter  X  was  giving  a  course  of  two 
weeks*  lectures  in  the  largest,  hall  in  Lancaster  ^the 
Palatine),  and  that  I  am  at  present  giving  two 
weeks'  lectures  in  the  Town-hall,  Barrow-in-Fur- 
ness, the  laxffest  and  best  hall  in  the  town;  and 
when  he  reads  this  letter  I  shall  have  ^mmenced 
five  weeks*  lectures  in  the  Exchange  Hall,  New- 
street,  Birmingham.  I  have  given  courses  of  three 
and  four  yrem*  lectures  in  the  lam  halls  of 
Preston,  Wigan,  Oldham,  Hnddersflela,  Sheffield, 
Nottingham,  Newcastle,  Leicester,  Manchester, 
Bladcbum,  Bolton,  Gloucester.  Leamington,  Chel- 
tenham, and  throughout  the  wnole  of  the  Northern 
and  Midland  Counties,  and  in  every  place  bring  to 
bear  on  my  subjects  as  fine  a  collection  of  sketimes, 
paintings,  lime-light  pictures,  and  models  of  the 
numan  frame  as  any  otner  lecturer  upon  any  other 
Eubiect  in  England  can  upon  their  subject,  and  I 
am  lecturing  m  the  different  parts  of  the  coontiy 
from  S^tember  to  Whitsuntide  every  year  without 
any  interval  whatever.  My  existence  as  a  phreno- 
logist  is  not  a  very  indolent  one,  I  can  assure  you. 

What  '* Anti-Phrenologist**  says  about  dootora 
and  their  belief  in  phrenology  is  not  worth  much. 
I  dare  say  I  have  met  more  of  them  than  he  has, 
only  to  find  out  that  they  have  not  studied  phreno- 
logy, and,  like  all  human  belDgB,  they  sometimee 
venture  an  opinion  about  something  they  do  net 
imderstand.  SEark  Uoores. 

Town  Hall,  Barrow-in-Furness. 

HAYDON  CUTTBB  BAB. 

[29850.] — ^Allow  me  to  suggest  that  the  Bev. 
Fied.  Caxre  has  hardly  given  t£e  Haydon  bar  a  fair 
trial.  I  purchased  one  some  time  ago,  and  at  first 
condemned  it.  as  it  dug  in  with  a  very  small  dq^th 
of  out— viz.,  -^,  and  sometimes  even  less  than  that; 
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but  as  I  read  bo  many  accounts  of  its  good  work  in 
*'  Ours,*'  it  seemed  to  me  that  there  was  some  fault 
in  the  bar,  and  I  found  that  the  sling  where  it 
gripped  the  cutter  was  not  flat;  being  slightly 
convex,  it  allowed  the  cutter  to  ^ve  so  that  a  dig-in 
was  almost  inevitable;  on  truing  this  it  woKed 
admirably,  and  since  that  time  rhave  hardly  ever 
used  a  solid  tool. 

But  perhaps,  Mr.  Editor,  you  will  allow  (he  to 
quote  the  words  of  one  of  our  most  reliable 
authorities  on  lathe  matters— viz.,  '*  J.  K.  P.,"  in 
the  number  for  April  24th,  18BS,  in  answer  to  query 
No.  59391 ;  these  are  his  words : — 

« I  use  this  bar  constantly  for  the  heaviest  cuts, 
both  in  the  lathe  and  in  the  planing  machine,  ana 
would  not  be  without  it  on  any  account.  It  is,  in 
m  V  opinion,  the  best  cutter-bar  that  I  ever  saw,  and 
I  have  seen  most,  and  have  made  many  varieties. 
The  whole  thing  lies — tbat  is  to  say  if  you  have  a 
real  Haydon  bar  (and  there  have  been  many  spurious 
ones  of  improper  angle  and  unsuitable  neight)  in 
the  means  applied  for  acrinding.  I  was  the  first  to 
suggest  this  to  **  D.  H.  G.,'*  and  he  oondenmed  my 
plan  utterly  at  first,  but  subsequently  wrote  to  say 
that  my  method  was  the  only  thing  wanting  to 
make  hiB  arrangement  of  stock  and  cutter  a  com- 
plete success.  There  is  nothing  like  it  that  I  have 
ever  met  with,  and  with  my  method  of  grinding  you 
can  go  to  work  in  the  dark.  I  explained  the 
grinoing  yean  agOj  Vol.  XIY.  p.  434.*' 

I  think,  after  thiB  quotation,  Fred.  Carre  will  see 
that  the  bar  is  not  quite  flo  bad  as  he  would  make 
out.  Dnnelm. 


UBLTH2  OBITICISM. 

129851.]— The  Rev.  Fred.  Carre  pretends  to  know 
who  I  am,  and  states  that  I  am  one  of  A.  Hines* 
workmen.  This  is  quite  like  F.  C. — he  is  all  assump- 
tion. Let  us  hope  he  teaches  gentlemanly  and 
Christian  behaviour  in  his  pulpit— he  certainly  does 
not  set  the  example  in  these  pages,  to  my  know- 
ledge. His  letters  have  deterrea  better  men  from 
contributing  to  the  pages  of  the  Mechanic. 

Hechanic. 


A  NSW  APOCHBOMATIO   TEST. 

{29852.] — ^The  new  test  just  discovered  is  the 
bntterfl^r  Colias  CcPMttia  (fordgn).  Those  scales 
distinguished  by  fine  ribs  widely  separated  are 
remarkable  for  dosely-packed  molecules,'  lying  in 
curvilinear  rouleaux  generally  about  1- 120000th  of 
an  xndi,  and  with  the  best  glasses  throw  up  brilliant 
focal  discs.  G-.  w.  Boyvton-Pigott. 


€X7BIOt7S  BPPEOT  OF  liiaHTNIKQ. 

[29853.1— A  GTTBI0U8  effect  of  a  flash  of  lightning 
was  exhibited  in  this  neighbourhood  on  Friday 
afternoon  last,  April  12th.  A  man  was  cutting 
some  hay  from  a  nek :  he  wore  a  cap  on  his  head, 
and  over  his  cap  he  placed  his  handkerchief  to  pre- 
vent the  dust  of  the  nay  going  down  his  back.  The 
piece  of  hay  cut  out  is  called  in  local  dialect  a 
^'slap."  He  had  cut  this,  and  had  descended  the 
ladder  with  the  slap  on  his  head,  and  was  standing 
on  the  ground  at  the  foot  of  the  ladder.  A  flash  of 
lightning  which  then  occurred  broke  off  the  top  of  a 
tree  near  the  rick,  splintered  the  ladder,  laiocked 
the  slap  of  hay  off  the  man^s  head,  and  turned  it 
upside  down  on  the  ground.  His  cap  was  tiirown 
about  five  yards  inone  direction  and  his  handkerchief 
about  the  same  distance  in  another,  and  he  himself 
was  cast  on  his  back  on  the  ground.  He  received 
no  injury,  but  he  described  to  me  how  he  felt  an 
overpowering  weight  on  his  head  which  he  was  un- 
able to  resist. 

Sidmouth,  Devonshire.  J.  K.  W. 

AK  AMUSINa  ELEOTBIOAL    EXPEBI- 

MEKT. 

[298d4.] — ^FoLD  a  piece  of  thick,  rough,  brown 
pax>er  in  two,  heat  it  all  over  before  the  fire  till  it 
** -smokes,'*  lay  it  on  the  floor  and  rub  it  briskly 
in  one  direction  with  any  suiteble  rubber — I  prefer 
a  Telvet  pad,  such  as  is  used  for  brushing 'hats,  or 
the  velvet  iMick  of  a  hat-brush ;  but  a  piece  of 
flannel  or  the  sleeve  of  one's  coat  (pace  pater- 
familias)  will  do  nearly  as  well— then  raise  it  and 
open  it  out  flat.  In  this  condition  it  is  very  highly 
charged,  and  will  give  sparks,  make  the  hair  stand 
on  end,  &c. ;  but  these  are  old  experiments, 
whereas  the  one  I  am  about  to  describe  is,  I  believe, 
new. 

Moke  a  boll  (about  ,^^in.  to  gin.  diameter)  of 
pith,  or,  if  that  cannot  be  had,  of  cork,  and  place  it 
on  the  paper.  So  long  as  the  paper  ia  on  the 
ground  the  effects  will  be  feeble,  but  let  two  people 
hold  the  paper  by  two  opposite  edges  in  a  hori- 
zontal position  in  the  air.  and  the  ball  will  seem 
endowed  with  life,  and  will  dart  away  in  the  most 
amusing  way  on  the  approach  of  a  finger  to  toudi 
it.  The  effect  is  best  it  you  try  to  touch  the  side, 
not  the  top  of  the  ball. 

If  cork  IB  used,  perfect  roimdness  and  smoothness 
of  the  ball  is  more  essential  than  with  pith.  Cut  it 
roughly  to  shape  with  a  knife,  burn  off  in  a  candle- 


flame  any  projecting  angularities,  and  smooth  with 
glass-paper. 

Pitli  balls  may  be  made  from  alder  pith  vrithout 
anytool  but  a  piece  of  glass-paper. 

The  pad  used  for  rubbing  tne  paper  should  be 
warmed  to  insure  dryness.  Qlatton. 

OPTIOAIi    U^LTJSION. 

[2985.5.]— BmoHT  red  figures  on  a  bright  blue 
ground,  or  vice  vers^,  have  a  curious  appearance  of 
sliding  about  if  the  paper  or  other  object  is  moved 
from  side  to  side  in  your  shadow  by  gas  or 
candle-light,  but  not  by  daylight.  Why  is  this? 
It  may  be  seen  on  Japanese  fans  and  many  other 
objects,  but  best  of  all  on  an  advertisement  for 
some  soap  (Crosfield's)  prepared  for  the  purpose.  I 
can  see  no  good  reason  [for  the  very  remarkable 
effect.  Glatton. 


BETTEB   METBIO    SYSTEMS. 

[29856.1— In  my  letter  p.  135,  the  line  in  middle 
of  second  jparagraph  that  ends  with  "260,"  has 
this  a  misprmt  for  360 ;  and  in  next  line,  "  minions  * ' 
should  be  minims.  It  might  be  worth  while  to 
restate,  for  "Old  Hand"  or  other  reformers,  the 
first  35  of  this  little- appreciated  series  of  the  best 
metric  numbers : — 


4 

6 

12 

24 

36 

48 

60 

120 

180 


240 

360 

720 

840 

1260 

1680 

2520 

5040 

7560 


10080 
15120 
20160 
25200 
27720 
45360 
50400 
55440 
83160 


110880 
166320 
221760 
277200 
332640 
498960 
665230 
720720 


They  will  see,  on  examination,  that  each  of  these 
(after  the  first  column)  has  more  divisors  than  tiie 
powers  of  eiliier  12  or  60  considerably  over  it.  Such 
are  the  multiples  of  its  minims  that  a  good  metric 
table  rightly  aimed  at  making  its  l^ger  units 
contain.  E.  L.  Qt, 


POBTABI.E    AND    STAKDABD    CELLS. 

[29857.] — No  doubt  a  great  many  readers  besides 
myself  perused  F.  W.  Mason's  letter  (No.  29828, 
p.  135)  with  interest.  He  says  truly,  many 
amateurs  are  in  need  of  a  porteble  cell ;  but  surely 
he  does  not  term  such  a  sloppy  concern— described 
in  above  letter — ^portable.  His  definition  of  port- 
able is  incomplete,  and  especially  as  applied  to  a 
battery.  Such  an  article  should  not  only  occupy  a 
small  space,  but  also  be  to  all  intents  and  purposes 
unbreajcable,  and  not  liable  to  be  upset  and  spill 
their  contents.  In  fact,  an  ideal  portable  battery 
would  be  one  possessing  a  high  E.M.F.,  made  up  of 
dxy  materials,  of  small  size  and  weight,  not  liable 
to  breakage,  and  easily  recharged  wnen  required, 
which  should  be  seldom.  There  is  not  one  at  pre- 
sent which  fulfils  all  these  requirements. 

Let  us  compare  Mr.  Mason's  cell  with  this  ideal. 
1.  The  £.M.f*.  is  veiy  low ;  Mr.  Mason  says  '34 
volt.  2.  It  is  not  by  any  means  dry,  being,  in  fact, 
sloppy.  3.  It  possesses  the  advantage  of  small  size 
ana  weight.  4.  The  cells  beiugmaae  of  glass,  are 
very  liable  to  breakage.  5.  The  process  of  re- 
charging, if  carried  out  on  Mr.  Mason's  lines,  must 
prove  ratiier  messy — ^that  is,  I  mean  if  one  has  to 
dissolve  the  metallic  silver  in  nitric  acid  and  then 
add  common  salt  to  obtain  precipitate  of  silver 
chloride.  If,  however,  this  is  bought  already  pre- 
pared it  would  prove  rather  expensive.  In  my 
opinion,  the  Leclanch<S  cell  made  up  in  a  special 
form  cannot  be  beaten  by  any  in  the  market  tor  ite 
portebilitv.  This  Lechuiche  has  an  outer  case 
which  will  stand  rough  usage,  and  it  will  supply 
current  for  small  shockmg  coils  for  periods  of  about 
half  an  hour.  Depolarisation  takos  place  quickly 
when  the  circuit  is  broken.  The  E.M.F.  of  this 
cell  is  equal  to  four  of  the  aforesaid  chloride  of 
silver  celLs,  while  its  cost  comparing  cell  with  cell  is 
much  less.  It  is  of  great  value  for  testing  purposes. 

Now,  as  regards  Mr.  Mason's  cell  being  used  as  a 
stendord.  As  I  take  it,  the  surface  of  the  ne^tive 
elemeut  is  made  up  of  the  surface  of  the  chloride  of 
silver  f  tho  surface  of  platinum  wire  which  passes 
through  solution.  This  of  course  is  the  case  when 
the  cell  is  first  set  up.  When  circuit  is  made  and 
curreut  passes,  what  becomes  of  the  hydrogen  which 
finds  its  way  to  the  platinum  wire?  Surelv  this 
portion  of  ne^tive  element  becomes  polarised,  and 
the  E.M.F.  IS  lowered,  which  is  not  a  desirable 
state  of  affairs  in  a  "  standurd  cell."  If  I  am 
wrong  in  this  my  opinion,  I  trust  'i&i.  Mason  will 
kindly  set  me  right.  For  my  o^vn  part  I  should  use 
a  "  Latimer- Clark '*  cell  K)r  a  standard,  as  one 
cell  costing  about  5s.  could  take  tho  place  of  three 
of  tliese  chloride  of  silver  cells  costing  14s.  6d.  I 
ti'ust  some  of  "  ours  "  will  let  us  have  their  opinion 
on  tho  subject. 

Bristol.  W.  B. 


THE  WILD  BUFFALO. 

[298.'>8.]— The  late  fatal  accident  to  the  Hon. 
Guy  Dawnay  in  Masailand,  £.  Africa  (where  he 


was  on  a  hunting  expedition),  by  the  charge  of  a 
wounded  buffsdo,  bids  me  relate  my  own  hair- 
breadth escape  in  1844.  The  Asiatic  quadruped. 
Bos  arrwSf  is  a  much  larger  species  than  the  African  * 
but  they  are  both  eoual  in  strength  and  ferocity. 
My  adventure  took  place  in  the  Terai,  tiiat  gr^t 
tract  of  swampy  plams  and  forests  separating  the 
Nepalese  territory  from  British  possesnons.  This 
vast  area,  covensd  with  tall  grasses,  being  burnt 
annually  by  wandering  herdfinen  to  scare  awav 
tigers,  and  at  the  same  time  produce  a  neb 
crop  of  succulent  pasturage,  I  availed  myself 
of  the  open  green  levd  country  to  enjoj 
the  very  exciting  changes  of  shooting  on  horse- 
back. My  steea  was  a  vicious  Indian  pony, 
of  13  hands  high,  wonderfully  fast  and  enduring, 
but  in  terror  of  wild  beasts,  never  having  previously 
seen  one,  hence  his  repeated  misbehaviour  at  close 
quarters  with  tiie  genus  Bos.  However,  I  managed 
to  slay  several  grand  specimens,  with  more  than 
one  close  shave  of  our  being  tossed  into  the  air.  I 
<* bagged"  two  out  of  three  good  fighters  I  had 
engaged  in  one  day.  Mv  light  15  double  smoothbore 
was  too  small  a  piece  for  lolling  dead ;  but  I  had 
cast  some  balls  of  2oz.  or  3oz.  weight  for  a  final  coup. 
One  fine  sunny  morning  at  an  early  hour  I  was 
in  the  saddle,  and  bounding  across  the  verdant 

Erairie,  full  of  eager  expectation  to  win  another 
uge  pair  of  horns.  Withm  half  an  hour  I  caught 
signt  of  my  black  quarry,  and  rapidly  dismountmg, 
gave  him  two  sphericals,  and  galloping  off  with  the 
foe  in  full  pursuit,  rather  tir^  him,  when  I  found 
leisure  to  re-load.  This  cautious  game  of  attack 
and  defmce  was  only  varied  by  the  buffalo  ooca- 
sionadly  plunging  into  one  of  the  many  small  rivers 
with  precipitous  banks,  when  I  availed  myself  of 
his  position  to  gallop  up  to  the  brink  and  bestow  my 
lead  on  his  back.  Kefreshed  by  his  bath,  the 
tough  brute  cantered  with  an^ry  snort  across  the 
furuier  plain  towards  a  dark  Ime  of  low  forest  on 
the  far  horizon,  two  or  three  miles  distant.  Before 
we  reached  this  convenient  shelter  there  were  many 
gunshots  and  many  wild  charges,  the  bull  and  the 
horse  both  greatiy  done  and  tamed  by  the  hot  wind 
and  blazing  sun  of  an  Indian  spring.  The  pony  was 
white  with  sweat ;  Bos  had  a  protruding  tongue 
from  which  bloody  foam  fell  in  scattered  patches. 
Before  gaining  the  woodland  he  vented  all  his 
wrath  on  a  hera  of  domestic  cattle,  which  flew  like 
timid  doves  before  his  strides.  I  nearly  fell  from 
my  saddle  with  laughter  at  this  funny  attack; 
they  were  too  fresh  and  too  fleet  to  suffer  any 
injury.  Then  a  cur  dog,  addicted  to  the  chase, 
which  had  followed  me  from  my  camp,  barked  and 
bothered  his  heels,  favouring  my  aim.  The  woods 
are  reached,  and  my  enemy  disappears  in  the  thick 
bushes.  I  think  it  is  better  and  safer  to  find  him 
afoot  if  I  can,  and  throwing  the  reins  over  a  branch, 
I  softly  advance  on  a  reconnaisance.  I  have  hardly 
cockea  my  gun  when  a  rumbling  snort  and  a  crash- 
ing charge  through  the  brushwood  announce  the 
arrival  of  danger.  I  spring  on  one  side  as  he  nearly 
touches  my  body.  Gun  to  shoulder  as  he  wheels 
round  in  disappointed  rage,  I  shoot  him  through 
the  forehead ;  my  finger  touches  the  other  trigger, 
and  at  that  instant  tiie  motion  of 'his  head  turns 
the  bidlet's  course  through  one  of  his  horns.  As  a 
desperate  dodge  I  lay  hold  of  these  and  grip  them 
tightiy,  till  tossed,  knelt  upon,  knuckled  with  his 
knees,  and  dragged  about,  I  become  stunned  and 
motionless.  Bos  snorts,  and  groans,  and  staggers, 
soaking  mo  with  his  life-blood,  and  dropping  dead 
nearly  a-top  of  me.  Then  I  sit  up  and  begin  to 
realise  that  I  am  terribly  hurt.  I  f  amt  away  when- 
ever I  raise  my  head,  from  concussion  of  the  spine ; 
I  roll  over  when  I  attempt  to  stand  from  dislocation 
of  the  right  hip ;  my  urine  is  bloody.  I  have  some 
internal  damages,  bones  of  the  pelvis  fractured ;  my 
clothes  are  torn  to  rags  by  the  kneading  and  homing 
treatment ;  my  hat  bangs  on  the  high  branch  of  a 
tree ;  my  gun  is  broken  in  two  pieces,  one  hainmer 
gone ;  my  powder-flask  has  been  smashed  into  bits  of 
copper  in  my  pocket.  As  I  lie  in  a  puddle  of 
gore  I  dreaa  the  visits  of  carnivorous  animals, 
without  firearms  to  repel  them,  for  the  sun  is 
getting  lower,  and  not  much  chance  of  being  found 
Dy  my  sen'ants,  miles  away  in  camp,  for  at  least 
24  hours.  That  intelligent  little  cur  dog,  however, 
sticks  to  me ;  I  dip  a  piece  of  my  rass  in  the  pool 
of  blood,  and  tie  it  on  the  canine  follower's  neck. 
I  have  just  strength  to  dye  my  handkerchief  till  it 
is  red,  and  work  it  out  with  a  foot  to  an  exposed 
spot.  I  can  do  no  more.  The  sun  has  just  set, 
when  human  voices  are  audible.  I  cannot  call  to 
them — the  power  of  doing  so  is  gone ;  but  the  Uttie 
cur  is  barking  without  intermission,  attracting  the 
men  and  then-  dogs,  a  party  of  Nepalese  hiintere, 
who  come  and  have  a  look  at  me  and  tak^  their 
departure,  excusing  themselves  from  assistance  ^ 
the  lateness  of  the  hour !  Subsequentiy  soma  Good 
Samaritans,  in  the  shape  of  wandering  heHUna«»« 
attend  to  the  dog's  unexpected  bark,  and  f  Allow  it 
into  mv  presence.  My  horse  and  shattered  pw*- 
phemali;v  being  collected,  they  carry  me  tol  one  of 
their  temporary  huts  on  a  great  plain,  where  jleojuT 
many  draughts  of  cold,  clear  water,  taken  in  w* 
excess  that  I  feel  a  bursting  sensation.  Ho>«vvr.  1 
manage  to  got  some  sleep.  In  the  meantiny*  *>ni(i 
half- savage  woodsmen  have    been   summ^cd  lu 
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make  a  rouffh  litter  of  branches  and  grass,  on  which 
I  am  carried  to  my  camp  by  midni^t,  after  much 
shaking  and  stumbling  in  the  darknees.  Analan- 
qoxn  is  sent  for  me  by  a  friendly  rajah,  and  ao  Itravel 
on  human  shoulders  to  dvilisation  and  surgical  help, 
100  miles  distant.    I  arrive,  black  and  blue  in  every 

Skrt  of  my  bodv,  get  a  dangerous  fever,  am  twice 
ed,  till  I  faint,  and  then  improve.  Throe  months 
in  bed  and  two  on  crutches,  followed  '\w  a  long 
sojourn  in  the  dry,  healthy  dixnate  of  the  Punjaub, 
complete  my  cure,  and  I  am  as  tight  in  the  saddle 
agam  with  queer-tempered  horses  as  before  the 
mishap.  I  have  killed  many  score  of  savage 
buffaloes  in  later  years,  on  foot  and  from  elephant- 
bock,  the  country  not  being  smooth  enough  for 
riding^,  and  have  had  some  exciting  encounten,  but 
shootmff  with  such  heavy  metal  as  No.  6  and  No.  7 
bores,  I  generallv  won  an  easy  victory. 

In  the  Bengal  Sporting  Magazine  of  1846-6,  the 
above  perilous  escape  is  described. 

Not«. — ^The  tail  of  the  dead  buffalo  was  eaten 
away  to  the  rump  when  found.  Eos. 


REPLIES  TO  QUERIES. 


-•«*<- 


*^*  In  their  amwers^  Corretpondentt  9r$  re$peeU 
fulljf  requetted  to  mention  ^  in  each  inetanee^  the  title 
afM  number  of  the  query  asked. 

[67600.]— S.S.  "  Brodick  Castle  '♦  (Xr.a.)—If 
'*  V.  J.  B."  will  write  to  either  Captain  Elward  or 
Captain  Perrin,  s.s.  Brodick  Castle^  Poole,  inclosing 
stamped  envelope,  I  have  no  doubt  he  will  obtain 
all  imormation  about  engines.  Yoooht. 

[67640.]— L.B.S.C.  Locos.  (XJ.Q.)— I  send  here- 
with a  sheet  of  outlines  of  above  locos.^  which  I 


the  sketch  he  refers  to  is  intended  to  represent  an 
engine,  certainly  unique  in  its  way,  being  the  only 
compound  goods  loco,  running  south  of.  Doncaster. 
Full  details  of  its  work  would  certainly  be  interest- 
ing, and  I  had  hoped  someone  would  supply  thom ; 
but  as  thev  did  not,  I  sent  all  I  knew,  and  if 
*' Stratford^*  can  tell  us  more,  I  hope  he  will  not 
fail  to  do  so.  I  may  add  that  the  engine  is  fitted 
with  Mr.  Worsdell's  patent  starting  valve,  and  is,  I 
believe,  the  only  compound  locomotive  in  this 
country  fitted  with  link  motion  with  only  two 
cylinders.  East  Anquak. 

[67904.]— Bonnd-Faoed  Hammer.— What  I 
"  seem  to  know,"  or  what  "  Carpenter"  "knows." 
is  neither  here  nor  there.  I  triea  the  experiment  ne 
mentions  more  than  a  quarter  of  a  century  a^,  and 
I  am  quite  sure  that  a  flat- faced  hammer  is  tne  best 
kind  for  me  to  use  in  driving  a  nail.  A  caipenter 
has  other  uses  for  a  hammer  than  driving  nails,  and 
he  mi^ht  (1  do  not  say  he  would)  choose  one  with  a 
roundi^  face ;  but  I  would  point  out  that  there  is 
some  difference  between  a  round-faced  hammer  and 
one  having  merely  a  rounding  face.  What  I  mean 
is  exactly  seen  in  what  is  known  as  an  "  enjzineer*s  " 
hammer,  where  one  of  the  "  panes  "  is  quite  round- 
ing, and  the  other  is  practically  flat.  I  dispute  the 
dictum  that  a  round-faced  hammer  is  the  best  for 
driving  nails.  See  the  articles  on  hammers  in  Vol. 
XXn.,  and  sundrf  other  notices  of  the  subject  in 
back  volumes.  Should  be  glad  to  hear  opimons  of 
experts  on  this  matter,  for  certainly  I  find  the  flat- 
faced  hammer  the  best  for  driving  nails. 

Ohio. 


that 

questions 

states  that   tables   for   calculating   the   breaking 

strains  of  wire  exist,  but  does  not  mention  any. 


reply  by  "Sweep"?    Two  or  even  three  square 

inches   would   bie   an   amazinglv  small  top  for  a 

chimney,  and  would  quickly  cnoke  up.    J3y  the 

15  X  15 
formula  given  *^!L2-tz.  =   50   approximate  square 

4*6 

inches,  instead  of  two  or  three.  Kanbt. 

[67995.1- Ivory.— If  "Pommes  deTerre"  wfll 
turn  up  the  indices  of  the  back  volumes,  he  will  be 
able  to  find  many  recipes  for  making  artificial 
ivory,  but  scarcely  one  for  making  it  from  potatoes 
treated  with  nitno  add.  The  best  imitation  or 
substitute  is  cdluloid,  but  that  has  not  the  grain  of 
ivory ;  and  after  that,  there  are  various  other  pre- 
parations which  may  be  useful  to  the  querist.  He 
will  find,  however,  that  the  basis  of  all  is  a  treat- 
ment of  odlulose  with  sulphuric  and  nitric  adds. 
He  could  obtain  much  information  by  searching  at 
the  Patent  Office  Library.  Nxtn.  Dob. 

[68000.]— Farohment  Paper.— The  method  of 
wiftlriTig  parchment  jMiper  or  vegetable  parchment 
has  been  fraquently  given  in  these  columns,  and  if 
"  G.  F.  T."  has  flailed  to  make  it,  he  has  only  his 
own  want  of  skill  to  blame.  It  can  be  bought 
cheaper  than  it  can  be  made;  but  all  that^  is 
necessaiy  is  to  dip  unsized  paper  in  a  dilute  solution 
(half  and  half)  of  strong  sulphuric  add  for  a  few 
seconds,  wash  in  water,  and  then  soak  in  a  dilute 
solution  of  arnTOftwin.  Wssh  in  water  again,  and 
make  it  flat  when  nearly'  dry  by  pasnng  over  it  a 
warm  flat  iron.  In  manufacture  it  is,  of  course, 
passed  between  heated  rollers.  It  puzzles  me  why 
people  should  take  so  much  trouble  to  make  things 
they  can  buy  so  much  cheaper  than  they  can  make 
them.  Nttv.  Dob. 

r68004.]— Batteries  for  Small  Inatallationa. 
— ^This  question  has  been  answered  almost  weekly 
for  several  years.  The  most  convenient  battery  for 
the  average  householder  to  use  is  the  chromic-add 


trust  will  answer  the  query.    The  following  are  the  I  Further,  the  inquirer  is  told  to  read  patent  spedfi- 
rhief  dimensions : —  I  cations  for  trade  practices — ^i.e.,  the  proportions  of 


Class. 

Cylinder. 

Driving 

Wheel 

Heating 

Grate 

Weight 
fuU. 

Coal 

Water 

Coal  i>er 

wheels. 

base. 

surface. 

area. 

tons. 

gallons. 

mile. 

in.    in. 

ft.  in. 

ft.    in. 

tonscwt 

Maximum. 

C 

18ix  26 

5    0 

15    3 

1413 
(same  as 

20-95 
G  clafis) 

40    7 

2i 

2550 

53-24  • 
(40  waggons) 

D« 

17  X  24 

5    6 

15    0 

1184-31 

17-04 

— 

2 

2250 

B 

IS^x  26 

6    6 

15    7 

1492-1 

20-G5 

38  14 

2 

2250 

26-55—25  on 

B« 

17ix  26 

6    6 

16    7 

_ 

-_ 

— 

2 

2250 

— 

G 

17  X  24 

6    6 

15  11 

1184-31 

17-04 

33    8 

2 

2250 

24-20—14  on 

OroBvenor 

17  X  24 

6    9 

15    9 

1132 

19-30 

^^ 

2 

2250 

— 

A 

13   X  20 

4    0 

12    0 

606-16 

10-00 

24    7 

1 

500 

— 

D 

17  X  24 

5    6 

15    0 

1035-91 

15-30 

38  10 

U 

860 

17-28— 13  on 

E 

17  X  24 

4    6 

15    3 

1031-93 

lo-30 

39  10 

U 

900 

— 

18ix  26 

4    6 

15    3 

1413-00 

20 -90 

^— 

u 

900 

._ 

17ix  26 

5    0 

15    3 

1413-00 

20-95 

38  12 

2i 

2550 

^— 

[67862.]— DiatHbtition  of  Load.— To  "  T.  C, 
Bristol."— Whilst  thanking  ''T.  C,  Bristol,"  for 
coming  to  my  rescue,  his  solution  still  leaves  me  in 
this  dilemma — viz.,  that  if  we  make  AW  a  radius, 
and  load  the  resulting  drcle  plane  equally  on  the 
present  lines  of  support,  W  wiu  not  be  the  centre 
of  weight — ^i.e.,  no  solution  will  hold  unless  the 
angles  round  W  be  taken  into  consideration.  I 
c^aniiut  find  a  solution  in  Hahn,  or  Dr.  Jamieson's 
treatiwi  on  "Centre  of  Gravity."  The  question 
M^ema  to  be  hinted  at,  but  evadea. 

Liverpool.  W.  S. 

[67894.]— Compound  Ensrine  on  the  O.S.B. 

—  I  en  nnot  refer  to  this  query,  as  my  volume  is  at 
the  binders  ;  but  I  may  ijiform  "Stratford"  that 


J.  B.  MXTBBAY. 

"lays,"  or  how  to  proi>erly  form  "compound 
strands, "  &c.  I  would  mention  that  Rickards  and  Co. , 
of  Birmingham,  has  published  sudi  a  table  for  cal- 
culating  the  tensile  strengths  of  various  wires,  and 
that  Bucknall-Smith's  manual  on  "  Wire  Hopes 
and  Traction "  gives  much  useful  information  on 
the  subject,  and,  further,  the  same  author  has  just 
treated  the  industry  and  trade  practices  more  ex- 
haustively in  a  series  in  the  A'nainr*rf  entitled 
"Wire  and  Wire  Ropes:  their  Manufacture  and 
Uses."  If  the  inquirer  wUl  examine  these  publica- 
tions, he  may  find  what  he  wants ;  but  trade  prac- 
tices are  seldom  to  be  found  in  a  useful  form  in 
patent  q>ecification8.  J.  P. 

[G7935.]— Flues. — Is  there  not  an  error  in  this 


arrangement  with  carbon  and  zinc,  but  the  cheapest 
and  most  effective  is  the  well-known  Bunsen.  The 
fumes  of  the  latter  are  its  ff^t  drawback.  Why 
does  not  the  querist  look  up  his  back  numbers  ? 

Nun.  Dob. 

[68008.]— Borinff  Holes  in  Beeohwood.— 
Why  not  use  a  taper  borer  of  the  size  reauired? 
As  tne  querist  has  a  **  number  of  holes  "  to  core,  it 
would  surely  pay  to  have  the  tool  made. 

T.  J, 

J68011.]— Uedioal  Battery.— If  this  querist 
1  say  what  his  battery  is^  built  up  of,  he  may 
obtain  some  useful  information ;  but  it  is  useless 
guessing  as  to  its  elements.  Surdy  the  querist  can 
give  some  idea  of  whether  the  plates  are  carbon  and 
zinc,  or  what?  He  says,  "At  present  it  is  dry 
neutral,"  and  it  seems  likelv  to  remain  so  if  he 
cannot  take  the  trouble  to  put  a  definite  question  to 
those  who,  I  am  sure,  would  be  quite  willing  to 
help  him.  Nuw.  Dob. 

[68013.]— Camera.— "  P.  A."  will  find  all  neces- 
sary instructions  in  back  volumes ;  but  why  does  he 
want  a  "  conical  "-^aped  camera  ? 

Nuir.  Dob. 

make   his 
moulded 
S.  P. 


"Steam" 
which 


can 


18 


[68018.]— Trough, 
trough  01  guttapercha, 
when  softened  by  heat. 

[68020.]— Beversed  Brass  Letters.— These  are 
no  doubt  used  for  putting  into  moulds  in  which 
clay,  &c.,  is  cast.  If  used  for  the  purpose  suggested 
by  "Jack  of  All  Trades,"  p.  59,  the  letters  would 
be  reversed  on  the  casting^s.  Heversed  letters  make 
letters  in  ti^e  proper  position  in  a  mould,  and  a  cast 
from  that  woula  also  have  them  reversed.  The 
subject  LB  easily  understood  by  trying — with  a  bit  of 
putty,  eay.  Nun.  Dob. 
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r«8042.]-«U4«-BMit.— What  lort  of  a  com- 
tiottod  ittfU-rcMt  dfiM  "  P.  S/'  wont  to  make,  that 
iKfii«of  tlioMalreadjglreDwiUfait?  Ipremmiehe 
k  swan  that  pattcrni,  fte.,  have  been  gtrenbeforeir 

[^I^MQ— Piamoni!  Otittinff.— If  steel  lape  are 
oaad,  tliej  moflt  be  of  eoft  metal ;  bat  why  steel  \ 

(4M6K]  —  flqiuura-Znoh  Praaaore.  —  This , 
qocfwt  ean  eamljr  ajoertain  theeaoaze-inch  previire  i 
B>7  manuring  bia rubber  ringa  wneamider  uiiaiiiiv. , 


9(r;  hot  we  have 
graph  it  paiaHri  to 
Uierefoie  be  pamlM 
PFC,  then,  m 


tiae  taaaenl  to  Oe  hodo-    UMMT 
tite  iortae:  t£e  fioe  CQ 
to  FP.    If  9  be  titt 
of  the  law  of 


s  24,aOOIb.  laiaed  1",  JOS  vQi  ae 
*  0-18- 

T.C. 


(tt]25,l— Flarta    BxhlMtfon.— NeOher  Fh^ipe 

Jad'baTe  aiMwered  ••Toarist*a"   quefj.    A 

die  bail^f  New$  had  a  oc^omn  on  the 

would  be  tcit  naefol  to  tourists. 

for  thoee  who  an  auolntely  ignoiant  of 

^  the  best  plan  is  to  pat  them- 

the  fiaacb  of  Cook  or  Qace,  or  any  other 

hare  a  flood  repatation  to  maiatam,  who 

wfl  And  toBiists  boozd  «id  lodfpng.  and  run  them 
to  see  the  aghts.    Bat  for  toose  who  have 
knoWlcd^  of  Ftench,  the  case  is  qaite 
Hie  best  wa  J  then  is  to  go  to  an  h6tel 
prowl  aboot  where  yoa  1£k,  hare  yoor 
jroo  like  and  when  yoa  liae ;  yoa  will 
be  bonnd  to  retom  at  a  ued  hoar  to  roar 


lor  it  If  yoa 


a  bad  one,  as  at  a  pension,  and  pay 

ttisbette 


not  ntorn  to  it.    Bis  better  eren  to 
hi|^her  price  for  a  bed-room 
iblee;  for  how  can  yoa  say  where 
6  or  7  p-nt. ;  peihaps  miles  away,  or 
widung  to  stay  there  all  the 
la  efieet«  ttie  Dei/y  3>tr«  says  this:— 
**  Oa  arzml  in  Paris  (most  peoj^  will  aniTe  early 
in  fktt  amiuug),  dear  Toar  hignce  at  the  Costoms, 
'  leave  it  at  tilie  left  Inggsge  oifu»  (a  la  consigne) , 
and  a  bniifa  ap,  and  take  yoar  break- 
tet  at  a  cafe,  and  ask  for  the  Bottin  (the  Paris 
Binetory),  mskfng  sore  lliat  that  they  hare  one  of 
yeiv's  before  ordering  anything,  and  yoa  will 
%  list  of  the  pmnietors  of  hMds  meablees ; 
&e  addreaMs  of  those  yoa  tiiink  fikelT,  and 
a  kiok  at  then  sad  ask  priees.    Aroid  hoases 
the  lattKe  ihnttcss  aiedosedat  10  or  II  aja«, 
or  wUe^  have  the  nambcr  of  the  hoase  larger  than 
■snal   (ka  gros  naa^ros).    Spend  all  the  time 
B<tanM<  in  the  E^dbitkm,  kaiingPans  forafatare 
'  fneffomUietarmoiloftheKiMfaitaoa.    Take 
in  the  nnddle  of  the  da^  ^then  will  be 
drieoner  in   the  Ezfaifaition),  and  the 
esl  at  6  or  7,  after  yoor  day's  tramping 
Do  aot  drink  nneb  Paris  water,  or  aleohoUc 
if  rrja  1^  thirsty,  trast  to  miit  as  fives 
P^^— Can  Dr.  Allinson  teD  me 
to  get  good  whoiemeal  bread  in  Paris  ? 


[dBWJ— Saciaa  ifenarr.— Hesnire  the  pio. 

off  HJP.  eord  from  an  at  ^^iA  Btooke;  tttii 

ytkanat  of  flteaa  of  49V 
tlas  ana  of  H.P.  oybnder  n 
X  <^  of  stroke  m  feet  x  twioemola- 
<=-  qpecifie  Tofaime  =  cabie  fwt  dmtv 
this  X  d2*d  M  jxmndB  of  vitar 
minate;  and  this  x  GO  r  l^J*. 
of  watv  or  steam  oaed  per  1  Hi*,  per 
lUs  does  not  allow  for  deansoe,  itadi 
J  be  taken  at  8  per  oent.,  or  for  waste,  wliid 
10  to  Id  per  oenL    Tbe  l.p.  <^lm(ler  ii  not 
In  yoar  engine  the  steam  lind 
foaows:^ 

■924  y3x8xI20x60x  e2'5      ,« -- 

»5  X  10  X  100  ijaj>.       ^     '• 

18-^  V  poands  of  steam  as  shtnni  by  cuti 
-t-  8  per  oent.  ot  this  for  dearanoe 

«  1-5  «  18-67 
1-5 


20-17 
wastes    2 


a  1   fnoK 


437,  CaledoBttn-road,  HoOowi^,  S. 

[e81S3.>-CoBpr«aaed  Air.-'The  replies  given 
to  this  query  by  H.  H*  Craven  and  *'  Aoer  *'  seem 
to  require  a  few  vonls  of  eomment.  Tliese  is  no 
-xdi  oannerjtkm  as  they  assert  between  the  changes 
in  the  volome  of  a  msss  of  air  and  the  variations  of 
it  may  rfiow.  So  long  ago  as  184-5  it 
rexperinMsitafly  proved  that  the  expaaaian  of  air 
to  aMay  times  its  onginal  volnme  is  not  neoeanrily 
stfffufH  by  any  fall  whatever  in  its  temperatare. 
TW  merhanifal  theorr  of  heat,  whidi  is  one  of  the 
fjaadaaicnta]  pnncipies  of  WKwinn  engmeermg, 
affords  a  oomplete  and  sirfisfartorT  ernlanatinn  of 
all  tte  heat  pheoomena  eonnected  witn  the  com- 
xpaaaon  of  air,  by  rfiowing  that  the 
of  heat  is  exaetqr  in  proportaon  to 
it  of  work  done  by  the  expanding  air,  and 
work  is  done  by  iisininasiin^  the  air,  the 
liia  of  twiapw  stiiie  ia  also  m  yropmtion  to  the  work 
doBOopoait.  A  dear  and  amrole  samanary  of  this 
snljeet  may  be  fbond  m  l>ndaJl's  *'Heat,  aMode 
of  Motion^''  which  may  be  reoommended  to  the 
of  those   who   have  not  yet  gasned  its 


description  of  areas  in  eqoal  times.  FP*  x  dO  dt  \ 
most  be  constant,  therefore  dh  dt  mnat  vary  in-  | 
veraely  as  F  P*,  bat  the  velocity  of  Q  will  be  pro- 
portional to  dO'dt:  hcnoe  tbe  vdodty  of  Q,  and 
therefore  the  force  will  be  inreraely  proportional  to  • 
FP*.    In  this  way  it  is  shown  that  the  f 
attracted  by  the  son  vrith  a  force  which  varies  a 
veraely  as  tne  square  of  the  distance.** 
Liverpool.  W.  S. 

[68216.]  —  Harmoniwin.  —  The     qoerist 
evidently  desiroas  of  having  a  two-manaal  and  ; 
pedal  harmoniam,  bat  the  way  he  sonesta  is  too  j 
ambitioos  and  rather  impracticable,    "^e  beDows  ■ 
of  his  If-row  harmoniam  is  not  large  enough  to  ■ 
sopply  sufficient  wind  required  for  an  extra  wianual 
and  pedals.     He  csn  oerUunly   arrange  a  pedal  | 
action  to  bring  down  the  lower  octave  or  II  octav« 
of  keys,  and  he  can  also  have  a  pipe  top  widioat  j 
detriment  to  the  wind  supply,    lliere  may  not  be  | 
saffident  room  in  the  case  to  admit  of  a  second  row  j 
of  keys  or  additional  number  of  reeds.    My  advice 
to  lb*.   W.  A.  Parry  is  this:— Sell    the  U-row 
harmonium  for  as  much  as  he  can  get  for  it,  and 
buy  the  necesaary  fittinga  for  sadi  an  instrument  as 
he  requires,  and.  if  he  cares  to  advertise  lus  address 
in  the  "  E.M.,**  I  vrill  send  him  a  drawing  of  a 
two-manual  harmonium  free  of  charge,  providing 
he  cannot  refer  to  the  back  volumea,  in  winch  a 
large  amount  of  practical  information  on  the  sab- 
je^appeara. 

Swansea.  O. 


22-17 


22-17  = 
LHJ*.per 


[G82G8.1 
Fig.  1,  be  the 


weif^t  of  water  or  stesin  used  per 
hoar  in  pounds.  llcOni. 

of  FMaaore.— LetABCD, 
>,  with  one  edge,  AB,  in  tke 


?' 


[68188.]  ~  Xeptar'a  flaeond  Law.  —  Your 
~  eoriMpoadant,  '*  M.LC.E.,  Bath,**  though 
latiOBomer,  seems  to  have  all  an  astrono- 
love  for  the  above  law.  and  his  contributions 
do  him  cremt.  Perhaps  he  is  not 
in  the  artide  "  ICedianics,**  £ney,  Brit., 
tibe  whole  snlnect  is  handled  afrash  by  Prof.  Tait, 
and  Ubiitiatea  vrith  a  hodomph.  ITnder  "  Astro- 
noBsy/*  by  the  late  B.  A.  Proctor,  the  sabject  is 
also  msmssed  in  his  most  lucid  manner.  Under 
^'Hodognqth  *'  it  is  acain  noticed ;  bat  to  my  mind 
the  most  masterly  and  interesting  treatment  of  the 
matter  is  by  Sir  B.  Ball,  under  *«  Gravitation.'* 
Xlie  eondiimng  paragraph,  widi  diagram,  I  bog  to 
appead  for  those  who  may  not  have  the  opportonity 
of  conaolting  this  work : — "  Let  F  be  the  focus  ot 
the  eO^ae,  m  whidi,  according  to  Kepler*s  L  law, 
the  planet  is  moving,  then,  from  a  well-known  pro- 
^of  the  ellipse,  the  foot  of  the  perpendicular 
let  fidl  from  F  on  the  tangent  drawn  to  the 
ellipaa  at  the  point  P,  lies  on  the  orde  of  vrfaidi  the 
diamffffl-  is  the  axis  major  of  the  dlipse.  The  line 
FT  eats  the  drde  again  at  Q,  and  as  F T  x  FQis 
eonstast,  the  radius-vector  FQ  must  be  constantly 
proportional  to  tiie  vdodty,  and  therefore  the  hodo- 
giaph  win  be  the  circle  T  A  Q  toned  round  throu^ 


[68221.]— Busty  Water.— Thanks  to  '*  Fnas, 
I  can  limewash  boiler  and  hot  dstem,  but  hardly 
know  how  to  i^ply  it  to  pipes.  How  would  it  do 
to  hang  a  lump  of  lime  m  a  bas  in  cistern  for  a 
month  or  so?  If  **Fuzz*'  oouM  suggest  any 
better  way  I  diould  be  gjbid  to  adopt  it. 

H. 


[68226.]— Prwvantii&B'  Horaaa  Slipping.— The 
cheapest,  aafest,  and  best  means  "Tramcar  Driver*' 
can  adopt  to  prevent  hishoraes  from  alinpingisto  allow 
the  frog  of  the  foot  to  grow  naturaliy,  and  pin  or 
screw  a  liriit  sted  rim  round  the  edge  of  the  hoof  to 
aave  it  apmitering.  By  thia  means  the  horses  will 
be  able  to  work  oosafortably  and  well  both  on 
greasy  and  frosty  roads,  and  will  rarely  require  the 
ated  rim  (one  can  hardly  call  it  a  ahoe)  to  be  re- 
newed. Hora^eepers  and  groom^  of  course, 
strongly  obiect  to  thia  aivBtem  of  treating  horses,  as 
it  materially  leaaens  the  amount  of  oommission 
which  they  reodve  eadi  time  they  take  the  cattle  to 
be  "  ahod  ** — a  matter  of  finaquent  oocnrrence  with 
our  present  barbarous  form  of  **  shoeing.** 

Hkbbsbt  w: 


[68235.]  —  Bngrlna  Query.  —  The 
company  get  the  quantity  of  water  used  per  h.p. 
from  the^  quantity  of  steam  shown  in  the  Lp. 
cylinder  immediatdT  after  expansion,  all  of  which 
ii  «yrhansted  except  lae  small  amount  cushioned,  and 
which  may  be  ne^ected  to  allow  for  other  lossee 
not  ahown  on  diagrams.  The  quantity  of  steam  in 
pounds  pressure  must  be  reckoned  from  an  abeolute 
and  hence  imposaiUe  vacuum — ^not  that  ahown  on 
the  diagram,  llie  l.p.  diagram  diowa  this  to  be 
about  151b.  (but  you  nad  better  take  that  from  dia- 
grams). The  capadty  of  Lp.  cylinder  ia  SSOsq in. 
(=  2-6lsq.ft.)  x  3  =  7-9cft.,  consequently  it  vrill 
use7-9x60x2x60»  56,S80cft.  per  hour  at 
that  presaure.  Steam  at  lolb.  occupies  1,610  times 
the  space  it  did  aa  water,  so  divide  by  1,610  and 
you  get  the  cubic  feet  of  water  used.  Mnmph-  this  by 

62-5,  and  divide  by  the  H.P.,  thus-  ^'^^  ^  ^JJ 

'  *  1,610  X  106 

=  21,  to  which  yoa  may  add  10  p.c.  for  oondensa- 

tion  and  losses  in  cylinder.    I  only  give  themethod, 

not  the  actual  figmres.    As  a  heat  enmne,  106  H.P. 

3,500,000  per   minute,  d^de 


,      ,         .  ,   by  772, 

and  you  hare  about  4,o301b.  of  water  raiaed  1°,  bat 
you  bare  used  221b.  vrith  a  total  heat  (rf,  say. 


A 

t— 


Fio.  1. 

-5 — 


— X 


*c 


aorfaoe  of  the  fluid.  Let  AB  =  2s;  BC  «2i 
Frrmi  symmetry,  the  centre  of  presaure  mnat  beco 
£F,  whidi  bisecfca the  rectangle.  LetCbecentze 
of  gravity  of  rectangle,  P  the  centre  of  preaore.  It 
may  be  proved  that  depth  of  centre  of  gnvftr 
X  depth  of  centre  of  preesure  s  square  of  ndia 
of  srntion  of  rectangle  about  surfsoe.  K  K 
=  radius  of  gyration  about  the  axisTYthimigk 

oentroid.  V?  **  ■— - 
/.  (rad.  of  gyration)*  about  X  X  =■  -^  +  *•  =  y 
/.EC  X  EP=1^ 

.-.      *xEP-l|^ 

EP  si6ai.26-*i.  length  of  reetDgie 

3  . 

When  plane  is  lowered,   let  depth  of  centre  ^ 

gravity  be  «.    Then  (rad.  of  gyration)*  about  XX 

(Pig.  2)  =  (rad.  of  gyration)'  about  YT+<* 


Fia.  a. 


.-.  MC  X  MP  =  ^  +  «* 


c  X  MP- 
MP=> 
CP 


*^  +  ^ 
3 

^  +  3o* 


f.P.Oocw 
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[68247.]  —  Optical.  —  The  effect  is  probably 
caused  by  the  spectacles  being  badlj  fitted.  Either 
the  fnune  is  not  of  the  ri^t  width,  so  that  Uie 
centres  of  the  lenses  are  not  exactly  in  front  of  the 
oeatres  of  the  eyes,  or  the  lenses  are  badly  mounted 
in  the  frame,  so  that  their  optical  centres — ^i.e.,  the 
thickest  partaof  the  lenses,  olo  not  come  exactly  in 
the  centres  of  the  e^e-holes  of  the  frame.  CJonsult 
a  trostworthy  optician.  F.  £.  C. 

[68278.  J-Fatdty  Watch.—"  F.  W."  will  find 
that  altenng  the  banking,  so  as  to  prevent  the 
haLsnce  from  swinging  so  far  as  to  allow  the  faulty 
'scape  tooth  to  ^t  fam,  is  the  simplest  way  to  cure 
the  molt  of  which  he  complains.  The  tooth  has  got 
a  little  bent,  I  expect,  and  it  wonld  be  dangerous 
for  him  to  attempt  to  straighten  it.  If  he  mis  not 
found  it  catch  often  in  a  day,  idtoing  the  banking 
win  not  affect  the  ^ing  much,  as  the  balance  will 
only  strike  it  when  it  would  otherwise  catch. 

H.  Wakk. 

[68*288.]— Legal.— B  buys  from  A  a  piece  of 
property  on  the  condition  uiat  he  must  not  build 
a  slaughter-house  upon  it.  This  is  a  bai]|;ain  between 
A  ana  B,  therefore,  B  must  adhere  to  it.  If  B  sells 
this  property  back  to  A,  or  his  heiis^  he  may  stipu- 
late thai  A,  or  his  heirs,  must  not  build  a  slaughter- 
house ;  but  if  he  does  not  do  so,  then  the  property 
is  sold  without  this  condition,  and  A,  or  ms  heirs, 
may  do  as  they  please.  EonaIm 

[68282.1— WaU  Snndlal.— If  caie  is  taken  to 
fix  the  index  exactly  parallel  to  the  earth's  axis  it 
is  eas^  to  mark  the  hours  correctly  on  the  dial  by 
ezpenment,  uaing  a  good  dock  and  miJring  the 
proper  allowances  for  the  longitude  and  for  the 
equation  of  time.  Any  good  local  map  will  give 
the  longitude,  and  four  minutes  of  time  must  be 
allowed  for  every  degree,  lliis  must,  of  course,  be 
added  to  Greenwich  Time  if  the  longitude  is  east, 
and  subtracted  if  it  is  west.  The  construction  of 
sundials  which  do  not  face  the  south  inyolves  some 
interesting  practical  geometry,  and  thoeforewith 
the  kind  permission  of  the  Editor  to  occupy  the 
needful  space,  I  give  the  following  method :— We 
first  proceed  to  find  the  position  of  the  index  and  its 
inclination  to  tlie  plane  of  the  dial.  Draw  the  hori- 
sontal  line  a^  (f^*  1)  and  a  perpendicular,  ed^ 


cutting  it  in  e.  Then  draw  c  ^,  making  an  angle 
with  ea  equal  to  the  latitude  of  the  place  (here 
taken  as  66^.  Take  the  point  e  at  any  convenient 
distance  froia  r,  and  from  it  draw  «  /perpendicular 
to  ^  </.  Next  Shd  exactly  how  many  degrees  the 
dial  is  to  be  turned  eastward  of  south,  and  draw 
/y,  makin 
ssBumedaa 

y  A  perpendicular  to  ef^ 

gives  the  position  in  which  the  index  must  be  fixed 
on  the  dial ;  its  danting  direction  is  owing  to  the 
dial  not  facmg  due  aoutk.  Next  draw  A  k  at  right 
angles  to  hc^  and  make  h  k  Mual  to  Ay,  then  join 
c k.  This  gives*  the  angle  ken  for  the  index,  which 
Jiay  be  of  any  convenient  length,  but  must 
be  fixed  on  the  dial  along  tf  /»,  so  as  to  be 
trtly  vertical  tt>  its  plane.  Its  upper  edge  must 
make  an  angle  with  the  plane  of  the  dial  equal  to 
kehf  and  must  have  its  upper  point  exactly  on  G. 
If  the  graduation  of  the  dial  is  to  be  done  geome- 
trically, we  continue  as  follows ;— From  /<£aw// 
parallel  to  A  k\  and  jCrom  I  draw  Im  perpendicular 
to  f  Ar ;  then  make  In  equal  to  Im,  it  will  now  be 
better  to  transfer  the  needful  points  and  lines  care- 
roily  to  a  freah  diagram  to  avoid  confusion.  In 
Kg.  2  the  linea  a  b,  <j/,  and//  are  reproduced,  also 
w  point  M.  VtodvLoefl  both  ways  to  p  and  r,  then 
draw  nf,  and  f^om  «,  as  a  centre,  draw  lines  16* 
apart,  bei^inning  from  «/,  and  proceeding  both 
ways  as  far  as  tbere  is  any  need.  These  lines  will 
cut  »r  in  p,  9  X,  y,  &c.  If  this  has  been  acou- 
ittely  done,  the  hour  lines  are  now  obtained  by 


Fig« 


drawing  lines  from  c  through  these  points  of  inter- 
section^ and  producing  them  to  anv  desired  length, 
accordmg  to  the  size  and  shape  of  uie  dial  (whi^  is 
quite  immaterial).  The  vertical  line  c/is  the  line 
of  noon,  and  care  must  be  taken,  in  fixing  the  dial, 
to  set  this  Ime  exactly  vertical.  The  drawing  is 
done  with  greater  ease  and  accuracy  when  the 
scale  is  taken  as  large  as  possible.  F.  E.  G. 


[68293.1— Arithmometer  Oalonlating 
onine.<^In  reply  to  **  W.  H.*s  "  query,  I  have  had 
several  madunes  of  M.  'Hiomas  <fo  Golmar  in 
almost  daily  use  for  some  years.  About  two  vears 
ago,  however,  one  of  Tate's  machines  (worked  in  a 
precisely  similar  manner^  and  on  the  same  principle) 
was  purchased,  and,  owmg  to  its  never  getting  out 
of  Older  (with  proper  ouing  and  care),  I  have 
almost  entirely  ceased  to  use  the  French  machines. 
The  machine  of  M.  Thomas  de  Golmar  is,  I  have 
hem  told,  exactly  on  the  same  principle  as  one 
brought  out  in  Exiglftad  more  than  a  centurv  ago. 
It  is  made  in  several  different  sizes,  one  of  wnich  is 
called  a  six-figure  machine  (giving  products  to  12 
places),  another  an  eight-figure  machine  (gyrmg 
products  to  16  figures),  and,  I  think,  a  ten-figure 
machine  Twhich  I  have  not  seen),  and  which  would 
give  products  to  20  places.  For  most  practical 
purposes  an  eight-figure  machine  is  what  would  be 
requ^ed.  Wiu  su^  a  machine,  products  can  be 
obtained  to  any  number  of  places  by  splitting  up 
the  factors — e.g.,  required  (by  an  eight-figure 
machine)  the  product  of  the  two  following  factors : 

2,359,437,664,354,061    x    2,432,109,836,664,531 

> ^ ;      V , / 

1st  factor.  2nd  factor. 

Let    2359437600000000  =  a. 
Let  54354061  =  b. 


Then  2359437654354061  -  (a  4-  »)  »  1st  factor. 

and  let    2432109800000000  =  e. 
and  let  36564531  m  d. 

andthen2432109836564531  •  (c  +  <0  "  2nd  factor. 

Now  we  know  that  (a+^)  {e-^-S^^ae  -\-ad-^be-^  bd. 
Therefore — 

a  tf  =  5738411309448480000000000000000 
ad^  086271729267765600000000 

6  c  s  132195044427897800000000 

bd^  1987430748410391 


And 


5738411527915255683094148410391 


M  ac  +  tid  -^  be  ■{■  bd^ 

which  result  has  been  brought  out  bj[  a  machine 
with  a  capacity  of  dealing  with  only  eight  figures 
at  a  time.  It  will  thus  be  seen  that  uiere  is  no 
limit  to  the  capacity  of  the  machine  in  this  regard. 
The  machine  is  constructed  to  perform  the  four 
simple  rules  of  arithmetic — addition,  subtraction, 
multiplieation,  and  division.  With  regard  to  the 
first,  if  only  a  single  cdunji  of  figures  is  required 
to  be  summed,  the  operation  would  be  performed 
much  more  quickly  by  "totting"  than  by  the 
machine,  and  even  with  eight-figure  columns  there 
would  be  very  little,  if  any,  saving  of  time  by  using 
the  machine.  It  is  only  with  regard  to  another 
form  of  addition — ^vis.,  multiplication — ^that  any 
appreciable  saidng  of  time  is  effected,  and  the  same 
may  be  also  said  with  regard  to  division,  whidh  is, 
of  course,  only  another  form  of  subtraction,  in 
which  the  advantages  to  be  gained  by  using  the 


machine  are  about  the  same  as  in  addition.  There 
is  another  pointy  however,  which  should  not  be 
neglected  in  considering  the  utility  of  the  machine 
as  compared  with  brain  labour,  and  that  is  correct- 
ness of  result.  A  good  machine  will  never  go  wrong. 
It  may  happen,  however,  that  the  machine  has  had 
consiaerable  wear,  or  that  it  requires  adjustment ;  but 
even  then,  if  it  go  wrong,  it  wul  give  such  an  absurd 
result  that  the  error  is  at  once  patent.  On  the  other 
hand,  the  operator  may  err  in  setting  the  figures 
upon  the  machine,  or  in  turning  the  handle  the 
required  number  of  times ;  but  if  ne  be  so  careless, 
it  would  seem  also  that  lesults  brought  out  by  him 
without  the  machine  could  not  be  Upended  upon. 
The  correctness  of  the  results  brought  out  by  the 
machine  can  be  easiljr  verified  by  testing,  say,  the 
first  and  last  of  a  series,  by  anouier  meraod ;  and, 
if  these  be  found  correct,  it  is  highly  ImprobaNe 
that  the  machine  can  have  given  wrong  leanlta 
between  the  two  points.  The  remedy  for  uie  errors 
of  the  opmtor  is  to  perform  the  operation  in 
duplicate,  if  possible  by  two  different  persons.  I 
have  found  that  with  hard  wear  the  French  iw»i*in«f 
soon  gets  out  of  order,  owing,  no  doubt,  to  the  parts 
being  made  of  soft  yellow  brass  and  not  being  out 
out  of  the  solid.  Further  particulars  of  this  maSiine 
can  be  obtained  from  Messrs.  G.  F.  Bedfem  and  (>>., 
4,  South-street,  Finsbury,  who  are  "  sole  agento 
for  the  arithmometer  for  England,  America,  wodthe 
Colonies."  With  reg^ard  to  its  usefulness,  the 
following  papers  will  give  further  details :  —JonmaU 
of  the  IiuQtuto  of  Actuaries,  April,  1865,  April,  1869, 
July,  1871,  and  a  book  by  Peter  Gray,  r.B.A.S., 
F.B.M.S.  (price  3s.  6d0t  all  of  which  ma^r  be  had 
from  Messrs.  G.  and  E.  Layton.  56,  Farnngdon- 
street,  London,  E.G.  I  think  tne  Journal  of  the 
Instituto  of  Actuaries  for  July,  1871  (price  2s.  6d.), 
.It 


<<  On  the  use 

motor  in  Actuarial  and  other  Computations,"  one 
by  £d<rard  Sang.  F.B.S.E.,  '*  On  Mechanical  Aids 
to  Calculations,''  and  a  note  liy  W.  J.  Hancock, 
'^On  the  use  of  the  Arithmometer."  As  the 
arithmometer  of  Tato  is  so  much  like  that  of  M.  de 
Golmar,  and  as  I  have  an  illustration  of  it  which,  if 
reproduced  would  render  the  subject  dear,  I  will 
endeavour,  next  week,  to  describe  in  detail  the 
mechanism  of  Tato's  machine.         Filuoc  Wsst. 

[68294.]— SmaU  Bleotro-Uotor.— -To  *<PkO0." 
— ^The  above  is  required  to  wind  up  a  small  spring 
at  intervals  of  about  one  hour,  wmch  spring  acts 
as  the  motive  force  for  driving  a  train  of  wheels 
used  as  a  mechanical  display  for  a  window  or 
similar  purpoee.  The  motor  would  be  geared  down 
to  gain  mechanical  advantage.  Any  informatioa 
as  to  suitable  motor  would  oblige.  M.  F. 

[68299.]— Printing  on  Silk.— Aftor  tracing 
your  outhne  on  the  silk  or  satin,  secure  it  by  going 
over  it  with  China  whito.  Mix  together  about 
equal  parts  of  honev  and  gum-wator  in  strength 
such  as  is  sold  in  bottles  in  druggists'  shops,  but 
made  of  whito  gum.  Paint  over  what  you  intend 
to  colour  with  this  and  let  it  dry ;  then  use  your 
colours,  either  oils  or  w  .-tor- colours.  If  the  latter, 
they  must  be  mixed  with  China  whito,  and  var- 
nished when  the  painting  is  finished.  If  the 
mixture  of  honey  and  gum-wator  does  not  dry 
readily,  use  more  gum- water ;  if  it  rube  off  or  is 
inclined  to  crack,  more  honey.  E.  G. 

[68300.]— Keronrlal  Presenre  Gauge.— Mv 
experience  in  a  precisely  similar  case  may  be  wocth 


160 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE:    No.  1,25&. 


Aphil 


insertion.  The  pipe  from  the  overhead  tank  ter- 
minated in  such  a  U  as  **  T.  C.*'  deacribes,  and  so 
confident  was  I  of  its  success  that  I  had  a  dial  made 
to  register  inches,  the  motion  being  derived  from  a 
float  on  the  top  of  the  mercury.  It  was  very  sensi- 
tive and  accurate :  the  slightest  motion  on  the  water 
showed  on  the  dial.  But  it  was  a  mean  failure  with 
oil  these  fine  points,  for  the  water  leaked  steadily 
pest  the  mercuryi  and,  of  course,  spoiled  the  whole 
thing — so  don't  try  an  iron  or  steel  tube ;  and,  in- 
deed, there  is  some  reason  to  discard  such  an  appli- 
ance altogether,  and  depend  on  purely  mechamcal 
transmission.  Is  there  no  means  whereby  a  current 
and  small  wire  would  be  available  ? 
Dublin.  W.  H.  I. 

[68307.1— Watoh  Bepairs.— To  fit  new  feet  to 
a  dial,  take  an  old  broken  dial,  and  crack  the  enamel 
off ;  tken  cut  out  the  feet,  leaving  about  -^in,  all 
round,  like  -a  small  tack.  Now  clear  away  the 
enamel  on  the  dial,  where  you  intend  to  fix  the  feet, 
and  solder  •  them  on,  using  ordinary  tin  and  lead 
solde^  with  chloride  of  zinc  as  a  flux.  Thi^  makes 
a^[ood  job,  if  nicely  done ;  but  I  generally  prefer  to 
dnll  two  holes  at  the  3  and  9,  and  fix  with  two 
small  screws  going  through  into  the  plate,  lliisisthe 
way  many  oxthe  best  Geneve  watches  are  done  when 
new.  H.  Wakb. 

[68308.]— Oement  for  Pnahea.- A  first-class 
cement  is  made  of  Ifl.oE.  silicate  of  soda,  ifl.oz. 
carbonate  of  magnesia  (heavy),  |fl.oz.  best  plaster 
of  Paris,  Idr.  (powdered)  alum.  Mix  the  powders 
all  at  first,  then  add  sUicate,  and,  if  necessary  to 
make  it  more  fluid,  add  water ;  but  it  is  better 
without.  This  oement  in  our  place  works  splendidly 
and  is  in  constant  use.  D«derB  in  recipes,  please 
don^t  copy.  Wobkseop. 

[68314.]— Wire  on  Coilfi.— I  beg  to  thank  both 
gentlemen  who  replied  to  mv  queir  as  above,  and 
to  ask  Mr.  Bottone  if  he  will  kiudlv  give  the  other 
method  he  mentioned  (with  the  Editor's  kind  per- 
mission), as  this  would  likely  prove  of  assistance  to 
other  of  our  readers  who  would  not  be  able  to  get 
at  the  bottom  of  the  formuke  given  ?  I  tried  every 
dod^  short  of  unwinding,  previous  to  getting  the 
repUes  kindly  given.  FoBxnui. 

[68318.1  —  Watwrprooflnr  Silk  Piahinff 
liinea. — ^Would  not  passing  the  Unes  through 
melted   paraflBn   wax  answer   the  purpose  of  ue 

aueiist,  who  must  onderistand  that  tins  would  make 
tiem  smell  rather,  and  be  unpleasant,  because 
greasy  to  the  fingers?  Dubbin  might  answer  the 
purpose.  YiB  Sapikiitkb. 

[68318.]  —  Waterproof  Flahlnff  lanes.— I 
know  of  no  better  way  than  tanning  them.  Steep 
the  lines  in  rain-water  for  a  few  hours ;  then  wind 
them  tight  on  a  piece  of  slate,  stretchinj^  them 
well  to  remove  kinks.  Put  them  in  a  tanpit,  or,  if 
not  convenient,  boil  olb.  of  broken  oak  Darx  in  a 
large  enamelled  pot,  free  from  grease,  with  a  gallon 
of  water,  till  reduced  to  a  quart.  Pour  into  a  jar, 
and  let  it  cool.  Place  your  lines  in  this  liquor  for  a 
few  days.  When  brown,  remove  them ;  rinse  in 
several  waters ;  unwind,  and  dry  them  in  the  air  by 
rolling  them  loosely  on  a  board.  When  you  fish, 
rub  the  parts  in  use  with  a  piece  of  beeswax. 

Eos. 

[68319.1— Battery  for  Medical  CoU.— I  have 
found  bicoromates  very  good  for  medical-coil  work. 
Have  your  cells  square  iz  you  can,  with  two  carbons 
and  one  xinc  to  eaoi  cell,  exposing  as  much  carbon 
surface  as  i>ossible.  If  you  use  4oz.  bichromate  and 
loz.  sulphuric  add  to  each  pint  of  water,  you  will 
get  plentjof  power  and  hardly  any  smell. 

Forest  Hill.  J.  mmno.  Electrician. 

J 68319.]— Battery  for  Medical  Coii.— If  you 
ke  up  a  carbon  zinc  battery  with  plates  3|in.  by 
7in.,  one  zinc  between  two  carbons,  and  diarge 
with  chromic  add  3  parts,  water  20  parts,  siu- 
phuric  add  three  parts^  you  wiU  have  a  powerful 
Dattery,  one  cell  of  which  will  be  equal  in  current 
to  two  or  three  Bunsens,  and  will  last  three  hours 
at  a  stretch.  If  you  want  a  longer  run,  then  use 
Bunsen  cells ;  but  instead  of  using  nitric  add  in  the 
porous  cell,  use  a  mixture  of  chromic  add  2  parts, 
water  3  parts,  sulphuric  add  1  part. 

S.  Bottone. 

[68319.]  —  Battery  for  Medical  CoU.  —The 
querist  would  probably  find  that  the  bottle  form  of 
bichromate  battery  ^which  has  the  zinc  lifting 
arrangement  whicn  is  most  oonvoiient),  chaiiged 
with  dtiier  the  chromic  add  or  bichromate  of  potash 
solutions  as  commonly  used,  would  be  the  most 
convenient  in  the  pl&Ge  of  the  Bunsen's  cells  for  the 
purpose  named.  The  three  bichromates  would,  to 
all  intents  and  purposes,  about  equsi  the  three 
Bunsens.  If  this  form  with  lifting  arrangement  be 
thought  too  expensive  in  first  cost,  batteries  without 
the  hfting  arrangement  would  be  cheaper,  but  not 
nearly  so  convenient.  If  bichromate  solution  be 
used,  a  good  form  of  this  is  the  Trouv^e  solution, 
whicn  lasts  longer  than  the  ordinary  bichromate 
solution.  Vis  SAPiENTLfi. 

[68321.]— Bleotric  Bella.— To  Mb.  Bottoitb. 
— If  the  small  difference  of  expense  is  a  oonsidera- 
tion,  you  may  use  galvanised  iron  wires  instead  of 


copper ;  but  the  iron  wire  must  be  much  stouter 
than  the  copper  to  carry  the  same  amount  of 
current.  Where  the  wire  touches  trees,  posts,  &c., 
insulators  should  be  used.  The  return  wire  may  be 
dispensed  with,  and  an  earth  return  used  instead, 
provided  you  can  carry  your  earth  plate  good  moist 
earth.  See  my  book  on  '* Electric  Bells"  for 
details  as  to  making  a  good  '*  earth.'*  I  should 
think  you  would  require  at  least  three  ceUs  td  work 
a  bell  through  200  yards  of  No.  20  copper,  or  its 
equivalent  Iso.  16  iron.  S.  Bottone. 

[68323.]— Blectroxnotor.— To  Mb.  Bottoke.— 
Annature  2iin.  diameter,  4in  long,  wound  with 
lib.  No.  20  a.c.c  field  magnets  4in.  wide,  lin.  thick, 
oin.  long,  wound  with  51b.  No.  16,  coupled  in  series 
with  the  brushes.  This  will  need  six  bichromate 
cells  with  double  carbons  7in.  by  Sin.  to  eive  desired 
effects.  This  means  12  volts  and  about  2i  amperes. 
If  driven  as  a  series  dynamo,  this  motor  should  give, 
at  3,000  revs.,  about  5  amperes  at  60  volts  pressure. 

S.  BOTTONB. 

[68326.]— Stove  Pipe  Difficulty.— I  don't  think 
the  right  angle  has  anything  to  do  with  it.  It  is 
eenexally  necessary  in  a  case  Uke  yours  to  have  to 
fire  the  chimney  where  the  fine  pipe  ends,  to  get  a 
proper  up-draught,  and  draw  the  cold  air  out  of  the 
pipe ;  iUm>  your  stove  will  have  to  be  fired  suffident 
to  keep  it  so.  And  this  brings  us  to  the  oondusion 
tiiat  you  wiU  not  be  able  to  work  your  stove  on  the 
slow-combustion  prindple.  The  T-piece  is  not 
necessary — a  straignt  en^  is  all  that  is  wanted. 

Gas  Enoinebb. 

[68327.]— Bnffliflh  Lever  Watch.— Most  likely 
there  is  something  wrung  with  the  escapement, 
whidi  causes  the  Milanoe  not  to  vibrate  so  far  when 
the  watch  is  perpendicular  as  when  it  is  horizontal. 
Perhaps  the  ruby  pin  slightly  touches  the  bottom  of 
the  lever  notch,  or  it  might  be  the  safety-pin  too 
dose  to  the  eage  of  roller,  or  half  a  dozen  other 
causes  —  it  is  impossible  to  tell  what  without  seeing 
it;  but  if  *<BoIton"  will  put  it  in  thehan^of 
some  really  competent  watch  examiner,  he  will 
make  it  go  correctly.  But  he  must  not  expect  it 
done  for  nothing,  as  it  might  be  some  trouble ;  but 
the  seller  oufht  to  have  xnade  it  ru^t  before  he  put 
it  in  his  window  for  sale.         W.  L.  Matthews. 

[68329.] — Cupola. — ^The  cupola  is  altogether 
badly  designed.  It  is  too  small— loin,  or  16in.  is 
the  very  least  diameter  permissible  for  a  cupola.  It 
is  not  tall  enough ;  charging  hole  15in.  above 
tuyeres  is  not  neany  high  enough  to  give  room  for 
perfect  combustion;  3m.  from  hearth  to  tuyeres 
gives  no  room  whatever  for  bed  charge.  Tou  ought 
to  have  room  below  the  tuyeres  for  a  bed  change 
equal  in  weight  to  dght  or  ten  times  that  of  subse- 
quent charges;  then  that  would  last  through  a 
blowing  of  several  hours  and  keep  the  metal  hot. 
I  think  it  impossible  under  any  circumstances  to 
melt  and  tap  out  hot  metal  from  such  a  cupola. 
But  by  melting  Hxe  metal  in  a  cxudble  above  the 
tuyeres,  you  might  still  utilise  it.  The  melting 
might  be  long  about,  but  the  metal  would  keep  hot 
in  the  crudble.  For  a  small  cupola,  take  Uie  fol- 
lowing rou^h  dimensions,  slightly  modified  from 
one  in  occasional  use : — Qet  a  piece  of  old  wrought- 
iron  pipe,  or  make  a  wrought-iron  shell  about  2 lin. 
in  diameter  and  9ft.  or  10ft.  long,  support  it  on 
brickwork,  and  line  with  one  course  of  bricks, 
making  inside  diameter  Idin.  or  16in. ;  leave  the 
top  open,  and  make  the  platfonn  level  therewith, 
and  cnax^  down  from  the  open  top.  Moke  a  single 
3in.  tuvero  hole  9in.  or  lOin.  up  m>m  bottom ;  &p 
from  the  bottom.  This  will  melt  a  half-ton  of  iron 
per  hour.  J.  H. 

J68330.]— Dynamo.— To  Mb.  Bottone.— To 
dilate  the  speed  at  which  the  armature  of  a 
dynamo  is  rotating,  the  diameter  of  its  pulley,  that 
of  the  driving-wheel,  and  the  number  of  revolutions 
the  latter  mokes  per  minute  being  known,  all  you 
have  to  do  is  to  see  how  many  times  the  diameter 
of  the  dynamo's  pulley  is  contomed  in  the  diameter 
of  the  engine's  driving-wheel.  Multiplying  this  by 
the  revolutions  of  the  engine's  driving-wheel  gives 
the  revolution  of  tiie  armature.  For  example — say 
the  engine's  driving-wheel  be  loin,  in  diameter,  the 
pulley  on  the  dynamo  lin.  in  diameter,  then 
1)15(15.  Now,  suppose  the  revolutions  of  the 
engine's  driving-whm  be  120  per  minute,  15  x  120 
=s  1,800,  the  number  of  revs,  of  the  armature  per 
minute.  A  45  volt  20c.p.  lamp  is  a  lamp  that 
requires  a  pressure  of  4o  volts  to  cause  sumdcnt 
current  to  pass  through  it  to  give  20c.p.  Ught.  No 
man  could  drive  a  120c.p.  Grnunme  by  nond ;  it 
requires  a  ^H.P.  engine.  S.  Bottoxe. 

[68331.1— Coppering*  Carbona. — Use  one  large 
Daniel  cell  in  conjunction  with  a  saturated  solution 
of  copper  sulphate,  rendered  slightly  add  with  sul- 
phuric add.  Wash  well  when  coppered ;  but  you 
can  cast  a  ring  of  copper  round  the  top  ends  of  the 
carbons,  and  this  is  even  better  than  the  copper. 

S.  BOTTOKB. 

[68332.]- Bichrome  Battery.— The  explana- 
tion of  the  heating  of  *•  W.  G.'s"  batteiy  cells  is 
that,  there  not  being  enough  resistance  in  tlic  out^r 
circuit  to  absorb  the  energy  bdng  generated  in  the 
battery  by  the  chemical  action  of  the  solution  on 


the  zinc,  the  extra  energy  is  converted  into  heat  in 
the  liquid  itself.  The  remedy  would  be  either  to 
withdraw  a  cell,  or  use  a  thinner  wire  in  the  outer 
drcuit.  B.  JUBcorBi,  Solicitor 

1 18,  Polmerston-buildings,  E.G. 

[68332.]— Bichrome     Battery.— Perhaps  the 
querist  has  put  more  than  the  usual  and  proper 

auautity  of  add  to  the  bichromate  solution,  ao  thst 
le  load  action  of  the  battery  ia  very  gr^t.  The 
zincs  may  need  re- amalgamation.  The  points  being 
seen  to,  the  battery  may  work  as  it  Aould.     ^^ 

VlB  SlPIESTKE. 

[68332.1— Bichromate  Battery.— The  prohaWe 
causes  of  the  heating  in  your  batteir  are :— Ist. 
Mixture  used  while  still  warm.  2nd.  Cuunp  tondiei 
zinc  as  well  as  carbons.  3rd.  Zinc  touches  carhoui 
below.  4th.  The  battery  is  working  against  a  very 
low  outer  resistance.  Vulcanite  is  not  a  good  thing 
to  work  a  bichromate  or  chromic  add  solution  in. 

S.  Borroxz. 

^68334.^ — Cliexnioal. — ^Have  you  not  made  a 
mistake  m  your  query  If  Should  it  no  be— an  ale. 
sol.  of  ethylene  bromide  is  heated  with  pot.  cyanide  V 
This  would  result  in  the  *formation  of  ethylene 
cyanide,  thus : — 

C,H,Br,  +  2KCy  «  C^,Cy,  +  2KBr. 

If  the  ethylene  cyanide  be  heated  witii  ale.  potash, 

it  forms  poUisaium  succinate. 

C^^Cyj  +  2K0H  +  20Hs  =  CJSiiKfi^  +  2NH,. 

Sjf. 

[68336.]— Pocket  Aooumulator.  —  To  Ms. 
BoTTOXE. — A  week  is  a  long  time  for  such  a  small 
accumulator  to  stand  charged.  It  has  simplj 
Ittiked  off.  I  do  not  think  you  will  get  it  to  hou 
its  charge  for  more  than  24  hours. 

S.  Bottone. 

[68337.]— Lathe  Query.— If  you  send  your 
lathe  head  to  Britannia  Co.,  you  can  have  Wii 
mandrel  and  collars  Utted  at  a  small  cost. 

B.C. 

[68337.]— Iiathe  Query.— Can  you  not  try  the 
mandrel  round  by  hand,  and  see  if  it  is  reoUy 
there  ^  Hardening  the  collar  and  mandrel  woulii 
make  but  little  diiference  in  the  running.  Probably 
you  are  making  the  mistake  of  having  tne  band  too 
tight.    Use  pure  sperm  oil. 

Bristol.  T.  C. 

[68338.]— Savory's  Enirine— Conrists  of,  firet, 
a  boiler ;  second,  a  vessel  £tted  with  pipes  having  a 
valve  in  each — one  inlet  and  one  outlet.  Steam  is 
admitted  to  the  vessel;  the  steam  condensed  by 
injection  of  water  to  create  a  vacuum.  The  water 
from  mine,  i£  not  more  than,  say,  26ft.,  enters  the 
vessel  in  consequence  of  the  vacuum.  Steam  is 
admitted  on  top  of  the  water^  which  is  forced  out 
through  outlet  valve  to  a  height  oorreBpondin«  to 
practically  2ft.  for  each  pound  of  pressure  used,  and 
consequently  151b.  is  required  to  torce  it  30ft  high. 

Bristol.  T.  C. 

[68341.1- IncandeBcent  Electric  Lighting.- 
Perhaps  tne  wires  leading  to  the  fourth  lamp  have 
lew  resistance  than  any  of  the  others ;  if  so,  the 
current  flowing  through  that  lamp  would  be  stronger 
than  that  through  dther  of  the  others,  and,  conse- 
quently, the  lamp  would  glow  more  bnghtlv.  ^Tioi 
lamps  are  arranged  in  parallel,  the  first  one  does 
not  short  cireuit  the  dynamo,  because  each  lamp 
and  its  leads  are  of  practically  eq^ual  resiatanoe. 
This  being  so,  the  current  splits  up  mto  equal  por- 
tions, one  portion  flowing  through  each  lamp. 

Dnalwos. 

[6S342.]— To  Mr.  Bottone.— Yes,  to  all  youi 
queries  under  this  number.  S.  Bottoxe. 

[68344.]— How  to  Bore  a  liathe-Head.- 
Write  to  the  Editor  for  the  number  contaimng  W 
description  of  how  to  do  this  in  the  articlt*i'D 
♦»  Lathe-Making,"  by  **J.  H.,"  a  couple  of  yeaw 
or  so  back ;  it  is  exactly  what  jroi*  wont.  You  ciui 
run  mandrel  in  the  cast-iron  without  bushing. 

Bristol.  T.  C. 

[68346.]— Chemical.— The  following  analysisJB 
for  a  solution  containing  the  substances  euumerntcd. 
Neutralise  it  and  aU  CaCl,,  and  allow  to  stajiJ  loj 
fifteen  minutes ;  filter.  Residue  contains  oxalic  dflfl 
tartaric  adds ;  wash ;  add  cold  strong  KHO  in  »'»; 
cess;  filter.  Residue  ia  the  oxalic  acid;  fiUwte* 
the  tartaric  add  re-pptd.  by  boUing.  Filtratt?  tfi 
dtric,  hydrocyanic,  acetic,  salicylic  acids.  &c. ;  rw 
for  some  time ;  filter.  Residue  is  the  dtrate  w'l.  JJ 
HCl  re-pptd.  by  NH^HO,  and  boiling^.  FUtr-to 
contains  the  other  substances;  add  AgNO, ;  iiii^' 
Residue  is  HCy  and  HCaH,0-;   boil;  tilter :  tb« 


Bugd^,  starch,  morphme,  and  urea ;  add 

RoifSion ;  filter.    Reaidut  is  the  grape  su 

*TUte  is  other  substances ;  add  Hg(NO 

[icsidus  is  the  urea.     Add  KHO  C'^ot 

filter.    Residue  is  the  morphine  W)l.  i 

ICHO;  filtrate  ia  the   starch;  add  uh 

blue,  colour  of  starch  iodide. 

Derby.  F.  E.  Hoix 


ApriI'  19,  1889. 
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[6S34d.]~C]ieiiilcaL—- It  is  very  difficult  to  de- 
vise any  Boheme  for  the  separation  of  all  the  sub- 
stances' mentioned ;  but  the  following  plan  would 
genre  for  the  first  six  (HON.  (CO  0H)„  CH,CO  OH, 
(CH  OH  CO  OH),,  C^^OH  (CO  O^,  and  CH^OH 
CO  OH),  and  the  rest  could  be  tested  for  specially. 
To  the  neutral  solution  add  CaCl,,  and  allow  to 
stand.    The  ppt.  contains  caldc  oxalate  and  tar- 
trate;  call  tills  A.    Add  to  filtrate  two  or  three 
times  its  volume  of  strong  spirit^  the  ppt.  is  caldc 
gucdnate  and  dtrate;   aiJl  this  B.     Add  to  the 
filtrate  just  a  trace  of  NH^OH,  and  boil  down  to 
expel  most  of  the  alcohol,  and  then  add  Fe,Cl« 
(neutral) — a  blue-violet  colour  indicates   salicylic 
acid.  If  it  have  also  a  red  tint  there  may  be  present 
acetic  and  formic  adds— it  should  then  be  Doiled, 
vrhen  the  bade  salts  will  be  pptd.    Call  this  ppt  C. 
We  will  now  condder  ^e  treatment  of  the  predpi- 
tates.    (A).  Warm  vrith  a  little  CH^COUH  and 
filter.    The  portion  undiasolyed  is  caldc  oxalate. 
Wash  thoroughly,  dissolve  in  the  smallest  possible 
quantity  of  HCl,  add  dilute  NH^OH  until  a  few 
more  cbrops  would  gave  a  ppt.,  and  then  a  good 
quantity  of  sodic  acetate  sol.    An^  predpitate  is 
caldc  oxalate.  Beprednitate  the  caldc  tartrate  from 
the  acetic  acid  som.,  aad  a  mrstal  of  AgNOj,  and 
warm  gently  to  about  65**  C.  for  15  minutes — a 
silver  minor  shows  the  presence  of  tartaric  acid. 
Ppt.  (B).  Wash,  dissolve  m  least  posnble  quantity 
HCl,  add  NH«OH  till  just  neutral,  then  excess 
Ca(0H)2  solution  and  bou.  The  white  ppt.  is  caldc 
dtrate.     Succinic  add  can  be  tested  for  in  tiie 
filtrate  by  Fc,CI«.    Ppt.  (C) .  Transfer  to  small  test- 
tube  fitted  with  cork  and  distilling-tube,  add  HJSO4, 
dilute  (1 :  3^,  and  distil.    Neutralise  (exactly)  the 
distillate  WLth  Na,CO.j  add  HgCl,  (if  immediate 
ppt.  in  the  aold  this  indicates  ih&  excess  of  NaiCO, 
IS  present),  and  heat  to  about  70°  C.     The  white 
put.  is  Hg.ai,.    Test  for  acetic  add  by  H^O^  and 
alcohol.    Mow  it  only  remains  to  test  specially  for 
grape-sugar,    starch,   morphine,  and   urea.     For 
these,    separate  portions  of   the  original  solution 
should  be  taken  and  tested  with  (1)  Funling's  copper 
solution,  (2)  iodine,  (3)  FoxCU  (after  predpitatmg 
the  morphine  with  Na^CO,  and  redissolving  the 
predpitate),  or  HiSO^  and  HNO„  and  (4),  a  solu- 
tion of  four  parts  NaOH,  twenty  parts  OH,,  and 
three  parts  Br  (all  by  weighty  when  nitrogen  will 
be  evolved.     I  fear  that  my  aesire  to  be  clear  has 
made  this  rather  lon^ ;  but  as  I  am  myself  going  in 
for  the  same  examination  as  the   querist,  I  am 
naturally  rather  interested  in  it.    If  he  will  adver- 
tise his  address  in  the  proper  colunm,  I  will  see  if  I 
can  help  him  by  correspondence,  packets  of  sub- 
stances to  test,  &Q» 
Richmond.  Yotwo  Analyst. 

r68348.1— Air  Vessel.— This  is  a  rather  "big 
order.**  If  you  only  run  the  engine  100  revolutions 
a  minute  for  two  hours,  you  would  use  SOOc.ft. 
of  air  at  whatever  pressure ;  and  as  you  could 
not  use  more  than  half  in  the  vessel  without  re- 
ducing the  pressure  ihore  than  half,  the  vessel  would 
require  to  be  twice  this  size  for  every  100  revolutions 
ner  minute  !  For  striking  ^ear,  you  could  have  a 
long  cylinder  fitted  with  a  piston  and  springs  which, 
when  forced  to  any  height  fixed  upon,  would  work 
the  lever  of  clutch  and  throw  mill  m  or  out  of  gear 
aa  pressure  was  increased  or  reduced. 

Bristol.  T.  C. 

[68349.] — ^Balloon. — ^You  would  require  a  balloon 
of  oiled  paper  or  silk  7ft.  to  8ft.  diameter  and 
170c.ft.  to  2o0c.ft.  in  capadty,  with  a  square  net  of 
mciihes  4in.  in  size^  the  net  to  be  14ft.  square ;  601b. 
to  70lb.  iron  turmngrs,  and  about  the  same  weight 
of  sulphuric  acid,  with  36  gallons  water  and  two 
lir^e  wine- casks  to  generate  the  gas  will  be  re- 
quired. It  is  a  prettv  big  job  to  get  everything 
complete,  as  you  will  find  if  you  try. 

«r.  SUTCUFFE. 

[G83«57.] — Gramme  Dynamo.— Even  supposing 
you  have  insulation  and  connection  quite  perfect, 
yet  the  amounts  of  wire  on  F.M.  and  A.  are  so  dis- 
proportionate that  you  cannot  get  good  effects. 
Supposing  you  dedae  to  couple  your  machine  in 
shunt  for  incandescent  lightii^,  uieu  olb.  No.  18 
equals  3  ohms ;  i  of  this  is  the  running  resistance  of 
the  armature,  say  1^  ohm.  Now  the  F.M.  must 
have  a  resistance  of  at  least  300  times  this,  namely, 
4-50  ohnLs,  so  that  you  would  want  nearly  801b.  No. 
'J2  to  balance  it.  I  can  only  advise  you  to  get  on  as 
murh  No.  22  as  vour  field  ma^ets  will  hold.  You 
will  then  probaply  get  suffiaent  ampere  turns  to 


magnetise  jonx  fields  fairly  well. 


S.  BonoNB. 


amusement  and  draw  plenty  of  coin.    Microscopes 
are  also  attractive.  Sac. 

[68363.]— SolentlHo  Amusemezits.— The  fol- 
lowing are  a  few  novelties  for  a  bazaar: — ^The 
electnc  lady,  the  *'Thauma"  illunon,  the  new 
mystery  of  "She,"  the  new  Eg]rptian  nmtery, 
divining  cards,  the  "SteUa"  illudon,  the  Nautch 
girPs  dream,  the  living  head  in  a  glass  bottle, 
*'  Galatea  "  illudon,  Mahomet*s  coffin,  magic  orade, 
the  ^reat  shadow  ghost  illudon,  fire- eating,  blood- 
wiitmg  on  arm,  chameleon  sand  trick,  magic  picture 
appears  and  disappears,  sham  spirituaEsm,  slate 
writing,  &o,  I  shau  be  pleased  to  give  '*  Hopeful  *' 
information.  W.  H.  M. 

**  Alma,"  Boecombe,  Bournemouth. 


XrSEFXn  AND  SCIENTIFIC  HOTES. 


UNANSWERED  QUERIES. 
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[68361.] — Oliromic  Aoid.~The  chromic  add, 
whether  obtained  by  the  old  process  described  by 
Fownes,  or  the  newer  process  patented  by  SuUivan. 
is  essentially  the  same  bodv.  Tou  will  find  a  full 
description  in  the  spedncation  of  the  patent. 
*'  Chromic  salts  "  differ  according  to  makers.  With 
some  bichromate  of  soda  is  meant;  with  others 
chromic  acid;  with  others,  again,  a  mixture  of 
bichromate  of  potadi  or  soda  with  nitrate  of 
ammonia  or  potash.  S.  Bottons. 

[63363.] — SclentiAo  Amusements.— A  medical 
oou  is  an  mdisipensable  artide,  and  if  an  *'  electric 
Udy  *'  is  introdaced,  it  will  no  doubt  create  much 


The  Breams  of  a  Hasheesh  Smoker. — 
Science  describes  the  experiences  of  a  gentleman 
who  placed  himself  under  the  influence  of  a 
hasheetsh.  He  smoked  it  until  he  felt  a  profound 
sense  of  a  well-being,  and  then  put  the  pipe  adde. 
After  a  few  minutes  he  seemed  to  become  two 
persons ;  he  was  oonsdous  of  his  real  self  redining  on 
a  lounge,  and  of  why  he  was  there ;  his  double  was 
in  a  wt  building  of  |;old  and  marble,  splendidly 
brilliant,  and  beautiful  beyond  all  descrip- 
tion. He  felt  an  extreme  gratification,  and 
believed  himself  in  heaven.  This  double  person- 
ality suddenly  vanished,  but  reappeared  in  a 
few  minutes.  His  real  self  was  undergoing 
rhjrthmical  spasms  throughout  his  body ;  the  double 
was  a  marvellous  instrument,  producmg  sounds  of 
exquidte  sweetness  and  periect  rhymm.  Then 
deep  ensued,  and  all  ended.  Upon  another  ooca- 
don  deep  and  waking  came  and  went  so  rapidly 
that  thev  seemed  to  be  confused.  His  double  seemed 
to  be  tne  sea,  bright  and  toedxig  as  the  wind 
blew;  then  a  continent.  Again,  he  smoked  a 
double  dose,  and  sat  at  his  table  pencil  in  hand, 
to  record  tne  effects.  He  lost  all  conception  of 
time.  He  rose  to  open  a  door,  and  it  seemed  to 
take  a  million  years.  He  went  to  padfy  an  angry 
dog,  and  endless  ages  seemed  to  have  passed  when 
he  returned.  Conceptions  of  space  retained  their 
normal  character.  He  f dt  an  unusual  fulness  of 
mental  impresdons — enough  to  fill  volumes.  He 
understood  clairvoyance,  nypnotinn,  and  ^  else. 
He  was  not  one  man  or  two,  but  several  men  living 
at  the  same  time  in  different  places  with  different 
occupations.  He  could  not  write  one  word  without 
hurrying  to  the  next,  his  thoughts  fiowing  with 
enormous  rapidity.  The  few  words  he  did  write 
meant  nothing. 

Coal  Production  in  the  TTnlted  States. — Coal 
production  in  the  United  States  in  1888,  as  com- 
pared with  1887,  is  estimated  by  the  Statistical 
Bureau  of  the  Geological  Survey  as  follows,  in  tons 
of  2,0001b.  :—Anthradte  (1888),  43,678,000,  (1887) 
39,506,255 ;  bituminous,  94,937,700,  84,509,000 ;  or 
totals  respectivdy  of  138,515.700  and  124,015,255. 
Pennsylvania  was  the  laimt  oituminous  producer, 
with  32,500,000  tons.  Ohio  reported  last  year 
11,950,000  tons,  Illinois  11.855,200,  and  West  Vir- 
ginia 5,498,800  tons ;  no  other  State  produced  over 
5.000,000  tons.  Coal  was  mined  m  30  States  and 
Territories.  The  above  estimate  does  notindude 
coal  consumed  at  mines,  whidi  is  estimated  at 
6,848,000  tons,  making  a  total  of  145,363,000  tons 
taken  out  last  year. 

A  PAPEB  was  read  at  a  recent  meeting  of  the 
Paris  Academy  of  Sdences  on  the  "  Compresmbility 
of  Mercury  and  the  Elastidt^of  Glass,"  by  M.  if. 
H.  Amagat.  In  his  commumcation  of  October  15, 
1888,  the  author  gave  the  results  of  his  studies  on 
the  elastidty  of  the  crystal  in  the  cylindrical 
piezometers  of  this  substance  charged  with 
mercury.  By  simultaneous  inward  and  outward 
pressure  of  these  cylinders,  he  obtains  the  coeffident 
of  apparent  compreadbility,  and  ultimatdy  that  of 
the  aosolute  oompresfflbiutf  of  the  liquid  metal. 
The  whole  series  of  experiments  are  now  repeated, 
and  the  results  here  taoulated,  showing  for  mercury 
a  mean  general  coefficient  of  0*000003918  under 
pressures  not  exceeding  50  atmospheres. 

The  California  Electric  Liffht  Company,  of  San 
Francisco,  has  erected  at  the  Chollar  Mine  the 
largest  electricipower  plant  in  the  world.  It  com- 
prises six  120  horK-power  Brush  dynamos,  each 
driven  bv  a  Pdton  water- whed  with  water  under 
a  head  of  1,630ft.  The  water  is  conveyed  through 
two  pipes  of  8in.  and  IQin.  in  diameter  respective^. 
The  station  is  dtuated  in  the  shaft  of  the  mine,  and 
the  exhaust  water  is  carried  off  by  a  tunnel  to  the 
Caron  Biver.  The  current  is  led  to  the  mill,  where 
it  drives  six  Brudi  motors  of  125  horse -power  eadi. 

Sponobs  are  found  chiefly  in  the  Mediterranean 
and  Bed  Sees,  around  tiie  Carribean  Islands  and  the 
Bahamas,  and  off  the  west  and  south-wsst  coasts  of 
Florida.  A  new  kind  has  recently  been  found  in 
Australian  waters,  and  another  on  the  Atlantic 
coast  of  Brasil,  but  these  are  of  a  coaner  kind,  anl 
of  less  commercial  value. 


7%»  iiirai&«r»  and  titiet  0/  qu«ri&$  ipMeh  r§mai»  imafi- 
»w€r«d  for  five  wuks  are  inaerted  in  ihi$  litt,  and  if  ttUl 
unantteftd  art  rtpmtsd  /our  WMk»  i^/ierwmrdB,  We  tnut 
our  remdera  will  look  over  the  liet,  and  sond  tokai  h\formmticn 
then  earn  for  the  benrfit  of  their /eOow  eontributora. 


87739.  Transparent  Show  Bills,  p.  489. 

67744.  Ferry,  469. 

GHSS.  Electric  Bdls,  489. 

677fia  Quill  Floats,  489. 

67761.  GsA-engine,  489. 

67766.  Jewdry,  489. 

67769.  Cryolite  or  Sodium  Aluminate  Sluoride,  489. 
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Chemical  Reaction,  38. 
Skeleton  Leaves,  89. 
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Indicator  for  Medical  Cofl,  89. 
To  "  Prismatique,"  39. 
Tersdrak,  39. 
Drums,  89. 
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[68364.]  —  Oompound  Condenslnff  Bnflrine 
Cylinders.-~WouId  some  of  your  readers  Infonn  me 
how  to  find  the  proper  proportion  for  the  diamsten  of  the 
cylindon  of  compound  non-condensing  and  oompooad 
condensing  en^es  with  two  and  three  cylinders,  or  sive 
the  respective  diameters  from  4in.  up  to  36in.  as  the  high- 
pressure  cylinders  f — ExPAsrsioy. 

[68366.]— Prices  of  Ironwork.— I  ondsntand  that 
there  is  an  almost  standaidprioe  per  ton  with  bofleriaaketB 
for  the  cost  of  manufacture  to  allow  themsdves  a  reason- 
able profit,  and  also  with  bridge-builders,  &e.,  for  gitdeis, 
roofs,  tanks.  &c  Is  there  any  book  to  assist  hi  uiis,  or 
can  any  of  **  ours  "  favour  with  partioulaxs !— Oiansa. 

[66366.]— Paint.— Will  someoorreqKmdent  please  give 
me  a  redpe  for  non-poisonous  paint  for  inside  of  wuerx 
tank !— Boss. 

[68367.]— Benoratlnff  Band  Uniforms.— I  sm  a 

perf  onner  in,  and  secretary  to,  a  band  in  the  Midlands, 
and  our  uniform  tunics  are  the  same  as  worn  years  ago 
in  the  Boyal  Marines— vis.,  bright  red  sexge  with  Une 
facings,  some  of  which  are  stained  down  the  breasts  and 
others  at  the  sides,  the  former  possiUy  from  various 
articles  spilled  down  them,  and  the  latter  horn  the  brass 
off  the  instruments,  it  being  usual  to  carry  tiiem  at  the 
side  when  not  in  use.  Our  funds  will  not  stand  a  new 
suit  at  present,  ndther  are  the  tunics  near  worn  out,  and 
as  we  shoidd  like  to  turn  out  this  season  as  smart  as 
possible,  I  should  be  ^lad  to  know  of  anything  that  would 
remove  the  stains  without  taking  out  the  proper  biic^t 
oolour.  If  a  dye  is  necessary,  I  oould  get  the  tmdes  made 
up  a^in,  but  would  much  rather  hear  of  something  that 
would  save  this  trouble.— BARiroaiB. 

[6836&]— Drama  of  Threshing  Kadhlnas.  — 
Could  any  of  our  readers  give  me  an  aeoorate  means  of 
hftlandng  the  above  t  I  'nave  tried  them  between  lathe 
centres,  out  found  that  method  too  dead.— Jim. 


L]— Iiawn  liowers.- Wanted  the  best  method 
for  rediarpening  cylindrical  knives  without  taking  them 
from  their  place.  I  have  tried  revolving  them  in  lathe 
uainst  emery  biick,  but  And  it  injurious  to  lathe  bed.— 
Jim. 

[68S70.]— Oalonlatinff   B.A.  of  the  Koon.— 

Borne  time  ago,  in  answer  to  a  query  regarding  the  moon's 
position,  *'  F.R.A.8."  said  that  the  B.X  of  the  moon  was 
not  measured  off  on  the  terrestrial  Equator.  Idonotthink, 
however,  judring  by  the  results  I  have  obtained  in  defining 
the  shadow  01  eoupses  and  tested  by  the  graphic  delinea- 
tion in  the  N.A^t  that  there  can  be  much  error  between 
reckoning  on  the  Equator  and  in  the  orthodox  manner. 
Will  "  F^A.B."  be  good  enough  to  tdl  me  what  amount 
of  eiTor  esdsts  between  the  two  modes  of  calculation  7  I 
am  not  anxious  for  absolute  accuracy,  but  wish  to  fix  the 
podtion  of  the  moon,  at  the  periods  new  and  full,  rdativdy 
to  the  earth,  with  as  great  accuracy  as  poedble.— Ruaic. 

[68371.]- The  ConstallationB.— Can  any  of  your 
readers  inform  me  of  any  good  oommentair  on  the  Shield 
of  Hercules  and  the  Shield  of  AchiUes,  and  which  ttmnsla- 
tion  of  these  poems  is  best  from  an  atftronomioal  point  of 
view,  and  how  the  following  works  can  be  procured,  and 
at  what  cost,  and  any  particulars  as  to  publishers  and 
editions,  &c.  t  Lamb's  translation  of  "  Arators  " :  Sir  W. 
Dnunmond's  "  Essay  on  the  Sdence  of  the  Egyptians  and 
Chaldnans  *'  and  in  what  volume  and  parts  of  Knowledof 
the  late  Mr.  Proctor's  last  artides  on  the  "  Origin  of  the 
Constellations"  appeared :  and  whether  Kurtz's  work  on 
'*  Bibdund  Astronomie  "  lias  beentmnslated  into  EngUdi, 
and,  if  so  from  what  (}erman  edition,  and  by  whmn  pub- 
lished T-J.M. 

[68373.]— Induction  OoU.— Coold  any  reader  kindly 
inform  me  how  to  oonstruct  a  machine  for  turning  ooil,  so 
aa  to  wind  the  wire  on,  as  I  find  it  impossible  to  do  so 
without  the  aid  of  some  instrument  for  turning  same. 
Please  insert  dcetch,  if  posdble.— D.  W.  H. 

[68878.1-Sarffeon.  — Wm  "Eos"  or  any  reader 
kindly  inform  me  what  is  the  course  of  instruction  neces- 
sary for  a  youth  to  become  a  naval  soigeon  and  probable 
expense  f— loxoaAMCS. 

[68874.]— Organ.— Should  be  obli^  for  information 
respecting  the  most  simple  way  to  denve  stops  of  different 
pitch  from  the  same  rank  of  pipes  (in  a  small  chamber 
oma),  adding  additional  pipes  lor  the  extreme  notes,  but 
without  using  ootavs  oouplen  or  more  than  one  pallet  to  a 
key.— C(.  E.  C. 
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[66875].— Atmosphazlo  Pnasnre.'-I  liaTe  a 
piston  and  oylinder  outde  alter  nnr  own  dongn,  porfeetly 
aM^ght;  and  when  I  open  the  pottom  jtlrt  to  get  the 
piaton  down  and  pmip  air  away  fkom  front  ^azt  of 
eylinder,  the  piston  roa  at  the  aone  tame  projecta  mto  an 
ou  taidc  and  not  into  the  atmoiidiere.  Oui  any  one  tell 
me  how  it  iethat  there  is  atill  as  mndi  pressore  on  the 
nieion  as  if  the  aid  of  »lindflr  was  open.  I  understand 
ue  pumuio  of  air  and  uqnids,  hot  somehow  I  seem  lost 
here?— One  n  a  fix. 

[me.]— Voltmeter  and  Ammeter.— Win  Mr. 
Bottone  or  some  other  eflJitiffBt  oomspoodent  sits  me  in- 
straetioBs  whereby  an  amatmr  ean  eonstnut  the  two  m- 
stmmcnts  mentaoned  above,  so  that  they  w01  register  for 
an  are  installation  of  SdOOO  Tolts  of  10  ampteea !  Also  for 
an  ineandesoent  plant  of  300  lamps  of  16c.p.  I  have  JCr. 
Bottone's  three  books  on  electricity,  bot  cannot  find  saf- 
fleient  infonnation  to  soit  this  particular  case.— K.  T. 
BsAODOCK,  Fhila.,  TJ.8.A. 

[08877.]— Id.  and  S.W.  Boffie  Knginee.— Om  B. 
Field  or  any  reader  siTe  plan,  sertinn,  of  ondenieatfa  view, 
lookanr  inwards,  of  the  L.  and  SbW.By.  bogie  engine, 
NoTsS,  asiUnstnited  and  described  in  the  *%  M^  of 
KoT.SOth,lflBB!  One  about  the  same  size  as  illnsfzated 
would  greatly  obUge.— J.  &.  B. 

[6887&]-^lCaneheeter  I>ynamo.  —  WoaM  any  of 

"oars"  oiva  dimensions  of  a  dynamo  of  Ifisneheeter  type 
smtahla  io»  two  axe  lights  of  1,000  ap.  each,  and  slso  say 
what  wooM  be  a^  snitsWe  lamp  for  faeUny  use !— Tobtkx. 

'  [68879.1— TtLmaoe  liinin^.— Would  any  land  readez 
inf oim  me  the  best  firebridcsrar  lining  my  fumaoe  wiUi 
fOriAfllttBigirte,  snd  what  would  bel>est  to  use  to  set 
lad  111  ttp  tha  qpaees  between,  ss  they  are  *ei 
wkatthwknem  of  road  sand  and  clay  to  go 
A  Also  vrtaat  is  beat  fliiagi^  put  into  the  funace 
to  make  tha  Asg  workwefl  f— BscnnrsB. 

[68980.]— Ciroiilar  Holes  in  Karble  Slabs.— 
OnM  any  reiderlnfonn  nks  how  the  dreolar  holes  are  eat 
in  masbla  slabs  f»r  wash-basins  T— if  tfaera  is  a  mufihmr 
for  doing  it,  or  give  a  simple  sad  quick  method.— Trso. 

tM88I.V^VlTe-fiztiatfiilalifnff.— Om   vofcaie  tel^ 
ma  a^yfhmg  about  a  new  system  of  iie-extinguishine  ap- 
catnawsd  at  tha  Bonth  -Iteasington  Ifosenm'!    I  be> 
ithewls^i'  ijHMimenssd  oe  the  water-main^  in  some 
J.  W-  P.  G. 

(08382.}— Banjo.~Wi]l  some  of  "onzs**  inform  me 
hcnr.toeorerabaigo,  aodwhatkiadof  akintoaael  Also 
how  to  prepare  a  skin  for  this  poipaoe,  size  14sq.in.  I 
And  that  a  bazgo  skin  costs  about  6a.,  bot  I  ahonld  like  to 
do  it  cheaper,  as  I  have  one  that  I  wish  to  re-eover.— Na 
FUjaXTLTaA. 

[6tt88.1— TelepliOttew— 'Wn  some  one  tell  me  how  to 
maks  a  weap  meebanioal  telephone  for  use  betwtieu  two 
oAemaotmoia  than  00yds.  distaneel  A  sketch  vronld 
oblige.— Ax  Old  SuascaxBsa. 


fift  6in.,  haa  a  special  desireto  enter  a  cavalry  regiment. 
Would  some  army  man  kindly  give  his  opinion  as  to  what 
line  of  servioe  woald  be  to  his  advantsge,  and  is  it  very 
ixksooie  for  first  pait  in  Roing  through  rimng  sdiool,  Arc, 
hsTing  no  knowledge  of  nones !— Lin  to  as  a  BoLoma. 

[68300.]— Hasioscope.—Frequenily  met  vHth  in 
ehmchea  in  Oomwall,  paitimlarty  in  the  liard  district. 
What  is  it  T— Quaanoa. 

[68801.]— Hot  Water  dvcnlatlon.- A  supply  of 
hm,  water  to  a  hi^ier  levd  is  required  in  a  house,  and  a 
small  new  cisteni.  A,  is  pirt  in  the  attic,  and  used  ^ntt^***^ 
of  the  old  cistern  B,  tdiidi  is  in  the  bath-room.  The 
connedions  are  by  new  pipes  C  and  D.    As  the 


a 


[68BBL1— Xean  and  AmMurent  Time.— In  Knouf 
Mps,  Vol.  Vn.  No.  169,  p.  68,  la  an  artide  by  W.  F. 
Aam  OB  **Tfme."  On  p.  fO,  1st  column,  6lh  line,  he 
says :—"  It  is  hodly  neeesmiy  to  state  that  the  loincipal 
eanae  of  the  Tsriatmn  between  masn  and  apparent  tune 
ia  theobliquily  of  the  ediptae  to  the  equxnoctiaL"  Whereas 
I  always  thought  it  waa  owing  tothe  elliptioity  of  the 
eaxth'a  orbit,  caoaina  her  (tibe  eaith)  tqjxavcl  faster  at 


one  time  than 


ler,  sooording  to  Kraler's  law  of 


equal  areas  in  equal  tin|es..  Wnr^REjCs."  or  some 
oflier  xaader  of  Knidledf  explain  t— W.  H.  H. 

[a8aBB.]— €k>iL— To  F.  W.  Masoxi^I  sm  maldng  a 
shocking  ooil,  and  X  want  to  know  whaisisB  and  quantity 
of  wire  I  must  wind  bobbin  with.  £Kse  of  boobin  as, 
.,  pi4)er-tabe  l|ui4  dia.,  l|in.  thick.  4in.  aquare- 
Alao  vrfaat  battaiy  power  I  shall  want !— H. 


-Slow  Kotion  by  Band.-~In  driving  a 
(dOin.)  from  a  Tezy  small  one  (Siin.)  bybuid. 
give  a  better  hold  to  pass  the  cord  tsnoe  ronna 
the  mall  pulley.  And  to  make  the  grip  better  staB,  a 
spiial  of  two  threads  on  the  edge  of  this  small  pulley 
might  be  useful,  and  vrould  ^Isp  keep  the  band  from 
faying  by  contact  But  on  trying  this,  I  find  the  band 
unaggws  itsdf  from  the  small  nulley,  thouffh  it  wouM  be 
eapectad  that  a  ftresh  supply  ov  band  would  arrive  from 
the  large  pulley  to  replaee  that  whidi  is  being  de> 
livcred  at  its  other  edge  oy  the  mall  pulley;  instead  of 
tdridi,  the  band  soon  escapes  altoaeth^  from  the  small 
paDey.  Will  the  pitch  of  ttie  sptiaibave  anything  to  do 
with  this !  I  make  it  about  four  tarns  to  the  indi,  to  smt 
the  diameter  of  the  oatgut  band.— AxTASsft. 

[66387.]  —  Black  Pepper.  —What  process  do  the 
bladk  pepperooms  go  through  after  oomiag  into  the 
nUiTkrt  to  remove  the  outer  hoMC  from  the  oora  and  after* 
dremdng  the  kernel  to  produce  the  white  pea  for 
I  have  a  large  and  increasing  eale  for  white 
and  am  miking  a  few  inquiries  about  the 
ry  employed  for  above  purpose,  but  would  like  a 
few  hints  on  above  prooess  previous  to  buying  ?— Kabak. 


Now.I  have  Ihon^  asce  if  it  4^, 
with  a  finer  vrii*  m  as'  to  g«t  tb  1 
of,  say,  iS  ampteesst  fiO  Totts. 
TonpleBseaBtmerigfatiB  tbismt^art  IIes»«f 
towmdabobbintogetaoextsin  eOeet  aith  «  ronst 
eeitain  force.- Eucrao-KAfiaieT. 

[68396.}- Pynamo  a|id  TraautfBnBer.-To 
Borroxa.— t  am'  msiring  a  small  djasmo  lor 
armature,  mx  pole,  iin.  diam.,  1}  lobf^..  £i<^-  _,_ 
are  of  the  Weston  type.  Wire  space  on  fldd-ma^n^ 
ovalin  section,  3f  by  H^o^*  will  yen  pleuMiy 
aiaawirstowtadtheileldHiiagnetsand  ansstnie  siiki 
get  Mnmeh  euirent  asjM)Ssibiek  ataboot  10  volti  tod 
more  than  S,000  revs,  per  mxn. !  May  I  tioable  fn 
fuUparticolarsor  instructions toinake  a  tnuaforna: 
transform  a  enxrent  of  say,  |  ampere  at  50  roludovi 
one  of  about  10  amperes  at  6  Tolta.  lundentutdth*! 
vroric,  but  know  nothxag  of  the  irii«  pert  of  th«  affair, 
thoeany  abnplie  rale  1^  which  I  ooold  find  oat  the  1 

tity  of   wire  for  AlBrmmmk.  ijuinufa  and  tm^HiwiiiU*. 


«  .     •.*     .1 


[68988. ]-Best  anaUty  CmoiUe  Xakinff.-I 
wish  to  improve  the  quality  of  my  crucibles ;  for  fint 
daasartades  I  find  a  market  only.  A  few  practical  hints 
en  miaing  and  selecting  raw  materials,  preparing  and 
would  gzaatly  obUge.  Which  would  be  the 
\j  to  purchase  grq>hite  and  best  day  ?  I  have 
faariygood  machinery  for  cruahina^  and  would  not  mind 
to adioanything  nccessarr in  macninerv  to  assure  really 
good  vrork.  Tne  finish  should  be  of  high  daas.  Could  I 
getabooktoassiiitmel— Ksxsr  (3oiifetition. 

[68880.]— OawaliT  Befimenta.— My  ran,  atpre<«ent 
a  deik  and  strong  yonm  of  17  yesr!',  height  about 


teimnt  oan  only  do  tins  temptnluifly,  must  be  also  take  the 
fxfmxmoD.  pine  %  C^hieh  has  been  stopped'  up  to  above  A, 
which  can  only  be  done  with  much  difficulty,  or  will  it  be 
lafe  cnoBBh  to  -tinat  to  entansian  taking  place  thron^li 
n^ep.  Alaottiejiiew  aattpiy^ipeDis  joompafsaa^pe. 
Is  this  safe  to  bearoi  preamre  of  6&lb.,  which  it  is  now 
doxog.- Kbmo. 

[6830S.]— Four-Pole  jyrntiJniO'—To  Mb.  Bottoxk 

AicD  '*  BjtoiJfsaa,  Oova??.*'^^  the  Victona  dynamo  ttie 
armature  seeUoaa-ate  cro*  connected,  so  ae  to  use  only 
one  set  of  boraabea  Boss  this  lower  the  nwistanne  of  the 
armatore  to  \  that  of  the  ordinary  Gramme  f  For  point, 
saj  an  ordinary  Grsmme  armature,  vround  with  No.  12 
wire,  for  100  volte  30  amperes.  If  this  was  put  into  a 
machme  with  four  poles  and  the  sections  croas  connected, 
would  there  be  any  alteration  in  the  output  and  rc»stance 
of  the  armature  ?— Foemuli. 

[6Bae3.]-I>ynamo.— I  am  making  a  dynamo,  and  I 
should  be  greatly  indebted  to  Mr.  Bottone  or  some  other 
of  oar  decstrieai  friends  for  their  opiaaioa  on  it.  The 
azmatnre  ia  of  the  drum  type,  and  is  3m.  diam.,  made  of 
punohiiagsof  riieet  inm,  with  eight  aiooves  for  the  vrire. 
It  is  iin.  long,  aiad  wound  with  18  dTcc.,  six  layers  deep 
in  each  groove,  and  nine  wires  in  each  Uyer.  The  .field- 
magneto  are  fist  Siemens  with  four  coils  each,  with  wire 


l^n.  by  a^ia.  by  ^in.,  wound  arith  about  six  layers 
20  ac  Will  you  please  say  adiat  voltsge  it  will  give,  at 
what  speed  it  should  run«  and  how  many  lamps  it  wiU 
hgfat?  Havel^  wireof  thcriffhtsixe?  Thefidd>niAff^ 
neto  are  of  cast  mm  to  be  coupled  ss  riiunt.  Also  k^Mily 
tdl  me  wtet  power  it  will  take  to  driTe  it— SLscraic 
AjiATaiTa. 

[68aiM.]— Whip  Joint.— Will  any  reader  kindly  give 
me  instmetaons  formaUnga  whip  joint,  such  as  water 
tap  to  lead  pipe,  and  what  are  the  mixtures,  and  should 
the  solder  be  a  certain  heat  when  poured  on  ?  Also  for 
making  soft  and  hard  solder.  Is  there  anythiaag  besides 
the  lead  and  tin?  I  have  taken  in  the  **£.  M."  since 
1887,  but  do  aot  see  anythmg  that  wiU  help.— H.  £.  H. 


[663BB.}— Sleotro-Masnet.— To  Ma.  Bottoxk.— I 
am  abon^makea  magnet,  theoores  of  whioharel^diam., 
The  bobbiaks  are  made  of  \  sheet  brass,  Bin.  lon^,  4^  diam. 
These  I  have  thou^t  of  irinding  with  a  flat  wire.  fin.  by 
Jin.,  50vds.  on  ea^  bobbin.  The  R.  of  the  two  in  series 
IS  13  or  an  ohm.  I  cannot  say  how  many  turii5  the  wire 
will  make  around  each  core,  but  it  is  .for  a  current  of  Id 


[68807.]— SheDae  Solntfoa.— This  solatioo  in  vl 
nit  is  tmbid  aad  vrill  not  olaarby  scttlisf,  «M 
solution  of  any  eolourBd  sialfn^  an  ia  Mmeafl 
stnium,  on  settling  leaves  a  dear  bquor..  Oui  aofOBtl 
form  me  how  the  puiv  lac  solution  tan  be  cWHl 
filtered,  so  as  to  be  as  brifl^ss  sherry!— P.O.  LL     ^ 

[68396.1— on  Iiamp  for   Optical  Lant 
want  information  from  anyone  who  has  cspa 
with  different  styles  of  buners,  as  to  the  bnt 
Ismp  to  use  under  tiie  following  eireomstineei.  I 
tobe  able  to  set  the  wieksit  the  bwgiAing  of  & 
so  that  th^F  rsqnzrs  no  further  attenti^o  until  tiie 
AsQoptioon  (two  widc^  lamp  I  used  to  osefnlfiDsdl 
oonditiotL  but  a  f our-wick  lamp  I  now  use,  whidt  || 
more  light  (and  heat),  requires  constant  attfRttim. 
there  any  oirenlar  wrick  lamp  of  the  requiate  inttsaty.  \ 
would  a  threa-wiek  be  better  VA.  W. 

[68969.]— Ventilator.— I  want  to  dear  the  stMma 
of  a  shop  in  a  cnzrier's  yaaw  in  arbich  two  larg^  ff^ 
are  boilmg.  It  has  at  pttseut  two  lOia.  pipcf  tnat  | 
roof,  and  I  Aould  be  glad  t^  know  the  rao<  efl^dS 
loKm  of  ventilator  to  plaos  on  thatop.-^W.  Nobu. 

[6&<oo.]— Iieaden  CSapaon  CaarbeitBlatea.-ti^ 
lome  one  kindly  giva  direettons  for  making  »  naolda 
oaatmg  a  leaden  cap  on  the  caiboa  pute  UiAak 
battery  !  Also  how  to  keep  the  carboh  platw  xod  c" 
of  the  tenninal  in  position  while  the  lead  u  c(r2:ii'^ 
C.  A.  A. 

168401.]— Black  Vamiah  for  Boller.-I  ^v»  1 
groenhoase  bofler  whida  is  composed  pariiy  of  rfiMn 
and  is  cx|xised  to  the  rain,  and  thert^ore  amscsotii  \ 
getting  nuty.  Will  some  resdcr  kindly  give  the  rt^r/  i 
Che  "  E.  3lf.'*  for  the  blade  raznish  commAnW  ii$(«l  '* 
boiler  makers  which  wfll  stand  heat  .without  bumu^ 
tike  japan)  and  pxwvent  xtist  suitable  for'  this  porpry^ - 
VinfiAnaxTLs. 

;6SI02.1— Ineandescent  lAmp  Stands.-^ 
tomaof  oar  corre^Mndents  dbUge  ^iiih  vnortira'iAr*  ^f  1 
stand  suitable  for  five  or  six  smaU  lO&p.  Lunpt !  I M 
plenty  of  strong  bsttery  power  at  my  disptxtsl,  but  osil 
get  a^saitable  stand  lor  the  lamps.  The  hoLki*  fixd  !| 
electrical  instrument  dealers  are  far  too  cuxn^v-nsno 
vrant  something  light  snd  portable,  Trt  making  giwid's 
tact,  suitable  for  a  lecture  table.  X  have  been  asosiis 
drawn  brass  vrira  loops  siad  hooks  to  slida  over  tiw  mw 
leads,  but  they  break  the  platinnm  wires  oulthst  an  hi 
in  the  glass  of  the  Ismpe.— F.B.Mkt.8oc. 

[68103.]— Chromic  Acid  Batteries. -I  Un  ^ 
informed  by  several  that  the  Bunsen  battery  far  ay* 
the  single  fluid  battexr  for  lighting  )>urpo9f«.  I  br 
tried  several  times  to  make  a  single  cell  of  the  Btm 
type  with  poaona  not  flharged  with  bichromate  of  jmXi 
and  snlphurieaoia  aad  water  in  the  ontv,  and  sdpiia 
ioid  ana  water  in  theparooapot,bata»aoRrtesi7t^ 
I  cannot  get  half  the  power  a%  I  can.  from  mf  •sua 
fluid  batteries.  I  should  like  to  heai-  from  »>n>-  b 
reader  how  it  is.  I  pnrdiased  a  small  porous  pot  ]^ 
try,  3in.  long  1^  Uin.    Will  it  be  the  faoit  of  t^e  pw 

Gt,  do  you  think  f  I  am  most  anxunis  to  xoAlce  »  n 
tterr  for  a  small  carbon  in  a  Tessel  wl^ch  willikaikf; 
bourn,*  and  so  was  thinking  of.  trying  the  porotn  ^<  t^ 
and  so  <ihaU  be  pleased  for  k  IttOs  tSm^aSne^.-k  y 

[68404.1— "Wheel  Cixtting.  —  Wottld  some  rnj 
kindly  inform  me  of  a  practical  molnofi  of  mskiof  fi 
teeth  of  small  brass  wheels  the  coercct  shape,  osac 
circular  cutter  of  not  more  than  {in.  diam.  t  The  ^b^ 
are  driveos  and  engage  vrith  lantern  pinions,  im-  ^ 
l\  to  r.in.  diameter,  divided  into  60  to  19)  t«!*th  1 
diflicolty  is  this :— I  understand  the  dmpe  is  ol«uiof4 
a  p(Mnt  on  the  drcomf erence  of  a  circle,  tracing  s  ^ 
When  rolled  upon  the  pitch  drde  of  tha  wheel :  thu  oc 
to  1)0  the  shape  of  that  part  of  the  tooth  out<iiae  th-:  ^ 
circle,  if  I  am  correct.  How  is  this  appbed  in  ib*^ 
upon  such  small  work  as  I  am  engagm  upon !  Al»^ 

the  ntSi  drcier  As  this  woold  give  half  the  pin  oqW 
would  this  be  sufficient  to  insure  a  safe  depth,  sod  « 
is  the  correct  way  to  arrive  at' the  size  .o^  the  pia  to  ii 
I  believe  they  ought  to  be  ke^  ss  smaU  as  comu^teDt  t 
strength.    Is  this  so  ?— L.  J.  R. 

[e&i06.]— To  Mr.   S.  B.  Bottone.-Will  yw 

kizid  enough  to  give  me  the  sixe  of  ca<itiogs  fur  s  l*' 
dvnamo,  and  the  probable  weight  of  mnr.  AJao  t^f  ^ 
and  weight  of  wire  for  F.M's  and  armature,  snJ  ^ 
socnmuutara  inquired  to  run  a  lOcp.  lamp  for  sboots 
hour.  Also  would  you  be  kind  enough  to  sar  viic^ 
motor  of  the  following  dimensions  woxild  be  p*?**^ 
enough  to  run  a  model  tram,  Sft.  in  lemfth.  aitosH 
8in.  by  Iin.,  the  field  magnets  are  to  beanan|^<B<« 
ttideof  the pole^pieoes in  a  horseshoe  form.'  Ifth^v 
do,  vrill  you  plenae  give  sixes  and  weight  of  vm  >  ' 
used  ?— A  Xew  SirsscRiBBa. 

[ti8406.1—Batterir-Biinaenfl.— Thank*  ^\l 

Mtti«on  and  8.  Bottone  for  replies.    In  an»wta  t>  ' 
Mason  (query  G8*iil7},  the  sine  i«  at  the  bottom  »n 
cell,  the  porous  cell  standing  upon  it.    Thf  cl.* 
square  form,  not  round.    There  are  three  xin< 
them  are  4  by  S  by  3-16^  the  other  one,  ihst  in 
Bbout  ^Jin.  by  2}in.  by  3-16in.     Coold  I  van 
r»f  vortifAl  zincs  to  do  away  with  th*  hori.:i»w 
that  lying  at  the  bottom  f— Nmaoo. 


Apbil  19,  1889. 
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[88407.1  —  Enffineman's  Query.  — To   "T.  C. 

-      BusTOL,"  OE  OTaus.— What  weight  wotdd  a  pair  of 

•      ssin.  cyhndet  borusontal  engines,  6ft.  stroke,  wita  a  8ft. 

drum  OD  the  first  motton,  raise  from,  a  pit  260  ywrds  deep, 

with  a  round  wire  rope,  the  boiler  pressure  401b.  per 

square  in.,  cut-off  at  3  strolce,  assuming  what  you  thmk 

reasoziable  for  friction,  &c.  ?    Kindly  work  the  sum  out 

^    in  full  length.— QointH. 

^  [88406.]— Science  and  Art  Exam.— Will  some 
reader  kmdly  explain  and  work  out  the  following:— A 
Sfeeam'-eiwiiie  is  employed  to  drive  machinery  by  means  of 
a  fl^heel  having  teetn  on  its  rim,  and  gearmg  with  a 

..  pimoD  on  the  bae  of  shafting.  Why  is  this  a  good 
arrangement  f  The  flywheel  is  16ft  diam.,  and  the  crank 
which  drives  it  is  2ft.  long.  If  the  mean  tangential 
pressure  on  the  crank  pin  is  16,460lb.,  what  will  be  the 
oriring  pressure  on  the  pitdi  circle  of  the  pinion  T  And 
what  is  meant  by  tangential  pressure  T— Gomib. 

[88409.1— Tracing'  Paper.  —How  can  I  prepan  a 
-    cheap  white  tracing  paper  to  copy  drawings  in  ink ! 
Would  "white  tissue"  answer  the  puzposeif  properly 
prepared.— W.  D.,  Newcastle-on-'I^rne. 

[68410. 1-Erratio  Striking  01ock.-I  haTereeently 
•  purchased  one  of  the  marble-cased  striking  docks,  px«- 
snmably  of  French  make,  but  the  "  critter^  punlea  me, 
and,  of  oonxse,  I  appeal  to  the  readen  of  the  **  E.  ]£.'' 
~  Struck  round  by  lif tug  the  pawl  at  the  back  it  ffDes  right 
enouffh.  It  also  strikes  right  for  hours  together ;  but 
somehow  or  other  it  occasionally  misses,  and  then  gets  so 
much  out  of  order  as  to  strike  several  hours  behind. 
What  can  be  the  cause  1  Itsta&esthehalf  aawullaatha 
hour,  and  the  dock  itsdf  keeps  good  time. 


[68411.1— Threada  of  Oommon  ParalBn  Lamp 
Topa— Gould  "  Jackof  All  Trades,"  or  any  other  reader, 
inform  me  how  they  make  the  threads  on  <vwinn/m 
Duaffin  lamp  tops  I  Alao  what  tools  are  used  I— ^Lamp 
Tops. 

[68412.1— Engine.— Could  the  weight  of  two  non- 
condensing  engines,  with  boiler  to  sup^dy  them,  tx>  devdop 
iaoH.P.,  be  conffiied  within  1|  ton  t    xna  engines  would 
require  neither  crank,  shaft,  nor  flywhed.  Uit  is  possible, 
'     paxticulara  will  be  appreciated.— w.  J.  O. 

[684;i).]— Melting.— Wm  readers  of  ^  ours  "  oblige  me 

by  giving  their  opinion  of  the  cause  and  remedy  for  air 

*::■  holes  or   blisters   in  the   mdting  of  gold  and  silver, 

-     eipecially  when  poured  into  a  skdletT    Any  hints  as  to 

the  heat,  fto.,  would  hdp.— Yotm a  Jbwbllbr. 

[68414.1— lUpwpipe  for  Braaing.-Will  some  of 

our  raadera  kmdly  give  me  sketch  of  bk)wpipe  with 

•„.  working  diagrams  of  same,  as  I  wish  to  make  one  for 

-;   bnudng   ports    together   for   making   bicycles.      Show 

bow  to  make  a  fan,  and  attach  a  gas  jet,  as  plainly  as 

possible.- NovioB. 

[68416.1— I>ynamo.— Would  Mr.  Bottone  kindly  give 
ases  and  quantity  of  wire  for  lOOcp.,  Manchester  type 
dynama  Also  if  plates  |in.  thick  would  answer  for  cog 
annatnre,  and  how  many  ? — Lippbt. 

'  ,,.C^J?-]— 3?*railbi  Fumpfl.-fihopkeepers  who  sell 
Uus  oil  have  a  oomtrivanoe  for  emptying  their  barrels  like 
two  round  diaos  »boat  ain.  diam.,  Uke  two  penny  pieces 
uidtogether  edpeways,  with  a  pipe  emerg&g  from  be- 
tween the  two  tbat  goes  in  thebaxxel,  and  ahandle  to  turn 
from  one  of  diaca.  It  f etdies  it  up  well  and  theie  is  no 
puntping  action.    Can  any  reader  say  how  it  is  made  ?— 

Oa8  EirOIWXBB. 

[68417.]— Detective  Camera.— I  wish  to  make  such 

M  compact  aa  possible.    My  idea  is  a  box  just  larger  than 

the  plates ;  but  I  am  at  a  loss  to  know  best  way  to  change 

'*i   S?^  J*^**?f   ^^^^  exposure,  to  back.    Must  plates  Be 

-•  backed  ?    Of  ooorse,  hy  maldng  box  twice  slae  of  plate, 

• '  ttposed  plate  could  be  dropped  down,  or  unexposed  plate 

nused  up;  bat  this  doubles  the  sise  of  the  apparatus. 

Ii  f.l2  rapid  enough  lens  for  bright  weather,  near  objects, 

lapidplatest    If  not,  what  is  correct  ?    What  best  sunple 

abutter  r— Dk>l  Ullbc 

.        [«4ial— Celluloid     Films.- Has     anyone    tried 
usseT    what  ia  the  result  t    Can  they  be  cut  downt    If 
*,  how?    How  badced,  if  necessary?    And  what  is  thick- 
I  of  film  f— DioL  nLx.aa 


Jf^fPl^—JSf^P^^^P^'^^o^  of  Water  by  Eleo- 
tridty.— wiU  mnnib  one  kindly  hdp  me  with  an  answer 
tothtffoUowing  query  whioh  oneof  myeustomershasasked 
m^vu :— In  deoomposing  a  tank  of  water  by  the  current 
trnnadyiuano,  dzivefi  by  a  |h.p.  gaa-eatigine,  how  much 


Wrogengai 
Tbadrnamo 
ttefuUixnn 


power  of  thi 

[68490.]— Kuaioal  Instnunent.- I  want  to  make 
aoomb  for  a  mnaina]  box,  which  has  about  a  doaon  teeth 
noken  off.  Hie  oomb  is  in  one  piece,  and  about  llin. 
lODg,  and  hua  about  50  teeth.  Oin  any  reader  tdl  me 
how  to  prooaed  !    Would  it  have  to  be  i>»*^«»im>^  t— Iv* 

QUiaSB. 


At  a  recent  meeting  of  the  Paris  Academy  of 
Jdaooee,  a  paper  was  reed  on  **  Homogmphr  in 
MachaaiaL">7  M.  AjipeO.  It  is  diown  that  the 
Bethod  ox  traaflfoimag  figures  by  oentml  pro- 
jaotion,  which  plays  sadi  an  impottant  part  in 
gaometzy,  may  also  be  employed  in  mecKuiics. 
These  remarks  may  be  extended  to  the  moyement 
^e  point  in  space,  and  even  to  the  movement  of 
••teral  points,  on  the  0Qn<Ution.m  the  latter  case  of 
making  a  general  homogiajjuo  tnLiisformstion, 
which,  shall  smmltaneoudy  contain  tiie  co-ordinates 
of  all  the  points. 

It  is  reported  that  a  valuable  discoTerv  of  petro- 
leum has  Deen  made  at  Torketown,  SouthAustmlia, 
and  that  the  Ctovemment  has  granted  the  dis- 
ooverer,  Hr.  A.  Tocohi,  the  exdosive  right  to  search 
over  an  area  of  90,000  acres  of  down  lands  at 
Southern  Torke's  Peninsula,  in  order  to  enable  him 
to  locate  the  spring  from  which  the  oil  flows.  The 
district  is  dose  to  the  sea  coast,  and  is  only  60  miles 
from  Port  Adelaide. 


AHSWEBS  TO  COBRESFOHDEHXS. 


■■♦♦• 


*•*  All  eommvatieationt  ahould  be  addreated  to  th»  BditoB 
o/Ae  BWOUSH  Mbcraxic,  832,  Sirand,  W,C. 

HINTS  TO  CORRESPONDENTS. 

1.  Write  on  one  side  of  the  paper  only,  and  put  drawings 
for  illustrations  on  separate  i>ieces  of  paper.  2.  Put  titles 
to  queries,  and  when  answering  queries  put  the  numbers 
as  well  as  the  titles  of  the  queries  to  which  the  replies 
refer.  8.  No  charge  is  made  zbr  inserting  letters,  queries, 
or  replies.  4.  Letters  or  queries  asking  for  adoiesses  of 
manufacturers  or  oorresnondents,  or  where  tools  or  other 
artides  can  be  purehaseo,  or  replies  giving  such  inf  orma- 
tioxi,  cannot  be  inserted  except  as  advertisements.  6.  No 
(luestion  askii^  for  educational  or  scientiflo  inf ormation 
IS  answered  through  the  post.  6.  Letters  sent  to  oorre- 
spondents,  under  cover  to  the  Editor,  are  not  forwarded, 
sad  the  namea  of  correspondents  are  not  given  to  in- 
quirers. 

*•*  Attention  is  especially  drawn  to  Hint  No.  4.  The 
space  devoted  to  letters,  queries,  and  replies  is  meant  for 
the  genersl  good,  and  it  is  not  fair  to  occupy  it  with  ques- 
tions such  as  are  indicated  above,  which  are  only  of  indi- 
vidual interest,  and  which,  if  not  advertisements  iif  them- 
sdves,  lead  to  replies  which  are.  The  "  Sixpenny  Sale 
Cdumn  "  oifers  a  cheap  means  of  obtaining  such  informa- 
tion, and  we  trust  our  readers  will  avail  themsdvea  of  it. 

^Hie  following  are  the  initials,  ftc,  of  letters  to  hand  up 
to  Tuesday  evening,  April  16,  and  unacknowledged 
elsewhere  :— 

W.  C.  HuQHBS.— Revelatoke  Beading  Boom.— Pinto.— 
H.  M.--D.  N.  Y.-Jes  A.— O.  P.  B.  Hallowes.— Olatton. 
— Chas.  A.  Jones.— Bedford.— C.  £.  Stretton.— 8.  R. 
Bottone.— T.  C,  BristoL 

P.  B.  HoLuxosHBAD.  (If  chemists  oannot  state  what 
they  have  to  say  without  using  formulee  or  signs  which 
give  the  printor  a  great  deal  of  trouble  and  quite  un- 
necessary work,  they  must  put  up  with  the  erron. 
Chemists  who  do  understimd  the  fonnulsB  which 
require  lines  over  letters— types  which  are  not  cast  in 
the  ordinaiy  way— will  reaoily  understand  what  is 
meant,  even  when  the  lines  are  missing.  Chemists  and 
other  sdentiats  should  have  a  little  r^ard  for  the 
exigendes  of  printing  when  they  devise  their  formulae.) 
—A.  J.  WiLKixsox.  (Tou  mean  Cocus  wood,  and  that 
can  be  obtained  from  any  dealer  in  hard  woods.  There 
is  not  much  demand  for  small  quantities,  but  you  can 
tiy  such  a  dealer  as  L.  Marshall .  Wood-atreet,  Old- 
stzeet,  £.Cjjor  look  in  the  "  London  Directoiy.'M— 
CuRiooB.  (why  not  try,  or  get  somebody  to  try  for 
you?  How  many  people  are  interested  in  sneh  a 
question!  Vasdine  is  a  hydrocarbon,  and  would 
oxidiM  in  suitable  conditions.)— Spa  Watbb.  (If  the 
zincs  are  so  much  oxidised  as  to  be  ineffective,  you  must 

git  fresh  ones.  Qalvanic  belts  will  not  last  an  indefinite 
ne.)— Luvsix.  (We  gave  all  the  particulars  as  we 
found  them  in  the  artide  quoted.  No  doubt  idl 
necessary  infotmation  for  wn^iring'  linoleum  can  be 
found  in  back  vdumes. )  — Nosta w.  (No  impmvements 
have  been  made  that  we  know  of  in  dther  batteries  or 
motors ;  but  several  ingenious  arrangements  have  been 
devised,  whidi  we  have  illustrated  nom  time  to  time.) 
— B.  J.  M.  (Any  patent  agent  will  ascertain  for  you ; 
we  do  not  suppose  the  principle  has  been  patented,  but 
the  details  of^  different  pattens  have  no  doubt  been 
protected.)— Dutch  Subscbibxr.  (We  do  not  know  the 
ga»-lamp  referred  to.)— W.  H.  (The  question  was 
recently  asked.  The  only  way  to  blue  steel  is  to  heat  it 
and  tonper  at  the  proper  temperature ;  but  you  can 
coat  with  a  blue  lacquer.)— Bbook.  (We  lukve  not  the 
addreas  of  the  maker  of  the  hcnseshoe  without  nails.)- 
B.  C.  G.  (There  are  several  artides  on  nickel-plating, 
describing  all  the  processes,  in  VoL  XLVH.  See  pp. 
8,  57,  104,  124,  147,  170  in  that  vdume.  They  were 
puUiahed  about  this  time  last  vear.)— Jix  Caow. 
(Many  designs  for  pantoffraphs  in  bade  volumes,  and 
the  prindple  is  described  in  the  textbooks.  8.  If  the 
envdopes  are  '*  stuck  "  with  damp,  they  must  be  wetted, 
and  then  dried  when  opened.)— Molybdbhum.  (We 
believe  mdybdenum  is  found  mostly  in  Bohemia  and 
Sweden.)— J.  C.  T.  (No.  Ericsson  and  Braithewaite's 
*'  Novd^  "  was  withdrawn  from  the  trial,  some  of  the 
paxts  having  given  out,  and  there  was  not  siifflHent  time, 


tor  repairs. j— A.  J.  Pool.  (We  cannot  r^v  by  post. 
A  qiiral  cut  out  of  tin  plate  mi^t  do,  if  the  thing  to  be 
revolved  is  in  easy  running  bearings ;  but  the  most 


economical  affair  is  a  dockwork  movement  or  a  roasting 
jadc«  Ton  will  find  several  devices  in  back  volumea.]^ 
AvMO  DoiONi.  (You  can  scrape  the  ivory,  polish  witix 
whiting  and  spirit,  and  then  put  it  in  the  sun  near  the 
window.  Thate  must  be  glass  between  it  and  the  light, 
or  it  will  oradc  or  "erase.")— W.  Noblb.  (You  must 
give  some  more  definite  deeeriirtion  of  what  you  want  to 
make. )  — Ivdi abubbbb.  (Add  a  little  glycerine  to  aniline 
ink.  Several  redpes  in  back  volumes.)— J.  H.  I.  (There 
are  many  redpes  in  back  numbers.  See  No.  1157, 
p.  804,  for  instance.)— Maks.  (Tradesmen  axe  alone 
digible  for  the  Engineexv,  and  full  details  can  beobtained 
of  anv  enlisting  saiaeant.  Bvery  reomit  must  be  a 
skillea  wozkmaiv  if  of  ayfident  .stature,  though,  a, 
tinsmith  might  do  well  in  the  Horse  Chmrds.)— Oboom- 
BBiDOB,  Sunex.  (It  is  a  rather  novd  idea  in  these  days 
of  steam  to  apply  manual  power  for  grinfling  wheat, 
though,  of  course,  mills  for  the  purpose  are  as  uaefnl  as 
enffse  mills^  and  we  pcesuma  you  only  want  to  grind 
enoo^  for  family  use.  and  haveplenfyof  qMUwtime. 
ThestedroUernull  will  answer  all  tmrposes,  as  vou  do 
notneed  to  grind  the  wheat  very  fine.  Look  torough 
the  advertisement  columns  of  the  WtMn  Timi*  and 
JleA«.)— Shivt.  (So  effective  remedy  I6r  shinyness  in 
doth  coats,  except  raising  a  "nap"  with  teaxlea.  Try 
deaningwafa  a  sdution  of  ammonia.  See  indioes  for 
other  sug]festions.)—AppBBMTicB,  Cardiff.  (Plenty  of 
sketches  m  back  numbers,  and  in  handbooks  of  mJodd 
cogine-making.) 


Buptare    Sufferers    should    call    at    the 

UZDXUAL  BATTERY  COMPANY'S  INSTITUTK,  53,  OXFORD- 
STREET.  LONDON,  W.  /rorverof  Bathbone-pUuM),  and  pmonaUf 
iacpcct  Mr.  C.  8.  Hjuhcm'  raluable  Hvrnia  Appliwicc*,  which  hav^ 
been  w  •tronarly  reeonmendcd  bj  the  medk«l  profeMWm.  A  a  fmpert- 
CBccd  K^d  Mkilfal  ■vrgeoB  atiead*  daily,  aad  •xamiacB  patieata  nrn  of 
chail*.    ftjaplitole  fratie  sad  povt  fre«. 


CHESS. 
•  ♦• — 

All  oommunioations  for  this  department  must  be 
addressed  to  "  J.  Pibbcb,  Enollside,  uplyme,  Beron.*' 


PBOBLEM ICCXLV.— Br  O.  J.  Slatbb. 
Bladk. 
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WhiU.  [6  +  4 

'White  to  play  and  mate  in  three  moves; 
(Attention  is  called  to  the  notice  above.) 


SoLunov  TO  1,148. 
WkHiu  maek. 

LB-QBS.  1.  K-K4(a}. 

9.  B-Q  Kt  S.  2.  Any. 

&  Kt  mates. 

(a)  1.  PorB  mores  (6). 
2.  Kt-K4(ch),fto. 

{b)  1.  Kt-a  a. 
S.  Kt-a  7  (ch),  &C. 

NOTICES?rO  COBRESPONDENTS. 

COBBBCT  solutions  to  1,143  bv  W.  Oleavo  (thzee  duals), 
F.  C.  Cook  (two  duals  and  tzime),  6.  A.  Macbeth,  Janus 
(three  duals).  T.  A.  Fringle,  W.  L.  Martin  (two  doala  and 
triple),  Mendelssohn,  Pr.  Fernando.  J.  £.  Price,  W.  Jay 
(two  duals  and  triple) ;  to  1,142  by  H.  Warren  (two 
solutions},  J.  W.  Oirling  (ditto)  A.  W.,  H.  O.  Walsh,  W. 
Jay,  B.  Oreen  (2)  (but  as  to  third  attempt,  by  rule  9  it 
cannot  be  recalled,  corrected,  or  oancdled ;  and  by  rule  7 
one  point  is  forfdted  for  each  incorrect  claim)^  J'.  £.  Smith 
(2),  J.  Kilbee,  B.  T.  Hood  (2),  A.  Bolus  (2),  T.  A.  Pringle, 
Janus  (9),  link,  andO.  A.  Macbeth. 

O.  S.  Slatxb.— Many  tiianks  for  the  jnoblemB,  whidi 
are  most  acceptable. 

T.  A.  PaiiraLB.- There  will  be  twelve  problems  in  eadi 
section.  They  will  not  be  marked  Tourney  Ftoblems,  as 
they  will  follow  consecntivdy  iu  two-movers  and  three- 
movers  alternately.  We  are  unable  to  tdl  you  when  the 
problem  appeared ;  but  if  it  had  not  been  published  we 
should  still  nave  it.  We  think  it  appeared  more  than  a 
year  ago. 

WetUjf  College  (Quarterly  received  with  thanks.  Thera  is 
in  this  last  numbo-  plen^  of  chess  pabulum. 


TERMS   OF   SmSCfilPTIOV. 

FATABLB    IN    ADVA.NCE. 

(to.  M.  for  Six  Month!  aad  111.  for  Twelve  Monthi,  peat  tk—  U  sav 

Krt  of  the  United  Kiaadom.  For  the  United  SUtee,  ISe^  or  SddT 
:.  nld ;  to  Praaee  or  Belfiunu  13e..  or  19f.  50c. ;  to  ladla  (tU 
Brindiei),  ifie.  3d. ;  to  New  ZeeUnd,  the  Cape,  the  Weit  ladiee,  Canada, 
Nova  Scotia,  Natil,  or  aaj  of  the  Anstraliaa  Colonies,  ISi. 

The  remittance  ehonld  be  made  bj  Poet  Office  Order.  Back  nuateci 
eanaot  be  eent  out  of  the  United  Cin^om  br  the  ordinary  newapapor 
poet,  bnt  mnat  be  remitted  ibr  S4  the  rate  of  id.  each  to  eovet  extra 
poftage. 

Meaera.  Jkum  W.  Qvssir  and  Co.,  of  934,  Cheetant-street,  PhlU- 
delphiatjMV  anthoriaed  to  feceim  enbocripUoae  for  the  United  Stataa 
for  thaSNOLISB  KECRANIC,  at  the  rate  of  3  doU.  aSe.  gold,  or 
Thirteen  ilklllinge  jmt  annunt.  poat  free.  The  copies  will  be  forwarded 
dlreot  bT  mail  from  the  puMtaninr  office  in  London.  All  enbeorip- 
ttona  will  commence  with  the  nnabar  ftret  iiened  alter  the  receipt  of 
the  enbeeription.  Tf  hack  nnmben  are  repaired  to  complete  ▼olnmen^ 
ther  mnat  be  paid  for  at  the  rate  of  3d.  each  copy,  to  eoTor  estcn 

Vole.  XXTI-  XXX-XXXII^  XXXtV..  XXXVI-  XXXIX,  X&. 

XLII.,  XLIII.,  XLIV,  XLV.,  XLVL,  XLVlt.,  and XLVIIl.,^ "■ 

in  aloth,  Ta.  each.    Poat  frae,  7a.  9d.- 


AU  the  vtiMr  bona*  vohonM  wa  Mt  *f  print.    SnlMerihera  wnnld 
do  well  to  order  volnmea  aa  eoon  aa  poesihle  after  the  cenetnsion  »f 
eaeh  haif'janrlj  vdlnmo  in  Pfbraarj.  an#  Angnet,  ^»  qnlj  a  limited 
itler  araVmad  apt  and  taaaaiMa  run  odi  of  print..   Knot  al oar 
nwnbaraeanbeliadalnffir,  pfloe  ad.  each,  thtbnfh  anr  knok- 
•nt,  «r  Hi.  aaahy  poet  fkoe  from  the  ottaa  (oiaapt 
wluah  on  M.  eael^  or  poet  frae,  S|d.} 

Vola.  VL  and  VIU  Id.  each.    Poet  free  S|d.  ««ak. 
ta  Vol  XL«  and  la  enbaaqntnt  vol*.,  3d.  oae)i,  ar  poat  frsa 
IH-    Opasalbrbiad«a«,la.M.cach. 


HOUCE   TO   SXTBSCEIBSES. 

Subseribw*  reeeirinf  their  oopioa  direct  fhxn  the  oflco 
renueotod  to  obeerra  that  the  laat  number  of  the  torm  far  whioh  ttair 
•nbeeripaon  l*  V^  wOl  be  forwarded  to  them  in  a  Piitk  Wrapper, 
aa  an  inttmstion  Uiat  a  freah  remitkaaoe  Ic  neceaurj  If  li  ia  detktm.  to 
eontiana  the  •nbaoripllaa. 


BoUovay'B  Ointment. —This  cooling  Omtment, 

pereetrerindiv  rubbed  upon  JAm  ekin,  i*  tlia  most  reliable  remodj  for 
oreroomlngkll  diaaaaw  of  the  throat  and  rhret.  Qaiaaet,  ralMOd 
ioneiLi,  eore  throat,  awoUen  f  laade,  ordinary  catarrh,  and  bronehttia* 
aruaUy  prerailinjr  at  this  eeaeon,  ma;  be  arrvated  aa  soon  as  discorerM, 
-        HoUowaf 's    simple  and   effbctiro 


and  ererr  sym|Hpm  baaiahed  by 

treatascot. 
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CHABOES   FOB   ADVEBTISnTO. 


TUftjrWorda 

Etctj  AddiUomal  Bight  Word* 


r  d. 

a  • 

0  • 


Front  PuM  Adwrtiaemnita  Five  ShilliaKi  far  tb*  fraC  40  wordv 

•ftmnrda  to.  per  bac    Pangrmpb  Atlvrrtunacnto  Oa«  Shilliaf  per 

Ua«.    Xo  FrsBt  Paft  or  Parifr^ih  ▲drcrttMSMai  iaarrlcd  for  [tm 

thaa  Ftf«  KltUlincs.     Redac«d  tenaa  for  aerios  of  mere  tla«a  as 

iaeertio—  may  be  aaeerteiacd  on  appUeatien  to  the  PabUahcr. 

ADTERTISEKEarTS  ia  EXCUUIGE  COLCMM-^or 

ft.  d. 

Twcmty-fear  Worda  0   9 

For  every  aneccediaf  Eif  hi  Worda  :       0    3 

ADTEBTISEMEIfTS  in  the  BtZPENNT  SALE  COLUlOf 

a.  d. 

Kitcca  Werda         0   • 

For  every  aaceeedlaf  Eifht  Worda 0   • 

*/  It  maet  be  borne  hi  mind  that  bo  DunUyed  Advcrtiaemnta  caa 
appear  is  the  **  Wspenay  Sale  Colama."  All  Advertiarmcata  moat  be 
prepaid  ;  ao  redtM!tioa  ia  vuAe  oa  rrpeated  iaaertiena,  and  ia  caaea 
where  the  ameaat  eeat  esceeda  Oae  SbUliaa,  the  Pabliaher  would  be 
aratefal  if  a  P.O.O.  eonld  be  aent,  and  not  atampa.  Stanpe,  however 
'prcferablT  faalf^eaay  atampa),  may  be  teat  where  it  ia  iaeoftTcaieat  to 
obuia  P.6.0.'a. 

The  addraea  ia  iaeladed  aa  part  of  the  AdteitiaeaMiat,  aad  charged 
for. 

Advertiaemcata  miuf  reach  the  OAce  by  I  p.m.  «■  Wedaeaday  to 
iaaorc  iaaertioa  ia  the  foUowiag  Fnday'a  anmber. 


OTJB   BXCHAgQE   COLXTlDr. 

7^  charge  for  Etchangt  NoticeaiM  3d,  for  the  fir Bt 
24  wordSf  and  3d.  for  every  meceedinff  8  woris. 

Wanted,  Stoeln.  Dies,  Taps,  Flatoa,  (Whitworth  pre- 
ferred), all  auca.  Excnanxe  DiaaoLvtwa  View  L&WTBaa,  Old  Vtolia, 
Double  Breech-loader,  Bicycle.— Sfaca  am  ic,  47,  Ferobead-road, 
Weatboorae  Park. 

Obm  SiLglne.  2H.P.  atmospheric,  TcztSca],  by  Otto 

and  Langdea,  la  working  order,  romplcte,  with  water  Tcaael.    Offera 
— W.  HirrcvixaoM,  Lireraedge,  Yorkahixe. 

Equatorial   Mount  and  mahoi^any  garden   Tripod 

Mt&!«d  akd  laoa  Covvuv,  aait  Sia.  or  i\tD.  Telcacope,  alow  motioa, 
by  hooka,  joint,  aad  aerew.— ilvTCKtxaoM,  Lirmcd^. 

Dynamo,  2  aie  lio-ht  mi/^hine,  br  Jarman ;  jpair  I  Sin. 

Globea  oa  mabogaay  atanda,  by  Newton ;  Plate  Machine,  by  Newton, 
ia  caae .—Uirrcaijrao)!,  Liveraedge. 

BoUdr,  welded,  Sft.  high,  3  plates,  suit  greenhouse ; 

lot  iteel  Bicycle  Rimi^  Aaril  ^cwu,  nearly  new.    Offera. — W.  Swim, 

Iverbai 


Bilatoa-road,  Wolverbamptoa. 

E 
Optim 


xehange  beautiful  Oalt,  7in.  long  and  perfect 

moa  Eoryaoopc,  7  by  i. — StuTKeaLAXO^Watchmaker,  Lei 


,  for  an 

Lerwick. 


it' 


XLV., 


XLVI., 

VoU 


Engineering,' 
What  offera  ?— F.    RATJixa, 


Ens-lish    Mechanic,"    Vols. 

XLTIL-.^Baildiag    Newa,"    Vob.    L..    LI.: 
XLIII.  aad  XLIV.,  cleaa,  unboond 
aberwood,  Nottingham. 

Strong  0in.  centre  I«atlie,  good  working  order,  haxd 

wood  bed,  8ft,  worth  4C)a.  Rachaoge  and  part  caah/~PAB,KaK,  102, 
Bnaaawtck-atrcet,  Ardwick,  Maachcater. 

To  Bnfflneer8«  Ac— Set  of  horizontal  0«»-Engine 

Patteraik  Drawiaga,  and  Speciflcationa,  for  aaefol  exchange.  Engine 
awarded  lavvatioaa  Exhibition  Medal.— Write  E«raaT,70,  Balconbc- 
•tvcet,  Doraet^aqoare. 

Wanted,  Geological  Ordnance  Survey  Ma.jpfn.    Exchange 

AaTaofomcAL  Booaa,  Map  of  Moon.— C.  FaAHKLAWDa,  Wrat  Cnd- 
lane,  N.W. 

A  good  Street   Coil  and  Perambulator,  in 

epiradid  coaditjoa,  aad  evrnrthing  complete  ;  a  new  30- keyed  Con- 
certina, a  two-way  Switch. — Smt  below. 

Sereral  numbers  **  Sngrlieli  Kechanic/'  and  Vols. 

XLVII.  aad  XLTHI.  complete,  onboaad  :  a  ptat  and  qaart  Buaaen's 
Batteries,  aad  a  new  ^  Klectrir  Bell.  Uaeiol  exchuige  or  caah. — 
CoKAa,  S,  Albert- rillaa,  CUfton-road,  South  Norwood. 

Complete  Sot  of  Castinn   and   ForglnffS  for 

doable  cylinder  Laanch  Enf  im?,  2  bore,  4  atroke.  Excnaage  to  value 
of  atti.— JoHH  Kax,  Lichfleid. 

Canoe,  Ififfc.  long,  made  from  stout  sail  cloth,  only 

rrquirea  riba  to  complete,  never  aacd.  Exchange  to  valae  of  15*. 
Muaic  wanted. — Above. 

Vols.  V.  to  XIL  ."  ExLglieh  Uechanic,"  dean  and 

well  booad.  Exchange  aokallDynamo,  or  aelf-oentriag  Churk,  or  3ia. 
Alide-reaU3ia.  back-geAred  Head%  or  offer*.- M.  Wiuwa,  Park-road, 
Kira,  N.B. 

Gas  Engine  wanted,  must  be  in  good  working  order,  in 

exchange  for  vertical  Stbam  E^i ama,  Jomer'a  aad  Mechanic'*  Tbola. 
Hotiaehotd  Gooda,  all  acw.— E.  BaocKLsavaar,  Market  Hall,  Aahtoa- 
aader-Lyae. 

Self'^cting  Planing   or  Shaping    Machine    wanted. 

Would  exchange  Saw  Brnch,  with  two  aawa,  aad  part  caah — JAa. 
SrsNcia,  WUtoa  Houae,  Bournemouth. 

Horizontal  Slide-valve  BnffinOi  Ijin.  stroke,  }in«  bore, 

braae  boiler,  aeeda  a  little  repair,  price  10a.,  or  **  Jamieaoa  on  the 
Engtae."— Yocxo,  Yarm,  Yorkabirc. 

Pnlvermachei's  Patent  Flexible  (Hklvanic  Battery 

Bblt,  gilt,  aew,  coat  lQ5a.    Wanted.  Model  Eagina  or  Boiler,  or  offera 
EowAaso,  47,  Marahall-atrcct,  Golden -aqnare,  W. 

Wanted,   Lantern    Fhotoffraphs,   Continental   Views. 

Good  exchange  or  caah.— Hobbrt  Km ioht,  Wellingtoa,  Soraeraet. 

Astronomical  Byepieoes*  with  sun  glass,  offered 

(with  caah)  for  aecond-hand  Mtcro.  Stand,  **  Star  "  or  other  pattern. 
—J.  Hn^LiAE,  Caatle  Cary. 

Snsine,  Oscillating,  boiler,  lamp,  on  stand,  cost  308. 

Excfiaage  Coil  aad  Battery,  or  offera  ia  excaaage.— W.  Axthuk,  24, 
Royal-ctvaceot,  Glaagow. 

Wanted,  *' Chemical  Society's  Journal,"    ''Chemical 

Oatette."  *•  Chemical  Newa."  ••  VovageaaadTravela,"  for••HoLTKAr• 
mlL'a  TtraMiMo,"  Ac.— GHAT,  40^  Uaioa-atreat,  Aberdeea. 

"Oaseell'e    Popular    Educator,"     complete, 

bound,  in  perfect  condition  and  dean  ;  "  Roaroe'a  Leaaoaa  in  C'hemia- 
try"  (IMS),  cleaa.    Offera.— Ltaxa.  Sfi,  Buxtoa-road,  Marrleafleld. 

Conjoringr  Apparatna,  I>i«ss  Suits,  and  Tables, 

all  of  the  flneet  quality  and  beat  make.  Exrhange  Clothee,  aoc.p. 
Dynamo,  or  offera.— MAa«Cji  a,  Stamford- road,  Muaaley. 

200  numbers  of  "Bngllsh  Mechanic'*  to  date, 

«M(H«hBniral   World."  3  vol*.;  "I'ttrpenter  and  Builder, 
Offer  in  exchange.— G.  Mack,  113,  Piigrim-atrcct,  Newcaat 


r,"  21  parU. 
Ue-oa-Tyne. 

Swing'  Boat,  on  new  principle,  canoe  shape,  holds 

two,  alwayi  keep*  level,  endloM  amuatrmcnt  for  children,  can  be  flird 
indaora,  three  hooka  screwed  into  joiata  above  will  fix  it,  aafe,  atrong, 
lifClit.  Exchange  to  value  7<la.— AMuaawfi,  Ta%iatock-terracc,  HoUo- 
wav. 

A.  good  six-keyed  Concert  Flute,  slide  head;   a 

Camera  Lncida  for  aketrhing,  with  clamping  acrew.  Exchange  for 
Photo.  Siundriea  or  good  Viokn.  Approval.— P.  J,  LAaaamT,  Mala- 
liidc,  County  Dublin. 


Fan.— Dorrington*8     Zron-blowmg 

aneed.    Offera  In   exc'  " 

Milt  End,  London,  E. 


Fan,    complete, 


treble  apeed.    Offera  In   exchange.— .i.  Cooiiwijt,  aoi,  Devenahire- 


« 


English  Mechanic"  voIum«H  XVL  to  XLVOL 

'33  vola  h  lt<i3  to  lw«.  aniMmnd.  in  rood  condttion.      What  offera  ? — 
Apply,  C  LA  a  ax,  Adrrrtiauag  Agent,  Market  Hail,  Domfriea. 

Bright  copper  riveted  loco,  type  Boiler,  }in.  thick, 

with  cnimaey  and  ufetv  valve,  water  gaose  rocka,  will  work  at  inoib. 

Ereavare  :  aim  Model  tirtm  Encine,  21ib.  borr  cylinder,  romplete,  all 
right.    Exchange  to  vmlue  of  £10.— »&,  St.  PbiLp'a-inad,  Sheffield. 

Seventy  volumes  Musical  literature  for  A.Hit>- 

BMaical  ditto,  Proctor  and  othera<— Navrcona,  Borrowaah. 

Tliree  cast-iron  Tanks,  new,  8  by  S  by  2ft  deep, 

weight  about  Srwt.  earh.     Wai  exchange  anything  napful.— A.  N. 
Hswana,  Mayea,  Middleiex. 

Coil,  wants 

apark,  quantity  of 
Hawi 


Greenhouse  Stoves,  portable,  wquire  no  Aiaaw 

9  fixing ;  cheap  and  effective^— Parcaa,  BAarsca,  ui<l  Ca   Ikrti 


Self-Heatinff   Sfpz-Irons,    for  tailon,  Hj^a^ 

Tn  neat  "^ 


rraaim,  could  be  made  to  give  4  or  5m. 

»r   Elrctricala,   good    Breechloader,  and  caah.— N. 
rxna,  Hayea,  Middleaex. 

Will  exchange  either  G-un,  Violin,  Telescope,  or  llagic 

Lantern  for  good  i>pera  Glaaa,  reliable  maker.— Cattzu.  33   Hilltop, 
West  Bromwich. 

Maffneto  Machine,  good  condition,  cost  £2.    Ex« 

ehanffe  Tor  Lantern    Midea    value  Ma.— Gitnaa,  IIS,    Broad-atrret, 
Reading. 

Wanted,  Micro.-Polarifloope.    Will  exchange  two  Uuct 

Tola,  of "  E.M."  and  Micro.  Slidm,  or  maho(;any  Micro.  Cabinet  to 
hold  230.— W.  P.,  M,  MarkrrSeld-road,  Guildford 


it 


Bngrlish  Mechanic,"  volumes  V.,  VI.,  and  VJT., 

id;  ISjeara*   •*(  .lUeri'a  Mep  - 

fltra— Wit. 


-•^ox,  97, 


nanic'a  R< 
lligh-atrret. 


f»Tcnce    \lm4n.va.'*     Kx- 
L'pper    Southt4>wn,   Great 


bound 
chauKe  o 
Yarmouth. 

"  Engrineering."  two  volumes.  XX.  and  XXT.,  and 

"Tlie  Mechaaiiian  :  K  Treatiae  oa  the  Coaatniction  aad  Manipula- 
tion of  Toola."  br  r'ameron  Knight.  Whut  oJf.Ta  ?  Electrirxl 
.4pparatna  preferml.— Write,  Kellxt,  29.  Luton -road,  Chatham. 

Ten  volumes    "  English  Mechanic  "    to  date  ; 

Phantom  Inatantaaeona  Shutter.  Will  exchange  for  email  Slide- reat 
or  wide  angle  Landacape  Lena.— BauironTa,  Scoat-hiU.  Dewabury. 

Ghranule  Batteries.— Will  exchange  six  Granule 

Battrnrs  for  Biclirnm«te  Battery  with  lifting  arrangement,  auitable 
for  working  induttion  coil,  or  for  Carboaa.— Gxaham,  Eamoch, 
Harrow. 

48  Microscope  Slides  in  cxchatige  for  Mathe- 
matical InatrumentJi.  Booka,  or  Poultrv  to  14a.,  or  offera.— LtXTix, 
170,  Freedom -road,  SlieSlrld. 

Flain  Equatorial  for  i  or  5iu.  Glass,  or  exchange.— 

Nkwcumb,  D4irrow.ii>li. 

Horizontal  Slide- Valve  Eni!rine,  }in.  bore.  l|in. 

atroke,  nearly  new.  What  offcrt  ?— R.  Tatlox,  M,  KamhaUa-road, 
Claphara  Junction.  Battcraea. 

Scientific    Appliaucea   taken  in  exchange  for 

Lathe  Caatinjca,  ModrfCaatings  or  work  done  to  order.  Liat,  atamp. 
— BuTLcn  Baoa.,  Bentham-road,  South  Hackney,  London. 

Wanted,  old  Postage  Stamps,  'eKp^ially  thoM  of  the 

Cnloniea.  No  Ensiuh  excepting  high  valuea.  Very  good  exchange 
offered.— CoLijccToa,  125,  Coltman-atreet,  Hull. 

Electro-Flating.  —  Wanted,    Second-hand    Apparatus 

and  Batteries  for  aaoateur'a  work,  in  exchange  fur  Toou  and  caah.— 
Allbh,  Whitby  Lodge,  Thornton  Heath,  Surrey. 

Electro-Plating.— Wanted,  a  Modem  Book  of  Instruo- 

tiona  for  Amateura,  in  exchange  for  Twiht  DniLia  and  caah.— Allim, 
Whitby  Lodge,  Thornton  Heath,  Surrey. 

Four  French  Bottle  Bichromate  Batteries,  want 

new  tinea ;  and  IMn.  Plate  Electric  Machine.  Photo,  offers  to  2»a. 
value.    Alae  four  quart  Bunaen  Batteries. — Below. 

Six-key  Bassoon,   dark  wood,   splendid  condition, 

large  quantity  aulphur  raataofold  medal?,  rare  collection.  Photo, 
offera.- Lacndt,  63,  St.  Peter'a-road,  K. 


THE    SIXPEgFf     SALE    COLUinr. 

Advertitementt  art  inserted  in  this  eoiumn  at  the 
rcUe  of  ^d.  for  the  Jirst  16  worJs^tand  6d,  for  every 
Muceeeding  8  words. 

Fretwork.— Catalogue  of  every  reqtiisit^  with  600 

illnatrationa,  free  for  6  atampa,— Ha  no  a  a  Baoa.,  Settle,  Torka. 

New  niiMtrated  Price  List  of  Screws,  Bolts  and 

Nets  for  Model  Work,  drawn  to  actual  aisc,  sent  (m  receipt  of  stamp 
— Monnia  Conisr,  133,  Kirkgate,  Leeds. 

Billiards  or  Bagatelle,  or  Bequisites  for  ditto,  or 

Billiard  Work.— Uaiinro  Bnoa.,  High-street,  London  W.C. 


A  great  luxury.    Fits  all  hats,  6 

stamps.- T.  Rawsok,  Heaton-lane,  Stockport. 

Manchester  Electrical  Stores.— Medical  Coils, 

Manetoa,  Bella.  Cella,  Wirea,  Fittings,  Chemicala.  Beat  terms.— 
J.  Bbwtlbt,  7,  Newton- street. 

Turnings  Woods.—Box,  Ebony,  Lignumvitie,  Bed- 
wood,  Ac.    Parcels,  fis.  and  lOs.,  cut  squares.— Haeoir  Baoa.,  Settle. 

Lathes.     Lathes  Cheap,  good.     Liat  2  stamps.— 

RoBlNSon,  Catherine-street,  Sheffield. 

Electric    Depot,  14.    Beannnte.  ICanohester.— 

Handicatahop  in  the  trade.  Largest  stock.  Greateat  variety.  Lowest 
price. 

'*  The  Amateur,"  a  naper  for  fretwoikers,  carvers, 

painters,  inlayera,  td.  monthly.  Cataloaue,  97  to  31,  with  900 
engraringa,«d.— HsnaT  Zillks  and  Co.,  M  and  aS,  Wilson-street 
(lata  of  South-street),  Finsbury,  E.C. 

Brass  Door  Plate,  9in.  by  4|in.,  free.  4s.  6d.    See 

specimens.— GiLXBs'  ExoKATxna  Woau,  Reading. 

Stencils  for  sack,  box,  and  ticket  marking.    Price 

and  quality  unsurpaaacd.--^ILKas'  EnonAVino  Wonas,  Reading. 

Model  Engrines.— Lucas  and  Davies'  Enlarged  and 

Illustrated  Catalogue,  eaatings,  flniahed  parts,  &c.,  poet  firee,  4d. 

TiM  Ahowe  contains  all  information,  and  ii  iliastiated 
from  photographs  of  the  flniahed  engines. 

Two  New  Features  introdnoed. — ^Triple-expansion 

Engines  aad  Bent  Steel  Crankshafta  are  entirely  original  norelties. 

Photos,  of  these  Triple  Expansion  Enginee  can  be 

had,  price  6d.,  post  free  7  stamps. 

The  Designs  are  all  new,  and  are  not  copies  of  the 

stereotyped  models  of  other  Arms. 

We  Court  Comparison  for  novelty  of  design,  finish 

of  engines,  snd  quahty  oicastings. 
Models  of  every  description  repaired  and  put  in 

working  order. 

Lucas  and    Davles,  Mechanical    and   Sdentiflo 

Model  Makers,  31,  Chariaa-strect,  Hatton-gardcn,  London,  E.G. 

Mr.  With's  Specula.    Only  seven  left.    These  are- 

perfection.    The  last  opportnnity.— G.  M.  With,  Uerdbrd. 

Malleable  Iron  Castings  by  our  new  _ 

elsan,  sound,  tough  as  stsel<— DmoMfiXLO  Cabtiho  Co.,  Sheffield. 

Lathes!   Lathes!    Cheap,  good.   list, 2  atampa. 

— HoauiBON  Catherine-street,  Sheffield. 


makera,  laundries,  houaeholds, 
BAnracn,  and  Co.,  Derby 


nnlform 


Bedwarmers,  Foot-warmers,  CheAt-wumenL  Hot 

Diahca,  giring  splendid  beat  ap  to   W  hours.— PaTtas,  BttTKi^ 
Co.,  Derby.  ^^  '  *^ 

Protecting  Wood  against  Decay  and  Wans 

against    Dampness.      Apply    Carboliaewu    Avtaanui.  -  Pmu. 
Baarscn,  and  Co.,  Derby.  ^ 

Astronomical  Telescope.— Appamtus  and  mrti 

made   to  order. — *     r-. .----.-     «•     n.^i...v.  v-:,>'        ..  y^ 


circna,  London. 


CLAnxaox,   S,    BartlettVbuiUiim,  Hri^w. 


,  per  yara,  t,  ea. ;  a-ie,  «*l  ; 

),   la.  ;  5-16,   la.  4d. ;  1.   Ia.   lid.      Hooka  and  ey<>i  '^ImI  .  to  '  /■<]. 
6- 16,  7d. ;  I,  Sd. :  7-16,  la. ;  |,  la.  fd.    Postage  extra  — Lu»x  «. 

aps  (Engineers'),  Whitworth,  plug  or  taper,  K  5-lC, 

;  7-16,  lOd.  ;  4,  la  ;  |.  Is.  3d.  ;  U  >«  Sd. :  ],  S«.  3d. .  tin ,  h  -^i . 


Astronomical  Eyepieces,  any  power,  fitted  to 

any  telcseopc,  Ua.  each.— CLAaason. 

Transit  Instrument,   by  Bon,  on  inn  rtnd. 

perAtct  adjustment,  new  condition ;  alao  others.— CvAaaiov. 

EquatoriaL  by  Cooke,  of  York,  iflow  motioiM,  wdl 

carry  up  to  dfin.  telescope,  £19. — CLAnnsoa. 

Equatorial  with  tripod,  by  Faxkea,  to  carry  op  to 

4in.  Telescope. — CLAUaaon.  '^ 

8|ft.  Telescope  complete,  by  Troogstjn  and  8hinn5 

n  case,  neariy  new  condition.  £10.— Claukms. 

4in.  Telescope,  by  Cooke,  York,  hardly  awd,  m 

ripod  stand,  newest  pattern,  £40.— CiAanaox. 

Equatorial,  by  Cook.  York,  Driving  aock,^ilv? 

Circles,  suit  above,  £25,  or  sell  separately. — CLAnaaos. 

Astronomical  Telescopes.— Some  in  stock,  br 

Men,  Wray,  Ac^— CLAKKsoa. 

Troughton's  Eeflectinff  Circle,  by  Ttoughtoa  tod 

fwmm^  new,  suit  astronomer.— CLAUKson. 

Astronomical  silver-on-glaas  Telescopes,  Mooatiaf; 

made  for  these  ;  also  flata,  ftndein,  rack,  eyepieces,  moaata..-Ci.iii- 
Son. 

Astronomical  Telescopes  (good)  sold  for  pma!)^ 

ownera  if    reasonable    prices.— CiJknKwn,    7b,    Bartiett'»-baildia£t, 
Holbom  Circua. 

« 

Out  Band  (lathes),  beat,  per  yard,  },  6d. ;  3-18,  M. 

1  fcy<^  <«ie«l,  to 
•*tra— Lust*. 

Tai 

postage  extra.— LtfjfT,  Tool  Merchant,  39?,  Uacknry-ro»i,  LoaJoa. 

Safety  Bicycle,  rear-driving,  Bown's  ballbtarin?!^ 

both  wheela,  new  cost  £B  10a.,  £S  5s.     for    cash— IliaTstiu  ^ 
Worcester-street  Wolverhampton. 

I>ynamos.  from  90a.  upwards,  m«de  for  any  de«ni 

on^ut.    Reduced  lists  now  ready.— H.  JoNsa. 

Manchester  Gramme-type  Dynamos,  wrought  com, 

laminated  armaturea,  high   efficiency,  (ram  6  lights  upiruidA— U. 
Jonas. 

New  Lists  now  ready.    Over  40  Dynamos  to  tdoet 

from.    Addressed  wrapper  or  one  stamp — H.  Jonas. 

2>ynamos,  lighting,  plating,  aboring,  ftc.   KewH 

one  stamp.— H.  Jonns,  Electrical  Engineer^  14^  High-atrect,  La- 
beth,  S.E. 

Diamond  Drills,  horn  la.    Spring  Drill  8toek  lol 

postage.  Is.  Sd.  ;  Pump,  do.,  4s.  IJd. — Betow. 

Diamond   Points  for   all    kinds   of  engiaTisi, 

writing,  and  ruling,  from  3s.  Sd.— Below. 

Diamond  Turning   Tools,   for  truing  Eidot 

wheels  and  turning  hard  steel,  nom  6a.— Below. 

Glaziers'  Diamonds,  from  On.  6d. ;  ze-seU,  2ju  SI 

Circular  Cutting  Diamond  a,  Diamond  a  for  Lnpidaries.— Bdov. 

Diamond  Sparks,  for  China  riveters,  from  <U.- 

WooDS  and  ToessAiirT,  51,  Spencer-  street,  ClerkenwaU,  Lnexioa. 

Look  Here!     Workmanship  GKiaranteed.  pUmr. 

Turning,  and  Screw-cutting  i    any    kind. — Huooson,   Tool  )Lk» 
Cleckheaton,  Yorkshire. 

Smoke   British    Herb    Tobacco.  —  Spl«od]d 

flavour,   eaquiaite   aroma.    Quarter- pound    packet,  post  frK  'i.- 
Knionr,  Druggist,  Portsmouth. 

85  new  Trade  Becipes  for  6  Htamna.    A  foituot 

worth  £fi0  if  used. — JACKsoa,  w,  Linenhall-atrect,  BAUymrsA. 

Armature  Punchings.  slotted  rings  and  drum*. 

Trade  only  aupplied.— 16S,  George-street,  We«t  llockle},  8)nni£i-.iiS^ 

Microscopic  Mounting'  Materials.— All  kiadi 

of  requisites  supplied  at  NoanAx's,  178,  City-road,  oa  tbe  k-«ts: 
terms. 

Success  for  You.     Taylor's  new  list  Moofy- 

Making  Trade  Secrets,  gratis,  post  fr«e.^TATi.ott,  Woodbine-itntl> 
Lcwsbury. 

Plane  Irons,  no  grindmg,  less  whetting,   Saopk 

knife,  screws,  &c.,  6d.— Haibxaxd  PtAsran  Co.,  Par,  ComwtU- 

Piles I— F&lmer's  "Indian  Ointment"  ctxres  B«<mL<ii« 

cases,  1  Sid.,  3s.  6d.,  internal  remsdies  included.— Chapel-tar  rare,  ^'^'^ 
Auckland,  Durham. 

's  Renowned  Prescriptions,  ss-  ^ 

See.    Thirty  yenn'  c^britjr.  B»«^ 
.bore. 

Breechloader,    double,    central    fire,    by  CaHn. 

Lincoln's-inn,  accept  Us. — HoosaaEarka,  Leicester  L«dge,  btckias 
bam  Estate,  Hampton. 

Boyal  Mail  Cripper  Tricycle,  splendid  condlti'n. 

accept  £7  lOa.,  coat  £'.U.— Aant  CoMTaAcron,  GrAnnlls-rasd,  ia^- 
gate. 

Wheel-cutting  and  Di-vldine  to  18  inehei  da- 
meter,  in  bras|  only. — Claoo,  Belinda-street,  uonalat,  Leeda 

Wnt6  for  King,  Mendham  and  Oc's  {Biiftali 

new  iLLcsTnATno  Catalog  ua,  i^d.    Acknowledged  to  be  ianlaai^r 
to  amateurs. 

Lathe  Heads,  Castings,  4Hn.  centre,  back-goar,  5*. 

pair,  atrong  (nottoya.)- W.  Wnirn an,  Peel- street,  Bamslry. 

Electro-Platinar    and    aUdiuR.- PpAs  note 

this  art  easy.    Requisites  supplied. — 11,  We»t  India-road,  E. 

BaxLJo  Strinn,  gut,  from  2d.  to  Gd.  each ;  covenal 

rincs,  9d.  to  6d.    Photos,  of  Banios,  4d.— Below. 


Curing  quickly  Chronic  Loaaea, 
purifymg  remedies  included. — Al 


strings, 


Banjos,  Strings,  Fittings.  Price  list,  one  staiBp.- 
WuiDsn,  B*nio  Specialist,  IB,  Jeffrey'a-atrcet,  Kentish  Ton  rcac- 

100  Faeketa  of  genuine,  freshly-saved,  baxdy  Fl^M' 

Scaua  for  la.,  post  free.  Is.  Id. ;  all  named  and  CTsry  paA*!  AJfef**^ 
Probably  the  most  sztrsordinary  stuUmgaworth  erwr  oArvi  m  tf ^ 
advertisement.  If  not  considered  worth  four  umea  the  uacMiot  <** 
can  be  returned,  and  the  sum  paid  will  be  at  once  refended  mf^*  *' 
the  parcel  can  be  sent  without  prepayment  if  aaliaiactor;  *'^'^^^* 
are  given.  Presh  genuine  vqtetablc  seeda  aUo  for  diifMaaL  lu^*** 
able  men  wanted,  to  add  to  their  ineome  by  wUiu;  aho«a  a  t<s^ 
mission.— T.  RtcnAnns,  S,  Cfanham- terrace,  Uxlord. 

Smokers,  don*t  buy  pipes  before  seeing  the  **  Medical 
FATsnT,"  illustrated  particulars,  post  frve.— Addrus,  rarcvMr 
S3  ,Cotham  UiU,  Bristol. 
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EXTBACTS   FKOK  BEBQEEOV. 

— xxm. 

Frenoh  Oval  Ohnok. 

THE  English  oval  chuck  givee  exact 
results ;  but  unleaa  a  large  diameter  is 
given  to  it,  it  is  only  possible  to  obtain  with 
HiiH  machine  small  or  Tuodeiate-sized  articles, 


to  which  a  much  greater  degree  of 
eccentricity  can  be  given  in  proportion  to 
its  diameter,  as  will  be  understood  trom  the 
descriptioQ  of  it,  which  wc  are  about  to  give. 
Fig.  1,  Plate  3a,  represents  the  imntOTable 
burel  of  the  elliptic  chuck.  This  port,  which 
is  perfectly  cylindrical  within  and  without, 
arod(Fig.  8),  of  which  the  extremity 
at  B.    At  the  opposite  end  of  this 


some  rod  is  fixed  a  piece  of  iron.  A,  seen 
plan  (Fig.  4),  of  from  two  to  four  inches  in 
lengtii,  according  to  the  size  of  lathe  and  the 
eocentricity  it  is  desired  to  give  it.  This 
piece — one  end  of  which  is  fixed  to  the  rod— 


termines  the  eccentricity.  The  lathe  mandrel 
A,  Fig.  A,  bored  through  it«  length,  leceives 
with  friction  the  rod  and  its  barrel,  and  turns 
upon  it,  since  the  rod  and  its  barrel  are  im- 
movable, because  they  are  held  fast  by  the 
notch,  or  squared  part,  B6,  Fig.  1,  and  by 
the  nut  n.  Fig.  5.  On  the  shoulder  of  the 
mandrel  A,  Fig.  S,  is  fixed,  by  strong  counter- 
sunk screws,  a  brass  plate.  A,  Fig.  3,  and  C, 
Fig.  2,  hollowed  out  to  ite  centre  with  a 
recess,  having  a  diameter  equal  to  balf  that 
of  the  plate,  and  sufficiently  deep  to  allow 
the  fork  aa.  Fig.  3,  to  rest  flush  with  its 
surface.  This  tork  carries  a  small  stnd, 
b.    Pig.     3,     the    eccentricity     of     which 


because  the  elongation  or,  to  speak  more 
correctly,  the  eccentricity,  which  can  be 
given  to  the  sliding- ring,  in  order  to  lengthen 
the  oval,  is  very  limited  as  it  cannot  exceed 
half  the  difference  which  exists  between  the 
radius  of  the  mandrel- shoulder  and  that  of 
the  back-plate  of  the  chuck.  It  is,  in  fact, 
evident  that  as  soon  as  the  guide-ring  has 
traversed  this  distance  its  interior  circum- 
ference will  touch  the  shoulder  of  the 
mandrel,  and  cannot  advance  further.  When, 
therefore,  it  is  desired  to  execute  work  of 
large  size — suck  as  a  picture-frame  or 
a  panel  or  other  such  article  —  the 
French  ellipse  chuck  is  preferably  em- 
TOXb  XLIX.-XO.  i,sa7. 


rests  in  a  fork  also  of  iron,  a  a.  Fig.  3, 
separately  in  Fig.  9,  which  has  the  power  of 
extending  or  ehertoniug  itself  according  to 
the  amount  of  eccentricity  which  is  te  be 
given  te  the  chuck.  This  leo^  once 
decided,  the  screw  in  a.  Fig.  3,  is  tightened, 
iiTii'ting  the  two  pieoee,  and  securing  the 
eocentmoity  of  the  fork. 

Behind  the  lathe  poppet  fi  ie  an  iron 
frame,  C,  on  which  ie  fixed  a  forked  standard, 
D,  between  the  branches  of  which  the 
flattened  part  b,  Fig.  1,  of  the  rod  already 
spoken  oi  enters,  and  a  wing-  nut,  b,  Fig.  o, 
renders  immovable  the  rod,  ite  barrel,  and 
the  piece  at  the  further  end  of  it,  which  de- 


determincs  the  length  of  the  ellipse.  Two 
guide  bate  of  steel.  B  B.  are  fixed  to  the 
plate  09  in  the  English  olUpee  chuck,  can^- 
mg  a  dove-toiled  slide,  ^g.  4.  Upon  the 
face  of  this  sLde  and  in  ite  thickneas  is 
worked  a  recces,  in  which  are  placed  two 
guide  bars,  between  which  elides  a  cam,  b, 
which  can  only  move  lengthwise  in  the  guide 
bars.  The  whole  is  flush  with  the  large 
slide.  This  cam  b  is  pierced  in  ite  centre 
with  a  round  hole,  into  which  the  stud  b.  Pig. 
3,  enters.  Thus  when  the  slide,  Fig.  4,  is 
brought  against  the  plate  A,  Fig.  3,  and 
retained  totween  the  guides  B  B,  Fig.  3, 
while  the  stud  enters  the  hole  of  the  small 
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slide  b.  Fig.  4,  since  the  fork  is  immovable, 
if  the  mandrel  and  the  back  plate  reyolve, 
the    lar^    slide    B,    Fig.  4,   replaced  as  it 
appears  m  Fig.  2,  must  necessarily  move  to 
and  fro  in  the  direction  of  its  guide  bars,  and 
describe    an    ellipse.    At    C,    Fig.    2,    are 
represented  the  group  of  pieces,  the  work- 
ing   of   which   produces   the    ellipse  when 
all    the    parts   are    mounted     one    on  the 
other ;  a  is  the  shoidder  of  the  lathe-mandrel. 
To  this  is  attached,  by  strong  screws  with 
countersunk  heads,  the  brass-plate  b,  repre- 
jsented  separately  at  A,  Fig.  3,  which  carries 
the  guide-bars,  and  forms  one  piece  with 
them ;  ccis  the  movable-plate  or  slide  repre- 
sented at  B,  Fig.  2.    If,  then,  it  is  desii-ed  to 
turn  in  the  lathe  a  piece  of  ellipse  form,  the 
work  is  begun  by  loosening  the  o^ck-nuts  B 
and  a,  Fig.    1,  and  as  the  rod  B,  passing 
through  the  barrel  A,  is  attached  at  its  other 
end  to  the  little  iron  plate  e  by  one  of  its  ends, 
and  since  this  plate  fits  in  rebates  worked  in 
the    thickness    of   the    fork  a  a,  this  fork 
acquires  in  this  way  the  power  to  slide  up  on 
the  plate,  and  to  give  more  or  less  eccen- 
tricity to  the  pin  b.    This  pin  is  to  be  set  to 
such    eccentricity    as    may    be    desirable 
by  moving  the  shde  to  the  necessary  point  in 
the  direction  of  its  lens^th.    A  division-plate 
marked  upon  the  guide*bar  A,  Fig.  2,  gives 
the  power  of  asceiiainine;  this  without  trial. 
It  suffices  to  measure  tne  two  axes  of  the 
ellipse  which  it  is  desired  to  form ;  half  of 
their  difference  gives  the  distance  which  the 
stud  must  traverse.    The  nut  a  is  then  to  be 
lightly  screwed  up,  whieh,  bearing  ao^ainst 
the  burrel,  draws  tne  rod  aeainst  it,  ana  con- 
rsequently  also  the  little  plate,  and  prevents 
the  fork  from  sliding  and  altering  its  position. 
A  little  good  oil  is  to  be  applied  to  tne  barrel 
and  all  parts  subject  to  motion,   aad  the 
work  is  to  be  done  in  the  same  way  that  we 
iiaye  explained  in  treating  of  tiie  English 
•ellipse  chuck.     Such  is  the  ellipse  chuck 
which  has  long  been  in  use  ana  which  is 
f^iaH  used  by  those  turaers  who  execute  work 
•of  large  size  ;  but  this  machine  needs  a  lathe 
.and  fittings  of  a  special  character  which  can 
be  applied  to  no  other  purpose,  and  does  not 
"dispense  with  the  need  of  an  ordinary  chuck 
lathe.    We  "have,  therefore,  sought  for  and 
■«  diccovered  a  mode  of  adapting  this  apparatus 
!  to  the  ordinary  lathe,  of  which  the  mandrel 
A  s? bored,  broached  out,  and  its  exterior  turned 
upon  its  own  bore,  which  does  not  prevent 
"the  attachment  of  all  those  other  pieces  of 
.:  apparatus  of  which  we  have  given  *or  shall 
r  :5ive  a  description.  0.  J.  L. 
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The  Sun. 


.  4 

§ 

Souths. 

At  Greenwich  Mean  Noon. 

O 

,1 

Right 

Aacen- 

don. 

Declina- 
tion. 
North. 

Sidereal 
Time. 

1 

6 

11 

16 

21 

26 

.    31 

h.  in.    8. 
11  66  66*64*" 
11  66  33-26  „ 
11  66  11-61  ,, 
11  66    9-94  „ 
11  56  22-61  „ 
11  66  48-79,, 
11  67  27-38  „ 

h.  m.  B. 
2  36  22 

2  64  36 

3  14    2 
3  33  43 

3  63  39 

4  13  48 
4  34     9 

16  13  14 
16  40  11 

18  0  10 

19  12  36 

20  16  66 

21  12  37 
21  69  11 

h.  m.     8. 
2  38   26  09 

2  68     7-87 

3  17   60-66 
3  37   33-43 

3  67    16-21 

4  16   68-99 
4  36   41-78 

• 

Ooonltatlons  of  (and  Kear  Approaches  to)  Fixed  Stars  by  the  Xoon. 


OU3 


The  method  of  finding  the  Sidereal  Time  at 
Mean  Noon  at  any  other  station  is  explained  on 
p.  348  of  Vol.  XL VIII. 

After  May  22nd  there  is  no  real  night  in  any 
part  of  the  U  nited  Kingdom,  twilight  persisting 
from  sunset  to  sunrise. 

The  intervals  at  which  spots  appear  on  the 
«un*B  surface  continue  to  be  very  rare. 

The  Kooa 

Enters  her  First  Quarter  at  6h.  42 -6m.  a.m.  on 
^Che  8th,  and  is  Full  at  6h.  42 •2m.  a.m.  on  the 
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26  Sagittarii 
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B.A.C.  6727 
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Reappear- 
ance. 


Moon's 
Limb. 


ft 


h.  m. 

11  17p.m. 
{2  18  a.m. 

2  27 
♦3  42 

12  46    „ 
8  13  p.m. 

3  29  a.m. 

4  69    „ 
11  67p.m. 

1  43  a.m. 
161 


»» 


it 


Bright  1  278 

Bright  318 

Bright  236 

Bright  327 

Bright  331 

Dark  300 

Dark  298 

Dark  219 

Dark  246 

Dark  212 

Dark  210 


237 
2S6 
196 
288 
321 
334 
292 
200 
277 
231 
228 


t  Near  approaches.      %  Moon  below  the  horizon.     *  Star  setting.     An  illustrated  deacription  of  tlir 
construction  and  use  of  the  ahove  table  will  be  found  on  p.  349  of  Vol.  XL VIII. 

Approximate  Times  of  the  Greatest  Eastern  Elong-ationa  of  Saturn's  Five  Imisr 

Satellites,  visible  at  Ghreenwich. 
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4 
4 


SateUite. 


Mimas 


Mimas 
Mimas 
Enceladus 


5*§ 


11*4  p.m. 
10-1 

8-7 

9-8 
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Satellite. 


Dione 
Tethys 
Enceladus 
Tethys 


H. 


10*6  p.m. 
11-8    „ 
12-6  a.m. 
9*1  p.m. 


16 
16 
19 
19 


SateUite. 


Enceladus 

Dione 

Mimas 


Mimas 


8*9  p.m 

9-4 
12-0 
10-6 


a 


n 


M 


A  description  of  the  construction  and  use  of  the  above  table  will  be  found  on  p.  349  of  Tq 
XLVTII.    The  Greatest  Eastern  elongations  of  Saturn's  principal  Satellite,  Titan,  will  happen 
1  Ih.  p.m.  on  the  4th,  and  again,  at  the  same  hour  on  the  20th. 


16th.  She  will  enter  her  Last  Quarter  at 
9h.  63 'Im.  at  night  on  the  2l8t,  and  be  New  on 
the  29th  at  6h.  19 '6m.  p.m. 


Day  of 

Moon's  Age 

Souths. 

Month. 

at  Noon. 

Days. 

h. 

m. 

1 

1-4 

1 

6-1  p.m. 

6 

6-4 

6 

6-9    „ 

11 

11-4 

9 

6-9    „ 

16 

16-4 

•12 

42-7  a.m. 

21 

21-4 

6 

460    „ 

'J6 

26-4 

9 

36*2    „ 

31 

1-8 

1 

23*7  p.m. 

The  Moon  will  be  in  conjunction  with  Mercurv 
at  6h.  p.m.  on  the  6th  (Mercury  1'  9'  N.) ;  with 
Saturn  at  lOh.  p.m.  on  the  7th  (Saturn  V  28'  S.) ; 
with  Jupiter  at  3h.  a.m.  on  the  18th  (Jupiter 
0°  16'  S.) ;  with  Venus  at  4h.  p.m.  on  the  26th 
(Venus  4°  30'  N.) ;  with  Mirs  at  4h.  a.m.  on  the 
30th  (Mars  3°  3'  N.)  ;  and,  for  the  second  time 
this  month,  with  Mercury  at  4h.  p.m.  on  the 
3l8t(Morcury  1*  63'  N.). 

When  these  Notes  commence  the  Moon  is  in 
Taurus,  in  the  course  of  her  passage  over  which 
^e  arrives  at  2h.  a.m.  on  the  4th  at  the  boundary 
of  the  extreme  northerly  part  of  Orion.  She 
only  takes  five  hours  to  cross  this,  and  at  7  o'clock 
the  same  morning  emerges  in  Gemini.  At 
1  Ih.  30m.  a.m.  on  the  6th  she  passes  from  Oemini 
into  Cancer,  and  quits  Cancer  in  turn  for  Leo  at 
2h.  30m.  a.m.  on  the  8th.  Her  journey  through  Loo 
occupies  her  until  9h.  p.m.  on  the  10th,  and  she 
then  passes  into  Virgo.  She  remains  in  Virso 
until  midnight  on  the  13th,  at  which  hour  she 
leaves  it  for  Libra.  As  she  journeys  across  Libra 
she  arrives  at  3h.  30m.  p.m.  on  the  16th  at  the 
western  edge  of  the  northern  spike  of  Scorpio, 
which  she  traverses  by  midnight,  and  comes  out 
in  Ophiuchus.  She  leaves  Opmuchus  at  9h.  a.m. 
on  the  1 7th  for  Sagittarius.  At  2h.  30m.  p.  m.  on  the 
19th  she  passes  out  of  Sagittarius  into  Capri- 
comus.  She  leaves  Capricomus  for  Aquarius  at 
9h.  30m.  a.m.  on  the  21st,  which  constellation  she 
quits  for  Pisces  at  Ih.  p.m.  on  the  23rd.  Journey- 
ing across  Pisces  she  arrives  at  4h.  a.m.  on  the 
24th  on  the  confines  of  Cetus,  and  enters  that 
constellation.  She  re-enters  Pisces  at  Ih.  p.m.  on 
the  26th,  only,  hewever,  to  plunge  for  the  second 


time  into  Cetus  at  llh.  a.m.  on  the  26th.  Wb.-:: 
she  finaJly  quits  Cetus  at  midnight  on  that  djiy. 
it  is  to  emerge  in  Aries.  After  crossing  Arte- 
she  enters  Taurus  at  6h.  a.m.  on  the  28th,an(l4<) 
at  the  beginning  of  the  month,  after  traTerdni; 
that  constellation  arrives  at  the  most  noitheriy 
past  of  Orion  at  9h.  a.m.  on  the  31st.  Sheonl} 
takes  three  hours  to  pass  through  this,  and  the:> 
enters  Gemini.  She  is,  of  course,  in  Gemini  at 
midnight. 

Keroury 

Is  an  Evening  Star  throughout  May,  and  i^  t- 
well  placed  as  he  possibly  can  be  for  the  obserrer. 
He  attains  his  greatest  elongation  East  of  theSwi 
(22*  44')  at  7  p.m.  on  the  2*th,  and  as  he  haa  ven 
great  North  Declination  about  this  time  he  doesiu.: 
set  until  after  1  Oh.  p.  m.  He  consequently  is  a  rrli- 
tively  conspicuous  object  to  the  naked  eye  aftt  r 
sunset  over  the  W.N.W.  horison.  Hisangiilir 
diameter  increases  from  6*2"  on  May  1st  to  9  4 
on  the  last  day  of  the  month. 


Right 

Declination. 

Souths. 

II 

Ascension. 

North. 

h.     m. 

O                    1 

h.    m. 

1 

3      3*7 

18      6*7 

0    25*3p.SL 

6 

3    45*5 

21     270 

0    47-3    „ 

11 

4     26*0 

23    47*8 

1       6*9    „ 

16 

6       00 

26      6*4 

1     22-2    M 

21 

6     291 

26     30*8 

1     31*6    „ 

26 

6     61*4 

26     12*4 

I     34*2    „ 

31 

6       6*1 

24     22-4 

1     291    „ 

The  study  of  the  above  ephemeris  will  sho« 
that  Mercury  starts  from  a  point  rather  mor? 
than  r  south  of  the  4 -6th  magnitude  ^ 
d  Arietis,  and  travels  across  the  entire  width  of 
Taurus  into  Gemini.  He  will  be  some  3*  aofltfc 
of  the  Pleiades  on  the  night  of  the  6th,  bat  will 
not  approach  any  conspicuous  star  otherwise 
He  win  be  in  conjunction  with  Mars  (1*  9"  N.  i^ 
that  planet)  at  6h.  p.m.  on  the  6th. 

Venus 

Li  a  Morning  Star  all  through  the  month*  Shf  i^ 
not  in  .a  particularly  good  position  lor  the  ob- 
server, as  she  rises  in  such  bright  twilight .  t  -^ 
her  tenuous  crescent  presents  a  beautiful  spc^ta^^ 
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in  the  telescope.  Her  angular  diameter  diminiahes 
from  58"  on  the  1st  to  41  *2"  on  the  Slat. 
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h.   m. 

e           « 
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11 
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16    37-4 
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2    2-7 
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21 

2     1*6 

12    41-6 

10 

4-6    „ 

26 

2     3*9 

11     64-6 

9 

47-3    „ 

31 

2    9-5 

11     34-3 

9 

33-2    „ 

The  pendnlom-like  path  above  indicated  lies 
wholly  in  a  harren  part  of  Aries. 

1L\R8  and  JuprrsB  are  both,  for  the  purpose  of 
the  obeorver,  invisible ;  and  Nbptunb,  who  comes 
into  conjunction  with  the  Sun  at  3h.  a.m.  on  the 
23rd,  is,  of  oonne,  absolutely  so. 

Satnm 

Is  now  rapidly  approaching  the  West,  and  to  be 
seen  to  the  sUghtest  advantage  must  be  looked 
for  the  moment  it  is  dusk  enough  for  him  to  be 
perceptible.  He  is  in  quadrature  with  the  Sun 
at  Ih.  a.m.  on  the  4th.  He  Souths  in  bright 
gunshino  even  at  the  beginning  of  May,  and,  of 
rourse,  does  so  sooner  and  sooner  every  day. 
His  angular  equatorial  diameter  dwindles  from 
16*4"  on  May  1st  to  16*6"  by  the  last  day  of  the 
mcmth. 


Right 

Declination 

Souths. 

PS 

Ascension* 

North. 

h.  m. 

e              f 

h. 

m. 

1 

9    60 

17    49-8 

6 

26*6  p.m. 

6 

9    6-7 

17    46-6 

6 

7-6   „ 

11 

9     7-6 

17    42-7 

6 

48-8   „ 

16 

9    8-6 

17    38-0 

6 

30'2   „ 

21 

9    9*8 

17    32-7 

6 

11-7    „ 

26 

9  IM 

17    26-7 

4 

63-3    „ 

31 

9  12-6 

17    20-1 

4 

361    „ 

This  short  arc  is  described  in  the  blank  eastern 
confines  of  Cancer. 

UrantiB 

Should  be  looked  for  as  soon  as  it  is  dark,  on  as 
near  to  the  Meridian  as  can  be  managed,  in  order 
to  be  &drly  well  seen.  His  angular  diameter 
decreases,  quite  insensibly,  from  4^^  at  the  begin- 
ning to  3*8"  by  the  end  of  May. 


Day  of 
Month. 

Right 
Ascension. 

Declination 
South. 

Souths. 

h.     m. 

o           § 

h. 

m. 

1 

13  11*3 

6    51-4 

10 

31*1  p.m. 

6 

13  10*6 

6    47-2 

10 

10-8  „ 

11 

13     9-9 

6    43-3 

9 

50-6   „ 

16 

13     9-3 

6    39*8 

9 

301   „ 

21 

13     8-8 

6    36-6 

9 

10-0   „ 

26 

13    8*3 

6    33-8 

8 

49-9   „ 

31 

13     7-8 

6    31-4 

8 

29-8  •„ 

Hence  Uranus  will  be  found  to  be  describing  a 
Ehort  retrograde  arc  roughly  in  the  direction 
from  Spica  towards  9  Yirginis. 

Oreenwleh  Keaa  Time  of  Southing  of  Ten 
of  the  Principal  Placed  Stars  on  the  Klght 
of  Kay  let,  1889. 

Ster.  ,       Souths. 

n.  m.    s. 
a  Uisse  Majoris  ..         ..     8  17    6*61  p.m. 

eCxateris  8  33  68*67   „ 

I  Corvi 9  24  28-16   „ 

yJVh'ginis        9  66    0-03   ,, 

tt  Oanum  Venaticorum  ..   10  10  46*91   ,, 

Spica  Yirginis 10  39  11-73   „ 

>l  TJiasd  Majoris  ..         ..11    2  67*66   ,, 

Arctums  11  30  18*60   „ 

alibraa ^12    4  21*49  a.m. 

a  Corona  Borealis       ..         ..♦12  49  29-11   „ 
•  On  May  2nd. 

The  method  of  finding  the  Greenwich  Mean 
Time  of  Southing  of  either  of  the  stars  in 
the  above  list  on  anv  other  night  in  May,  as 
alio  that  of  determinmg  the  Local  injstant  of  its 


Transit  at  any  other  station,  will  be  found  on 
p.  360  of  Vol.  XLVin. 

Shooting  Stare 

Are  somewhat  rare  in  May.  The  1st,  2nd,  ISth, 
and  30th  are  the  most  likelv  nights  on  which  the 
watcher  may  be  rewarded  by  their  apparition. 
Fire-ballB  mav  be  looked  for  at  the  very  begin- 
ning and  end  of  the  month,  as  also  about  the 
20th  and  21st. 


A  METHOD  OF  ILLTJimr ATIHO  A 
LABGE  PAEABOLIC  JET  OF  WATEE. 

THE  installation  of  the  great  fountain  on  the 
Champ  de  Mars  for  the  Universal  Exposition 
at  Paris,  provides  for  the  illumination  of  several 
parabolic  jets  of  water  of  large  dimensions. 
The  method  which  has  so  often  been  employed 
for  the  illumination  of  such  fountains  is  one  pro- 
posed so  long  ago  as  1841,  by  M.  CoUadon 
(Cotnptet  Bendusy  t.  xv.  p.  800).  In  his  arrange- 
ment the  stream  of  water  escapes  from  a  drcular 
orifice  forced  in  one  of  the  vertical  faces  of  a 
reservoir,  shaj^  like  a  parallelepiped;  the 
stream  is  illununated  interiorly  by  a  convergent 
bundle  of  rays  of  light  furnished  by  a  lens  set  in 
the  opposite  face  of  the  reservoir. 

When,  however,  it  is  desired  to  obtain  the 
same  ^ect  with  a  jet  of  water  of  large  diameter 
and  of  ffreat  amplitude,  it  is  found  that  by 
the  old  arrangement  the  water  is  only  illuminated 
for  a  length  of  about  one  mHre,  and  that  with 


IHPEOTEirENT  IV  FEET -SAWS. 

THE  following  description,  with  illustration, 
of  an  improved  fret-saw  arrangement  may- 
be suggestive   to  those  of   our  readers    whose- 
mechimical  operations  are  objected  to  at  home. 
The  invention  has  been  patented   by   Mr.   J. 
Charles,    of    Gloster-texrace,    Weymouth,    and 
consists  in  making  fret-work  machines  to  work 
with  greater  ease  and  less  noise.    Fig.  1  is  a  side- 
view.  Fig.  2  an  end  view,  Fig.  3  a  ^lan  of  the 
worktable  or  bench,  and  Fig.  4  a  top  view  of  the 
slide  bracket  ff,     0  is  a  removable  square  bar, 
preferably  of  steel,  held  in  socket  b  and  metal 
plate  Cf  which  latter  also  serves  as  a  stop  for  the 
work  on  the  table  or  bench.     To  the  free  end  of 
the  bar  a  is  screwed  or  otherwise  fixed  a  round 
bar,  df  the  outer  end  of  which  reaches  up  to  or  a 
little  beyond  and  over  the  position  of  the  working 
ret-saw  blade,  and  so  that  the  two  b  ars  together 
form  a  kind  of  overhanging  spring  bar.     This 
bar  may,  if  preferred,  be  made  in  one  piece  of 
any  suitable  cross  section  or  of  more  than  one- 
cross  sectional  form ;   0  is  a  fiexible  or  elastic 
band,  wiUl  clip  /  which  couples  the  end  of  the 
spring  bar  to  the    saw-frame ;   ^  is  a  bracket 
sliding  up  and  down  over  fixed  vertical  guide- 
rods,  A,  the  upper  ends  of  which  are  held  in  the- 
under  side  of  the  table  and  the  lower  ends  stenped 
into  part  i .     This  bracket  ff  may  also  be  maae  in 
two  parts,  fixed  together  as  shown  in  Fig.  6,  the- 
horizontal  plate  taking  on  to  the  vertices  bosses 
and  web.     The  saw -handle  may  be  turned  freely 
in  the  horizontal  part  of  slide  bracket  ^,  so  as  to- 
move  the  saw  and  saw-frame  along  the  arc  of  a 


difficuicy.  Further,  that^this  length  diminishes 
in  proportion  as  the  amplitude  or  the  section  of 
thejet  is  increased. 

The  idea  has  occurred  to  M.  Bechmann  to  re- 
place the  ordinary  iet  by  a  hollow  one,  into 
which  the  light  would  penetrate  without  having 
to  traverse  the  water  of  the  reservoir  itself.  This 
has  been  realised  by  means  of  two  metallic  frusta 
of  a  cone  fitting  one  into  the  other,  and  carrying 
prolongations  of  cylindrical  form.  The  water  is 
forced  mto  the  space  between  the  two  frusta  and 
thus  issues  forth  by  an  annular  orifice  forming  a 
hollow  stream.  Tne  rays  of  Ught  are  supphed 
from  a  focus  situated  behind  the  api>aratus ;  after 
having  freely  traversed  the  interior  frustum, 
these  rays  are  reflected  on  to  the  internal  walls  of 
the  let  of  water,  brilliantly  illuminating  them. 

Tne  diameter  of  the  jet  has  been  made  as  large 
as  0*22  m^tre  in  the  experiments,  and  it  was  even 
then  found  possible  to  illuminate  the  stream  of 
water  to  a  height  of  4*60  metres.  The  walls  of 
the  hollow  let  can  be  made  extremely  thin ;  it 
has  been  reduced  to  three,  and  even  two,  milli- 
m^ree  without  the  light  of  an  arc  lamp  being 
able  to  penetrate  beyond  it.  In  order  to  prevent 
the  jet  from  breaking  up  too  quickly  into  drops, 
partitions  are  placed  m  the  space  between  the  two 
metallic  frusta,  and  these  oppose  the  tendency  to 
a  spiral  movement  of  the  water  which  would 
otherwise  be  generated  there. 

An  elaborate  note  on  this  invention  and  its 
application  to  the  fountains  on  the  Champ-de- 
Mars  was  read  before  the  Paris  Academy  of 
Sciences  on  tiie  18th  of  last  March,  and  attracted 
considerable  attention. 


circle ;  k  are  indiarubber  or  other  elastic  rin^ 
serving  as  noiseless  stops  to  slide  bracket  g  on  ita- 
down  stroke,  and  2  is  an  elastic  ring  of  similar 
mat^ial  fixed  on  the  saw-frame,  and  serving  a» 
a  noiseless  stop  to  slide  bracket  g  on  its  up 
stroke  ;  m  is  a  t»ol  drawer ;  »  is  a  slot  in  bracket 
y,  for  the  withdrawal  of  the  saw  without  any  un- 
fastening. Instead  of  the  flexible  or  elastic  band 
e  as  shown,  a  metallic  or  other  spring  may  be 
employed  for  coupling  the  overhanging  bar  to- 
the  saw-frame.  The  purpose  of  the  overhangingp 
bar  and  elastic  or  spring  coupling  is,  when  the^ 
fret-saw  is  being  worked,  to  relieve  the  hand, 
more  or  less  as  desired,  from  the  weight  of  the- 
saw  and  working  parts  in  connection  therewith, 
assist  the  working  of  the  same,  and  in  conjunc- 
tion with  the  sliae  mechanism  keep  the  saw  in 
the  proper  working  position — this  mechanisnk 
having  for  object  to  insure  an  undevlating  reci- 
procal motion. 


A  MODEL  LOCOMOTIYE-Vn, 

The  Wheels  and  Coupling-Boda. 

I  WILL  now  describe  the  construction  of  these 
portions  of  our  model.  But  as  the  wheels 
cannot,  on  account  of  their  small  dimensions,  be 
made  copies  of  their  originals,  with  welded 
joints  and  tiros,  I  shall,  in  the  next  article,  dis- 
cuss methods  of  construction,  and  the  connate 
matters  of  relative  arrangements  and  proporBons, 
&c.  This  will  complete  the  first  section  of  our 
subject,  after  which  we  shall  proceed  to  the 
engmes  themselves. 
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SECTION    A -A 


mmm^ 


.DRIVING   WHEELS 


The  noidber  of  spokes  in  our  model  wheels  is 
not  qnite  proportional  to  the  number  used  in 
practice.  £a  a  wheel  of  from  6ft.  to  6ft.  2in. 
diameter,  for  which  the  model  drivers  and  leaders 
are  proportioned,  there  would  he  from  18  to 
20  spokes.  I  show  16  only,  and  they  are  quite 
dose  enough  together  for  model-making.  The 
number  of  spokes  is  nearly  proportional  to  the 
fdze  of  the  wheel — ^their  distance  apart,  measured 
at  the  rim — ^generally  about  11  in.  or  12in.,  being 
nearly  alike  m  aJl  wheels,  large  or  small     They 


sectional  forms  shown  in  Figs.  21  and  23 ;  then 
mark  the  spokes,  bore  holes  between  each  with 
centre  bits,  and  carefully  cut  through  with  chisel 
and  gou^.  This  must  be  done  tenderly,  the 
wheel  bemg  well  bedded  on  a  piece  of  bosird  the 
while,  else  the  short  grain  will  become  chipped 
out.  The  edges  are  not  left  quite  keen,  but  look 
better  if  slightly  rounded.  Beine  made  in  hard 
wood,  the  fie  may  be  used  to  obbterate  the  tool- 
marks  previously  to  the  application  of  glass- 
paper.  All  necessary  dimensions  are  given  for 
both  wheels,  and  the  only  respects  in  which  the 
patterns  will  differ  from  their  castings  is,  that 
allowance  will  be  made  for  turning  upon  tiie  out- 
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I      «    CI 


are  placed  so  close  to^;ether  in  order  to  give 
ample  support  to  the  nm — a  weak  rim,  or  one 
insuffioiently  supported,  tending  to  cause  fracture 
of  tbe  tires.  The  section  of  me  spokes  is  rect- 
angular, and  they  taper  from  nave  to  rim. 
'  For  the  mooel  wheels  we  must  'make  two 
patterns,  and  cast  them  in  iron.  It  is  not  abeo- 
lutoly  necessary  to  build  the  pattern  rims  in 
segments,  and  name  the  arms  together,  but  such 
is  the  proper  method  to  adopt.  If  dry,  straight- 
grained,  moderately  hard  mahogany  is  obtain- 
able, the  rim  and  arms  may  be  cut  from  the  solid. 
In  that  case,  turn  the  wheels  &s  discs  first,  to  the 


LEADING  WHCeL5 

•      ^        • 

.F/q.23 

side  and  edges  of  the  "tire,"  and  similar 
allowances  for  tuxning  and  boring  the  boss.  The 
wheels  will  be  cast  in  soft  iron. 

This  cutting  from  the  solid  is  the  quickest,  but 
not  the  most  durable,  method  of  making  the 
pattern,  and  except  perhaps  in  the  case  of  the 
smaller  wheel  I  should  not  adopt  it.    The  alter- 


ative and  correct  plans  are  by  cozing,  or  by 
the  union  of  numerous  pieces. 

Take  first  that  by  cozing.  A  solid  pieoe  of 
mahogany  is  turned  to  the  outlines  of  the  sec- 
tional views  (Figs.  21,  23),  as  before,  and 
prints,  having  the  sice  and  zozm  of  the  inter- 
spaces lying  between  the  arms,  boss,  and  rim, 
are  nailed  equidistanUy  upon  the  wheel  face. 
The  prints  should  not  be  more  than  Vtrin.  or  j^in. 
thick,  and  their  edges  should  be  well  tapered ; 


otherwise  the  narrow  ridge  of  sand  befcween  ead 
win  become  tozn  up  in  moulding.  AGore.\)ox 
(Fig.  24)  is  then  made,  having  the  same  intetiud 
shape  as  the  prints,  its  depth  oeing  equal  to  that 


of  the  wheel  centre  and  print  combined.  A 
dished  bottom  board.  A,  should  be  doweUedoetbe 
bottom  edge  of  the  box  to  give  the  shape  of  the 
curves  next  the  boss  and  the  rim.  If  these 
curves  are  not  imparted  to  the  cores,  their  pla« 
will  be  occupied  with  metal  which  winfaaTetobe 
removed  by  prolonged  filing. 

The  moulder  would  prefer  to  use  a  patten: 
but  as  this  cannot  be  cut  from  the  solid  and  !«• 
tain  its  form  with  any  degree  of  pezmanenoe,  ve 
must,  to  make  it  stix)ng,  build  the  rim  up  in 
segments,  say,  of  about  three  zt>ws,  and  the  arms 
must  be  sunk  therein,  Fig.  25.    AJt  the  boas,  the 


no.2i 


arms  aze  so  dose  to  one  another  that  they  Dut 
mutually  abut  by  radial  edges.  If  the  fitting  d 
these  e<lge8  is  accurately  done,  the  aims  made  to 
abut  also  against  a  central  disc.  A,  and  front  am 
back  bossipieces,  B  B,  glued  thereon ;  this  viU 
make  a  stronger  centre  than  could  be  made  in  anf 
fashion.  Note  that  I  show  the  stuff  for the<^ 
spokes  0  originally  planed  wide  enough  to  allov 
of  the  cutting  of  the  hollows  therefrom.  This 
necessitates  cutting  aU  the  inner  faces  of  the  ami 
with  the  chisel.  But  less  trouble  is  involw 
by  this  method  than  in  planing  the  arms  to  neat 
width,  and  fitting  and  glueing  all  the  holloa 
afterwards. 

The  larger  pattern  will  be  used  both  fortrailinjj 
and  driving-wheels,  but  the  oounterwei^Jgj^ 
not  be  alike  in  each  (compare  Figs.  21.  ^  ** 
these  weights  are  cast  in,  loose  bv  e^l*** 
will  bo  fitted  between  tho  arms  in  ti^P**?",? 

in  the  core-box,  for  some  ^n.oni%r«'*?i^ 
latter  method    is    a^opteil^*!®.™  ^  i\^^v 
the    easier    plan.    In  \i  ^ ♦  ♦  t  ^T?  **J: 
age  stresses  L  apt  k^.^^^J^fJ^  ^^ 
^,  but  by  distriy*«^*^*^^^.*^;^'/««* 
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two  or  three  Brma,  and  luing  soft  ixo&  which  is 
only  modenitelj  oontmctile,  little  or  no  ride  of 
fracture  ia  involred.  In  reference  to  the  ad- 
viaability  of  castinc^  in  the  weif^ta,  in  preference 
to  &Btening  them  in  place  after  the  engine  has 
been  built,  each  mnat  please  himself.  If  absolute 
results  are  required,  experiment  should  properly 
supplement  calculation,  and  the  weights  be  wlded 
accordingly.  The  object  of  counterbajancin^  is 
the  neutmlisation  of  the  unsteadiness  which 
would  be  produced  by  the  weight  and  the 
momentum  of  the  reciprocating  parts.  The 
tendency  of  the'rapidly-moving  pistons,  rods,  and 
cranks  IS  to  cause 'a  fore-and-aft,  and  a  swaying 
motion  of  the  locomotiye,  which,  if  not  counter- 
acted, becomes  dangerous  at  high  speeds.  The 
conditions  are  different  in  outside  and  inside 
cylinder  engines ;  and  in  coupled  and  xmcoupled 
engines,  the  side-rods,  crank-bosses,   and  pins 
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ajBFecting   the   results.    For   these   reasons  the 
correct  counterbalancing  of  engine  parts  becomes 
a  somewhat  complicated  promem,  and  different 
engineers  oftcoi  adopt  different  rides.    If  I  have 
space  I  wiQ  enter  a  litUe  into  this  matterin  the  next 
article.  For  the  model  I  suggest  two  plans  :  one  to 
weight  the  wheels  approximately^ ,  according  to 
dimensions  given,  castmg  the  weights  solid ;  the 
other  to  leave  the  weighting  of  the  drivers  until 
the  engine  is  finished,  and  add  counter- weight 
by  pouring  lead  between  sheet-iron  plates,  bolted, 
and  afterwards  riveted  against  the  arm  faces,  or 
b^  fitting  iron  blocks  against  the  inside  of  the 
run,  and  securing  them  between  plates.     For  the 
most  steady  results  it  would  then  be  found  that 
not  only  might  the  weights  be  more  or  less  than 
those  shown,  but  that  their  position  would  not 
be  precisely  opposite  the  crank  pins,  but  slightly 
farther  round  towards  each  other.     It  wm  be 
observed  that  the  weights  are  not  concentrated 
between  one  pair  of  spokes,  but  disposed  over 
several,  in  order  to  prevent  iniurious  hammer- 
like blows  of  the  revolving  wheels  on  the  rails. 

When  cast,  it  will  be  necessary  to  turn  the 
wheels  all  over,  on  the  treads,  flanges,  rim,  and 
boss  &oes  and  edges,  and  to  bore  holes  for  axles 
and  coupling-rod  pins.    The  turning  and  boring 
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oan  be  done  on  any  face  chuck,  a  separate  chuck- 
ing being  necessary  for  eadi  face,  and  the  pin- 
hole can  be  drilled  either  in,  or  away  from,  the 
lathe. 

Observe  the  coning  of  the  treads,  and  the 
thinning  down  of  the  driving-wheel  flange.  "Die 
first  pomt,  the  coning  (to  an  inclination  of  abeut 
I  in  24)  is  adopted  by  way  of  compromise,  in 
order  to  enable  the  wheels  to  run  both  in  straight 
lines  and  in  curves.  The  coirect  form  of  wheel 
for  straight  running  would  be  that  with  parallel 
tires.  For  curves,  the  wheels  should  form 
frusta  of  cones,  whose  apices  would  be  at  the 
centres  of  the  radii  of  the  curves.  The  centres 
Off  an  the  wheel  axles  should  also  be  radial  to  the 
centres  of  the  curves.  Hince  it  would  be  im- 
possible to  build  engines  after  a  design  which 
would  accord  with  both  conditions,  the  wheels 
are  coned,  and  thus  engines  arc  enabled  to 
acoommodate  themselves  to  the  varying  character 
of  the  line. 
The  effect  of  coning  is  av  follows : — ^The  engine 
h  running  on  a  stri^ht  piece  of  line,  the  flanges 
*  will  be  about  equidistant  from  the  rails.  Enter- 
^  ing  on  and  passing  around  a  curve,  its  tendency 
wul  be  to  run  towards  the  outside  rail  of  the 
..  vrrOf  as  though  to  pass  off  at  a  tangent.  Then, 
L.  *A,  Fig.  26,  is  the' outside,  and  B  the  inside 
b-.:,*^  Q,  the  largest  diameter   of   the   wheel   will 
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mount  A,  and  the  smallest  diameter  of  the  other 
wheel  will  run  on  B.  By  the  lateral  slip  of  the 
wheels,  those  on  the  outer  rails  move  over 
a  greater  space  in  the  same  time  than  those 
on  the  inner  ndls.  Coning,  therefore,  maintains 
a  variable  relationship  between  the  curve  of  the 
road  and  the  rate  of  travel  of  the  whec^  pre- 
venting or  lessening  slip,  which  produces  torsion 
on  the  axles. 

In  reference  to  the  thinniny  down  of  the 
drivins- wheel  flanges,  the  runnmg  of  an  engine 
arouna  quick  curves  imposes  *great  stress  on  the 
flanges  of  the  driving-wheels,  and  consequently 
endlong  stzains  upon  the  crenk-axle.  This  is 
because  the  flange  on  the  inside  driver  forms  with 
the  flianges  of  the  leading  and  trailing  wheels 
the  chord  of  an  arc  of  the  curve.  The  vened  sine 
of  the  chord  will,  with  a  long  rigid  wheel-base 
and  quick  curves,  be  a  very  considerable  dimen- 
sion, causing  great  friction  between  tiie  tire  and 
the  rail.  Hence  the  universal  practice  now  is  te 
turn  down  the  flanges  of  the  driving-wheels  to 
4in.  or  fin.  thixmer  than  those  upon  the  front  and 
hind  wheels,  and  this,  with  the  end-play,  diminishes 
excessive  frictional  contact.  The  flanges  might 
be  removed  altogether,  as  was  done  in  Sie  case  of 
some  of  the  early  Stephenson  engines,  but  for 
the  safety  they  affo^  in  the  event  of  the  leading 
wheels  leaving  the  rails. 

Wheels  are  forced  upon  their  axles  by  an 
hydraulic  pressure  equal  to  12  tons  per  dia- 
metral inch  of  that  part  which  goes  into  the  nave. 
Mr.  Burnett  employs  a  force  equal  to  1^  tons 
multipUed  into  the  square  of  the  diameter  in 
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inches.  A  very  slight  taper — ^tight  and  slack  by 
the  calipers — ^is  given  to  the  hole  and  the  axle 
ends  to  cause  a  better  grip.  In  addition  to  the 
frictional  grip,  it  is  customary  to  insert  a  single 
rectangular  key  into  the  axle  and  the  hole.  Only 
upon  one  railway  is  this  practice  dispensed  with. 
Mr,  Stroudley,  of  the  L.B.  and  8.  Coast  Bailway, 
has  abandonea  the  practice  of  ke^g,  and  states 
that  the  pressure  of  12  tons  per  mch  **  has  been 
found  sumcient  to  retain  the  wheel  in  position 
without  keys,  coUars,  or  any  other  than  tne  nip- 
ping action  given  by  the  elasticity  of  the  melal.*' 
^r  a  model,  the  best  wa^  to  force  the  wheels 
upon  their  axles  is  shown  m  Fig.  27.  Get  two 
soft  bars  of  iron,  A  A,  and  bend  them  double  to 
form  loops.  Having  the  holes  in  [the  wheel  naves 
entered  over  their  axle  ends,  '  let  these  bars 
embrace  the  wheel  faces.  Pass  bolts,  BB, 
through  the  bars,  and  gradually  screw  the  nuts 
down  until  the  wheels  are  pressed  home  upon 
their  axle  ends.  If  carefully  fitted,  no  ouier 
security  will  be  required.  If  not  well  fitted, 
drill  a  ^in.  or  i^in.  hole,  half-way  in  the  boss, 
half-way  in  the  axle,  and  drive  a  circular  pin 
key  in.  (Fig.  23,  B.)  The  loading  and  tiaihng 
wheels  can  be  keyed  in  any  position,  but  the 
drivers  must  be  keyed  in  such  a  position  that  the 
counterweights  come  opposite  the  crank-pins,  a, 
Fig.  28  being  the  weight  for  pin  A  and  its 
attechments,  b  being  that   for  pin  B  with  its 


attachments.  For  perfect  balancing  these  weights 
would  have  to  be  brought  nearer  to^rards  one 
another  by  several  degrees  of  angle,  in  order  that 
each  may  not  only  balance  its  own  cranky  but 
partly  also  the  one  opposite ;  hence  the  advantage 
of  experiment. 

When  pressing  on  the  driven,  the  bars  must 
not  be  nuule  to  embrace  both  wheels,  or  the 
crank  axle  will  become  bent,  but  one  of  the 
bars  must  be  placed  against  the  inside  face  of 
the  outermost  crank- web. 

After  the  wheels  are  drawn  on  their  axles,  the 
latter  had  better  be  run  round  between  dead- 
centres,  and  if  the  tires  are  not  perfectly  true, 
corrected  by  lightly  re -turning. 

The  ooupling-roda  are  shown  in  Fig.  29.  They 
have  plain  bushed  ends  only — a  practice  now 
entirely  in  favour.  Formerly  costly  steap-ends 
were  used  for  these  rods,  and  were  not  a  whit  the 
better  than  are  the  plain  bushed  ends,  but 
rather  the  worse,  because  of  the  stiffness  of 
fitting. 

The  making  of  the  rods  is  as  follows: — A 
rough  forging  of  each  will  be  prepared,  filed 
flat  on  opposite  boss  faces  to  jin.  in  thickness, 
lined  off,  i^in.  holes  marked  at  each  end,  and 
bosses  struck  round.  The  holes  will  be  drilled, 
and  the  outlines  of  the  bosses  and  rods  flled  to 
the  dimensions  in  Fig.  29.  The  gun-metal 
bushes,  bored  to  i^^in.,  and  turned  to  make  a 
driving  fit  into  the  ^ia.  holes,  will  be  pressed  or 
driven  in.  No  device  fer  holding  these  bushes 
in  place  will  be  required  in  a  model.  In  practice 
they  are  variously  held.  Thus,  a  taper-turned 
pin  passes  through  tiie  boss  of  the  coupling-rod 
and  one  side  of  the  bush ;  or  the  stem  of  the 
lubricator  is  carried  into  the  upper  part  of  the 
bush,  or  a  set-screw  is  tapped  in. 

Lubrication  of  coupling-rods  is  done  with 
cotton -wick,  siphoning  the  oil  from  the  cup  into 
the  oil  hole.  A  cover  is  screwed  into  the  top  of 
the  lubricator  cup.  We  cannot  very  well  use  a 
wick  in  so  small  an  affair ;  but  will  simply  driU 
and  countersink  an  oil  hole. 

The  pins  for  the  coupling-rods  are  shown  at 
Fig.  30.    They  are  made  of  wrought  iron  turned 
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to  make  a  tight  fit  in  the  bored  holes  in  the 
wheels,  and  the  part  entering  the  coupling-rod, 
is  properly  case-hardened  and  ground.  Thej 
are  puUed  into  the  wheels  by  pressure,  hydrauhc 
power  being  employed  in  practice.  There  is  a 
thin  coUar  interposed  between  the  portion  enter- 
ing the  wheel  and  that  embraced  by  the  coupling- 
rod.  The  bush  of  the  coupling-rod  makes  a  fiee 
fit  with  the  pin,  and  the  rod  is  held  in  place  with 
a  split  pin  passing  through  a  washer  and  the  pin 
ena.  To  protect  the  pin  from  dust,  the  washer 
may  be  prolonged  to  form  a  capping  over  the 
end.  J.  H. 
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CHAMPHET'S 

POTJin). 

PERHAPS  it  is  a  sign  of  the  times  that  we 
have  so  many  patented  foods,  or  "ali- 
mentary compounds,"  when  years  ago  our  for- 
bears were  contented  with  the  simplest  &re,  axid 
fared  very  well  on  that.  Here  is  a  "composi- 
tion or  compound,*'  patented  in  this  county  by 
Mr.   H.  T.   Champney,  of   New  York,  which 
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oanmsta of  tho  fulliwing  iugiedienU,  pTeferablf 
combined  in  tho  proportiona  stated— vit ;  Defl- 
brinated  blood,  S5  g-tla. ;  whiakev,  IS  gala.  . 
^Ijrcerine.  3'SgaIa. ;  Hlbumen,  13'filb.  i  bontcic 
ncid,  1-SIb.  ;  phloride  of  sodium  (common  salt}, 
rslb.  The  above -named  ingredients  ore  to  bt 
thoroughly  mingled  by  agitaCioii,  and  after  being 
sabjected  to  a  ripening  proceiB  for  about  thirty 
days,  the  product  may  be  bottled  in  inch  manner 
aa  to  exclude  the  air,  and  be  put  on  the  market 
readr  for  use.  "niis  preparation  constitutea  a 
liquid  or  fluid  food,  and  ia  specially  useful  in 
casaa  of  physical  weftkneea,  general  d!ebility,  and 
any  derangement  of  the  digestive  organs.  The 
patentee  prefers  to  make  use  of  bullock's  blood- 
that  is,  the  blood  of  beef  animals,  freshly  drawn, 
although  the  blood  of  healthy  aheep  may  be  sub- 
stituted. The  blood  ia  deflbrinated  in  any  of 
.the  usual  waya,  a  convenient  and  economical 
way  being  to  take  the  blood  just  aa  it  is  dravn 
from  the  animat,  and  subject  it  to  a  vigoroua 
stirring  from  ten  to  fifteen  minutes,  which  will 
prevent  coagulation  and  will  aggregate  the  fibrin 
so  that  it  can  be  readily  separated.  Thia  separa- 
tion is  effected  by  passing  the  stirred  blood 
through  a  fine  sieve  of  about  120  to  130  meshes 
to  the  inch,  when  the  fibrin  will  be  left  on  the 
sieve  and  the  remaining  parts  will  pass  through. 
He  also  prefers  Bourbon  whiskey,  although  other 
brands  of  good  quality  will  anawer.  Chemically 
fure  glycerine  la  preferred,  and  albumen  ob- 
tained from  eggs,  although  albumsn  from  other 
aoJwcei  will  give  fair  results.  In  practice,  for 
convenience  and  economy,  the  patentee  haa  used 
the  desiccated  white  of  eggs,  which,  befor«  being 
mingled  with  the  other  mgredienta,  ia  dissolved 
in  water  at  a  temperature  of  about  120°  Fahren- 
Iioit.  The  proportion  given  above  is  for  the 
desiccated  albumen  before  it  ia  dissolved.  The 
boradc  add  and  chloride  of  sodium  are  obtained 

'Jn  their  common  crystalline  conditions,  and 
should  be  redoced  to  a  fine  powder  before  being 

.  mingled  with  the  other  mgredienta.  Aa  the 
above-named  ingredienU  are  brought  together, 
they  are  thoroughly  inoorpomted  by  agitation. 
'For  this  purpose  a  centrifugal  mixing  machine 

I  may  be  advantageously  employed.      When  the 

.  mixing  is  completed  the  fluid  is  drawn  off  into 
ItarralB  or  other  receptacles,  which  are  buogod  or 
otherwise  secured  ta  prevent  admission  of  £e  air, 
and  it  ia  then  preferably  allowed  to  stand  in  a 
cool  place  for  about  thirty  days  for  the  purpose 
.of  ripening,  when  it  can  be  bottled  and  is  ready 
toe  use.     lire  patentee  haa  ascertained  by  a  long 

noeriea  of  eiponmenta  tbat  the  proportionB  of  the 
several  ingredients,  aa  above  stated,  give  the  beat 

Eractical  reaults,  although  a  marketable  prepara- 
on  similar  in  its  effect  can  be  produced  by 
departing  somewhat  from  the  proportiona  above- 
named.  This  fluid  food  is  preferably  adniinis- 
tered,  in  cases  of  extreme  weakness  and  irrita- 
bility of  the  digestive  organs,  in  small  doses, 
beginning  with  ten  to  twenty  drops,  diluted  with 
about  the  same  quantity  of  water  or  milk,  and 
repeated  every  half  hour,  as  the  patient  can  bear 
it,  to  four  tablespoonfuls  per  day  for  an  adult. 
LAi^r  doses  are  given  with  benefit  where  the 
-•trengthof  the  patient  willbearit.  Fromflveto 
iten  drops  may  be  given  to  bottls-fed  infants  in 
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.XLSCTBO  K0T0B8 :  HOW  HADE  AS9 
HOW  USED .— VI.* 

By  S.  R.  BoTTOKi. 
'i  33.  T>ERHAFS  of  all  the  motors  hitherto 
jZ  constnu^ed,  the  one  des^bed  in  the 
last  seven  sections  is  the  moat  efficient  as  regards 
the  amount  of  power  obtainable  from  a  given 
mass  of  iron,  a  given  quantity  of  wire,  and  a 
given  battoiy  power.     But  from  the  fact  that  the 
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bruahea,  when  of ... 

'the  armature,  this  motor  '. 
when  the  commutator  U 
motor  will  not  start  itself. 

"For light  wort,  Prof.  S.  P.  Thompson"  (see 
his  "  Dynamo  Electric  Machinery,"  from  which 
this  description  is  quoted)  "has  designed  a  small 
motor,  which  has  some  advantages  over  those  of 
Deprsz  and  of  Griscom  [both  these  are  of  the 
Siemens  t3lie  of  armature) .  Hie  field  magnets, 
which  also  constitute  the  tod-pIato  of  the  motor, 
ara  of  malleable  cast  iron,  of  a  form  Uiat  can  be 
cast  in  one.  or  at  most  in  two,  pieces.  The  form 
of  them  is  that  of  a  Joule's  magnet,  with  large 


pole  pieces,  and  wound  with  coila,  arranged 
partly  in  aeries  and  partly  as  a  shunt,  in  certain 
proportions,  so  as  to  give  a  constant  velocity 
when  worked  with  an  external  electromotive 
force  of  a  certain  number  of  volts.  For  the 
armature  a  simple  form  ia  employed,  which, 
without  any  complication,  obviaUa.  dead  points. 
This  result  is  attained  by  modifying  Ibe  old 
Siemens  armature  by  embedding,  as  it  were,  one 
of  the  shuttle -shaped  coils  within  another,  at 
right  angles  to  one  another.  And  having  dupli- 
cated the  ooila,  the  segments  of  the  commutstor 
must  also  be' duplicated,  so  that  it  becomes  a 
4-pait  collector.  There  are  no  solid  iron  parts 
in  the  armature  ;  bat  the  cores  are  made  of  thin 
pieces  of  sheet  iron,'  stamped  out  and  strung 
together." 

;  24.  A  dynamo  and  motor,  with  an  armature 
almost  precisely  similar  to  this  (of  which  Fig.  14 
ofives  a  good  idea)  was  constructed  in  1884  by  F. 
W.    Walker,    and    described    in   the   Enolish 


the  uppor  extremity  ot  the  one  be  m^de  a 
south  pole,  the  upper  extremity  of  the  other 
is  north,  or  viet  mrti.  These  poles  ore 
furnished  with  semidrenlar  prolongatioiu  (An-ii 
or  poh  piteu)  in  soft  iron  B,  B,  B\  B'. 
between  which  is  poised,  on  the  spindle  C,  D,  > 
soft  iron  ring,  A  A,  tumished  with  projediiuf 
teeth.*    This  ring  is  attached  to  the  spindle  D 


flgnred)  are  apt  to  stop  over 
gaps.  Besides,  they  labour  nnder  the  disadvanl 
age  of  always  carrpm;  with  them  ime  coil  which 
is  doing  nothing.  Sot  this  reason  no  detailed 
description  will  be  given  of  the  Deprea  motor,  in 
which  two  armatures  of  the  Siemens  type  were 
employed,  one  placed  90°  in  advance  of  the  other, 
so  that  while  one  was  at  the  dead  point,  the 
other  was  in  full  action ;  or  ot  the  Onacom  (see 
Fig.  15),  which  differs  from  the  Siemens  type 
already  described,  only  in  the  compact,  ring- 
shaped  field  magnets,  wound  so  as  to  have 
consecutive  poles  at  the  hare  portions.  One  of 
the  first  really  self-starting  motora  was  that 
devised  by  Paoinotti  in  1884-5,  afterwards  modi- 
fled  by  Oranune  in  IS76.  For  the  sake  of  its 
historical  interest,  a  short  description  of  the 
Pacinotti  motor  is  here  subjoined. 

§  IA.  The  descriptien  and  illustration  of  this 
machine  is  to  be  found  in  the  Italian  journal, 
It  Nuovo  Cimmlo,  for  the  year  1BS4.  The 
machine  itself,  as  described,  can  be  used  either  aa 
B  molOT,  or  as  a  generatar  of  eltetrieily  ;  and  its 
inventor,  Pref .  A.  Pacinotti,  (alls  special  attention 
to  these  facts  in  the  following  words: — "It 
seems  to  me  that  what  augments  the  value  ot 
this  model,  is  the  facility  which  it  offers  of  being 
able  to  transform  this  electro- magnetic  engine 
into  a  magneto-electric  machine  giving  con- 
tinuous currents." 

The  Pacinotti  machine  consists  in  two  electro- 
magnota  S  and  N  (Fig.  IG),  whidi  may  or  may 
not  be  united  together  below,  affixed  to  a  base 
board,  so  AS  to  stand  flrmly  ujiright,  and  so 
arranged   with    regard  to    the  winding,  that  if 


there  are  also  aiiteen  spaces.  Each 
wound  with  coils  of  insulated  wire.  The 
spindle  is  furnished  with  a  commutator,  E,  in  the 
uiape  of  a  wooden  cylinder,  in  which  are  inaertcd 
copper  or  brass  strips.  The  beginning 
and  ending  wires  of  each  coil  are  attached  to  (kae 
commutator  strips  in  the  following  mode — ^^■■ 
the  end  ot  out  coil  ia  soldered  to  the  Af^nHinj  »( 
tho  next,  and  then  soldered  to  the  neojest  etnp, 
snd  HO  on  all  round  the  ring  and  commutslor. 
Consequently,  tho  wire  forTninr  the  coils,  althoiifti 
capable  of  communicating  electrically  with  the 
springs  (or  bnishea)  F  F  at  opposite  points  of  the 
diameter  of  the  commutator,  is  really  continuom. 
The  ling  can  communicate  its  motion  to  my 
desired  point  by  means  ot  the  rigger  G,  and  n 
driving  belt  fnot  shown).  It  now  the  o^positf 
poles  of  a  battery  are  connected  up  to  th»  btndine 

FP,  whiletheelectro-mapiBtsaJ  '"' 

the  ring  becomes  magnetised  in 
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manner,  which  n-ill  'bo  host  underhtood  by 
r^rence  U>  Fig.  IT.  From  this  it  will  be  seon 
thit  the  cuTTent.  on  entering  the  continuoni  coila, 
from  the  right-hand  bnuh  F,  divides  itself,  and 
takes  two  paUia :  one  round  the  coils  on  the  upper 
half  of  the  ring  to  the  hnuh  F'.  and  the  other 
mund  the  coili  on  the  lover  hnlf  of  the  ring  to 
the  nmo  bmnh  F*.  It  moat  be  noted  that  tho 
'linrtion  of  the  Sow  of  current  is  tho  rern-ie  in 
Ihp  apper  bolt  of  tho  ring  to  what  it  ia  in  the 
liiTer,  since  in  the  upper  half,  the  current  floffs 
from  DtfT  to  vnJtr,  while  in  the  other  it  proceeds 
fnnn  umltr  to  am-.  Aa  n  consequence  of  this,  we 
tianaform  tho  ring,  during  the  passage  of  tho 
I'urr^Rt.  into  lico  taagueU,  the  upper  nBTing  s 
vuth  poto  to  the  light,  and  a  north  pole  to  the 
left,  while  the  under  has  also  a  south  pole  to 
the  right,  and  a  north  to  the  left.  This  is  what 
Prof.  Padnotti  called  a  "tranaTetsol  magnet," 
nnd  is  virtuallj  a  ring  with  two  consacativo  north 
potes  at  one  point  of  the  diameter  and  two  con- 


«,-ciitiTa  south  polos  at  tho  opponte  pmnt  of 
diameter.  Thu  ia  actually  the  only  way 
which  we  can  cause  un  electro -mognetii;,  of  the 
ring  form,  to  evince  active  polarity.  It  willolso 
he  noticed  that  on  atosing  Uie  ring  to  rotate  be* 
tw«eD  the  bnuhea,  Although  the  iron  mass  of  the 
ring  with  its  accompanying  coils  of  wire  moves 
round,  yet  the  N  X  and  8  S  poles  remain  always 
»t  \3xe  Htme  poinlf — viz.,  jruf  aader  the  bnuhet, 

Nov  it  will  be  quite  evident  that  when  such  _ 
ring  thos  magnetised  is  placed  between  the  poles 
of  an  electio-magnet  fonushed  with  homed  pole- 
fiecM.  aa  shown  at  Fig.  IS,  the  right-hand  half 
at  the  ling,  being  thus  kept  continuously  south, 
will  be  coatinoously  attrarttd  by  the  north  poU 
'if  the  electro- magnet,  and  as  continuously  repelltd 


north,  will  be  continuoual; 
[H>1m  of  the  electro-ma 
*ltTael*d   by    the    sou 
ittisctioiu  and  ropulaii 
the  ring  in  the  siime  ( 

wHh  the  cabbage  Busi>cnJ< 
ill  sttnictod  portion  can  i 
altnction,  so  the  ring 
latilisn  as  long  as  curron 
I  iS.  Baaed  upon  the 
pMiiotla's  tnotor,  aamsf  ' 
pooeated  of  the  proper 


;tro-magnet.  At  the 
If  of  the  ring,  beini 
ipcUed  by  the  norU 
ind  aa  continuaDaty 
e.  Ah  those  four 
all  tending  to  1 
□,  tho  ring,  if  free 
'    ~  like  the  donkey 


the  parts,  and  the  importance  of  keeping  the 
magnetic  circuit  as  eoDtinuoui  as  poeaible,  we  are 
able  to  construct  a  very  compact  and  eERcient 


points,"  and  consequently  will  start  directly 
current  is  applied  to  its  lenninals,  irroapoctive  of 
the  position  of  the  commutator  with  rogud  to  the 
brushes. 

To  construct  this  motor,  the  operator  will  need 
a  casting  (in  "  malleSible  "  iron)  for  the  fiold- 
maguet  and  pole-pieces.  In  order  to  secure  tho 
advantage  of  having  the  magnet  circuit  without 
any  interruption,  it  will  be  well  that  these 
(F.M.'s  and  pole-pieces)  should  be  ca«t  all  in  o 

Siece.  For  Uiis  reason  a  pattern  of  the  ^enei 
jrm  and  dimensioiu  ahown  at  Fig.  19  is  to 
made  in  wood,  and  from  this  the  founder  a 
cast  and  Gainfully  anneal  the  easting.  In  the 
figure,  A  is  a  sectional  elevation,  B  the  ground 
plan.  The  dimeoaionB  aro  conoctly  givi 
uichee,  for  a  motor  with  an  armature  3|in. 
aide  diameter.  It  is  not  advisable  to  make  a 
nnaller  armature  of  this  type,  owina  to  the  diffl- 
Colty  of  winding  a  ring  having  a  Hmaller  diameter. 
The  armature  is  shown,  drawn  to  scale,  at  Fiy.  '20, 
and  coosista  of  a  ring  of  malltablo  iron,  'llin.  tn 
diameter,  with  12  cogs,  each  about  Ain.  thick, 
Jin.  high.  The  thiclmess  of  the  substance  of  the 
ring  itself  is  about  (in.,  so  that  the  internal 
diameter  of  the  rinx  is  about  Itin.,  leaving  suffi- 
cient space  to  pass  Uie  wire  eaColy  while  winding. 
The  luptb  of  the  ring  is  2in.  In  our  next 
section  we  shall  show  how  this  motor  ia  to  be 
wound  and  connected  op. 


MAKIVa     ELBOWS,     BENDS,     ASB 
BRANCH  PIPES  m  LOAX.* 

F  order  to  pive  a  clear  eipositian  of  the  method 
of  moulding  pipes  in  casings,  let  us  proce-^  *" 
make  a  24in.  socket  pipe,  IDft.  long,  and  be 
14ft  radius.  The  aacceedin^  inatructiona  will  serve 
for  flange  pipes  sa  well.  Fig.  1  is  a  sectional  view 
of  top  and  bottom  halves  of  the  cungs  required 
for  moulding  such  a  pipe.  The  thicknesi  is  Im.  all 
throngh,  attengtbened  by  nba,  IZft.  apart,  extending 
oil  round,  from  flange  A  to  flange  B,  sa  mdlcatea 
by  the  outer  Una.  Luga  tor  littmg  purposes  are 
ahown  at  C,  D,  E  and  F ;  these  may  be  atther 
separate  or  attadied  to  the  ribs,  acoording  to  cir- 
cunutoucea.  In  this  instance  1  Jin.  ia  allowed  for 
loom,  which  is  held  to  the  casing  by  the  pricken 
■hewn.  Let  these  pricken  be  IJin.  itthe  baaeand 
^.'  at  the  top,  for  it  they  are  made  any  lighter  than 
this  their  life  u  short.  They  may  be  set  in  about 
Bin.  apart,  and  vent  holes  cast  in  ue  name  ratio. 

It  will  be  seen  at  Q  that  provision  ia  roode  tor 
holding  a  itud  with  which  to  support  the  oore ;  this 
socket  IB  made  to  receive  a  stud  lin.  in  diameter, 
and  must  be  set  in  exact  position  to  catch  the  pack- 
ing H,  which,  as  shown,  extends  from  the  surface 
of  the  core  to  bar  1.  Provinion  for  holding  down 
the  core,  as  shown  at  J,  consisting  of  two  clamps  of 
wrougfat-irdn  IJin.  square,  cast  m  the  casing ;  one 

*  BrS.  BoLLAiD.  Id  Aimricat  JficAiiiiil. 


on  each  aide  of  the  hole  through  which  the  stud  K 
is  dropped.  A  stout  bar,  reafiig  on  the  atod,  and 
Srmly  wedged  under  those  clampa,  secures  the  thing 


the  packing  L  is  inserted  a  piece  of  wood  lin.  thick, 
and  of  the  same  dimensions  as  the  plate  ;  this  wood 
bums  away  in  due  time,  and  releaBcs  the  core  of  iron. 
Of  course,  the  castog  is  mads  to  the  form  ot  Iha 
pipe,  OS  seen  at  section  of  socket  end.  Fig.  2 ;  and  it 
IS  beat  to  allow  Gin.  eitra  length,  aa  ahown  at  A. 
The  core,  extending  the  some  distance  past  the 
bearing,  torms  a  apaoe  into  which  sand  may  be 
rammed  all  round  after  the  mould  ia  closed,  and  by 
this  means  make  it  imposait>le  for  the  iron  to  escape 
at  any  port  ot  the  bearings. 

The  mode  of  aweeping  this  mould  is  ahown  in 
detail  at  Figs.  2,  3,  and  4.  Fig.  4  ronrcsents  a 
frame  of  cast- iron,  made  to  the  outer  dimenaiona 
ot  the  pipe  on  its  inside  edge  (only  at  the  print  ends, 
which  must  be  the  width  of  the  oore  at  that  jdaoe), 
and  whose  outaido  edge  correaponda  to  the  casing  at 
A,  B,  Fig.  1. 

Hus  name  and  a  body  sweep,  in  coniunctiou 
with  the  spindle  attachmont  ahown,  oouititutea  the 
whole  arrangement  for  forming  the  outside  of  the 
mould. 

It  will  greatly  facilitate  the  operations  it  the 
caainga  are  aet  one  on  each  aide  of  a  vertical  spindle, 
with  which  to  sweep  oS  the  ioints ;  and  ahoiJId  tha 
apindles  already  erected  not  be  available,  ona  can 
very  readily  be  extemporised  for  the  purpose.  The 
joints  may  be  rammed  with  diy  sand  facing  and 
swept  wiui  a  atimight  board,  alter  which  the  iron 
frame  is  pUoed  thereon  and  the  mould  formed. 

It  will  be  seen  that  the  spindle  B,  Fig.  2,  works 
in  a  loose  bush,  which  is  held  in  its  place  by  a  aet- 
Bcrew  C,  and  that  it  ia  prevented  from  moving  end- 
waya  by  the  collar  D.  The  reason  for  having_  thia 
looee  bush  is  obvious ;  the  centre  ot  the  aundla 
most  be  on  a  line  with  the  joint  ot  the  mould,  as 
asen  in  Fig.  3,  and  when  the  frame  ia  reversed,  and 

e'oced  on  the  other  half,  the  buah  must  be  moved 
bring  the  centre  on  a  lina  with  the  joint,  as  in 
the  former  instanofi.  If  this  were  not  done,  two 
frame*  would  be  required,  and  tour  holes  bored 


>doftv 


to  form  the  ends, 
e,  and,  as  will  be 

!]t  with  the  same 
y  of  tha  pipe  is 


The  horizontal  spindle  aer 
and  also  the  bearings  for  the 
plainly  seeo,  flangea  may  be 
fadli^  OS  plain  enda.  Tha 
formed  by  a  sweep,  made  to  ren  un  uw  ihuub  aa  n 
is  drawn  from  end  (o  end.  By  using  one  frame  for 
both  halves  an  abaoluCe  flt  is  obtained  by  simply 
smoothing  off  the  loom  even  with  the  enter  edge  ot 
the  frame  in  both  caaea,  and  oaiefnlly  matetdng 
them  when  closing  the  mould. 

The  mode  of  pouring  in  this  case  will  be  governed 
by  the  style  of  core  used.  Should  the  c?[e  ne  made 
of  a  materialwhich  will  allow  the  iron  to  b  '  dropped 
on  the  IJip,  a  sufficient  number  of  botes  mu  t  be  cast 
in  tha  casing  for  the  purpoee  ot  forming  the  gates. 
Or,  it  it  ia  Uiought  boat  to  make  the  bottom  halt  in 
dry  aand,  and  the  top  green,  then  provisioa  can  be 
made  in  the  bottom  casng  for  the  insertion  of  the 
neceaaary  gates,  and  securing  the  runner  box  in 
which  the  pouring  basin  ia  to  be  made. 

Again,  should  an  entire  green  aand  core  be  used, 
it  wui  be  best  to  provide  for  running  in  at  the  end, 
by  casting  holes  at  oike  end  of  the  top  oaaing  for  up- 
tight runners  to  conneet  with  gatea  cut  round  tha 
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bottom  bearing ;  these  affain  oonnectixig  with  the 
castinff  in  the  direction  oxits  length.  Sudi  a  runner 
is  eaoly  made  by  attaching  a  finger-piece  to  the 
sweep,  at  the  point  where  it  is  intended  to  ran  the 
pipe,  oozmectingitwith  the  mould  afterwards.  The 
latter  mode  will  be  found  applicable  in  nearly  all 
cases,  and  is  by  far  the  best  method,  owing  to  the 
fact  that  neither  cope  nor  core  offers  any  opposition 
to  the  free  ingress  of  the  iron. 

The  laboor  of  mating  cores  for  this  job  will  be 
appreciably  lessened  by  providing  a  half  core-box 
of  cast  iron  in  which  to  make  them.  When  such  a 
box  is  famished,  all  that  is  needed  in  the  way 
of  core-iron  is  a  stoat  bar,  made  to  the  curve  of, 
and  central  with,  the  pipe,  on  whidi  loose  frames 
are  wedged  fast  along  its  length  at  a  proper  dis- 


t^ce  from  each  other,  as  shown  in  section  at 
Fig.  1.  With  such  a  rig  as  this  it  is  only  required 
to  ram  about  6in.  of  sand  solid  all  round,  fllUng  the 
inside  with  coarse  cinders  as  the  ramming  pro- 
gresses. The  top  half  can  be  swept  off  wim  a 
strickle,  made  to  work  on  the  edges  of  the  half  box, 
and  any  little  deviation  from  a  correct  half  in  the 
iron  box  can  be  rectified  by  adding  to  or  reducing 
the  strickle,  as  occasion  requires. 

The  utilir^  of  the  method  herein  suggested  for 
sweeping  pipes  is  not  by  any  means  confined  to 
mouldiiig  m  casings.  By  referring  to  Ilg.  6,  it 
win  be  seen  how  easily  it  may  be  applied  to  aregu- 
larlj-built  mould,  so  prepared  that  an  almost  un- 
limited number  of  pipes  may  be  cast  therein  with 
absolute  safety,  the  name  and  horizontal  spindle 
being  used  in  exacUy  the  same  manner  as  directed 
for  the  casing.  The  inner  circle  represents  the 
mould,  the  bottom  half  of  which  is  built  on  foun- 
dation-plate A  up  to  the  points  B  B,  where  another 
plate,  which  is  a  fac- simile  of  the  flange  on  the 
casing,  ia  placed  and  secured  by  bolts  C^ 

For  the  top  half  make  the  covering  plate  as  shown 
vrith  lues  or  bandies  E  E,  set  convement  for  liftiiag 
and  rolling  over.  Let  holes  be  cast  about  every 
12in.  along  each  side  of  the  plate  for  the  purpose  of 
securing  cross  bars  F,  whidi,  as  diown,  have  flanges, 
with  holes  cast  to  correspond  with  those  cast  in  the 
top  plate.  Bars  and  plate  are  then  made  one  by 
bolts  GG,  and  similar  platea  to  those  at  BB  are 
secured  to  these  bars  by  bolts  at  HH.  The  bars, 
having  a  flan^  along  their  outer  edges,  hold  the 
bricks  flzmly  m  their  place,  while  tbe  lugs  EE, 
extending  beyond  the  outermost  part  of  the  mould, 
and  set  centznl  with  it,  allow  ttie  cope  to  be  rolled 
easily  either  one  way  or  the  other,  resting  on  them 
(the  lugs)  throughout  the  whole  operation  of 
reversing. 


SFACnrO   THE   ELLIPSE.* 

I  HAVE  frequently  found  it  necessary  in  the 
course  of  m^  busmess,  which  is  specially  con- 
fined to  the  makmg  and  cutting  of  gear  wheels,  to 
cut  the  teeth  of  an  elliptic  gear.  Although  I  have 
always  used  the  greatest  care,  and  have  had  the 
advantage  of  experience  and  the  best  of  tools,  I 
have  seldom  succeeded  in  actually  cutting  such  a 
gear  to  the  combined  satisfaction  oi  myself  and  my 
customer,  while,  from  a  business  point  of  view, 
nothing  but  a  price  that  is  almost  prohibitory  will 
make  an  order  for  such  a  gear  in  any  way 
desirable. 

The  difficulty  has  been  in  the  spacing  of  the  curve 
so  that  the  teew  could  be  evenly  placed  and  give  a 
smooth  action.  The  usual  method  is  to  draw  the 
curve  and  space  it  with  the  dividers,  step  by  step, 
and,  although  the  process  is  simple  enough  to 
describe,  it  is  exceedingly  clumsy,  tedious,  and 
inaccurate  in  operation. 

Realising  that  the  only  impediment  to  the  general 
use  of  the  elliptic  gear  for  quick  return  motions  and 
lot  otiier  variations  of  speed,  in  positions  where  its 
simplicity  and  its  positive  action  make  it  unrivalled 
by  any  other  mechanical  movement,  was  the  present 
expense  of  producing  it  and  the  poven^  of  tiie 
usual  result,  I  undertook  the  construction  of  a 
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special  machine  for  the  purpose.  I  had  no  difficulty 
in  designing  a  machine  that  would  keep  the  cutt^ 
accurately  m  the  eUiptic  path,  but  it  was  only  after 
a  long  search  and  many  experiments  that  I  found  a 
device  for  spacing  the  elliptic  outline  that  would 
serve  t^t  purpose  even  approxinmtdy. 

The  result  of  my  search  was  the  ^vice  here  de- 
scribed, and  it  can  be  easily  applied  with  a  degree 
of  accuracy  that  is  far  beyond  the  requirements  of 
actual  practice. 

In  the  figure,  suppose  the  ellipse  to  be  described 
on  the  principle  of  the  common  trammel,  the  two 
pins  a  and  b  being  confined  to  the  two  lines  O  A  and 
O  B,  while  the  point  p  draws  the  curve. 

Draw  an  index  drole,  I,  from  the  centre  O  of  the 
eUipse,  and  let  its  radius  O  H  be  equal  to  the  sum 
of  tne  radii,  O  A  and  O  B  of  the  dUpse.  Then,  if 
the  line  b  ap  extended  accurately  spaces  the  iuaex 
circle  at  d^  it  will  also  space  the  ellipse' with  an 
accuracy  that  is  practically  perfect  for  cases  that  are 
in  use  for  elliptic  gears. 

To  show  tne  accuracy  of  the  device  take  a  very 
common  example.  GKven  an  ellipse  with  a  major 
diameter  of  10m.  and  a  minor  diameter  of  9in.,  with 
72  teeth.  This  ellipse,  used  as  a  quick  return  motion, 
would  give  a  ratio  of  slow  stroke  to  quick  return 
stroke  of  more  than  three  to  one,  and  when  used  for 
variation  of  speed,  would  ffive  a  variation  of  fastest 
speed  to  slowest  speed  of  aoout  6|  to  1 .  Itis,  there- 
fore.apractical  example,  elliptic  gearsbeing  generally 
mucn  more  nearly  circular. 

For  this  example  the  errors  in  spacing,  although 
theoretically  present,  are  practically  nouuuig.  l^e 
chord  of  the  tooth  space  at  the  major  apex  A  is 
*41433in.,  while  that  at  the  minor  apex  B  is  ■41441in., 
giving  an  error  of  about  riiunui'  '^^  greatest 
eiTor  18  on  the  quarter  at  C,  and  not  at  the  apices, 
but  the  difference  between  the  greatest  and  the 
least  tooth  spaces  is  not  over  a^Wu. 

If  we  take  an  extreme  case  we  shall  find  a  greater 
error.  For  diameters  of  12in.  and  fiin.  and  72  teeth, 
which  would  be  wholly  useless  for  practical  pur- 
poses, the  greatest  error  is  still  verv  small,  not  over 
>\;in.,^  whue  the  error  between  the  apices  is  still 
practically  nothing.  For  the  case  shown  in  the 
figure,  an  ellipse  having  diameters  of  Sin.  and  lOin., 
and  72  teeth,  the  maximum  error  is  ^m.  This 
gear  will  give  a  ratio  of  greatest  to  least  speed  of 
16  to  1,  while  as  a  quick-return  motion  the  ratio  is 
more  than  5  to  1.  With  the  machine  now  being 
made,  I  confidently  expect  to  be  able  to  cut  elliptic 
gears  quite  as  accurately  as  I  can  now  cut  circular 
gears,  and  at  an  expense  that  is  but  little  greater. 
When  the  elliptic  gear  can  be  well  and  cheaply 
made,  I  see  no  reason  why  its  use  should  not  m 
increased  ten-fold,  for  it  is  one  of  the  neatest  and 
most  useful  of  mechaninal  devices. 


EULE  FOE  MEASTTEIEQ  THE  POWEE 
OF  DEIVINO  BELTS. 

THE  horse-power  of  belts  has  furnished  a  thtoie 
for  much  writing,  formul®,  and  dispute,  the 
fact  being  that  the  power  of  a  belt  or  its  working 
duty  is  not  amenable  to  any  exact  rule.  The  quali- 
fying drcumstanoes,  such  as  strain,  condition  of 
Mlts,  the  kind  of  materials,  size  of  pulleys,  speed, 
and  so  on,  are  not  constant,  but  variable  factors, 
and  hence  rules  must  be  based  upon  **  averages,'* 
a  quantitv  unknown  in  exact  computation.  The 
most  simple  of  all,  and  exact  as  any  rule  can  be  for 
practical  purposes,  is  to  allow  so  manr  square  feet 
of  belt  to  each  horse- power — that  is,  the  amount  of 
belt  Bur^Me  passing  a  fixed  point  in  a  given  tune. 


If  the  belt  moves  1,000ft.  a  minute,  and  is  Gin.  wide, 
then  oOOft.  of  surface  pass  in  the  minute.  If  3m. 
wide  260ft.  pass,  and  so  on.  This  divided  by  75 
will  give  average  duty  for  common  bands ;  60  is  a 
better  divisor  for  leather  bands,  and  90  for  gum 
bands  of  common  thickness.  There  are  in  use  two 
old  rules  for  ascertaining  the  horse-power  of  belts 
— ^namely,  1,000ft.  per  minute,  lin.  wide,  one  hone- 
power,  and  500ft.  per  minute  for  the  same  width 
and  work.  One  is  to  sell  power  by  the  other  for 
purchasing.  The  first  one  is  equal  to  86  superfids] 
feet  to  eadi  horse-power ;  the  other  one-hatf  i2\fL 
per  horse-power. 

It  is  the  custom  to  assume  double  work  for  double 
belts ;  but  a  double  belt  is  an  uncertain  matter.  All 
belts  are  made  of  a  thickness  in  proportion  to  their 
width,  or  should  be,  and  variation  from  this  rale  is 
a  circumstance  of  manufacture.  Leather  belts  ex- 
ceeding Sin.  wide-made  of  one  t^cknessof  commoD 
leather,  are  scarce  to  be  considered ;  no  one  makes 
or  employs  thin  bands  of  greo^  width  unless 
for  special  purposes,  so  that  the  terms  single 
and  double  apply  only  to  leather  belts  of  nairow 
width. 

In  respect  to  double  work  the  rule  does  not  hold 
good,  unless  we  assume  at  the  same  time  double 
strain,  either  bv  direct  tension  or  weight,  and  a 
safer  rule  is  to  allow  60  per  cent,  increase  of  power 
for  double  leather  bands  less  than  8hi.  wide. 
•  In  the  case  of  heavy  main  drxviog-beltB,  the 
ascertained  data  and  book  rules  respecting  bette 
will  be  of  some  use  when  specific  tension  is 
assumed  and  maintained ;  but  this,  as  we  know, 
may  vary  as  one  to  two,  even  when  tension  poUsp 
are  employed. 

Up  to  a  certain  point  of  speed  the  weight  of  a 
belt  adds  to  its  driving  power ;  so  does  its  len^> 
because  each  of  tiiese  things  increase  tension. 
Beyond  this  limit  of  s^eed,  weight  reduces  the 
driving  power  by  shortening  the  arc  of  contact  on 
pulleys  and  for  o^er  reasons.  Belts  driven  at 
0,000ft.  per  minute,  as  many  are,  cannot  be  heavy. 
The  writer  some  time  ago  substituted  waxed  cotton 
"webbing''  for  leathar  belts  when  a  speed  of 
6,000ft.  per  minute  wa«  required,  and  found  an 
increasedTtractive  power  .with  the  cotton  belts  that 
were  not  one-fouixh  the  ^eight  of  the  leather  ones. 

There  is  not,  perhaps,  in  the  whole  range  of  me- 
chanical contrivances  anything  so  iai  from  being 
exact  or  definable  as  the  power  of  belts ;  but  there 
is,  on  the  other  hand,  th|e  compensating  fact  that 
they  are  never  too  wiole,  so  no  practical  difficulty 
arises. 

It  is  not  uncommon  to  hear  of  devices  to  increase 
the  tractive  power  of  belts ;  one  of  recent  mention 
is  to  perforate  the  lims  of  pulleys  with  small  holes, 
so  as  to  secure  a  kind  ox  mechanical  contact  or 
interlock.  We  think  short  spurs  set  like  the  teeth 
of  a  card  would  be  preferable,  and  certainly  mor& 
effective.  The  effect  on  the  belts  in  either  case  we 
leave  to  conjecture. 

The  fact  is.  belts  have  plenty  of  traction  in  nosrly 
all  cases,  what  they  require  is  width  and  proptf 
elastic  tension.  Effort  spent  in  txying  to  have  them 
'*  stick  *'  is  not  only  lost,  but  the  result,  when 
attained,  is  also  a  loss  in  the  end,  by  reason  of 
overwork  for  the  belts. 

Hiere  are,  it  is  true,  many  cases  where  belts  are 
exposed  to  fine,  dry  duet,  and  when  stiff  from  this 
or  other  cause,  they  do  not  perform  the  amount  of 
work  their  surface  speed  demands.  In  such  cases 
leather  bands  require  oil  or  tallow,  but  never 
resin  or  adhesive  compounds,  unless  in  case  of 
emergency. 

The  manufacture  of  leather  bel&  has  been  com- 
pletely revolutionised  by  American  makers  during 
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Fia.  l.'-Simple  Method  of  Producing  and  Viewing  Vibrating  Flomea. 


Flo.  2.— Rotating  UinoT, 


FlO.  3.— Sound  Lena. 


tlren^'fire  ya>n  put.  PreTioiu  to  that  tha 
mwfcata  of  Conlineiital  Europe,  and  y-n^aiyi  ag 
weU,  knew  only  heaTj,  on-ioiW  b«lt«  nil  by  the 
ponnd  of  weight.  The  tnstemnoi  wars  bad  and  the 
(sOiQier  not  itretchsd,  bo  that  high  qieed  waa  sear 
psponnde.  The  advent  of  Amencan  bdta  changed 
^n  this.  Is  188T,  7,00a,0D0doIi.  worth  ot  lea^ 
^elts  were  leat  at^oad.— TVio^nnan  (U.S.). 


uttered  which  caiueathe  air  oontainedbyUienibbeT 
tuba  to  Tibrate  and  impart  its  motion  to  the  candle 
flame.  Tha  Tibratory  charaotar  of  the  flame  ii  not 
noticeable  by  direct  obearration,  but  on  viewing  the 


80KE  EXFE&IMENTS  IN  80UHI).- 

THE  moflt  perfect  exhibition  ot  vibrating  flamei 
oan  be  nutdB  only  with  eipeniiTa  apparatus  ; 
bvl  the  (tudmt  can  get  very  satutacloiy  J«aulu  by 
the  employmeat  of  luch  thinga  oa  are  ahown  in  Fig. 
1.  A  candl^,  a  rubber  tube^  an  obloug  mirror,  and 
a  pdece  of  thread  are  the  only  raquiaitee,  excepting 
the  lupport  for  the  mirror — which  in  the  present 
ease  coDiiit«  oi  a  pile  of  books — and  a  little  paper 
funnel  inaerted  in  the  end  of  a  rubber  tube  imd 
fonning  the  mouthpiace. 

The  uiread  ii  tied  aioimd  opposite  ends  of  the 
oUooc  minor,  and  the  mirror  eopported  by  paaaing 
the  thread  through  the  upper  faotA:  of  the  pile, 
which  jnts  orer  to  allow  the  mirror  to  swing  freely 
without  touching  the  books.  The  minor  u  made 
to  vibrate  in  a  Iwriiental  plane  by  giving  it  a  twist- 
ing moticin.  One  and  ot  the  rubb^  tuba  is  placed 
Tery  near  the  base  of  the  candle  flame,  and  the 


■BrQao.M.HoFiuis,  mOt  fUnUi/lt  Awriaai, 


flame  in  the  swinging  n 


a  of 


the  flame  will  be  seen.  These  images  ore  combined 
in  a  series  which,  with  a  oertain  d^rae  of  aocuraoy, 
represent  the  sound  wares  by  which  tha  fluctuatiom 
of  the  flame  are  produoed. 

To  show  that  these  images  result  from  a  Tibratiug 
flame,  it  is  only  necessary  to  view  the  flame  in  the 
mirror.  When  no  sound  is  made  in  the  mouthpieoe, 
only  a  plain  band  of  light  will  be  seen. 

A  somewhat  more  ooDveoient  arrangement  ot 
mimis  is  shown  in  Fig.  2.  la  a  haMboard  " 
inserted  a  wire,  Jin.  or  more  in  diameter  and  abo 
1ft.  long.  On  this  wire  is  placed  an  ordinary  spool, 
and  above  the  spool  a  thin,  aperturad  board  (shown 
in  the  detailed  view),  the  board  being  about  Sin. 
long  and  6in.  wide.  The  board  is  perforated  edge- 
wise to  receivethe  wire.  In  the  upper  edge  of  the 
board,  half-way  between  the  centre  and  end,  is 
inserted  wire,  upon  which  is  placed  b  small  spool, 
■erring  u  a  crank  by  which  to  turn  the  board. 
Upon  opposite  sides  ol  the  board  are  placed  mirrors 
ot^  a  sue  corresponding  to  that  of  tha  board, 
the  mirrors  being  secomd  to  the  boBid  by  strips  of 
paper  or  cloth  pasted  around  the  edges.    The  image 

of  the  flaruB  is  viewed  in  the  mirrors  ""  "" 

revolved. 

In  Figs.  3  and  4  is  Ulastraled  an  adjustable  lens 
tor  showing  the  refraction  of  sound.  Tha  frame 
ot  the  lens  Donsista  of  three  12in.  ringa  ot 
I  win,  soldered  together  k>  aa  to  form  a  singlf 


with  two  circninfereniiBl  grooves.  In  the 
ceiitral  part  ot  the  ring,  at  the  bottom,  is  inserted  a 
standard,  and  in  the  top  is  inserted  a  short  metal 
tube.  Overthe  edges  of  the  line  are  stretched  discs 
■  ■■  -  "-' '  -' — "-'-  —*-■-—  —''-'-  —  secured  by 


st  fistic  mbbw,  which  a: 


a  stout  thread  wound  around   the   edge*  of  the 
rubber,  clamping  them  in  the  groovee  of  the  ring. 
By  jpflat.lng  the  lens  througb  the  tube  with  car- 


__  distioctly  heard  at  the  focal  point  on  the 

opposits  side  of  t^e  lens,  when  it  cnn  ha  heard  only 
famtly.  or  not  at  all,  at  pointe  only  slightly  removed 
from  the  focus,  thus  showing  that  the  sound  of  tha 
tialdng  of  the  watdi  has  been  retracted  by  tjie  Una, 
in  much  the  nme  manner  as  light  is  rafraotad  by  a 


SCIENTIFIC^  SOCIETIES. 

BOTAL  HETEOSOLOGICAL  SOCIEIT. 

rpHE  usual  monthly  meeting  ot  this  aodnly  waa 
X  held  on  WedncK^r  eveiung,  the  ITth  inst,  at 
the  Institution  of  Civil  EnKineeia,  26,  GFreat  Oeorge- 
strest,  Westminstar,  Dr.  W.  Maroet,  F,B.8,,  presi- 
dent, in  the  chair. 

Ur.  B.  0.  IfCBonan  and  Ur.  E.  H.  Ryan-Teulson, 
M.B.C.9.,  were  eleeted  Fellows  of  the  Sodsly. 

The  following  npen  wet«  read :— . 

1.  "On  the  Deaths  caused  by  lightning  in 
England  and  Wales  from  1862  to  1680,  as  Beoorded 
in  the  Betvnis  of  the  Beglstrar-Qeneral,"  by 
Inspector-General  R.  Lawson,  LL.D.  The  total 
number  of  deaths  from  Ughtaing  during  the  W 
years  amounted  to  MB,  of  which  442  were  of  males, 
and  104  ot  females.  In  ooDSsquenee  of  their  greater 
exposure,  the  inhaUtonta  of  rural  distrioti  suite' 


2.  "TheDiumalBangeotthaBarometerlnOraat 
Bntain  and  fraland,'"^  by  Mr.  F.  C.  Bayard, 
F.B.Het.Soc.  Hie  author  haa  reduoad  the  hourly 
rvooids  of  the  barometer  at  the  nine  observatories, 
Aberdeen,  Armagh,  Bidaton,  Falmouth,  Olaagow, 
Oreenwicii,  Kew,  Slonvhurst,  and  Valencia,  during 
the  yaara  1876-1880.  The  mirves  ot  inland  places 
are  smoother  than  those  of  places  on  the  sea-coast, 
and  the  curves  of  places  to  the  westward  are  more 
inegolarthan  those  of  pUces  to  the  eastward.  Aa 
we  go  from  south  to  noiih,  the  general  tendency  of 
the  curve  is  to  get  flatter  with  a  lessened  diurnal 


F.ll.Het.Soc.  The  author  showed  this  mterestiBg 
model  at  work ;  it  has  been  oonatructed  to  illus- 
trate the  formation  of  ocean  ourrenla  in  general,  and 
of  Uie  Oolf  Stream  in  particular. 

4.  "On  the  Rime-frost  ot  January  eH  and  7th, 
IBSfl,"  by  Mr.  C.  B.  Plowrighl,  Fi.S,  The 
author  gives  an  aooount  of  the  very  heavy  rime 
which  occurred  in  the  neighbourhood  of  King's 
Lynn  on  these  days,  wbeu  the  fringe  of  crystola 
upon  twigs  and  branches  of  trees  was  abont  2n.  in 
length.  The  weight  was  so  great  that  nearly  all 
the  telegraph  wires  were  siapped,  and  an  immense 
number  of  bntnehea  ot  trees  broken  off. 

S07AL  ASTSOHOMICAI  SOOIETT. 

rt^IIE  usual  monthlv  meeting  was  held  on  the  t2th 
M.  Christie,  Astlvnomer 

S.W.Bujiiham, 

on  the  "Tnipeiium  in'Onon."  iu  which  he  stated 
that  after  carefulir  eiamiuing  the  trapezium  with 
the  great  Lick  telescope,  oidy  one  new  star  had 
been  found  in  addition  to  the  small  double  dis- 
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GOTered  by  AlTsn  Clark.  HeooBaparedthemeasareB 
of  pontion  of  the  yariouB  stanwith  earlier  measoioB 
made  by  Stniye  and  others,  and  came  to  the  con- 
chuion  that  there  ia  no  evidence  which  tends  to 
show  that  there  has  been  any  observable  change  of 
position,  or  that  any  of  the  stars  are  yaiiaue  in 
Drightness. 

Gapt.  Noble  said:  It  may  appear  lather  pre- 
sumptoous  on  my  part  to  differ  fnnn  so  yezy  experi- 
enced an  observer  as  Mr.  Bnmham,  but  i  do  very 
decidedly  as  to  the  variability  of  the  dth  and  6tn 
stars  in  the  teapezium.  I  wrote  a  paper  on  this 
subject  some  years  ago  for  the  now  defunct  Astro- 
nomical M»gi9Ur,  in  which  I  gav6  the  results  of 
obeervtttions  witli  the  small  aperture  of  ^^m*, 
which  I  constantly  use.  For  several  successive 
years  I  failed  to  see  the  6th  star  altogether,  while  I 
oould  see  the  5th  star  fairly  easily.  Then  for  a 
little  while  tiie  6th  was  the  plainer  of  the  two. 
After  that  a^ain  I  lost  the  6th,  and  then  the  6th 
became  so  famt  that  it  was  oi^v  knowing  where  it 
was  that  enabled  me  to  see  it.  I  think  that  possibly 
observing  with  a  small  aperture  with  which  these 
stars  are  only  just  Been-M)r  with  which  they  are  on 
the  limit  of  vision — ^I  have  better  opportunities  of 
judging  as  to  their  variability  than  Mr.  Bumham 
has. 

Mr.  Ingall  said  :  It  seems  to  me  that  the  atmo- 
sphere has  a  great  deal  to  do  with  their  visibility, 
wnnetimes  I  nave  seen  the  6th  star  in  brilliant 
moonlight.  In  1870 1  saw  the  star  which  has  been 
mentioned  as  having  been  discovered  at  the  Lick 
Observatory,  and  showed  it  to  a  friend.  It  must 
then  have  been  very  much  brighter  than  it  is  now. 

Mr.  G.  F.  Chambers  said :  I  should  like  to  confirm 
Captain  Noble*s  remarks  with  regard  to  the  varia- 
bility of  the  6th  and  6th  stars.  It  seems  to  me  that 
there  is  a  greater  dii&culty  in  seeing  them  now  than 
there  was  four  or  five  years  ago. 

Mr.  F.  C.  Penrose :  Tive  or  six  years  ago  I  used 
to  see  both  the  6th  and  the  6th  stars  pretty  easily 
on  favourable  nights ;  but  on  sudi  opportunities  as 
I  have  reoenfly  enjoyed,  I  have  had  great  difficulty 
in  seeing  the  6th,  and  I  have  not  been  able  to  see 
the  6th  rtar  at  all. 

Capt,  XoUe :  It  seems  to  me  that  there  has  been 


Bomelhing  more  than  a  mere  difficulty  of  seeing 
hoth  the  stars,  for  that  might  depend  on  the 
obeerver  or  on  the  night;  nut  there  have  been 
periods  when  the  6tii  was  more  easQy  seen  than  the 
6tti,  and  otber  periods  when  the  6tlx  was  most  easQy 
seen  of  the  two. 

Mr.  Isaao  Robots  read  a  paper  on  '<  Photogn^ihs 
of  the  Nebula  Messier  81  and  82,  and  of  the 
Nebolona  Star  in  Ursa  Major."  taken  by  him  at 
Moffhull,  near  liverpooL  Enlarged  paper  copies 
of  uiephotoeraphswere  handed  round  to  the  meet- 
ing, liiese  pnotoffraphs  were  taken  by  Mr.  Roberts 
on  the  31st  of  March  last  with  an  exposure  of  3| 
hours.  The  larger  nebula,  81  Messier,  was  shown 
on  two  Bcalee— one  an  enlanrament  of  6  diameters 
and  one  an  enlargement  m  16  diameters.  It  is 
most  decidedly  spiral  in,  character,  with  a  bright 
central  nudens,  and  &lnt  lings  or  spiral  streams  of 
light  stretching  sway  in  a  north-preceding  and 
south-foUowing  direction.  Along  these  streams  are 
very  numerous  stan  or  star-like  points  of  light, 
evioently  following  the  curves  of  nebulous  matter. 
Messier  82  was  described  \iij  Sir  John  Herschel  as 
a  beautiful  ray,  "very  bnght.  very  large,  and 
very  much  extended.*'  The  Earl  of  Rosse  describes 
it  as  an  extraordinary  object,  at  least  ten  minutes  in 
length,  croased  by  several  dark  bands.  Mr.  Roberts 
interprets  the  photographs  he  has  taken  as  proving 
it  to  De  a  spiral  nebula  seen  in  projection,  utid  that 
each  of  tne  nuclei  correspona  to  the  sections  of 
nebulous  rings.  The  nebulous  star  in  the  same 
neighbourho<M,  which  he  had  also  photographed, 
he  oonsidov  to  be  the  bright  central  position  of 
another  spiral  nebula,  in  which  the  rings  are  so 
faint  that  thev  are  lost  to  sight. 

Mr.  Knobefsaid  that  he  bad  made  drawings  of 
81  Messier  some  16  yean  ago,  which  sho^M  its 
spiral  character.  He  was  so  much  struck  with  this 
nebula  that  he  had  beg^^  Prof.  Holden  to  (nve 
special  attention  to  it  with  the  Washington  2oin. 
reflector. 

Mr.  Ranyaid :  This  nural  nebula  evidently  seems 
to  be  similar  in  character  to  the  great  Ancuomeda 
nebula;  but,  with  the  excej^on  of  uiese  two  nebuls, 
I  am  very  much  struck  with  the  great  dissimilarity 
of  the  structura  ihownby  the  different  great  nebuls 
in  the  heavens.  Bfr.  Isaac  Roberts  has  kindly^  lent 
me  during  the  last  week  or  two  his  original 
negatives  oH  the  great  nebula  in  Orion,  and  I  nave 
spent  some  most  interesting  houn  in  examining 
tnem.  I  am  struck  with  the  extraordinary  difference 
between  the  detail  shown  in  these  n^anves  and  in 
the  negatives  of  the  nebula  in  the  Pleiades  or  in  the 
Andrcmieda  nebula.  Much  of  the  structure  visible 
in  the  Orion  nebula  reminds  me  of  the  nebulous 
structures  traceable  in  the  corona  of  1871,  and  in 
coronas  generally.  Then  is  a  great  tree-J^e  mass, 
which  reminds  one  of  a  solar  prominence,  except 
that  it  must  be  on  such  an  enormous  scale.  It  is 
shown  in  Mr.  Common's  pictures  as  well  as  in  Mr. 
Roberts's.  It  is  dose  to  the  great  curved  structure 
which  was  called  the  great  sword  by  Seodii,  and 
dose  to  it ;  branching  out  of  the  sword-like  structure 


are  two  smaller  tree-like  .structures,  dearly  shown 
in  Mr.  Robertas  negatives^  and  abo^iv  that  is  a  great 
branching  structure  curving  in  the  same  direction  as 
Secchi's  sword,  which  is  very  similar  in  character  to 
a  nebulous  branching  structure  in  the  1871  corona. 
Anottier  very  curious  fact  is  that  if  one  draws  a  line 
through  the  middle  of  the  nebula,  passing  through  the 
neighbourhoodof  theTrapezium,  allthe  great  branch- 
ing structures  of  the  nebula  seem  to  curve  towards 
this  Ime.  They  seem  to  constitute  what  in  a  corona 
would  be  called  a  syndinal  group.  One  can  hardly 
doubt  that  these  structures  all  had  their  origin 
somewhero  in  the  neighbourhood  of  the  trapeadum. 
*th»Y  are  all  brighter  at  their  base,  which  is  turned 
in  tihis  direction,  and  they  all  fade  away  as  they 
curve  away  from  this  region. 

Mr.  Knobd  read  a  paper,  by  I*rof .  Holden,  on 
*' Photographs  of  tlie  Corona,''  taken  during  the 
Solar  Eclipse  of  Jan.  1. 1889.  The  paper  was  ac- 
companied by  a  large  drawing,  whicn  showed  ra- 
markably  broad  polu-  lifts  filled  with  narrow  struc- 
tures curving  away  from  the  sun's  axis  of  rotation. 
On  either  side  above  and  bdow  the  equatorial 
regions  are  syndinal  groups  of  coronal  rays  curving 
towards  axes  passing  through  the  sun*s  centre  and 
inclined  at  angles  of  from  30**  to  40*  to  the  eolar 
ecmator. 

Mr.  Westley  drew  on  t^e  blackboard  a  large  dia- 
gram of  the  coronas  of  1878  and  1889,  and  pointed 
out  the  contrary  flexure  of  the  rays  at  the  edges  of 
the  iyndinal  groups,  which  he  said  was  a  constant 
feature  of  coronal  rays,  indicating  the  action  of 
forces  drifting  the  rays  in  different  directions  at 
different  altitudes. 

The  following  papers  were  presented,  and  taken 
as  read: — 

Mr.  H.  Finlay,  "  On  an  Error  in  Brunnow's 
FormulsB  for  Differential  Refraction  in  Distance  and 
Position  Angle " ;  J.  O.  Plummer,  "  Observations 
of  Comets  zoade  at  the  Orwell  Park  Obeervatory  in 
the  years  1888-89";  A.  M.  W.  Dowmng,  <' Prob- 
able Erron  of  Greenwich  Determinations  of  Right 
AsoBnsion  at  Different  Zenith  Distances" ;  J.  £. 
Qore,  "On  the  Ptoper  Motion  of  86  Pegasi"; 
Rev.  T.  E.  Espin,  '*  A  Catalogue  of  the  Stan  of  the 
IV.  Type  " ;  R.  T.  A.  Innee,  "  Note  on  an  Error 
in  Le  Yeirier's  'Tables  du  SoleQ  '  " ;  E.  Crossley, 
**  On  a  Method  of  Supporting  a  Large  .Mirror  when 
Silvering."   


VSEFUL  AHS  SCIEVTIFIC  ITOTES. 


The  Value  of  Symbola.'An  unexpected  mis- 
understanding between  the  prescriber  and  the  dis- 
penser was  recently  brought  to  the  notice  of  the 
General  Medical  Council  by  the  Midland  Counties 
Chemists'  Association.  One  of  the  memben  of 
this  association  endeavoured  to  ascertain  the 
opinion  of  localmedical  practitio&en  as  to  the  mean- 
ing of  the  sign  *'  Oss,"  and  he  found  that  out  of 
twenty-eignc  replies  from  physicians  and  surgeons, 
twdve  used  this  sign  when  thev  intended  eiaht 
ounces  to  be  dispensed,  and  sixteen  employed  it 
correctly  for  ten  ounces.  It  is  difficult  to  account 
for  this  lack  of  unanimity,  or  to  see  why  the 
General  Medical  Council  should  be  appealed  to  in 
order  to  solve  a  question  they  have  already  dedded 
in  the  British  Pharmaoopcaia.  Another  instance  of 
ambiguity  was  latdy  the  subject  of  inouirT— vis., 
the  drag  mtended  when  *'  Aq.  Menthss^'  appeared 
in  a  prescription^  leaving  it  an  open  question 
whether  mentna  viridis  or  mentha  piperita  should 
be  employed.  In  this  case,  however,  the  practical 
results  were  not  likdy  to  prove  as  important  as  in 
the  former,  when  the  degree  of  dilution  might  lead 
to  confusion,  or  at  least  to  disappointment. — 
Lancet, 


Blaok  Snow. — ^At  Aitken,  Minn.,  on  April  2,  at 
4.46  o'dodc,  it  became  so  dark  that  lights  were 
necessary  in  business  houses,  and  the  air  was  filled 
with  snow  that  was  as  black  and  dirty  as  though 
it  had  been  trampled  into  the  earth.  Six  ounces  of 
snow  and  ^z.  of  dirt  and  sand  were  found  in  the 
bottom  of  a  dish.  The  dirt  is  very  fine,  something 
like  emery,  and  contains  particles  that  have  a 
metallic  lustre.  This  dirty  snow  fell  to  the  depth 
of  half  an  inch.  The  atmosphere  at  the  time  pre- 
sented a  peculiar  greenish  tinge.  There  was  a 
little  wind  blowing  at  the  time  fiiom  the  north- 
west, thongh  there  seemed  to  be  considerable  wind 
higher  in  tne  air.  Solid  chunks  of  ice  and  sand  are 
reported  to  have  been  picked  up  in  various  places. 

Tba.  ci|[arettes  are  said  to  be  coming  into  fashion 
for  feminine  smoking  in  England.  Onlv  the  dioicest 
kinds  of  tea  are  used ;  and,  though  the  fumes  are 
not  pleasant  to  the  general  public,  the  smokers  find 
their  nerves  greatly  soothed  for  a  time.  Afterwards, 
however,  the  inevitable  reaction  takes  place,  and 
they  are  apt  to  become  somewhat  exdted. 

The  new  Inman  and  International  steamer  Citif 
of  Farie  promises  to  be  a  great  success.  It  u 
rtated  that  she  made  the  run  from  Liverpool  to 
Queenstown  in  11  hours  60  nunutes,  or  at  tne  rate 
of  20*3  knots  the  whole  way.  The  aiotual  time  over 
was  6  davs  19  houn.  she  encountered  strong 
north-west  gales  the  first  three  days  out. 


SCIENTIFIC   NEWS. 

THE  report  of  the  Board  of  Visitore  to  tk 
Melbourne  Obsorvatory  shows  that  much 
good  work  is  being  done  by  the  staff  under  the 
directorship  of  Mr.  EUery,  and  it  is  notable  that 
the  arrangements  for  the  photographic  survey  of 
the  heavens  are  so  &r  advanced  that  Melbourne 
will  probably  be  ready  to  start  before  any  other 
of  the  associated  observatories.  Bather  than  nm 
the  risk  of  sending  the  mirror  of  the  great 
reflector  to  this  country,  it  has  been  determined 
to  repolish  it  at  home,  and  very  wisely  a  number 
of  experiments  on  smallor  mirrors  have  been 
carried  out  by  way  of  practice. 

Elements  and  an  ephemeris  of  Barnard's  comet 
of  March  31  have  been  computed  by  Hen  von 
Hepperger,  of  Vienna.  He  gives  the  perihelion 
as  T  1889,  Julv  27-4812  Berlin  M.T.,  and  the 
position  for  April  30  Berlin  midnight  R.A. 
5h.  7m.  4s.,  N.  Dec.  16*  7-5'.^  The  brightne* 
•90  as  compared  with  unity  at  time  of  discovery. 
It  is  now  near  15  Oxionis. 

Students  of  science  will  be  sorry  to  hear  of  the 
death  of  Mr.  Warren  de  la  Rue,  for  he  was  one 
of  themselves,  and  spent  his  money  freely  in  tht 
pursuit  of    knowledge.      Mr.   De  la  Rue  wag 
bom   in   Guernsey,   and   was    educated  at  the 
College  of  St.  Barbe,  Paris.     ITor  many  yews 
he   was    senior    partner    in    the    well-known 
firm,  but   retired  in  1886.      A  man  of  great 
scientific  attainments,  his  chief  work  was  in  con> 
nection  with  the  application  of  photography  to 
the  recording  of  cdestial  phenomena.    In  I860 
he  went  toSpain  with  the  "  Himalaya  Ejpedi- 
tion,'*  and  was  successful  in  obtaining  a  senes  of 
photographs  of  the  total  eclipee  of  the  son  qq 
July  18.    The  results  formed  the  subject  of  the 
Bakerian  lecture,  ddivered  to  the  Royal  Socic^ 
in    April,     1862.    In    conjunction   with  Prot. 
Balfour  Stewart  and  Mr.  B.  Lo«wy  he  published 
**  Researches   in   Solar   Physics,"    founded  on 
observations  made  at  the  Kew  Observatory  niuier 
his  directions.     He  also  took  an  active  part  is 
mulgng  the  preparations   for   the  photographic 
observation  (j  the  transit  of  Venus  in  1874.    He 
established  a  private   observatory  at'Cnmfoid, 
Middlesex,  but  it  was  dismantled  in  1873,  and 
the  instruments  presented  to  the  Univeisbyof 
Oxford,  where  they  have  boon  employed  latdf 
most  successfully  by  Prof.  Pritchardxn  aetennin- 
ing  by  means  of  photography  the  distance  of  61 
Cygni  and  other  &Led  stan.     In  1874  he  fitted 
up  a  private  physical  laboratory,  where,  empby- 
ing  a  battery  of  16,000  chloride -of-»ilver  celU,  he, 
in    conjunction    with   his    friend.    Dr.   Hugo 
Miiller,    carried   on   an  elaborate  series  of  re- 
searches on  the  electrical  discharge.     The  results 
have  been  from  time  to  time  communicated  to  tk 
Royal  Society  and  the  Academic  des  Sciences, 
Paris.     "The  Phenomena  of  the^  Electo  Dis* 
charge*'  were  also  made  the  sub/ect  of  amoet 
interesting  lecture,  illustrated  by  a  groat  nnmber 
of  experiments,  at  the  Royal  Inatitution,  in  1^1 
Kearfy  all  the  results  of  Mr.  Do  U  Rue's  scientific 
work  have  been  embodied  in  papers  andmemoiif, 
which  will  be  found  in  the  "  TnoisactioM"  of 
the  Royal  Astronomical,   Chemical,   snd  otte 
learned   societies.     He    was    a    member  of  the 
International   Electrical   Congress,    and  oftht: 
jury  of  the  Electrical  Exhibition  held  there  iR 
1881.     He  was  also  a  member  of  the  Consulting 
Council  of  the  Electrical  ExhibitiDn  held  at  the 
Crystal  Palace,   Sydenham,   in  1882.    Headed 
f  pr  some  time  as  honorary  secretary  of  the  Royal 
Astronomical  Society,  of  which  he  vras  also  piw- 
dent  from    1864    to    1866.     He    wa»  pr«d«l 
of  the  Chemical    Society   from    1867  to  1«65, 
and  again  from  1879  to  1888.     Mr.  De  U  B» 
was    a   corresponding  member  of   the  French 
Acadtoie  des  Sciences  for   the  Department  of 
Astronomy;  also  of  the    Imperial  Aosdemy  « 
Sciences,   St.  Peteraburg,  and  of  various  oth«r 
foreign  societies.  Three  foreign  orders  were  cofi- 
ferred  upon  him :— Commander  of  the  LM:wn  ol 
Honour,  Commander  of  the  Order  of  St  Maiw^y 
and  Lazare,  and  Knight  of  the  Order  of  the  KiV. 
BxazU.     He  had  reached  his  74th  yaar. 

The  death  is  announced  of  M.  V.  A.  Ma'^* 
Brun,  secretary  of  the  Geographical  8oii«-ty  "J 
Paris, 

Prof.  Paul  Duboiii-Rcymond,  brothrr  -/i  I'J 
distinguished  physicist  and  himwU  a  CJ^M^»'• 
raathematidan,  is  also  doad. 

At  the  annual  dinner  of  the  InstitaUjn  oJ 
CivU  Engineera  the  preadeat^  Sir  0.  B.  Bnix 
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in  acknowledging  the  toast  of  the  evening,  Bald 
it  was  well  lor  engineers  to  look  back  on  what 
had  been  aooompliahed,  not,  of  coune,  by  way  of 
miniatering  to  a  self-aatiafied  complacency,  but 
in  order  to  inspire  courage  in  seekiiig  after  what 
had  not  yet  been  attained.  They  would,  indeed, 
bo  ungrateful  if  they  did  not  look  back  thfuik- 
f ully ;  but  it  was  better  to  be  looking  forward 
hopefully,  and  it  was  not  necessaiy  to  be  a 
prophet,  or  the  son  of  a  prophet,  to  forecast  the 
strong  probability  that  changes  as  vast  as  those 
their  day  had  seen  in  the  application  of  the 
powers  of  nature  to  the  service  and  use  of  man, 
would  be  wTon^t  out  in  the  by  no  means 
distant  future.  They  could  but  hope  that  this 
Institution  would  ever  retain  its  place  in  the 
front  rank  of  all  such  progress,  the  place  which 
was  won  for  it  by  the  Telf ords,  the  Stephensons, 
the  Brunels,  and  the  Siemens,  who  were  gone, 
which  progress  had  for  its  aim  the  lessening  of 
human  toiland  the  increase  of  human  happiness. 

The  Turners'  Company's  Exhibition  will  be 
held  this  year  in  October  at  the  Mansion  House, 
the  competition  being  in  hand-turning  of  glass, 
wood,  and  metal,  with  a  special  section  for 
amateur  turning.  Particulars  can  be  obtained 
from  Mr.  Edgar  Sydney,  4,  Hare-court,  Temple, 
and  the  prizes  (for  workmen)  include  the  free- 
dom  of  the  Company  and  sundry  medals  and 
sums  of  money.  Every  turner  should  endeavour 
to  compete  in  some  way,  .as  the  company  does 
what  it  can  to  encourage  the  art  of  turning,  and 
the  larger  the  number  of  competitors,  the  better 
the  Company  wiU  be  pleased. 

The  general  meeting  of  the  Institution  of 
Mechanical  Engineers  will  be  held  from  Ma^'  1 
to  May  3,  at  the  rooms  of  the  Institution  of  Civil 
Engineers.  The  president,  Mr.  Chas.  Cochrane, 
'  will  deliver  his  aadress  on  Wednesday  evening. 
May  1.  Amongst  the  papers  to  be  read  and 
discussed  is  a  report  upon  trials  with  the  steam- 
ship Jfif^for,  by  Prof.  A.  B.  W.  Kennedy,  repre- 
senting the  **B.esearch  Committee  on  Marine 
Engine  Trials,*'  and  a  **  Description  of  an 
Apparatus  for  Drying  in  a  Vacuum, ' '  by  Mr.  Emil 
Passbuig,  of  Br^lau. 

Prof.  Wilhehn  Bunsen  has  resigned  the  chair 
of  Chemistry  at  Heidelberg,  whidi  he  has  held 
since  18d2.  He  began  his  career  as  a  university 
teacher  at  Gottingen  in  1833,  and  lectured  suc- 
oessiTely  at  Eassel,  Marburg,  and  Breslau.  Prof. 
Bunsen  is  in  his  78th  year. 

A  curious  method  of  testizig  the  freshness  of 
eggs  is  mentioned  by  Dr.  D.  G.  Evans.  Ha  has 
observed  that  when  a  perfectly  fresh  egg  is  placed 
to  the  ear  and  violently  agitated  no  sound  is 
noted ;  but  if  the  egg  is  stue  a  knocking  sound 
is  heard,  as  if  the  contents  were  not  sufficient  to 
fill  the  shell.  The  staler  the  egg  Uie  greater  is 
the  oscillation  and  the  sound  generated.  Dr. 
Evans  says  the  test  is  an  infallible  one. 

The  Italian  papers  report  tiiat  an  electric 
theodolite,  whi<£  indicates  with  mathematical 
precision  the  position  of  an  enemy's  ship,  whetiier 
at  anchor  or  in  movement,  has  been  set  up  at 
Maddalena.  The  battery,  which  defends  the 
island  of  Caprera,  is  situated  in  a  valley  separated 
from  the  sea  by  a  high  hiU.  On  this  is  placed 
electric  machinery  communicating  with  the 
battery.  There  is  also  a  very  small  ^*  panorama  " 
indicating  the  position  of  hostile  ships,  their 
direction,  their  distance  from  the  battery,  and 
the  point  to  which  the  firing  should  be  directed. 
The  g^unners  do  not  see  the  enemy,  but  aim  high, 
the  balls  passing  over  the  hill.  On  the  other 
hand,  the  enemy,  having  no  means  of  ascertain- 
ing the  situation  of  the  hidden  battery,  cannot 
return  the  fire.  The  inventor  of  the  machines  is 
one  of  the  heads  in  the  engineers'  department  of 
the  army,  and  has  gone  to  l^dalena  to  direct 
the  installation  of  the  machinery. 

An  improved  headlight  for  locomotives,  re- 
cently brought  out  in  America,  has  an  adjust- 
ment which  allows  the  engineer  to  conveniently 
direct  the  light,  as  he  may  desire,  to  various 
points  off  the  line.  The  lantern  is  supported  on 
a  frame  or  platform,  which  has  a  movement  to 
right  or  left  about  a  vertical  axis,  and  also  up 
and  down  by  the  same  means,  the  operating 
mechanism  leading  back  to  the  cab,  so  as  to  be 
within  ready  reach  of  the  engineer.  Ho  is 
enabled  by  this  arrangement  to  examine  dangerous 
or  doubtful  parts  of  the  road,  and  in  stormy 
weather  to  turn  the  light  upon  threatening  trees 
or  masses  of  earth  or  rock  upon  either  side 
which  are  liable  to  faJl.  The  device  also  permits 
of  the  lantern  being  turned  so  as  to  throw  the 


light  across  sharp  comers,  and  exhibit  the  line  of 
tnck  at  some  distance  ahead  of  the  train,  and  at 
points  which  would  be  entirely  out  of  reach  of 
the  light  in  its  usual  fixed  position.  The  ques- 
tion is,  though,  will  the  **  engineer  "  so  use  his 
light? 

A  method  of  preventing  rifle  barrels  becoming 
crooked  while  firing  has  been  devised  by  Mr. 
H.  S.  Maxim.  The  gvai  barrel,  having  been 
finished  in  the  ordinary  manner,  is  mounted  in  a 
lathe  so  that  both  its  external  and  internal  sur- 
faces are  true.  A  current  of  carburetted  hydrogen 
gas  is  then  passed  through  the  bore,  and  at  the 
same  time  a  series  of  gas  iets  are  applied  to  the 
external  surface  of  the  narrol.  As  the  barrel 
becomes  heated  it  runs  out  of  trath,  and  this  is 
corrected  from  time  to  time  by  straightening  it 
by  means  of  levers  or  mallets,  or  otherwise,  while 
it  is  in  the  lathe  and  while  hot.  The  barrel  thus 
treated  is  not  liable  to  become  crooked  while 
firing.  The  current  of  gas  passing  through  the 
bore  prevents  damage  to  the  g^un  by  oxidation 
during  the  straightening  operation. 

On  the  Brooklyn  Elevated  RaUroad  experi- 
ments are  being' made  with  petroleum  as  fuel  for 
the  engines.  Experiments  hav6  been  made  on 
the  New  York  elevated  roads,  but  without  good 
results,  owing  partly  to  the  difficulty  in  making 
the  experiments  on  roads  with  such  constant 
traffic. 

Most  medical  men  would  recommend  elevated 
regions  as  the  best  spots  for  asthmatical  and  con- 
sumptive patients  to  reside  in ;  but  Dr.  Lindsey, 
an  American  physician,  says  that  regions  below 
the  sea-level  are  best,  because  of  the  higher 
atmospheric  pressure.  Excellent  effects  have,  it 
seems,  been  obtained  in  the  valley  of  ConchiUa, 
near  Los  Angeles  in  California,  about  273ft. 
under  the  sea  (barometric  pressure  only  about 
7iiim.  higher).  The  moat  noteworthy  place  of 
the  kind  on  tiie  earth's  snrfkoe  is  probably  the 
Dead  Sea  district  (-  1,289ft.),  and  the  following 
are  some  others: — ^Lake  Ajal  in  East  Africa 
639ft.),  the  oads  of  Araj  in  the  desert  of 
Libya  (~  270ft.),  the  Arroyo  del  Mnerto  in  Cali- 
fornia (-  230ft.),  and  the  oasis  of  Siwah  in 
Libya  (—  123ft.),  the  borders  of  the  Caspian 
(  -  86ft.). 

Mr.  Eadweard  Muybridge,  of  Pennsylvania,  is 
announced  to  deliver  two  lectures  on  the  *  *  Science 
of  Animal  Locomotion  "  at  the  Ho^  Institution 
on  May  2  and  9.  The  lectures  will  have  special 
reference  to  design  in  art,  and  will  be  illustrated 
by  the  soopraxiscope. 

The  Societv  of  Apothecaries  announce  that  a 
course  of  twelve  lectures  on  Botanv  will  be  de- 
livered by  Mr.  T.  O.  Baker,  F.R  S.,  at  their 
garden,  Chelsea,  on  Saturdays  during  May, 
June,  and  July,  at  3  p.m.  The  lectures  are  open 
to  all  medical  students  and  other  gentlemen  who 
may  wish  to  attend.  Tickets  of  aomission  can  be 
obtained  of  the  Bedell  of  the  Society. 

A  congress  of  physiologists  is  to  be  held  at 
Basle  inSeptember next,  beginning  on  the  10th, 
with  the  object  of  promoting  the  study  of 
physiology.  Particulars  6an  be  obtained  from 
Piof.  G.  F.  Yeo,  King's  College,  London. 

At  a  recent  meeting  of  the  Physical  Society,  a 
paper  '*  On  Quartz  as  an  Insulator,"  was  read  by 
Mr.  C.  V.  Boys,  F.R.S.  In  making  quartz 
fibres  the  author  observed  that  the  ends  of  fibres 
broken  during  the  shooting  process  coiled  up  into, 
screws,  and  projected  themselves  against  any- 
thing brought  in  their  vicinity.  After  a  short 
time  they  released  themselves  and  sprang  back 
to  their  original  position.  This  could  be  repeated 
indefinitely,  and  the  only  explanation  he  could 
think  of  was  that  tiie  fibres  were  electrified.  If 
BO,  then  to  exhibit  such  phenomena  the  insulating 
qualities  of  quartz  must  be  very  great,  and 
experiments  were  shown  to  demonstrate  this 
deduction.  A  small  pair  of  charged  gold  leaves 
were  suspended  from  a  short  quartz  rod  in  a 
moistenea  atmo^here,  and  the  defiection  fell 
I  the  original  amount  in  about  five  hours.  A 
dean  glass  rod  under  the  same  condition  would 
discharge  the  leaves  in  a  few  seconds.  Dipping 
the  quartz  into  water  did  not  seem  to  diminish  its 
insulating  properties,  and  ordinary  chemicals 
produce  no  permanent  prejudicial  effect.  The 
author  considers  that  quartz  will  be  very  useful 
in  electrostatic  apparatus,  for  the  troublesome 
sulphuric  acid  may  be  dispensed  with. 

'  The  first  five-masted  ship  is  about  to  be  con- 
structed on  the  Clyde  to  the  order  of  a  French 
&rm.  It  will  be  of  steel,  and  have  a  capacity  of 
6,000  tons  dead  weight. 
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[  We  do  not  hotd  cur»dm$  rtapontOii*  for  the  opinioma  of 
our  eorraptmdants.  TKc  SdUor  mpeetfullu  rtqueata  tMat  aU 
eommwmieatioru  ghould  bo  draum  up  a»  bri^jf  at  pooMle,] 

AU  commnmeAtUms  $hould  he  addreated  to  ike  Editor  of 
ike  ExoLiHH  MsCHAJtic,  88S,  Stramd,  W.C» 

AU  Ckejuea  and  Poet^ffioe  Ordere  to  he  wtade  payable  to 
J.  Passxobx  Eowabds. 

*«*  In  order  to  faalitaU  r^erenee,  Correapondente,  when 
tpeaJcing  of  any  Utter  previoualy  inatrtedt  will  oblige  by 
menUoninf  tke  number  of  the  Letter,  aa  wU  aa  the  page  on 
wkiek  it  appeara, 

"  I  would  have  ereryone  write  what  he  knows,  and  u 
much  u  he  knows,  bat  no  more ;  and  that  not  in  this 
only,  but  in  all  other  subjeota :  For  suoh  a  penon  may 
have  eone  particular  knowledge  and  enenenoe  of  the 
nature  ef  such  a  penon  or  suoh  a  founnin,  that  as  to 
oUier  things,  knewa  no  more  than  what  everybody  does, 
and  yet.  to  keep  a  dutter  with  this  little  pittance  of  his, 
will  uadtttake  to  write  the  whole  body  of  phyndca,  a  vice 
from  whence  great  inoonvenienoee  denve  their  original.** 
~-Montaignifa  Eaaaya. 

THE    NEW   WOLSINaHAM    OBSBBYA- 
TOB7-A   IiITTLE  POPULAB  A8TB0- 


[29859.]— As  many  of  your  readersmay  be  aware, 
our  17iin.  reflector  has  lately  been  dismounted  and 
re-erected  at  To wlaw  Gulf^  1,000ft.  above  the  sea, 
and  a  &ie  dome  20ft.  in  diameter  has  been  built  to 
receive  it.  The  dome  is  the  work  of  lAndreUi 
Brothers,  of  Wolmngham,  and  consists  of  a  frame- 
work of  wood  ooveored  with  sine.  The  walls  are 
4ft.  8in.  hi^h  and  are  of  wood,  and  the  height  of 
the  dome  is  14ft.  There  are  three  ahutten,  each 
4ft.  6in.  wide,  running  on  iron  grooves,  and  fitted 
with  friction  rollers.  The  dome  rotates  by  rack- 
work,  and  is  carried  on  eight  large  wheels  and  eight 
email  rollers.  The  shape  of  the  dome  is  a  true 
circle,  the  shutters  slso  being  made  of  dreular 
shape.  The  observatory  was  first  erected  in  an  open 
spaoe,  and  was  so  made  that  the  dome  came  into  two 
parts  and  the  walls  into  three  parts.  It  seemed 
very  important  that  no  break  should  take  place  In 
the  observatory  work ;  consequently  a  large  number 
of  hands  were  emploved  in  taking  the  17i  down  and 
re-erecting  it.  Although  the  instrument  weighs 
nearly  two  tons,  bo  expeoitiously  was  this  managed 
that  on  the  first  day  the  telescope  was  taken  down 
and  packed,  on  the  second  it  was  transported  up 
tramendous  banks,  and  the  third  it  was  erected  in. 
its  new  position.  Hie  removal  of  the  observatory 
and  of  tne  telescope  was  accomplished  without  any 
accident. 

As  may  have  been  anticipated,  conjecture  was 
life  to  an  alarming  extent  during  the  construction 
of  the  observatory.  As  the  whole  of  the  construc- 
tion of  the  observatm  was  carried  on  dose  to  the 
main  road,  and  right  in  thf*  centre  of  the  little 
market  town  of  Wolsingham,  it  was  the  ' '  cynosure 
of  neighbouring  eyes*'  with  a  vengeance.  Work, 
tooj  was  much  impeded  by  the  laudable  desire  for 
enlightenment.  At  first,  when  the  round  walls 
were  put  up  it  was  believed  to  be  a  new  gasometer 
of  a  patent  kind,  after  that  a  "  eea-on-laiM  '*  and  a 
**  merry-go-round  '*  formed  the  general  belief.  One 
a^ed  inhabitant  of  Weaxdale  refused  to  be  con- 
vmoed  that  it  was  not  a  new  kind  of  balloon.  But 
the  best  conversation  about  it  was  overheard  in  the 

grimitive  Weardale  coach,  which  runs  from  Stanr 
ope  to  Wearhead.  One  man  was  overheard  to  ask 
another  if  he  knew  what  **  that  thing  was  that  Mr. 
Espin  was  putting  up  at  WoUdngluun,**  and  the 
reply  was,  "  Why,  man,  it*s  a  conservatory ;  Mr. 
Espm  is  an  astronomist,  and  that's  what  he  looks  at 
the  stars  with."  When  the  first  cartload  of  the 
dome  arrived  at  Tow  Law  it  was  followed  by  a 
large  and  anxious  crowd  of  young  people,  who 
refused  to  be  convinced  that  it  was  not  a  toivelling 
cireus.  Then  when  it  was  put  up  it  was  irenerally 
taken  for  a  hay-shed.  Since  that  time  uie  mindls 
of  my  good  neighbours  have  become  reooncQed  to 
it,  though  still  its  curious  habit  of  turning  round 
and  presenting  its  shutters  or  its  glsss  window  first 
on  one  side  and  then  on  another,  are  a  cause  of  dis- 
traction. Apropos  of  the  window,  which  is  in  the 
dome  on  the  opposite  side  to  the  shutters,  I  did  hear 
that  a  difference  of  opinion  had  arisen  between  two 
fellows.  One  maintained  that  as  he  passed  along 
the  road  he  had  seen  a  glass  window.  The  other 
who  passed  on  the  same  aaj  maintained  there  was 
none.  As  it  happened,  the  first  passed  in  the  morn- 
ing, and  the  nignt  before  work  nad  dosed  with  the 
shutters  facing  north ;  the  other  passed  in  the  after- 
noon when  the  dome  had  been  rotated  to  observe 
Venus  in  the  south.  It  was  said  that  from  words 
they  nearly  came  to  blows ! 

I  remember  some  years  ago,  when  I  was  observ* 
ing  with  the  7ft.  refractor  through  a  window,  over- 
hearing two  boys  argoingone  with  the  other.  Says 
one,  *' I  say,  there's  Mr.  jSspin's  microscope.**  Says 
the  second,  "Xo;  it*B  his  telescope,*'  whereupon 
the  first  answered  with  emphasis,  "  I  tell  yer  it*s  his 
microscope  that  he  looks  at  th<j  stars  with." 

A  friend  of  mine  has  an  observatory  which  ho 
sunk  in  the  ground  so  that  the  dome  only  comes 
about  2ft.  above  the  ground  at  its  lowest  part.    My 
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bicod  hu  nlaa  a,  fine  con.  One  ni^ht  he  hod  a 
li^it  in  hii  obwrrator;,  uid  mu  onxionily  watch- 
ing an  occultation  of  a  ator  by  the  moon  whan  und- 
d^7  the  mooQ  itself  was  occulted,  and,  looking 
Dpwudl  he  perceJTed  the  cow  looUng  down  the 
object-elam  end  of  the  teleocopa. 

T.  B.  Bspin. 
Tow  Law,  Darlington,  April  2l)tli. 

TSKU8  IN  INFBSIOB   OONrONCTION. 

(29860.]— Tbm  bmnB  a  ^wdally  faTourahlB 
Ofiportunity  to  obserre  Venni  m  inferior  conjunc- 
tion, it  ia  to  be  hoped  obververe  will  be  on  the  alert. 
The  following  litue  table  may  be  of  aviitance  to 
*" -(I  who  have  only  telescopes  with  altazimnth 


April  28....+  21-1.. 


Since  the  13th  inrt.  the 

I  a  prominent  object  with 

._ ,  .  .     lost  evening  I  t«flted  its  visi- 
bility with  reduced  apertures  with    the  followinK 
remits : — With  the  apuiure  reduced  to  4in.  the  spot 
beautifully  seen  ;  with  3|iD.  it  was  also  well 


defined;  while  with  2iii 

could  still  be  seen  on  careful  eiamiuaCion,  slthoug! 

would  probably  have  escaped  notice  had  not  & 

been  tr^ned  to  its  sppearanoe  by  the  use  o 


Kensington,  April  23. 


i-  S      3-5 


It  gives  the  number  of  nunutee  which  elapse 
between  the  trannt  over  the  meridian  of  the  son 
and  Venus,  and  the  number  of  degrees  by  which 
Venus  is  higher.  On  the  last  dale  Venus  bansts 
before  the  sun. 

As  an  example,  let  us  suppose  the  observer 
wiilies  to  look  at  Venus  on  (ba  2dth  April.  At 
about  12  o'clock  he  will  point  hia  telescope  at  the 
sun,  sad  ttien  raise  it  m  altitude  61°;  in  three 
minutes  Venus  will  oome  into  the  cenb?  of  the 
field  of  view.  Of  course,  the  observer  will  use  his 
lowest  power,  and  the  telescope  mnst  be  accu- 
rately focussed  beforehand.  Venue  will  be  68"  in 
diameter,  or  one-third  larger  than  Jupiter  in  oppo- 
siticHi ;  but  the  crescent  will  t>e  very  narrow  m- 
deed,  and  an  exquisite  sight  if  the  air  is  still. 

Hie  best  time  to  point  the  tdescope  at  the  snn 
will  be  11.57 ;  but  Ave  minates  either  way  will  not 
make  much  difference.  Trla. 


[29861.]— SiVOE  my  last  letter,  which  arrived 
imib^dy  too  lata  for  acknowledgment,  I  have  seen 
Major  Watson's  remaike  (29836).  To  guard  against 
miamprefaamdon,  I  should  hke  tony  that  the  power 
I  find  mort  useful  with  Saturn  is  2T5 ;  on  good 
nights  I  can  use  32S,  and  on  cure  occudons  42d 
btmgs  ont  well  certain  features  of  the  planet.  On 
March  3rd,  perhaps  the  finest  uight  for  definition  I 
have  ever  seen  here,  the  division  in  Ring  A,  which 
had  been  previously  detected  with  the  lower  powr- 
csme  out  clearly  With  435.  The  mirror  I  used 
that  occasion  is  described  by  Mr.  With  as  ' '  absolute 
perfection."    The  air  of  this  neighbourhood  is  well- 


r.  H.  Saw. 

[29865.]— Thb  white  spot  first  noticed  by  Dr. 
Teiby  was  seen  hece  with  the  lOin.  diaiyteontwo 
evemnes,  April  20  and  2! .  It  appeared  dose  to  the 
black  2ukdow  of  the  ball,  and  at  first  m^t  gave  me 
the  impression  that  it  was  the  eSect  of  contmst 
between  the  brilliant  rings  and  the  oioee^ngly 
black  shadow;  but  with  higher  powers,  320  and 
600,  and  at  periods  of  steadier  deflnitiou,  seamed  to 
be  like  a  little  round  brilliaiit  spot  on  Ring  B.  On 
both  nights  it  occupied  the  same  position  in  the 
ring.  Its  minute  study  was  difficult,  owing  to  the 
exceedingly  bod  definition  of  the  planet  here.  I 
certainly  have  never  noted  anyt^iing  like  it  before, 
although  I  have  frequently  studied  the  edge  of  the 
shadow,  to  which  its  provunity  still  gives  a  suspicLon 

F  its  being  an  optical  illuHJou. 
Champion  Hill,  April  22.       Herbert  Inghll. 
[We  have  also  on  interesting  letter  from  Mr. 

Iger,  which  we  have  to  keep  back  a  week,  as  there 
not  time  to  engrave  a  block  tor  this  number. 

-En.] 

THB  RBQION  NBAS  OAUOHT, 

[29866.]— As  two  drawing  of  Cauchy  and  its 
eighbourhood  under  morning  illumination  have 
-icently  appeared  in  the  "E.  M.,"  a  sketch  of  the 
same  region,  made  under  a  setting  sun,   between 


ice  is  elevated  above  the  surroundin^t  com 
■honld  theiefoTe  afFord  good  opportumW  for 
I  what  is  to  be  seen.  P.  H.  Kemptnon 
Wellington  College,  April  20. 


in  dessin  de  Saturne,  reproduit 


1 .  Le  globe  doit  ^tre  ombr£  dans  toute  la  rt:| 
qni  est  au  deesus  do  la  bauds  somlne  prindpale. 

2.  L'ombre  qui  est  au  bord  noid  du  globe  doit  se 
tetminei'  par  une  ligne  droits  parallele  su  bord  de 
I'anneau  i  peu  piis ;  cette  ombie  occupe  done  un 
segment  g£om£trique  ,du  cerde  qui  reprfeente  le 
globe. 

dn  globe   et   i 
rannean  B. 

4.  La  division  Cassini^pne  doit  itn  plus 

6.  La  bande  d'Entie  doit  ibo  plus  nurqn^  da 
cMJ  ocddeatal. 

0.  L'anneau  B  doit  ftie  legitrement  ombre  &  son 
hard  interne. 

T.  La  bande.de  Stmve  ne  doit  pas  occuper 
ponrtouT  de  C  ;  i.  droile  elle  le  montnit  senlen 
a   I'exMmitf   orientate   de   I'eUipee   formic  ^... 
raolteaa  C ;  3,  gaoche  elle  emergeait  de  derrifre  li 
globe. et  B'arrltait  i  la  pointe  occddentale  de  la 

Lonnin,  21  Avril.  Dr.  Torby. 

[29863.J— In  answer  to  Mr.  HaUowes'  qoMtion 
(2B1S2),  i  beg  to  say  that  I  had  no  opportonit-  -' 
'    "      at  Saturn  between  Jan.  20  and  Feb.  7 ; 


,2B1S2),  I  beg  to  say  that  I  had  no  opportonity  of 
looking  at  Saturn  betwem  Jan.  20  and  Feb.  7;  but 
on  the  latter  date  I  havea  note  that  theshadow  was 
discenuble  on  either  side  of  the  balL  I  have  only 
seen  the  division  in  the  outer  ring  three  times  this 
rear— Hanh  3id,  March  16th,  and  March  27th; 
bnt  the  "anneaubrillant"  hu  been  visible  to  i 
in  both  KISS  whenever  definition  was  good. 

P.  H.  KMnpthome. 

Wellington  Collage,  April  15. 


(29804.] — It  may  interest  many  readers  of  the 
I.  M."  to  know  that  Dr.  Terby's  "  white  spot" 
on  the  rings  of  Saturn  ii  now  an  easy  object  tot 


COFSBNIOTTB    AKS     LOOKYXS'S 


[29867.]— Thb  drawing  in  Lookyer's  "Primtr" 
is  a  copy  of  the  one  made  by  Jas.  Nasmyth,  ud  I 
have  always  understood  that  it  was  a  piiDtoeriiik 
of  a  model  (in  the  first  instance),  and  notaamtr. 
ingatthe  telescope,  though  the  model  itwlf  mut 
have  been  made  uom  a  study  of  careful  dnwin^ 
It  I  am  right  in  so  saying,  it  does  not  itpregent 
Copernicus  as  actually  seen  at  any  givai  dale, 
which  is  not  the  case  in  a  drawing  at  the  telooiM. 

In  Vol.  I,  of  the  Obiercalery  there  is  a  beautiful 
drawing  of  this  grand  formation  by  John  Gntt. 
which  I  think  would  satisfy  "  Veretatem  Teueo." 

In  Oit  Aitrarvfnical  Rtgutir  lot  1876  vonr  com- 
mondent  will  tai  a  very  fair  critique  of  Loch'n'i 
"Primer,"  which  paints  out  its  merits  and  dslKti, 
though  I  cannot  say  whether  or  not  thees  latta 
have  t>een  avoided  in  later  editions.  S.  tl. 

SBFLBOTIKO   TBLBaOOFB— CAT7CHT. 

[29868.]— Tha-vss  to  Mr.  Linscott  for  Lis  reply 
to  my  suggestion  for  a  refiecting  telescope. 

Would  he  kindly  inform  ma  whether  the  nji 
become  chromatic  before  emerging  from  the  prisa' 

I  was  glad  to  see  our  old  contributor,  M.  Gtiidi< 
bart,  foUow  my  sketch  witi  one  of  hia.  The  lidn 
S.  of  Cauchy,  aocording  to  my  sketch,  certsinly 
seems  more  like  a  fault— like  the  wall  near  Tbebit 
— than  a  rill.  I  supposed  its  N.  edge  to  be  at  s 
higher  level  than  the  southern. 

Beading.  O.  T.  Davi*. 


[2986'J.]— T  IK  much  obliged  for  Mr.  UmHotl'i 
reply  respecting  refractor  with  inclined  plane  miird 
in  its  axis.  I  knew  the  principle  had  been  spplitd 
to  reflectors,  but  not  to  refractors. 

Wm  Mr.  LiiiBCDtt  say  to  what  curve  he  refigund 
the  15in.  Cossegiein  mirror,  and  how  he  tested  it ; 


12  ajid  13  hours,  on  the  2eth  August,  1888, 
may  be  of  interest.  The  cleft  q  was  very 
distinct,  and  was  traced  in  a  south  -  westerly 
direction  up  to  the  N.  extremity  of  a  range 
of  hills.  The  object  S,  which  Mr.  Qaudibert 
describes  as  a  ridge,  and  which  is  shown  as  such  in 
Schmidt's  map,  appeared  for  the  greater  portion  of 
its  length  as  a  white  stieak,  tree  from  any  shadow. 
Near  its  6.W.  end,  however,  it  makea  a  rather 
sadden  bend,  and  seems  to  develop  into  a  true 
though  rather  difficult  cleft,  which  runs  up  to  the 
base  of  what  is  either  a  carved  mountain  orbTOken- 
dowD  crater.    Two   branches  running  S.  from 


imding 


without  shadow.    The  surface  of  the 
man  is  dotted  with  crotOT-pita. 

The  instnuncnt  used  in  ""^""e  these  observa- 
tions was  an  Biin.  reflector,  with  powers  of  226, 
330. 

It  is  possible  that  the  object  f  is  a  fault,  similar  to 
the  "  straight  wall"  near  Thetnt,  or  that  between 
Diophantus  snd  Delisle.    If  so,  it  would,  of  coori 
'"    ■'"  — '''~~i,  cast  a  weU-detined  ahadi 
"ion,  and  appear  as  a  brig 
ider  evening  illumination, 
ibeervation  made  when  this  object  is  on  the 
evening    terminator    would  probably  throw  some 
light  as  to  its  nature. 
Didsbary.  Oeo.  P.  B,  Hallowvs. 


also,  whether  he  le-worked  the  small  minor  a 
notf  If  be  would  also  kindly  give  the  nsnlt  ti 
teotiag  on  stars  it  would  be  very  interesting,  si  n 
many  contradictoiy  statemonts  have  been  mau 
atwut  Casswnuns. 
Taney's  Canegrain  of  this  same  dUmstar  "  bos 
»  to  ^  at  most  on  the  ptaoeti  "—ride  EiUhios'. 
On  my  own  Short's  Oregorian  the  fraction  eupaw 
iB-iVA  =  18;  and  it  two"noughta"  be  added  M 

"■ '--  the  fraction  is  nearly  true,  and  giv* 

Ihis  may  neqi 


"  that  JOM 

ieNUt,hel«l> 
wandu  bio 


3870.]— Or  the  "crasy  nonssnti 

.R.A.S."  ascribed  to  Newtou,  p.  7 

jot  now  quote  us  one  word  1     A 

it    alone    in    his    letter,    p.    153,  to 

"  celeetial  chemistry,"  of  which  he  ab. .- 

I  quite  agree  with  hmi)Halley  knew  nothing:  M 
which  he  considers  now  so  eihaastJ'ely  l™''/5_™; 
of  the  bodies  in  universal  space  capable"' 

said,  than  fishes  in  the  sea — yea,  than  fii 
many  seas  as  the  galaiy  (formerly  called  unoouBW 
and  innumerable)  contains  suns— bnt  anrjoy* 
unit  of  whose  billions  has  now  bMS  ">p*<v>- 


■sEn^ 


APBtL  2f.  188d. 
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eoopkaOy  ezaznined,"  at  well  aa  of  all  other 
Kalknaa,  not  one  containing  wator,  or  its  yapour, 
^'  doea  exist,  or  eyer  can  or  will  exist" 

Well,  then,  taking  onr  anti-Newtonian's  word 
lor^  this  inoonceiyal^  vast  piece  of  omnisdenoe. 
whidi  I  will  not  presume  to  question  or  doubt,  let 
OS  oamparv  it  with  a  hit  of  prof esMdly  xevealed 
"  odfwhal  ohemistKy."  Some  readen  may  not  he 
aware  that  oelestial  ofaemistiy  was  cTer  touched  hy 
the  prophets.  However,  the  Old  Testament  and  the 
New  eaich  make  one  statement  theieon'-4he  former  a 
negation,  and  the  latter  an  afflamatiott.  Genesis 
reonda  the  fonner  as  a  divine  oracle  in  Chap.  ix. 
TV.  11-17.  If  **  tiiere  shall  no  more  he  a  flood  to 
destzov  the  earth,"  and  *' neither  shall  all  flesh  he 
cut  oif  any  more  hy  the  waters  of  a  flood,"  this  is 
plainly  declaring  the  next  comet,  or  (as  Halley 
said)  ''  other  transient  body  "  that  our  earth  wiU 
encounter  is  not  watery.  A  very  infinitesimal  hit 
of  oelestial  chemistry  tins,  compared  to  our  anti- 
Newtonian's  information  about  the  (commonly 
called  numberless)  bodies  of  universal  space;  but 
still,  yon  see,  the  two  agree,  as  fsr  as  the  poor  old 
orade  creeps.  If  no  such  "  transient  body  "  with 
aqueous  vapour  **  does  exist,  or  ever  can  or  will 
enst,"  then  plainly  the  next  that  our  globe  enters 
will  contain  none,  so  that  Moses  and  "  F.B.A.8." 
are  here  agreed. 

The  other  bit  of  revealed  oelestial  chemistry->St. 
Peter's  affirmative  bit— still  more  startlingly  corre- 
spands  with  the  spectroscopic  examinations. 

Hiose  examinanons,  indeed,  have  been  &r  short 
of  what  they  ought  to  have  been.  Nobody  seems 
to  have  yet  caught  with  his  spectroscope  a  star  at 
the  minttte  it  shone  through  a  cometic  atmosphere, 
so  as  to  find  what  rays  the  cometio  gas  absorbed, 
for  which  there  have  been  scores  of  opportunities. 
But  if  ,  as  we  are  told,  the  gas  has  always  seemed  a 
hydrooarbon,  or  non-oxygenous  and  inflammable, 
then  plainly  Peter's  wor£  (2  Pet.  iii.  7),  that  this 
terraqneous  worid,  since  Noah's  time,  is  **  kept  in 
store  reswed  unto  fire,"  exactly  describe  the  fact. 
Whenever  our  globe  plunges  into  one  of  these,  her 
present  "heavens  that  are  now,"  or  oxygenous 


fervent  heat,"  sufficient  to  fuse  the  whole  surface 
of  the  lands,  so  that  "  the  earth  also  and  the  works 
that  are  therein  shall  be  burned  up."  No  coin- 
cidenoe  can  be  conceived  more  exact  grammaticaUv 
and  as  to  phyaiGal  statement,  than  this  between  his 
words  ana  the  results  of  specbxMCopic  analysis. 

I  must  still  beg  our  "  F.B.A.S.,''  however,  for  a 
specimen  of  Newifcon's  *'  crazy  nonsense." 

S.  L.  0-. 


THS  HA7BON  OUTTEB-BAB. 

[29871.] — ^Afl  many  of  your  readers  know  by 
experience,  this  bar  is  an  extremely  useful  tool  in 
the  hands  of  those  who  treat  it  properly ;  but  to 
get  ^pod  results  from  it  it  must  be  properly  ground. 
It  will  not  suffice  for  tiie  cutting  eoges  to  be  sharp, 
— ^ey  must  also^  be  ground  to  the  proper  angle. 
In  order  to  do  this  the  grindstone  must  oe  in  good 
order,  and  running  quite  true. 

How  is  it  that  so  many  amateuxs,  instead  of  re- 
garding the  grindstone  as  almost  the  most  important 
tool  in  the  wop,  treat  it  as  a  neoessaxy  nuisance, 
and  let  it  ^  into  such  a  bad  state  that  it  is  impos- 
sible to  gnnd  any  tool  well  upon  it?  When  pro- 
perly ground,  then,  I  have  found  tiie  Haydon  bar 
to  be  a  most  useful  tool,  and  a  slide-rest  that  allows 
it  to  chatter  is  only  fit  for  the  old-izon  heap. 

But  no  tool  is  perfect,  and  its  overhang  is  against 
it,  not  on  account  of  weakness,  but  because  some- 
timee^  in  turning  work  as  large  as  the  lathe  will 
take  m,  it  is  difficult  to  get  the  cutting  edge  suffi- 
ciently fur  back. 

The  quickness  with  which  any  sort  of  tool  can  be 
filed  up  from  ^in.  steel,  hardened,  and  put  into  use 

fives  it  an  immense  advantage  over  sohd  tools,  and 
have  used  it  in  a  small  shaping  machine  with  the 
greatest  advantage. 

One  of  vour  correspondents  can  see  no  difference 
between  uie  conditions  under  which  a  tool  works  in 
a  latbe  and  in  a  planing  machine.  Allow  me  to 
point  out  to  him  that  a  planing  machine  is  a  slow- 
moving  machine,  and  tnat,  in  order  to  work  it 
eoonoraicany,  very  heavy  cuts  have  to  be  taken  off. 
And  not  only  must  the  iool  be  made  proportionately 
stronger  for  this  reason,  but  at  the  beginning  of 
evezT  cut  the  tool  has  to  stand  the  sudden  jolt 
whi^  comes  on  it  as  it  enters  the  mat^ial  which 
ia  being  planed.  It  must  oonsequentiy  be  made 
stronger  aU  round  than  the  lathe-tool,  no  matter 
whether  this  latter  is  a  solid  tool  or  Haydon  bar. 

Kotogaden. 

1^29872.]— Mt  candid  friends  have  not  established 
a  sm^le  point  which  I  have  ever  oilled  in  question. 
No  smgle  point  that  I  have  advanced  have  they  made 
the  sU^itest  attempt  to  disprove,  either  in  Uieory  or 
practioe. 

It  seems  useless  for  me  to  say  il  have  not  con- 
demned the  Haydon  bar  as  a  uaisful,  handy  tool  to 
have  for  light  cuts.    Yet,  Uiough  in  my  fSnt  letter 


I  expressly  guarded  against  this,  it  is  persistently 
repeated  against  me. 

I  have  said  that  the  bar  with  -^in.  cutter  was  not 
fit  for  a  out  which  a  solid  tool  will  take  in  a  5in. 
lathe.  Hr.  Hines  admits  I  am  right.  Letter  29801 
says,  <'  it  is  a  first-daoi  teol  for  liAt  cuts."  But 
no  one  questioned  its  use  for  lifht  cuts.  *'  A.  H.  S.' ' 
tells  us  he  has  turned,  in  a  3m.  lathe,  a  4in.  face- 
plate. Had  he  told  us  what  amount  of  cut  he  took, 
it  might  have  been  somewhat  to  the  point.  But 
what  he  does  tell  is  sufficient  to  show  it  could 
not  have  been  a  heavy  cnt.  First,  the  lathe 
could  not  take  more  than  would  be  a  light  out  for 
a  5in.,  and,  in  addition  to  this,  the  cut  was  taken 
sitting. 

I  have'said  (a)  2in.  over-hand  in  the  Haydon,  as 
against  lin.  with  a  solid  tool,  and  with  some  other 
bars,  is  a  disadvantage. 

{b)  The  strain  caused  by  this  unnecessary  over- 
hcmg  is  most  injuriously  fdt  in  a  slide-rest  which  is 
at  a!u  weak  or  badly  fitted. 

(e)  In  a  well-fitted  one  the  stress  is  not  removed 
because  it  may  not  happen  to  be  felt.  Have  there 
been  any  attempte  to  prove  ma  wrong  in  any  of 
these  stetements  ? 

A  word  now  to  ''  Dunebn,"  whose  letter  is  of 
^uite  a  different  stamp  to  the  others,  though  he  too 
IS  mistaken  in  saying  I  have  made  out  the  Haydon 
as  bad. 

He  could  not  give  me  an  authority  on  any  point 
in  practical  mechanics  which  commands  more 
respectful  and,  I  might  say,  universal  attention  than 
"J.  K.  P."  Certeinly  I  know  no  one  whose 
opinion  I  have  a  higher  regard  for.  The  quotetion 
given  might  then  seem  to  cut  all  groxmd  from  under 
my  feet;  but  what  aro  the  facte?  "J.  K.  P." 
uses  never  less  than  ^in.  cutter,  and  often  a  Ain. 
lliis  he  has  told  me  smoe  my  first  letter.  Anotner 
high  authority  has  told  me,  too,  fgin.  cutter  is  not 
fit  to  take  the  heavy  out  a  6in.  latne  can  and  should 
take. 

I  never  think  of  sitting  while  turning.  When  I 
want  to  take  what  I  call  a  full  cut.  if  self-acting,  I 
always  seize  the  bed  with  both  nands  to  increase 
the  power  of  the  foot  to  tread,  and  if  with  only 
slide-rest  find  then  as  much  as  I  can  keep  the 
lathe  going  at,  with  all  my  weight  thrown  on  the 
treadle. 

Now,  as  I  have  said,  while  I  can  do  this  with  a 
solid  tool  without  chAttering,  I  cannot  with  the 
Haydon,  and  without  constant  breaking  of  cutters. 
I  have  been  usinff  the  Haydon  for  nearly  two  years, 
and  I  still  use  it  for  light  cute  as  a  very  convenient 
^1  for  straightforward  work  in  the  laue,  but  that 
it  is  a  handy  tool  for  other  than  plane  turning  I  say 
is  not  proven.  I  think  "  Dunelm  "  will  find  this  u 
"J.  XL.  P.'s"  opinion  of  it  too,  as  in  one  of  his 
letters  on  the  subject^  when  I  raised  the  question 
last  year,  I  think  he  will  find  he  says  he  never  uses 
"the  fancy  tools"  he  once  figured  in  '*£.M." 
When  he  lent  me  his  patterns  I  imide  copies  of  them 
all,  right  and  left  side  tools,  parting  tool,  screw 
tools,  but  have  never  used  one  of  them  for  more 
than  a  trial.  I  thoueht  all  too  weak,  and,  there- 
foro,  only  used  the  120^  angle  tool. 

As  to  £he  defect  "Dunemi"  found  in  his  sling, 
and  which  caused  the  breaking  of  his  cutter,  I  have 
examined  mine  to  see  if  that  could  have  helped  to 
account  for  ite  unsatisfactoiy  work. 

I  find  the  cutter  does  now  feel  harder  in  the 
centre  of  sling  than  at  Hie  top,  and  it  certainly 
would  allow  &e  cutter  to  have  more  spring  than  it 
should  have. 

The  inaccuracy  in  my  case  has  been  caused  b^ 
the  breaking  of  so  many  cnttors,  as  the  din^  is 
only  soft  meel.  I  shall  correct  it  before  uamg 
affun,  and  thank  "Bnnelm"  for  drawing  mv 
attention  to  the  point  again,  though  **  J.  K.  P." 
had  last  year  warned  me  of  the  niscessity  of  looking 
to  this.  I  then  looked  after  it ;  but  I  now  seldom 
have  a  Inoken  cutter,  as  I  had  learned  that  I  must 
be  content  with  only  light  cute  when  using  the  bar. 

Asa  pejrting  word— "A.  H.  S.,"  and  all  timid 
mechamcs,  as  fkr  as  I  am  concerned,  may  without 
fear,  flood  the  '*  E.M."  with  their  communications. 
I  shall  not  make  the  most  distant  reference  to 
them. 

And,  now,  as  my  ban  is  removed,  let  us  hope  we 
will  at  once  begin  to  get  all  those  valuable  letters, 
papers,  and  sriiclee  which  I  have  unfortunately 
terrified  the  writers  from  giving  us  the  benefit  of 
seeing. 

I  hope,  too,  they  will  bear  some  eomnum  markhy 
which  they  will  be  known,  and  then  it  will  lie 
Imown  that  at  least  one  ox  the  charges  preferred 
against  me  had  some  foundation. 

Fredk.  Carre. 


OXTTTEB-BABS. 

[29873.]— Wx  have  read  a  little  Litely  about 
cutter-bus,  and  I  venture  to  say  that  I  think  it 
would  be  of  interest  to  the  lathe  men  amongst  your 
readers  if  some  one  well  up  in  their  uses  would 
favour  us  with  an  article  on  uuit  subject. 

Theroare  several  varieties  on  the  market,  each  no 
doubt  having  ite  own  advantages.  I  am  in  the 
habit  of  using  the  bars  of  a  well-known  firm  of 
tool-makers,  and  find  them  infinitely  preferable  to 


solid  toolSj  but  having  only  used  this  one  form 
know  nothing  except  m  theory  about  others.  The 
Haydon  bar  appears  to  me  liest  adapted  to  cany 
wood-turning  tools. 

If  memorv  serves  me,  a  similar  bar  is  described 
and  illustrated  in  that  connection  in  Holtzapffel'a 
second  volume,  published  some  forty  years  ago. 

B*     B«    IWa 


BBNSIXrVlBB   PUkJEBS. 

J 29874.]— Mt  attention  has  been  directed  to  an 
Lde  on  "  Sensitive  Fames  "  in  the  current  num- 
ber of  your  journal,  a  reprint  of  a  paper  that  ap- 
peared in  the  Seienti/lc  American,  in  this  paper 
tiie  discovery  of  sensitive  fiames  is  attributed  jointly 
to  Prof.  Le  Conte  and  Plof .  TjndaXl.  As  neither 
of  these  distinguished  men  has  ever  laid  claim  to 
this  discovery,  perhaps  you  will  permit  me  to  refer 
your  readers  to  a  paper  on  '*  Sensitive  Flames " 
which  I  published  m  the  PhilosoiphUal  Mttgantw 
for  March,  1867,  or  to  a  longer  article  by  myself  on 
the  same  subject  which  appeared  in  me  ropuUir 
Science  Beview  for  April,  1867.  In  these  papers  I 
have  described  how  I  first  came  to  notice  the  phe- 
nomenon in  1865.  and  give  details  of  the  experi- 
ments and  investigation  which  I  made  upon  the 
subject  early  in  18oo.  Dr.  Le  Oonte,  it  is  true,  as  I 
subaequentiy  learnt,  bad  previously  noticed  the 
spasmodic  jumping  of  a  fish-tail  flame  whenever  a 
high  note  was  sounded  in  ite  nei^bouihood— an 
observation  which  others  had  also  noticed.  Br. 
Tyndall  first  gave  the  name  and  publicity  to  sensi- 
tive fiames  at  a  Friday  evening  discourse  on  the 
subject  at  tiie  Boyal  Institution,  in  which  he  also 
exhibited  some  additional  experimente  and  suggested 
the  probable  explanation  of  tibe  phenomenon.  A 
Uttie  later  I  applied  the  discovery  of  sensitive 
flames  to  the  investigation  of  the  laws  of  the  refrac- 
tion, r^ection,  inflection,  and  absorption  of  sound, 
and  by  invitation  delivered  a  lecture  on  this  sub- 
ject at  the  Boyal  Dublin  Society  on  January  3, 1868, 
a  lecture  published  in  the  Frooeedings  of  that  society. 

W.  F.  Barrett. 
Boyal  College  of  Science,  April  15. 

THB   KBTBIO   STSTEIT. 

[29876.]— £3  17s.  6d.  at  5  per  cent.,  what  is  it  at 
3  r  is  very  easily  answered  if  the  money  be  in 
decimals ;  as  is  also  £2  198.  at  6,  what  at  4  per 
cent.  P  The  first  in  decimals  is  £3*875,  which  mul- 
tiplied by  *6  gives  £2-325,  or  £2  6s.  6d. ;  the  second, 
£2-950  X  -8  »  £2-360,  or  £2  7s.  2|d.  Ck)uld  this 
be  done  with  equal  facility  by  any  other  system, 
'E.L.G.'s"  meristie 


say  by  duodedmals,  or  by 
planf 


Ponto. 


GAS  BATTBBIB8. 


[29876.]^Ixr  answer  to  the  several  correspondente 
who  have  requested  further  particulars  wiui  resnud 
to  the  cell  mentioned  in  letter  No.  29773,  p.  ^y  I 
publish,  with  the  Editor's  peimission,  the  following 
dftaila  regarding  the  18-oeu  battery  I  have  designed 
using  material  whidi  can  be  easily  obtained,  ana 
which  requires  no  special  oonstmction,  though  it 
would  have  been  all  the  better  if  the  glaas  cells  were 
less  deep,  as  it  would  have  reduced  the  height  of 
the  battery  more  than  a  foot. 

I  propose  to  place  the  ceUs  in  a  framework  made 
of  vulcanised  fibre,  as  it  is  far  stronger  than  any 
other  substance  I  know  of,  and  is  easy  to  work. 

For  the  construction  of  the  frame  there  will  be 
required  four  pieces  of  fibre  50^in.  by  2in.  by  lin., 
and  these  will  make  the  uprighte ;  four  pieces  15|in. 
by  2in.  bv  lin.,  for  the  cross  oars ;  two  pieces  13tin. 
by  13in.  oy  |in.,  for  the  top  and  bottom  of  frame; 
two  pieces  4oin.  by  9^in.  by  }in.,  for  the  two  sides ; 
and  a  piece  of  |in.  plate-glsias,  45^in.  by  13|in.  for 
the  back,  together  with  19  pieces  of  iin.  patent 
plate-glass,  13|in.  by  lOin.  And  to  oonstructthe 
framework^  first  take  one  of  tiie  uprighte,  and 
having  mitred  one  end  across  the  uiickness, 
take  a  saw  out  immediately  below  tiie  mitre, 
|in.  deep,  and  another  one  |in.  below  that, 
and  plough  out  the  groove  with  a  T^ow  plane  ^vide 
Fig.  1,  top  end) ;  then  Sj^in.  and  lin.  respectively 
from  bottom  of  upright  take  two  saw-oute  fin.  deep 
and  plough  out  between  them^  making  ^xn.  below 
lower  ffroove  a  mertise  hele  |m.  by  fm.  This  do 
to  all  the  four  uprj«hte,  afterwards  cutting  a  fin. 
rabbet  on  either  side  between  the  upper  and  lower 
grooves  in  the  case  of  two,  the  other  two  bemg 
rabbeted  on  one  side  only  as  shown  by  dotted  Une, 
Fig.  I.  When  this  is  done,  take  the  two  lart  up* 
rignte  and  cut  seventeen  grooves  2|in.  apart,  •f^m, 
deep,  by  |in.  broad;  these  will  then  have  the 
appearance  of  Fig.  I.  Now  take  the  two  side* 
pieces,  46in.  bv  9}in.  by  fin.,  and  i>lane  a  mortise 


grooves  corresponding 
to  the  ones  made  in  uprighte.  Tliese  must  exactly 
meet  when  fixed  in  their  places.  Again,  take  one 
of  the  sides,  and,  marking  off  lin.  from  the  top, 
bore  exactly  in  centre  of  side  a  ^in.  hole  and  seven- 
teen other  ones  2|in.  from  each  other;  these  holes 
are  lot  the  indiarubber  tubing  which  conveys  the 
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A,  yulcamaed  frame ;  G,  grooves  for  sliding  glass^artitions ;  D,  overflow  drip  tubes ;  K,  gas  regulator ; 
L,  screw  cap;  H,  oore  float;  M,  ^- cocks  leading  into  cells;  X,  brackets  for  filing  gaspipe; 
P,  pressure  indicator ;  B'  B,  shunt  binding-screws ;  S^  main  binding-screws ;  T,  tap  for  condensed 
water ;  W,  condenser ;  Y,  lamp ;  X,  damper  for  draught ;  T,  bindii^-screws  from  cells. 


gas  to  the  cells,  and  which  are  connected  to  the 
gas- taps  MM,  Fig.  III.  On  the  other  side  mark 
oft  in  the  same  way,  boring  two  |in.  holes  Sin. 
from  either  side.  These  are  for  the  connecting 
wires  from  cells  (vide  Fig.  n.),  TY  being  bind- 
ing screws,  the  small  dote  above  being  the  holes. 
Tins  having  been  done,  take  the  two  top  and  bottom 
mecea  13|in.  by  13in.  by  iin.  and  cut  two  rabbets 
gin.  deep  on  the  bottom  side  of  the  top  piece  and  the 
top  side  of  the  bottom  respectively  at  the  back — 
these  rabbets  being  for  the  glass  back  to  fit  into— 
afterwards  fitting  them  both  to  the  sides  bv  cutting 
their  correspondmg  mitres  on  right  and  left.  Now 
when  two  of  the  cross-bars  have  been  mitred  at 
their  ends  and  the  other  two  have  had  their  ends 
shaped  to  tenons  so  as  to  fit  into  the  mortise-hole  at 
bottom  of  uprights,  the  framework  ought  to  be  com- 
pleted and  merely  require  fixing,  which  had  better 
oe  done  with  Dichromated  ismglass  glue,  being 
careful  to  rough  the  parts  to  be  glued  with  sand- 
paper or  a  coarse  file,  using  small  brass  screws  |in. 
long  for  fixing  the  sides  and  cross-bars,  and  red  lead 
puwy  for  fixing  the  glass  back. 

Wnen  thoroughly  secure  varnish  with  a  stifiish 
solution  of  shellac  in  spirit,  to  which  has  been 
added  whilst  warm  10  per  cent,  of  solution  of 
indiaxubber  in  chloroform  and  2  ^r  cent,  of 
copaiba  oil.  When  the  varnish  is  drv  slide 
the  glass  plates  into  their  grooves.  Fig.  lY.  will 
perhaps  ^ve  a  general  idea  of  &e  battery  when 
fitted  with  cells,  G  G  being  zinc  wings  sloped 
forward  in  order  to  concentrate  the  draught 
and  on  which  are  hung  two  leaden  tubes  E  E,  with 
branches  terminating  in  little  cups  to  catch  drips 
from  battery  cells,  uie  above  being  so  pivoted  that 
they  can  swing  round  when  the  c^ls  require  to  be 
taken  out  of  their  compartments.  In  Fig.  III.  will 
be  seen  thjree  of  the  six  pipes  leading  from  battery 
box  into  chimney  Z,  whicn  ought  to  be  about  2Sft. 


high,  and  which  terminates  with  a  large  ventilating 
cowl  to  insure  always  a  thorough  draught  throu^ 
battery  box,  and  of  the  other  parts  shown  in  Fig. 
II.  W  W  is  a  re^jeptade  for  any  water  condensra 
in  chimney,  X  behig  a  damper  contained  in  it,  T 
being  a  small  tap  or  outlet  for  condensed  water.  It 
will  also  be  seen  from  Fig.  II.  the  position  of  cells 
allows  of  a  desr  2§in.  space  behind  lor  draught.  In 
Fig.  m.  MM  is  a  brass  tube  fitted  with  eighteen 
nozzles  and  tape,  by  which  to  conduct  hyctogen 
gas  to  cells,  these  oeing  connected  by  means  of 
uiort  lengths  of  fin.  indiarubber  tubing.  The  brass 
tube  terminates  at  the  top  with  a  pressure-gauge 
P,  and  has  at  its  bottom  end  a  regulator  K, 
which  regulates  both  the  pressure  ana  quantity 
of  gas.  for  it  will  be  seen  that  when  the  gas  is 
turned  on,  the  float  H,  which  is  made  of  thin 
iron,  rises  until  a  series  of  small  perforations,  half- 
way alonff  its  length,  come  opposite  the  opening  of 
pipe  lea£ng  gas  to  cells ;  then  on  any  lamp  bemg 
turned  on  in  the  main  S  S,  a  shimt  current,  B  B, 
passes  throuffh  regulator  and  controls  the  gas 
according  to  tne  resistances  of  the  lamps  in  paraltel ; 
the  reguhitor  can  also  easily  be  adjusted  by  turning 
screw-cap  L. 

It  may  seem  unnecessary  to  have  both  a  pressure 
gauge  and  taps  to  all  the  nozzles ;  but.  apcurt  from 
me  convenience  of  shutting  o.i  6ome  cells,  in  case  of 
a  leakage  of  hydrogen  gas,  which  has  no  smeU,  it 
can  at  once  be  determined,  and  the  ceU  cut  off.  It 
will  also  be  perceived  that  the  bobbin  of  regulator 
shunt  on  the  main  leading  wires,  Y  being  a 


18  a 


lamp  inserted  in  shunt ;  but  tiiis  is  ouite  optional, 
by   reversing   the   regulator   ana   readjusting 


as 


screw-cap,  it  can  be  used  oirect  on  the  main  leads. 
Now  to  come  to  one  of  the  most  important  parts 
of  the  batteiT — viz..  the  wire  mesh  names  to  fit 
into  glass  cell  (vide  letter  29773).  For  these  there 
will  DO  required  three  dozen  pieces  of  vulcanite, 


12|in.  by  fin.  by  j|in.,  three  dozen  pieces  9Jin.  W 
|in.  by  Jm.,  and  these  win  make  the  18  top  or 
positive  names,  luod  for  the  bottom  frames  will  be 
required  the  same  number  of  pieces,  12^in.  byfin. 
by  |in.  and  9^in.  by  fin.  by  fin.  respectively.  All 
these  can  be  nicely  cut  out  of  two  half -sheets  o! 
vulcanite  |in.  thick.  In  addition  to  the  above, 
there  wiU  be  required  eighteen  pieces,  12^in.  bv 
9iin.,  of  silver  wire  gauze,  120  mteh,  and  eighteen 
pieces,  12in.  by  9in.,  together  with  several  length 
of  copper  or  silver  wire.  No.  18  gauge,  and  a  good 
many  guttapercha  whip-lashes  for  sraUng  in  with, 
and  three  dozen  strong  elastic  bands  ^in.  wide. 

The  first  thing  to  do  is  to  mitre,  mortise,  and 
tenon  all  the  vuloanite  strips,  and  to  take  a  saw- 
cut  iin.  deep  down  the  inside  \4rin.  from  the  edge, 
boring  a  hofe  on  one  side,  4in.  from  top  side,  for  tbe 
connecting  wire  to  pass  through ;  Figs.  5  and  oa 
will  perhaps  explain.  On  the  other  side  in  the 
centre  on  outside  of  frame  file  a  small  groove  about 
4in.  wide  acrxMS  it;  this  is  for  the  indlarabber 
tubing. 

The  next  thin^,  after  fitting  all  the  frames,  iito 
fix  the  silver-wire  nwsh  insiae  them,  and  to  do 
this  first  take  the  gauze  and  turn  it  up  |in.  all  roand, 
running  a  silver  or  copper  wire.  No.  18B.W.G. 
under  tiie  lap,  twisting  tne  two  ends  together  where 
they  meet,  'nde  FigTv  A ;  then  taking  the  shorter 
piece  of  vulcanite  with  the  hole  in  it,  pais  the 
twisted  wires  through  and  press  the  wire  edging  mto 
saw-cut  by  means  of  a  blunt  screwdriver.  Thii 
also  do  on  the  opposite  side  with  the  other  piece, 
soldering  the  wires  to  the  mesh  with  the  metallie 
putty  before  described,  and  sealing  over  the  saw 
cut  with  a  piece  of  guttapercha  whiplash,  then  take 
the  two  longer  pieces,  and  having  placed  the  other 
sides  of  the  wire  mesh  into  their  respective  saw  cuts, 
fix  the  ends  of  the  pieces  in  their  place,  with  a  solu- 
tion of  gutta,  passing  an  indiarubDer  band  all  round 
the  frame,  jfow  press  the  wire  ed^ng  home  on 
either  side  to  bottom  of  saw-cuts,  solderinf  as  befoif, 
and  sealing  with  guttapercha.  This  will  strain  the 
wire  mesh,  and  make  it  quite  tight — anabsolote 


^  *  O  V 


necessity  for  the  proper  working  of  the  cell.  The 
wire  mesh-plate  is  now  nearly  completed,  but  will 
have  to  be  placed  in  a  silver  iMith  until  the  wires  of 
gauze  are  cemented  together,  when  it  will  hsTe  to 
be  transferred  to  a  platinum  bath.  I  hope  this 
description  is  soJBiciently  ludd,  as  all  the  other 
frames  must  be  treated  in  the  samewav.  Now, 
when  the  smaller  frames  have  been  sealed  in  the 
bottom  of  their  respective  glaas  oeUs,  place  the 
larger  ones  over  them  on  the  upper  side  of  which 
has  previously  been  placed  about  l}lb.  of  grann- 
latedTplatinised  carbon,  about  the  aixe  of  4  or  0  shot. 
The  cells  are  now  practically  finished,  except  for 
the  addition  of  the  dilute  acid,  and  can  be  placed 
in  their  different  compartments. 

Of  course  in  describing  the  above  I  have  left  a 
good  deal  to  the  ingenuity  and  skill  of  the  operator, 
and  also  many  littie  details  such  as  insnlatfng  the 
connecting  wires,  &c.,  have  been  left  out;  bat  I 
hope  my  somewhat  busy  descriptiofn  ma^  be  a  little 
guide  in  the  construction  of  gas  batteries^  though 
no  doubt  the  above  is  capable  of  many  improye- 
ments,  such  as  the  corrugation  of  the  plates,  dosisg 
up  the  face  of  battery  and  using  foxx»d  draught: 
but  stiU  I  think  the  wire  gauze  plates  will  be  hard 
to  beat,  and  will  only  eventually  be  beaten  by  thin 
porous  metal  ones  made  of  some  lees  oostiy  metal, 
for  it  is  not  a  question  of  occlusion,  bat  of  a  peculiar 
interposition  of  molecules  throughout  the  plate, 
caused  by  the  subdivision  of  the  metal  of  which  the 

Slate  is  formed,  and  which  permits  the  gas  to  permeate 
leplate  readily  without  being  exactly  occluded  in  it. 
Many  metals  when  finely  8ul>divided  nave  the  power 
of  seeming  ocdusion,  and  even  some  non-metals, 
notably  carbon  and  pumice ;  but  the  real  power  of 
ocdusion  is  the  absolute  liquefaction  of  the  gas  sot 
between  the  molecules  of  metal,  but  amongst  th« 
mass  itself,  forming  a  mixed  compound.  Hus 
power  is  possessed  by  only  very  few  metals,  notablj 
palladium. 

To  illustrate  what  I  mean,  I  will  mention  the 
following :— In  making  a  porous  iron  mesh  plate  bj 
a  solution  of  caustic  soda,  after  having  well  waahed 
it,  I  phiced  it  to  dry  in  a  chamber  of  warm  hydrogw 
gas,  at  the  top  of  which  a  gas-bumer  was  Kghtji 
BO  as  to  consume  the  aqueous  vapour  given  off. 
Upon  taking  the  plate  out  of  the  diamber,  abn»« 
instantaneously — certainly  in  two  or  three  •^'^ 
— ^the  whole  plate  was  red  hot."  As  ™*y  , 
imagined,  I  dropped  that  exceedingly  hot  potato 
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pretty  sharp,  and  so  broke  the  plate;  but  it 
waa  already  uaeleBs,  being  oonverted,  all  but  a 
'        ■         '*ri'«?i    iiito   its   original  oxide.     This 


few   iron 

was  a  proof  of  the  intennolecolar  porosity  car- 
ried to  its  extreme  limit,  owing  to  the  submTision 
of  the  metal,  and  had  nothing  to  do  with  ooolnsion 
poper.  Yet  I  feel  sure  that  that  plate,  if  properly 
created,  woold  have  been  a  greater  source  of  energy 
in  a  ga8*batteiy  than  any  platinum  or  palladium 
plate.  Howeyer,  to  return  to  the  question  I  am 
writing  upon.  The  difficulty  of  the  oeU  I  have 
described  is  that  it  must  be  kept  absolutely  level, 
so  that  the  positiTe  or  upper  plate  is  never  out  of 
capillary  attraction  with  the  dilute  add  in  the  cell, 
and  yet  it  must  be  never  underneath  the  surfkoe. 
To  remedy  this  I  tried  floating  the  positive  plate : 
but  this  BO  diminished  the  available  surface  uiat  I 
prefer  the  level  kept  constant  by  overflow  tubes, 
such  as  D  D,  the  evaporation  bemg  also  kept  con- 
stant .by  turning  damper  X.  This  Utter  will  be 
fairly  rapid,  as  the  air  not  only  passes  over,  but 
permeates  through  the  layer  of  carbon  in  cdl. 

It  is  as  well  to  mentipn  thai  before  turning  gas 
on  to  battery,  if  all  the  cells  are  connected  in 
parallel  and  coupled  to  eight  half -gallon  Bunsens 
STouped  in  series  of  two  for  about  10  to  20  minutes, 
ainnh«rging  once  or  twice,  but  being  very  careful  notto 
attack  silver  mesh,  the  intermolecular  porosity  of 
the  plate  will  be  mudi  increased.  The  last  charg- 
ing nad  better  remain  in  the  plates  until  the  gas  is 
turned  on  to  battery,  as  owmg  to  what  I  <»il  a 
molecular  suction  tne  freshly-liberated  hydrogen 
from  gas  apparatus  seems  to  tfJce  the  place  of  the 
hydrogen  disengaged  in  cell  more  readily  when  cir- 
cuit is  closed  afterwards. 

Now  as  to  the  cost  and  efficiency  of  the  battery 
described.  The  cost  of  the  above  is  easily  calcu- 
lated, and  would  be  between  £60  and  £60;  the 
absolute  effiden^  is  difficult  to  calculate^  but  as 
the  current  dendiy  in  discharging  has  vaned  from 
*1  to  nearly  -3  per  square  inch  in  the  several  kinds 
of  plates  I  have  experimented  with,  I  think  I 
should  be  justified  in  stating  that  a  25-cell  battery 
construct^  on  the  above  Imes  enosing  140sq.in., 
or  l8^.ft.  of  negative  area,  would  give  about  one 
electncal  horse-power — a  poor  resmt  frmn  such  a 
mighty  edifice  of  cell»— and  would  cost  from  £80  to 
£90,  or  not  more  than  a  first-dass  gas-engine  of  the 
same  power.  Of  course,  future  improvements  would 
greatly  increase  the  output  of  the  above,  and  might 
possimy  reach  2H.P.  or  1,600  i^tts. 

With  regard  to  the  worldnff  of  gas  batteries, 
there  is  a  critical  point  at  which  the  greatest  effect 
takes  place ;  this  is  also  pointed  out  by  G.  Liickhoff 
in  one  of  his  letters,  but  he  does  not  mention  what 
that  point  is.  Now,  mv  experiments  have  led  me 
to  the  conclusion  that  it  is  that  point  at  which  the 
ctnnbining  elements  occupy  the  least  possible  e 
without  giving  or  losing  heat  to  the  surrouni 
solution.  Thus,  in  an  oxy-hydrogen  cell  wi' 
perfect  plates  the  critical  point  is  4  C,  but  the  inter- 
molecular porosity  increases  with  the  temperature, 
and  the  temperature  increases  the  pressure  of  gas  at 
a  constant  volume,  therefore  uie  temperature 
must  vary  as  the  thermo -molecular  porosi^  of  the 
material,  of  which  the  plates  are  composea  of,  and 
the  pressure  must  vary  as  the  temperature,  to  obtain 
a  constant  volume,  and  since  it  will  be  seen  that 
the  limit  of  temperature  must  lie  between  4  C.  and 
100  C,  in  all  probability  unless  ttie  atmospheric 
preasure  on  positive  plate  is  increased,  the  greatest 
effect  wonla  take  place  when  the  negative  plate  is 
heated  to  100  C,  using  a  pressure  of  gas  at  6'21b. 
per  square  inch,  the  solution  renuuning  at  4  C. ;  but, 
of  course,  in  actual  practice,  a  compromise  must  be 
made,  so  as  to  give  the  best  results.  Therefore,  I 
suggest  that  the  negative  plate  be  made  very  thin, 
which  also  increases  its  molecular  porosity,  so  that 
the  energy  of  the  current  may  generate  the  heat 
requirpd,  and  that  the  positive  plate  be  kept  cool  by 
the  evaporation  which  takes  pl»oe,  so  that  the  solu- 
tion in  the  immediate  vicinity  of  the  plate  where  the 
combination  takes  place  should  be  as  nearly  as  pos- 
sible 4  C. ;  also  a  low  temperature  is  more  condudve 
to  the  formation  of  ozone  in  the  carbon  above  posi- 
tive plate. 

It  may  be  worth  mentioning  that  a  very  thin 
plate  can  be  made  by  taking  very  thin  metal  foil 
and  burnishing  over  a  piece  of  iron  wire  gauze, 
when  the  metal  will  be  pierced  with  tiny  holes, 
according  to  Uie  coarseness  of  the  mesh  used. 

I  cannot  help  thinking,  in  the  not  far  distant 
future,  that  gas  batteries  will  be  used  for  the  re- 
duction of  ores  and  metals,  especially  when  one 
remembers  that  the  atomidty  and  the  combining 
heat  of  elements  is  the  point  of  effidencv  in  a  gas 
ba>ttery ;  but  as  I  have  not  experimentea  much  in 
this  direction  I  will  say  no  more,  except  it  is  quite 
poesible  to  make  the  following  combiiiations : — 

Solution.  Gas. 

Chlorine  ......    Hydrochloric  add  .,     Hydrogen 

Atmospheric  air    Nitric  add  and  water    Ammonia 

O-y**"    Sulphnricadd {^^^^ 

and  tiiat  iron  and  ooimer  pyrites  merely  require 
reducing  to  metal.  In  fact,  tne  combinations  seem 
endlen,  and  point  to  the  theory  that  whenever  two 
or  more  elements  combine  to  form  a  new  substance, 


Fio.  IV. 


A,  vulcanised  fibre  frame ;  B,  dass  ceUs ;  C,  plate  glass  supports  dividing  cell  compartments ;  B,  over- 
flow drip  tubes  from  cell ;  £,  catch  cups  and  tubes  to  lead  away  overflow  dxip ;  F,  basin  to  hold 
surplus  water ;  G,  zinc  wings  to  concentrate  draught. 


electridty  is  set  free  by  reason  of  the  change  in  their 
respective  molecules.  This  is  perfectly  compatible 
witn  the  theory  that  electridty  is  an  undulation  of 
ether,  or  a  pulsation  of  the  envelope  of  ether  which 
surrounds  tine  molecules  of  matter.  However,  as  I 
may  be  getting  into  water  beyond  my  depth,  I  will 
dose  this  letter  by  wiahinff  success  to  all  those  who 
take  up  the  question  ox  Gas  Batteries,  and  by 
hoping  that  the  letters  I  have  written  will  not  prove 
altogether  useless.  I  feel,  however,  I  have  greatly 
trespassed  on  your  space  by  sending  such  an  uncon- 
sdonably  long  letter,  but  I  do  not  know  when  an 
opportunity  will  again  present  itself,  as  my  Idsnre 
for  writing  will  be  somewhat  uncertain  in  the 
future.  Moreover,  I  think  that  so  far  as  I  am 
concerned,  *'the  question  has  been  discussed  to 
completeness.*' 

One  word  more.  In  mentioning  the  above  bat- 
tery I  hope  it  will  not  be  thought  egotistical  or 
presumptuous  of  me  if  I  call  the  above  after 
my  own  name,  and  ask  others  to  do  so,  as 
I  consider  it  is  as  ^reat  an  advance  on  Grove's 
gas  battmry  as  the  original  Faure  cell  was  on  the 
Flante's,  me  two  reasons  whidi  have  prevented  my  I 


patenting  it,  for  I  drew  up  a  rough  spedfioation 
respecting  it  last  November,  are :  (1)  That  sinoe  I 
am  unabfo  to  thoroughly  complete  it,  I  should  have 
to  trust  to  former  experiments  for  detailB  and  data, 
and  should  then  not  luLve  suffident  time  to  improve 
on  it  myself.  (2)  That  owing  to  the  fact  that 
many  pstoats  have  already  been  taken  for  gas  bat- 
teries—notably^  No.  6198,  1881—1  should  have  been 
in  all  probabuity  involved  in  litigation  from  the 
outset.  I  hope,  however,  no  one  will  take  unfair 
advantage  ox  my  oonfldence,  but  nve  me  some 
credit  for  what  I  have  done,  for  what  1  have  written 
in  this  letter  is  the  experience  of  four  years'  hard 
work,  and  surely  I  deserve  a  little  return  for  that. 

I  apologise  to  those  correspondents  who  may  have 
thou^t  me  discourteous  in  not  jpersonally  answering 
their  letters;  but  I  am  not  desirous  now  of  patent- 
ing my  invention,  nor  could  I  do  so,  having  given  it 
gratis  to  the  readers  of  the  "  E.  M."  especially, 
and  to  the  public  generally,  so  the  above  letter 
must  suffice,  though  I  shall  oio  glad  at  any  time  to 
answer  questions  or  give  the  addresses  of  materials 
used  in  the  above  batteries;  but  I  csnnot  send 
material  or  my  own  particular  experimental  oella 
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or  two  reaaons : — (1)  They  have  "been  packed  up 
and  sent  away  from  nere,  so  are  not  available ;  and 
(2)  eTm  if  they  were  so,  I  think  it  is  asking  a  little 
toomiftohto  ask  lor  the  loen  of  them ;  though,  if  I 
oonld  have  done  so^  I  should  haye  gladly  shown 
them  to  anyone  desirous  of  seeing  them. 
Leamington,  April  3rd.  Alfred  Treelyjr. 

OSaAN  MATTBBS. 

[29877.]— I  lOLLOW  the  train  of  thought  so  dearly 
deecribed  in  Mr.  Bison's  letter  (29840),  and  can 
readily  see  that  his  reoently-pubhohed  scheme  has 
been  ine  result  of  much  careful  oonsideration.  From 
my  point  of  yiew,  howeyer,  it  is  too  elabomte  for  a 
true  Chamber  Organ,  and  insufficient  for  a  Conoert- 
xoom  instrument,  lliere  would  be  no  neoeanty,  in 
inserting  a  small  special  string-toned  diyision  in 
one  manual  department,  to  haye  a  fourth  swell-box 
and  its  attendant  expression  leyer.  Hie  best  method 
of  arranging  the  different  departments  is  giyen  in 
my  "Notes  on  the  Ck>noert-room  Organ."  Mr. 
Boon  is  correct  in  saying  that  it  is  (Hfficult,  if  not 
impossible,  to  ^  the  true  imitatiye  sizing  tone  from 
yioi  stops  on  li^t  pressures  of  wind ;  but  an  artist 
in  tone  production,  such  as  Mr.  W.  ^zme,  can  do 
wonders  eyen  on  so  light  a  pressure  as  2|in.  The 
yiol  d'amore  in  my  own  chamber  organ  is  yoioed 
on  the  "  systdme  Ghiyioli,"  on  2|in.,  and  is  stronglj 
imitatiye  of  the  old  instrument  after  which  it  is 
named ;  but  of  oouise  the  tone  is  extremely  delicate, 
and  has  little  of  the  rasp  of  the  bow  in  its  speech. 
With  reference  to  the  amount  of  16ft.  tone  m  the 
manual  departments  a  few  words  may  be  said.  Mr. 
Dixon  must  acknowledge  that  his  sdieme  is  a  most 
ambitious  one,  and,  in  my  estimation,  it  appears 
deficient  in  16ft.  tone:  hence  the  suggestion  made  in 
my  preyious  letter.  Such  an  amount  of  16ft.  tone 
in  the  manual  does  not  in  any  way  demand  the 
pesenoe  of  32ft.  tone  in  the  Pedal  Organ.  One 
umx>rtant  matter  must,  howeyer,  be  carefully 
attended  to — ^viz.,  to  keep  the  16ft.  iwhthiilI  tone 
thoroughly  subordinate  to  the  unison  or  8ft.  tcue. 
As  regards  the  appointment  of  a  neoesBazily  limited 
Pedal  Organ,  I  can  most  conscientiously  recom- 
mend the  system  introduced  by  my  fnend.  Mr. 
Thomas  Casson.  Mr.  Dixon  has  no  call  to  apologise 
for  ainr  ideaa  he  may  haye  deriyed  from  what  I 
haye  done  or  written.  TTnlike  a  certain  writer  of 
letters  in  these  columns,  I  haye  no  trade  interests  to 
aenre ;  my  only  aim  and  desire  is  to  help  onwards 


sympai 

I  now  may  lust  touch  on  the  letter  by  Mr. 
Cariton  C.  Michell,  so  far,  at  least,  as  itaffeou  my- 
self, although  I  question  whether  it  is  worth  my 
while  to  reply  to  the  attack  he  makesin  a  half-hearted 
manner  on  me  and  my  yiews.  I  do  not  care  theyalue 
of  the  pen  in  my  himd  for  either  his  approyal  or 
condemnation,  for  I  am  awaro  of  the  animus  which 
guides  Ids  pen  in  mj  direction^  and  the  worth  of 
his  opinions.  Mr.  Dixon  will  giye  his  remarks  on 
the  on»n  scheme  the  attention  they  deserye.  "Mi. 
Hichcul  has  thou«^t  proper  to  say  tiiat  "Mr. 
Andsley's  C!onoert  Orsan  design  is  an  imitation  of 
the  organs  of  Booseyelt,  of  New  York,  by  whom  he 
swears."  Now,  allowing  such  was  the  true  state  of 
affairs^  it  would  in  my  oninlon  be  anything  but  to 
my  discredit;  but,  as  tue  matter  really  stands, 
b^ond  that  obyious  similarity  which  ought  to 
obtain  in  the  schemes  of  all  large  orsans,  perhaps 
Mr.  Miohell  wiU  point  out  wherein  xhaye  copied 
from  the  schemes  by  Mr.  Booseyelt.  He  will  doubt- 
less allude  to  the  use  I  make  of  swell-boxes ;  but  in 
this  direction  I  may  just  inform  him  that  I  adyo- 
cated  the  multiplication  of  swell-boxes  and  much 
increased  powers  of  expression  in  connection  with 
the  organ,  ^  and  cazriea  my  ideas  iato  practical 
demonstration  some  years  before  my  late  friend, 
Mr.  HQbome  L.  Booseyelt.  founded  we  great  firm 
which  is  now  so  ably  prceiaed  oyer  by  his  brother. 
I  belieye  I  am  correct  in  saying  mat  it  was  not 
until  the  eighties  had  commencoa  that  Mr.  Boose- 
yelt thoroughly  realised  the  importance  of  impart- 
ing powers  of  expression  to  nearly  all  thestc^in 
the  manual  departments. 

I  haye  had  the  pleasure  and  adyantage  of  a  per^ 
Booal  aoquaintanoe  wi&Mr.  Hilbome  L.  Booseyelt, 
and  now  enjoy  the  same  privilege  as  regards  his 
■oocessor,  Mr.  Frank  Booserreltana  his  talmted  and 
oonrteons  mana^,  Mr.  Walter  F.  Crosby ;  and  I 
bare  spent  days  m  their  factory  in  New  York,  and 
haye  inspected  seyaral  of  iheir  finest  organs ;  audi 
Tentun  to  think  that  any  English  organ  builder 
who  aims  at  doing  anything  much  in  adya&oe  of 
what  has  already  been  doDO  m  this  oountry.  instead 
of  endeavouring  to  discmdit  any  <*  imitation," 
would  do  well  to  study  and  take  to  heart  ihe  lessons 
which  may.  unless  uie  examiner  is  blinded  wkn 
conceit,  be  learnt  from  an  intelligent  study  of  tibe 
Booseyelt  organs. 

Mr.  MicliftTi  mentions  the  forthcoming  organ  in 
the  diuroh  of  St.  Barnabas,  PimliooTNow,  as  it 
hnipens  that  it  is  through  my  admiration  for  the 
talents  of  his  eomfrtre  that  he  has  anything  to  do 
with  that  instrument,  I  may  be  allowed  to  fed  some 
Qteeial  interest  in  it*  And  with  Mr.  Thomas  Casson 
ttid  sUned  mechaniriana  on  one  hand,  and  that 


master  oz  tone  proaucoon.  sax,  w .  inynne,  on  tne 
other,  it  will  indeed  be  strange  if  the  or{pm  does 
not  turn  out  a  fine  work,  and  furnish  a  *'fair 
opportunity  for  the  criticism  of  a  piece  of  tone 
oofouring." 
Devon  Nook,  Chiswick.  O.  A.  Audaley. 

OBOAK  KOMBHOI.ATX7SB. 

[29878.]~Ws  have  had  a  good  deal  of  organ 
matter  lately,  and  some  suggestions  for  reform  in 
nomendature.  A  radical  nuorm  may  be  difficult, 
but  one  dight  improyement  appears  to  me  to  be 
easy  enoush.  I  refer  to  a  stop  which  your  cor- 
respondents describe  as  lieblidn  sedact.  gedecht. 
geoMt.  &C..  &c.  No  one  seems  to  xnow  the  correct 
way  of  spelling  the  last  word ;  neither  do  I,  because 
I  am  not  euro  what  it  is  intended  to  convey.  It 
shoidd  obvioudy  be  dther  gedaoht  or  gedeckt,  but 
which  P  lieblich  means  lovably,  tendeny,  sweetly, 
endearingly,  &c.  In  Gterman  we  have  further  the 
irregular  verb  Denken,  to  think;  pret.  dachte;  p. 
part.,  gedacht;  and  the  regular  verb  Decken.  to 
cover ;  pret.,  deckte ;  p.  pair.,  gedeckt.  If  Uebiieh 
aedaehtf  then  a  free  translation  would  read  "  sweetly 
thought  out,"  or  '*  happy  thought."  If  lieblieh 
^edteki,  'covered  may  mean  stopped,  and  it  would 
imply  ''sweetly,  charmingly  stopped."  Whidiis 
it  r  I  do  not  remember  to  have  ever  seen  dther 
word  quite  correctly  spelt,  but  always  a  sort  of 
compromise  between  the  two.  Did  I  know  as  much 
about  orffan  construction  as  about  our  finest  organ 
players^  I  diould  requiro  no  hdp  in  coming  to  a 
oondusion;  as  it  is,  I  think  this  little  lesson  in 
G^erman  may  hdp  Mr.  Audsley  or  Mr.  Bobinson  in 
settling  upon  a  word  whidi  shall  at  least  mean 
wmethxng,  O.  W.  8. 


[29879.]— Mb.  Moobbs'  letter  on  p.  133  is  an 
interesting  one ;  will  he  kindly  supplement  it  by 
further  particulars  of  Mr.  Bridgets  method  of 
analysis? 

Fint.  how  does  he  settle  the  direction  of  the  line 
througp  the  ear  ?  If  the  man  represented  in  Fig.  3 
hdd  his  head  up,  as  in  Fig.  3  a  herewith,  would  the 


lines  alter  as  in  my  sketch  P  If  so,  this  would  seem 
to  point  to  hitheru)  unsuspected  intellectual  advan- 
tages to  be  derived  from  drilling.  Am  I  correct  in 
understanding  Mr.  Moores  to  mean  that  the  ratio  of 

the  length  of  the  heights  ^  is  a  measuro   of  the 

xy 

mental  capadty  ? 

Secondly,  how  can  I  fix  the  podtion  of  the  point 
e  (the  cenne  of  ossification)  on  a  real  head,  or  the 
portrait  of  one  P 

Thirdly,  have  the  vertical  lines  diown  on  Mr. 
Moores'  sketches  any  importance  ?  If  so,  what,  and 
how  is  their  nontion  determined  P  If  Mr.  Moores 
had  the  akuU  only  of  Fig.  3  to  deal  with,  how 
would  he  determine  whether  Fig.  3  or  F^.  3  a  were 
correct  P  In  Fig.  3  a  I  have  dotted  Uie  fines  of  the 
neck,  as  diown  on  Fig.  3.  Glatton. 

[29680.;)— In  "  EJL"  of  April  12th,  Mr.  Maxk 
Moores  gives  its  readers  diagrams  of  four  heads, 
with  lines  drawn  across,  by  whidi  he  is  able  to 
read  off  the  mental  powers  of  the  owners  of  the 
heads. 

Will  he  explain  how  those  lines  aro  drawn,  as  he 
gives  no  guide  further  than  the  one  which  is  drawn 
through  ioA  opening  into  the  ear ;  but  I  obs«rve  in 
the  one  caae  the  pomt  of  the  line  is  oondderablv 
above  the  wing  of  the  noee,  whilst  in  the  other  it  is 
below. 

How  does  he  find  the  centre  of  ossification  in  the 
frontal  bone,  and  aro  the  yertioal  lines  arbitrary, 
and  what  is  their  purpose  P 

Is  any  account  to  be  taken  of  the  breadth  of  the 
head,  as  one  muj  be  long  and  narrow,  another  yery 
broaaP  Assuming  the  lower  horizontal  line  to 
define  the  base  of  uie  cerebrum,  is  the  calculation 
madeliy  ooaparison  between  what  is  bdow  and 


above  the  line  through  (the  oentx«  of  osnflcatioa  of 
frontal  bone  in  each  meuvidnal  head— in  the  utm  d 
being  proportioned— or  are  the  measuremnti  com- 
pared with  standard  head  measurementsP  Howii 
the  quality  of  the  contents  of  the  cranimn  anivad 
at,  because  external  measurements  would  ded  vikb 
quantity  onlyP  Some  idiots  have  vei^  diffsnd 
looking  heads  to  the  one  depicted.  Ihea  thenarfi 
the  hydrocephalic  heads ;  also  all  cnnid  boass  have 
not  the  same  stmcturo,  as  some  aro  yery  thick  sod 
porous,  others  have  cavities  between  the  plstn. 
Thouffu  not  occnmng  the  same  poattian  ai  tibe 
Gontrumtor  from  Botterdam  in  the  same  iaoeof 
"  E.M.,"  I  should  feel  more-satiafied  if  Mr.  Hoora 
or  any  other  eiponent  of  the  sdence  assured  oned 
a  firm  footing  to  work  upon.  Oymro. 


REPLIES  TO  QUEBIES. 


-•♦♦■ 


%*  In  their  muwerty  ComapondmU  wn  ruptet" 
fuXUf  requuUd  to  mmtion^  in  taeh  imtanee,  tht  titlt 
mUmmktr  qf  thi  query  aaked, 

[67862.]— Diatributioa  of  lioad.— This  ib,  d 
course,  a  purdy  theorotical  problem,  and  the  figoni 
I  gave  aro  a  somewhat  dose  approximation  in  the 
giyen  case ;  but,  as  pointed  out,  the  method  is  not 
generally  applicable.  I  hope  our  friend  "  M.I.C.E." 
will  tackle  tnis  with  his  usual  abflity,  and  trust  hs 
may  notice  this  appeal . 

Bristol.  T.  C. 

[67862.]  —  DistribnUoa  of  Weight.  -  If 
"  W.  S."  can  arrive  at  a  solution  of  the  following 
problem,  whic^  is  similar  to  his  own  andmncn 
simpler,  it  will  hdp  him  in  solving  the  latter :— A 
straight  rigid  bar  rests  upon  three  supports.  A,  6, 
and  C,  in  a  perfectly  straight  hotuBontd  line;  B 
being  distant  from  A  one  fourth  of  thedistann 
from  A  to  C.  A  given  weight  is  placed  on  the  bsr 
at  B.  What  is  the  actual  or  proportionate  weuht 
borne  by  each  of  the  supports  P  I  diall  be  gl&d  to 
see  the  solution  if  thero  is  one,  as  I  make  it  oat  to 
be  indetenninate.  For,  calling  weight  W,  and  the 
pressures  on  the  respective  supports  a^  h.  and  c,  I 
can  only  obtain  from  the  data  two  independeDt 
equations — ^viz.,  3  0  =  a,  and  a  -f  6  +  ^  ==  w ,  whidi 
aro  not  snffident  to  fix  the  values  of  the  three  on- 
known  quantities,  a,  6,  and  e.  Z. 

[67894.]— Oompound  Engine  on  the  O.E.B, 
— ^As  **  East  Anglian's  "  numbers  aro  at  the  binden, 
I  may  perhaps  be  allowed  to  explain  my  queiy  hr 
asserting  tha^,  so  far  from  the  sketch  on  page  441 
representhig  a  '*  unique  "  engine,  it  is  a  roopi  and 
crude  drawing  showing  nouiin^  whatever  of  the 
'* compounding*'  whidi  is  the  mteresting  featore 
in  connection  with  No.  127.  Aa  drawn  it  iooki  like 
an  ordinary  six-coupled  *'  gooMds,"  and  the  space  it 
occupies  is  simply  wasted.  Diagrams,  such  as  tho« 
on  page  157  last  week,  aro  useful,  but  not  rach 
sketdiee  as  that  on  page  441  last  yolume.  It  shoold 
have  shown  the  arrangement  rf  the  <7linden  and 
the  link  motion  to  be  of  any  Zuuh.-c»t  at  all— for  it 
certainly  is  not  a  picture.  Steatfobd. 

[67904.1— Bound-fkoed  BCajnmer.— As  ytmr 
correspondent  "Ohmi"  adcs  for  opinions  on  this 
matter,  permit  me  to  si^  that  I  latdy  bought  an 
adse-eyed  carpenter's  hammer  with  the  faos 
slightly  rounded  for  3s.,  and  find  that  for  driring 
nslls  (which  is  what  I  bought  it  for)  it  is  a  complete 
failuro.  DuAFFOnrTBD. 

[67934.]~Wire  Bopea  and  Cables.— Accord- 
ing to  tiie  Patent  Law,  the  spedfication  of  an 
invention  must  describe  it  in  such  a  way  that  an 
intelligent  workman  will  be  able  to  carry  it  oat  hjr 
the  da  of  sudi  description,  and  I  preside  *'  J.  F'  ^ 
knows  tiuit  wiro  ropes  and  cables  form  the  subject 
matter  of  several  patents.  I  did  mention  when 
tables  could  be  found,  but  was  in  doubt  whether  to 
reply  at  aU,  as  few  readers  of  the  "  E.  M.*'  can 
want  to  make  **  wire  ropes  and  cables."  Anyhow, 
I  gave  the  '*  straight  tip  "  where  the  information 
oould  be  found.  J>  '^* 

[67963.]^Watoh.— That  the  balance  of  r^ 
Gfoieva  watdi  does  not  swing  more  than  half  atnni 
isnoproof  that  it  is  faulty.  They  on^t  notto 
swing  more  than  three-fourths  of  a  turn.  I  aoonid 
think  from  your  letter  that  tJie  hook  in  the  sprisfi 
has  broken.  I  never  heard  of  a  cylinder  watch 
being  converted  into  a  lever,  though  it  might  iw^ 
haps  be  done.  I  am  not  surprised  that  yon  hare 
spent  £7  in  four  years  for  repaira.  Only  the  dhtf 
day  I  heard  a  City  firm  charge  los.  for  a  job  that 
might  cost  them  os.  Ordinanly  a  converaion  ooift 
£2  or  £3  in  Glerkenwdl,  where  I  advise  youto  wd 
such  jobs.  Now  as  to  the  superiority  of  .^«,|*J* 
over  me  cylmder  escapement.  The  lever  is  a  "  »• 
tached  escapement"— that  ii  to  say.  tfc*t_X 
balance  and  spring  (the  real  timekeeper)  is  eetffej 
disconnected  from  the  train,  except  duriuff  the  biM 
of  unlocking  the  lever  and  recdvingimpuJae,  inaj 

the  lever  is  more  of  a  edentifio  tiind»«|wri  ■» 
approaches  more  nearly  than  the  cylinder  JNe » 
theoretical  p«rf  eotion,  bdng  only  exeeUed  by  »* 
dironometer  escapement.    Thecyliidertf  a  '    ^ 
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bom  the  train,  for  it 
hu  I  tooth  " 
SnqMeat  clu 


.  and  ia  n«vet  detached 
I  sithsr  leoeiviiig  impulH  or 
"  upoD  it.  It  requiieamore 
a  a  tevtf  does. 

GEU1I.SS  A.  Joms. 
[seoes.]— Omn  Fipea.— ShonU  like  lo  Me  an 
annrer  from  Mr.  Audaley  to  this  qnaiy.  The 
atoutor  wood  ought  to  give  the  Snner  tone  ;  but  ia 
there  much  difference  between  wood  and  metat 
diapeaons  when  both  are  made  of  material  atmn^ 
euouzh  to  Tsaist  the  vihiatioaB  of  the  oolnmn  of  aa 
wkicE  produce  the  eouiid  f  An  oblong  (octioD  is 
(upposed  to  give  a  different  qualit;  to  a  nuaie  aeii- 
tion ;  hut  I  BUipect  a  great  deal  depeoda  on  the 
Toidng.  F.  L. 

[6806I.]-I>yolii»  -Wlekar-work.— A'-water- 
vhite  liquid  "  mi|^t  be  a  solution  of  Eol^niic  add, 
which  would  naturallj  dye  wicker.  To  uie  the 
copperu  and  logwood  method,  immene  the  wicker 
in  boiling  decoction  o(  logwood,  and  afterwarda  in 
bailing  aolutiou  of  anlphate  of  iron  or  green  vibriol. 
Perhapi  a  better  colour  could  be  obtained  bj  log- 
wood nrat,  and  then  a  solution  of  bichromate  of 
potaah.  Leare  in  the  light  some  time  before  tDim- 
uig  an  opinion.  NcK.  Dok. 

[68067.]— BraainK  Ttloyolo  Part*.— How  long 
haathis  qaerist  been  a  "Cooatant  Beadec"  f  It 
does  not  matter  whether  it  is  a  trioycle,  a  aaw,  or  a 
■awing -machine  ;  brazing  is  done  in  just  the  aama 
WBV.  Grind  up  some  borai  thickly  with  water, 
and  dthei  mix  the  spelter  wit^  that  or  place  round 
the  joint.  The  parta  should  be  filed  clean,  amearod 
with  the  borax  mixture,  tied  with  wire,  and  placed 
on  a  dear  fire.  Aa  soon  as  Uie  spelter  is  seen  to 
run.  remOTB  from  the  Are.  Use  a  good  supply  of 
the  borax  and  ^>elter,  and  clean  off  when  cold.  I 
ahoold  tliink  this  question  muit  have  bemi  answered 
in  every  volume.  New.  DoB. 

[660TI)J  —  Oaa  Blowpipe  fbr  Hardealnr 
Small  loola. — "A.  H.  S."  should  consult  hia 
back  volumes,  oi'  else  procure  Mr.  Fletohec'a 
catalogue.  I  don't  think  Mr.  Fletcher  will  reoom- 
mend  gas  for  hardening  and  tempering  small  tools ; 
and  certainly  I  think  a  charooal  nre  preferable. 
NvM.  Bob. 
[BSOeaj— Fletolier's  Bath-Heatar.— I  thank 
Heaan.  Flstcher  and  Co.  and  T.  Heath  most  heartily. 
Aa  I  bave  (I  hope)  OTercome  my  difficulty,  perhaps 


r,  and  his  _^ 

.  I  hare  yet  a^min  to  rel^  the 
serrice-pipe,  making  it  }ui.  uistend  of  (in.  He  was 
moat  nnbriiu;  iii  hia  eiforta  to  relieve  me  of  my 
difficulty,  and  stiU  offers  to  do  so  it,  as  he  thinks,  I 
have  not  overcome  it.  Messrs.  Strode  and  Co., 
howover.  of  4S,  Oaoaborgh- street,  heard  of  my 
troubles  through  a  friend,  and  sent  me  a  new  wind- 
miard  they  are  making,  which  I  put  on  Bio  top  of  my 
Bue.  and,  so  tar,  my  difficulty  is  at  an  end.  I  have 
waited  for  oue  or  two  good  north  winds  before 
writing,  and  find  my  beater  itSl  acta — not  quite  to 
quickly  as  when  the  wind  ia  in  any  other  quarter, 
but  without  any  of  the  blow-down  I  suffered  from 
before.  I  atrongly  recommend  anyone  similarly 
placed  to  try  one  of  these  wind-guarda,  and  I  b^ 
agiuD  heartQr  to  thank  Mean.  Fletcher  and  Co., 
Means.  Strode  and  Co.,  and  T.  Heath.  I  never  yet 
leaked  a  query  in  these  pages  that  did  not  Ining  me 
Idadlj  help  as  well  aa  counsel.  JTjhta, 


Bh«?- 
baned   i 


t  is  cheap  enough  nowadays 
1  paraffin  wax  ought  to  prevent  the  aeid 
E.  M.F. 


[68089.]— J&pa^uttttv.— The  japan  is  applied 
to  the  cleaned  surfaoec  by  means  of  a  hmsh,  and 
then  the  articles  are  [daeed  in  a  stoving  oven  at  a 
tamperahire  of  from  250°  to  300°  Fahr.,  or  man, 
aooording  to  the  nature  olthe  gunu  nsedinmakiiig 
tha  japan.  It  is  best  to  bay  that  from  dealers  oi 
rtn>ute,  who  can  usually  qiecuy  the  storing  beat  at 
wbidh  it  works  well.  Tbe  querist  ibould  prDcore 
No.  1204,  and  read  a  reply  on  eDamelling  cycles, 
p.  173.  There  is,  besides,  much  about  it  in  back 
Tolimies.  Ninr.  Dob. 

[68100.]— Tabolu  FneumAUca.— There  is  an 
Qluatration  and  description  of  a  patent  tubular 
pneumatic  action  in  No.  I242l  the  electro -pneumatic 
la  iUuatrated  and  described  in  No.  1130,  and  there 
are  several  other  Nos.  containing  illustiaUons.  The 
_^- ■.waUbed- 

, .,  Jla  iwllBtn 

actuated    c^ 
ttsckers,  &c., 

[68111.j—FlionoBrB[ih.~-TheDeedlefor  record- 
ing is  a  rather  ahaip  little  bit  of  steel,  which  cuts 
the  wax  away :  that  on  the  reproducing  diaphragm 
is  Bunply  a  needle  with  a  rounding  point  to  run 
eaoO;  over  the  bdentationa  in  the  wax. 

T.  K.  L. 

[MIOT.]— EJrtraotin^  Hairs  by  Blootrioity. 
— Tho  electrolytic  method  of  destroying  growing 
bair  is  as  simple  as  it  is  effectiTe.  A  sho^-pointed 
siA^dle  is  attached  to  one  wire  and  a  pair  of  pincers 


1,  thi 


other.    The  pincers  grasp  the  ^n-iV 
1.-  ,.~.ji..™i„f  i.  iTMrted  at  the  ni 

final.    The  pincers  need 


Keat. — Any    large 
luerist  a  "baater'*  wo 


hair,  and  Ujd  uhuucuuu  ib  muu.  j.  av  pmcen  neea 
not  be  connected ;  it  is  soffldent  (o  make  the.^tient 
one  pole  of  the  circuit,  but  the  pincers  are  used 
then  merely  to  pull  the  hair  oat.  T.  M. 

[68113.]- 
monger  can  show  the  querist 
automatically.  The  same  machinery'  as  is  used  to 
turn  the  meat  is  used  to  pump  up  the  tat  or  gravy 
and  discbarge  it  over  the  joint.  I  do  not  agree 
with  Hr.  Lloyd  that  a  joint  baked  in  an  oven  ia 
"dry  and  insipid  within."  Nin»  Dob, 

[68120.]— Cupola.— Wai  thia  querist  get  what  he 
wants  from  Nos.  1,200  and  1,213,  or  refer  to  p.  573, 
No.  1,195?  There  are  several  cupolas  shown  fully 
dimensioned  in  back  volumes,  and  some  information 
in  very  recent  numbers.  J.  C.  L. 

[68122.]- Niokel-Plattnr.—Tharo  were  some 
usetu!  papere  in  Tol.  SLVli.,  which  may  help 
querist ;  but  how  any  one  can  say  whether  his 
solution  ia  at  fault,  or  he  uses  too  much  battery 
power,  passes  my  comprehension.  He  has  for- 
gotten to  sa^  what  the  battery  power  is,  and  also 
the  oompodtion  of  the  solution.  He  should  look  up 
the  back  volumes.  He  will  find  all  aboat  nickel 
plating  stated  pUinly.  Noa.  Dob. 

[68221.]— Bnaty  Water.- Thera  ia  in  error 
in  my  fiist  reply.  I  am  reported  to  have  said, 
"  lime  and  use  will  be  the  remedy  ;  "  as  a  matter 
of  fact,  X  intended  to  write  time,  uiough  T  expect  I 
omitted  to  croai  the  "t,"  and  so  wrote  limi.  It  ia 
customary  for  waterworks  companies  to  limewash 
their  mains ;  but  I  have  never  heard  of  applying 
the  aame  to  boilers  and  ciatecns,  though  lahould 
think  it  might  apply.  Fuzz. 

[68291.1— Small  Blsotor-Kotor.- To  "Faos." 
— You  will  and  a  motor  described  by  Mr.  Bottone, 
on  p.  44,  No.  1,251,  that  will  suit  your  purpose. 
Use  from  ei^t  to  twelve  Fuller  cells,  according  to 
power  required.  This  would  probably  wind  a  small 
clock-spring  if  geared.  This  may  give  you  some 
idea  aa  to  the  power  one  Leclanoh£  call  would 
develop.  I  have  a  motor  of  the  form  mentioned— 
bat  about  haif-slae  :  Its  power  ia  Terr  small.  If  you 
like  to  advertiae  your  addTesB,  I  wHl  give  yon  any 
help  I  can.  Faos. 

[63296.]— Oalvanometer.— Coil  630  turns,  mesn 
radius  two  centimetres  (Uin.  diameter].  14°  =  }, 
26°  =  I,  4fi°  =  1,  SS'  -  ft,  63°  =  2  miDiampires 
current.  TuruBfT. 

[68322.]— Flatlnff  PaiMr  Like  Fans.— These 
tans  are  not  made  of  a  semicircle  of  paper,  but  of  a 
parallel  strip.  There  waa  a  machine  m  Oie  Irish 
Exhibition,  m  London,  making  them  of  wall-paper. 
The  paper  is  folded  to  and  fro  in  narrow  paiallel 
pleats,  the  whole,  when  squeezed  together,  beins 
bent  double  in  the  middle.  The  can&e  being  held 
tight,  the  ontar  edge  can  be  spread  oat  into  drcolar 


T.  F.  S.  T. 


gram,  uraw  -U  d  parauai  hi  a.  ij,  ana  ooaonue  l 
to  £.    Let  AD  -  iW  tt  weight  on  truss),  tl 
AB- thrust  on  ratter,  £C  poll  on  tie  Cfr,  av 
pullontieAC,  andAS-pullouBC.    The  thrust 
on  collar-beam  ma;  be  takau  as  CC.    Treat  ratter 


qu^uun,  uo ---„--  --   „ 

prineipala— vis.,  slates,  battens,  mften,  porlins, 
snow  and  wind-preonre.  Do  not  be  too  light  in 
your  dimenrions ;  these  things  will  not  bear  tnatiug 
too  theoretically,  to  do  not  be  spiring  of  a  bit  <d 
material. 

Bristol.  T.  C. 

[6S32S.]— Tbe  Haiti  Blslnff  Oarda.— Answer- 
ing qaories  which  reqaest  explanations  of  conjuring 
tncu  is,  I  think,  hardly  fair  to  those  who  make 
their  living  hy  it.  However,  I  give  explanation  of 
this  trick,  which  is  worked  in  various  ways,  the 
following  being  one  whii^  B.  Dunning  himaolf  ftin 
easQy  pmorm: — first,  procure  a  forcing  pack  (i.e., 
a  pack  composed  of  three  of  a  sort  oiilj)  ai^d  an 
ordinary  pack  to  match.  Take  out  of  the  latter 
three  cuda  {he  same  as  those  in  the  forcing  pauik, 
and  attach  at  the  bottom  of  one  a  piece  of  black 
silk  thread  8,  this  thread  is  then  thought  up  the 
back  and  passed  over  an  indifferent  card  B, 
Chen  under  the  next  card  C,  and  so  on,     In  the 


inclosed  sketch  it  will  be  seen  that  A  C  B  are  the 
cards  to  rise,  B  D  simply  acting  as  levers,  so  that 
when  the  thread  ia  pnfled  by  the  performer,  or  hr 
nistant  behind  tho  acenea,  the  carda  A  C  B 
ise  in  reverse  order.  When  the  last  card  has 
risen  the  performer  nipa  the  thread,  and  hands  the 


/S. 


whole  iqiparatua  for  examination.  The  Badienoa, 
of  oonrsa,  choose  their  cards  from  the  forcing  paek, 
which  is  changed  by  the  performer  for  the  ordbiiiy 
pack  with  the  prepared  cards  at  the  bottom.  The 
Houlette  can  eaoty  be  made  of  wood  or  tin,  it  a 
gloss  one  is  not  procorable.  BkdtoU). 

[68329.]— Cupola.— Make  Tour  onpoht  not  Imb 
than  Sft.  high,  16in.  diameter  whan  lined,  two 
tayerea  of  3in.  diameter,  12in.  from  bottom  of  cupola 
to  tuyeres.  Make  bottom  of  cnpola  to  drop  on  a 
hinge,  to  save  you  from  drawing  when  done  melt- 
ing. Charge  at  the  top,  break  joai  piff  in  six  pieces : 
get  old  tuimel  25iD.  diameter,  line  with  one  row  of 
firebricks  and  fireclay,  which  will  give  15in.  whan 
finished.  dav  Jaoa. 


[68329.]  ~  CuiMla.- "  Blacksand's  "  cupola 
would  work  much  better  if  it  was  12in.  in  diameter 
instead  of  Bin.  Ton  can't  molt  iron  without  fuel, 
and  you  cannot  keep  tho  metal  melted  at  the 
bottom  of  cupola  unless  you  are  able  to  melt  it  verr 
hot.  To  remedy  the  defects  as  stated,  in  the  Szit 
place  the  bottom  of  the  cupola  ought  to  he  of 
"sand"  (say  about  2in,  thick;  insteaa  of  firebrick; 
in  the  second  place,  see  that  yon  blow  through  "lap 
hole  "  notD  tne bottom  ia  qmte  "  white  hot.''  Too 
can  thcD  put  cm  some  metal,  but  do  not  "  atop  up  " 
until  the  metal  begins  to  run  out  of  the  "tap  hole." 
I  ahould  also  increase  the  size  of  the  "  tuyere" 
from  1^.  to2in.  The  reason  of  themetal"Be&n«" 
is — (1)  Because  the  bottom  of  the  fumaoe  is  not  hot 
enough ;  and  (2)  because  you  have  either  inaoffident 
"tud*^  or  "tilast,"  or  perhaps  both.  Another 
thins,  see  that  your  tael  and  iron  are  both  of  good 
quafity.  J.  N.  O. 

[68337.1— lithe  ftuery.- 1  had  precisely  the 
aame  trouble  with  a  "No.  13"  Sin. Bntaonia  Com- 
pany's lathe.  The  spindle  ran  so  heavily  it  was 
alnuiet  imponible  to  lieadle.  I  at  last  got  it  to  nm 
by  lubricslting  with  meth^ated  spirit  and  plombago, 
and  shaor  hard  work.  ARec  a  MmsiderahlB  lime  I 
found  out  the  cause  of  the  whole  bonhle.  I  had 
oooBsiOD  to  take  tho  headsto<i  off  ths  laths,  when, 
to  mj  surprise,  I  tonnd  the  spindle  set  daad  fast- 
When  fixed  again  on  its  pUce  it  was  free.  Tha 
cause  was  that  tha  holding-down  bolt  qirin^  the 
eaating  oat  of  shape.  Presumablr  these  spndlss 
and  bushes  are  fitted  into  the  hwie  headstock,  and 
when  the  head  ia  bolted  down  firmly  enon^  to 
prevent  its  sliding  along  the  bed,  the  bushes  are 
tluownjust  sufficiently  out  of  line  bi  nip  the  apindle. 
Certainly  hardening  the  spindle  and  buahea  woold 
be  most  beneficial  with  proper  fitting. 

TT.  F.  3.  T. 


renovating  red  ooata  withont 
lAKlug  uiHiu  iA>  piHcm.  Q.  Q.  B. 

[683380— a»TBry's  Bngine  Problen.—I  here- 
with send  a  sketch  of  the  said  engine.  lliepTohUcn 
may  be  woAed  this  way :— Suction  pipe  Soft,  long 
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or  deep,  lappoae  lin.  diaxn. ;  weight  of  a  column  of 
water  lin.  diam.  12in.  high «  -341 ;  -341  x  25 
m  7-625,  Imt  when  all  taken  into  consideration 
ll*51b.  atm.  pressure  practically;  discharge  pipe, 
say.  30ft.  x  lin.  diam.,  as  before,  *3411b.  per  foot ; 
■3*1  X  30  as  10*230 ;  allowing  folr  friction  and  con- 


densation, other  31b.  •  13-230. 
ST,  steam  tap;  DP, 
densing  jet ;  B,  receiver ;  D  Y, 
suction  Talye ;  P,  rose. 
Bristol. 


SP,  steam  pipe; 
Iiipe;  CJ,  oon- 
iyeryTslye;  8V, 

Je8  a. 


[68359.]— Poppet.— Tou  must  fit  the  bottom  in 
a  slide,  and  have  a  screw  the  same  as  bottom  of 
slide  rest  to  set  it  over.    I  append  sketch.    But 


Fig  Z 


Fig   i 


/r^ 


n-*. 


why  not  have  a  movable  centre  instead,  if  you  have 
but  little  taper  turning.    See  sketch  No.  2. 
Bristol.  T.  C. 

[68368.]— Dnuna  of  Threahinsr  Kaehlnes.— 
The  method  of  halandng  gas-meter  drums  is  as 
exact  as  anytiiing  that  you  can  need.  They  are 
placed  between  centres,  like  a  high  pair  of  latiie 
centres,  and  spun  round  by  hand.  On  coming  io 
rest,  the  nart  that  is  uppermost  is  marked  with 
cha&.  ana  the  drum  agam  spun  round.  If  it  comes 
to  rest  with  the  chalk  mark  a^;ain  at  the  top,  it  is 
weighted  on  that  side,  and  tried  again  as  before, 
nntu  it  comes  to  rest  indifFerently  in  any  position. 

'Nxpkbbh. 

[68368.]— Dnun*  of  Threshinv  Maohinaa.— 
Have  a  couple  of  thin  bars  on  edxe ;  take  drum  out 
and  rest  the  bearings  on  these  bars  (which  latter 
must  be  petfectlv  level).  Tou  will  now  find  the 
drum  turn  until  the  heaviest  part  is  at  bottom,  and 
^ou  can  weight  the  opposite  side  to  balance.  But 
it  may  happen  that  wnen  running  the  drum  may 
not  be  in  **  running  balance  *' ;  if  so,  and  presuming 
the  drum  is  perfectly  concentric,  hold  a  piece  of 
chalk  to  touch  the  part  thrown  out  of  balance  when 
running,  and  then  add  a  little  weight  on  the 
farther  side  opposite  to  the  mark. 

Bristol.  T.  C. 

[p8368.]— BrumB  of  Tbreahinff  KaohinM.— 
Take  two  pieces  of  steel,  each  2ft.  long  by  2in.  by 

\ 
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lin. ;  plane  one  ec(ge  of  each  and  polish,  so  as  to 
form  smooth  surfaces  for  the  journals  of  your  drum 
to  roll  on.  Mount  the  steel  pieces  or  ''ways*'  on 
two  trestles:  place  the  trestles  apart,  bo  that  the 
centres  of  the  drum  journals  will  rest  on  the 
*'  ways."  See  that  they  (the  ways)  are  perfectly 
level ;  place  the  drum  on  them  and  balance  it  until 
it  win  rest  at  any  position  it  may  be  rolled  to.  In 
putting  on  balancmg-pieoes  arrange  them  bo  that 
the  centrifugal  force  wul  be  thrusting  them  against 
some  strong  part  of  the  drum.         8A2n>T  Dttnk. 

[68369.]— Lawn  Kowen.— The  makers  recom- 
mend you  to  sharpen  by  revolving  the  knives 
backwfljrds  in  their  place,  with  a  little  emery,  if 
necesBary.  This  also  sharpens  the  fixed  uiife, 
affainst  which  they  must  be  pressed  by  turning  the 
adjusting  screws.  Nephbsh. 


[68369.]— Ziawn  Uowera.-^To  grind  lawn 
mowers  without  removing  cylinder-cuUer,  "  Jim  " 
should  procure  some  No.  0  emery  powder,  and  mix 
the  same  with  a  common  oil — ^linseed  I  use— to  the 
consistency  of  thick  cream.  Strip  the  gear  off  the 
machine,  and  attach  a  cranked  handle  to  the 
cylinder  spindle.  Now  apply  the  emery  to  the 
cutter^  rapidly  revolving  the  same  in  Uie  opposite 
direction  to  its  usual  motion ;  this  to  be  contmued 
until  a  piece  of  paper  can  be  cut  between  the 
cylinder  and  knife.    Clean  off  and  fit  up. 

Ekebt. 

[68372.]— Induction  Ooil.— You  will  find  the 
description  (yrith  cuts)  of  an  effective  coil-winder 
in  an  article  by  Perren  Ma^oock  in  the  '*  E.M."  for 
1887;  or,  if  you  cannot  refer,  you  will  find  the 
same,  figurea  and  described,  in  mv  '*  Electric 
Bells,*'  p.  71.    See  advertisement  in  Sale  Column. 

S.  Bonxizfs. 

[68373.]— Surgeon.— The  entrance  is  by  compe- 
titive examination.  Candidates  must  be  between 
the  ages  of  21  and  28,  and  must  be  able  to  produce 
satisfactory  certificates  of  their  moral  ch^actcor. 
The^  must  also  pass  a  personal  examination  to  be 
certified  free  from  organic  disease,  or  mental  or 
physical  defect.  They  must  be  able  to  produce 
uoeoses  to  practise  both  medicine  and  surgery,  and 
be  registered  under  the  Medical  Act.  The  subjects 
of  examination  are  medicine,  therapeutics,  chemis- 
try, and  phamuu^,  and  will  be  partly  practical. 
Languages  and  natural  science  will  be  taken  up  as 
extra  subjects,  and  the  marks  gained  in  them  will 
count  towards  the  result  of  examination.  Successful 
candidates  wfil  go  throu^  a  course  at  the  Boyal 
School  of  Miiituy  and  x^aval  Medicine,  NeUey, 
during  which  time  they  will  receive  5s.  a  day  with 
^uarten,  or  7s.  without.  Before  receiving  commis- 
Bons  they  will  pass  an  examination  in — 1,  hypiene ; 
2,  clinical,  navsl,  and  military  medicine ;  3,  dinical, 
naval,  and  military  surgery,  pathology  of  diseases, 
and  injuries  incidental  to  naval  and  nulitary  service. 
The  rates  of  pay  for  the  first  years  of  service  are — 
Under  5  years,  lis.  per  diem ;  under  8  years,  12s.  6d. 
per  diem,  with  retinng  pulsions  and  half -pay  after 
a  certain  length  of  service.  Some  time  ago  the 
reorganisation  of  the  Army  Medical  Service  rendered 
it  a  much  more  desirable  profession^  and  possibly 
the  schemes  to  place  the  Naval  Medical  Service  on 
an  equal  footing  may  have  been  carried  out.  like 
education  is  rather  expensive,  unless  the  aspirant 
has  relatives  in  good  practice.  £08. 

[68375.1— Atmospheric  ProMure.— What,  no 
soap  ?    Please  make  your  query  intelligible. 

Nbphbsh. 

[68375.]— Atmospheric  Pressure.- Thero  is 
some  air  left  between  bottom  of  piston  and  bottom 
cover  and  valve.  If  all  is  tight,  you  will  experience 
the  full  atmospheric  pressure  untd  the  piston  moves 
slightly,  when  the  pressure  will  decrease  inverselv 
as  the  volume  the  small  quantity  of  air  left 
occupies. 

Bristol.  •  T.  C. 

[68376.]— Voltmeter  and  Ammeter.— To  Mb. 
Bottonb. — ^There  is  a  series  of  articles  entitled 
"Electrical  Measuring  Instruments,*'  written  by 
me,  now  appearing  in  Electrical  Plants  published 
by  Wheatley,  Kirk,  Price,  and  Qoulty,  which  will 
exactly  meet  your  requirements. 

S.  BOTTONB. 

.  [68377.]— Manchester  Dimamo.— Armature 
of  Padnotti  ring  pattern,  laminated,  7in.  outside 
diameter,  Sin.  deep ;  field-magnet  cores  3^in.  dia- 
meter, IQin.  high ;  bed  and  top  plate  l^m.  thick, 
21in.  long,  8in.  deep.  Series  wound,  with  about 
121b.  No.  U  <m  armature,  and  151b.  No.  12  on  each 
of  the  two  F.M.  cores,  coupled  in  parallel.  Use 
the  Brochie  Pell  lamp.  S.  BorroxE. 

[68379.1— Furnace  lilningr.— IlBe  circle  fire- 
bricks and  fireclay,  and  dry  after  being  lined ;  then 
fill  up  any  cracks  with  fireclay  before  cnarging  with 
metal.  You  do  not  need  any  road  sand  or  clay  to 
go  next  fire.  When  your  lumace  gets  holed,  ubc 
fireclay  and  chips  of  firebrick  to  fiU  up  with.  Use 
limestone,  or  burnt  iron,  or  oyster- ^ells  to  make 
slag  liquid.  Cast  Ikon. 

[68380.]— Circular  Holes  in  Karble  Slab.— 
A  piece  ox  saw-blade  or  other  thin  steel,  bent  round 


into  a  circle,  the  size  of  the  hole  reoutred,  and 
rotated  on  itself,  feeding  with  sharp  sana  and  water. 

NzraesH. 

[68386.]— Slow  Kotion  by  Band.— Of  ooum 
the  band  travels  sideways,  the  same  as  a  screw,  and 
you  cannot  prevent  it.  Make  the  band  embrace 
nearly  J  or  so  of  the  smaller  circumferenoeby  meazu 
of  a  snuill  guide-pulley  placed  on  the  alac^  side  of 
band. 

Bristol.  T.  C. 

[68386.]— Slow  Motion  by  Band.— Your  idea 
will  not  work.  The  reason  is,  that  a  reyolving 
cylinder  gives  off  a  band  or  strap  at  the  same  pomt 
in  its  dr^imf erence  that  it  tooc  it  on  at.  A  rope 
can  be  given  on  and  taken  off  in  the  way  you  thizu, 
by  using  a  smooth  cone  instead  of  a  puUey ;  the 
cone  allows  the  rope  to  **  surge,'*  but  this  is  no  ue 
for  your  purpose.  Crossing  your  band  will  help 
you  a  little ;  but,  of  course,  will  reverse  your  motion. 

SA2fI>T  DunK. 

[68386.1— Slow  Kotion  by  Band.— The  screw- 
ing-off  enect  is  just  what  *'  would  be  expected." 
The  querist  should  use  a  grooved  pulley,  and  if  the 
pulley  is  very  close  to  the  driven  wheel  he  mi^t 
nave  a  guide  pulley  on  the  slack  side  of  the  line  to 
compress  it  round  the  pulley  and  make  it  embrace  a 
greater  portion  of  its  droumferenoe.  He  coold 
obtain  the  same  effect  by  crossing  his  band.  There 
is  no  really  practical  way  of  using  a  cord  PAssed 
twice  round  the  pulley ;  it  is  certain  to  chafe.  Itosin 
the  band  well.  Nephesh. 

r68386.]  —  Slow  Motion  by  Band. -The 
dimculty  which  "  Antares  "  finds  in  driving  from  a 
small  encircled  pulley  to  a  lareer,  occurred  to  me  in 
trying  the  foUowing: — ^A  mort  piece  of  stick, 
pointed  at  each  end,  inserted  towel-roller  fashion 
Detwe^  two  cheeks  of  wood,  drawn  tosether  by  a 
twisted  cord  like  a  frame-saw.  A  cord,  wrapped 
spirally  for  grip,  round  the  stick,  and  pulled  sharply 
to  and  fro,  caused  sparks  to  fly  from  the  beumg 
points.  When  the  friction  at  Izie  points  exceeded 
the  grip  of  the  cord,  the  roller  would  stop,  and  tiie 
cora  shp,  cutting  a  spiral  and  keeping  in  the  thread 
thus  cut  so  long  as  the  roller  remained  januned,  bot 
leaving  it  immediately  the  roller  revolved,  and 
traveling  along  it.  ^ow,  the  driving  band  not 
being  ei^ess,  allowed  a  lap  to  be  put  on,  and  one 
taken  off  for  each  revolution,  and  by  doing  so  skne 
could  tiie  band  be  made  to  remain  in  the  groove. 
liie  number  of  threads  has  nothing  to  do  with  the 
travelling  of  the  cord :  it  is  a  question  of  a  imh 
lap  for  one  travelled  along.  Use  may  be  made  of 
guide  pulleys  to  lead  on  and  off,  a  smooth  faced 
pulley,  or  the  driver,  and  driven  pulleys  may  be  set, 
not  in  the  same  axial  plane.  JoeELsaz. 

[68389.1— Cavalry  Begiments.—*' Mounted 
Iimmtry  ^  will  be  an  important  branch  of  the  army 
in  futuro  wars ;  already  its  great  services  in  the 
Soudan  and  Burmah  have  indaced  the  War  Office 
to  order  its  extended  introduction.  It  can  silenoe 
field  artillery  and  ropel  cavalry  by  its  mobility  and 
long  range  of  fire.  Any  younf  soldier  who  is  s 
gO(^  rider  and  crack  snot  will  be  sure  to  liie 
rapidly.  A  dragoon  in  India  during  peace  time 
leads  a  rather  easy  life  for  six  months  of  the  year ; 
not  so  elsewhere,  except  in  tiie  Household  Cavahy. 
Hie  recruit  shomd  enter  a  smart  infantry  regiment, 
as  the  Rifie  Brigade  or  60th  Royal  Bxfles.      Eos. 

[68389.]— Cavalry  Begimenta.— It  is  impos- 
sible to  give  an  opinion  from  the  data  given,  as  to 
what  branch  of  the  service  would  be  to  the  advan- 
tage  of  this  young  man.  lliat  depends  u])on  hii 
character,  tastes,  and  inclinations.  There  is  more 
work  of  a  manual  natnro  in  the  cavalij  than  in  the 
infantry,  as  the  trooper  has  to  dean  hts  own  horse, 
saddlery,  and  stall ;  but  he  has  less  guard  duty,  u 
the  cavalry  do  not  f  umiali  any  garrison  guards.  If 
a  young  man  has  any  go  in  him,  though  he  may 
not  like  the  drudgery  detailed  above,  he  ronld  2iot 
find  the  riding-school  irksome.  After  all,  the  life 
is  a  rough  and  active  one,  compared  tu  that  of  a 
derk  in  an  ofiice.  However,  should  he  eiiUpA,  he 
can  now  on  veiy  easy  terms  get  his  discharge,  should 
he  find  the  career  unsuited  to  him.  All  the»ematten 
he  can  learn  by  inquiring  at  the  box^^ka  in  roar  of 
Trafalgar- square.  G.  G.  B. 

[68390.]— Hagioacope.— This  is  sometimes  called 
a  squint,  and  consists  simply  in  a  hole  ptercea 
through  a  wall  or  pier  of  masonry  in  such  a  manner 
as  to  allow  of  the  altar  heing  seen  fiom  an  sul^i 
transept,  or  other  portion  of  the  church  from  which 
it  would  othemise  be  invisible.  In  the  unrefonnea 
worship,  it  was  necessary  that  a  worshipper  should  ht 
able  to  see  the  elevatioD  of  the  Host  by  the  prielt, 
when  an  opening  was  made  in  the  outside  wall,  •f'^ 
persons  standing  outside  the  church  could  see  the 
same  ceremony.  It  is  usually  called  a  iQ^ 
window,  often  made  broiul  and  low,  so  Uuit  severai 
persons  can  see  at  the  same  time.  NepB£SH. 

[68391.]— Hot-Water  ClroulatioB.-^Xenio" 
may  look  out  for  '*  trouble  in  de  house  "  if  he  alto? 
his  pipes  as  he  suggests.  He  should  most  certaiiuT 
cairy  his  expansion  pipe  to  the  up|)er  dst^ro,  or  the 
weight  represented  by  the  column  of  yraXiff  m  t . 
the  new  feed,  will  in  all  iirobability  at  some  timtj^ 
other  force  out  the  plug  m  X,  or  find  m  outlet  ebe- 
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where.  With  X  plngnied  up  there  is  really  no  ex- 
pansion pipe  at  ail.  Gras  |  compo.  will  do  for  the 
supply,  if  **  Nemo  **  wants  to  make  an  aquarium  of 
hia  attic  this  summer  and  a  skating- nnk  daring 
winter ;  but  if  he  wants  to  keep  it  hi^  and  dry,  he 
had  better  use  a  proper  lead  water  pipe.      Subo. 

[6S392.]— Four-Pole  Dynamo.— To  Mb.  Bot- 
TOWE. — Certainly  there  would  be  a  great  difference. 
1st.  during  one  rotation,  supposing  each  of  the  four 
pole  pieces  gave  as  intense  a  field  as  the  old  two 
pole  pieces  md,  the  E.M.F.  would  be  doubled ;  2nd, 
the  resistance  of  the  armature  coils  being  diminished 
by  being  cross  connected,  the  amperes  would  be  in- 
creased. S.  BoiTOins. 

[68393.]  —  Dynamo.  —  To  Mb.  Botto3tb.  — 
Reckoning  that  you  have  got  2|lb.  No.  18  on  your 
armature,  you  should  get  at  2,000  revs,  per  mmute 
on  E.M.F.  of  about  80  volts.  I  do  not  know 
whether  I  have  read  your  meaning  aright  about 
four  ooik  on  the  field  magnets,  as  meaning  that 
YOU  have  four  wire  spaces,  each  1§  by  34  by  2| ; 
but  even  in  that  case  jou  have  far  too  little  resist- 
ance in  the  F.M.  wire  to  balance  that  of  the 
armature.  I  reckon  you  have  only  51b.  No.  20.  or 
thereabouts,  whereas  you  would  need  nearly  lOlb. 
of  No.  22  to  give  the  best  results.  Mind,  your 
machine  will  work  with  the  amount  and  gauge  you 
propose ;  but  it  will  be  wasteful  of  power.  The 
machine,  if  well  constructed,  and  ot  good  iron, 
should  be  able  to  light  4  lamps  of  about  60  yolts 
each,  at  a  speed  of  2,000  revs,  per  minute,  absorb- 
ing while  so  doing  about  |  to  |H.P. 

S.  Boctovb. 

[68396.]— Dynamo  and  Tranaformer.— To  S. 
Bottoitb. — ^Ton  may  use  No.  12  gauge  wire  on  your 
armature,  and  remember  tiiat  in  the  Weston 
machine  these  are  coupled  ud  in  parallel.  Put 
about  ten  yards  on  eacn  of  tne  six  poles.  The 
fidd-mognets  must  be  wound  with  No.  10,  and 
these  also  so  coupled  as  to  get  N.S.,  N.S.,  N.S. 
poles  alternately.  But  you  will  find  the  Weston  a 
great  nuisance  for  plating  work,  since,  bemg  series 
wound,  it  is  so  apt  to  "reverse."  Weston  uses  a 
vmry  ingenious  automatic  break,  which  breaks  ca* 
ruit  wImu  the  speed  slackens.  But  even  with  this, 
if  the  hath  is  sending  a  strong  bade  current,  the 
dynamo  will  reverse  sometimes.  Of  transformers  I 
Imow  next  to  nothing.  S.  Bottoztb. 

[68397.]— Shellao  8olntion.—Absolute  alcohol, 
or  spirit  rendered  pure  by  the  bladder  process,  will 
be  found  to  give  good  results,  provided  the  lac  be 
genuine  and  unadulterated.  Bleached  lac  can  be 
prepared  giving  an  almost  transparent  varnish.  In 
Hoitzapffel's  book.  Vol.  III.  pp.  1393-4,  are  four 
distinct  processes  of  decoloration,  too  lengthy  to 
copy  here.    I  think  bleached  lac  can  be  bougnt. 

Eos. 

[68397.]— Shellao  Solution.— Ordinary  sealing- 
wax  contains  other  substances  besides  shellac,  such 
OS  chalk,  plaster  of  Paris,  or  sulphate  of  barium. 
Possibly  one  or  other  of  these,  finely  powdered  and 
well  mixed  with  the  solution  of  shellao  in  methyl- 
ated mints,  might  act  as  a  darifier  and  carry 
down  the  insoluble  fatty  matter  which  keeps  the 
supernatant  liquid  turbid.  A  detailed  meuod  of 
obtaimn|f  shellao  in  the  condition  to  be  soluble  in 
alcohol  18  given  in  Eno.  Mbch.,  Vol.  XXXVII. 
p.  26,  also  m  Gmelin's  "  Handbook,"  Vol.  XVn. 
p.  420.  A.  Llotd. 

[68397.1 — Shellac  Solution. — Some  years  ago  I 
cut  out  of  the  *'  E.  M."  the  following  note,  which 
°uiy  give  the  information  required  by  your 
<^nerist : — **  A  simple  mode  of  clearing  turbid  solu- 
tions of  shellac  in  spirits  of  wine  is  to  add  to  the 
«ame  a  quarter  of  their  bulk  of  benzine.  If  the 
mixture  be  agitated  three  or  four  times  during  the 
space  of  an  hour,  and  then  allowed  to  stand,  it 
speedily  separates  into  two  distinct  layers,  the  upper 
one  is  a  solution  of  the  fatty  or  waxy  matter  in 
peboleum  spirit,  the  lower  is  a  brilliant  alcoholic 
solution  of  pure  shellac.  The  petroleum  spirit 
only  dissolves  to  a  slight  extent  in  the  other  liouid, 
and  the  latter  when  &iwn  off  is  easily  freed  from 
it  by  slightly  warming  with  gentle  agitation.  Crude 
lac  of  any  land  may  be  caused  to  give  an  absolutely 
dear  solution  in  alcohol  if  it  first  be  roughly 
powdoed  and  then  washed  with  warm  petroleum 
spirit  onoe  or  twice,  so  as  to  dissolve  out  all  the 
atty  matter.  This  latter  has  the  advantage  of 
maplidty,  while  at  the  same  time  the  quality  of  the 
Ucis  in  no  degree  injured.'*  E.  D. 

[68399.]— Ventilator.— To  M.  Noble.— I  think 
your  two  lOin.  pipes  are  far  too  small.  You  do  not 
give  size  of  ooroers,  so  cannot  advise  as  to  size  of 
ventilator.  I  fixed  three  2ft.  6in.  ventilators  with 
conical  tops  in  a  roof  a  short  time  sgo  to  carry  off 

raahii] 


steam  from  hot  water  used  f or  wi 

and  tfaeee  are  barely  large  enough,  and  loo  coppers 


ung  purposes, 


in  kuldin^.  I  think  the  best  tmng  for  you  to  do  is 
to  pat  cabm  heads  on  your  coppers,  with  didin^- 
doom,  and  (wood)  funnel  thruugn  roof,  whidi  will 
prevent  steam  from  getting  into  bufloing.  Write 
«ad  giye  size  of  coppers,  and  I  will  assist  you.  I 
fixed  Bome  this  way  last  year,  and  they  answer  very 
weL  •  B.  T.  «r. 


[68401.]— Varnish  for  BoUer.— Use  Brunswick 
black. 
Bristol.  T.  C. 

[68405.]— To  Kr.  S.  B.  Bottone.— The  size  of 
F.M.'s  for  a  lOc.p.  lamp  should  be  |in.  thick,  6in. 
high,  4in.  wide ;  this  includes  the  space  for  armature 
tunnel.  The  armature  should  be  3f in.  long,  Ifxa. 
diameter.  Wind  the  armature  with  4oz.  ^o.  20, 
and  the  F.M.  with  41b.  No.  22.  Couple  up  in 
shunt.  Supposing  the  lamp  to  be  a  lOc.p.  of  22 
volts,  you  would  need  6  cells  of  an  accumulator, 
each  cell  being  Gin.  by  Bin.  by  lin.  I  do  not  under- 
stand your  description  of  motor,  so  I  cannot  reply 
satisfactorily.  Send  a  sketch,  and  I  shall  see  wnat 
you  mean.  S.  Bottoms. 

[68407.]— Engine  Query.— Practically  I  should 
taxe  one  crank  as  yertical  (or,  rather,  square  with 
connecting-rod),  with  the  full  pressure  on  it.  This 
will  be  22*  X  >7854  x  40  =  15,2001b.,  and  |ths  of 
this  would  act  at  circumference  of  drum,  or  9,5001b. 
The  rope  would  weigh  1|  ton,  and  the  cage,  &o.. 
perhaps  the  same;  these  and  the  friction  would 
make  up  for  the  other  cyUnder  when  running,  but 
would  not  start  with  more  than  3  tons. 

Bristol.  T.  C. 

[68408.]— Soianoe  Exam.— The  reason  wh^  it 
is  a  good  arrangement  is  that  we  obtain  the  desired 
movement  with  the  fewest  parts.  The  tansential 
pressure  is  the  pressure  acting  in  a  strai^t  line 
square  with  any  radius  of  a  oirde.  If  the  mean 
tangential  pressure  on  the  circle  traversed  hy  the 
crank-pin  is  16,4501b.,  the  mean  tangential  dnvinff 
pressure  on  the  pitch  circle  of  both  pinion  ana 
driving  wheel  Qen  friction)  will  be  ^  of  16450 

=  4386Ab. 
Bristol.  T.  G. 

[68410.1— Striking  Olook.— The  striking  gear 
seems  to  be  all  right  in  your  clock,  but  to  failin  the 
letting-off.  Pemaps  the  pins  in  the  hour-wheel 
have  got  bent,  or  the  lever  wrong.  Try  tibe  dodc 
round  by  turning  the  fingers,  and  notice  if  it 
"warns"  with  regularity  and  certainty,  and  then 
lets  off  oorreotly  at  the  hour,  and  the  same  at  the 
half -hour.  Of  course,  after  missiny  once,  the  next 
time  it  strikes  it  will  strike  the  hour  it  missed  before. 

Nbphb8R# 

i68412.]— Engine.— Not  possible. 
Bristol.  T.  C. 

r68415.1— Dynamo.— To  Mb.  Bottohb.— For 
lOOcp.  Manchester  type,  with  armature  4|in.  dia- 
meter, 3in.  deep,  use  ^b.  No.  18  on  the  armature, 
and  201b.  No.  22  on  the  fields.  Plates  ^in.  thick  are 
much  too  thick.  You  might  as  well  have  a  cast 
ring  at  once.  My  punchmgs  are  ^in.  thick,  so  75 
go  to  the  Sin.  required.  S.  Bottoxtb. 

[68419.1  —  Deoomposition  of  Water  by 
Eleotrioity. — I  presume  your  gas-engine  indi- 
cates 2H.P.  I  give  following  on  that  assumption. 
Back  E.M.F.  =  1*5  volt,  resistance  of  cell  between 
electrodes  0*0225  ohm,  effective  electrical  H.P.  ■>  | 
B  373  watts.  Suppose  we  assume  100  amperes  to 
pass,  this  gives  3*i3  yolts,  of  which  1*5  are  aosorbed 
in  overcoming  counter  E.M.F.,  and  2*25  in  over- 
coming resistance    =     —    grammes    of  H    per 

ampere  hour  ••   0-03738  «  3*738  grammes  per  100 
amperes    per   hour.     lib.    »    453*58    grammes. 

.-.  weight  of  H  given  off  =  ^'^^ 


453*58 
gen  •  0*00561b.  .'.eft.  given  off 

=  l*5c.ft.  about. 
Gk)van. 


lb.    left,  hydro- 

3*738 
453-58  X  0-0056 
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UNANSWERED  QUERIES. 

3n«  numbtrt  and  UUea  nf  queriu  w&idk  rtmaim  imaii- 
fMwrtd  for  Jlvt  we«k»  art  iuMrted  i»  thi$  <u(,  ^^^  '^^ 
wuiiMioeratf  are  rtptxUttd  four  wteka  afUnoariU.  W»  tnut 
our  readert  yritt  look  over  the  /u<,  amd  tmd  what  information 
th^  can  for  the  heneJU  of  their  feUow  eoniributar*. 
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QUERIES. 


[68481.]— Biovole  Head.— What  ii  adviiable  to  do 
In  this  eaae  t  My  bicycle  head  haa  started  a  crack  about 
^in.  from  its  jnnotion  with  the  fork.  Can  it  be  repaired 
in  its  present  condition  ?— Mancumtsb. 

[68488.]— Voice  Losenffee.— Can  any  reader  give 
me  a  recipe  for  making  a  ^ood  voice  losenge  for  rendering 
the  voice  clear  and  melodiooo.  one  that  would  also  give 
relief  in  sore  throat  preferred  i— Suoas  Boilxb. 

[68488.1-*CleaiilnBr  Orand  Piano  by  Oollard 
and  GoUard.— I  have  searched  through  many  volumen 
of  the  "  E.  H.'*  in  order  to  discover  how  to  remove  the 
action  of  a  grand  mano  by  Collard  and  GoUard.  Unf  or- 
tonately,  Vol.  XXXTT.,  to  which  odzrespondents  fro- 
qnentlv  refer,  is  missing,  and  I  have,  therefore,  be<m 
obliged  to  try  and  find  ont  what  I  wanted  by  patting  two 
and  two  together.  At  pages  464  of  No.  1,088  and  166  of 
No.  1,196.  both  of  1888.  Ifound instructions  by  Mr.  W.  H. 
Davies  which  appeared  to  meet  my  case ;  but  althoo^h  I 
tried  most  patientiv  over  and  over  again,  I  found  myself 
unable  to  remove  the  white  keys  under  which  the  screws 
that  fasten  the  action  are  stated  to  lie.  I  had  first  re- 
moved a  smaU  bar  of  white  'wood,  which  it  was  obvious 
would  have  to  be  removed,  as  it  lay  flat  acnss  the  centre 
part  of  the  keys :  but  I  conolnde  that  the  hammer  frame 
referred  to  by  Mr.  Davies,  is  a  piece  of  white  wood 
(furnished  with  two  knobs)  that  forms  a  sort  of  elevated 
bridge  right  in  front  of  the  hammers  themselves.  I  sup- 
pose that  nas  to  be  removed  before  the  white  kevs  will  come 
out  How  am  I  to  do  itt  The  screws  at  eiUier  end  of 
this  bridge  are  so  placed  that  no  screwdriver  ever  invented 
could  be  inserted  to  reach  than.  There  Is  also  a  long 
screw  with  two  brass  rian,  or  nuta,  that  extends  down- 
wards from  the  centre  of  thii  bridge  into  the  keyboard. 
Must  it  come  oat  t  It  is  in  this  elevated  bridge  (f  hammer 
frame)  that  the  tops  of  the  notes  (?  hoppers— vis.,  things 
that  look  like  a  row  of  small  railway  danger  signals  with 
one  arm  up)  persistently  catch  whox  I  tir  to  remove  the 
keys.  I  am,  therefore,  at  a  standstill  m  my  efforts  to 
dean  oat  the  well  of  the  plaao.  and  as  the  notes  some- 
times stick,  and  sometimes  sttixe  the  strings  with  a  dull 
thud,  and  at  other  times  behave  all  right,  I  oooclude  th)it 
it  is  onlv  dirt  that  causes  it,  by  getting  in  where  it  should 
not.  I  have  alreadv  removed  an  indoioribable  amount  of 
dust,  grit,  birdseed,  insects  of  sorta,  ohryaaUdes,  spiders, 
and  shreds  of  paper  from  parts  en  the  piano  where  I 
should  not  have  thought  it  possible  for  even  one  of  them 
toezisL  The  strings  are  in  perfect  order.  Will  Mr. 
Davies  or  anyone  eooally  charitable  give  me  the  simpleitt 
directions  nossible  for  taking  ont  the  aotkm  and  removing 
the  keys  T  Mr.  Davies  says  the  *'  box  "  or  treble  action  hait 
to  be  removed  first  What  is  the  box  f  Must  the  pedals  be 
unscrewed  or  left  alone  t— Bskoal. 

[68494.1— Beyersins:  Xodel  Locomotive.- Will 
some  of  oar  readers  Unmy  tell  me  how  to  reverse  model 
locomotive  with  single-action  n»<nwfa«g  cylinders!  — 
J.  J.  B.  W. 

[68486.1- Bioyole  Ohains.— Can  anv  reader  kindly 
teu  me  if  bicycle  chains  are  hardened  ana  tempered  T  u. 
they  are,  how,  and  what  colour  and  temperature  are  re- 
quired t— H.  S. 

[68496.]— Lamp.— Will  Mr.  Bottone  oblige  by  telling 
me  what  lanm  I  could  use  with  four  quart  chromio-aota 
battery,  doabl»4uid,  to  light  twoor  three  hours  a  night ;  I 
mean  voltage,  and  cp.  ?--JB8.  A. 

[68497.]-Sweat7  Soles. -Would  "Jack  of  AH 
Trades,"  or  some  equally  sreat  authority  on  boots,  kindly 
advise  me  as  to  causes  ana  cure  for  a  certain  dampnass  or 
sweating  in  the  soles  of  some  boots,  leading  to  cold  feet  ? 
I  have  boots  I  cannot  wear  on  account  of  this  ftiult,  pro- 
bably due  to  some  carelessness  in  tanning  the  leauier. 
My  shoemaker  pooh-poohs  it ;  bat  I  know,  who  wear  the 
boots.— SoLVAaoo. 

[68498.1— Pzoblem8.-<}iKa  any  of  "oars'*   with  a 
mathematical  turn  assist  me  in  solving  one  or  both  of  the 
following  problems,  recently  set  by  m  Science  and  Art 
Department  in  the  third  stage  T    1.  In  th^  formula- 
Cos.  A  s  4  cos.3.^  -  8  cos.  — 

8  8 

If  the  value  of  cos.  A  be  given,  show  geometrically  that 

there  are  three  different  values  of -^  ,  and  point  oat  all 

8 

the  angles  to  which  they  belong.    8.  Show  geometrically 

that— 

Bin.  A  +  sin.  B  »  9sin.  |(A  -f  B)  cos.  }  (A  -  B) 

when  each  of  the  angles  is  leei  than  a  ri^ht  angle.    Are 

there  any    books    published    which    give  geometrical 

solutions  to  these  f  oxmulae  and  similar  ones  t— H.  M. 

r68l99.] -Problem.— In  Williamson's  "Differential 
Calculus,"  p.  86,  No.  88,  the  following  problem  is  given. 
If—  

(x  +  y  V  -  1)  =  (o  +  ^  -^  -  !)•• 

Prove  that— 

How  is  this  result  obtained  T— J.  Lb 

[68430.]-Indiictlon-OoU  Itaklnff.-To  F.  W. 
Mason.— I  have  made  a  4|in.  induction  coil,  as  described 
byyouin  "  E.M-,"  Feb.  1,  vol.  XLVm. :  but, having  bv me 
a  quantity  of  No.  8id.c.c.  wire,  have  used  this  for  secondary 
(about  one  pound],  which  I  soaked  in  hot  melted  paraffin 
wax  i»«vious  to  winding.  Each  layer  is  well  insulated 
with  good  paper  thoroughly  soaked  in  hot  wax,  and  at 
every  two  utyers  a  wire  is  carried  through  the  coil  end, 
and  soldered  to  studs  of  a  six-power  switch  arrangement, 
coDoealed  in  the  coil  base,  as  illustrated  at  (3)  Fik.  6. 
Using  it  as  a  medical  coil,  with  one  chromio-acid  battery, 
without  condenser,  the  current  through  the  first  power 
(two  layers)  is  so  much  weaker  than  the  second,  and  the 
thiM  so  very  much  stronger,  and  doubly  so  each  power  u]> 
to  the  6th,  that  I  should  like  to  add  some  form  of 
regulator,  other  than  the  water  regulator,  in  order  to  get 
a  more  graduated  current,  and  thus  prevent  the  too  sudden 
jumps  nom  one  power  t4  the  other.  Can  this  be  done  ?— 
Andhow !— without  ^Iut  to  the  coil T  With  the  con; 
denser  on,  the  firstpfwejr  is  disagreeably  intense,  and  the 
second  too  stroagfOT  an^irthing ;  but  if  switched  on  to  the 
I  sixth  power,  wmch  throws  the  whole  pound  of  wire  into 
1  oiioai^  I  get  nearly  a  |tn.  spark.    I  have  not  room  in  the 
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ooil  baae  for  a  oondenser  of  60  sheets  tinfoil  8}in.  hjr  Sixn., 
bnt  have  used  66  sheets  IJin.  by  SUn.  Is  tius  Bamdently 
large  te  obtain  the  best  mnltB  T  I  hare  room  for  more 
sheets,  l}in.  by  ^m.  Shoold  there  be  any  sparking  be- 
tween the  point  oa  oontact  breaker  and  clapper  nrhen  the 
condenser  u  on  t  I  have  not  fixed  a  oommntator  to  alter 
the  dizeotion  of  the  cazTent>  bat  have  annnged  aswitchto 
throw  the  current  on  uid  off.  Can  you  deeionbe  a  switch 
that  will  change  the  direction  of  the  cmrent ;  all  the 
cnmieefcionH  to  be  hidden  in  the  base !  Shall  be  pleased  to 
see  your  promised  naper  "Coil  Phenomena"  in  an  early 
nmnber  of  *'  Oars."— H.  Obbut. 

[68481.1— Strenffth,  of  Beams.— Some'  writers  on 
this  give  the  equjSlon  M  =  I  j>,  M  being  the  bending 
moment,  I  the  moment  of  inertia,  and  o  tha  intensity  or 
stress  on  the  area  element  at  nnit  distance  from  the 

neutral  axis,  or  ;>  =  ^  .    Then  tke  intensity  of  stress  on 

the  extzeme  area  element  is  -^  x  |  D  or  , — ^-w, 

I  Via  *»  -D 

X  ^  =a       -^   .   .  Applying  this  to  a  east-iron  bsr,  lin. 

by  lin.,  ISin.  between  the  beaxing  points,  with  1  ton  in 
the  centre,  M  is  |  ton  x  6in.  —  Sin.  tons,  and       ^ 

=  18  tons  per  square  inch.  But  no  oast  iron  will  bear  a 
tensile  strq;>  of  Utons  per  square  inch.  Does  not  this  mean 
that  in  the  case  of  a  matoial  of  which  the  tensile  and 


,♦--  a 


^,-a 1( 


compreariTe  strengths  are  eqnal,  the  strength  modulus 
depoids  on  the  maded  area  in  Kg.  2,  and  not  on  the 
shaded  area  in  Fig.  1,  and  that,  in  we  case  of  oast  iron 
when  the  bar  is  loaded  to  breaking.  Oie  neutral  axis  0-0 
approaches  that  part  of  the  bar  which  is  in  conrorosaion, 
or  nave  I  gone  wrong  in  applying  the  formula  t— &n7i>XNT. 

[68433.]— Horn.— Will  oneof  ourreaderskindlygiveme 
a nied  and  practical  way  of  dissolvingand softenmghoro, 
so  that  I  can  mould  it  to  any  fonn  I— JB.  pAaFirr. 

[68483.]  —  Bacterium.  ^  I  have  been  PTar*<«*^g 
some  hay -tea  which  I  had  prmared  to  generate 
bacteria.  In  one  tube  I  had  the  tea  bwled,  in 
another  the  tea  was  unboiled  ;  both  tubes  have 
been  i^aced  together  for  the  same  tune  in  a  damp  place. 
On  my  examming  the  unboiled  tube  I  found  fungos 
situated  on  top  of  the  tea,  resembling  "peniciUlum"; 
also  tbib  bacteria  in  abundance.  I,  however,  failed  to 
observe  the  oscillating  motion  in  the  bacteria.  I  also  found 
in  thistubesome  toKUUB.  Ih  the  tube  containing  the  boiled 
infusion,  I  failed  to  observe  any  bacteria;  l)fonnd some 
tomlss.  Would  anymicroecopisthelp  me  in  explainingif  I 
am  right  with  the  fungus,  and  way  did  I  not  see  any 
movements,  as  should  have  been  ?  How  did  the  torulie 
come  to  be  there !  Would  they  be  the  same  as  the  toruke 
found  in  yeast  t  In  the  boiled  infusion,  the  boiling  would 
have  destroyed  the  organisms  ;  but  should  the  bacterium 
intiieair  not  find  their  way  into  the  tube!  The  tube  is 
|in.  in  diam.  and  6in.  deep— would  they  find  their  way 
mto  so  small  an  opening,  they  bdng  so  light  in  weight!— 
J.  B.  F. 

[68434.]— Aiz^Pomp.—Will  anyone  tell  me  how  to 
make  sn  air^nmip  of  any  sort  cheaply  without  a  lathe,  to 
be  used  for  vacuum  tubes,  &c.  What  would  be  the  cost  of 
mercury  in  a  Sprengel  pum]^  ?  Could  one  be  made  with 
water  instead  of  mercuir  without  being  very  enormous  T 
I  suppose  not !— E.  M.  Edut. 

[66486.]— Sorew-Onttliiff.—Hy  difflcnlty  lies  in  the 
fact  that,  on  taking  a  second  cut  along  the  worx,  the  dasp- 
But  does  not  always  engage  with  the  guide-screw,  so  that 
the  tool  falls  into  the  previous  path  traced  out  by  it.  I 
understand  that  if  the  work  and  guide-screw  both  contain 
an  equal  number  of  complete  tfaur^ds  per  inch,  not  neces- 
sarily multiples  of  one  another,  the  saddle  can  be  moved 
back  any  complete  ntmiber  of  inches  after  taking  a  cut, 
and  the  nut  will  close  all  right ;  also  a  similar  proceeding 
with  regard  to  half-inches.  Could  any  of  *'  oura  "  give  a 
practioal  rule  for  unequal  pitches  between  work  and 
guide  screw?  I  understand  manipulating  the  change- 
wheels.— A  Youxo  TuaxKB. 

,  [68438.]— Bquatorial  Telescope.  —  In  WebVs 
Celestial  Objects  for  Common  Telescopes,"  page  9,  it  is 
stated  in  a  note  tiiat  a  very  cheap  equatonal  stand  is 
described  in  the  "  Astronomical  Be^ster  "  XIV.  86.  On 
inouiry  I  learn  that  no  such  description  appears  in  that 
publication  at  the  place  indicated.  As  mbb*s  work  is 
often  mentioned  in  the  Bxolish  Hxchaxic,  I  shall  feel 
obli^  if  any  reader  will  itiform  me  whether  the  mistake 
lies  m  the  name  of  the  book,  in  the  volume,  or  in  the  page 
quoted.  What  I  want  to  Imow  among  ouier  partieulan 
»!  how  the  oirde  for  rijg:ht  ascension  should  be  graduated, 
and  whether  a  meridian  line,  drawn  from  a  magnetic 
obsovation,  allowing  for  the  deviation  of  the  compass,  is 
sumdently  accurate  zor  an  equatorial  roughly  graduated 
on  cardboard  T— O.  O.  B.  -«    #  o 

[68437  J— Blowpipe.— Can  any  reader  give  meinstruc* 
uons  and  drawings  for  making  a  gaa-blowpipe  for  glass 
blowing,  and  bfiOlowB  or  fan  to  worlt  with  iff  I  have  no 
lathe,  and  the  bellows  I  have  made  are  not  nearly  con- 
tinuous enough.— E.  H.  Edkn. 

[(e4S8.1-Splrits  of  Camphor.-What  is  the  effect 
^  this  when  taken  mtemally  1  My  wife  took  a  teaspoon- 
fmforacold.  It  certainly  cured  the  cold;  but  she  has 
been  in  a  very  low  state  of  health  ever  sino^  now  over 
twomoDth8_Bgo,  but  not  untili^o  or  three  days  after 

r^epsia.    6he  wants 

^    ^     -.c —  i^: ^"^  "K'3r!A«°*  to  ^  some 

doubt  on  the  subject  in  the  min^  ^  *mhave  asked.— N. 


[68439.]— 0aB-Worka.—I  have  charge  of  a  small  gas- 
works, with  four  cast-iron  retorts  in  one  f omaoe.  It 
is  vexy  hard  work  to  keen  them  at  a  very  dull  red  heat. 
Now  we  are  goixig  to  rebuild  them  in  furnace.  "WiH  any 
kind  reader  please  give  me  a  rough  sketch  the  best  way  to 
arrange  them  in  furnace,  witn  flues  and  height  of 
chimney?  I  bum  the  cokes  for  heatinff  reterts  wi3i.  In 
the  winter  time  we  use  about  6,000ft.  of  gas  per  night,  and 
it  takes  me  all  my  time  to  make  it.  I  put  Icwt.  of  ooal 
and  one  quarter  ot  oaanel  in  each  retort  per  charge,  and 
four  chaiges  a  day  in  each  retort ;  the  last  chaige  is  pat 
in  between  9  and  10  o'clock  at  lught,  and  drawn  again 
between  6  and  6  in  the  morning.  Any  information  on  the 
above  query,  or  name  of  a  good  book  on  the  production 
of  gas-making,  will  be  thaxDcfally  received. — Oas-Max. 

[68440.]— Optics. —Oiven  the  refractive  index  of  light, 
say  between  air  and  water;  and  also  between  air  and 
some  other  medium,  say  glass,  is  it  possible  from  these 
data  to  calculate  the  index  between  water  and  glass  t  And 
if  so,  how !— J.  L. 

[68441.— ^rade  Directory.— Can  any  of  "ours" 
kindly  inform  me  if  there  is  any  published  directory,  or 
other  means  of  obtaining  the  names  of  thora  engaged  in 
any  particular  trade,  as,  for  instance,  watohmakers, 
thron^hout  the  kingdom  ?  The  "  Post  Ofiboe  Directory  " 
contuna  the  addresses  of  residento  in  London ;  but  how 
can  the  same  information  be  obtained  as  to  country  towns 
and  villages  1— Amob  BoaquBTs. 

[68442.]— Casting.-To  "  Jack  of  All  Trades."— In 
your  reply  on  p.  264  of  last  vol.,  vou  do  not  state  what  is 
necessary  to  be  done  to  prevent  the  damp  powdered  bath- 
bzidk  from  adhering  to  the  pattern.  This  it  did  with  me 
in  every  instance^  and  I  have  had  to  give  it  up  till  I  hear 
your  reply.  I  tried  every  shade  of  dryness  and  dampness 
in  the  sand.  I  also  teied  greasing  and  oiling  the  medal 
being  used  as  pattern,  but  all  of  no  avaiL  Although  not 
the  original  querist,  I  am  greatly  interested  in  this  sub- 
je^  a^  will  feel  obliged  by  your  advice.— Lux. 

[68443.]  — Telescope.— Would  ICr.  Lancaster,  or 
some  other  reader  of  "  Oun  "  who  undentands  the  sub- 
ject, be  kind  enough  to  tell  me  how  to  alter  the  haatJTMWw 
of  my  telescope.  It  has  plenty  of  power,  but  objects 
when  m  focus  are  not  cfear— in  fact,  a  mudi  smaller  one 
in  my  possession,  not  half  the  power,  makes  things  look 
perfectly  distinct.  The  lenses  are  quite  dear,  and  free 
from  scratches.  Bdng  a  watchmaker,  perhaps  a  few  use- 
ful hints  would  enable  me  to  put  matten  right.— O.  C.  T. 

[68444.]— Ventilation.— 1.  I  desire  to  get  rid  of  gaa 
fumes  from  a  much-used  aparteient.  A  ventilator  into 
the  dilmney  smoked,  and  had  to  be  dosed.  Holes  in  the 
cefling  over  the  gas-burners  only  cause  a  down-dniu^ht 
which  makes  the  matters  worse.  I  inserted  tin  tube«  with 
bell  mouths,  witii  the  same  result :  valves  placed  on  the 
upper  ends  remained  dosed,  by  reason  of  the  downward 
messure  of  cold  air.  I  am  at  the  end  of  my  resources. 
Can  any  one  hdp  me  7  8.  What  would  accumulators  for 
three  6c.p.  lamps  cost  ? — Koxad. 

[68446.]— Duet  all  about.— "W^  some  reader  hdp 
one  in  a  fix  T  4  pair  of  4ft.  6in.  stones  grinding  coprolite, 
and  have  a  fan  for  heated  air.  The  coprolitc  passes 
through  breakers  and  rolls  before  arriving  at  the  stonea, 
20  tons  per  day.  During  this  process  the  mill  is  continu- 
ally folfof  dust  Will  an  additional  fan  pull  this  dust 
away?  Please  oblige  with  advice,  and  sketch  of  fan,  or 
other  method.  Cannot  connect  to  present  fan,  for  it  has 
all  it  can  do.— Vkbt  Dusty. 

[68446.1— Flat-Bottomed  Oanoe.— WiU  some  one 
kindly  tell  me  if  a  flat-bottomed  oanoe  can  be  used  with  a 
sail  t  n  BO,  by  what  means  is  the  hold  got  on  the  water  T 
Would  a  keel  fastened  with  screws  do,  or  must  a  centre- 
board be  used  T  All  directions  as  to  thickness  of  wood, 
method  of  fastening,  &c.,  will  be  thankfully  received. 
What  would  be  the  beet  shape  for  safl  T— Rhbkus. 

[68447.]— To  "Jack  of  All  Trades"  or  Kr. 
Clark.- I  want  topaint  inside  a  grocer's  shop  mahogany, 
and  as  I  can  only  oo  a  small  poraon  at  a  time,  as  goods 
require  to  be  moved  out  of  batoies  and  drawers  and  there 
left  until  the  work  is  finished,  something  is  required  to  dry 
quickly.  Will  you  give  me  a  redpe  for  a  quick-drying 
paint  containing  not  too  much  turps,  nor  one  that  works 
fatty,  and  proportions  of  colour  for  ground  for  light 
mahonay  (the  grain  I  can  imitate  in  distemper),  and 
whataeaoriiitionof  varnish  to  use?  WiU  spirn>-vanush 
or  brush  polish  do,  or  will  the  work  crack  if  done  with 
this !  I  have  carriage  varmdi  and  also  quick-drying  oak, 
but  these  are  slightly  tacky  for  a  day  w  two,  andgoods 
stick  to  them  if  placed  on  shelves,  &c.,  next  day.— H.  O. 

[68448.]— HorlBontal  Bnjrlne.— Thanks  to  »'T.  C, 
Bristol,"  for  giving  sketches  ofoed  and  ports  of  engine ; 
but  wiU  he  say  what  cut-off  it  will  give  !  I  want  to  get  as 
early  a  cut-off  as  possible.  Also  say  what  sizes  of  valve 
rods,  eccentric  rods,  and  connecting  rods ;  also  length  of 
same,  as  I  cannot  scale  them  near  enough.  Please  say  if 
bosses  are  cast  on  bed  for  holding  down  bolts  and  centre:) 
of  same.— Amatkur. 

[68449.]— Watchmaking.  —  To  "Welsh  Horo- 
LOOI9T."— Plea«ie  say  how  I  must  fit  new  verge  in  watch, 
as  you  said  I  should  have  to  do.— Amateub. 

[»I60.]— Portable  emd  Standard  Cell.— Would 
F.  w.  Mason  say  why  a  sulphate  of  mercury  cell  made 
with  the  same  care  as  t^e  above,  does  the  same  work  just 
as  well  as  the  diver  diloride,  at  least  for  coil  working  f  It 
would  be  quarter  the  cost  and  one-sixth  the  size  for  the 
same  coil.— B. 

[68451.1— Bed  Shadow.— Whilst  I  was  sCandinff  in 
front  of  a  window,  with  panes  aHematdy  red,  blue, 
orange,  and  white,  I  notioea  that  my  shadow  on  a  sheet 
behind  me  was  distinctiy  red.  I  have  often  tried  tlus  since, 
but  the  shadow  is  always  red.  There  is  no  other  window  in 
the  room.    Explanation  will  oblige.— D.  N.  Y. 

[68402.]— Electric  Iiigrlit.- Would  some  dectrical 
correspondent  kindly  tell  me  the  voltage  of  three  quart 
Bunsen  cells,  what  c.p.  lamp  they  would  liriit,  and  how 
long  they  would  light  such  a  lamp !— O.  M.  K. 

[68463.]— Dumpy  Level.— Will  any  of  your  readers 
kindly  give  me  a  sectional  sketdi  of  the  corneal  axis  of  a 
liin.  dumpy  level,  withsiaes  T— Pnrx. 

[68464.1— EnamelHnff  Iron  and  Steel.— Will 
"Potter"  oranv  of  our  readers  tell  me  how  to  enamd 
cast-iron  or  steel  artides  white  or  grey !— Psiirus. 

[68456.]— Eleotrlo-Llffht  Caxbone.- Why  axe  aom« 


arc-light  carbons  cored  t  What  is  the  advantage  ^uaed  ^ 
Also  which  should  be  uppermost  when  fixed  in  the  lamp 
the  solid  or  thecoredone !  Can  the  wires  from  the  dmmo 
be  connected  to  either  upper  or  lower  carbon— tLat  is, 
does  it  matter  which  is  positive!  Some  (arboox  u^ 
coppered.  Is  this  to  improve  their  conduetirity  odIt,  or 
does  it  affect  the  light  jwoduoed !  Are  oorsd  carbans'em 
coppered !  I  ask  because  I  never  saw  one.— F.R.MeT.8(y:. 

[68456.1— Combination  of  Colours.— Wai  ooe  of 
"  ours  '*  kindly  refer  me  to  some  book  from  which  I  cut 
learn  how  to  produce  a  large  number  of  diffensit  tinub; 
the  admixture  of  various  colours !— L. 

[68457.]- To  Kr.  Bottone  or  Others.— I  hare  aa 
Elwell'Parker  dynamo,  360  volts,  and  10  to  %  unpj>ra, 
which  lights  five  arc  lamps.  How  canlnanjSBOinoanduceot 
46-volt  XamM  alone  with  the  five  arc  lamps  fnnnthjs 
machine  t  Kindly  show  method  of  oonnectinip  rvp,  Cto 
you  tell  me  which  are  the  best  arc  lamns  (16-1mw)  for 
using  with  this  machine?  Canacompouna-wOosdnukchiDs 
be  used  for  either  arc  lighting  or  incandeic(9itlightii»,ar 
diarging  accumulators.  I  wish  to  make  a  10  arc  fight 
dynamo  myselfju  the  five-lighter  is  not  large  enoogfa  f v 
my  purpose.  WiU  ijrou  sketch  me  tiie  best  shape  forfldfd- 
magnets,  also  quantities  of  wire  required,  and  w<  method 
of  constiTictingthe  armature  and  commutator !— D.  N.  T. 

[68468.]— Uetal  SUpa— I  want  some  strips  o  f  meUl, 
Ift  long,  and  jin.  by  ^in.,  with  shallow,  ratehet-hka 
teeth  on  the  narrow  face.  C^  anyone  g^ve  me  a  hintai 
to  Idnd  of  metal  that  will  give  a  sharp  casting  7  TTonU 
type-makers  supply  them  f— Covbtaxt  RsA.Dti. 

[68450.]— Greek  Pitch.— What  is  Greek  pitch!  B 
is  used  for  insulating  purposes. — ^Elektrov. 

[68460.^- Coil»— Will  Mr.  Bottone  or  other  electrical 
f  nendkmdlv  let  me  know  how  to  make'  a  small  mcbt 
medical  coil,  Ijin.  dia.,  2i(in.  long!  If  poafflble,  to 
work  with  Ledanchtf.— Boutu  Wales. 

168461.]  —  Wotton  Hallway.  -Can  any  r»d«r 
oblige  me  with  information  as  to  this  line  running  from 
Quamton  to  Brill ;  as  to  the  rolling  stock  used,  lenirth  oi 
line,  and  any  other  particulars  known.  It  seems  to  at 
that  the  time  that  the  journey  is  advertised  to  occapy  » 
very  great  in  proportion  to  the  length  of  railway,  as  ehova 
in  all  railway  maps.— W.  E.  C.  B. 

[68462.]— Turbine.— Could  any  readers  give  meth* 
dimensions  of  a  turbine  to  fix  to  house  main,  |in .  or  Im. 
supply  pipe,  also  q>eed.  •  I  was  wanting  to  drive  a  mcdd 
dynamo.     A    rough    sketch    would    greatly   obIi?«.- 

ELBKTaOK. 

[68468.1— Small  Dynamo.— To  Ma.  BoTroTTu-I 
Have  made  a  small  dynamo,  Sep.,  according  to  inxmy 
tions  given  in  your  book  '*  The  Dynamo."  CommutkU? 
and  insulation  are  all  right,  so  are  the  brushes.  Wfa'o 
F.M.'8  are  coimected  to  a  battery  I  get  a  alight  cnmni 
in  the  armature,  but  none  otherwise.  I  hope  somerm'  will 
put  me  right— Dry A«o. 

[68464.]-Oxyh7droffen  Blowpipe.— wm  wmf  or 
"  ours  "  give  me  a  few  hints  ou  using  the  abovp !  I  v»d1 
to  know  the  kind  of  jet  to  be  used,  the  advaatssc^  «'c: 
other  heat,  and  the  precaution  to  be  taken  forbrouii; 
purposes  with  comprised  gases. — H.  O.  T. 

[68465.]— Induction.— To  Ma,  Bottost..— I  viah 
connect  a  battery  and  microphone  with  a  prixoary  '-•ul, 
and  a  tdephone  with  a  secondary  ooil,  so  that  I  toaj  hrv 
the  ticking  of  a  watch  very  loud.  What  principle  »hoQl>l 
guide  me  m  selection  of  length  and  gauge  of  wire  id  tht 
two  coils  and  strength  of  current  ?— <Iaw. 

[68466.]— Breeoh-Block  Ijock-— Would  someof  t^a 
obliging  correspondents  srive  sketch  of  breedi-bloek  aM 
lock  for  central-fire  walking-atick  shot-gun,  tube  im. 
bore  T— A.  F. 

[684er.  1— Coaoh  Painting.— Will  any  corrwrondrtit 
kindly  tell  me  how  ^e  very  dark  greens  and  didvtk 
commonly  seen  on  tradesmen's  carts  areprodaonl!  Th'^ 
colour  I  wxBh  to  imitate  is  a  very  dark  sreen.  almcKt 
black,  picked  out  with  light  green.  Is  boiled  oU  u 
advantage  to  use  with  the  colour  for  picking  out !  Why 
is  a  sable  brush  better  than  a  camd  for  hniiw !  Siso, 
how  is  pumioe-stone  dust  to  be  used  in  flatting  oovn,  u)4 
is  it  usual  to  give  one  coat  of  varnish  before  picking  ont ' 
Any  hints  wiU  greatiy  obUge.— A  Pooa  Blacxbkitb. 

[68468.1- Queen'B  Taxes.— In  Feb.  last  a  tenant  «< 
mine,  owing  rent  from  Michaelmas,  left  without  git^ 
notice,  an^  of  course,  also  without  paying  the  7<ar$ 
Imperial  taxes  then  due ;  andl  have  not,  up  to  the  pre»c^t« 
been  able  to  discover  his  whereabouts.  A  new  tenant  m* 
now  iust  latkea  the  prenuses,  and  a  demand  is  made*  op^ 
him  for  the  year's  ntxes  due.  I  wish  to  know  vh^'thw 
this  daim  can  be  legally  enforoed  either  sgainst  thf  mv 
tenant  or  myself  as  landl(wd,  as,  although  I  am  i^ 
liable  for  half-a-year's  property  tax  on  tte  rent  I  w^ 
received,  I  am  not  likely  ever  to  recover  the  roiiAind*'' 
nor  have  I  anytiiing  whatever  to  do  with  the  chargt  i<t 
house-duty.- H.  E.  T. 

[6S469.]— Coll  Boilers.— I  *m  anxious  to  make  a^ 
boiler  to  heat36ft  of  Sin.  hot^-water  niping  in  a  gwo- 
house,  lean-to,  about  lOft  square,  and  8ft.  at  thf  nd«e. 
I  should  be  glad  if  any  reader  would  kindly  tostroct  nf 
how  to  proeeed->4he  sise  pipe  tocmaking  the  coil:  abov 
class,  steam  or  gas.  Would  like  it  to  be  aboat  lOn-  n^ 
sidediam.    Must  the  seam  in  the  pipes  be  on  the  wflffc 

outside,  or  on  the  top,  and  what  heat  would  the  ^ 
want  to  be  before  it  was  bent!  Also  the  best  abcUirp  to 
fiU  the  pipe  with  before  heating.  I  may  »T}^Z^ 
small  Dortable  fom  and  a  few  toots  which  would  bsfsa- 
dent  for  the  job,  l  believe.- Akatxub  Ko.  1. 

[684T0.]— Engine  Tnmln«— Kaoh^mgiJ^* 

l8t8.-On  a  leaf!  have  are  printed  some  »  fine  pat»w 

cut  by  the  rose  engine  and  straight  line  chnck.  met  a* 

would  be  used  to  engrave  upon  sihrenmith's  wwi^- 

The  leaf  appeantohave  been  cut  from  a  PfWon^^^T 
and.  at  the  bottimi,  there  is  a  small  riiield  with  the  ya» 

•'  J.  E.  and  A.  sTBaoon,  Maohinagiaphist,"  opoo it  i» 
this  American?    Could  I  obtain  the  comnlel*  ?»»*«? 
book,  and  is  it  possible  to  see  a  bank-oote  lathe  m  u/f 
don  T — V,  A.  M. 

[68471.]-Clronlar  Saw.-Will  some  iwte  »^*'S 
me  the  cause  of  saw  rolling?    It  if  not  of«MP«;d«l.  wi 

the  spindle  seems  to  havo  worn  lensthwu^  dj  <^/^\ 
uidMWdoesiuitnminoentn  of  sfcl  fa  ^'^J^. 
think  is  cause  of  rolling,  wind  not  being  sqiuUy  «"iai ' 
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•nd  if  belt  bu  mon  pomr  otw  poliihfld  fMfld  jralteT, 
th«n  one  left  roagih  from  Utfae  tool  I  TheieiiAdiABBMnoe 
of  opisioB  in  the  ahpp  I  am  in.— B.  T.  J. 

[83172.]— Painted  Tranafbrfl.— HatinfT  Mnne  mil- 
wuj  end  other  ooechea  to  paint  and  decorate,  I  ahotild  be 
glad  if  flome  kind  reader  oonld  inform  me  ai  the  prooeia 
oaed  for  putting  on  of  monogxame,  heraUb,  fte.,  by  the 
transfer  methoci,  aa  I  wish  to  paint  the  aame  on  paper  in 
■pare  time,  and  keep  till  ready  to  nae,  thto  transfer  on 
another  paper,  and  afterwards  tranafer  aoain  on  to  ooaeh. 
What  ia  put  on  the  flz«t  paper,  alao  on  the  seoond  paper, 
or  how  prepared,  aa  the  pamt  will  leave  it  freely  and  not 
damage  the  design  and  ooloor.— Chab.  B.  CRAfhut. 

[68473.]— Oauire  of  Wire  on  Armatnre.— Mr. 
Bottone,  m  rndy  68206,  haa  taken  the  gnnge  of  wire  on 
aimatoie  aa  No.  18  instead  of  Ko.  19,  aa  in  my  qnrtry. 
Wni  he  kindly  say  towhat  extent  thia  will  alter hia  opinion 
as  to  the  pecfonnanoe  of  the  dynamo !— J.  H. 

r«i74.]— Oonnaotinff  Dissimilar  Batteries.— 
would  aome  one  kindly  tell  me  if  I  can  on  oceaaiona  in- 
crease the  intenaify  (or  qnantitr)  of  omient  from  three 
bidiromateodla  by  adding  two  LedLandh^a  in  eIroaitT  Aa 
the  Ledanebfia  bcooogto  thehouaebdla,  Idonot  want  to 
injvQre  their  doaed  porona  odla,  I  should  nae  my  own 
line  in  the  outer  onea.— Mo  Nu. 

[68175.]— Winding  Sleotro-Xasnets.— To  Ha. 
BoTTova.— iZc  the  small  eleotro-motor  which  you  described 
last  S^broary,  p.  479— woold  you  kindly  teU  me  (1) 
should  the  oores  at  cvpoaite  enda  of  yoke  be  wound  in 
aypointe  direetiens  T  2.  Supposing  each  magnet  be  made 
of  one  pieoe  of  rod,  bent  to  shape  Cinatoad  of  two  oorea 
acrewea  to  »  flat  ynka),  would  there  be  any  advantage  in 
eateoding  the  wire  ooua  beyond  the  angleaon  to  the  oaek 
or  yoke  part !  8.  Whet  ia  the  eaaieat  way  of  testing  for 
as  yon  direct  t—MQ  Nu. 


AV8WEB8  TO  OOBBBSPOHBBVTS. 


•  •• 


*«*  AU  0ommmniMli&tu  $hould  U  addrentd  to  the  Boxtob 
o/th4  SirousH  Mboilixio,  882,  Strand^  W,0, 


rii-f; 


•♦♦*- 


All 
addremedto 


wnm  1  wtw>i^^an(t*f    foif 


(• 


J.  FkXBCB, 


ft  tiiis  depaitment  Jmnat  be 
ynnllaide,  Uplyme,  I)evon." 


FBOBLBM  MCXLYL~Bt  Blaok  Pawv. 


White.  [9  +  7 

White  to  play  and  mate  in  two  moves. 


Solutiox  to  1,144. 
White,  Black, 

1.  B-K  8.  1.  Anything. 

9L  Q,B,orPmateB,orK-K4diso,mate. 
(Five  variatiana.) 


IVOnCBS  TO  GOBBESFOKDBNTS. 

Oosixor  nlntiona  to  1,144  byF.  C.  Cook  (vwy  good, 
but  rather  easy),  A.  Wheeler,  J.  B.  Frioe.  Kubo.  A.  I)ean 
(but  Q  3  put  for  K  8).  Betchford,  Othello,  F.  Fernando, 
A.  Bohia,  Mwidalasofm,  J.  Kisteuek,  H.  Y.  IMtenalL 
J.  W.  Bead,  F.  W.  N.  Bead  (very  neat),  B.  Sanden, 
J.  C.  Bremner,  H.  Warren,  and  J.  KUbee ;  to  1,148  by  J. 
Bryden  (duals,  fto.,  good  of  its  kind,  but  rather  easy), 
J.  W.  Bead,  Kuiio  (daala),  A.  Bolua,  Betohfoid,  A.  Dean, 
A.  Wheeler  (duala),  J.  Ougfa,  £.  Sanders,  and  J.  C. 
(daala). 


HINTS  TO  COBBESPONDBNTS. 

1.  Write  on  one  aide  of  the  paper  only,  and  put  drawinga 
f  or  iUustratloxu  on  aeparate  pieoea  of  paper.  2.  Puttitlee 
to  qneriea,  and  when  anawering  queries  put  the  numbers 
aa  wdU  aa  the  titlea  <rf  the  queries  to  which  the  replies 
refer*  8.  No  chazve  is  made  for  inserting  letten.  quoiea. 
or  xepliea.  4.  Letteza  or  quariea  asking  for  adoreaeea  of 
manufaoturers  or  correspondents,  or  where  tools  or  other 
artidea  can  be  purehaseo,  or  replies  giving  such  inform*- 
tioa,  cannot  be  inserted  exoept  aa  advertisements.  5.  No 
queation  asking  for  educational  or  sdentiflc  information 
la  anawered  throu^  the  poet.  6.  Letters  sent  to  oone- 
q)ondentB,  under  cover  to  the  Editor,  are  not  forwarded, 
and  the  namea  ol  eoixeapondenti  are  not  given  to  in- 
quirera. 

*«*  Attention  ia  espedally  drawn  to  Hint  Na  4.  The 
mace  devoted  to  letters,  queries,  and  repliea  ia  meant  for 
toe  general  good,  and  it  ia  not  fair  to  occupy  it  with  quae- 
tiona  Bueh  aa  are  indicated  above,  which  are  only  of  mdi- 
Vidual  Interest,  and  which,  if  not  advertisements  in  them- 
sdves,  lead  to  repUea  whieh  are.  The  "  Sixnenny  Sale 
Odumn  "  ofTem  a  cheap  meaaaof  obtahiinff  aucsi  informa- 
tioD,  and  ire  trnat  our  readers  will  avafl  taeoaeivea  of  it. 

The  following  axe  the  initiala,  ftc,  of  letters  to  hand  un 
to  Wednesday  evening,  April  24,  and  unaekaowledgea 
etoewhere:— 

T.  C.  CLBMmrrs.— Steam.— IGner.— A.  Smith.— B.  B., 
Whitehaven.— J.  W.  Horton.— J.  W.  W.— W.  O.  C— 
D.  D.  Taylor,  jun.— W.  Bidler.— N.  B.  B.— F.  G.  Lees. 
— Bngine  Oreaaer.— O.  O.  B.  Jonea— Novice.— Tei7 
Much  an  Amateur.— Designer.— O.  L.  C— F.W.  Kaaon. 
— Ught.— Appendieulata.  — ELdctron. — ptudent —En- 
gineer, Oovan.— T.  F.  S.  T.— Thee.   Owyn  Elger.— 

'  F.  A.  IL— A  Strog^ing  KieroBoopiat— A  Fellow  of  the 
Boynl  Astro.  Soe.— Baker.- A.  B.  B. 

F.  S.  H.  (Cinder  adi  would  have  been  better  than  saw^ 
*  dnat  to  abaorb  the  anlphurio  add  from  the  broken 
carboy:  but  lime  would  be  better  than  chalk,  beeauae 
dudk  IS  a  natural  carbonate  of  Ume^  and  coming  into 
contact  with  anlphurio  add,  carbonie  aeid  wovud  be 
ffiven  off.  When  a  carboy  of  oil  of  vitriol  ia  aooH 
aenteUy  broken,  uae  dnder  aah,  if  lime  is  not  handy ; 
but  lime  is  about  the  best  thing  (it  may  be  old  mortar 
mbbiah},  for  the  acid  oonvetta  that  iato  aotehate  of 
lime,  aim  fewer  ddeterfons  f umee  are  given  off  than  if 
chalx  were  uaed.  The  chalk  would,  of  course,  speedily 
neutralise  the  aeid ;  but  carbonic  aeid  irould  be  given 
'  off,  and  free  ventilation  would  be  abaolutdy  neceasary.) 
—Joseph  Stitbbs.  (The  fowls  whidi  eat  eadi  others 
feattwn  are  in  unhealtiiysuxToundinga,  and  diould  be 
turned  ouL  to  ramble  over  grass  land  preferably,  or  over 
any  waste  land  where  they  can  wanner  about.  Fowls 
cannot  be  eaaOy  kept  m  health  when  cooped  up,  even 
when  the  '*  run"  is  "  lofty,"  which  is  nothing  so  far  aa 
the  fowls  areconoemed.  They  want  a  ramWiny-ground.) 
— W.  W.  S.  (They  are  presumably  made  of  f  luzninate  of 
meroary,  but  yon  wm  find  semal  reoi^ea  in  bade 
vdumea.  See  Binta  No.  6.)— DaAooRraiiAii.  (If  you 
cannot  find  what  you  require  in  back  volumea,  periiapa 
one  of  the  handbooka  of  photogmphy  nuij  answer  your 
purpose— though  what  that  ia,  or  what  it  is  yon  want  to 
know,  it  ia  impossible  to  discover  from  your  query.)— 
MacBAina  (It  has  been  frequentlv  stated  that  there  ia 
no  prooeee  of  cold  bnudng  that  can  be  relied  mon  where 
any  severe  stmin  comes  on  the  joint.  The  only  process 
that  is  of  any  use  at  all  is  that  desoribed  in  No.  8»,  and 
that  is  by  an  amalgam.)— Fbsok.  W.  Chapmav,  Md- 
boume.  (If  the  scurf  is  ezoesave,  better  consult  a 
medical  man:  but  Sir  Enemua  Wuson  said  aenrf  is 
natural,  and  that,  unless  exoesdve,  a  daily  brudi  is  aU 
that  ia  needed.)— BooTLB.  (Ia  there  af^nedal  feature 
intheinjeetonu8edontheii.andN.  W.  Bailwavt  If 
ao,  mention  s(nne  of  the  locomotives  to  whlen  It  is 
fitted,  and  you  may  possibly  obtain  iafocmatian.  Isit 
not  the  air  brake  to  which,  yon  refer  T)—SAamaBia. 
(Pleaae  aend. ) 


F.  C.  Oooa.— Class  A,  for  whidi  yon  are  entered,  only 
indudes  thiee-movers.  Tour  sdution  to  Mie.  Balrd's 
problem  ia  quite  correct. 

J.  £.  PaioB.— No  two-«r  la  worth  anything  if  it  begins 
withacheck. 

F.  F.— An  depends  on  the  kind  of  work  you  want, 
whether  fbr  problems,  or  games,  whether  ad[vaaoed  or 
dementarr.  If  you  will  state  your  waata  more  deflnitdy, 
we  ahall  be  pleased  to  recommend  the  best  works  we 
know  of. 

J*.  Bbtdsit.— We  must  go  on  now  as  we  have  begun. 
Correspondente  oan  easily  keep  their  own  score.  Points 
are  allowed  for  every  additional  oontinuation. 

Hnzio.— You  axe  credited  with  full  marka  for  1141.  See 
notice  above  to  J.  Bryden. 

J.  O.  HAVKiy.— Suppoae  1.  Kt  takes  Pt  where  is  the 
mate  in  1144 ! 

J.  KiLBSs.— Tea.    See  last  number. 

F.  W.  Lambebt.— Certainly. 

H.  Wabbkk.— It  appeared  in  last  week's  notices. 
Snppofie  on  black's  second  move,  white  has  more  than 
two  ways  of  continuing  the  attack.  These  additional 
mi^ods  axe  termed  "  continuations,"  and  each  counts. 
1/  there  are  onl^r  two  wayv  of  proceeding,  the  second  is 
terxaed  a  dual ;  if  oaljf  one  way,  the  problem— so  far  as 
that  variation  goes— is  sound. 


Ken  who  flsel  Weak  and  Kervons  dionld  wear 

HARIIESS'    BLECTROPATHIC  BELT.     It  MiMrmIn  a  mOd,  ia- 
vicormtbu,  gmlTinia  eurreat,  whkh  eflbettiAiry    rMlortw    impklrcd 


tunitad,  Sl,  OXFORD-STREET.  LONDON,  W.  (tb«  Umtt  CuntiTC 
Hit«tA»>i  laititate  ia  the  world.)    Pamphlet  aad  adviee  nwr. 


TESXB   OF   EniBSCBIPTZOV. 


PATABLB    IN    ADTAKCB. 


yMt  frMteaa 


■,  18i.«  vt 


'J13 


S*.  «d.  for  nx  Moathf  aad  lit.  Ibr  Twalva  Moat 

Sirtaf  tha  Uaitad  Kiairdem.    Par  tlte  VaJtad  Btaiva,  aob^  wt  , 
\c.  geld ;  to  Fraaoa  or  Baigiaoi,  ISa.,  ar  Itf.  BOe. ;  to  tadia  (rU 
Briadui),  Ua.  U. :  ta  New  Z«aUad,  the  Capt,  the  Waat  ladiaa,  Camada, 
N«va  8e«tla,  Natal,  ar  aay  of  the  AnitraUaa  Caloaiaa,  19a. 

The  malttaaee  •henld  he  made  by  Poet  OAca  Order.  Back  aashani 
caaaat  b«  arat  oat  of  the  Oaitad  Kiagdam  br  the  ordiaarj  aawtpaaar 
poet,  bat  moat  b«  remitted  for  at  the  rata  af  4d.  aaek  ta  carar  exira 
poetage. 

Jkfnm  W.  Qvmsw  aad  Ca.,  af  fM,  Chaita«i.«lraet,  PhOa- 


dalpUa,  are  aatheriaed  to  rereire  ■abeerlptibaa  for  tha  UailM  Statao 
far  thtEirOLISH  MECHANIC,  at  tha 


Thlrtaea  Shilliaf  ■  per  aaaum.  neat  free. 

k  bf  mail  from  the  pabluuiac 
Uaaa  ml  eommeace  irith  the  aamaer  firtt  laaaed  aftar  tha  raealpt  af 


rat«  af  3  dote.  S8o.  gald,  ar 

Tha  eapiea  will  he  farwardad 

alBea  la  Loadoa.    AU  aahaciiy- 


dizaet  bv  mail  from  the  pablUui 
Uaaa  «ul  eommeace  with  the  aai 

Iba  aabtertBtiaa.    If  back  aamben  are  required  to  eamplcte  vali 
thcT  maat  aa  paid  far  at  tha  rata  af  3d.  each  eapy,  ia  eavar  eaCra 
ataga. 

Vola.  XXVI.,  XXXm  XXXII.,  XXXIT..  XXXTl..  XXXIX^  XL. 

XLIU  XLIII.,  XLlV.,  XLV.,  XLVI.,  XLVII.,  aadXLVin.,  Waad 
in  etotlL  7a.  each.    Poet  free,  7a.  Sd. 


CHABOES   FOR  ADVEBTISnTG. 

•.  d. 

Thirty  Worda  S8 

BTaryAddittoadKislifeWoidi Of 

Proat  Paga  AdTtrtiacmcata  Five  Shilliaga  for  the  flrat  Mwordi, 
aflcnrarda  M.  par  liae.  Paragraph  Adrartieemeate  Oaa  Shilliagpar 
Uaa.  No  Front  Paga  or  Paragraph  AdTcrtieemeai  hiaarted  for  uaa 
thaa  FiTe  ShlUiaga.  Radaecd  tarme  for  aerlea  of  mora  thaa  aiz 
iaaarttoaa  nay  be  aacertaiacd  on  applicatioa  to  tha  PabUabar. 

ADVERTISEMENTS  ia  XXCHANOE  COLUMN-for 

a.  d. 

Tweaty-foar  Worda ..OS 

For  CTcry  aaccaediag  Eight  Worda  OS 

ADVERTISEMENTS  ta  tha  SIXPEMNT  SALE  COLUMN 

Siateaa  Worda        o'  • 

Par  CToryaaoaaadlagXIglit  Worda 0  t 

*/  It  maat  be  borne  la  adad  that  no  Diaplayed  AdTcrttoaeati  caa 
appear  ia  the  "  Siapaaajr  Sale  Coluaia."  All  AdrartiMmeata  muit  be 
prepaid  ;  ao  redoetioa  ia.  made  oa  repeated  ianrtioaa,  aad  la  caaea 
where  the  amount  teat  exceed*  Oae  Shillinir,  the  Pnbliaher  would  be 
grateftU  if  a  P.0.0.  could  be  ecnt,  and  aot  etampa.  Stampa,  however 
(preferably  hall^waay  etampa),  may  ba  acat  where  It  U  iacoaTeale&t  to 
obtaht  P.O.O.'a. 

The  addreia  ia  lacladad  aa  part  of  the  Ad?ertiacmeat,  aad  eha^ad 
for. 

Advartiaemcata  mutt  reach  the  Ofliea  by  I  p.m.  oa  Wedaeiday  to 
Inaare  iaaertMa  ia  tha  foUowiag  Friday'i  number. 

HOTICE   TO    SXTBSCBIBEBS. 

Subacribare  receiriag  their  copiee  direct  from  the  oflec  are 
rrancstrd  to  obeerve  that  the  last  number  of  the  term  for  which  thr-ir 
auMcription  ia  paid  will  be  forwarded  to  them  in  a  Pims  Wrapper, 
a*  an  intimation  that  a  fresh  remtttaace  is  nocvssary  if  it  is  desired  to 
goatiaua  the  aabscnptioa. 


Btoth, 
AU  tha  aihex  baaad  toI 


are  oat 


do  waU  ta  order  Tolumes  as  soaa  as  poseibla  after  tha 


•r  art 
•seiala 


rial. 


coaelnsiaa  af 
bIt  a  Umltad 
Maat  afaar 


each  haif>yearly  valama  ia  Fabraary  aad  Aagast,  aa  i 

aambar  art  baaad  ap.  aad  thaae  soaa  rua  aat  of  i»rlat. 

back  aambars  aaa  ba  aad  siagly,  pviea  2d.  each,  throagh  aa^ 

aellar  or  aewaageat.  or  1^.  each,  post  f^aa  fram  tha  aflea  (escaft 

iadaa  aambars,  wu«h  arc  Sd.  taah,  ar  past  fraa,  ^d.) 


ladeasa  far  Vato.  VI.  and  VII.,  Sd.  each. 
ladazaa  ta  Val.  XL.,  aad  to  sabea^uaat  toIs., 
•H<    Caaaa  fbr  biadlag.  Is.  ed.  each. 


Post  tita  IH.  aaoh. 
Sd.  each,  orpostfrca 


HoUowair's  Pilla  aot   directly   on   the  system! 

ramoTlag  aU  obstractioaa  fhaa  the  atomaoh,  reavrattag  tha  spriag 
of  llfihaadparifylBg  the  blood,  totaUy  eradieatiag  livar  eomplaiata, 
iadigsatioa,  loss  of  appetite,  paia  ia  tha  aide,  Ac.    It  is  also  a  remedy 
oa  which  tha  aathmaUc  may  place  depeadeaca  aad  obtala  rsstoratioa 
to  health. 

OTTE  EXCHANGE   COLTTlDr. 


The  ehat! 
i4tPor 


y*  /or  Etchange  NottCM  u  Sd,  forthsMrU 
itf  aa«I  $d,  for  ei9€ry  tuceeedi^g  8  worat. 


Wanted,  Btooks,  Dies,  Tape,  Plates,  (Whitworth  pre- 
ftrred),  all  aitca.  Exehaacr  DiaaoLTXno  Viftw  LAJrrakM,  Old  Vlolia, 
Donbb  Breach-loader,  Bieyde.— MaoBAHic,  47,  Ferahead-road, 
Weatboorac  Park. 

Qms  Engine*  SEH.P.  atmospheria  vartioal,  hj  Otto 

and  Lanfdea,  m  workiaf  order,  complAa,  with  water  Tessel.    Offera 
— W.  HoTcainaoa,  LiTsnedga,  Yorkshire. 

Bquatorial  Mount  and  mahogany  garden  Tripod 
Staxo  aho  laoK  Coicxn,  suit  Sia.  or  dim.  Tvlescope,  slow  motion, 
by  hooks,  Joint,  aad  screw.— Hirrcviasoiv,  LiTcTsadxe. 

DynamOi  9  arc  light  machine,  hy  Jarman ;  pair  Ifiin. 
obes  oa  BMhogany  itaads,  by  Newtoa ;  Plata  Machine,  by  Nawtoa, 


Globes 

fas  ease.— Utrrcanrsoa,  Liversedge. 


w 


XLV.,    XLVI., 

"  Eaglaceriaa,"  VoU 
offers?— F.    ft^TiOB, 


Meohanlo,"    Vola 

XLVII.;'"BnUdiM    News,"    VoU.    L.,    LI. 
XLIII.  aad  XLIV.,  cleaa,  aabouad.    W^hat 
Sherwood,  Nottiagham. 

Wanted,  Geological  Ordnance  Survey  ICaps.  Baohange 
AsTaoNoaicaL  Books,  Map  of  Mooa.— C.  FaAXXLANDs,  West  Ead- 
Uae^  N.W. 

Belf-actinff  FUning  or  Shaptng  Machine  wanted. 
Would  eachaaga  Saw  BsNca,  with  two  aawa,  aad  part  caah.— Jas. 
Sraireca,  WUtoa  Hooaa,  Boaraemouth. 

*'  •ffTtg^^fh  Keohanlo,"  volumes  XVI.  to  XLVUZ. 

S3  TolsO,  w73  to  IB»,  uabouad,  ia  good  conditioa.     What  offers  ?— 
pply,  OtAaai,  Advertisiag  Ageat,  Market  Hall,  Dumfriea. 

Seventy  volumes  Uneloal  liiteratore  for  Astro- 

aomieal  ditto.  Proctor  aad  others^— Nawcoxa,  Borrowuh. 

WHl  exchange  either  Onn,  Violin,  Telescope,  or  Magio 
Laatera  for  good  Opera  Qlasa,  reUabU  maker.— CATTnL  SS  HUl-top 
West  Bromwicb. 


Xagneto  Kaohlne*  good  oondition,  cost  £9. 

ehaace  for  Laatera  SUdea  value  aOSv— OxLaaa,  118,  Broad-atreet, 
BcaiCag. 

flaitt  BqiuitorlAl  for  4  or  Sin.  Qlass,  or  ezehange. — 

Kawcova,  Borrowaah. 

Horiaontal  Sllde-Talve  Bnfflne,  iin.  bore,  liin. 

stroke,  aearly aew.  What  offers?— R.  TlTixia,  M,  Xambaua-read, 
Clapham  Jaactioo,  Battersaa. 

Wanted,  old  Postage  Stampa,  espeslally  those  of  the 

Coloalea.  No  Eaglisb  esceptiag  high.  Talaea.  Very  good  exehaage 
offered.— CoLLSCToa,  125,  Coltman-street,  Hul^ 

Iiooomotlwe,  model  of  N.L.B.,  built  oif  soale  Iin.  to 

the  foot,  ITla.  loag,  cost  £10;  complete  set  Marine  Engine  Csatiags.— 
Below. 

BoUer  (vertiaal)  complete  and  all  fittings,  stand  14in. 
high,  6  wide,  mm  ;  complete  set  of  Hoxiaooatal  Eagine  CaatiagB,  Ilia, 
stroke,  I  bore. 

TgfcwJTi^  Bngine*  complete,  sUde-valve.  new,  l^in. 

etroke,  I  bore ;  copper  and  brass  riveted  Marias  Boiler,  holds  oae 
gaUoa  water.— Below. 

Horlaontal  Bngrlne,  complete,  elide-valve,  l|in. 

stroke,  1  bora,  complete :  Sewiag  Maehiae  Staad.- TtLBVST,  31, 
Whits  Poat-laae,  Victoria  Park,  e7 

Leadlnff  Screw,  Bocldnff-Flate,  Chance  Wheela, 

BUde-teat,  rack,  plaioa,  together  or  separate,  for  fita.,  ill.  Lathe, 
asksd  for  part  exehaage.— Cox,  Wells,  Somerset. 

Watoh.— Sterling  sflver  Begulator  Watch,  gold  pivot, 

keepe  time  to  a  seeoad,  nearly  aew,  warranted  two  years.  Exehaage 
gecoad-haad  Salbty  Bicjcle,  Light  Tricycle,  or  oDbrs..--W.  Moaxs, 
Royal  Oak,  Deaaagaie,  Naachaeter. 

99in. 

ycle 


Exchange  strong  Oomponnd  Slide 

loag,  suit  •  or  Sia.  lathe,  aew,  vslue  £A^  for  Safety  Bicycle  or 
— Bxxaa,  Robia-laae,  Pudsey. 

Slide-Best  wanted,  4}  or  Sin.   eentres. 


T. 

DirxsoN,  91,  Spriag* 


**  Boarae's  Treatise  oa  Steam  Engine,"  coat  ^9e.,  aad  bound  V 
XXXTIir.  to  XLV.  EyoLXSH  Mrcvamic.- 
gardeas,  Ediaburgh. 

*'  Science  for  All,"  parts  l  to  53, 35  and  63  missing. 

Ward  aad  Lock's  •'Technical  Journal."  1  to  3A  ;  •<  Amateur  Work." 
I  to  ai,  ax  96  missiag  j_<'  Universal  Instructor,"  1  to  A  aO-l-d-5 


missing 


misstag :   < 
The  Metal  World,'  VoU.  1.  aiid  III,  unbound.    What 
offerer    Would    take    Microscope.— C.    Sjvusl,   78,    James-street, 
Deptford. 

Dynamo,   16    candle-power,    nicely   finished,   and 

mounted  on  brass  plates.    Will  cschaoffe  for  Vertical  Engine  with 
reversing  gear,  or  Castings — Send  particulars  to  C.  RoaxxTS  37 
Mount  Stuart-square,  Cardiff. 

Wanted,  Violoncello,  alw  two  B  flat  Comets.    Good 

exchsnge  pn^^a.    tH.P.  MKrinc  Entrinf,  ncnrly  finfshrd.    Exchiuuie 
anything  useful.— Miooleton,  6S.  ^outhampton-strrct,  CambcrwfU. 

Wanted,  Stocks,  Bies,  TapK,  or  4}  Slide-rest.  Exchange 

"SrrDfcs  IX  Dksiom,"  by  Prof.  Urcesrr,  uuttide  corer  soiledjOtlirr- 
wise  ao  worse  thaa  new ;  cost  3  guineas.— Masvit  Neptune,  Whitb y 
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Sswll  Surveyor's  Leveli  with  oompaw  (Frasklin, 

M aachMtvr),  mahoifuij  boi,  no  Iff*.     Exchang*  for  |->puCc  Cmmerg, 
Irnii,  bmcka,  ftc— W.  Daxbt,  Seaeonbff  Chnhire. 

Shaping  Kachine*  6iin.  itroke,  b/  Ambler  and 

UickiiuoB,  KciffbleTt  coiiatrrah«fL  ftc.«  eo«t  abont  £40.    Bxeluagcto 
\a\\u  £tt.— 4),  welliaKtOB-place,  Bowdoa,  Chnhir*. 


Wanted,  Safety  Bioyde.    Ezchanfle  |H.P.  Bnffine, 

aOr.p.  DjrawBO,  and  Electrical  Swidrica.— A.  8.  ETsasTT,  TotnaSy 
OafOB. 

Two  Indnotion  OoUSi  iin.  apark.  best  English 

make,  with  cooumitaton  and  mahofaaj  baaea.    Omn.—4.  Cvsmuia 
MAX,  66,  Yietoria-Miiiarc,  Urcrpool. 

BeautifnllT  finished  Vertical  Bnglne,  new.  cylinder 

il'm.  br  41n^  imtable  for  lathe  or  htnt.    Exchange  Olaaatona  ba^, 
vitluo  £•.— Cooxs^  Engineer,  King-atrcet,  Sonthaea. 

Upriffht  Boiler,  SfL  8in.  by  23in.,  oomplete,  in  ex- 

f  hang*  for  nnaU  wrtical,  or  ilide-rMit,  Tin.  centrea.— Obobob  Lnaasui, 
Grant'*  Bank,  Dnnfcrmlme. 

Fan  Oaatinsra,   oomplete,  90in.,  wants  very  little 

fittiiv,  2  to  4  feigv  Area.  Waatca.  tm  bendcra,  caatinga,  or  pattema. 
—John  Bali,  Smith,  Brad  well,  Shemeld. 

Anvil,   about  2cwt.     Wanted  offers.    Also  Water 

D<«oiapoaer,  0«U  Leaf  Electroacope,  and  19  Smee  Cella.— AbOTO. 

Splendid  Kedioal  Coil,  with  tenninals  for  primaiy 

and  Mcondary  eiunwita,  draw-tubv  ivgulator ;  bichromate  battery  and 
handlee,  complete,  qnlte  new.    Offers.    Value,  aOa.— Below. 

SOabinotsof  Gonjurinff  Trioke,  nioely  fitted  up, 

coat  Sa.  eacli,  nerer  been  need.    OBrra  requeatel.— Geo.  Hauhb,  17, 
York-atreet,  Nottingham. 

FJC.   Qramme  DimamOt  S60  watts,  fitted,  not 

wired,  12-ccll  Smee  battery  coU  and  box,  American  organ  tube  board, 
2  aeta  recda,  valrea,  perfect.— Below. 

Harnxoninsif  8  oetay^  percussion  action,  perfect, 

Pocket  4eewnulater,  LamjL  and  Brooeh«  new  PacinotU  Ring  Arma- 
ture, 14in.  br  4in.,  Tate'a  Air  Pump,  Biin.  by  liin. 
Bella,  oU  GutUpercha.    --  - 


».  and  tirooeli,  new  facinotu  KingA 
r  Pump,  Biin.  by  liin.  Exchinge  Electric 
Oftra. — MiTCKBLt,  13,  Orr-atrec^  Glaagow. 


Wanted,  good  Back  Saw  Frame,  also  Sin.  Belting,  for 

large  ScBBw-ruiTB,  Saloox  Piiror,  Book  Rifle,  &c.— A.  Hallb,  Cob- 
hofip.  Yarmouth. 

Whitneyi  The  Sdentiflc  Exchange,  117,  City- 
road,  a  few  doara  tmm  Old-atrect.  All  kinda  of  acicntifte  apparatua 
exehaaged,  bought,  aold,  and  lent. 

Induction  Ooil.— Box  of  six  good  Vacuum  Tubes. 

Exchange  for  Turntable,  or  Micro.  Acceaaonea. — W.  J.  Woodwau), 
Woodbine,  Cecil- road,  Upton  Manor. 

Splendid  Vertical  Bng^e*  cylinder  Sin.  byOin., 

new,  aaeriflce.    Exchange  offcn.-^or  particulara,  / 
Oabome-road,  Liacard. 


A  UP    COTTOX,    1, 


What  offers  for  Workshop  Recipe,  cost  6a,  6d. : 

two  Daniell'a  Batteriea,  coet  7s.  6d.  eacn  ;  aingle-cell  Bichromate,  coat 
r«.  ;  one  doccn  Carbon  Platea,  Ain.  by  1).— BAnaAsa,  ST,  Bromley- 
street,  Hull. 

British  Orsanette,  new,  oost  £2,  with  music  Ex- 
change for  pair  Lathe  Head%  about  4|  or  Ain.  centrca,  with  teo-rcat.— 
SsAHXoit,  Thomby,  Rugby. 

Wanted,  Screw-cutting  Lathe,  (in.  centre,  in  exchange 

or  £18  10a.  *'  Diamond  "  Frame  SArBTT.— 238,  Hollo  way-road,  London. 

Ooila     Dynamos,     Electro-plating     Baths,     Bells, 

Cameras,  cc.,  exchanged.— D.  D.  Taylob,  Junior,  11,  Borough- road, 
HunderlsAd,  Durham. 

Treadle  and  Hand  Sewinff  Kachine,  by  Wright 

and  Man,  suit  ahoonudiier,  coat  14  gumcaa»  in  good  condition,  for  ex- 
change, ralttc  £5.— Below. 

AIm  80  pair  of  WoodXiUSei  in  good  condition,  and  a 
Sieve,  nearly  new.    Exchange.— T.  HancovBT,  Zeala,  Wilts. 

Gentleman's  Qenera     Silver     double-case  Watch» 

■plendid  timekeeper,  coat  £3,  for  exchange  value  29a. — Below. 

Also  Sterling  Silver  Watch  Chain,  in  good  condi- 
tion, coat  12a.  6d.  £xchange^~Apply  to  Josxra  Habcovbt,  Fords 
Water,  Zeals,  WUta. 

Wanted,  Juvenile   Tricyde,    in    exchange  for  new 

Dtramo  to  value.- Hbixtab,  Electrician,  144,  DalUng-road,  Hammer- 
smith. 

Sixty-flve  two-shilling    parts    "National  Bncy- 

ru>rjioiA,"     complete!     DWatly     uncut,    and     thirty-aix    la.    parte 

" -• — •' We,  uncut.    What  offcra,  each 


cvormoiA,       compieie,     Dwauy     uncui. 
••Muaeum  of  Natural   Hlatory,     complett 
or  aeparate  ?— U3,  Mid-atrcet,  Keith,  N.B. 


THE    BIXPEHHY     BALE    COLUMN. 

Advertuementi  are  inserted  in  this  column  at  the 
rate  ^6d./or  the  Jiret  16  wordt,}and  Bd,  for  every 
tucceeding  8  words. 

Fretwork.— Catalogue  of  every  requisite^  with  600 

lUustratlona,  frco  for  6  stamps.- HanaBm  Bbob.,  Settle,  Torka. 

New  Illustrated  Frioe  list  of  Screwa,  Bolts  and 

V  irra  for  Model  Work,  drawn  to  actual  siM,  sent  on  receipt  of  stamp 
— MoEBis  CoBBM,  133,  Kirkgate,  Leada. 

Billiards  or  Bagatelle,  or  Requisites  for  ditto,  or 
Billiard  Work.— Ubmiiio  Bmoa.,  High-street,  London  W.C. 


A  great  luxury.    Fits  all  hats,  0 
aiampa.— 'T.  RAwaox,  Ueaton-lane,  Stockport. 

Kanchester  Electrical  Stores.— Medical  Colls, 

Munetoa,  Bella.  Cella,  Wires,  Fittingly  ChBmicala.    Best  tatms.— 
J.  Bbvtlst,  1,  N     ' 


iewton-atrect. 


Turning  Woods.— Box,  Ebony,  lignumvitie,  Bed- 
wood,  ftc.    Parcck,  fla.  and  IQa.,  out  aquares.— HAnoBm  Baoa.,  Settle. 

I«athes.    laathes  Cheap,  good.    list  2  stamps.— 

RoBUisoit,  Catherine-Btrcet,  ShelBcid. 

Electric    Depot,  14.    Deansgate.   Manchester. 

ladieat  ahop  in  the  trade.    Largeat  atock.    Oraaiaat  variety.  Low 


Handiest  ahop 


variety.  Lowaat 


pr.c., 


The  Amateur,"  &  P^per  for  fretworkers,  carvers. 

painters,  inlayer^  6d.  monthly.  Catakcua,  37  to  31,  with  90u 
engravings,  6d.— Hbitbt  ZiLLia  and  Co.,  34  and  36,  Wuaon-atreet 
(late  of  South-street),  FLnabury,  B.C. 

Brass  Door  Plate,  Bin.  by  4|in.,  free,  4s.  Od.    Bee 

apectmcas.— OiLKSS'  EBOBATixa  Wobkb,  Reading. 

Stencils  for  sack,  box,  and  ticket  marking.    Price 

and  quality  unsurpassed.— <}ii.kbs'  Bmobavuio  Wonas,  Reading. 

Kr.  With*s  Specula.    Only  seven  left    These  are 

perfection.    The  last  opportunity.— G.  H.  Witx,  Hereford. 

Kalleable  Iron  Oastinffs  by  our  new 

clean,  sound,  tough  sa  ateel. — ^DaoJiriBUi  Castimo  Co.,  Sbei 

I«athesl    lAthesI    Cheap,  good.   List,  2  stamps. 

— BoaiJlaoM  Cathcrme-street,  ShelSela. 

Out  Band  (Lathes),  best,  per  yard,  },  6d. ;  8-16, 8d. ; 

i.  la.  ;  ft-16,  la.  4d. ;  I,  la.  lid.     Hooka  and  Eyes  (Steel),  to  1,  6d. 
1kl6,  7d. ;  1, 8d.  i  1-16,  la. ;  |,  la.  ed.    Poatage  extra.— Lout's. 

Taps  (Engineers'),  Whitworth,  plug  or  taper,  h  6-16, 

a.  »>d.  ,  T-K,  lUd. :  I,  Is. ;  |.  la.  8d. ;  },  la.  6d. ;  }.lla.  Sd.  ;^ia.,  St.  each , 
postage  extra.— LvAT,  Tool  Merebaat,  387,  Hackney-road,  London. 


Greenhouse  Stoves,  portable,  require  no  chimney, 

no  flxkig  i  cheap  and  cflkctlve.— PinuBs,  BAnTscx,  and  Co.,  Derby. 

Self-Heatingr   Box-Irons,    for   tailors,    dress- 

makera,  laundriea,  houaeholda,  uniform  beat  through6ut.— PsTBua, 
BAarscs,  and  Co.,  Derby. 

Bed  war  mere,   Foot-warmera,  Chest-warmers,  Hot 

Diahes,  ffivtng  splendid  heat  up  to  16  hours.- Pbtbbs,  Babtsck,  sad 
Co- Derby.  ^^ 

Protecting  Wood  against  Decay  and  Walls 

against    Dampness.      Apply    Carboliaeum    Aveaarifta.  —  Pbtbbs, 
Babtbcb,  sad  Co.,  Derby. 

Astronomical  Telescope.— Apparatus  and  parts 

■do  to  order.— A.   Clabksou,  38,    BartlettVbuildiaga,  Holbom- 
circua,  London. 

Astronomical  Eyepieces,  any  power,  fitted  to 

aay  talcecope,  16e.  each.— CLAaaaox. 

Transit  Instnunent,  by  Ross,  on   iron  stand, 

perfect  adjuataacnt,  new  condition ;  alao  othera.— CLABEaoii. 

Equatorial,  by  Cooke,  of  York,  slow  motions,  will 

carry  up  to  4iin.  tclaacope,  £lt.— CLABKaoM. 

Equatorial  with  tripod,  by  Parkes,  to  carry  up  to 

4in.  Teleecope.— CLABaaon. 

6}ft  Telescope  complete,  by  Troughton  and  Simma 

in  caae^  nearly  new  condition,  £10.— Clabxsoii. 

4in.  Telescope,  by  Cooke,  York,  hardly  used,  on 
ripod  stand,  nevrest  pattern,  £40.— Clabjuom. 

Equatorial,  by  Cook,  York,  Driving  Clock,  Silver 
Circle^  suit  above,  £3S,  or  sell  separately.— Clabksosi. 

Astronomical  Telescopes*— Some  in  stock,  by 

Men,  Wray,  Ac— CLAaxBOM. 

Troughton's  Beflectinff  Oirole,  by  Ttougfaton  and 

romm^  aew,  suit  astronomer. — Clabxsox. 

Astronomioal  sflver^m-glass  Telescopes,  Moimtings 

made  for  these ;  also  flats,  fladera,  rack,  eyepieces,  mounts.— Clabx- 
Sox. 

Astronomical  Telescopes  (good)  sold  for  private 

owners  if   reasonable   pricca. — Claxxsox,    3B,    Bartlctt'S'bttUdings, 
Holbom  Circus. 

Diamond  Drills,  from  Is.    Spring  Drill  Stock  and 

postage,  la.  Id. ;  Pump,  do.,  4s.  l|d.— Below. 

Diamond  Points  for   all    kinds   of 

writing,  and  ruling,  from  2a.  6d.— Below. 

Diamond  Turning   Tools,  for  truing   Emery 

icelaaad  turning  hard  steeLlrom  fla.— Below. 


whcelaaad  turning  I 


daiiers*  Diamonds,  from  6S.  6d.;  re-sets,  2s.  6d. 

Circular  Cutting  Diamoada,  Diamonds  for  Lspidaries.— Below. 

Diamond  Sparks*  for  China  riveters,  from  6d.— 

Woods  and  Tovssaixt,  M,  Spencer  atreet,  ClerkenwcU,  London. 

Ijook  Heret  Workmanship  Gtiaranteed,  planing, 
Turning,  end  Screw-cutting ;  any  kind.— Hozmaox,  Tool  Maker 
Cleckhcaion,  Yorkahira. 

Smoke   British    Herb    Tobacco.  —  Splendid 

flavour,   exquisite   aronaa.    Quarter-pound  packet,  post  free    7d.— 
KxZBXT,  Druggist,  Portsmouth. 

86  new  Trade  Becipes  for  6  stamps.    A  fortune 

worth  £00  if  used.— Jacksox,  30^  Lineahall- street,  Ballymena. 

Armature  Punching*,  slotted  rings  and  drums. 

Trade  only  supplied. — 16fl^  George-street,  Weet  Hockley,  Birmingham. 

BEioroscopic  Mountingr  Materials.— All  kinds 

of  requisites  supplied  at  Moan  ax's,  178,  City- road,  on  the  lowest 
tenns. 

Success  for  Vou.  Taylor's  new  list  Money- 
Making  Trade  Secrets^  gratis,  post  free.— Tatlob,  Woodbine-street, 
Dewsbury. 

Plane  Irons,  no  grinding,  less  whetting.    Sample 

kaife,  screws,  Ac,  6d.— HAXXi.AXD  Plaxbx  Co.,  Par,  Cornwall. 

Piles  I— Palmer's  "Indian  Ointment"  cures  agonising 
eases.  134d.,  3s.  6d.,  interns]  remedies  included.— Chapel-terrace,  West 
Auckland,  Durham. 

Palmer's  Benowned  Prescriptions,  2s.  6d. 

Cunnx  quickly  Chronic  Loasea,  ftc.    Thirty  yeara'  celebrity.    Blood 
purifyuig  remediee  included.— Above. 

Wheel-cuttixiff  and  Dividinjg  to  12  inches  di»- 

metsr,  in  brasa  oaly.— Cuoo,  Belinda>atree^  Itanaict,  Lccda. 

Write  for  Xin^,  Mendham  and  Co.'s  (Bristol) 

new  iLLOSTBATaB  CataIoovb,  44d.    Aokaowledged  to  be  iavaiuabla 
to  amateur*. 


I«athe  Heads,  Castings,  4|ixu  centre,  back-gear,  6s. 
pair,  Btrong  (not  top.)— W.  WarrKAX,Teel-street,  Bamaley. 

100  FaokatB  of  genuine,  freahly-saved,  hardy  Flower 

Skkos  for  la.,  poet  fra<L  la.  3d. ;  all  namsd  and  every  packet  dilferent 
Probably  the  moet  extraordinary  shillingaworth  ever  offered  in  aay 
advortisemeBt.  If  aot  eomidered  worth  four  times  the  amount  they 
eaa  be  retniaed,  aad  the  sum  paid  will  be  at  once  refSwded  in  full,  or 
the  parcel  can  be  sent  without  prepayment  if  satiabctory  references 
are  given.  Pieeh  genuine  vegetable  seeds  alao  for  disposal.  Respect- 
able men  wanted,  to  add  to  their  income  by  aeUiiu(  above  on  eom^ 
mission.— T.  Ricxaxzw,  A,  Cranham-tsrrace,  Oxford. 


Smokers,  don*t  buy  pipes  before  seemg  the  "  Medical 

patbxt,"  illuatratad  parUculara^  poet  free.— Addreaa,  Patxxtxx, 
08  Cotham  Hill,  Bristol. 

Microscopy.— Instructive  list  of  really  high-class 

botanical  prcparatioaa,  with  sample,  3d.— Waltbx  Wxitb,  Litcham, 
SwafRMm. 

Wizoshurst    Plates,  all  sisee,    ISin.,  6b.   pair; 

Machines  complete  from  13s.  6d.,  wairunted ;  will  send  on  approval. 

The  above  cannot  be  equalled  at  the  price. 

Particulars,  stamp.— HABOCAaTLB,  316,  Gleadlces-rosd,  Sheflleld. 

A  Complete  Font  of  Bubber  Type,  consisting  of  two 

alphabeta,  with  box,  pad,  ink,  holder,  ttc,  post  free  la.  6d.  Extra 
alphabcta,  6d.  per  act ;  teurea,  Sd.— K.  C.  PaxBTauioB,  Maaofaeturer, 
33,  Cumberland-atreet,  BriatoL 

Poultry,     Pigeon,   Rabbit,    and    Cavy  Improved 

PxBDiMO  AFruAMCsa.  UluBtrataNl  catalogues  post  free.— Pbatt, 
Stoneware  Works,  Dudley. 

Boats,  U  by  4ift,  Hardwood    Frames,  carvel  or 

rUnker,  £6 ;  cssh  with  order.— HAxaiaox,  Devoran,  Cornwall. 

Cyclists  I   The  moet  perfect  in  construction  and 
elegant  in  appearance  is  the  *'  Advance  "  Safety  Bicycle.— Below. 

Ball  Bearings  and  adjustable  throughout,  beauti- 

foUy  plated  and  coamclled,  price  from  £10. — *' Abvaxcb"  Ctclb  Co., 
Graieecad. 

Electric  Bells.  2|in.,  8b.  6d. ;  Sin.,  4s.    Indicators, 

large  variety  of  praaaes  *c.,  aioeked  for  prompt  delivery. 

Cheapest   House  in  the  Trade.-- Send  four 

stampa  for  our  illustrated  catalogue.— J.  S|;xoxxi.ANO  and  Co.,  Elec 
tricalEngiaeera,  Halifax. 

Mica,  or  Tale  cut,  for  all  purposes,  by  C.  Johxbos,  87, 

Mew  Oxford-atreet,  W.C. 

lAthe  Casting.  3in.  to  Sin.,  bored  and  planed, 
Bet*  cheap.    Particulars,  Bt^mp.— JAxaArr,  Qucea- atreet,  L«iti«atc<. 


"Railway  Bngrinser,"  from  commenoemeBt  to 

June  last.    Offera.— Nbwtow,  Wool  Exchange,  E.C. 

Dancer's  Micro. -Photos.    New  fmbjocts— Tham- 

berlain,  Woleeey,  Pamell.    Sample  la.  3d.— 1(S  GraovUle-airett,  Mas*- 
aide,  Manchester. 

6H.P.  Horisontal  Engine  for  sale,  £15,  new.— C. 

Stxpxbxs,  Engineer,  Barringtoa-road,  Brixton,  S.W. 

Out  your  Pwn  Trousers  Systematically, 

to  any  sUe  guaranteed.     Full  printed  instruction  girrn  in   t->>r} 
detail. 

Buy  your  Own  Material,  immonde  saving  in 

quality  and  price  per  pair.    Mothers  can  cut  boya  . 

James_  Hopkins,  Practical  Cutter,  9,  High-road, 
Lffamatinflr    BrusheSt    Scratch 

ing  Sand,  Calico  Mope, 
Salta,  and  Anodea.— Hsxaxc. 


near  High  Croea,  Tottenham.    Graduated  draa,fbt  comp 
la.6d 


^ntt 


Amalgamating    Brushes,     Scratch     BraaheB 

tllabinx  Sand,  Calico  Mope,   Rouxei  aad  Lime  Compoaitions,  Siekt 


(ope,   Rouge, 


Compoaitions, 


Oold.  Silver,  Copper,  and  Nickel-plating  Solutions. 

Practical  Hiata,  1  atamp.— Hsxaic,  391,  Great  Cdlmore- atreet,  Bir- 
minirbam. 

Use    Henric's    Scratch    Brushes,     each    brash 

warranted.— Haxaic,  834,  Great  Colmore-atreet.  Birmingham. 

Bottone's  **  New  Depolariser,"  is.  sample  tin, 

381b.,  £1  3e.  4d.    Mo  nitroua  fnmea ;  great  conatancy. 

Four  Oells  charged  with  Depolariser  will 

light  a  5c.p.  lamp  for  18  eonaecntive  hours. 
FoniMselled  Box  Battery,  lamp,  instructions,  and 

lib.  depolariser,  £1.    Twelve  hours*  fight. 

"Electric  Bells    and    All  About    Them.** 

Bottone's  new  book,  post  free,  3s.    Indispensable  to  bcU  fittara. 

"  The  Dynamo :  How  Made  and  How  Used." 

Ss.  6d.,  poet  ft«e.    **Ths  Oranune  Dynamo,"  ditto  ;  a  Pamphlet,  U. 

**  Electrical 

Axatbobs,"  with  60  illustratioaa,  poet  free,  9b. 
ready. 

"The  Management  of  Electrical  Installa- 

Ttoxs,"  including    Accumulators,    Enginea,    Dynamoa,  Ammeters, 
Voltmeters.    Fourth  Edition.    Post  ft^ee,  3s. 


Instrument      Making     for 


becoad 


eS 


tioa  BOW 


A  beautiful  little  Dynamo  which  lights  easily  two  six- 

volt  lampa,  poet  tt9*  in  box,  lAa.  3d. 

Dynamos  of  the  Highest  Efficiency,  from 

Ifla.  to  £30  i  for  lighting,  plating,  cauterising,  and  experimental  work 

Dynamo    Oastings    and   Taami nations  for 

Arflaatures,  Siemens,  Qramme,  Manchester,  Simplex,  and  other  typpi ; 
beat  and  cheapest. 

Ammeters,  Voltmeters,  Galvanometers,  6s. 

each.  Tangents^  lOs.  Standard  Ohms,  3a.  6d.  Bridges,  da.  Uct, 
14d.— 5.  BorroxB,  CarshaUon. 

Bronchitis  Oonquered,  old    Coughs  Vanished, 

Difllcult  Breathing  made  eaay  again.    Mo  relief,  no  pay.— See  below. 

Nature's     Own     Bemedy.— Cures     Bronchitis, 

deatroya  old  coughs  without  expense.  The  Home-made  Spccifii- 
Preacnption,  Is.,  and  atamped  address.— Ma.  MarrKswa,  Peter-ctrrrt, 
Accrington. 

The  Amateur's  Hand  Dyuamo,  lights  easily  a  Sep. 

lamp  hy  hand,  well  flnlahed,  3Se,    Packing,  is. 

Portable  Medical    aad    Experimental  Hand 

Dyxamos,  give  powerral  shocks,  light  incandescent  lamps,  Ac.  Price* 
reduced. 

The  Medical  Dynamo,  in  stained  case,  -with  handles, 

38a.  i  in  poUahed  walnut  case,  nickelled  fitttnga,  8  guineas. 

Hand  Dynamos,  from  26s.  to  13  guineas.  Incan- 
descent Tismpa,  from  3  to  12  volta,  3a.  each. 

Electro-Motors  for  sewing  machines,    &c,  ISs. 

Ready  for  winding,  6s. 
Dynamo,  6cp.  nominal,  arranged  with  switch  for 

shunt  and  series,  15a. 

Galvanometers  and  Electrical  Testing  Appazatos. 

— O.  Bowaox,  67,  Crawford-street,  W. 

EUzing  Paints.— A  new  book,  containing  trade 

recip 
allki 


ipes,  with  lastructioBs  aad  details  for  mixing,^  makiniC^  and  ujiox 
kinils  of  painta,  oila,  coll 
fleld,  Bamaley,  Yorkshire. 


ita,  oilK  colours,  Ac.,  free  la.  3d.— C.  Kino,  »,  Charch- 


"Salus   Populi  Suprema  est  X<ex."— Jamir 

Stxykxsox,  C.E..  the  People's  Patent  Agent  and  Pioneer  of  Low 
Charges.    Upwarda  of  36  yeara'  experience.— 30^  Hi^h  Helboni,  W.C. 

Provisional  Protection,  £2  6s.    Complete  Spedfl- 

cation,  £6  for  four  years.— Jajcxb  STBTBxaox,  C.E.,  as  above. 

Drawings.  British  and  Foreign  Patents. 

Loweat  charna.  working  and  flniahed  drawinga  from  rough  aketcoo, 
fte.— Jaxxs  Stxtxxbox,  C.B. 

"  Experientia  Docet.»'--J'AM«s  St«vbk9o»,  C.B., 

Practical  Mechanical  Draughtsman  of  over  96  yeara'  experience,  », 
High  Holbom,  W.C. 

"  Sagittarius,  London,"  is  the  telegraphic  addres8 

of— Jaxbs  Stbvxxbox,  C.E.,  Patent  Agent,  Ac.,  as  above. 

Moulders'    Letters!     Moulders'  Letters IJ 

From  i  to  4  inches.— Lkamxt,  Langton-road,  Brixtoo.    Esubb»bf4 

isao. 
Oboes,  with  all  the  latest  improvements,  and  var- 

rmilcd  weU  in  tune  throughout.  May  be  had  from  J .  .Smahi-k,  Obovut 
and  Musical  Instrument  Maket%  Pudaey,  near  Leeds.  AIm  capiUi 
Boehm  Flute  in  beat  cocoa.  All  holea  covered  ;  open  C  sharp ,  Uwn 
shake  keys,  Ao. 

Steel  Name  Stamps,  ad.  per  letter.    Figures  (set), 

3a.  4d.  poet  fbee.— £.  Balowix,  Robuuwood  HiU,  Gloucr^tT. 

Splendid  Ornamental  Lathe,  ellipse,  eccentric, 

spherical,  aad  other  chucka.  dividing  eagme,  a(<gm('&t.  ■n»r»l  apparatn*. 
ornament,  plain,  apherical  (4  alide«;,  alidc- reals,  dec,  £1A).— ualu- 
roxii,  Walthamstow. 

1H.P.  steel  Vertical  Boiler,  16  cross  tubes,  good  ss 

new,  must  sell.— Tkatckxx,  Uighbridge. 

Micrometers,  ruled  on  glass,  1-lOOth  and  1-l.OOOth 

of  an  inch  scales,  2s.  6d.  free.— Scobak,  Bradford. 

Camera  Duchess,  most  partible,  long  focus,  re- 
versible and  swing  back,  three  duuble  backs,  |,  £5.- Vuuax. 

Burnishers.— Ccxte,  7s. ;  Cabinet,  128. ;  Hc«»d  Best* 

for  chair,  metal,  6a.— Scobau  and  Co.,  Uradfoi  J. 

mector  Steam  Jet  Pump,  will  throw  350  gallon 

per  hour,  new.— Particoiara,  F.  Elliuti,  Plujdrn,  Kjr. 

Propeller  Stem  Tube,  &c.,  IR,  16,  and  lain-,  thrpc 

bladed,  aaaft  aad  coupling  complete.— F.  EtLiurr,  1'l.ijilrn,  U}*- 

Headstockand  Poppet  Castings,  sets  5in.  and 

Sin.- F.  Eujott,  Playden,  Rye. 
Turner's  T-Bests  and  Tees,  suitable  for^nrU.^^^* 

9in.   centres  and   upwards,  with   e*»ry   s4ja«unrnt.— r.   fc*-"" 
Playden,  Rye. 

Lenses,  for  astro.,  positive,  snl  negative  eycpj^"*; 

free  »  stamp*.    Buys  Trlcscviwa,  20  stan  p     -W  m.  M . a  ■»--•»•  ''^ ^ 

Clones. 
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usTEiBunoir  of  ener&y  asd 

BESISTAVCE  DT  PBIME  MOVERS. 

^.  "pIIE  uniform  and  equable  motion  of  a 

J.     prime  mover  is  essential  to  the  satis- 

actory  execution  of  its  duties,  and  also  to  its 

.  iwn  durability.    The  conditions  of  its  exist- 

nee,  however,  are  such  that  absolute  equi- 

**"-  ibrium  of  pressure  and  resistance  is  practi- 

,  ally    unattainable,    though    by    care    in 

jBsigning,  the  speed  may  be  restricted  in  its 

n:  ariations,  as  nearly  as  is  necessary  for  the 

oonomic  performance  of  work  to  absolute 

"^  -jiiformity. 

;  In  steam,  gas,  and  thermo-motive  engines 
"^  ot  only  is  the  effort  upon  the  piston  varying 
—  1  its  intensity,  but  the  resistance,  uniform 
~  ttho  working  point,  is  not  uniform  when 
^  ')duced  to  the  piston.  The  steam-engine 
. ,  eino;  the  commonest  is  the  most  convenient 
~   )  taKO  as  an  example  to  illustrate  the  bear- 

igs  of  the  question  under  consideration. 

'-    In  this  article  it  is  proposed  to  deal  only 

^  ..ith  the  differences  arising  from  the  arrange- 

.~ient  of  the  engine  itself,  the  resistance  is 

^ussumed  to  be  uniform  at  the  crank-pin, 

lerefore  an  analysis  of  the  action  during  one 

^ ,  joko  of  the  piston  will  be  sufficient  for  the 

resent  purposes.    Variations  of  resistance 

eternally  caiused  are    met    by    governing 

pparatus  distinct  from  any  with  which  we 

•-  lallhere  deal. 

To  state  the  case  generally,  we  have  a  ijro- 
elling  force  acting  upon  tne  piston,  wmch, 


city  per  second  acquired  in  one  second  by  a 
freely  falling  body),  and  v  =  velocity  in  feet 
per  second  of  body  after  falling  h  feet — 


Therefore — 


=  ^  ,  and  U  = 


2i7 


If  a  moving  body  passes  from  one  velocity 
to  another,  there  must  be  a  corresponding 
change  in  the  amount  of  energy  stored  in  it. 
Let  fi  =  the  energy  acquired  or  lost,  as  the 
case  may  be,  while  the  body's  velocity 
changes  from  w  to  ri,  and  Ui  -  the  accumu- 
lated work  at  the  velocity  t* i,  then — 


tJ,  =  ^^-  "■',  andE  =  U,  -IT 

-  if  -  w  ^ ' 


As  we  may  assign  any  relative  values  we 
choose  to  vi  and  t%  it  is  evident  that  when 
the  value  of  E  Ls  found  that  of  W  securing  a 
certain  limit  of  variation  of  speed  can  also  be 
found,  this  being  in  practice  the  weight  of 
the  rim  of  the  flywheel. 

It  must  here  be  impressed  upon  the  stu- 
dent that  the  absolute  value  of  E  is  what  is 
required ;  its  relation  to  the  work  being  done 
as  a  whole  is  not  a  factor  in  the  calculation, 
and  does  not  appear  in  the  equation. 

In  order  to  ascertain  the  excess  of  energy 
to  be  taken  up  by  the  flywheel,  it  will  be 
necessary  to  mot  on  one  baae  two  curves, 
one  showing  the  resistance  and  the  other  the 
steam  energy  at  every  part  of  the  stroke  of 
the  piston.  The  areas  of  these  curves  will 
give  the  total  work  of  energy  and  of  resist- 
ance for  the  whole  stroke,  the  two  being,  of 
course,  equal,  and  the  area  intercepted 
between  the  curves  will  be  that  correspond- 


6r  to  q;  let  K  «  the  angle  mcq,  and  F 
■»  the  angle  m  c  b.  From  the  points  r  and 
c  let  fall  the  perpendiculars  c  e  and  c  k  upon 
the  straight  Ime  a  k. 

Now,  if  the  crank  cd  is  ia  the  first  quad- 
rant i>/i,  it  is  evident  »■  he  +  ed  —hd-Jj 
-+-  C  -  hd.  But  b  d  ^  b  e  +  e  d.  In  trigo- 
nometrical terms,   r     =    cosine   B.     ,*.   he 

be 

«■  L  .  cosine  B:  also  ^  ■  cosine  A.     .*.  ed 

c  a 

=   C  .  cosine  A,   and    bd    =   L  .  cosine  B 

+    C  .  cosine    A.     Therefore    a;  =  L  +  C 

-  [L  .  cosine  B  +  C  .  cosine  A].  The 
numerical  values  of  the  sines,  cosines,  &c., 
mav  be  taken  from  any  reliable  book  of  tri- 
gonometrical  tables. 

Let  the  dotted  line  d  e'  show  a  position  of 
the  crank  in  the  second  quadrant;  then  x 
"  L  +  C  —  fh  +  dh.  By  similar  reasoning 
to  the  above,  fh  ■=  L  .  cosine  B,  and  dh 
■■  C  .  cosine  A  ;  therefore,  for  values  of  A  in 
the    second    quadi-ant    «r'A?,    a?   =   L    +   C 

-  L  .  cosine  B  -*-  C  .  cosine  A.  For  the 
distances  r,  then,  we  have : — 

For  values  of  A  from   0*"  to   9(y»,  a:  ■  L  +  C 

-  [L  .  cosine  B  -»-  C  .  comne  A]. 

For  values  of  A  from  90'  to  180°,  x  =  L  -♦-  C 

—  L  .  cofiiiie  B  +  C  .  cosine  A. 

Having  these  expi*essions  for  the  distances, 
a  f oi*mula  must  now  be  found  for  the  or- 
diuatcs,  showing  the  corresponding  resist- 
ances (E)  against  the  piston. 

u  being  equal  to  the  work  done  through 
the  path  iskoi  the  crank-pin,  the  resistance 
of  the  crank-pin  at  any  point  in  that  path  in  the 

direction  of  its  motion  will  be  «  3.141Q  q' 
From  e  mark  off  c  »  =  B^,  and  complete  the 


^/t^  '.-     -- 


< — 


fS^rofr  e. 


oc 


lU'ing  one  stroke,  impresses  a  definite 
mount  o£  work  upon  it,  and  during  the  con- 
orrent  semi-revolution  of  the  crank  an 
qual  amount  of  woik  is  transmitted  through 
he  crank-pin  to  the  driving  end  of  the 
aachine.  Friction  is  not  considered  in  the 
nvestigation.  Now,  although  the  work 
?iven  off  is  emial  to  that  received  for  the 
)eriod  of  the  whole  stroke,  it  is  not  so  for 
my  part  of  the  stroke,  so  it  follows  that  at 
)ne  part  an  excess  of  work  is  bein^  done,  and 
it  another  the  work  of  resistance  is  in  excess 
of  the  energy  imparted  to  the  piston.  In 
order  to  acoonomodjate  these  differences,  ar- 
rangements must  be  made  to  «tore  up  the 
excess  of  energy  received  from  the  steam  in 
such  a  way  that  it  may  be  given  off  when 
the  resistance  is  greater  than  the  propeUii^ 
force.  To  this  end  the  excess  of  work  is 
accumulated  in  the  flywheel,  accompanied 
by  a  cerrespondingly  increased  speed,  to  be 
yielded  subsequently  with  a  falling  speed, 
and  the  flywheel  should  be  of  such  weight 
iis  to  take  up  iiie  excess  of  work  without  the 
mci'ease  in  speed  exceeding  the  proportion 
assigned  as  a  limit. 

The  stored  or  accumulated  work  existing 

in  a  mass  in  relation  to  its  velocity  may  be 

found  from  the  laws  of  falling  bodies.    Let 

\V  =  weight  of  mass  in  pounds,  A  =  height 

Df  fall  in  feet,  then  if  IT  =  accumulated 

vork — 

IT  =  W  .  A. 

But  if  ^  =  force  of  gravity  (=  32-2ft.  velo- 
VOI<.  ZLIX.— I7o.  1^858. 


Fig,  1. 

ing  to  E.  We  will  first  determine  the  curve 
of  resistance  reduced  to  the  piston.  This 
curve  once  plotted  will  apply  to  every  case, 
where  the  same  proportion  of  crank  to  con- 
necting-rod is  kept. 

Fig.  1  is  a  diagram  showing  the  centre 
lines  of  the  main  movement  of  a  steam- 
engine,  a 6  is  the  piston-rod,  be  the  con- 
necting-rod, and  c  d  the  crank  revolving 
about  the  centre  d  of  the  main  shaft.  The 
semicircle  ich  is  the  path  of  the  crank-pin 
centre  during  one  stroke  of  the  piston.  The 
stroke  of  tibe  piston  being  taken  as  a  base 
(fg^  Fig.  2),  distanoes  flc,  corresponding  to 
successive  angular  positions  of  the  crank,  will 
be  marked  of,  and  at  the  points  so  found 
ordinates  will  be  drawn  of  lenffths  equal  to 
the  respective  resistances  reauced  to  the 
piston.  These  distances  (a?)  may  be  marked 
off  geometrically,  or,  with  more  accuracy, 
calculated  trigonomelrically  as  follows : — 

Let  u  =  total  work  done  in  one  stroke  of 
the  piston;  R  "  resistance  at  crank-pin 
(assumed  uniform)  reduced  to  position  of 
piston ;  Re  «*  resistance  at  crank -pin  in 
pounds ;  Ei  =  do  of  connecting-rod ;  C  «  c  d 
■■  radius  or  length  of  crank  in  feet ;  L 
=  length  of  connecting-rod  6c  in  feet;  x 
a  distance  of  piston  from  commencement  of 
stroke  in  feet.  Also  let  A  =  the  an^le  made 
by  the  crank  cd  with  the  centre  hne  da; 
B  —  angle  between  connecting-rod  and  centre 
line ;  through  the  jioint  c  draw  the  straight 
line  771  m'  at  right  angles  ix)  de,  and  produce ' 


paiullelogram  crot;  then  the  ratio  of  E^  ta 
R,  is  as  r  r  to  f  0 ;  but  —  =  cosine K;  there- 

»  CO 

fore  R  =  Ri .  cosine  E ;  and  the  same  argu- 
ment applies  to  the  position  shown  by  the 
dotted  lines  c  r  o'  t.  In  the  first  position, 
K  =  F  -  90'  -  [B  +  A].  Because  the  three 
angles  bed^  edh,  and  dhe  together  •■  180", 
and  w'c(i  =  90*;  .-.  dhe  -f  c6<l  +  F  -  90^ 
and  dbc  '^l^y  and  edh  ^  A).  In  the  second 
position,  K  -  90°  -  F  -  90°  -  [180'  -  (B 
+  A)]  «  (B  +  A)  -  90°.  Hence  in  each 
case  (B  +  A)  is  the  eompUmerU  of  K,  and 
therefore  sine  (B  +  A)  -  cosine  K,  and 
Re  =  Ri  .  sine  (B  +  A) ;  whence — 


sine  (B  i-  A) 


Again — ; 
^J.  s  giiie  B,  and  ^  =  sine  A; 

C 
therefore  sine  B  =  -=-  .  eiiie  A. 

From  b  upon  h  d  mark  off  6y,  draw  6  z  at 
right  angles  to  bd,  and  complete  the  parallelo- 
gram bwyz;  then  the  ratio  of  the  resistance 
on  the  piston  to  that  on  the  connecting-rod 

be  will  be  that  of    by   to    bw;    but    j— 

=  secant  B,  therefore  R,   -  R  .  secant  B ; 

and—  2-3  _^i__. 

secuitB 

The  complete  expression  for  the  value  of 

R  is,  therefore — 

R  a  B, _    Br 

secant .  B       sine  (B  -t  A)  secant .  B* 
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Fio.  2. 


Althougli  this  curve  may  be  worked  out 
on  a  basis  of  B«  «  1 ,  it  will  be  more  interest- 
ing to  assume  numerical  yalues  for  a  steam- 
engine,  and  this  will  more  fully  explain  the 
course  to  be  pursued  in  especial  cases  to 
which  the  co-efficients  we  obtain  may  not 
apply.  Let  the  area  of  the  piston  be 
450sq.in.  (-  diameter  about  24in.),  the 
stroke  •  4it.,  and  the  length  of  connecting- 
rod  =?  4  X  radius  of  cramc.  Let  the  semi- 
circle f«A;  be  supposed  to  be  divided  into 
arcs  of  9°  each,  and  the  distances  and  resist- 
ances at  the  piston  calculated  for  each  divi- 
sion. 


S  =  stroke  in  feet. 

0  -  Coefficient  depending  upon  rato 
of  expansion  and  ratio  of  ooa- 
necting  rod  to  crank. 

E  =  A.^.S.c. 

If  the  connecting-rod    is  four  times  t}ie 
radius  of  the  crank  the  values  of  c  are : 

Bate    of     ez- 

.      2       3       4       6      6      7     8 
. .  '266  '288  '313  •321  '327  -333  ^m 


paDBion 
Value  of  c 


By  equation  (1) : 

W   - 


For  the  fint  quadrant^ 

a;  «  L  +  C  -  [L  .  comne  B  +  C  cosine  A] 


10 


—  [8  .  oosine  B  +  2  .  cosine  A]. 
For  the  second  quadrant — 

ar  =  L  -f  C  —  L  oosine  B  +  C  .  cosine  A  =  10 
—  8  oosine  B  +  2  .  cosine  A. 

Let  the  mean  absolute  pressure  of  the  steam 
=  501b.  per  square  inch. 

«  =  460x60x4»  90,000ft.-lb., 

^'  =  2TTO6  =  '*'^^^'''  (-•^''y)- 

Because — 

L  =  8ft.,  and  C  =  2ft.   SineB  =  9.  sineA  =  ^iA 

L  4    * 

As  the  numerical  values  of  the  sines,  &c., 

have  to  be  taken  from  printed  tables,  it  is 

convenient  to  tabulate  tne  different  factors 

of  the  equation  as  under : — 

Table  op  Values  op  x  and  R. 


(180»  -  145»  11')  -  sine  34«  49'  =  0'571.  It 
IS  necessary  to  get  at  the  value  thus,  because 
the  tables  do  not  give  the  sines  beyond  90°. 

In  Fig.  2,/^  represents  the  stroke  of  the 
piston,  and  on  this  are  marked  off  to  scale 
the  distances  x  as  shown,  and  at  these  dis- 
tances ordinates  representing  the  correspond- 
ing values  of  E  are  drawn  at  right  angles 
to  the  straight  line  /<7,  and  through  the 
extremities  of  these  ordinates  is  drawn  the 
curve  of  resistance  (reduced  to  the  piston)  as 
shown  b;  a,  k,  t,  m,  n. 

Upon  this  same  base/^,  the  curve  of  steam 
pressure  that  shall  give  an  amount  of  work 
equal  to  that  of  the  resistance  in  one  stroke 
is  to  be  plotted. 

The  absolute  initial  pressure  corresponding  the  flywheel  in  pounds  will  be : 
to  a  ffiven  absolute  mean  pressure  is  found 
from  me  formula — 


2.^.A  jp.S.g. 

Let  N  =  number  of  revolutions  offlynrheel 
per  minute ;  and  D  «  mean  diameter  of  rim 
in  feet;  then  v  *  [3-1416  .  N.Dl  f  60 
-  0-052  .  N  .  D  .  -  t7*  «  0-0027  .  N*.  D",  and 
Vi'  -  0-0027  Ni*.  D\  »»■  -  t"  «  00027 
.  D* .  [N*  -  Ni*]    Let  N  o  -  mean  speed  in 

revolutions  per  minute,  and  — ^  the  limit 

n 

allowed  for  variation  of   speed.     Then,  if 

Ni  and  N  be  respectively  the  maximum 

minimum  speeds,  N.    -  No  +  ^  ; 
N-No--^^.    ThenCNi'-N'l-CNi-N]. 


[N,4  N]- 


2n 
2.No« 


If 


«  the  variatioQ 
n  100 

allowed  in  percentage  of  N  o,  n  =    — i    and 
2.No«  _     v.No«     The  weight  of  the  rimof 


n 


50 


Pi 


P»n.r 


1  +  hyp.  log.  r 

where  P,  ■  absolute  initial  pressure ;  P  m  = 
absolute  mean  pressure ;  and  r  *  rate  of  ex- 
pansion. The  mean  pressure  taken  in  our 
example  is  501b.  per  square  inch ;  let  the 
rate  of  expansion  r  «  8;  the  hyperbolic 
logarithm  of  8  is  2  0794 ; 


^  _  1,19-2,600. A. p. S.g 

V.D«.N» 

Incwta  W  -*  10*648. A. p. S.f 
incwte.  W  -  vTj),  j^.      • 

The  curves  from  which  our  coeffidents  are 
taken  were,  of  course,  plotted  to  a  much 
larger  scale  than  our  space  here  pennits  us  to 
reproduce.  C. 


Pi 


50  X  8 


1  +  2-0794 


1--=  1301b.  nearly. 
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•195 

•382 

•552 

•700 

•821 
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•918 

•850 

•769 

•673 

•571 

•463 

•350 

•235 
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'000 


Sec.  B 


1-001 

1-003 

1-006 

1-011 

1-016 

1-021 

1-025 

1-029 

1-032 

1-033 

1-032 

1-029 

1-025 

1-021 

1-016 

1-011 

1-006 

1-003 

1-001 

1-000 


73,456 
37,399 
25,809 
20,260 
17,175 
15,402 
14,410 
13,962 
13,934 
14,324 
15,125 
16,389 
18,177 
20,850 
24,697 
30,606 
40,693 
60,695 
129,045 


The  steam  is  assumed  to  be  moderately 
moist,  so  that  the  pressures  will  be  inverselv 
as  the  volumes  durine  the  stroke,  in  which 
case  thjB  pressures  will  be  as  given  below  for 
each  ordinate  drawn  at  distances  from  the 
commencement  of  the  stroke  advancing  by 
tenth  parts  of  the  stroke.  These  pressures 
are  to  be  set  off  on  the  dotted  ordinates  to 
the  same  scale  as  the  resistances  B,  on  the 
ordinates  to  the  curve  of  resistance. 


No.  of  Ordinate. 

Pressure  of  Steam  inpounds. 

1 

130-00 

2 

130-00 

3 

81-25 

4 

54-17 

5 

40-62 

6 

32-50 

7 

27-08 

8 

23-21 

9 

20-31 

10 

18-05 

11 

16-25 

As  an  example  of  working  the  equations 
^ut,  let  A  =  18" ;  then— 


B«= 


.       14,324 


sine  (B  -I-  A),  secant  B      -382  x  1-003 

«=  37,3991b. 
From  a  book  of  tables,  we  find — 

When  A  =  18«;    B  -  4»  26';    cosine  A  =  0-951 : 
oosine  B  a  0-997 ; 

X  B  10  -  [8 .  cosine  B  +  2 .  cos.  A]  - 

10  -  [8  X  0-997  +  2  X  0-951]  =  p-122ft. 

The  sine  of  an  angle  is  equal  to  the  sino 
of  its  supplement,  that  is,  to  the  sine  of  what 
it  wants  to  make  180' ;  thus,  when  A  «  135% 
(A  +  B)  =  145'  11';    sine  145°  11'  -  sine 


Through  the  ends  of  these  ordinates  is 
di-awn  the  steam  curve  ecih,  and  the  whole 
amount  of  work  is  represented  by  the  area 
ecihg  fy  and  also  by  the  area  o  o  g  fy  o  o 
being  the  Hne  of  mean  pressure. 

The  space  hkic,  intercepted  between  the 
steam  and  resistance  linesj  represents  the 
amount  of  excess  of  work  to  be  stored  in  the 
flywheel,  and  again  ^ven  off  in  every  stroke 
of  the  piston.  By  dividing  the  area  of  5  it  i  c 
by  that  of  o  o  gf^  we  find  a  factor  by  which 
the  value  of  E  for  a  cut-off  at  ^th  stroke  is 
determined  ;  in  this  case  it  is  0-358.  The 
general  formula  for  E  will  be  as  follows : 

Let  A  =  area  of  piston  iu  square  inches. 
P  =  mean  absolute  pressure  of  steam 
in  pounds  per  square  inch. 


THE   AVALTSIS  OF   lEOH  AID 
STEEL.-II.* 

By  An  Analyst  and  Assaysil 

Total   Carl>on. 

AS  is  well  known,  the  classification  of  the  iron 
of  commerce  into  cast  iron,  wrought  iron. 
and  steel  depends  mainly  on  the  amount  of  carbon 
present,  as  also  the  con  litions  under  which  it 
exists.  There  are  at  least  two  conditions  in  whiih 
carbon  may  be  present  in  iron  and  sted— viz., 
(1)  in  a  state  of  chemical  combination,  or  "com- 
bined carbon,'*  as  it  is  termed;  and  (2)  intht 
free  state,  as  "graphite"  or  ^phitic carbtai. 
Upon  treating  the  metal  contaming  these  tw<j 
varieties  of  carbon  with  hydrochloric  add,  protc- 
chloride  of  iron  is  formed  with  the  evolution  oi 
hydrogen  gas,  with  which  the  combined  carbor. 
combines,  with  the  formation  of  volatile  hy'lrc- 
carbons,  while  the  graphitic  carbon  remains  in*^' 
luble.  If,  however,  solution  be  effected  l-y  i 
reagent,  the  base  of  which  can  bo  reduced  or 
displaced,  without  the  evolution  of  hydrogeUt  ty 
the  iron,  both  the  combined  and  graphitic  carS  r 
are  deposited  in  an  insoluble  form,  and  may  f* 
collected  and  subsequently^  subjected  to  combaj- 
tion.  Such  is  the  principle  upon  wlu(h  th- 
methods  of  estimating  the  "total  carbon"  ^ 
based,  which,  as  is  evident,  consist  of  two  oi>  lo- 
tions— (1)  the  separation  of  the  carbon,  ;-  ^ 
combustion  of  the  some. 

The  reagent  generally  employed  for  the  s*:*'* 
ration  of  the  carbon  is  a  solution  of  the  dou^l 
chloride  of  ammonium  and  cop})er,  prepansi  rv 
dissolving  634  grammes  of  the  salt  in  a  litre  as  i 
a  half  of  water.  .     , 

Five  grammes  of  the  iron  or  steel  are  weigbj*! 
out  into  a  beaker,  25  cubic  centimfttivs  of  tt< 
chloride  solution  added,  and  beaker  and  conlirtj 
gently  warmed,  but  on  no  account  alloweo  j 
get  heated,  with  constant  stirring,  until  compi^' 
disintegration  has  taken  place.  Should  ftn  ^' 
sufficiency  of  the  chloride  have  been  cmpltr^f 
the  liquid  will  become  coloiu-lcas,  or  n^b*f '  ° 
which  case  further  addition  mustbenwde.  IJ-w* 
chloride  of  iron  is  formed  while  the  combine 


*  All  xjffhta  rewnred. 
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Kf  oontainB  canstio  potash  solution ;  M.  caldiim  chloride ;  A,  generating  flask ;  D,  solution  of  sQrer  sulphate  in  sulphuric  acid ;  C,  sulphuric 

add ;  E,  caldum  diloride ;  F,  tared  caustic  potash  Imlb ;  H,  tared  caldum  chloride  tube ;  P,  aspirator. 


and  graphitic  carbon  remain  insoluble,  and  are, 
together  with  a  little  metallic  copper*  deposited. 
To  extract  the  latter,  add  a  fresh  portion  of  the 
chloride  solution  toppether  with  a  little  hydro- 
chloric acid,  and  digest  until  it  has  dissolved ; 
then  filter  through  an  asbestos  filter  conntructed 
as  follows : — ^Draw  out  one  end  of  a  piece  of  glass 
tubing  about  Bin.  long  and  fin.  diameter,  and 
looeely  plug  up  the  narrowed  portion  with  glass 
wool ;  on  the  top  of  this  place  a  thin  layer  of  fine 
asbestos  fibre  (previously  ignited),  and  wash  with 
water  as  long  as  any  of  the  fibre  continues  to  run 
through. 

Wash  the  carbonaceous  residue  on  the  filter 
first  with  a  dilute  solution  of  hydrochloric  acid, 
and  subsequently  with  hot  water,  until  a  small 
portion  of  the  washings,  when  acidified  with 
nitric  add,  give  no  opalescence  with  sUver  nitrate, 
npon  the  obtainment  of  which  it  is  ready  for 
combustion. 

For  the  determination  of  the  real  amount  of 
carbon  contained  in  the  crude  carbonaceous 
residue  obtained  as  above,  either  a  dry  or  moist 
method  of  combustion  may  be  employed.  Among 
the  latter  methods  is  that  of  UUgren's,  the 
principle  of  which  is  that  upon  treating  the  car- 
bonaceous reddue  with  sulphuric  and  chromic 
acids,  it  is  oxidised  into  carbonic  add  (COJ.  The 
details  of  the  method  are  as  follows : — Rig  up  an 
apparatus  similar  to  that  shown  in  Fig.  1,  and 
trtmsfer  the  asbestos  filter  together  with  the 
carbonaceous  reddue  to  the  flask  A  by  inverting 
the  filter  tube  in  the  neck,  and  gently  blowine  it 
out,  rinsing  in  the  particles  adhering  to  the  filter 
tube  with  the  least  possible  quantity  of  water. 
Having  dosed  the  pinch-cock  Z,  and  inserted 
the  caoutchouc  cork  in  the  neck  of  the  flask,  add, 
through  the  acid  funnel  B,  60  cubic  centimetres 
of  strong  sulphuric  acid,  and,  after  allowing  to 
oool  for  a  few  minutes,  ten  grammes  of  chromic 
acid  crystals  dissolved  in  the  least  posdble 
quantity  of  water.  Gently^  heat  the  flask  so  as  to 
maintam  a  regular  evolution  of  gas,  and  as  the 
operation  proceeds  increase  until  white  fumes 
make  their  appearance  in  the  body  of  the  flask, 
inrhich  ma^  be  taken  as  an  indication  that^the 
operation  is  ut  an  end.  The  resulting  carbonic 
acid  gas  C0« — formed,  as  before  stated,  by  the 
action  of  the  chromic  and  sulphuric  acids  upon 
the  carbonaceouB  reddue — as  it  is  evolved  passes 
through  the  tube  D,  which  retains  any  chlorine, 
and  firom  thence  through  G  and  E,  where  it  is 
dried,  to  the  tared  U  tube  F  containing  a  solution 
of  caustic  potaah— one  part  of  the  hydrate  to  two 
of  water — by  which  it  ia  absorbed.  When  the 
process  is  flnished,  remove  the  source  of  heat, 
release  Z  and  aspirate  a  current  of  air — ^which  in 
passing  through  K  and  M  will  be  deprived  of 
its  carbonic  acid  and  moisture — through  the 
apparatus  until  it  is  cool.  Finally,  detach  the 
U  tube  F  and  rewoigh  to  determine  increase  due 


*  If  the  proper  proportion  of  the  chloride  solution  has 
been  employed  this  will  not  happen,  the  whole  of  the 
copTOO'  being  retained  in  aolntion  as  sub-chloride.  When 
imch  18  the  case,  the  sutxMBquent  addition  of  a  fre^h  por- 
tion of  the  chloride  solution,  &c.,  is  dispensed  with,  and 
the  carbonaoeoofl  reddae  at  once  oollected  on  the  osbestoe 
filter. 


to  the  carbonic  acid,  which  contains  27*27  per 
cent,  of  carbon. 

The  object  of  the  tube  H  is  to  collect  any 
water  of  tne  absorbing  reagent,  which  may  have 
been  driven  off  by  the  heat^  gases.  It  is  weighed 
before  and  after  the  operation,  and  any  increase 
in  weight  deducted  from  the  first  weight  of  the 
tube  F. 

Ghraphitio  Carbon  or  Ghraphite. 

The  accurate  determination  of  the  graphite 
can  only  be  effected  by  subjecting  the  residue  left 
on  treating  the  metal  with  hydrochloric  add  to 
combustion  in  a  stream  of  oxygen  gas  and  collect- 
ing the  resulting  carbonic  aad  gas.  It  is  rarely, 
however,  that  this  method  ia  practised,  either  the 
one  described  in  the  determination  of  siLicon,  or 
the  following  being  employed : — ^Weigh  out  into 
a  beaker  4^Tm.  of  the  sample,  cover  with  dilute 
hvdrochlonc  add,  and  digest  at  a  gentle  heat, 
after  which  add  a  large  volume  of  strong 
hydrochloric  add,  and  continue  digestion.  When 
the  iron  baa  completely  dissolved,  dilute  the 
hydrodiloric  add  solution  with  hot  water,  and 
collect  the  insoluble  portion — ^graphite — on  a 
tared  filter,  which,  together  with  contents,  wash 
with  water,  dilute  hydrochloric  add,  repeatedly 
with  a  solution  of  caustic  potash  (to  remove  the 
silica),  and  finally  with  alcohol  and  ether.  This 
being  done,  dry  filter  paper,  &c.,  in  the  water- 
oven,  and  re-weigh,  to  determine  the  graphite 
obtained  from  4grm.  of  the  sample. 

As  the  graphite  thus  obtained  invariablv  con- 
tains small  quantities  of  silica,  after  weighing  it 
is  transferred  to  a  crudble,  incinerated  at  a  strong 
red  heat  for  a  condderable  time,  and  when  cool 
the  weight  of  the  residue,  if  any,  determined  and 
deducted  from  that  of  the  grapmte. 

By  deducting  the  amount  of  graphite  from  that 
of  the  total  carbon,  the  amount  of  eombitied 
carbon  is  obtained. 

Eeeatum.— Part  I.  p.  86,  last  par.,  lines  5  and  6, 
for  **  and  also  by  titamum*'  read  **  and  titanium.'' 

(2b  be  eotUinued.) 


EXTBA   SENSITIVE    COLLODION 

FILMS. 

THE  modem  dry  plates  have  almost  driven 
the  collodion  photographic  film  out  of  the 
field ;  but  it  seems  that  ^Ii*.  K.  Norris,  of  Aston, 
Birmingham,  has  devised  a  method  of  exalting 
the  sensitiveness  of  collodion  films,  which  he  has 
protected  by  Letters  Patent,  and  which  is  de- 
scribed as  follows  for  the  alkaline  and  add  bath 
and  emulsion  processes.  For  the  alkaline  bath 
process  the  silver  salt  is  added  to  the  collodion 
instead  of  impregnating  the  collodion,  as  is  ufiual, 
with  a  soluble  i<^de,  or  bromide,  or  other  haloid 
salt  or  salts,  because  by  this  method  of  procedure 
a  greater  range  in  the  sclociion  of  the  haloid  salt 
or  salts  to  be  used  as  a  bath  is  secured,  for  many 
of  these  salts  are  insoluble  in  a  mixture  of  ether 
and  alcohol,  which  is  the  menstruum  in  which 
guncotton  ^yroxyliae)  is  dissolved  to  make 
collodion.     To  make  loz.  of  such  a  collodion, 


dissolve  seven  grains  of  pyroxyline,  made  at  a 
temperature  of  about  200°  Fahr.,  in  a  mixture  of 
two  drachms  of  ether  and  one  drachm  of  alcohoL 
Then  take  twenty -six  grains  of  very  finely 
powdered  silver  nitrate  and  mix  it  in  a  teet 
tube  with  eighty  drops  of  glycerine,  and  stir  it 
continuouBly  with  a  glasB  rod  till  most  or  all  of 
the  silver  mtrate  is  mssolved.  Add  gradually  to 
this  solution  five  diachms  of  absolute  alcohol,  and 
finally  add  by  decrees  the  whole  of  this  to  the 
solution  of  pyroxylme.  By  the  use  of  glycerine 
instead  of  alcohol  for  dissolving  the  silver  salt  the 
salt  is  most  conveniently  introduced  into  the 
collodion;  alcohol  may,  however,  be  used  for 
that  purpose.  Glass  i)iatee,  paper,  or  other  sur- 
faces may  be  coated  with  the  prepared  collodion 
describea  and  then  submerved  in  or  floated  upon 
a  solution  of  the  soluble  naloid  salt  or  salts  to 
form  a  film  containing  iodide,  bromide,  or  chloride 
of  silver,  or  mixtures  of  these.  Having  coated 
the  plate  with  collodion  charged  with  a  salt  of 
silver,  nitrate  of  silver,  for  example  (which 
collodion  may  be  called  '*  argentised  collodion  "), 
submerge  the  coated  plate  in  a  bath  of  iodide, 
bromide,  chloride,  or  other  compoimd  haloid  salt 
of  potassium,  sodium,  ammonium,  or  the  like, 
for  a  period  varying  from  five  to  forty -five 
minutes.  Films  produced  in  sudi  baths  are 
much  more  sendtive  after  the  bath  has  become 
charged  with  ether  and  alcohol^  hence,  in  pre- 
paring the  films,  add  ether  and  alcohol  to  the 
bath  of  haloid  salts.  A  bath  of  potasdum  bromide, 
from  thirty- five  to  seventy  g^rains;  distilled 
water,  Joz. ;  methylated  alcohol  of  specific 
gravity  -830,  Joz.  ;  methylated  ether  of  specific 
gravity  '717,  thirty-six  minims  answers  well. 
The  longer  the  plate  or  film  remains  in  such  a 
bath  (within  the  l^odts,  namely,  from  five  to 
forty-five  minutes)  the  more  transparent  and 
sendtive  it  will  become.  It  will  aJso  undergo 
those  well-known  molecular  changes  which 
modify  the  tint  of  the  silver  haloid  salt  to 
transmitted  light  from  ruby  to  blue  and  green. 
The  temperature  of  the  bath  should  be  about 
76"  Fahr.  The  plate  having  remained  a  suitable 
time  in  the  bath,  ^according  to  the  sendtiveness 
desired)  it  is  withorawn  and  washed  with  water, 
and  submitted  to  the  action  of  a  dilute  alkaline 
solution,  such  as  a  solution  of  potash,  soda, 
ammonia,  or  the  alkaline  salts  of  these  and  allied 
bases.  The  method  usually  adopted  is  to  dissolve 
240  grains  of  caustic  potash  (hydrate)  in  8oz.  of 
disti&ed  water  as  a  stock  solution  ;  of  this  take 
forty  minima  and  add  it  to  8oz.  of  water  to  make 
the  alkaline  bath.  The  plate  is  allowed  to  remain 
in  this  haXh  from  ten  to  fifteen  minutes,  and  is 
then  transferred  to  a  solution  of  gelatine  con- 
taining, preferably,  forty  grains  of  dry  gelatine 
to  a  pint  of  water,  in  wmch  it  may  remain  from 
fifteen  to  forty-five  minutes;  it  is  next  passed 
into  a  dilute  solution  of  a  soluble  iodide  or 
bromide,  such  as  iodide  or  bromide  of  potassium, 
ammonium,  sodium,  or  the  like,  in  which  it  may 
remain  from  ten  to  fifteen  minutes.  The  iodide 
bath,  which  is  preferable,  may  be  thus  prepared ; 
Iodide  of  potasdum,  eight  grains ;  water  8oz. ; 
half  a  drachm  of  this  solution  is  added  to  8oz.  of 
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water  to  make  the  bath.  The  object  of  thia  Inst- 
descrihod  treatment  in  to  convert  the  silver 
bromide,  chloride,  or  chloro- bromide  into  corro- 
BPoadiDg  compounds  of  iodo- bromide,  iodo- 
chloride,  and  iodo-bromo -chloride  of  silver. 
These  ioiiina  compounds  can  only  bo  auccosafully 
produced  Iiy  this  method  of  displacement,  for  if 
A  solahlo  icklide  is  added  to  the  bath  rcsonnitising 
with  nilver  nitrate  becomes  necessBr)-.  The 
employment  of  the  iodide,  on  th-i  other  hand, 
confers  groat  odvantBRes,  lioth  as  to  sennilivcness, 
freedom  from  fog,  and  susceptibility  of  dovolop- 
meiit.  The  plato  after  tho  treatment  described 
may  bo  wHshed  in  water.  Having  nt  this  stngo 
iw<[uired  its  foil  sensitiveneaB,  it  may  either  ho 
used  at  once  as  a  wet  plate  or  be  saturated  with 
any  of  the  well-known  preservatives,  each  as 
gum,  gehiitine.  dextrine,  SQKar,  or  unnlogous 
substances,  and  either  be  dried  spontaneously  or 
by  the  suitable  appbcation  of  heat.  The  pro- 
Borvation  docs  not  either  exalt  or  diminish  Ihu 
sensitivenosa.  It  id  scarcely  necessary  to  remark 
that  all  the  processes  described,  as  well  as  those 
hereinafter  described,  excepting  the  preparation 
of  the  collodion  and  solutions,  must  be  conducted 
in  a  low  non -actinic  light. 

In  another  improvement,  referred  to  as  tho 
acid  bath  process,  the  inventor  makes  collodion 
after  the  customary  method — that  ia,  charges  it 
with  iodides,  hromidoti,  or  chlorides,  or  nuitnres 
of  these  salts,  soluble  in  alcohol  and  ether.     Sub- 


merge the  plate  or  surface  coated  with  such  pre- 
pared collodic     ■'-■- 
forty-B\ 


a  for  periods  varying  from  Gvo  to 
lufea  in  n  nitrate  of  silver  bath 
ehargad  with  aalts  which  are  compounds  of  haloid 
Bilver  salts  with  silver  nitrate — that  is.  iodo- 
nitrate  of  silver,  bromo-nitrato  of  silver,  chloro- 
nitiate  of  silver,  or  compoonda  of  these,  such  as 
'iodo-bn?mo- nitrate  of  silver,  iodo- chloro -nitrate 
of  silver,  aud  iodo-bremo-ch3oro-nitrateof  silvor. 
Thsse  salts  in  their  cryiitalline  state  arc  added  in 
qiuntities  sufficient  to  saturate  the  silver  solution 
used  as  a  t«tb.  The  full  sensitiveness  conferred 
by  hatha  of  the  Idnd  last  described  is  only  obtained 
m  the  use  of  unusual  proportions  of  nitrie  acid. 
From  40  to  100  minims  ot  dilute  nitric  acid 
of  iiieciflc  gravity  1-lOi  to  loa.  of  both  solution. 
A  larger  piMportion  confer*  higher  sensitiveness, 
but  it  producw  rottenness  of  the  film.  A  beth  of 
the  kind  referred  to  may  have  the  composition, 
and  may  be  prepared  as  follows  :  Silver  nitrate, 
560  grams :  dilute  nitric  acid,  GiO  minims :  dis- 
titled  water,  Soz. :  add  the  acid  to  the  water  and 
diiv,  ilvL-  in  it  the  silver  nitrate :  lastly,  add  iodo- 
bromo -silver-nitrate  or  allied  compound  silver 
salts  to  saturation.  These  compound  salts  of 
sili-er  haloid  and  silver  nitrate  are  prepared  by 
adding  silver  iodide,  bromide,  or  chloride,  or 
silver  lodo-bromido,  or  ulveriodo-bromo- chloride 
to  cijncentrated  hot  solutions  of  silver  nitrale  to 
saturation.  When  the  solutions  become  quite 
cold  the  compoimd  salts  will  be  depoaitcd,  and 
nny  be  collected  and  transferred  to  tho  silver 
solution  prepared  for  the  bath.  This  solution 
should  then  be  kept  in  a  warm  plaoe  for  several 
days  and  shaken  or  stirred  at  intervals  td  insure 
mturation.  The  film  or  plate  on  removal  from  the 
bath  is  washed  with  distilled  water,  and,  as  in 
the  former  process,  passed  through  tho  gelatine 
and  iodide  l4th«,  after  which  it  may  be  washed 
in  water  and  used  as  a  wet  plato  or  preserved,  as 
in  the  manner  hereinbefore  described,  dried,  and 
used  as  a  dry  plate.  In  this  process  the  alkaline 
bath  is  omitted.  The  ultimate  sensitiveness  of 
the  photographic  surfece  obtained  will  be  related 
both  to  the  length  of  time  the  film  is  in  tho  bath 
and  to  the  temperature  of  the  latter,  which  may 
be  used  from  8t°  to  160"  Fahr.  These  films  pro- 
grosaively  undergo  the  well-known  molecular 
changes  from  ruby  to  blue  by  transmitted  light 
while  in  the  silver  bath. 

The  invention  further  consists  in  the  prepara- 
tion of  photographic  plates  or  Hlnia  by  means  of 
collodion  emulsion,  inasmuch  as  theae  emulsions, 
whether  prepared  with  the  soluble  bromide  or  tho 
silver  nitrate  in  excess,  may  have  exalted  sensi- 
tiveness conferred  upon  them  by  the  methods 
described  in  the  foregoing  bath  processes.  In 
an  emulsion  with  soluble  bromide  in  excess  the 
enmlfflon  or  film  is  treated,  after  washing,  with 
the  albJine  Iwth  or  wa.sh,  and  subsequent^  with 
the  solutions  of  gelatine  and  alk^ine  iodide,  and 
finally  piBserved  and  dried,  as  in  the  previously 
described  processes  In  the  case  of  an  emulsion 
in  which  the  silver  nitrate  is  to  remain  in  excels, 
theemulnonmostbe  prepared  in  the  first  instince 
with  a  solution  of  stiver  nitrate  saturated  as  in 
the  add  bith  proMss  vidi  iodo-nitrate  of  silver, 
iodo-bromideor  chloride  of  silver,  <- 


compounds  of  these  salts.  After  washing  the 
emulsion  the  film  must  be  treated  with  solutions 
of  gelatine  and  iodide  and  washed,  dried,  and 
preserved  as  in  the  preceding  cases.  In  the  pre- 
paration of  an  alkaline  emulsion — that  is,  one 
with  the  soluble  bromide  in  excess,  tho  gree.teBt 
sensitiveness  is  obtained  by  the  use  of  the  bromides 
of  the  alkalies  rather  than  those  of  the  earths  and 
heavy  metals.  Flutes  or  films  prepared  by  any 
of  tiie  processes  described  are  equal,  if  not 
superior,  to  gelatine  plates  in  their  sonsitivoness 
to  light.  They  may  be  readily  developed  with 
the  ordinary  chemical  developers,  sush  as  ferrous 


hyposulphite  of  soda  or  cyanide  of  potassium. 
The  exposing  of  plates  treated  aceordmg  to  thia 
invention  in  the  camera  obscniB,  their  develop- 
ment, fixing  and  drying,  and  complete  prepant- 
tion  for  printing  fn^,  may  be  effected  in  about  a 
quarter  of  on  hour. 


IMPROVED    trVIVEBSAL     CITTTES, 
IHVEITTED  BY  J.  H,  EVANS. 

THE  increased  desire  of  amateur  turnera  to 
produce  works  of  a  deep  and  elaborate 
character,  necessitates  the  employment  of  instru- 
ments of  a  suitable  form,  embodying  greater 
strength,  stability,  and  power  than  tiiose  hitherto 
used,  and  it  is  for  the  purpose  ot  enabling  tumeis 
to  canj  out  the  desire  for  such  work  that  the 
instrument  under  notice  whs  constructed. 

By  reference  to  the  engraving  it  will  be  seen 
that  this  instrument  is  not  only  supplied  with  the 
necessatT'  gearing  by  which  the  sp«ed  and  conse- 


The  front  metal  plate  should  uov  have  its  sm, 
&ce  correetad  to  an  absolute  right  angle  to  the 
stem ;  this  being  a  very  essentia]  point,  and  math 
of  the  ultimate  perfection  of  the  tool  depoji 
upon  it.  To  the  plate  two  ajngle  bevel  steel  ads 
sbipa  are  fixed,  one  being  previdod  wilt  nt 
BoewB  :  a  metal  slide  with  right  angle  >rm  and 
cyliadar  projection  parallel  to  the  plate  i>  tlieiL 
fitted,  llie  projection  must  be  accurately  bored 
out  to  receive  a  hardened  steel  collar,  whiilii] 
driven  firmly  into  its  place  ;  the  steel  coUu  hu  a 
cona   in    the    front    end,   and  a  hardened  <t«d 

S indie  is  then  fitted  te  it.  Tho  mortise  thieigli 
espindle  in  whjoh  the  tool  is  held  masl bemads 
before  the  spindle  is  hardened,  and  when  flHn| 
this  out  it  must  be  so  arranged  that  its  centit  ii 
procisaly  opposite  the  axis  of  tho  square  sttoL 
On  the  opposite  end  of  the  spindle  a  metal  pinion 
of  twenty  teeth  is  fitted,  having  a  steel  collar, 
and  is  fadd  in  its  place  by  a  steady  pin  and  sere* 
in  the  end  of  spmdle,  tho  hetid  being  renoed 
into  the  whseL 

A  wheel  of  forty  teeth  is  then  fitted  to  i 
hardened  steel  stud  fixed  in  the  necceioiy  pcsitian 
in  the  arm  of  the  slide,  and  this  must  te  bo  fiied 
that  no  backlash  occure  between  tho  two  wheeti. 
To  the  wheel  of  forty  teeth  is  attadinl  tk 
driving  pulley.  To  tho  side  of  the  metnl  ilide  a 
steal  arm  is  attached  by  two  screws,  and  bent  U 
such  a  curve  that  a  croas  spindle  on  nhich  tiia 
gnide  pulleys  are  fitted  conducts  the  bond  fnna 
the  overhead  to  the  driving  pulley,  and  by  thifl 
arrangement  it  mattera  not  in  what  poaitiim  tl:s 
instrument  is  used  ;  the  |baiid  nms  freely  vitli- 
out  the  least  tendency  to  run  off  the  polleyi,  mi 
when  a  suitable  overhead  motion  ii  emplojrd. 
the  usual  band  will  answer  in  every  respect. 


quont  power  is  obtained,  but  is  also  provided  with 
vertical  slide  adjustment,  by  which  the  tool 
n  be  moved  above  or  below  tho  centre  of  the 
lathe  axis.  This  is  obviously  a  great  improve- 
leut,  as  it  rendera  the  adjustment  of  the  instru- 
lent  independent  of  the  elevation  or  depression 
I  the  alido-rest,  which,  when  once  accurately 
set,  the  less  it  is  altered  the  better.  Such  an 
instrument  is  often  employed  in  either  the  vertical 
or  horizontal  positions,  and  by  tho  miin  screw  ot 
the  slide  it  is  readily  set  to  the  central  point,  by 
the  index  on  the  slide. 

Fig.  132  in  "Ornamental  Turning"  was  the 
firat  deu^  of  thia  particular  tool  that  was  made, 
and  findmg  that  it  answered  beyond  expectation, 
tho  further  improvement  of  it  was  the  next  con- 
sideration, which  has  had  an  equaU;  aatisfoclory 

For  the  benefit  of  those  who  care  to  follow  it 
out,  a  description  of  its  manufacture  may  be  of 
some  service;  at  the  same  time  it  can  but becon- 
sidered  a  difficult  piece  of  work  to  undertake. 

The  square  stem  with  a  circular  flange  has  first 
of  all  a  taper  hole  bored  throughout  its  entire 
length,  after  which  it  is  made  perfectly  true  to 
the  hole  and  to  fit  the  tool-box  of  slide-rest :  the 
flange  at  the  front  is  also  turned  true  to  the 
square  ;  the  metal  plate  is  than  accurately  sur- 
faced and  a  taper  recess  turned  at  its  centre.  It 
is  then  caret ully  fitted  by  this  to  a  oorreeponding 
—  ----'ion  on  the  front  of  the  fiange  ;  the  plate 
again  recessed  in  the  front  to  allow  the 
head  of  the  st«el  spindle  which  passes  through 
the  stem  to  be  also  well  fitted.  The  spindle  ex- 
tends beyond  the  end  of  tho  square  stem  to 
reeeive  a  metal  arc  which  carries  the  divisions 
necessary  to  obtain  tho  vatjous  angles  on  either 
' '    from  0  to  90°,  a  binding  screw  'fitting  in  the 


The  main  screw  of  the  aUde  must  now  be  filled. 
bran^  carefully  centred,  ahole  is  bored  througli- 
out  its  entire  length.  The  screw  xhoold  be  eqmJ 
to  all  other  screws  osed  in  such  apparatus— m. 
ten  to  the  inch.  A  steel  centre  is  arranged  attbr 
lower  end,  and  ■  plat«  of  the  same  nul^isl  Stud 
to  the  opposite  end  to  retain  the  screw  in  iti 
place;  the  projecting  end  of  the  screw  is  dien 
made  square,  and  a  small  micrometer  fitted  In  it: 
in  the  end  of  the  steel  spindle  which  holds  tk 
tool,  a  small  screw  is  fitted  bywhicb  the  tool,  atlir 
being  removed  for  any  particular  poipose,  but 
be  returned  to  exactly  the  same  pla<^. 

Having  thus  endeavoured  to  explain  the  maaiKi 
in  which  snch  an  instrument  should  be  made,  it 
will  be  well  to  point  out  the  advantages  telx 
obtained  by  its  emplcyment-  In  the  first  ^w, 
we  have  the  facility  of  the  adjuttmant  vertutOj 
to  the  extent  of  tin.  either  side  of  the  centn; 
this  may  be  nsefolly  employed  for  other  pnrjow 
than  the  mere  setting  of  the  tool  to  any  pu- 
ticular  point.  Secondly,  the  geared  wheeli  niil- 
tiplying  the  speed  give  increased  fsdlittes  fis 
heavy  and  doop  cnttmg.  Thirdly,  it  will  be  mo 
that  tho  absence  of  any  projection  of  the  drinsg 
pulley  beyond  the  diameter  of  the  spindle  oury- 
ing  ite  tool,  enables  the  tool  to  hs  broa^  si 
cloee  contact  with  the  work  without  any  iil«- 
ference  on  the  part  of  the  pulley,  thus  thert  i«  n* 
limit  to  the  len^h  of  the  cut  to  be  eiseaUi; 
also  a  small  radius  is  obtained;  this  caniMt  p«- 
sibly  be  when  the  palley  protects  u  in  oUO' 
instmments.  Fourthly,  there  bang  no  friBS- 
work  at  the  end  ot  the  spindle,  the  tool  on  h 
brought  in  close  proximity  t«  any  ynak  that  iHf 
have  a  projecting  shoulder.  A  numbci  of  Ihw 
instruments  are  now  in  use,  and  are  "Pf^J]*]! 
highly  ot  by  all  who  have  them  ;  it  wul  1»  fc"™ 
when  practically  using'  snch  an  ingtRunsnl,  tlat 
the  tool  will  never  pull  up  and  stick  tut,  ti  ii  f 
often  the  caae  with  the  otdinary  veitii^l «  i"" 
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zontal  cutters.     Any  further  information  re- 
quired will  be  cheerfully  given  upon  this  or  other 

subjectH.  J-.  H.  Evans. 


MOTJLSIirO  BETEL  OEAB. 

THB  method  of  moulding  bevel jroar  and  TnaViTig 
teeth  larger  than  pattern  iUuftrated  in  the 
annexed  engravings,  was  contributed  to  the 
American  liaehinUt,  It  was  a  break-down  job, 
the  old  wheel  being  broken  and  worn  so  badly  that 
it  was  almost  impossible  to  mould  one  off  of  it  and 
make  a  good  castmg.  After  dig^ging  a  hole  in  the 
floor  to  admit  iMtttem  and  have  sufficient  room  to 
properly  bed  it  in,  a  spindle  was  put  up,  and  a  good 
solid  and  level  bed  swept  up,  as  shown  at  A  A, 
Fig.  1.    A  dide,  the  exact  oiameter  of  pattern  at 


presents  towards  the  top  the  well-known  whitish 
appearance.  This  aspect  may  be  modified  in  many 
ways.  If  an  electrified  point  is  brought  near  the 
steam,  the  let  immediately  becomes  azure  blue,  or, 
according  to  the  power  of  the  electrical  machine, 
purple,  red,  yellow,  green,  &c.  These  tints  are 
intimately  connected  with  the  dimensions  of  the 
Uquid  drops,  and  hence  it  follows  that  the  electrical 
pomt  has  the  power  of  provoking  condensation  of 
the  supersatunited  '^rapour  which  is  found  at  the 
lower  part  of  the  jet.  THie  same  result  is  obtained 
by  bringing  near  to  the  steam  jet  a  platmum  wire 
xnade  incandescent  by  an  elecfoic  current,  or  silver, 
iron,  copper,  or  brass  wires  simplv  made  red  hot  in 
a  flame,  or  even  glass-heated  below  the  red,  or  an 
oiganio  matter,  wood,  paper.  &c.,  in  a  state  of 
slow  combustion.  The  proauets  of  aziv  flame  what- 
ever,   with  the  exception   of  the  name  of  pure 


outside  edge  of  teeth,  was  then  struck,  represented 
by  dots  B  B,  Fig.  1,  the  object  of  which  wul  be  seen 
before  the  Job  is  completed.  After  removing  the 
spindle  and  placing  a  piece  of  waste  in  seat  ^  to 
prevent  the  sand  m>m  gettins  into  it,  the  pattern 
was  put  down  and  leveUed  up,  keeping  it  above  the 
bed,  as  shown  aJt  dd,  for  nickijig  purposes,  and 
keeping  outside  edge  of  teeth  in  line  of  circle  B  B. 
This  is  done  by  pls^g  a  caxpenter*s  square  on  the 
bed^  letting  the  comer  rest  at  B,  and  placing  pattern 
agamst  it,  as  shown  at  e.  This  is  done  so  as  to 
have  apindle  seat  e  in  the  centre  of  the  mould. 
After  putting  a  weight  on  the  pattern  it  was  tuclred 
(using  facing)  and  rammed  up,  the  cope  lifted  off, 
cores  taken  out,  and  pattern  oiawn.  The  centra  of 
hub  was  then  au^  out  and  seat  e  perfectly  deaned 
to  admit  of  replacmg  the  spindle,  aiter  which  sweep 


JFiff.S. 


i^.rf 


Tig.  3. 


Fig.  1. 


alcohol,  directed  upon  the  jet  steam  by  the  aid 
of  a  chimnev  or  by  suxiply  blowins,  produce  a  very 
energetic  effect.  Finally,  traces  of  certain  chemiciu 
subsutnces  introduced  into  the  steam  jet  cause  the 
same  modification.  Among  these  are  nydrochloric 
and  nitric  acid;  but  concentrated  sulphuric  add 
especially  shows  the  phenomenon.  It  is  known  that 
solid  dust  particles  provoke  the  condensation  of 
supersaturated  vapours,  but  their  presence  cannot 
be  invoked  here  to  explain  the  preceding  facts. 

Helmholtz  is  of  opinion,  that  they  may  be  attri- 
buted to  a  molecular  concuseaoiT,  the  effect  of  which 
may  be  compared  to  that  of  mechanical  ooncusdon 
upon  superneated  or  supersaturated  liquids.  A 
flame,  for  example,  is  the  scene  of  dosely  approxi- 
mated and  ex^emely  varied  movements,  and  the 
chemical  atoms  which  are  incessantly  paraing  in  it 
from  one  combination  to  another  are  found  in  every 
kind  of  unstaUe  condition.  These  movements  and 
changeful  states  of  equilibrium  leave  their  traces  in 
the  products  of  combustion  at  a  certain  distance 
from  the  flame  properly  so  called,  and  determine 
the  observed  phenomena.  The  lummous  effect  pro- 
duced as  the  extremity  of  an  electrified  point  and 
the  presence  of  ozone  in  its  vicinity  show  that  this 
point  is  the  cause  of  concussions  comparable  to 
those  provoked  by  active  combustion,  and  the 
analogy  between  the  two  phenomena  is  found  afain 
in  the  fact  that  they  both  rumiah  means  for  making 
electricity  pass  through  gas.  As  to  solid  incan- 
descent bodies^  they  can  act  either  through  the 
emission  of  sohd  partides  from  their  surfaces  or  by 
the  chemical  concussions  which  they  communicate 
to  the  surrounding  gases. 


/,  Fig.  2,  was  attached  as  shown,  and  the  teeth 
swept  off. 

The  segment.  Fig.  3,  was  then  securely  fastened 
to  the  sweep  with  two  chairs^  Fig.  4,  one  on  either 
aide,  to  prevent  it  from  springing  and  getting  out  of 
circle.  After  being  sure  that  the  segment  rerted 
properly  on  bed  aU  the  way  around,  and  ti^toihig 
set  screw  g.  Fig.  5,  to  prevent  moving,  uie  teeth 
were  rammed  up  with  a  small  rod.  l%e  teeth  on 
segment  all  being  rammed  up,  the  set  screw  g  was 
loosened,  the  segment  drawn  and  moved  around, 
letting  uie  last  tooth  of  segment  rest  in  the  last 
tooth  of  mould  to  serve  as  a  guide,  lighten  set 
acrew  and  nun  teeth  as  bef6re,  repeating  the  same 
until  entire  circle  of  teeth  are  complete,  uter  which 
the  spindle  is  removed,  moula  dressed  (using 
calipen  to  get  core  prints— Fig.  1 — ^in  centre)  and 
dosed. 


PHEgOMEJA  OF  TEE  STEAK  JET. 

fllHE  following  notes  on  the  phenomena  of  the 
JL  steam  jet  are  contributed  oy  Yon  Hehnholts 
to  WiedtmannU  Annalen.  In  tne  course  of  bis 
experiments  he  noted  that  a  jet  of  steam  escaping 
irom.  a  hole  of  one  or  two  millimetres  diameter, 
lifted  ob]ii|udy  and  observed  upon  a  black  back- 
ground,  is  mviaible  at  the  lower  extrooai^,  and 


oycloidal  form.  The  best  tool  steel  is  used.  These 
cutters  are  in  use  by  several  manufacturers  of 
machine  tools  and  general  machine  work,  and  are 
giving  good  satisfaction.  They  were  patented  by 
Frands  W.  Clough  in  the  Umted  States,  and  are 
manufactured  by  B.  M.  Clough,  of  Meriden,  Ct., 
from  whom  circulars  and  further  information  can 
bo  obtained. 


CLOTTOH'S  DTTPLEX  OEAB  CUTTER. 

THIS  duplex  gear  cutter  is  a  new  departure  in 
the  S3rstem  of  gear  cutting ;  it  cute  all  gears 
of  same  pitch  from  sixteen  teeth  to  a  rack  inclusive, 
taking  tne  place  of  seven  single  cutters  of  the 
involute  form  of  teeth.  These  cutters  are  so  made 
that  they  can  be  ground  on  the  face  of  the  tooth 


and  preserve  their  form.  They  are  made  reversible 
— ^that  is,  eadi  cutter  is  made  perfectly  central  and 
exactly  alike,  so  that  either  side  can  go  toeether, 
thus  cutting  the  teeth  perfectly  centru  ana  true, 
and  alike  on  both  sides.  The  cutters  can  be  made 
to  cut  two  different  pitches— for  instance,  six  and 
eight  pitch  or  twdve  and  sixteen.  In  ahops  where 
a  variety  of  work  is  to  be  done  with  a  view  to 
economy  of  tools,  this  cutter  cuts  the  tooth  instead 
of  the  space  as  foimerly  practised  by  single-gear 
cutters.  It  has  an  improved  dearance  or  reli^  to 
the  cuttor  teeth,  which  enables  it  to  cut  fredy ,  doing 
away  with  tiie  friction  and  consequent  heat,  pro- 
ducing better  and  fxuer  work,  and  the  cutters 
there%  needing  less  grinding.  The  cost  of  these 
cutters  is  about  one-tmrd  of  what  single  cutters 
cost  for  involute  form,  and  one-tenth  of  the  epi- 


THE  soTnrsiirG  bocks  of  otjildo. 

"VrOT  far  from  Dinan,  on  the  banks  of  the 
i^  Arguenon,  one  of  those  small  torrential  rivers 
which,  in  emptying  into  the  sea,  carve  the  coast  of 
Brittany^  into  capndous  festoons,  there  is  fdiown  to 
the  tourist  a  heap  of  greyish  rocks  known  in  the 
country  under  the  name  of  the  '*  sounding  stones  of 
Gufldo." 

In  the  crystalline  texture  of  these  rocks  and  their 
daty  colour  we  at  once  recognise  that  variety  of 
stone  known  in  mineralo^  by  the  name  of  amphi- 
bole  (complex  silicate  of  iron,  manganese,  and  lime). 
These  stones,  which,  aside  from  toeir  musical  ptro- 
ptfties,  possess  no  novdty,  are  situated  in  the  midst 
of  wonderful  scenery.  T^iey  occupy  a  small  cove, 
that  at  rising  tide  is  entirefy  covved^  and  whidi  is 
overlooked  by  a  high  bank,  upon  whidi  stands  the 
litUe  village  of  Qmldo,  formerly  the  centre 
of  a  cdebrated  pilgrimage.  Oroodto  them,  on 
the  other  side  of  tne  Arguenon,  wmoh  at  this  place 
is  no  less  than  980ft.  wiae,  stand,  sad  and  desolate,  - 
the  ruins  of  the  Castle  of  Guildo,  still  preserving  in 
their  massive  structure  something  of  a  menadng 
aspect.  Upon  gazing  at  these  proud  witnesses  of  a 
so  distant  past,  one  involuntarily  thinks  of  that 
stirring  figure  of  Gilles  de  Bretagne,  so  often 
evoked  in  the  legends  of  the  countiy.  It  was 
within  these  waUs^  now  mined  on  every  dde  by  a 
luxuriant  vegetation,  that  passed  the  first  scenes 
of  that  fractriddal  tragedy  which  was  to  have  ita 
sorrowful  epilogue  in  the  Castle  of  Hardouinaie,  • 
near  Bennes.  Upstream  widens  out  the  pretty 
valley  of  the  Arguenon,  so  dear  to  the  Bretonpoets, 
and  which  is  crcwsed  by  a  new  iron  brid^.  iSown- 
stream  the  river  eradiially  widens  out  ite  estuary, 
and  its  right  bank  terminates  in  the  curious  penin- 
sula of  Saint  Jacut,  upon  which  rise,  pictureequdy, 
one  above  the  other,  the  white  bouses  of  the 
market  town,  facing  east  and  west.  The  left  bank 
ascends  more  to  the  north  and  tenninates  in  the 
point  of  St.  Cast,  a  name  that  sounds  well  to  the 
ears  of  the  Breton  patriots. 

The  stones  of  Guddo  are  not  erratic  blocks  derived 
from  the  upper  part  of  the  valley.  It  is  dearljr  seen 
that  they  have  been  detached  from  the  bank  itself, 
the  strata  of  which  are  of  rock  of  the  same  f  oimation. 
They  are  huge  boulders  rolled  and  polidied  by  the 
sea.  When,  at  the  rising  of  the  tiae,  the  Norouet 
wind  blows  in  a  tempest,  the  waves  break  over  the 
points  of  Saint  Jacut  and  ascend  the  river  bed  with 
irresistible  force.  Now,  the  sounding  rocks  stand 
at  the  veiy  point  where,  in  consequence  of  a  slight 
bend  in  the  course  of  the  Arguenon,  the  frodi 
descending  water  comes  into  contact  with  the  salt- 
ascending  stream.  Under  the  repeated  stresses  of 
tiiese  two  opposito  currents,  the  nuge  rocks  clash 
against  eadi  other,  wear  away,  and  gradually 
become  polidied. 

The  sounding-stones  are  three  in  number.  They 
are  long  prismatic  bk>cks,  lying  side  by  dde,  at 
right  angles  with  the  diore,  and  because  of  their 
form,  the  inhabitanto  sometimes  call  them  '*the 
horses  in  the  stable.''  The  central  stone  more  par- 
ticularly exhibits  the  phenomenon.  It  is  about' 
20ft.  in  length  and  23ft.  in  circumference,  thus 
giving  it  an  approximate  weight  of  166,0001b.  On 
uie  nver  dde  it  ends  in  a  sort  of  truncated  spur.  It 
iB  at  this  part  that  it  is  necessary  to  strike  it  with 
an  iron  inshnment,  or,  better,  with  a  stone  of  the 
same  nature.  Near  this  spur  there  are  observed 
three  or  four  points  that  are  well  marked  by  the 
weeur  producea  by  the  repeated  blows  of  visitors. 
These  are  the  points  at  which  the  maximum  of 
sonorousness  is  ootained. 

Under  a  blow  the  stone  emits  a  very  dear,  silvery 
sound,  similar  to  that  which  would  be  obtained  by 
striking  a  large  bell  with  a  mallet  of  softwood.  The 
sound,  as  far  as  a  hurried  examination  allowed  us 
to  judge,  corresponds  to  mi,.  The  more  one 
approadies  the  ol&er  end,  in  continuing  the  blows, 
the  deader  the  sound  becomes.  Near  the  top  the 
totality  seems  to  increase  a  little.  Finally,  at  cer- 
tain points,  whidi  must  be  nodes  of  vibration, 
merdy  a  dull  sound  is  obtained.  If,  whOe  striking, 
one  presses  his  ear  against  the  otiier  extremity  ox 
the  rock,  the  sound  heard  is  extraordinarily  in- 
tense, and,  in  measure  as  it  dies  out,  the  vitfious 
harmonics  are  distinctly  percdved.  The  two  other 
stones  emit  nothing  more  than  a  muffled  sound.  It 
is  asserted  that  this  is  due  to  the  fact  that  the  v  have 
been  disturbed  by  the  action  of  the  sea.  In  met,  it 
is  to  be  noted  that  the  mudcal  stone  rests  through  a 
few  points  only  upon  the  pebbles  that  support  it, 
while  the  two  othcos  are  now  partially  sunk  in  the 
subjacent  earth. 

We  examined  all  the  sxirrounding  stones  and 
found  several  that  gave  very  varied  sounds,  with- 
out there  seeming  to  be  any  relation  between  their 
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■izii  and  tliB  haight  of  the  pitch.  At  the  end  of  the 
oore  we  more  particiilBrlj  remarked  a  horizontat 
itntnm  partially  buried  m  the  ahore  and  divided 
into  fngmenla,  fprming,  aa  it  were,  Bomething  like 
the  gigantic  keyi  of  a  prehigtoric  piano.  Time  of 
tben  rtones  gave  desrl;  the  perfect  major  chord. 
WItlle  vatchmg  our  mearchei  wit"-  "— ■~i*-  - 
tioj  of  the  locaLl 


uitr  eidaimed  now  and  then^nre- 
pettmeota:  "  Willaouiid  !  "  "  Won'1 


_. .  — .  ..  c,  ha  soon  ihowed  oi  how,  at  tlie"Siit 
glanoa,  it  wai  pooible  to  recoKaiae  the  mnaica] 
■tones.  Therockijiii  fact,  eibititt  two  verydilFerect 

llioae  of  a  ulTeiT  grey,  with  a  very  fine  texture, 
an  reoder,  evan  when  biokeu.  a  veir  pure  sound. 
Hum  of  a  darker  colour  and  blotched  with  brown, 
throngli  an  sioen  of  iron,  are  as  if  exfoliated,  and 
•mit  DO  aonnil.  The  bask  of  diorite  muet  have 
been  tzaveraed  I9  a  feiniginoni  tcid,  for  at  mors 
than  one  point  we  found  large  rubble  itoneg  oom- 
pond  of  Om  two  kinds  of  ro^. 


.   - mtryf 

ruok  by  one  of  Ukase  legends,  tor  we  f  oimd 
HU1I4I  *  iiMuris  that  ba*  boon  exploited,  with  vati- 
anta,morethanonoeiutheAnnoncanoountry.  Itis 
Uie  stray  of  a  tailor  (homp-backed.  of  ooune) .  who 
MM  fine  vrgun^obliginriy  assisted  in  oompletuig  the 
round  of  the  bniea  of  Quildo,  who  were  disoniso- 
lato  orer  being  in  nnequal  □mnben.  Ai  a  reward, 
the fairios  lBD(^t  him  to  "sound  the  stone"  in 
■■■^•"f  a  widi.  At  the  call  of  the  myiterious  betl, 
ttan  caae  trom  the  depths  of  the  earth  gnomea 
aad  eJ*ea,  who  nlisfied  the  fortunate  tailor*! 
wiAes  and  began  in  the  fiiat  place  by  ndding  him 
«t  Ua  bimip.  Tbsn  cornea  the  usual  coonteipart : 
Ibe  ■itfnl  and  acoSng  miller  of  the  valley  la  the 
Arnonon  wiriied  to  imitate  the  tailor,  and 
tmmA  only  in  ""^'''F  tbe  fa 

iTWonnim  by 

rfthetailot'slii 


ig  locks  of  Gnilda  are  scarcely  known 
eccnit  in  the  country,  and  moat  authoni  who  have 
writtm  about  Brittany  do  not  even  mention  them. — 


THE  HOLTZER  CTLINSEE  BATTEKY- 

raitus  desiiv  to  obtain  an  open-circuit  battery  of 
X  luge  gtoenting  power,  and  one  which  should 
led  to  th 


Air  IHPBOTEB  AATZFICIAL  LEQ. 

A  N  artificial  limb  designed  tor  use  by  a  penon 
[1.  whose  leg  has  been  amputated  between  the 
knee  and  foot,  which  will  not  chafe  tbe  stump  of 

.1 '  raw  the  »u' *     ■     •■  .     .    • 

lerGault, 

'^gs.  1  and  S  show  side  elevatious  and  a  central 
'utical  section  through  the  aokle  piece  and  foot, 
rith  puts  broken  away.  Three  sockets  ais  em- 
ilojed,  a  Ihish  socket,  a  stump  socket,  and  an 
iiuter  socket  for  holding  the  stomp  socket,  the 
outer  socket  being  supported  from .  the  ankla  or 
foot-piece  by  brace  rods.  The  stump  socket  is  shown 
in  Fig,  S,  and  is  composed  of  hard  vulcanised 
rubber  or  other  suitable  material 


desired  rigidiW.  The  thigh-socket  supporting  arms 
are  lupportea  from  the  stump -supporting  arms 
shown  in  Fig.  2,  being  hinged  thereto,  and  forming 
upward  extensjona  01  a  base-plate  secured  to  the 
ankle-piece  by  bolts  which  pass  downward  at  each 
side  at  the  back.  The  ankle-bolt  U  of  the  ordi- 
nary form,  but  the  joint  is  made  of  gnttajiercha 


rbard  rubber. 


t  the  bock  of  the  odde-p 


STEEL   AS    AS    EHGIHEEBHO 
^^^  KATEBIAL. 

.  \\f  UIL8T  the  growing  use  of  steel  as  as  «igi- 
I  V  V  neering  material  testifies  nnmintskshly  lo 
■»■  ■unap^nr  -"Stability  for  general  putposa,  jrt 
ons  where  it  appears  to  tp  rejKied 

1,  and  these  instances  seem  litdr  to 

have  been  on  the  increase.  The  greater  liatdil;  1I 
steel  U>  cotTOsioQ  is  in  many  cases  tbe  cause  ol  ttd) 
preference  for  the  older  metal,  especially  in  boilai 
the  feed-water  is  bad.  Hnch  has  b«n>  Btl 
Thames  mud  ;  bnt  it  is  doubtful  whdbs  it 
is  worse  than  the  ingredients  of  Stofiordahire  caul 

isance  to  the 

e  sometimee  1 

am  user  paying  as  much  as  £400  toraboileT  30ft. 

iR  by  gft..  and   insisting,   as  one  of  hll  dud 

editions,   that  it  should   not  be  made  of  9t«l. 

man;  casea,  however,   steel  is  doubtleas  «m. 

mned  unneoassarily.     An  ironmaster  pot  itfd  ia 

the  bottom  of  his  boQers  and  bad  to  have  than  n. 

bottomed  before  it  had  worn  three  months.    H(  pot 

and  the  iron  continued  veiy  madi  Idd^. 

se  like  that  there  must,  one  would  ttmill, 

len  some  serious  defect  somewhere.    Man 

often    than   steam  users  think,   failures  is  biila 

working  arise  from  electrolytic  action  where  isrioa 

metals  are  in  conjunction.     A  notable  instaDCfot 

this  kind  nas  mentioned  at  a  meeting  just  beld,  of 

the  South  Staffordshire  Institute  of  Ironind SwJ 

Works  Managers.    A  paper  w 


Holtaor  <rriinder  battery  of  the  Lecloncbt  type,  by 

" 1.  Boltzer    and    Catxif,  of    Boston,    shown 

'n  yig-  1  and  in  section  in  Fig.  2.    As 
n  r^erring  lo  the  cuts,  the  battery 


alone ;  the  second  port  being  the  gl^iss  jar.  The 
cylinder,  resting  on  the  top  of  the  jar,  forma  by  its 
wei^t  a  wetl-ttoled  joint,  thus  preventing  evapora- 
tion. There  are  no  fragile  parla  to  be  eaaUy  broken, 
but  one  string  heavy  caj-bon  of  crlindncal  form, 
having  a  bin<Uig  post  well  secured  tn  it  and  tho- 
roughly protected  from  salts.  The  «iic  is  separated 
from  the  crhnder  l^  a  porcelain  pie<re  of  wedge 
shajie  to  i>e:nro  a  do-c  fit.  Tliui  i«  prc^tnted  one 
of  the  simple«t  and  mii't  prvji^jbJu  lorms  of  La- 
danchi  battery  obtainable. 


a  vertical  bore  in  which  works  a  rod,  ah 

Fig.  3,  designed  as  a  practical  substitute 

heel  cord  commonly  employed,  and  also  intended  to 
obviate  the  necessity  (or  a  toe  cord  or  an  instep 
cord.  That  it  may  rock  backwards  and  forwards, 
this  heel- rod  is  hinged  at  its  lower  end  to  the  upper 
end  of  tbe  bolt  or  guidepost  of  a  heel  spiing,  shown 
in  Fig.  1,  the  bolt  extending  downward  to  a  plane 
with  the  ball  of  the  foot,  while  below  tho  head  of 
the  bolt  is  a  rubber  or  clastic  block  socketed  in  the 
upper  (ace  of  the  heel  of  the  foot.  With  the 
ment  of  the  body  in  walking,  the  ankle  piect 
on  its  joint,  the  coiled  spring  on  Che  heel  rod  aiding 
the  wearer  in  bending  the  knee  and  lending 
natural  movement  to  the  some,  while,  by  means 
de-plate  and  giiidi'-boll,  with  the  heel-api 


he  soUd  " 

>rdinary  artificial  limb,  i 


Walkeden 


entitled, 
and  in  the  cou: 


nof  c 


d^OT^by  Mr,  Z  E. 


jlectrolytic  action  waa  touched 
Tucker,  metallurgical  chemiat,  of  Smethvick. 
knew,  he  said,  of  cases  in  that  district  inn  — 
boiler  explosionB  had  been  cloarl;  attributatila  Uj 
electrolytic  action  aet  up  by  the  oombinadon  0!  iioii 
and  stml  in  the  construction  of  the  boiler,  wi  It 
the  presence  of  brass  Bttinga.      This  actinn  tW 

manganese  bronze  and  phosphor  tironze  and  smilv 
materials.  The  intention  had  been  to  prevail  !«■ 
rosion,  but  the  eSect  was  just  the  leveiae,  fm  tt' 
electrolytic  action  had  been  very  marked  at  loth 
ends  of  the  tie-rods,  and  the  steel  plates  had  b««i 
correepondingty  corroded  at  those  particular  poinli- 
Doublleas,  many  instances  of  the  kind  adductd  bi 
Mr,  Tucker  could  be  recorded  where  the  blame  naU 
neither  with  bad  feed  water,  nor  with  the  onalityrf 
steel,  but  with  unsuitable  combinationa  of  mdiK 
-Thr  £Hji«ifr. 


SemoTBl  of  Tattoo-marka.— The  remonltJ 
Utloo-marks  is  a  matter  of  no  litUe  difficulty,  aaf 
many  different  methods  have  been  tried  (bliflenv. 


il  on  their  arms  or  hands,  and  letting  il 
act  for  a  few  seconds,  plunge  the  limb  in  wstcr. 
The  following  method  la  rBOommendedbyU- VinM 
(in  the  i;iTm.!KTf«fiJ(j(«):— The  akin  is  first  covereJ 
with  a  concentrated  solution  of  tannin,  aJiJ  if 
tattooed  with  this  in  the  parts  to  be  clesnoii.    Tbm 


e  of  sil™  en 
e  ports,    which  become  ~ 


Q  ordinary  nitrate  of  sjlver  crayon  is 

---  Torta,    which  become  black  by  fi 

I  of  lilTec  in    the  superficial  layer  n( 


Bdtyit.    -^du* 
in  three  or  f>wr 

reddish  scar,  free  of  tattoo  marks,  and,  in  a  fej 
lonths,  litUe  noticeable.  It  is  well  to  do  Ihf  "i" 
potches  about  the  die  of  a  five-ft^c  p«ef 


several  times  a  day 
days,  and.  in  a  fortnight 
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SCIENTIFIC   NEWS. 

WITH  the  great  Lick  telescope,  Mr.  Bum- 
ham  hiu  discovered  that  Alpha  UnuD 
Ma  j  oris  is  a  close  doable,  the  companion  being 
<)f  the  llth  mag.  The  following  measures  have 
bron  published:— 1889-142  P.  327";  D.  0-96". 
lSS9-lol  P.  32d-9»;  D.  0-83".  The  companion 
could  not  be  detected  with  the  12in.,  even  when 
£c-arched  for  after  discovery  under  favourable 
conditions.  Mr.  Bumham  also  reports  the  dis- 
covery of  small  companions  near  several  other 
bright  stars  in  Ursa  Major. 

Barnard's  comet,  e,  1888,  has  the  following 
tphemeris  for  Berlin,  midnight,  on  May  8: — 
R.A.,  23h.  20m.  64s.  ;  N.  Dec.  1*  641'.  The 
position  of  his  comet  /  1888,  for  same  time  is 
R.A.,  9h.  36m.  368. ;  N.  Dec.,  37*  30*4'. 

In  No.  2,888  of  Attronotniaehe  Xaehrichten  there 
is  a  paper  by  M.  BelopoUky,  of  Moscow,  con- 
taining the  results  of  several  determinations  of 
fltcUar  parallax  which  he  has  deduced  from  a 
discussion  of  the  meridian  observations  of  the 
late  Herr  A.  Wagner  at  Pulkowa.  For  the  two 
stars  of  61  Cygni  he  obtains  parallaxes  of 
0-47"  and  0-65"  respectively;  for  Sinus,  0*43"; 
for  the  two  stars  of  Eta  Draconis,  0*32"  and 
0-28'  respectively;  for  Nu  Herculis,  0*40";  for 
(JammaHerculiB,  O-ll" ;  and  for  10  UrsaB  Majoris, 
0-20. 

It  is  to  be  regretted  that  before  he  had  time  to 
complete  the  an'angements  with  the  University 
of  Cambridge  in  connection  with  the  munificent 
offer  of  his  great  refractor  and  its  Accessories, 
Mr.  liobert  Stirling  Nowall,  F.R.S.,  F.R.A.S., 
should  have  been  "called  away."  He  had 
reetched  the  age  of  77,  however,  and  had  done 
much  useful  work  in  his  time.  Bom  in  Dundee 
in  1812  of  an  old  and  respected  Scotch  family, 
hrt  entered  a  mercantile  office,  and  afterwards 
came  t-o  London,  where  his  talents  found  more 
gt>nial  employment  under  the  late  Mr.  Robert 
M'Calmont  in  connection  with  experiments  on 
the  rapid  production  of  steam,  in  1840  Mr. 
Xewall  took  out  a  patent  for  making  wire  rope : 
it  was  this  invention  that  made  submarine  tele- 
graphy possible.  He  established  works  at  Gates- 
head, and  his  iirm  manufactured  and  laid  the 
Dover  and  Calais  cable  in  1860,  the  Holyhead 
nnd  Howth  and  Port  Patrick  in  1862,  and  the 
Dover  and  Ostend,  the  Firth  of  Forth,  and  the 
Holland  cables  in  1853.  In  November,  1854, 
Mr.  NewaU  suggested  a  cable  from  Varna  to 
Balaclava  to  the  Duke  of  Newcastle,  then 
Minister  for  War.  The  Black  Sea  cable  was 
Liid  by  Mr.  NewaU  in  1855,  and  the  Red  Sea 
cable  in  1859.  He  devoted  much  of  his  time  to 
sr-ientific  work,  and  had  a  26in.  refiacting  tele- 
.si^ope  constructed  by  Cooke  and  Sons,  which, 
yxuM.  before  his  death  he  offered  as  a  gift  to  the 
University  of  Cambridge.  To  local  matters  Mr. 
NewaU  devoted  much  of  his  time.  He  was  twice 
Muyor  of  Gateshead,  and  he  was  unanimously 
ciskei  to  be  mayor  again  this  year  when  the 
British  Association  will  visit  Newcastle. 

The  death  is  announced  of  the  Rev.  J.  H. 
Thompson,  vicar  of  Cradley,  who  possessed  an 
extensive  and  valuable  collection  of  European 
phints,  which  ho  has  bequeathed  to  the  Worces- 
tershire Naturalists*  Museum. 

Herr  Joseph  Wemdl,  the  famous  inventor  of 
the  rifle  which  bears  his  name,  died  on  Monday. 
lio  was  a  self-made  man,  whose  fortunes  began 
to  riso  after  the  Austro-Prussian  war  of  1866, 
when  he  started  a  factory  for  the  making  of  his' 
breoch- loaders  at  Steyr.  That  was  subsequently 
/'onvorted  into  a  joint-stock  company,  with  Herr 
'U'ornfll  as  director  and  principal  shareholder, 
and  at  present  is  under  contract  to-  deliver  no 
f<'wer  than  460,000  rifles  to  the  German  Grovem- 
mont. 

The  British  Association,  which  has,  by  the 
extent  of  its  donations,  acquired  the  right  to  be 
rupre^nted  on  the  Council  of  the  Marine  Biolo^- 
c^  AB^ociation,  has  selected  as  its  representative 
Prof.  Flower,  the  president  elect. 

Sir  J.  B.  Lawes,  F.R.S.,  who,  by  his  experi- 
ments at  Rothamsted,  8t.  Alban*s,  has  done  so 
much  to  promote  agriculture  and  our  knowledge 
of  x>lant  life,  announced  some  years  ago  his  in- 
tontion  of  bequeathing  his  laboratories  and 
m<i^;un3,  with  50  acres  of  land  and  a  sum  of 
£U)0,000,  in  order  that  the  field  and  laboratory 
i;\(K'tiinents  might  be  continued  aft^r  his  death, 
'i'hi*  property  is  vested  in  three  trustees,  and  is  to  be 
^A'iimiiisterea  by  a  committee  of  nine  representa- 


tives of  learned  societies.  During  the  past  few 
months  these  have  been  nominated.  They  con- 
sist of  four  Fellows  of  the  Royal  Society,  one 
Fellow  of  the  Linnean  Society,  two  members  of 
the  Council  of  the  Royal  Agricultural  Society, 
one  Fellow  of  the  Cnemical  Society,  and  the 
owner  of  Rothamsted  for  the  time  being.  These 
are  appointed  for  five  years,  but  the  societies 
have  full  power  to  reappoint  them.  At  the  last 
ordinary  meetinp^  of  the  Council  of  the  Royal 
Agricultural  Society,  Sir  John  Thorold  and  Mr. 
Charles  Whitehead  were  appointed  to  represent 
that  body  on  the  committee.  * 

The  meeting  of  the  Royal  G^graphical  Society 
on  May  12  -wiiil^  it  is  said,  be  a  Stanley  field- 
xlight.  The  paper  is  by  Mr.  Werner,  who  has 
been  making  revelations  oenceming  Uie  Congo 
Free  State.  This  will  lead  to  a  discussion  of 
Mr.  Stanley's  letters,  afid  among  those  who  are 
expected  to  speak  are  Sir  F.  D.  Winton,  the 
Rev.  Horace  Waller,  Colonel  Grant,  Mr.  Joseph 
Thomson,  and  Mr.  H.  H.  Johnston,  who  hios 
returned  from  his  mission  to  Lisbon. 

At  a  recent  meeting  of  the  Physical  Society 
some  photographs  of  lightning  taken  by  Mr. 
•Shepherd,  of  Bayswater,  were  examined  and 
discufscd,  and  a  paper  was  read  by  Mr.  G.  M. 
Whipple  on  the  "  Dark  Flash"  and  on  "Ribbon 
Lightning."  A  writer  in  the  BaytwaUr 
Chronicle  says,  speaking  from  personal  knowledge, 
that  the  *' ribbon"  hghtning  photograph  was 
taken  in  the  open  air,  and  not  through  a  window, 
and  that  the  dark  flash  is  not  a  reversion  of  any 
other  flash  shown  in  the  same  plate.  The  only 
theory  which  so  far  explains  the  curious  pheno- 
menon of  a  dark  flash  of  lightning  being  seen 
amongst  the  ordinary  white  flashes  in  a  photo - 
gmph  seems  to  be  that  which  has  been  offered  by 
P«)f.  Stokes,  F.R.8.,  and  Prof.  Curtis,  of  Har- 
vard University.  Both  these  authorities  arrived 
independently  at  the  conclusion  that  the  dark 
flash  shown  is  really  the  path  of  a  dead  flash — 
that  is,  a  vanished  flash  which  has  left  a  track 
of  heavy  nitrous  oxide  gas  behind  it  in  the 
atmosphere,  impervious  to  the  light  of  the  flashes 
immcoiately  following,  and  thus  appearing 
opaque  in  the  picture.  We  understand  that  Prof. 
Stokes's  suggestion  for  charging  a  camera  in  the 
daytime  during  a  thunderstorm,  and  taking  off 
the  cap  just  after  a  fla^  has  disappeared,  wul  be 
adopted,  inasmuch  as,  according  to  the  theory,  a 
deaa  flash  should  certainly  record  itself  on  the 
plate  under  such  circumstances. 

The  claim  of  the  invention  of  the  screw- 
propeller  for  the  late  Captain  Ericsson — a  claim  he 
never  made  himself — Shaving  been  shown  to  be 
without  foundation,  it  has  been  asserted  that  he 
was  not  even  the  inventor  of  the  Monitor  type  of 
flghting  vessels,  for  a  caveat  was  flled  in  the  U.S. 
Patent  Office  by  a  Mr.  T.  R.  Timby,  of  New 
York,  in  1843,  and  this  Mr.  Timby  was  paid  by 
the  builders  of  the  first  monitor  for  the  ri^ht 
to  use  his  patent  for  the  erection  of  revolvmg 
forts  on  the  coast.  Mr.  Timby  says  he  took  the 
idea  of  the  revolving  plan  for  defensive  works 
from  the  circular  form  of  Castle  William,  on 
Governor's  Island,  when  he  first  visited  New 
York,  and  that  he  made  a  model  of  a  marine 
turret,  which  he  stiU  has,  in  1841.  The  truth 
seems  to  be  that  Ericsson  was  the  "practical 
inventor,' '  for  he  himself  stated  that  the  revolving 
platform,  open  or  covered,  was  not  novel,  as 
a  design  for  a  floating  revolving  circular  tower 
was  published  by  Abraham  Bloodgood  in  1807, 
and  the  Nautical  Gazette  of  1806  contains  an 
account  of  a  "movable  turning  impregnable 
battery,  invented  by  a  Mr.  Gillespie,  a  native  of 
Scotland." 

At  the  recent  exhibition  of  the  phonograph  in 
Paris,  M.  Gounod  said  that  if  a  tune  were  played 
and  recorded  on  the  cylinder,  it  might  be  traiis- 
posed  into  different  keys  by  turning  the  cylinder 
faster  or  slower.  It  is  stated  that  this  fact  was 
demonstrated  by  means  of  a  comet  played  near 
the  phonograph. 

One  of  the  Strong  locomotives  has,  according 
to  the  Railway  ^V/<^(U.S.),  been  making  high 
rates  of  speed  on  the  New  York,  Lake  Erie,  and 
Western  Railroad.  The  average  rate,  including 
stoppage,  was  only  29  miles  an  hour ;  "  but  on  a 
bit  of  good  road  one  mile  was  made  in  48  seconds, 
another  in  52,  another  in  66." 

Some  heavy  locomotives  have  been  put  to  work 
on  the  mountain  division  of  the  Philadelphia  and 
Reading  Railroad.  The  actual  weight  in  work- 
ing order  of  these  engines  is  153,0401b.,  136,3401b. 
of  which  is  on  the  driving  wheels.    The  tractive 


force  is  2711b.  per  pound  of  average  pressure  in 
the  cylinders,  which  are  22in.  in  dmmeter  by 
28in.  stroke.  The  driving  wheels  are  60in.  in 
diameter,  and  the  boiler  is  13ft.  6in.  long  over 
the  tube-plates.  It  contains  270  tubes  of  2|in. 
diameter.  The  firebox  is  lift,  long  by  42in. 
wide  inside  dimensions,  and  is  placed  al>ove  the 
frames  instead  of  between  them.  The  total 
heating  surface  is  2,3458q.ft.,  185  of  which  are 
in  the  firebox.  The  engine  is  intended  to  bum 
anthracite. 

The  report  of  the  Department  of  Mines  of  New 
South  Wales  for  1887  gives  full  statistical  details 
and  a  number  of  reports,  including  some  by  Mr. 
Etheridge,  jun.,  the  palaeontologist  of  the  Geo- 
lo^cal  Survey,  on  fossils.  In  the  Inverell  dis- 
trict it  appears  that  as  many  as  23,000  diamonds 
were  found,  mostly  very  small. 

Dr.  R.'A.  F.  Penrose  contributes  a  valuable 
paper  on  "  The  Nature  and  Origin  of  Deposits  of 
Phosphate  of  Lime"  to  the  BuUetina  (No.  46)  of 
the  U.S.  Geological  Survey.  Prof.  Shaler,  in  an 
introduction,  explains  that  the  paper  is  to  be 
regarded  as  part  of  a  wide  in(|uiry  into  the 
subject  of  pnosphatic  manures,  involving  both 
chemical  and  geological  questions,  which  can 
only  be  successfully  carried  out  by  the  co-opera- 
tion of  the  geological  surveys  with  the  experi- 
mental agricultural  stations  m  the  United  States. 
It  is,  however,  a  domprehensive  description  of 
the  occurrence  of  minend  phosphates  in  all  parts 
of  the  world. 

It  is  stated  that  Major  Crichton,  of  Linn, 
Dairy,  has  left  about  £30,000  to  the  University 
of  Edjiiburgh  for  the  endowment  of  bursaries  and 
scholarships. 

Chicago  wiU  probably  have  the  finest  library 
in  the  world  in  the  course  of  a  few  years.  Mr 
W.  L.  Newberry,  one  of  the  earliest  residents, 
left  the  sum  of  half  a  million  sterling  for  ^e 
purpose,  and  a  temporary  building  has  been  used 
for  some  time.  It  is  now  intended  to  erect  a 
magnificent  edifice  capable  of  holding  300,000 
volumes. 

At  the  annual  meeting  of  the  Zoological  Society 
on  Monday  it  was  stated  that  the  number  of 
members  was  3,076,  the  total  income  for  the  past 
year  was  £24,025  (£13,284  received  for  admission 
fees),  and  the  total  expenditure  £24,139.  There 
have  been  948  deaths  of  animals,  but  the  additions 
numbered  1,121,  of  which  672  were  presented, 
143  purchased,  and  168  were  bred  in  the  Gardens, 
the  remainder  being  deposited.  The  total 
number  of  animals  at  the  end  of  last  year  was 
2,290. 


Vegetation  in  the  Congo.— From  a  report  of 
the  Belgian  Consul-General  in  the  Congo  State,  it 
appears  that  the  effort  made  to  introduce  European 
vegetables  and  fruits  in  that  district  have  been 
rewarded  with  very  great  success.  The  Govern- 
ment has  imported  tobacco  seeds  from  Havana  and 
Sumatra,  which  is  cultivated  in  conjunction  with 
native  tobacco.  The  natives  cultivate  tobacco 
badly,  but  efforts  are  being  made  by  the  Govern- 
ment to  teach  them  better  methods.  The  inhabitants 
of  the  Lower  Congo  have  been  very  successful  in 
cultivating  not  only  the  usual  African  products, 
such  as  manioc,  sweet  potato,  &c.,  but  also  sorghum, 
maize,  and  the  "  wanau  "  haricot,  called  "  Boma  " 
by  the  natives.  The  cotton  plant  grows  in  its  wild 
state,  and  the  natives  manufacture  from  it  hats, 
wallets,  &c.  No  effort  has  yet  been  made  to 
cultivative  it  for  trade  puiposes. 

Separating  KlneraLs. — Mr.  Carus-Wflson 
has  devised  an  effective  dry  method  for  separating 
the  denser  minerals  from  sand.  A  piece  of  card- 
board about  2ft.  long  is  bent  in  the  form  of  a  shoot 
or  trough  (it  must  not  be  allowed  to  break),  and 
held  in  this  form  by  elastic  bands  at  either  end ; 
this  must  then  be  held,  or  fixed,  at  an  angle  suffi- 
ciently inclined  to  allow  the  sand  to  travel  slowly 
down  the  shoot  on  being  gently  tapped.    A  small 

auantity  of  the  sand  to  be  treated  is  now  placed  at 
16  head  of  the  troush,  which  is  then  tapped  with 
the  finger.  When  me  trough  is  tapped,  the  sand 
travels  slowly  down,  and  m  doing  so  the  denser 
gprains  lag  behind,  forming  a  dark  m&si  in  the  rear 
of  the  stream ;  this  dark  mass  increases  as  the  sand 
flows  on,  and  must  be  collected  and  placed  in  a  re- 
ceptacle just  the  moment  before  the  last  tap  would 
cause  it  to  fall  off  the  trough.  When  a  sufficient 
quantity  of  this  denser  sand  has  been  thus  ooUeoted, 
it  should  be  placed  in  the  lid  of  a  cardboard  box 
(about  12in.  by  6in.\  and  gently  shaken  to  and  fro 
at  a  slightiy  indinea  angle,  the  mass  being  at  the 
same  time  gentiy  blown  upon  with  the  breath.  The 
finer  quartz  grains  will  thus  be  blown  away,  and 
hardly  any  but  tiie  6eaaer  grains  wiU  remain. 
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LETTERS  TO  THE  EDITOE. 


»»» 


[W€  do  moi  hold  ounelvee  reaponnhU  prr  (A«  opinioiM  0/ 
our  eomtfjpoAicnjf.  Th^  EdU^r  respectfully  requests  that  atl 
communkations  should  he  draten  up  cu  bri^y  as  postnXle.l 

AU  eomtnimkationa  should  he  addressed  to  the  Bditob  of 
1^  EXOUSR  MxCHAXIC,  832,  Strand,  W.O. 

AU  Cheques  mid  Post^ffiee  Orders  to  he  made  payalUe  to 
J.  Pasimobs  Edwards. 


•  • 


In  order  to  faeititate  referenee^  Correspondents^  when 
speaking  of  any  letter  previously  in^rted,  wiU  oblige  by 
metUioning  tA«  number  of  the  L^ter,  as  toM  as  the  page  on 
Vfhieh  it  appears, 

"I  woold  bave  everyone  write  what  he  knows,  and  aa 
mnich  as  he  knows,  but  no  more ;  and  that  not  in  this 
only,  hut  in  all  other  subjects :  For  audi  a  person  may 
faaYO  soma  partioular  knowledge  and  ezpenenoe  of  the 
natore  of  auoh  a  person  or  su^  a  fountain,  that  as  to 
other  things,  knaws  no  more  than  what  everybody  does, 
and  yet.  to  keep  a  clutter  with  this  little  pittance  of  his, 
^Nlll  nnoertake  to  write  the  whole  body  of  physicks,  a  vice 
from  whence  great  inconveniences  derive  their  originaL*' 
-^Moniaign^e  JSssays, 

—     ♦♦»    - 

THB  PHOTOaaAPHS  OF  THE  SOLIFSE 
OF  JAVXTABT  1st— THE  ULTE  K. 
CHBV&EUIi  —  LOOKTEB'S  <*ASTBO- 
NOmr>*  AHD  "F.B.A.S."— WAIil.  STJM^- 
DIAIf-^OALOXTIiATIKa  B.A.  OF  THE 
KOOK  —  THE  OONSTELI^TIONS  — 
XEAH  AJSTD  APFABElTr  TIME  — 
HAaiOSCOFE— WOBK  AT  HABVABD 
OOLIiBaE— THE  IjATE  DB.  BE  LA  BITE 
—THE  MASS  OF  A  BINAB7  STAB- 
OHBMISTBT,  OOMETS,  AJSTD  GBAZES 
—  HOBN  —  OHEAP  EaXIATOBIAX 
MOTTNTINGh— INDICES  OF  BEFBAC- 
TION— COMBINATION  OF  COLOUBS. 

[29881.] — ^Bt  oombininff  the  vaiious  features  ex- 
hibited in  Mr.  Barnard's  fine  series  of  negatives  of 
the  total  solar  edipee  of  January  Ist,  Prof.  Holden 
has  produced  a  drawing  of  the  sun's  corona  con- 
taining a  perfectly  marvellouB  wealth  of  detail. 
Among  other  notable  results  of  his  investigation  is 
the  disoovery  "  that  the  so-called  polar  rays  of  the 
corona  can  be  traced  all  round  the  sun's  drcumfer- 
enoe^  even  at  the  equator ;  and  thus  that  we  must 
consider  these  polar  rays  (so-called)  as  a  special 
typical  form,  quite  different  from  the  other  class  of 
rays  which  thev  resemble  in  appearance,  but  which 
are  only  to  be  found  assodatea  with  tbe  equatorial 
wings  and  extensions  of  the  outer  oorona."  And 
although  88  Prof.  Holden  remarks,  no  photograph  of 
the  corona  traces  the  equatorial  win^  just  spoken 
of  beyond  60'  from  the  sun's  centre,  Mr.  Barnard's 
exhibit  &int  extensions  as  far  out  aa  1**  15'  of  are : 
and  it  is  evident  that  the  outer  oorona  instead  of 
quickly  terminating,  must  extend  far  out  into 
space :  nay,  in  negatives  taken  by  Messrs.  Ireland 
and  Lowden  the  outer  oorona  is  traceable  with  ease 
out  to  1°  35',  and  with  greater  difficulty  to  2^  15' 
and  2**  45'  respectively.  It  is  evident  that  when  the 
'v^ole  of  the  observations  (visual,  spectroscopic,  and 
photographic)  of  this  eclipse  come  to  be  discussed 
and  summarised,  a  very  valuable  addition  must  be 
made  to  our  knowledge  of  the  physical  constitution 
of  the  sun  and  his  surroundings. 

Peiiiaps  in  connection  with  your  short  biography 
of  Chevreul  on  p.  151, 1  may  invite  attention  to  the 
large  extent  to  which  we  are  indebted  to  him  for 
the  present  artistic  decoration  of  our  homes.    Prior 
to  the  appearance  of  his  famous  book  on  Colour, 
Hie  mool  violent,  glaring,  and  inartistic  combina- 
tion of  colours  was  aa  common,  as  it  is  happily 
now  rare.    Chevreul  it  was  who  first  explained  to 
ns  not  only  that  blue  and  green,  or  green  and 
yellow,  infuxtaposition,  are  hideous,  but  why  they 
are  so.    He  it  was  who  taught  our  art  decorators 
the  true  principles  of  chromatic  harmonv  and  con- 
trast, and  purmed  our  taste  in  the  far  from  unim- 
portant matter  of  painting  our  houses.    Let  ns 
acknowledge  our  obiligations  in  this  respect,  and 
testify  our  gratitude  to  the  great  French  oen- 
tenanan  savant. 
Learning,  from  what  haa  recently  appeared  m 
ese  oolumna  ""^  "  ""^      *  "         -  ..     . 
tiioh  forma  tl 
Astronomy 
mentazy  Lesoons,"  I  now,  of  course,  know  that  it 
is  a  reproduction  of  a  photograph  of  Nasmyth's 
plaster  mo^  of  Copermcus,  taken,  if  I  mistake 
not,  from  a  plate  which  appeared  some  years  since 
in  one  of  Be  la    Rue's  JPocket-books.    I  have 
Noble's  "  Hours  with  a  3in.  Telescope  "  before  me 
as  I  write,  and  I  notice  that  his  dcetch  of  Coper- 
nicus is  simply  that  of  the  crater  itself,  and  not  of 
its  suxTOunoings,  as  shown  in  Nasmyth's  model.   It 
is  drawn  with  too  high  a  sun,  ana  ought  to  have 
been  taken  when  the  shadows  were  fonger;  but 


ing  was  made  with  a  3in.  achromatic !  To  expect  a 
Uttie  refractor  like  this  to  show  one  quarter  ox  the 
detail  visible  in  a  reflector  with  a  mirror  of  more 
than  seven  times  its  area,  is  to  betrav  —  well, 
let  us  say — ^inexperience,  which  certainly  should 
disqualify  him  from  any  attempt  to  pose  as  an 
oracle,  or  to  dogmatise  as  to  the  relative  merits  or 
demerits  of  pictiires.  With  reference  to  the  con- 
cluding portion  of  the  letter  of  '^Yeretatem 
Teneo/'  I  navely  doubt  if  there  is  such  a  thingas 
a  good  detailed  drawing  of  Copernicus  in  anv  ele- 
mentary book,  or,  in  fact,  in  any  astronomical  book 
whatever,  ^mo  years  ago  there  was  a  rather 
elaborate  one,  by  Secchi,  which  appeared  in  the 
B.A.S.  Memoira  ;  but  I  have  not  the  volume  hero. 
There  is  also  one  from  a  terribly  worn  plate  at  the 
end  of  Sir  John  Herschel's  "Outlines  of  Astro- 
nomy." Chambers  has  a  purely  ftocy  picture  from 
Nasmyth  in  his  "  Descriptive  Astronomy."  As 
the  aspect  of  a  lunar  formation  varies  exceedingly 
with  cnange  of  illumination,  your  correspondent 
had  better  obtain  the  loan  of  Schmidt's  great  map, 
andtry  to  trace  out  the  features  delineated  there. 
Some  of  the  drawinp  of  lunar  craters,  by  the  way, 
of  which  engravings  have  appeared  in  these 
columns,  have  been  as  ^ood  and  truthful  as  any 
that  have  yet  been  published. 

Is  not  the  beginning  of  reply  68282,  on  p.  159, 
ratiier  likdy  to  mislead  the  querist  to  whom  it  is 
addressed  ?  Of  course,  if  the  gnomon  of  a  dial  be 
set  up  rigidly  parallel  to  the  earth's  axis,  the  honrs 
may  DC  marked  in  by  the  aid  of  a  chronometer, 
allowance  being  made  for  tiie  equation  of  time ;  but 
even  then  refxaction  will  prevent  the  graduation 
from  being  absolutely  accurate.  Where  "longi- 
tude" comes  in  though — ^save  in  the  case  of  tne 
chronometer  or  dodc  Tnfulring  Greenwich  Mean 
Time,  I  do  not  quite  see.  Local  time  +  or  ^  the 
equation  is  what  is  required,  and  what,  if  the  opera- 
tion is  to  be  performed  by  a  beginner  without  a 
mistake,  the  cluonometer  ought  to  show. 

I  am  wholly  at  a  loss  to  conceive  what  "  Bnric  " 
means  when  he  says  (in  query  68374,  p.  161)  that 
"  Some  time  ago  *F.B.A.S.'  said  that  the  B.A.  of 
the  moon  was  not  measured  off  on  the  terrestrial 
equator."  On  two  occasions  do  I  remember  reply- 
ing to  questions  oonoeming  the  position  of  the  moon 
with  reference  to  particular  parts  of  the  earth's  sur- 
face—viz., in  letter  231d2,  Vol.  XXXIX.  p.  583; 
and  in  letter  27751,  Vol.  XLV.  p.  605.  In  neither 
of  these  letters  does  the  wholly  needless  remark 
attributed  to  me  occur.  Why,  of  course,  the  moon^s 
B.  A.  is  measured  on  the  eetutial  equator ;  but  this 
is  merely  that  great  circle  in  the  heavens  cut  out  by 
the  plane  of  the  terrestrial  equator  produced.  If 
'*  Buric  "  will  turn  back  to  the  two  letters  to  which 
I  have  referred,  he  will  find  out  how  to  determine 
at  what  part  of  the  earth's  surface  the  moon  is  in 
the  zenith  at  any  given  instant,  which,  I  take  it,  is 
all  he  requires. 

"J.  M."  (query  68371.  p.  161)  will  find  a  good 
oommentaxy  on  Achilles^  Shield  in  the  concluding 
chapter  of  the  first  series  of  Proctor's  *' Light 
Science  for  Leisure  Hours."  Proctor's  essay  on 
*'  The  Ori||in  of  the  Constellation  Figures  "  will  be 
found  in  his  *<  Myths  and  Marvels  of  Astronomy," 
and  not  in  KnowUdge.  Incidental  reference  is 
made  to  the  Shield  of  Hercules  and  its  signification, 
in  the  essay  referred  to.  Kurtz's  book  has  never 
been  traniuated  into  English.  I  do  not  know 
Lamb's  translation  of  Aratus  (which  is  presumably 
whatismeantby"Arators") ;  but  the<&a(i;o/x€i/aand 

AiotrrjfJiiia  have  been  translated  over  and  over  again. 

Maomillans  published  a  very  good  rendering  by  Mr. 
Poste.  Sir  William  Drummond's  essay  must  have 
been  out  of  print  for  ages.  A  high-class  second- 
hand bookseller  would  be  the  man  to  apply  to,  to 
obtain  his  work2_^  nowj)rocurable  at  all. 

Inreplyto"W.H.  H."  (query  68384,  p.  162), 
Mr.  W.  r.  Allen  Is  substantially  right  in  what  he 
says,  though,  of  course,  the  nnequal  motion  of  the 
Sun  in  the  Ecliptic  also  operates  in  producing  the 
difference  between  mean  and  apparent  time,  some- 
times combining  with  the  obUqm^  of  his  path  to  the 
Equatorto  aggravate  that  differenocj  atotnersopera- 
tinig  indiminisning  ^t.  Suppose  that  m  our  figure  Y E 


Teneo  "  in  letter  29838  (p.  153),  is  simply  ridicu- 
loos,  as  he  tells  us  that  he  himself  exammed  Coper- 
nicos,  probably  at  a  favourable  period  of  illumi- 
nation, with  an  8in.  reflector,  while  N^oble's  draw- 


represents  the  Equator,  and  Y  F  the  Eclii>tic,  and 
let  us  imagine,  lor  simplicity  of  explanation,  that 
the  Sun  moves  uniformly  in  the  latter.  Now  set  off 
equal  intervals,  Y  A,  A  B,  B  C,  and  so  on,  on  the 

equator.  Ihese  we  may  suppose  to  be  the  arcs  of 
B.  A.  dcMcribed  by  the  Sun  m  any  supposed  equal 
intenrals.  Again,  let  us  set  off  intervals  of  identi- 
cally the  same  length,  T  a,  ab,he,  and  so  on,  on 

the  Ediptie,  and  drop  perpendiculars  from  them  on 


tbe  Equator;  then  shall  we  see  at  once  how  little 
equal  changes  in  Solar  longitude  correspond  to  iht 
concurrent  changes  in  Kight  Asoeuaioa  (npoa 
which,  of  course,  the  difference  between  ap^rc&t 
and  mean  time  depends).  For  suppose  a  nctitiouft 
Sun  to  start  from  Y,  and  travel  on  tne  Equator  toA 
in  a  unit  of  time,  while  simultaneously  the  ml 
Sun  starts  from  Y  and  travels  precisely  the  nme 
distance  to  a  on  the  ediptie ;  then  will  this  real 
Sun  only  have  increased  its  Bight  Ascension  br  the 
arc  Y  a'  instead  of  Y  A  ;  when  it  reaches  b  \it\L 
wiU  be  only  Y  ^  instead  of  Y  B,  and  so  on.  My 
querist  will  find  the  whole  subject  iuteUigibiy  ex- 
plained in  Stubbs  and  Brunnow*B  edition  of 
6rinkley's  '*  Astronomy,"  published  by  Longmans 
and  Co. 

The  hagioscope,  concerning  whidi  *' Question*' 
puts  query  68390,  on  p.  162,  was  a  hole  somewhere 
m  the  side  of  the  chancel  arch,  through  which 
lepers  and  others  might  obtain  a  peep  at  the  altur 
during  ^e  performance  of  Mass. 

That  altogether  admirable  endowment,  theHeuiy 
Draper  Memorial  Fund,  oontinues  to  produce  renilto 
of  the  highest  scientific  interest  and  of  endnnne 
value.  Erom  the  B^>ort  reoentiy  issued  by  ProL 
Pickering,  it  would  seem  that  we  photographic 
study  oi  stellar  spectra  at  Harvard  ii  lapidly 
approaching  completion.  The  photographs  taken 
with  the  Bache  telescope  (which  nas  an  8m.  photo- 
graphic doublet  for  an  object-glass)  cover  the  entire 
Sky  north  of  US'  N.P.D.  About  28,000  spectra  uf 
10,800  stars  have  been  examined,  induding  nearly 
all  stars  of  the  7th  magnitude  and  briditer,  visihle 
in  latitude  42°  23'  N.,  and  the  catalogue  is  now 
almost  ready  for  the  printer.  By  a  very  iageniafu 
process,  the  intensilyof  some  15,000  of  the  spectn 
has  been  measured.  The  telescope  has  now  beea  sent 
to  Peru,  in  order  that  the  remaining  southern  portiiop 
of  tiie  heavens  may  be  photographed  in  identi* 
cally  the  same  way  as  has  produced  sudi  adminUe 
results  in  this  hemir^here.  The  llin.  refractor, 
with  one,  two,  or  four  lar^  prisms  over  the  object- 
glass,  has  been  employed  m  ihe  detailed  study  of  the 
spectra  of  the  brighter  stars,  with  some  remaiiiUe 
and  interesting  results.  The  sodium  line  D,  for 
exaxnple,  is  shown  double  in  photographs  of  Arctiirus 
and  (^pella ;  while  the  components  of  /3  CygnihaTe 
spectra  of  different  types.  I  may  perhaps  add  that 
the  Bache  telescope  nas  also  oeen  emploved  in 
making  a  photografdiic  determination  of  the  oii^- 
ness  of  the  stars,  an  elaborate  memoir  on  which 
forms  No.  7  of  Vol.  XVin.  of  the  "Annals of 
Harvard  Observatory."  Of  this  esdiaustive  mono* 
graph  it  is  quite  impossible  to  ^ve  a  smnmarr 
witnin  tide  limits  of  a  paragraph  m  a  letter,  and  1 
must  refer  any  of  my  brother  leaders  interested  in 
the  matter  to  the  paper  itself,  whence  they  may 
learn  with  what  labour  and  painstaking  ingenuity 
the  photographic  and  photometric  magnitudes  of 
the  oDJects  observed  have  been  oompared,  and  what 
a  foundation  has  been  laid  for  the  future  detection 
of  any  changes  whidi  may  occur  in  the  stellar 
vault. 

By  the  lamented  death  of  Dr.  Warren  Be  U  Roe, 
a  familiar  figure  has  fallen  out  of  the  rsnks  of 
"Rngliifh  astrraionien,  and  we  have  to  deploxe  the 
loss  of  one  who  has  done  much  to  advance  the 
interests  of  science  in  Great  Britain.  When  ve 
look  upon  the  recent  marvellous  results  attained  in 
celestial  photogia^y  bv  Messrs.  CJommon,  Hepiy 
Fr^res,  and  Isu«  Koberu,  we  must  never  lose  sig^t 
of  the  fact  that  the  kte  Mr.  De  la  Bue  was  use 
pioneer  in  the  work  in  which  such  gigantic  strides 
have  been  made  of  late  years.  He  was  sincetely 
and  eaznestlv  devoted  to  scientific  pursuitiL  and  his 
wealth  furnished  him  with  the  means  aqd  oppor- 
tunities of  forwarding  experiment  and  obaerva^ 
of  which  he  was  always  ready  to  avail  himsdf. 
Witness  his  generous  gift  to  the  Oxford  Univezsty 
Observatory.  To  his  genial  and  deli^tful  mnm 
all  who  ever  came  in  contact  with  him  will  hear 
ready  testimony.  The  only  mischief  that  he  era 
did  (innocently  and  unintentionally  enouf^)  ^ 
that  involved  m  his  unfortunate  association  vith 
the  Sunspot  ring.  The  mere  cadgers  who  woe 
scheming  to  perpetrate  (what  Prof.  Pritchard  » 
accurately  as  expressively  called)  "that  gig«pt»c 
job  "  the  "  Solar  Physical  Obeervatoiy,"  wrthar 
own  private  pecuniary  advantage,  were  l«*^ 
fortunate — ^from  their  own  point  ox  view— in  eniia- 
ing  the  sympathies  and  obtaining  the  advocacy  <n 
BO  transparentiy  honest  a  man  as  Wairsn  Ds  » 
Bue.  All  the  world  knew  that,  unlike  his  Bm- 
dates  in  the  matter,  he  had  nothing  whatever  to 
gain  by  it,  and  so  the  unBelfish  co-operation  of  soo 
a  man  misled  many  who  would  otherwise  have  s^ 
through  the  whole  contemptible  scheoie  rea*^ 
enouSi.  He  is  gone.  His  pleasant  faes  ^ 
delightful  voice  have  disappeared  from  our  »«»• 
ings,  and  he  wxH  be  sincerely  mourned  by  the  '^ 
large  number  of  attached  friends  whom  hela'fep 
behind  him. 

As  a  rule,  I  studiously  eechew  any  mere  psxadoxtf 
or  catch  questions,  and  should  have  done*>*»J 
query  68362  (p.  U2),butthatIobBerw  that  nobody 

hasnotioed  *»Pinflbuiy"  atall.  IntheMP*^ 
the formnhi quoted  from  Ball  is  deviasd  tode^- 
mine  the  relative  masses  of  the  ctttialsttno^ 
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bodies,  those  of  their  attendant  planets  or  satelUtes 
bearing  but  an  infiniteaixnal  proportion  to  their  own. 
In  the  next,  I  wonder  if  ''Fmsbmy*'  has  taken 
the  tioable  to  reduce  his  seoond  eqoauon  to  figures. 
Let  us  tiy  it  out  by  the  methodsiyen  in  the  work 
whence  he  quotes  ^.  336).  The  iSurth  at  distance  1 
(^voIyos  around  the  Sun  in  one  jear.  Jupiter  is 
$*20'28  times  further  off  the  Sun  than  we  are,  and 
his  periodic  time  is  11-862  years.  Now,  if  we  take 
the  square  root  of  the  cube  of  5*2028  we  shall  find 

come  out  11-8674,  so  that  we  say  (jr^l-)* 


it 


_  Mass  of  Sun  and  Earth  . 
Mass  of  Sun  and  Jupiter  ' 
mass  of  the  Sun  and  Earth 


or,  in  fact,  that  the 


is  some  0-99909  of  that 
of  the  mass  of  the  Sun  and  Jupitei^-and  this  is  sub- 
stantially correct.  The  idea  of  the  Sun  revolving 
tn  an  orbit  round  some  other  star  is  the  veriest  stun 
and  nonsense.  A  slight  study  of  stellar  proper 
motions  would  show  *'*  Finsbuiy  *'  that  they  have 
nothing  to  do  wiUi  the  mutual  gravitation  of  the 
stars.  Madler*s  craze  about  a  **  central  sun  ^*  is  as 
dead  as  a  doornail. 

Letter  29870  (p.  176)  isadeliberateattempt  to  entrap 
me  into  a  theological  discussion,  into  which  I  abso- 
lately  relose  to  enter.  Texts  are  as  utterly  value- 
less xn  settUiig  soientific  questions  as  nursexy  rhymes. 
Surely  in  vain  the  net  is  spread  in  the  sight  of  any 
bird.  Anyone  curious  to  see  what  I  have  oallea 
'*  crazy  nonsense  "  can  turn  for  himself  to  Newton's 
**  Observations  on  the  Proj^edes  of  Daniel  and  the 
Apocalyse  of  St.  John.*'  The  sole  remark  I  shall 
add  is  that  the  honesty  of  "  £.  L.  a.'s  "  method  of 
quotation  is  on  a  par  with  his  logic.  By  the  onus- 
aon  of  my  words,  **  there  is  not  me  sli^test  proof 
that.y  before  the  words  ''does  exist,  or,^*  he 
inaiaiouslv  tries  to  impute  a  claim  to  omniscience  to 
me,  whicn  I  assuredly  should  be  the  last  man  in  the 
world  to  advanee. 

Mi.  Parfitt  (query  68432,  p.  184)  should  study 
pp.  121  to  126  orVdT.  I.  of  Holtzapffel's  "  Turning 
and  ICechanical  Manipulation.'* 

Hie  mistake  in  the  footnote  on  p.  9  of  Webb's 
<•  Celestial  Objects,"  referred  to  bv  ••  G.  Q.  B."  (in 
query68436)  on  p.  184,  lies  in  the  substitution  of 
Vol.  ilV.  of  the  Astronomical  Regitter  for  Vol.  U., 
that  in  which  the  description  of  Mr.  Vallance's 
equatorial  stand  really  did  appear.  The  whole  paper, 
iuustrations,  and  all,  was  r^»roduced  in  the  ENOuaB 
MECOAirio,  on  p.  394  of  the  seoond  volume  of  which 
vour  oorxespondent  win  find  it.  The  best  way  for 
oim  to  divide  his  circles  is  by  the  aid  of  one  of 
Holtsapffel's  circular  card  protractors,  remembering 
that  1^=1  hour,  15'==  Immute,  and  15"=  1  second! 
and  so  on.  The  hours  should  be  numbered  right 
ronnd  from  O  (or  XXIV.),  from  west  to  east.  If  the 
magnetic  declination  is  accurately  known,  the  equa- 
toFMl^  mav  be  brought  approximately  into  the 
meridian  by  the  aid  of  a  compass;  and  its  adjust- 
ment (for  which   see  Vol.  XV.  of   the  Ekoubs 


Given  the  refractive  index — say  between  air  and 
water,  1-336,  and  again  between  air  and  quartz, 
1  *548,  what  is  the  index  of  refraction  between  water 
and  quartz  ?  To  find  this,  we  simply  divide  the 
index  of  tike  medium  into  which  the  ray  is  supposed 
to  pass,  by  the  index  of  that  ftom  which  it  comes, 

**  L."  (queiT  68456,  p.  184)  puts  his  question  very 
▼aguely.  If  ne  wishes  to  know  how  to  produce 
numerous  different  tints  in  water  colours,  he  should 

fBt  Barnard's  '*  Theory  and  Practice  of  Landscape 
ainting  in  Water  Colours,"  published  byBamu- 
ton,  Adams,  and  Co.  He  will  finda  great  deal  of 
information,  too,  in  Field's  <*  Painters'  Art,  or 
Grammar  of  Colouring  "  in  Weale's  series. 

APellow  of  the  Boyal  Astronomioal  Society. 

[29882.}— I  WAS  fortunate  enough  to-day,  April 
29,  1889,  between  3  and  3.30  p.m.,  to  make  a 
auocesafcd  observation  of  Venus  wnen  near  inferior 
oonjunciion,  though  donds  were  constantly  passing. 
The  thread-like  arc  was  indescribably  beauoful. 

My  instrument  is  a  6fin.  Calver  reflector, 
o^uatoriaUy  mounted,  and  I  used  a  low-power  eye-* 
piece  and  a  dark  glass.  B.  Brown. 

Farther  Barton,  Cirencester,  April  29. 

SOIiAB   HAI.O. 

[298S3.1— A  LABOB  and  vivid  solar  halo  was  seen 
here  on  Saturday,  April  27.  It  was  fully  60°  in 
diameter,  and  was  edged  with  prismatic  colour.  A 
white  VKMur  penradd  the  sky  except  the  interior 
apace,  which  was  nearly  clear  of  vapour  and  of  a  dusky 
tuue,  presenting  a  very  striking  appearance  in  con<« 
trast  with  the  surrounding  vapour.  Approximate 
dnration  from  11.45  to  12.2^. 

PortUmd.  W.  B.  Wangh. 

BBZaHT  SPOT  OK  BIKG6  07  SATTTBK. 

[29884.]— Ths  remarkable  white  spot,  first  see4 
by  Dr.  Terby  on  March  6,  has  been  so  conq^ioooiu 


during  the  past  week  that  it  has  doubtless  been  ob- 
served by  a  large  number  of  your  as^nomical 
readers.  I  had  a  fine  view  of  it  on  April  18,  and 
again  to-ni^ht.  On  both  occasions  it  occupied  the 
same  porition  as  shown  in  Dr.  Terby's  sketch 
("B.  M."  p.  153).  That  portion  of  it  on  ring  B 
appeared  to  oe  much  brighter  than  that  on  ring  A. 
Not  the  least  remarkable  feature  in  connection  with 
it  was  its  peculiarly  pure  white  colour,  which  con- 
trasted strongly  with  the  other  lines  associated  with 
the  planet.  In  following  edge  was  clearly  convex, 
and  it  appeared  to  be  oval  in  shape.  I  could  trace 
it  from  the  inner  edge  of  rin^  B,  to  a  little  beyond 
the  inner  edge  of  A.  Casshu's  division,  which  was 
beautifully  defined  on  both  evenings,  could  not  be 


seen  through  the  spot.  I  append  a  sketch  made 
to-night  with  a  power  of  284  on  my  8}in.  Calver 
refiedbor.  Thoa.  Owyn  Blger. 

Kempston,  Beds,  April  20. 

BnSAK-TIBUB  TBANSITS. 

[29885.] — As  some  of  our  friends  are  evidently 
usmg  a  tnmsit  instrument  with  a  mean-time  dock, 
and  as  no  transit  tables  are  now  forthcoming,  per- 
haps it  would  not  be  inopportune  to  compare  notes 
on  the  best  way  out  of  the  dif&cultv.  Before 
starting  a  sidereal  clock,  I  felt  the  need  of  having 
the  most  concise  method  of  getting  the  mean  time 
of  a  star's  transit,  because  when  one  has  to  compute 
it  for  ever^  observation,  the  slij^test  economy  in  the 
figuring  is  worth  attending  to.  Now,  there  is  a 
table  in  Main's  "Spherical  Astronomy"  which 
comes  in  very  conveniently  in  this  connection, 
having  been  devised  by  the  ex- Astronomer  Boyal 
exi)res8ly  for  the  purpose  of  computing  mean  time. 
It  is  formed  by  takmg  the  ordinaiy  retardations 
from  certain  fixed  quantities.  The  tabular  correc- 
tions thus  resulting  are  applied  additively.  whidi 
may  seem  a  trifle,  out  makes  a  good  deal  of  differ- 
ence practically,  as  one  operation  suffices  iostead  of 
two,  and  fewer  figures  are  also  requured.  Mean 
time  then  =  mean  tame  of  preceding  tnmsit  of  First 
Point  of  Aries  (from  p.  m.  2f,A,)  -t-  sidereal 
time  +  correction  for  hours,  minutes,  and  seconds 
~  4  minutes.  The  last  quantity  bong  an  even 
amount  can  betaken  off  mentally,  as  the  time  of  the 
transit  of  IT  is  extracted ;  but  when  the  object  is  to 
find  the  mean  time  of  star  transits,  a  further 
economy  is  possible.  For  the  B.A.  of  a  star  (except 
the  close  drcumpolars)  varying  yezy  littie,  and  the 
correction  varym^  very  mudi  less,  no  sensible 
error  is  involved  if  the  latter  is  considraed  a  fixed 
quantity.  It  is,  therefore,  convenient  to  run  into 
one  item  the  correction  for  the  h.  m.  and  s.  of  B.A., 
and  enter  it  at  the  foot  of  the  column  belonging  to 
the  star  in  the  N.A,  With  this  can  also  be  incor- 
porated the  small  correction  due  to  the  observer's 
position  in  longitude  calculated  at  tiie  rate  of 
9-85658.  for  each  hour  of  longitude  and  considered 
+  if  station  is  East  of  Greenwich  and  *  if  West. 
Premising  that  this  preparatory  work  is  done,  and 
it  can  be  easily  accomplished  on  one  or  two  of 
those  delicious  evenings  the  British  climate  sup- 
plies in  such  ridi  abundance,  when  astronomical 
work  can  scarcely  be  furtiliered  in  any  other  way, 
then  the  absence  of  transit  tables  ^nll  hudly  be 
fdtatall.  For  all  that  remains  to  be  done  to  get 
the  mean  time  of  a  star's  transit  on  any  evemng  is 
to  add  together  three  items,  all  of  which  are  in  the 
N»A.y  and  two  of  which  are  on  one  page. 

Thus,  suppose  the  mean  time  of  me  transit  of 
Arcturus  on  the  evening  of  May  1st  is  required,  at 
a  station  4  min.  W«  long.  The  correction  for  Arc- 
turus, which  would  come  out  from  the  tables  as 
Im.  40*65s.,  in  this  case  would  be  reduced  by  -65s., 
and  would  for  an  observer  so  placed  be  entered  as 
Im.  40*00b.  Then  the  mean  time  of  the  pre- 
ceding transit  of  First  point  of  Aries,  less  4m.,  ss 
21h.  I8m.  0*86s.  If  to  this  be  added  the  B.A.  of 
Arcturus  for  the  day — viz.,  14h.  lOm.  37'09s.,  and 
the  correction  as  above,  the  sum  llh.  30m.  17*95s. 
is  the  time  required.  If  transit  tables  had  been 
available,  their  use  would  have  involved  almost  as 
much  trouble  as  this,  as  they  must  be  arranged  for 
some  meridian,  and  if  exactness  be  aimewt  at,  a 
correction  will  be  necessaxy  to  use  them  for  any 
other;  while,  on  the  other  hand,  it  is  a  great 
advanta^^e  to  nave  all  the  suitable  stars  of  the  N^, 
at  our  disposal  by  an  expeditious  method  of  compu- 
tation. With  regard  to  the  tables  above  refenred 
to,  anyone  interested  will  find  them  on  p.  105  of  the 
work  mentioned ;  or  should  Mr.  Main's  book  prove 
difficult  of  access,  the  quantities  can  be  easily  formed 
faom  the  tables  iuf^e  iV.^.,  p.  482^  by  the  follow- 
ing formulae :  —  Tabular  correction  for  hours 
a  3m.  47s.  +  mean  time  eouivalent  -  sidereal 
hours.    Tabular  oorreotion    for    minutes  *■  lOs. 


•f  mean  time  equiv.  —  sid.  minutes.  Tabular  corr. 
for  seconds  =  3s.  -h  mean  time  equiv.  —  sid.  sees. 
It  will  be  noted  that  these  three  constants  added 
together  are  equal  to  the  4m.  which  is  dropped 
when  the  table  is  used.  It  might  perhaps  be 
thought  that,  although  this  methocT gives  ver3r  little 
work  at  the  end,  yet  the  preparatory  work  bnngs  it 
to  about  the  same  thing.  But  this  is  far  from  being 
the  case,  because  an  o  raerver  may  expect  to  observe 
the  same  star  a  considerable  numoer  of  times  in  the 
course  of  the  year.  If  he  can  contrive  to  make, 
therefore,  any  part  of  the  computation  applicable  to 
all  the  observaaons,  a  palpable  saving  must  result. 
This  is  just  what  the  aoove  plan  does,  and,  think- 
ing it  might  prove  a  useful  suggestion  to  those  who 
are  taldng  transits  in  mean  time,  I  have  ventured 
to  put  it  forward.  W.  J.  B. 

THB    UBTBOBITIO    THEOBT    AND 

"  P,B.A.8." 

[29886.1— In  letter  No.  29792 1  asked  "P.B.A.8." 
to  be  good  enough  to  point  out  to  me  some  of  the 
inaccuracies  in  the  meteoritic  hypothesis.  For 
"wanting  to  know"  I  am  poHtelv  called  a  fool; 
whilst  one  who  sympathises  with  **F.R.A.S." 
(letter  29815)  wonders  now  much  I  know  about  the 
matter.  It  certainly  looks  as  if  both  writers  con- 
sidered my  letter  a  gross  piece  of  presumption. 

Now,  in  the  same  issue  as  that  m  which  my  letter 
appeared  (April  5)  *'  F.B.A.S."  began  his  remarks 
with  two  references  to  Prof.  Lockyer.  He  called 
attention  to  the  fact  that  Dr.  Huggins,  who  no 
doubt  is  one  of  the  best  living  spectroscopists,  had 
said  in  a  paper  to  the  Boyal  Society  that  the  charac- 
teristic line  m  the  auroral  spectrum  was  not  **the 
remnant  of  the  brightest  manganese  fluting  at  a 
wave-length  =  558.'*  I  note  that  your  correspond- 
ent does  not  publish  the  wave-length  whioi  Dr. 
Huggins  holds  to  be  that  of  the  auroral  line — 
nam^y,  X  5571 .  I  have  no  doubt  that  in  due  course 
Prof.  Lockyer  will  reply  to  Dr.  Huggins,  if  he  has 
not  done  so  already ;  out  it  seems  to  me,  after  all, 
but  a  very  small  matter,  and  either  of  the  observers 
may  be  wron^  to  so  slight  an  extent  in  their 
measures.  Dr.  Huggins  takes  G-yllenskiold's  mean 
wave-length  b  5570,  as  found  by  30  different  ob- 
servers, as  the  true  one.  I  fail  to  see  how  this  could 
be  devoid  ot  error  when  such  numbers  as  these  are 
included  in  tihe  list : — 6552,  measured  by  Struve  in 
1868;  5595,  measured  by  Prooter  in  1870;  5680, 
measured  by  Lindsay  in  1871* 

The  mean  result  may  therefore  certainly  be 
wrong.  Dr.  Huggins's  own  result,  after  measuring 
the  line  in  1874,  was  X  5571— a  veiy  different  num- 
ber from  those  quoted  above.  From  what  I  know 
of  the  matter,  the  balance  of  evidence  between  the 
results  of  Huggins  and  Lockyer  is  about  equal,  with 
perhaps  a  little  in  the  favour  of  the  latter.  I  have 
just  examined  the  spectrum  of  manganese,  and  find 
that  on  the  more  refrangible  side  of  558  there  is  a 
slight  Tnfi--riTniiTn  jn  the  fluthig,  which  would  give  it 
a  wave-length  nearer  to  Dr.  Huggins's  value.  A 
re-examination  of  the  spectrum  by  I^f .  Lockyer 
with  better  instrumentn  than  mine  might  show  uiis 
edge  more  clearly,  and  thus  demons^te  even  to 
Dr.  Huggins  that  the  aurora  line  is  after  all  the 
remnant  of  the  first  manganese  fluting. 

Begarding  Prof.  Toung's  **  GkneralAfltronomy." 
it  is  a  splenoid  work  and  worthy  of  all  praise.  Xne 
meteoric  theory,  however,  is  not  spoken  of  very 
favourably  in  it.  although  the  diagram  on  p.  484, 
copied  from  Prof.  Lockyer's  paper,  explains  stellar 
variability  in  a  much  clearer  manner  than  any  other 
noted.  Frof.  Toung  says:  "The  fundamental 
idea  that  the  phenomena  of  the  temporary  stars 
may  be  due  to  collisions  is  not  new.  Newton  long 
ago  brought  it  out  and  to  some  extent  diacuyed  it ; 
but  eofuiarrina  the  probable  diatneter  of  the  start  as 
compared  with  the  distance  between  thmn^  it  seems 
impossible  that  collisions  could  have  been  frequent 
enough  to  account  for  the  number  of  temporary  stars 
actufdly  observed."  The  part  in  italics  was  omitted 
by  *^F.B.A.S."  in  his  quotation.  Now  there  is  a 
vast  difference  between  uie  hypotheses  of  Newton 
and  Lockyer ;  in  one  case  we  are  dealing  with  the 
direct  collision  of  two  compact  bodies,  in  the  other, 
with  the  collisions  of  two  swarms  of  meteorites 
where  there  would  be  little  direct  impact.  But 
Newton  never  proposed  the  collision  theory  to 
explain  the  voriabilify  of  stars  like  Mira,  but  only 
to  explain  the  creation  of  stars  such  as  Tjcbo  Brahe^s 
Nova  of  1572.  He  held  that  regular  variables  mi^t 
be  produced  by  the  revolution  on  its  axis  of  a  fixed 
star  having  a  dark  and  a  light  side*  In  the  words 
of  the  Principia,  "  StellsB  fixEB  qu8D  per  vices  appar- 
ent et  evanescunt,  qiudque  paulatim  crescunt, 
videntur  revolvendo  partem  tucidam  et  partem 
obseuram  per  vices  ostendere." 

Hence,  Lockyer  cannot  be  said  to  have  copied 
Newton  m  Ms  theories  of  temporary  or  variable 
stars.    Newton's  hypothetical  Nova  would  have 
taken  millions  of  years  to  cool.    Lockyer's  Nova, 
being  due  to  graadngs  of  meteorites  more  than  any- 
thing else,  would  not  be  one  mass  raised  to  a  veij 
high  temperature,  but  the  increase  of  light  wo*^ 
be  the  intonated  result  from  all  the  meteorites  * 
had  collided,  and  the  swarm  would  soon  cool  ( 
to  its  nonnai  condition.    Does  not  this  theory 
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the  cue  of  Xoyss  better  than  Newton's  direct 
appulrion  of  two  comets  or  dark  bodies  in  space  ? 

^' A  Sympathiser  with  'F.B.A.S.'"  makes  most 
alarming  statements  in  a  vexr  disMSBLonate  manner 
indeed.  He  makes  me  say  that  I  naye  only  recently 
taken  to  learning  astronomy,  when  I  said  nothing 
which  could  be  constmed  into  sudi  a  statement,  i 
have  worked  with  a  7in.  achromatic  for  nearly 
twelve  years,  and  have  managed  to  gain  a  little 
knowledge  of  the  beaaties  of  the  heavens  in  that 
time.  I  do  not  find  anywhere  that  Prof.  Lockyer 
attempts  to  make  out  that  he  is  the  author  of  the 
meteoritic  theory.  In  the  "Mandiester  lecture*' 
he  gives  the  honour  to  Tait,  and  in  his  latest  paper 
on  comets,  he  bedn  with  SchiapareUi's  and  Tait's 
conclusions.  ^  I  believe,  however,  liockyer  was  the 
first  t&  examine  the  matter  spectroscopically,  and 
since  "  F.B.A.S.*'  aeknowledme  him  to  be  an  able 
qpeotrosoopist,  why  disregara  and  pooh-po<^  his 
condnsions  and  original  observations  conuuned  in 
his  napers  to  the  Boyal  Sodely  ?  But  what  matters 
it  who  was  the  origmator  of  the  hypothesis  ?  All 
theories  are  subjecU  of  evolution.  The  theories  of 
cosmogony  propounded  by  Kant  and  by  Laplace,  and 
Herschel  and  Proctor,  are  all  very  sunilar  to  that 
held  by  Tyoho  Brahe  more  than  3(X)  yean  ago. 

I  could  say  much  more,  but  fear  that  I  have 
already  trespassed  too  much  upon  your  space.  I 
cannot,  therefore,  reply  to  the  other  points  contamed 
in  letter  29818,  although  a  couple  of  them  are  very 
susceptible  of  attack.  I  must  thank  **F.B.A.S.'^ 
for  ciulxng  my  attention  to  the  paper  read  before 
the  liveipooi  Astronomical  Society  by  Mr.  Monck. 
I  have  ordered  the  Jourttaif  and  shall  no  doubt  read 
it  with  interest.  I  do  not  pin  my  faith  to  any  creed, 
and  certainly  to  no  man,  so  tnink  I  can  view  a 


evexy  reader  of  the  "  E.H."  that  he  begins  a  review 
of  the  Professor's  works  with  the  thought,  '*  Can 
•ay  good  come  out  of  Lockyer  ?  " 

Biohard  Armaii. 
116,  Bylston-road,  Fulham. 


BBIiUaSS,  FLOODS,  GONSXAaKATIONS, 
STSAIC  OOMBTS,  AND  CATASTBO- 
PHBS  IN  OBNBBAXi. 

[29887.]—"  B.  L.  G.,"  letter  29870,  on  "  Celestial 
Chemistry,"   according   to    *' divine    revelation," 

fives  your  readers  some  interesting  information, 
erhaps  it  may  be  consoling  to  those  among  them 
who  are  now  living  in  threat  of  this  impending 
"fervent  heat"  to  consume  our  earth,  to  know 
what  some  "heathen"  philosophers  thought  of 
these  "  prophecies  "  inspired  or  revealed.  AristoUe 
r  De  Meteor."  h*b.  i.  c  14^  says  that  the  winter  of 
ihe  great  cydic  year  is  a  deluge,  and  its  summer  a 
oonmuration.  volney.  **  Bevolutions  of  Empires,' ' 
page  229^  says  these  deluges  and  floods  in  mythology 
are  nothmg  more  than  the  amiual  wiater  rains  and 
floods,  particularly  those  of  the  Nile,  exactly  as 
their  pretended  nres  which  are  to  destroy  the 
world  are  the  ezcesBive  heats  of  the  summer  of  the 
deserts.  Pornhyry  says  of  the  Egyptians,  from 
whom,  no  doubt,  Moses  derived  greatest  part  of  his 
mythology,  employ  every  year  a  tah'sman  in  re- 
membrance of  the  world ;  at  the  summer  solstice 
they  mark  their  houses,  flocks,  and  trees  with  red, 
supposing  that  on  that  day  the  whole  world  had 
been  set  on  fire.  It  was  also  on  that  day  or  period, 
that  they  celebrated  the  pyrrhic  or  the  fire  dance. 
As  to  floods,  "£.  L.  G.'^  puts  his,  as  p.  "  watoy 
comet,"  50  centuries  ago.  The  Quadieans  put 
theirs  15,000  years  before  the  war  of  Trov ;  the 
Egyptians  had  theirs  at  another  time,  witii  their 
Anc  of  Osiris ;  the  Greek^  theirs  of  Deucalion  and 
Ogyges;  the  Ladians  theus,  Xisathrus  being  like 
Noafi  saved  in  his  ark.  Does  "  E.  L.  G."  invite  us 
to  imagine  "  special "  (watery)  comets  for  each  and 
all  of  these  floods,  or  a  "  fleiy  "  one  for  each  con- 
flagration ?  P.  W.  H. 

FBBSH  BOGS. 

[29888.]— Ik  your  issue  of  this  week,  page  175,  is 

lie  Ireehni 


a  paragraph  on  the  subject  of  testing  the 

of  eggs,  by  a  Dr.  Evans.  I  suppose  the  paragraph 
is  really  meant  as  a  Uttle  joke.  A  better  plan 
would  be  to  at  once  break  the  egg  and  have  a  fook 
at  the  inside,  for  surely  violently  fthaVing  an  egff  in 
the  manner  sunnsted  would  hreak  the  yoke  C*ic^, 

Now,  Sir,  " Tknow  a  trick  worth  two  of  that." 
I  did  not  learn  it  from  a  doctor,  but  from  an  old 
woman,  who  assured  me  35  years  ago  that  Adam 
and  Eve  used  this  method  before  they  boiled  their 
eggs  for  breakfast. 

Now,  what  is  a  fresh  egg  ?  Of  course,  all  eggs 
offered  for  sale  are  very  fresh.  I  take  an  egg  to  be 
fresh  that  still  retains  ue  germ  of  life. 

Aasuming  this  definition  to  be  a  correct  one.  I 
know  of  omy  one  homely  plan  of  ascertaining  the 
existence  of  vitality  in  an  egg,  and,  as  this  method 
is  so  infallible  and  simple,  I  have  pleasure  in  giving 
it  to  my  fellow-readers : 

Ptess  gently  the  broad  end  of  the  egg  on  to  the 
tip  of  your  tongue.    If  fresh,  it  will  be  distinctly 


warmer  than  the  tongue ;  the  small  end  will  be  ior 
cold.  If  the  egff  is  not  fresh,  both  ends  are  cola. 
An  egg  when  both  ends  are  hot  has  just  been 
boileo.  Taebor. 


[29889.]— Tbb  discovery  of  a  reliable  test  for  the 
freshness  of  eggs  which  you  credit  Dr.  Evans  with 
has  been  in  practical  use  in  every  farmyard  for 
''generations,"  consequently  it  hardly  deserves  a 
puuse  in  your  "sdentifie  columns,''  where  we 
usually  expect  something  fresh. 

To  pove  that  this  is  universally  known,  if  not 
prehistoric,  let  any  reader  give  an  egg  to  any 
ploughboy,  and  ask  him  if  it  is  fresh  or  not,  and  he 
will  at  once  put  it  to  his  ear  and  shake  it ;  or  ask 
any  old  egg-woman  in  our  market.  And  perhaps 
your  reaMTB  may  be  interested  to  know  that  if  they 
put  the  base  end  of  an  eg^  against  the  tip  of  the 
tongue  it  will  strike  warm  if  quite  fresh  and  good ; 
butif  it  strikes  cold  it  is  "  haddled,"  as  the  plough- 
boys  call  them— that  is,  the  "germ"  has  lost  its 
viuility. 

Leicester.  W.  0.  Phlpps. 


THB  MOST  trSEPXTIi   OONDBNSBB  FOB 
MODEBN  OBJBOTIVBS. 

[29890.]— I  a^w  in  last  week's  paper  some  notes 
on  the  subetage  condenser  from  the  American 
Monthly  MUroteopieai  Journal.  What  a  great 
number  of  microscopists  want  to  know  is  what  to 


> 


V.        B 


a 


buy  as  the  most  useful  condenser  for  the  modem 
objectives.  Apparently  there  is  no  choice,  because 
there  are,  so  to  speak,  no  wide  angled  1*40  achro- 
matic condensers. 

I  once  thought  we  might  have  got  wide- angled 
objectives  made  to  answer  both  purposes;  but  on 
inquiry  at  Beck's  about  it,  I  was  told  that  the  con- 
denser needed  a  different  correction  to  an  objective. 

I  had  this  last  week  a  curious  confirmation  of  that 
theory.  I  was  trying  a  very  badly  corrected  |th. 
maker  unknown— a  ^lass  I  mid  been  recommended 
to  throw  away  as  bem^  worse  than  useless.  I  had 
a  Beichert  ^in.  objective  in  the  substage.as  a  con- 
denser, and  to  my  surprise  I  found  that  the  (th  was 
clear  and  entirely  without  fringes.  That  to  my 
mind  convinced  me  that  for  a  conaenser  vou  wanted 
something  differently  corrected  to  an  objective. 

Beichen's  price  for  a  condenser  of  1*20  or  1*40 
aperture  is  £r2s. ;  but  if  you  want  an  TCngliA  one 
you  have  to  pay  doable  or  treble  the  money.  Where 
IS  the  difference  ?  With  the  high-power  objectives 
now  in  use  you  need  a  very  fine  adjustment,  as  they 
are  so  defiaent  in  penetration  that  you  have  to  do  a 
lot  of  your  work  by  means  of  the  focussing ;  but  in 
all  the  stands  I  have  seen,  you  have  no  diance,  as 
the  range  is  so  small  that  the  slightest  movement  of 
the  milled-head  you  are  out  of  focus.  What  I 
want  is  to  be  able  to  trace  slowly  the  different  layers 
and  their  connection  one  with  another. 

I  have  thought  that  a  number  of  the  older 
stands  with  the  front  lever  or  side  lever  mi^ht 
easOy  be  improved  if  you  mode  use  of  the  prinaple 
of  differential  screws.  Suppose  you  had  a  piece  of 
brass  fixed  to  the  tube  tapned  with  a  thread  of  25 
threads  to  the  inch,  and  below  the  lever  the  milled- 
head  tapped  to  26  to  the  inch,  and  you  hod  as  near 
to  the  movable  nose-piece  as  you  can  get  a  brass 
with  a  plain  hole  through  it,  yon  make  your  screw 


the  upper  part  26  threads  to  the  inch,  &e&  26 
threads  to  the  inch,  and  the  lower  end  pUm ;  jmt 
screw  through  the  upper  brass  before  yen  put  tU 
top  inilled-head  on,  and  when  fit  up  you  worudbsit 
a  very  fine  adjustment  625th  of  an  indi  lor  one 
turn  of  the  upper  milled-head.  One  of  one  taxn  to 
the  26th  of  the  inch  by  one  turn  of  the  lower  nilkd* 
head.    I  inclose  a  rough  sketch. 

A  Straggling  XioroMOplst. 

THB  KBTBIO  S7BTBX. 

[29891.]— "POKTO"  supposes,  in  letter  29875, 
p.  177,  that  the  idea  of  percentages  would  be  i«. 
nined  with  tables  not  centesimal.  But  peroentsge 
is  never  even  now  applied  to  audi  things  as  iDOome* 
tax  or  the  richness  of  ore.  The  former  i«  tdmn 
defined  by  pence  in  the  pound ;  the  latter  (in  t&e 
case  of  auriferous  quarts)  by  ounces  per  ton.  Em 
railway  gradients  are  not  expressed  by  percentage. 
With  uniform  meristic  measurea,  weights,  money, 
&c.,  there  will  be  no  shadow  of  motive  for  to 
dumsy  a  method  as  percentage.  X.  Ii.  0. 

PSBTJDOSCOBPIOirZDBA. 

[29892.]— Pbsbapb  a  short  note  on  the  Pseudo- 
scorpions  (one  of  the  orders  of  the  Arachnids)  may 
be  interesting  to  those  who  take  a  deli^tinthe 
study  of  nature.  I  shall  confine  my  remarks  more 
especially  to  the  fam.  GhemitidsB  and  the  gjaoM 
Ghelif er.  These  little  creatures  (of  which  I  ernd  a 
drawing)  are  more  simply  organised  than  the  tne 
scorpions ;  the  abdomen  does  not  become  nsirow  to 
form  a  post-abdomen,  and  there  is  no  eaudal  sfbf 
and  poison  gland.  They  all  possess  spiniuDg 
glands,  and  breathe  by  means  of  tcachesj.  Ibfr 


genital  opening  is  situate  on  the  first  sob-abdominal 
segmentia  plaSe.  The  alimentary  canal  i>  mnple, 
and  imbedded  in  a  mass  of  substance,  aerying  the 
function  of  a  fiver.  There  is  nothing  certain  al»at 
the  drculatoxy  system,  except  that  a  simple  vead 
runs  along  beneath  the  dorsal  platea.  llieeecrestares 
feed  on  podura  prinopallj ;  but  will  also  eat  inite» 
and  small  insects.  They  ave  under  decaying  buk, 
moss,  stones,  in  old  books,  herbaria,  ana  some  an 
said  to  be  parasitic  on  the  common  fly  itself.  Tbe 
peeudoecorpions  possess  only  two  or  four  ooeOii  vA 
uie  tracheee  open  by  means  of  two  pairs  of  stigmata, 
situate  on  the  second  and  thira  sub-abdomiBal 
segmental  plates.  The  openings  of  the  spinfiiiuc 
glands  lie  around  the  stigmata, 

▲ppendiculata, 


8IXFLE 
VAHISE. 


BJTLE   BOB  FIKDIKa 
TNa  POINT. 


[29893.1— In  drawings  involving  many  stnixht 
lines,  such  as  interiors  of  rooms,  &o.,  one  ci  tbe 
first  difficulties  met  with  by  a  begumer  is  todete^ 
mine  the  position  of  the  vanishing  point  of  auj 
given  hne,  such,  for  instance,  aa  the  edge  of  the 
ceiling,  or  the  sides  of  a  book,  &c.  Many  q)eaa]  nile» 
have  been  siven — ^here  is  a  very  simple  general  ooe 
which  I  bdieve  to  be  new : 

Hold  your  pencil  parallel  with  the  line  yon  wi» 
to  draw,  look  along  it,  and  the  point  where  it  wooM, 
if  prolonged,  strike  the  wall  or  other  object  in  the 
room,  is  the  vanishing  point  of  all  the  Uuei  to 
which  the  pencil  ia  held  parallel.  This  sppue 
equally  whether  the  line  slopes  ui>  or  down,  aw 
whether  it  is  perpendicular  to  the  pleas  oi^ 
picture  or  not.  CWatton. 

THE    HAYDOK    CUTTEB    BAB. 

[29894.]- I  SHOULD  likQ  to  pat  Mr.  Carre  >«  jhe 
back  and  call  "  Time ! "  ;  The  writer  has  a  H*tiI«» 
cutter  bar,  a  perfect  fiide-rcet.  and  a  Tan^* 
cutter  bar.  The  first  Ms  is  prepared  to  aell  cbt^p, 
the  Ust  he  won't  part  wSh.  The  first  is  an  mc«o*»^ 
to  cursing  and  swearing  Ifl  hope  Mr.  Carre  wul  i^  r- 
give);  the  List  is  like  thSwaTerley  p«n.igjftj«^ 
a  blessing  to  men.  i  Taeber. 


May  3, 1889. 
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AN  OLD  AUEBIOAN  IiOCOlCOTIVE. 

[29895.]— Eecdbktlt  I  have  obtained  from 
America  the  amiezed  diagram  of  a  locomotive 
en^e  named  **01d  IronsldeB,'*  built  for  the 
Philadelphia,  Oermantown,  and  Norriatown  Bail- 
road  Company. 

It  wai  the  first  railway  locomotive  constructed 
by  Mr.  Baldwin,  of  the  now  fajnons  "Baldwin 
Locomotive  Works,"  Philadelphia.     It  was  com- 

fleted  and  ran  a  trial  trip  on  the  23rd  of  November, 
832. 

It  will  be  seen  that  thfi  "  Old  Ironsides  "  was  a 
four-wheeled  engine  modelled  essentially  on  the 
Enclxafa  practice  of  that  time,  and  was  very  iriTni1a.r 
to  the  "  Planet "  class  introduced  upon  the  Liver- 
pool and  Manchester  Bailway  by  (George  Stephenson 
in  looO. 

The  driving-wheels  were  4ft.  Sin.  diameter,  the 
cjiinders  9^in.  diameter,  and  the  stroke  18in.  The 
bcger  was  2ft.  6in.  diameter,  and  contained  72 
copper  tubes  7ft.  long  and  l|in.  diameter.  Hie 
valve  motion  was  given  by  a  smele  loose  eccentric 
for  each  cvlinder,  and  on  tiie  inside  of  the  eccentric 
wasahalf-drcnlarslot.  A  stop  fastened  to  the  a^e 
terminated  in  a  pin  which  projected  into  the  slot ; 
the  engine  being  reversed  l^  rhHytfring  the  position 
of  the  eccentric  by  means  of  a  lever  on  the  foot- 
plate. Weight  of  engine  in  working  order  about 
5  tens.  The  tender  ran  upon  four  wheels,  and  con- 
tained an  iron  tank  for  water  inclosed  in  a  wooden 
caaixig,  and  with  a  coal  space  in  front. 

Olement  B.  Stretton, 
Consulting  Engineer,  Asso.  Soo.  of  Enginemen 

and  Firemen. 

Leioester. 


LOOOMOTIYS    CABS. 

[29896.]— In  reply  to  "  J.  A.»s"  invitation  (p.  165) 
to  railway  men  to  give  their  ideas  of  the  present 
form  of  cab,  I  send  a  few  of  mine.  While  thank- 
ing him  veiT  much  for  brixunng  this  subject  up,  I 
must  say  that  I  don't  tid^  his  plan  would  do. 
How  would  he  provide  (in  the  tender-engine  pat- 
tern) for  play  in  going  round  curves  and  over 
uneven  roads?  Also,  now  would  he  get  to  the 
tool-boxes  on  the  top  of  tender?  Now,  what  we 
want  are  doors  at  the  side  about  3ft.  6in.  hig^,  a 
sort  of  half -cab  (the  roof  of  this  half  to  slide  on  to 
the  top  of  engine  cab  when  it  was  not  rainine  in  the 
summer)  to  fasten  on  to  the  tender,  and  thick 
canvas  curtains  to  cover  the  space  left,  to  fasten 
with  small  studs  into  eye-holes  in  the  curtain,  or 
any  means  which  would  securo  it  so  that  (in  the 
event  of  a  ^uge-glass  bursting,  or  anything 
hapnening  which  required  the  Tver's  or  fireman's 
heaa  outside)  it  could  be  easily  undone.  I  can 
aasure  your  readers  that  life  on  the  foot-phite  is  not 
what  many  suppose  it  to  be— viz.,  in  summer  time, 
a  nice  comfortable  ride  in  fresh  air,  some  nice 
scenery  to  look  at,  and  nothing  to  do  except  look 
ahead  occasionally  for  a  aignu,  and  put  a  bit  of 
ooal  on  now  and  asain ;  in  winter,  a  nice  firo  to 
keep  you  warm  all  day  long.  No,  Sir ;  in  summer. 
the  scene^  we  see  every  day,  and  riding  is  hara 
work.  They  must  remember  the  engine  breaks  the 
jolts  for  the  passengers,  and,  besides,  thero  is  the 
throbbing  of  the  machinery  ;  in  winter,  there  is  the 
keen  wind  cutting  across,  and  if  you  aro  running 
tender  first,  or  have  a  double-cab  tank-engine,  tE 
is,  without  exaggeration,  "terrible." 

Locomotive  Fireman. 

POBTABLE    ASJ>    STAKBABD    CELLS. 

[29897.]—"  W.  R."  (letter  29857)  seems  to  have 
imsinterpreted  my  letter.  It  is  tafue  that  it  is,  as 
he  states,  a  bit  sloppy ;  it  is  not  so  much  on  the 
portability  that  I  lay  stress,  but  on  its  being  a 
reliable  standard  of  1  volt.  The  Latimer  Clark,  it 
is  true,  would  be  much  cheaper,  but  I  have  found 
from  practice  that  it  gives  rather  above  tl\e  average 
of  1  volt.  The  three  sflver- chloride  cells  that  I 
mentioned  3^  by  1,  and  at  the  temp,  of  90^  P.,  gives 
an  £  JkI.F.  of  1  volt ;  also  I  may  state  that  I  have  a 
set  made  of  ebonite^  which  also  give  every  satisfac- 


tion; so  that  "W.  B."  will  see  that  they  can  be 
made  of  other  materials  besides  glass.  If  "  W.  B." 
will  advertise  his  address  I  think  I  can  hdp  hhn 
with  a  Dortable  sealed  standard  (similar  to  the 
Ledanche). 

F.  W.  ICason,  Consulting  Electrician. 


WATEB  UOTOBS. 

[29898.] — ^A  FEW  days  ago  I  saw  an  amateur 
tunier's  workshop  driven  by  a  Bamsbottom  three- 
cylinder  motor.  There  is  a  oeitain  amount  of 
shafting,  say,  8  yards,  and  about  6  bearings,  to 
drive,  one  at  a  time,  several  lathes.  The  quantity 
of  water  consumed  is  800  gals,  per  hour,  and  this,  I 
believe,  must  be  the  case  even  if  the  motor  be  run- 
ning alone,  since  the  cylinders  must  fill ;  throttling 
the  water  inlet  may  diminish  the  speed  and  the 
power,  but,  unless  I  am  mistaken,  uie  water  per 
revolution  will  be  the  same.  Will  Messrs.  Bams- 
bottom kindly  correct  me  if  I  am  wrong  ?  I  reckon 
800  gals,  per  hour  at  851b.  pressuro  equals  8,0001b. 
falling  from  a  height  of  160ft.  equals  128,000ft. -lb. 
per  hour  or,  say,  21,00Qft.-lb.  per  minute.  Sup- 
posing friction  of  shafting  and  motor,  &c.,  to  re- 
duce this  to  one-half,  we  still  have  10,oOOft.-lb. 
effective  for  driving  a  lathe.  Now,  a  man  on  a 
treadle  cannot  exert  mora  than  about  4,000ft. -lb. ; 
here,  therefore,  mv  friend  has  a  power  of  two  and 
a  half  men  available.  Now,  as  the  water  costs  9d. 
per  1,000  gals.,  800  gals,  come  to  7id,  per  hour, 
which,  if  I  am  right,  will  be  expenaed  even 
if  the  shaftiiig  or  the  motor  be  running 
alone,  providea  it  runs  at  the  normu 
roeed ;  no  water  being  saved  by  screwing 
down  the  tap.  It  appears  to  me  that  with  a  suitabfe 
axrangement  half  tms  expenditure  of  water  might 
be  saved,  and  I  suggest  the  following :— A  is  a 
friction  wheel,  surrounded  with  indiafubber,  or 


made  up  of  discs  of  leather ;  its  key  slides  m  a  long 
keyway  on  its  shaft,  which  shaft,  jB,  is  supposed  to 
be  a  continuation  of  the  crank  shaft  of  the  motor ; 
thus  A  turns  continuously  at  a  normal  speed  in  one 
direction,  the  motor  being  incapable  of  reversing. 
C  is  a  friction  plate  on  shaft  D,  and  it  is  pressed  by 
a  spring  agaiust  A,  so  that  it  receives  motion  from 
A.  The  position  of  A  upon  the  shaft  B  is  controlled 
by  the  forked  lever  E,  the  handle  end  of  which 
would  be  fitted  with  a  notched  quadrant,  like  the 
reversing  lever  of  a  link  motion,  and  would  be 
brought  up  within  reach  of  the  worxman,  so  that  bv 
moving  the  handle  he  could  drive  his  main  shait 
slowly  with  considerable  force,  or,  by  sliding  A 
towards  the  centre  of  C,  faster  with  less  force  ;  or. 
by  moving  A  on  to  the  centre  of  C  the  motor  would 
be  stopped ;  by  moving  it  across  the  centee  to  the 
other  side,  the  direction  of  revolution  woidd  be 
reversed,  tne  handle  E  having  a  similar  efiFect  to  the 
reversing  lever  of  a  locomotive,  and,  like  it  too,  the 
arrangement  would  appear  to  permit  of  the  full 
pressure  due  to  the  head  of  water  being  utihsed 
without  obliging  it  to  en)end  half  its  force  in  pass- 
through  a  throttled  valve.    Periiaps  some  corre- 


spondent will  kindly  criticise  this  plan,  or  say.  if 
there  is  a  better  one. 

I  have  a  small  wheel-motor  having  an  orifice  -(^rin* 
Will  someone  say  what  power  it  should  give  wiui  a 
head  of  100ft.,  and  at  what  speed  it  should  run? 
The  wheel  is  about  12in.  in  diameter. 

F.  JL*  Ja* 


OSGAK  NOUENOLATTJBB. 


[29899.]— I  iJC,  in  common,  I  feel  sure,  with  all 
the  readers  of  your  journal  who  are  interested  in 
Organ  matters,  much  obliged  and  indebted  to 
"Q.  W.  S.'*  for  the  "Uttle  lesson  in  Gennan.'* 
which  he  has  given  in  his  letter  (29878).  With 
reference  to  the  term  "  Lieblich  geaeckt "  and  ita 
different  spellings,  I  am  free  to  admit  that  until 
very  recently  I  submitted,  in  a  thoughtiess  manner, 
to  considerable  confusion,  bom  of  me  inaccuracies 
of  nearly  everv  writer  on  the  organ,  and  of  almost 
all  the  compuers  of  Organ  sp^ifications  in  this 
country.  In  Hopkins  and  BimbauH's  work,  two 
spellings  are  used  —  viz^  "Lieblich  gedact"  and 
"liebuch  gedackt."  To  the  best  ot  my  know- 
ledge, the  correct  form  of  spelling  does  not  once 
appear.  In  Carl  Locher*s  work  on  "  Organ  Stops," 
translated  by  Mrs.  Schauenburg.  we  find  the  fol- 
lowing : — "  Gedackt  or  Oedeckt  (covered,  stopped). 
G^dackts  form  one  of  the  most  important  families 
of  stops.  The  terms  Lieblidi,  Sanft,  Still,  Gross, 
and  Grob-gedackt  depend  upon  the  power  of 
intonation  and  dimensions  of  the  pipes."  The 
term  "G^edackt"  is  employed  throufl^ut  the 
book.  In  Stainer  and  Barrett's  "Dictionary 
of  Musical  Terms,"  we  find  these  explanations : — 
"  Lieblich  {Oer,),  lovely,  sweet-tonea ;  as  Lieblich 
gedackt f  lovely  stoppea  diapason."  "  Gedackt 
iGerX  covered  or  closed  [Decke,  §  2."]  "  Decke 
{Ger,)  1.  Cover,  an  upper  or  lower  plate  of  a 
resonance  box.  2.  The  cover  of  stopped  metal  organ 

S'pes — e.g.,  /f^d^icAaA^A;/,  the  sweet-toned  stopped 
apason.^'  In  Tomausen's  "  Technological  jHc- 
tionaiy,"  published  by  Tauchnitz,  of  Leipzig,  this 
sentence  occurs:  "Stopped,  covered  with  a  Hd 
(org.)  ;  gedackt^  gedeekt ;  Jem  k  tuvaux  bouch^." 
In  the  C^Bat  work  by  Hehnholts,  "  On  the  Sensa- 
tions of  Tone,"  we  mid  the  author,  whilst  speaking 
of  large-scaled  stopped  pipes,  using  the  term 
"  weitgedackt."  Now  all  this  is  a  little  confusing, 
and  I,  for  one,  would  be  greatlv  indebted  fo 
"  G.  W.  S."  for  a  further  lesson  on  uie  subject.  As 
may  be  seen  bv  reference  to  my  "  Notes  on  the 
Concert-room  Organ,"  I  have  settled  in  my  mind 
that "  gedeekt ' '  is  the  correct  and  most  desirable  waj 
of  writing  the  word ;  but  with  such  Gherman  authori- 
ties as  Tolhausen  and  Helmholtz  staring  one  in  the 
face,  one  can  only  come  to  the  conclusion  that  both 
"gedackt"  and  "gedeekt"  are  equally  correct. 
Perhape  "  G.  W.  S.,"  who  is  evidentiy  a  German 
scholar,  will  give  his  opmion  on  this  question. 

"G.  W.  S."  concludes  his  letter  with  this 
remark :  "  I  think  this  littie  lesson  in  German  may 
help  Mr.  Audsley  or  Mr.  Bobinson  in  settling  upon 
a  word  which  BmUl  at  least  mean  something.  Now 
this  is  a  very  severe  "  slap  in  the  face  "  to  all  the 
German  authors  and  organ  builders  who  have  used 
the  terms  under  discunion  with  the  conviction,  I 
presume,  that  they  "  mean  something" :  but  with 
such  autnors  and  organ  builders  I  have  litUe  to  do 
at  present ;  they  can  take  care  of  themselves  and 
their  lan^^uage.  I  shall  await  with  some  impatience 
Mr.  Bobinson's  ideas  on  the  question,  and  I  nave  no 
doubt  that  they  will  be,  like  all  the  hints  he  has 
alreadr  given  in  these  pages,  very  valuable.  As 
regards  my  own  views  anent  the  expedience  of 
employing  more  or  less  inappropriate  foreign  namea 
for  our  or^n  stops,  they  have  already  been  given, 
in  no  tioud  words,  in  my  "Suggestions  for  the 
Introduction  of  a  Systematic  Or^n  Stop  Nomenda- 
ture."  I  may  be  wrong,  but  I  natter  myself  that  I 
have  practically  covered  the  ground  in  relation  to 
this  matter  in  the  following  few  words : — "  In 
arranging  a  Stop  Nomenclature  which  shall  com- 
mend itself  for  general  adoption,  it  is  obvious  that 
it  must  be  formulated  on  a  definite  ^stem.  It  is 
imperative  that  it  should  be  capable  of  conveying  to 
the  mind  a  tolerabl;^  clear  idea  of  the  sounds  pro- 
duced by  the  respective  stops :  their  quality,  strength 
of  tone,  and  their  relationship  to  the  fundamental 
unison  sounds  of  the  instrument.  In  the  nomencla- 
ture we  have  nothing  whatever  to  do  with  iheforfiis 
of  the  pipes  or  any  other  expedients  resorted  to  by 
the  or^an-builder  to  produce  certain  varieties  of 
tone ;  it  is  with  the  resultant  sounds  we  have  to 
deal,  and  with  them  alone."  In  my  remarks  on 
the  names  of  stops  yielding  Flute  Oboan  Toxb  I 
say : — "  The  first  step  to  be  to^en  towards  a  more 
satisfactory  nomenclature  for  this  subdivision  is  to 
throw  asi^  every  name  which  has  no  reference  to 
the  tones  produced  by  the  resptjctive  registers.  This 
wecdinff  out  must  be  done  regardless  of  (questions  of 
nationality,  or  of  the  conceit  of  accredited  inven- 
tors." In  such  names  I  include  lieblich  gedeekt, 
still  gedeekt,  sanft  gedeekt,  grob  gedeekt,  gross 
gedeekt,  and  "  weit  gedackt."  I  say  in  the  article 
alluded  to : — "  Two  facts  assist  in  the  simpliticatio 
of  the  nomenclature.  'Firstiy,  that  aistincti' 
qualities  of  Oboan  Flute  Tons  are  very  few 
number ;  and,  secondly,  that  only  two  or  three  i 
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__  u^  lAtrodttOMl  in  anj  one  department,  even  of 
1^  Im^  orMOk,  at  one  time.  Unaer  these  oiroum- 
gteKMVk  it  tt  nnqueitionaUly  absurd  to  retain  in  iise 
•a  cmWrrManir  list  of  piuctioally  sjrnonymous 
%K«tt  as  tKat  now  obtainmg.  To  arrive  at  the 
jiiMJwt  nMult,  I  soggnst  adoptinjg  for  all  stops  pro- 
JNiw^r  cMr<M  AVm//  loHf  the  smgle  term  flittb, 
^«ah(>riii^*  it«  as  required,  to  dearly  indicate  their 
l^^ttivxn  itt«  and  ralation  to,  the  general  tonal 
«ti«c<ur»«**  Such  remains  my  view  of  the  matter. 
DeTCiii  Nook,  Chiswiok.         Q*.  A.  Aadaley. 


OBttAH  JCATTBB8-TOKB  00L0T7&INO 
IK  BBX^TION  TO  aBXBBAZi  DB- 
8ION. 

[i9900.]— I  THOUORT  that  my  letter  under  the 
ah>T«  beaidiug  was  written  on  suffidentl  v  broad  and 
Ikbatal  lines  to  have  made  personal  at&ok  impos- 
abkk  I  am  sorry  to  find  that  Mr.  Audsley ,  who  is 
tidying  himaelf  out  to  act  as  an  unprojuoiced  and 
d»ntenBsted  adviser,  should  resent  fair  criticism 
and  descend  to  personalities.  A  reply  from  me  he 
now  enforces. 

RooeeTelt,  of  New  York,  is  pre-eminently  the 
ryresentatiTe  of  a  school  of  Ai^^  organ  building ; 
his  medfioations  are  gigantic,  and  display  pMsrfect 
forests  of  stops  of  all  imaginaUe  and  unimaginable 
names  (from  a  *'  Contrabumblebee  '*  to  the  **  Last 
Tramp'*  transmitted  by  telephone !)  The  prevail- 
ing  feature  in  all  these  designs  is  endless  auplica- 
tiQii  of  stops  in  every  manual. 

Mr.  Audsley,  in  admowledging  and  adopting  this 
adtool,  foUowB  Roosevelt's  lead,  and  his  pet  Concert 
Organ  scheme  displays  the  same  characteristics  and 
^e  same  fauHs  as  those  of  his  great  prototype,  and 
would  be,  if  carried  out,  to  use  his  own  expression, 
**  an  Organ  of  the  first  magnitude.'*  Mr.  Audsley's 
*'  Notes  on  the  Concert  (^rgan  "  serve  him  as  the 
one  and  only  authority,  wnidi  he  quotes  to  all 
would-be  inqniren. 

I  have  dared  to  question  their  value^  dealing 
only,  it  mnst  be  observed,  on  the  broad  pnndple  of 
sennml  dewyi,  and  lo  !  the  ,bolt  from  neaven  has 
nllen.    Jopiter  tonet  I 

I  revert  to  my  ori^^inal  standpoint  once  more,  and 
aay  that  these  hugemstruments  are  unnecessary  and 
inaztistic,  because  the  ends  in  view  can  be  attained 
bj  ■mplw  means.  For,  if  with  distinctive  colours 
and  a  lew  skilful  touches  of  the  brush  on  the  canvas 
neater  effect  can  be  podnoed  than  by  the  elabora- 
BOQ  which  Roosevelt  and  Mr.  Audsley  advocate, 
tliesEB^Ier  process,  possessing  as  it  does  immense 
advantages,  must  be  the  more  artistic  And  this  is 
obvious  in  a  tone  picture  than  in  a  painting, 
i  the  colours  once  present  are  capable  of 
diades  and  variety  m  combination,  so  that 
dnnlif  tiona  are  unnecessary. 

MT,  Andsley  reminds  me  of  the  would-be  critic 
in  the  pictore-gallery,  who  cannot  help  admitting 
the  ezosQenoe  of  a  pu^tnre  iHiich  everyone  admires ; 
but  tiie  artist  has  miwittinglv  jostled  him,  so  his 
I  nmsriisi  of  ^mroval  is  confined  to  the  bcAuty  of 
tte  colours  empUrfed,  and  not  upon  the  artistic 
skin  of  the  conoepoon ! 

Me.  Andsicj  very  much  admires  my  means ;  he 
mj9  tbtt  coltfuis  are  fine,  and,  forsooth,  the  firame- 
woK^  too !  Titdf^wl^  he  is  li^t.  Neither  have  as 
jct,  I  befieve,  been  excelled ;  but  having  passed  the 
sUgj  iTBraffr  that  he  did  not  care  the  value  of  the 
MB  m  bis  hsBod  for  wj  opinion,  he  oouldj  of  course, 
hardly  mimdi  that  he  had  written,  which  he  has 
done,  dtti  one  at  least  of  my  piciiues  is  the  finest 
he  has  ever  criticMed ! 

But  here  lies  the  (oievance.  If,  with  very 
^.>.4f.f,ff.  ootlay,  moch  finer  results  can  be  obtained 
m^M^  tkji  mmfb&td  system  than  npon  the  old  one  of 
mnitiyii^mtifja^  Mr.  AtidaUj  wiU  not  succeed  as  an 
IB  pcfsnading  intendhig  buyers  to  pay  the 
1  east  which  his  Ideas  involve,  beade  the 
fm  which  he  dlsiiiterestedJy  chsjrges  for  his 
wirk^  whsn  they  can  go  direct  to  professional 
exuKts  aad  JHUwiactnreni  and  save  both  charges 
iTKh  l^etter  lesalfs 

I  tiuxJi  H  was  Lord  Dimdreary  whose  musical 


a   "rxAjM 


tmoo  the  fact  of  his  possessing 
pUyed    the   German   flute!    Mr. 


with  the  St.  Barnabas  orna 
„  i^mni^j  antoiiog !  He  has  a  friend;— 
a  ^*erj  %  -A^.  mnrntjokn^  Uxj^-who  was  once  organist 
^jt  !Su^  'Jv-»/^ii ,  thist  is  the  only  connection  I  Any 
kA0^^,^  'A  th«  orgao^-tMMt,  present,  or  in 
tM  xctj^^,  t-i^J9tm^m  the  part  of  Mr.  Andsley 
•x*^  ^  />^>/>tr«9khaa  ** ! 

Cftfftton  O.  M<^»^^ii 

liL^t^&^tr^c  £^..«h,  UmAim^  April  ^. 


iJV^-,  -  ^/9  y,  \fA  Mr.  O,  Wx/»  says:  ** 
^^•w  mmtJf  >U^r'..*»  ^^uj>ct%  efAi\A  be  relied  on  to 
m<ub»  «Kf  !t'M.  I,  *>/'  k^  AlU/w  mm  UjycAtA  oat 
Omt  a^9^  m*.  'gf^^ttty  *A  flAfMk  '>r|fa»  boikkrs  who 
*^^sx.\  if>  ^ui  •'JT*  J  dusf  s#i^  ytiA  U/r  it ;  b«it|Wob- 
ttA'f  -y^  m'^ut  9l^a  *xr«  at/>ift  it  l^ff  the  pfiee  it  is 
4«^i*^^«(  4C     §r^  Om  §f^^  aa«<  f^f^  cab  have  the 

'  ',  m  \  "*  ^^.  X^f,  a^sf  M  kAifrmtA  that 
'j04^>'  m  «k«  *0^n»rf,  ^jvnm  V#  mm  with  liebiiefa 
r^^.^     y^  ^,j^  ^  yffJcMiAj  'AmJ^i^  fas  Ger- 


man, but  it  remains  in  technical  terminology,  and 
means  "  covered  with  lids.''  Gedackt  is  accom- 
panied by  gedeckt  in. the  technological  dictionaries, 
and  always  refers  to  **  covered  wim  a  lid." 

Organon. 


THB  BBBLBOTINO  TBLBSOOPB. 

[29902.1— In  replv  to  Mr.  Davis,  on  page  176,  I 
would  bnefiv  say  tnat  if  the  rays  fall  perpendicu- 
larly upon  tine  entering  face  ox  the  prism,  no  re- 
fraction or  chromatic  dispersion  can  take  place, 
provided  that  surface  of  the  prism  is  flat ;  out  if 
convex  or  concave,  then  tliese  phenomena  commence 
immediately,  and  extend  in  proportion  more  or  less 
as  the  curved  or  tilted  surface  departs  from  or  ap- 
proaches to  a  plane  one.  Therefore,  in  using  a  total 
reflection  prism^  in  which  this  surface  is  flat  and  the 
apex  of  the  pnsm  is  a  right  angle,  no  disturbance 
takes  place  if  the  other  races  of  tne  prism  are  flat 
also. 

In  reply  to  our  esteemed  optical  correspondent. 
^*  A.  S.  li.,"  I  may  tdl  him  line  general  ngure  of 
the  Cassegrain  Idin.  mirror  was  vexy  good,  about 
one-fourth  corrected  towards  the  paraoolic  curve, 
therefore  somewhat  elliptical ;  it  was  exceedingly 
mottled  from  extensive  uunish,  and  was  repolished 
so  as  to  preserve  the  original  figure  as  much  as  pos- 
sible. The  shadow  and  tonal  tests  alone  were  used, 
no  repoUshing  of  the  two  secondary  mirrors  was 
allowed,  and  owing  to  some  defects  in  the  mounting, 
no  star  testing  could  be  satisfactorily  carried  out. 

There  was  a  motal  pkme  mirror  allowing  the 
instrument  to  be  used  as  a  Newtonian ;  but  I  found 
this  to  be  very  convex  indeed,  and  remedied  this 
defect  to  a  very  great  extent. 

*'  A.  S.  L."  may  know  that  a  true  plane  cannot 
be  obtained  on  any  other  surface  than  that  of  a 
droular  disc,  and  that  the  old  opticians  were  in  the 
habit  of  making  these  metal  planes  b^  forming  the 
metal  to  the  proper  shape,  cementing  it  into  a 
suitable  cavity  m  a  circular  diso  of  speculum  metal, 
and  grinding  and  polishing  the  lot  together.  My 
own  observations  have  led  me  to  believe  that  the 
older  opticians  could  often  work  a  surface  with  a 
very  good  approadi  to  a  spherical  curve,  and  that 
then  the  secondaiy  mirror  of  concave  or  convex 
form  was  worked  in  varying  modes  till  a  good 
result  was  obtained.  It  is  to  be  regretted  that  we 
have  no  means  of  knowing  strictly  what  these  curves 
were. 

Further,  no  amount  of  care  taken  with  a  grinding 
tool  wfll  necessarily  produce  a  truly  spherical  curve 
on  a  concave  surface :  this  perfection  must  be  ob- 
tained irith  the  polisher  alone,  and  I  fed  I  may 
claim  that  the  same  remarks  win  apply  to  a  convex 
■surface  produced  by  a  concave  tool. 

J.  O.  Linaoott. 


BATTLBSNAKBS   AND    STIKGH9   OF 


[29903.] — ^As  to  the  exact  meaning  of  the  para- 
graph quoted  from  the  Si»  James  a  Gazette,  I  am  at 
one  witii  "  W.  G.  P."  Getter  29847,  page  166)  ;  but 
on  reading  his  subsequent  remarks  I  find  myself 
somewhat  in  the  dark  as  to  what  he  desires  to 
establish,  unless  it  be  the  podtion  of  a  pre-con- 
cdved  idea  having  determined  the  preseni  amects 
of  life  on  the  earth,  which  has  exercised  an  arbitrary 
infiuenco  on  development.     The    "view"   whoee 
acceptance  by  the  majori^  he  asserts  in  his  con- 
dudmg  paragraph,  seems  to  justify  this  condudon 
on  my  part.     But  if  he  considers  every  form  is 
devdoped  in  such  a  way  as  to  "perform  a  given 
part  in  the  world,"  he  must  give  up  natural  sdection 
as  a  method  of  devdopment  at  once,  or,  at  all 
events,  limit  its  action  by  the  unnatural  arbitrarv 
influences  fltting  the  form  for  its  given  part  in  sudi 
away  as  to  render  it  uncertain  and  futile  as  a 
worUng  hypothesis.  But  he  does  not  seem  to  desire 
to  renounce  natural  sdection,  for  it  appears  that  he 
takes  it  for  granted  as  the  cause  of  some  organs  and 
functions,  such   as   the  raftlesnake's  tail.    Now. 
Darwin  ("  Origin  of  Spedes,"  edition  vL  page  162) 
deals  wiu  this  case  as  an  objection  to  hk  theory  of 
natural  selection,  and  concludes  that  it  wobably 
frightens  its  enemies  just  as  the  hen  ruffles  her 
feathers  for  a  like  purpose,  and  on  the  next  page 
shows  that  if  the  bee*s  sting  is  used  as  a  sting  there 
may  be  destroyed  a  few  individuals,  but  the  race  of 
bees  is  vastly  benefited  by  the  dead  insect's  mates 
being  left  alone.    In  a  sense  we  do  here  "  strike  a 
t*iii>«A#i »» ;  but  "  W.  O.  P."  is  wrouff  in  mtfrowinff 
"  the  species "  to  mean  one  particular  bemg,  and 
not  all  those  indnded  with  it  as  a  spedes.    Then  as 
to  hofsss  and  the  larger  cats.    Why  has  not  "the 
pnconodved  plan"  which  I  understand  he  would 
have  OS  believe  in,  provided  some  protection  or 
habit  wheiet^  they  were  protected  fiom  the  lasso 
and  rifles  of  the  animal  m  particular  whidi  has 
happened  to  beat  them  in  the  race  of  life— vis.. 
nZarrhen  what  does  he  mesn  by  the  Whig  and 
Tory  case  he  dtes?    Surdy  here  we    have   two 
sMoes  tvukaUr  at  war.    It  is   dear  that  if  all 
2^ds  agreed  on  "united  action,"  half  of  them 
wooldvery  soon  starve,  as  they  could  iK)t  eat  the 
other  half.      Where   would  be   the   advantage? 
WUgsandToriai  do  »ot  exist  for  the  purpose  of 


only  "  checking,"  but  actually  of  overooming,  each 
other,  and  ther^ore  becoming  supreme.  Does  not 
any  Oppodtion  throw  out  any  Gk)vemment  when  it 
can? 

But  least  of  all  do  I  ^^rasp  his  introduction  of  the 
condderation  of  oonsaousness.  Is  it  not  obrioos 
that  the  "  good"  gained  by  a  surviving  form  ii 
simply  its  mere  existence  to  a  later  period  than 
other  forms  in  the  great  struggle  ?  Is  he  reslly  try- 
ing to  diow  that  unless  the  animal  or  plant  can 
actually  congratulate  itself  ou  surviving,  that  soch 
survival  is  unpossible  ?  Natural  sdection  tails  us 
at  once  if  we  admit  that  ^wimitla  and  ulants  have 
devdoped  to  benefit  each  other  as  weU  as  them- 
sdves  (such  cases  as  the  symbiosis  of  simple  alss 
with  the  Badiolarion  ThallasdcoUa  are  undoubtedly 
cases  of  private  as  well  as  mutual  advantage),  for 
what  then  regulates  survival  ?  In  the  place  of  ozm 
simple,  all-embradng  hypothesis  for  the  under- 
standing of  why  such  and  such  forms  sniriTe, 
"  W.  G.  P."  would  relegate  us  to  arbitosiy  infln- 
enoes  working  on  arbitraiy  lines  and  not  in  any  way 
to  be  comprehended.  Like  lus  "  philosopher/'  we 
must  be  satisfied  with  the  "  half -truth  *^  which  ii 
not  a  truth  at  alL 

As  to  habits,  numy  are,  of  course,  disadvantage- 
ous; but  here  still  natural  sdection  holds.  Doei 
not  a  race — say,  of  drunkards — soon  become 
extinct  ? 

Uttoxeter.  N.  8.  B. 

A  KOTB  FOB  KATXTBALISTa 

[29904]— The  following  is  unique  in  my  experi- 
ence, and  I  venture  to  think  would  prove  to  to 
most.  At  a  country  house  I  have  lately  visited 
three  young  chickens  were,  owing  to  the  death  of 
their  mother  hen,  put  into  a  drawer,  to  which  a 
cat  about  to  kitten  was  attracted.  For  a  short 
time  before  and  after  her  kittens  were  bom,  the 
cat  lay  on  the  chickens,  and  persisted  in  doing  so 
for  a  condderable  period.  Two  of  the  chickens  b^ 
acddent  died ;  but  the  third— now  fairly  grown-tf 
strongly  attached  to  the  cat,  and  the  cat  to  the 
fowl.  During  the  time  of  nursing  the  chickens 
might  havebeen  the  cat's  own  family  for  all  the 
affection  and  attention  bestowed  on  th^. 

O.  H.  Harbett. 


USEFUL  AHD  SdEHTIFIC  NOTES. 


Indian  t«v,  —Mr.  B.  Piffard  says,  in  the 
Chemical  New;  I  find  that  a  colour  apparently 
identical  to  Indian  ink  can  be  produced  by  the 
action  of  sulphuric  add  on  camphor.  An  excess  oi 
camphor  should  remain  some  24  hours  in  strong 
sulpnuric  add ;  it  then  results  in  a  gdatinous  maa 
of  a  slighUy  reddish  colour.  This,  when  heatei 
effervesces,  gives  off  fumes  of  sulphurous  add,  ind 
turns  intensdy  black.  By  evaporation  the  iumt- 
fiuous  sulphuric  acid  and  camphor  (for  thoe 
remains  an  excess  of  both,  the  weakened  acwi  "jt 
t^tfnp  on  the  camphor)  can  be  driven  off.  The 
nmamder,  when  applied  to  paper  as  a  paint,  ap- 
pears, to  my  unartisticeye,  to  be  Indian  ink.  Whso 
Sssolved  in  water,  it  remains  an  indefinite  tima 
without  predpiteting.  It  appears  to  be  dissdfed, 
not  hdd  m  suspendon. 

Aflbaatos  Joints.— A  permanent  and  dunble 
joint  can,  it  is  said,  be  made  between  rough,  cMt- 
uon  surfaces  by  the  use  of  asbestos  with  »Q™^ 
mixed  vrhite  lead  to  make  a  very  stiff  putt^.  Tra 
will  resist  any  amount  of  heat,  and  is  unaffected  of 
steam  or  water.  It  has  been  used  for  mendof 
or  dosing  cracks  in  cast-iron  retorts  that  were  mm 
for  themstillation  of  oil  and  sas  from  cannd  oosL 
The  heat  being  applied  to  the  bottom  of  retorts  m 
the  temperature  of  iron  maintained  at  a  bright  m 
heat,  after  a  time  the  bottom  of  the  retort  woaU 
crack,  the  larger  portion  of  the  crack  being  down- 
ward towards  the  fire.  The  method  employed  irai 
to  prepare  the  mixture,  and  place  on  top  a  IM 
then  Triaoe  the  bridt  on  a  bar  of  iron  or  shovd  and 

grass  the  cement  upward  to  fill  the  crack  in  the  mn, 
olding  it  for  some  time  until  it  had  penetrated  tte 
caviSs  Mid  somewhat  set.  Of  course,  dunng  this 
opexstion,  the  cap  was  removed  from  the  retortjo 
thit  no  pressure  of  gas  or  oil  forced  the  oemsnt  oot- 
ward  until  set. 

Ths  new  Calais  mail  steamer  which  hat  been 
built  for  the  London,  Chatham,  and  Dover  Com- 
pany, and  which  will  be  placed  on  the  ■emoencc 
mSa^  has  been  named  the  CflAm-/)wrr«, jw 
namehaving  been  taken  after  the  popular  two 
ship,  vrhidhis  now  to  be  finaUy  withdrawn  fwBJ 
the  service.  The  new  vessd  is  built  mtudyoi 
flteeL  and  to  insure  additional  safety  in  case  of  om- 
hdan,  has  been  divided  into  nine  different  water- 
tiffht  oompaztments.  The  dimmdons  of  the  vMei 
are  astoKws:  Length  between  P«Taj?^ 
325ft.;  breadth,  3eft.T  depth,  21ft. &n.  It«s«^ 
cnlatad  die  wiU  be  ths  fastest  crosB-Chamiel  JtMff 

afloat,  and  wiU  make  the  psasage  betweou  ue  Enf  j 
Shand  French  coasts  easily  in  an  hour.  M^ 
be  lighted  by  incandescent  dectnc  lamps,  and  «■ 
beenpfovided  with  embarkatum  arc  li^te. 


Uay  3,  1889. 
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\*  In  tMr  aHMC0r»j  CorreapondmU  are  rMpect" 
fiUly  r§gtte$Ud  to  mmUioi^,  in  each  instance,  the  titU 
trndnimUr  of  the  qitery  aeked, 

[678320— DiBtribution  of  I<oacL— Thanks  to 
"T.  C,  Brwtol,"  for  hia  kmdl)r  remark,  I  always 
read  queries  and  replies  appearing  in  these  oolnmns 
whidi  have  anythmg  to  do  with  maUiematics  or 
medianics.  In  the  present  case  it  appeared  to  me 
that  the  problem  is  indeterminate,  if  the  various 
parts  are  considered  rigid.  I  was  reminded  of  a 
prablem  I  saw  somewhere  to  illustrate  the  subject 
of  indetarminate  problems.  A  gate  or  door  is  hung 
in  Uie  Mwaal  way  on  two  hinges,  given  weight  of 
door,  poatiion  of  hinges,  &c.,  to  find  the  vertical 
pre8sui«  on  eadi  hinge.  It  is  evident  that  however 
good  tiie  workmanship  miffht  he,  a  few  strokes 
wi^  a  file  would  throw  all  me  weight  on  one  hinge 
or  on  the  other.  If  the  various  puts  in  our  problem 
are  not  rigid  but  capable  of  bending,  then  we  have 
that  difficult  subject  '* resilience'"  to  deal  with, 
which  is  too  abstruse  for  these  columns. 

Bath.  MJ.C.E. 

[67862.1— Distribution  of  Weight.— It  is  easy 
to  find  infinite  varieties  of  distribution  of  W,  which 
will  reeoit  ia  a  halanoe  at  point  W,  as  B  B,  axe 
really  neutral ;  but  the  problem  is  to  find  the  dis- 
tiibation  when  load  is  at  W.  Taking  W  at  601b. 
(to  avoid  foaotiona),  we  have,  for  instance — 

A  BB,    OC.   D      W 

9+47-1-  3  +  1-60 
18  +  34+  6  +  2  =  60 
27  +  21+  9  +  3  =  60 
36+    8  +  12+4-60 

an  balancing  by  moments  round  W,  round  A,  round 
D;  or  on  lines  parallel  to  A  B,  BCi  CD.  Ofthis 
series,  it  is  evident,  one  must  be  a  closer  approxi- 
mation than  the  rest.  "  Z.,"  like  a  Sootonman, 
answers  by  asking  a  similar  question. 

Liverpool.  W.  S. 

[68011.]  —  Uedical  Battery.  —  Replying  to 
*'Nun.  Ix>r.'*  as  to  how  the  above  battery  is  mode 
up,  I  described  it  as  well  as  I  could  at  the  time.  It 
is  made  up  of  four  separate  tubes,  6in.  long  and  fin. 
diameter,  with  screw  metal  caps  on  ends,  incasea  in 
xnoroooo  leather  in  pocket-book  form,  but  to  take 
it  further  apart  would  destroy  its  casing.  The 
tnbee  seem  to  be  filled,  half-full,  witii  some  sub- 
stance which  has  now  become  quite  hard,  but  no 
doubt  had  formerly  been  in  a  plastic  state.  Could 
eome  liquid  be  put  in  to  again  soften  and  restore 
the  electrical  effect  ?  Ionob. 

[68042.]— Slide-Beat.— I  should  advise  "P.S." 
not  to  trouble  making  his  own  patterns  when  he 
can  buy  so  cheaply  and  ready  planed,  as  the  cast- 
ingB  are  not  much  use  without  they  are  planed.  I 
have  just  fitted  up  a  set  I  had  from  Gladstone,  of 
Stafford  (who  advertises  in  these  columns),  and  they 
are  all  that  **  P.  S."  could  desire.  They  are  as  soft 
aa  brass,  and  very  little  trouble  to  fit  up.  The  price 
for  one  for  SJin.  centre  compound  rest  is  lOs.  6d., 
an  planed,  and  if  "P.  S.*^  likes  he  can  get  the 
screws,  steel,  square  threads,  and  ^unmetsl  boxes 
for  lOs.  6d.,  so  tnat  he  can  ^et  a  shde-rest  for  2l8. 
minus  his  own  labour,  which  is  certainly  cheap,  and 
there  is  no  question  as  to  design  and  quality. 

Pteaton.  W.  Q.  C. 

£68054.}—  Biamond  Outtinflr.—  I  notice  that 
**  d.*'  has  kindly  given  a  littie  of  the  information 
asked  oonoezning  tiie  above.  Would  '*  S.'*  be  good 
enongh  to  answer  me  the  following  question? 
What  are  the  laps  made  of,  and  how  are  they  first 
chaxged  with  diamond  dust?  Jaoblon. 

[68063.]~Orffan  Pipes.—"  F.  L."  asks  a  ques- 
ticni  more  easQy  put  than  replied  to.  In  the  first 
plaoe,  it  may  be  pointed  out  that  it  is  neoessaiy  for 
the  production  ox  a  firm  tone  that  a  pipe,  either  of 
wood  or  metal,  shall  be  of  sufficient  thidmess  of 
material  to  stand  the  vibrations  of  the  column  of 
air  within  it  without  anj  obvious  ttembUng; 
beyond  this  it  is  just  questionable  if  the  thickness 
baa  any  oheervable  influence  on  the  tone,  ta 
reepect  to  wood  pipes,  there  seems  to  be  only  a 
"  rule  of  thumb  "  observed  in  the  matter  of  thick- 
neas  of  material,  fbr  organ-builders  vary  very  much 
in  thia  detail.  It  has  always  seemea  to  me  to 
depend  chiefly  on  the  cutting  or  odd  pieces  of 
wood  which  may  most  oonvemently  come  to  hand, 
and  the  economy  of  labour  in  dressing  them.  I 
have  seen  many  stops  in  which  anything  like  a 


proneriy  graduated  tmokness  of  wood  was  to  be 
looked  for  in  vain,  and  in  which  not  a  few  pipes 
had  each  of  their  sides  made  of  different  thicknesses. 
Snch  stops,  of  course^  must  be  classed  as  "  cheap 
and  nasty.*'  It  is  an  mteresting  fact  that,  in  a  wood 
pipe,  the  front  (mouth  side)  and  back  do  not  seem  to 
vinrate.  whilst  the  lateral  pieces  are  sensibly 
affectecL  Tbia  pomts,  I  think,  to  the  importance  of 
a  caiefn  study  of  the  influence  of  the  resisting 
powers  o;  these  sides  on  the  tone  of  the  pipe.  I  may 
lUflt  mention  a  matter  that  gave  me  some  trouble  at 
the  time  and  set  me  thinking.    In  the  lowestootave 


of  an  Open  Diapason  (metal,  8ft.)  there  was  one 
pipe,   the  DD,  which  would  wabble  or  slowly 
mnble  in  its  speech,  do  what  I  would  with  its 
mouth  and  its  supply  of  wind ;  and  after  continued 
attempts  to  overcome  the  too  obvious  impediment  I 
gave  up  the  matter  as  hopeless,  and  deciaed  to  have 
a  new  pipe.    When  I  put  my  hands  to  lift  the  pipe, 
by  its  Dody,  whilst  speaking,  to  my  surprise  the 
tone   became  instantly  stesiay;    on  removing  my 
hands  the  trembling  recommenced.    Here  was  a 
new  direction  for  my  investigations;  for  I  quickly 
found  that  a  simple  pressure  of  the  hands  on  the 
two  sides  of  the  pipe  or  the  permanent  pressure  of 
two  felt-covered^  sups  of  wood  perfectiy  cured  the 
imperfection   of    tiie    speech.     I   now   carefully 
examined  the  body  of  the  pipe,  and  found  that  it  was 
oval  and  not  drciiiar,  havmg  been  slightiy  crushed 
in  carriage,  and  that  the  flatter  sides  offered  insuffi- 
cient resistance  to  tibe  powerful  vibrations  of  the  in- 
ternal air.    I  procurea  a  round  pole  of  wood  and 
returned  the  pipe  to  a  cylindri<»l  form,  effectu- 
ally removing  any  imperfection  in  its  speech.    It  is 
right  to  remark  tiiat,  m  my  opinion,  tne  oval  form 
would  hardly  have  been  attended  with  so  objection- 
able a  result  had  the  metal  of  the  pipe  peen  of 
greater  thickness  and  of  greater  power  oi  resistance. 
The  lespon  to  be  leaznt  mm.  this  is  obvious.   I  have 
had  no  experience  with  wood  Diapasons— that  is, 
with  them  formed  of  wood  throughout,  voiced  in 
imitation  of  the  true  Open  Diapason,  8ft.,  of  metal ; 
but  I  may  mention  that  the  lowest  octaves  of  the 
Open  Diapasons  in  the  organ  of  the  parish  church  of 
Armley ,  near  Leeds,  are  of  wood,  and  their  tones  are 
quite  equal  to,  if  not  better  than,  many  of  the  finest 
metal  ones  Imown  to  me.    These  pipes  were  voiced 
by  the  late  Edmund  Schuize,  of  i^aulenjEelle,  an 
artist  of  the  first  rank  in  his  line.    The  tone  of  a 
wood  pipe,  in  one  direction  at  least,  depends  on  the 
proportion  its  mouth  bears  to  the  sum  of  the  widths 
of  its  four  sides,  internally  measured:  thus,  the 
mouth  of  a  square  pipe  is  exacUy  one-fourth  of  the 
sum  of  its  sides ;  whust  the  mouth  of  a  pipe  of  an 
oblong  section  may,  when  placed  in  a  narrow  side, 
be  considerably  less  than  one-fourth,  and,  when 
placed  in  a  wide  side,  be  considerably  more  than 
one-fourth.    Beyond  the  greater  or  lesser  volume 
of  sound  naturally  produced  by  this  matter  of  pro- 
portion, the  art  and  taste  of  the  voioer,  and  the 
amount  and  pressure  of  the  organ  wind  are  all-im- 
portuit  factors  in  the  production  of  tone.    I  trust 
these   hasty   remarks    will    prove    sufficient   for 

«*  F.  L."  O.  A.  AXTDflLBY. 

[68113.]— Baeting  Keat.— My  kitchen  stove  is 
one  of  the  so-cidled  Americans,  but  made  at  one  of 
the  numerous  Glasgow  foundries,  and  having  an 
arrangement  for  top  and  bottom  heat.  When  the 
roaster  is  hot,  the  joint  is  put  in  unbasted,  so  as  to 
have  a  skin,  scale,  or  coat  formed  on  its  surface  by 
the  high  and  dry  temperature  in  order  to  prevent 
the  moisture  becoming  evaporated.  When  the  said 
impervious  coating  has  been  foxmed,  then  thin 
slices  of  beef  or  mutton  suet  are  laid  on  the  upper 
surface  of  the  meat  (bacon  is  used  for  fowls), 
whereby  the  process  of  self-acting  baiting  is  set  in 
operation.  Now,  in  the  face  of  this  most  simple, 
most  effective  method,  does  A.  Lloyd  think  a  com- 
plicated mechanical  lubricator  hkely  to  obtain 
favour  with  that  dass  most  ungifted  of  all  others 
with  mechanical  genius  and  appreciation— i.e., 
Tq«gliii>i  cooks?  Muck  was  ex^Mcted  (as  to  the 
capacities  and  attainments  of  the  young  female 
mmds  and  hands)  to  result  from  the  establishment 
of  Board  schools  thiou^out  the  kingdom  in  pro- 
ducing better  cooks  for  the  well-to-do  dass,  and 
better  cooks,  better  mates  for  the  operative  dass. 
Now,  I  would  adc  "  our  "  readers,  does  their  ex- 
perience bear  out  these  saidexjpectations?  Let  the 
members  of  the  Boards  of  School  Management 
devote  a  littie  consideration  to  such  matters  so 
essential  to  the  comfort  and  well-being  of  present 
and  future  generations,  is  a  suggestion  of 

The  Ltdnxt  Dibpensbb. 

[68138.]— I-apidary'B  Work.— There  is  scarcely 
likdy  to  be  any  book  on  lapidary  work,  for  the 
bimple  reason  that  there  would  not  be  enough  pur- 
chasers to  pay  for  its  production;  but  there  are 
several  articles  in  back  volumes  on  the  subject,  and 
no  doubt  **  Holtzapffel "  has  somethingon  the  sub- 
ject. Lapidary's  woric  is  scarcdy  "  turning,"  but 
the  articles  are  pressed  on  his  wheel,  which  runs 
horiaontally,  and  are  shaped  by  its  aid.  He  uses 
discs  of  iron,  lead^  copper.  &o.,  and  various 
Dowden.  including  diamoncl  dust,  which  cuts  any- 
ffing.    '         ^^  J.  T.  M. 

[68148.]— Water  Motor.- 1  don't  think 
sectional  drawings  of  the  Thirlmere  water-motor 
are  published ;  but  why  not  write  to  Bailey  and 
Co.,  Salford,  for  particulan?  They  are  mudi  too 
big  people  to  decune  to  give  information  unless  they 
tMnV  you  are  fishing  for  their  patterns,  and  would 
certainly  prefer  to  send  the  description  privately 
to  seeing  it  in  print,  provided  they  wish  to  xeep  the 
design  something  of  a  secret.  W.  M. 

[68149.]— Britannia     Hot-Air     Bnglnes.— 
These  enmnes  are,  I  think,  the  same  as  that  illus- 
trated in^o.  1,008,  and  known  as  the  Bobinaon. 
'  S.  T. 


[68160.]— Imitation  IvoiT  or  Celluloid.- 
Celluloid  would  itself  answer  the  purpose  of  this 
querist,  so  far  as  can  be  judged  from  wnat  he  says ; 
but  it  is  a  patent,  and  has  some  years  yet  of  mono- 
poly, I  beheve.  He  will  find  all  about  it  in  back 
volumes.  It  can  hate  a  fine  enamelled  surface  im- 
purted  to  it  by  polishinff  its  own  substance.  See  an 
artide  in  No.  1,143,  and  a  letter  in  No.  847. 

Nun.  Doe. 

[68161.]— Chemical  Gilding  of  Olaaa.— I  do 
not  think  that  gold  can  be  applied  to  glass  from  a 
liquid  except  by  the  aid  of  neat ;  but  there  are 
several  recipes  in  back  volumes,  some  of  which  mav 
suit  the  querist.  A  process  said  to  be  due  to  Prof. 
Schwarzenbach,  of  £eme,  consists  in  using  a  dilute 
solution  of  chloride  of  gold  rendered  alkaline  by  the 
addition  of  soda.  To  reduce  the  gold  chloride 
alcohol  saturated  with  marsh- gas  and  diluted  isused ; 
but  as  I  have  not  tried  it,  I  caxmot  say  whether  it  is 
effective.  Nun.  Dob. 

11  [68173.]— Drying  Floor,—"  Brier  "  should 
reflect  that  if  the  heated  gases  are  compelled  to 
traverse  the  fines  one  after  the  other,  those  which 
it  passes  through  first  wiU  be  raised  to  a  higher 
temperature  than  the  others,  and  I  do  not  see  bow 
he  can  prevent  it.  Why  not  take  the  hot  gases 
through  all  the  fiues  simultaneously  ? 

Nun.  Dob. 

[68173.] — Drying  Ploor.— To  secure  a  uniform 
heat  over  the  entire  floor,  construct  the  fiues  in  the 
following  manner: — ^Dxuught  always  takes  the 
shortest  cut,  and  as  the  distance  from  a  to  6  through 
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the  fiues  in  any  direction  is  equal,  it  follows  that 
the  draught  through  the  whole  is  uniform.  Several 
years  ago  I  oonstructed  on  this  prindple  a  hot  plate 
for  heating  the  workmen's  coffee  at  a  lar^  factory 
with  very  satisfactory  results.  Bakbb. 

[68176.]— Welding  Metale.- "H.  C."  should 
be  able  to  find  all  he  can  want  to  know  about  the 
electric  method  of  welding  in  back  volumes.  Let 
ViiTti  start  by  reading  an  article  on  the  "  Practical 
AppUcations  of  Electric  Welding"  in  No.  1,220, 
and  then  refer  to  the  illustrated  article  in  No.  1,137. 

J.  T. 

[68191.]— Wounds.— I  have  seen  the  interesting 
letter  of  Jules  Orme  in  your  number  for  April  6, 
No.  68191,  on  "Wounds/'  in  which  he  mentions 
having  seen  a  Polish  lady  who  wore  rings  in  her 
breasts.  Of  course  he  meant  in  the  nipples,  but  he 
being  a  foreigner,  the  mistake  was  easy  to  make. 
My  cousin  Jack  showed  me  the  letter,  and  he  is 
very  desirous  that  I  should  have  mine  pierced  and 
rings  inserted.  I  laughed  at  the  idea,  and  said  I 
did  not  believe  the  uiing  was  possible;  but  he 
showed  me  that  he  was  then  wearmg  himself  in  his 
nipples  some  gold  ring^s  which  were  inserted  last 
summer  by  a  jeweller  in  London.  Now,  I  deariy 
love  Jack,  and  am  going  to  marry  him  next  year ; 
and  1  would  not  mind  ^Ang  anytning  in  reason  to 

S lease  him,  so  I  have  consented  to  do  as  he  wishes, 
[y  younger  sister,  Mildred,  has  determined  to  have 
her  breara  pierced  also,  if  I  have  mine  done.  We 
have  several  pairs  of  fine  large  gold  rinra^  "<^<^  as 
are  worn  by  me  peasant  women  in  Austria ;  they 
are  smooth  and  thick,  and  about  as  large  as  a  half- 
crown  piece,  and  will  answer  the  purpose  very 
nicely.  We  are  going  to  Paris  shortly,  to  see  the 
Exhibition ;  and  on  our  return  to  London  we  shall 
call  on  the  person  who  performed  the  operation  for 
Jack,  as  we  do  not  care  to  have  anyone  in  our 
neighbourhood  to  do  it  for  us.  We  have  decided 
upon  having  our  breasts  pierced  with  an  ear-piercer, 
instead  ofme  method  cbBscribed  hv  Jules  Orme,  as 
we  would  rather  suffer  oonaderable  pain  for  the 
moment  and  have  it  more  auiokly  over.  We  have 
littie  doubt  that  we  shall  Jiave  courage  and  en- 
durance enoughnot  to  faint  at  the  operation.  What 
UTiiliA  and  I  want  to  know  is^  whether  when  we  are 
married,  if  we  have  any  children,  the  presence^ 
the  rings  in  our  nipples  would  prevent  us  from 
nursing  them  ourselves.  I  am  just  turned  eighteen, 
and  fi^^^^  not  marry  for  mora  than  a  year,  so  that 
thera  would  be  abundant  time  for  the  wounds  to 
heal.  We  hope  one  of  your  correspondents  who  is 
qualified  wiQ  give  us  his  opinion  on  this  point.  We 
have  ozdered  the  Enousb  Mechanic  tobe  sent  to 
us  weekly  while  we  are  in  Paris,  so  that  we  may  see 
any  aoswers  whidi  we  may  be  favoured  with.    On 
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[63192.1— Hardenlnr  BiHwea  od  Trloyda 
Orajik-Slutft.— Cost  iron  ii  luiuUr  hard  enough, 
oijiecially  if  chilled  in  the  mould ;  but  the  qaoriBt 
«aa  case-hiuden  it  by  smrtuing  it  ovsr  with  pnu- 
aiote  of  potaib  while  red  hot,  or  by  heating  to  a  rod 
while  BUTTOunded  by  dost  of  ■■nimwl  charcMuU.  or 
other  curbonaoaoiu  matter.  If. 

[68199.]— Htmd-Falnted   Postara.  —  Where 

doee  "  Retsop  "  find  any  hand-painted  (F)  poitan  t 

Doea  he  mean  thoie  wmcb  are  oolotired  bj  meoiu 

cl  BtaBCila,  isBtB&d  of  txdiig  piinted  in  cotoim? 

8. 

[e830S.l-Cemsnt  tor  Poshn.— Will  "  Work- 
■hop,"  in  hia  aiuwer  to  thii  quel?,  explain  how  to 
mouureahalf  fluid  ounce  of  nugneeu  carboiuite, 
itlao  •une  of  plaster  of  Farii,  and  u  to  ths  one 
dr&chm  of  alum,  ii  that  diachm  one  of  60  grains 
apothecariea'  weight  or  that  of  the  27  grains  avoir- 
dupoiaF  The  cantion  appended  about  redpe 
dealera  not  copying  might  haye  heen  omitted,  since, 
«e  given,  it  is  not  practicable.  F.  O.  Ll. 

Woodlynch,  Bonohurch,  I.W.,  April  23. 

[68319.]— Buttery  tor  M«dio»l  Coll.— Try 
chromio-acid  onea.  I  have  always  obtiuDed  erery 
satisfsctioii  from  them.  F.  W.  ISuos. 

[68326.]— Stove-Pipa  Difflnnltiea.— Tour  pipe 
ihould  not  run  horixantolly.  It  ahould  have  a  nsa 
of  at  least  1ft.  in  evei?  6tt.  Where  the  pipe  enters 
dhimnBv,  put  on  a  bead  or  elbow,  »o  aa  to  turn 
upwards.  It  you  aie  not  using  the  Bre  attached  to 
«£iiDuej.  block  up  the  fireplace  tightly  with  a  board. 
Hake  al]  joints  t^ht  with  fireclay. 

Briftol.  W.  BlDLKB. 

[68326J— StoTB  Pipe.— Uesan.  Andrews  and 
&H>kes,  Tottenham- court- Toad,  London,  W.,  are 
the  patentees  and  makan  of  the  elbows  inquired 
for.  The  piriducts  of  combuation  being  at  a  tow 
temperature,  radiation  of  heat  along  the  2Tft.  of 
honsontal  pipe  still  reducing  it,  then  the  difference 


. , , thick,  tapered.    Near  the  lop  of  a  a  hole 

somewhat  smallar  than  the  side-tube  ol  the  blow- 
pipe is  made ;  then  a  slit  about  Sin.  long,  as  shown 
<■'  the  drawing.  The  sidse  may  now  be  sprung 
,,^,_   _   1  .t .  ._»..  po,!^  u,(q  the  hole,  in 


.  7  slow,  even  when  a  draught  has  bean  started. 
The  beat  spedmon  of  a  horizontal  due  I  ever  ei- 
nmined  was  in  the  residence  of  the  late  Major 
Johnson,  The  Wind's  Point,  Malvern,  near  the 
British  Oamp,  and  which  remdenoe  was  purchased 
by  Madame  Qoldaniith  (Jenny  Lind),  chiefly  on 
acconnt  of  its  romantic  situation  reminding  her  so 
forcibly  of  har  beloved  Sweden.  Amongst  the 
talented  major's  pfnihtnli  was  one  for  finding 
remedies  (or  the  nomerous  glaring  defects  in  aaddlcs, 
laminated  steel  saddlee  being  his  Hdr^  idmi,  a  apeci- 
mcD  ot  which  (when  he  had  produced  a  p^ect 
one)  he  promised  to  present  to 

ThbLtSITET  DUPBilBBB. 

[68331. ]-OoppOTiiiff  Oubona— Make  np  a 
solution  of  Djpjnr  sulphate,  4os. ;  sulphuric  add, 
loz. ;  water,  2  pints,  and  make  carbon  the  cathode, 
and  a  copper  plate  the  anode,  and  connect  up  to  a 
pint  Bunseu.  F.  W.  Mabox. 

[6S332.]-aiolironi»te  Battery- -Eiip«ot  jou 
have  elements  touching  somewhere  in  thu  cell ;  or 
else,  perhaps,  you  use  solution  warm.  Cannot  say 
that  I  particularly  like  vulcanito  for  bichromate 
cells ,  try  earthenware  or  glass.        F.  W.  MisON. 

[68343.]— BIowDlpe.— In  compliance  with  the 
viiix  expreeaed  by  "Lis  Smith,"  I  send  a  full 
deecriptioD  of  an  oisily  mode  and  sarvicealile  initru- 
ment,  hoping  it  may  prove  interesting  to  some 
other  readers.  Two  different  aiz«  are  given,  the 
largest  I  have  found  to  be  most  auitaUe  for  the 
purpose  mentioned  liy  ths  querist;  the  other  is  a 
convenient  size  for  ordinary  blowpipe  work.  To 
begin  with,  three  pieces  ol  hght  bras  tubing  of  the 
following  dimensions  are  required: — Outside  tube 
a  fFig.  1)  61-fi|in.  long  and  J— ^in.  diameter,  air- 
tube  A,  8 — 7in.  long  and  A— ^m.  diameter;  gas 
tube  r,  21— IJin.  long  and  f— |in.  diameter.  (Tubes 
measured  from  the  outside.)  Square  off  the  ends 
ot  a,  then  at  a  point  2} — 1}  from  one  end  as  a  centre, 
file  a  hole  the  same  aiza  as  the  inside  diameter  of  the 
side  tube  f,  which  is  to  be  soldered  hereon.  One 
end  of  c  is  filed  concave,  so  as  to  Bt  accuraldy  on 
the  convci  surface  of  a:  on  this  depenib  the 
neatnosa  of  the  finiahed  joint.  Now  pass  a 
piece  ot  string  through  a  and  tie  c  on  its 
proper  phice,  smear  the  joint  with  zinc  chloride 
lavl  solder.  About  an  mch  from  one  end  of 
b  three  small  holes  are  bored ;  into  these  are 
soldered  short  iron  pins  (,  the  object  of  which 
ia  to  keep  £  in  a  central  position ;  the  joint  at  the 
other  end  between  the  two  tubea  ia  made  witli  one 
ortwo  short  pieoss  of  rubbertubing,  rf;  this  makes 
a  [lood  joint,  and  Leaves  the  iiuade  tube  adjustable- 
Tbu  support  (Fig.  2),  which  is  mode  of  hard  wood. 

an.1  Un.  thidl,  having  a  jin,  hole  m 'its  ^tre! 
lull'  tliia  is  wedged  the  rtJuoed  end  ot  the  pillar  a. 
the  size  of    whidi   is  about    5iu. — Hia.  long  and 


open  a  httle,  and  the  tnhe  p 


Chez-Lui,  which  will  leave  a   firm,  impenetrable 
Bristol.  W.  HiDLEft, 

[68366.]— Paint.— The  querist  doe*  not  say  what 
kind  of  water  tank  he  wants  the  point  for — it  may 
be  lead,  black  iron,  or  galvaniaed.  If  lead,  coatings 
of  Umewash  or  fnt  and  roein  (the  latter  applied  hot) 
Fativea;  it  iron,  I  remember  a  cheap 


1    non-poiso 
VMiito." 


only  used  it  with 

had  analysed  it  to  moke  certain  ai 

lonous  properties.     It  was  called 

Golvanite.^ 

Whitehaven.  D-  B. 

[68367.]— BmiovatiiiB'   Bond   Unltonn.  —  If 

Buitone "    trill    advertise    bis    addresa    in    the 

Sale"  column,  I  will  help  him,  and  it  irithin  a 

reasonable  distance  from  me  I  will  pay  him  a  vivt 

and  show  bim  how  to  renovate  his  tunics  at  (he  coat 

a  few  pence,  being  storeman  for  a  regiment 

_ose  uniforms  ai«  the  same  as  described.    I  bav« 

hod  Gonsdenble  practioe  in  renovating. 

A.  SnTH. 

I J.]— Lbwh  Mower*.- 1  have  had  twenty 

years'  experience  with  these  machines,  and  always 
reshorpened  the  knives  myself,      t.  By  revetsng 

the  wearing  of  one  edge  tends  to  sharpen  the  other- 
M^ie  is  a  dioin  machine,  and  a  cog  on  each  end  of 
shaft.  2.  "  Without  tolring  them  from  their  place." 
Remove  chain  or  wheels,  but  leave  knivee— largo 
and  cylindrical  as  they  are.  and  apply  fine  emery 
powder,  and  turn  cjUuder  the  reverse  way  from 
that  when  cutting,  by  fixing  a  temporary  handle, 
-  -,  16  wire  more  or  len  would  do,  by  cranking 
...  By  this  method  all  the  knivee  ore  sharpenedand 
fit,  and,  if  necessary,  may  be  screwed  a  shade 
nearer  together.  I  place  paper  under  my  machine 
'^  catch  Uie  emery  for  ose  again. 

W.  Wmos. 
[68385.]— Coll.— The  Bze  of  the  vrire  for  ths 
primary  coH  of  your  shocking  coil  ahould  be  No- 16 

—d  tor  flie  secondary  coil  it  should  bo  that 

No.  36.     Quantity  required  for  a  primarf 

ooil  would  be  nearly  lib.,  what  you  have  orer  will 
do  for  making  connectionB  with  bnttariee  and  coil, 
&c.  The  quantity  required  tor  secondary  coil  will 
be  70S.,  and  then  you  will  have  some  to  spore,  which 
lay  be  used  up  as  you  think  fit.  It  would  do  to 
lake  a  ooil  for  a  galvanometer,    which   must  be 


whi<^  It  ahodld  turn  rather  stiffly.  Polish  up  the 
tubes,  fit  together,  and  give  the  atsnd  a  coat  of 
varnish  ;  it  will  then  have  an  appearance  something 
like  Fig.  3.  B.  McLabek. 

[6S345.]— BtanlphatsofPotulLlitLaaUnDh* 
Cell. — I  am  perfectly  aware  that  I  qaoted  two 
different  amounts  ot  bisulphide ;  it  was  for  this 
reason :  ths  first  was  the  average  ot  some  rough 
experiments,  and  the  latter  the  average  ot  the 
whole  experiments  and  practical  experience.  Use 
the  amount  named  in  No.  67306. 

F.  W.  UUON. 

[68364.]— Componikd  Oondenalnr  Enslna 
Cylindera. — The  fallowing  ia  a  table  from  actual 
practice  giving  tJie  diameters  of  the  htgh  and  low- 
presaura  cylinders  at  different  boiler  pressures,  the 
piston  speed  being  token  at  -ISDft.  per  minute  :- 


4te 


16 


Boiler  pres- 


14 


Boiler 


■^T 


12 


Longsight.  J.  Stokes. 

[6836G.]— P»int.-Ia  it  a  wooden  or  metal  water- 
tank  you  wish  to  point  ?  If  it  be  metal,  why  not 
have  a  new  one,  as  it  will  nut  repoy  the  trouble  of 
painting  V  However,  if  you  give  it  a  thick  coo-  ■ 
rfA  and  white  lead,  mixed  up  with  Unseed  oil 


Aji  AMSWEBTR. 


^  .386.]— Slow  Kotlon  by  Band.- Tou  can 
obtain  the  effect  yon  daire,  viz.,  more  gripping 
surface  on  small  driving  pulley,  \j  pultineoD  s 
— all  pulley  at  any   convenient  pomt  between  the 

iving  and  driven  pulley,  and  having  two  groove) 

the  driver.  Said  small  pulley  set  angled  suffi- 
dently  to  take  Ijond  direct  from  one  groove  and  run 
it  direct  into  the  other.  The  angle  of  bonii  to  the 
large  pulley  driven  will  not  affect  its  driving  power 
to  any  considerable  extent.  The  extra  pulley  can 
be  suspended  from  lathe-bed.  if  for  driving  lathe, 
by  a  swivel,  when  it  will  adapt  itself  to  the  exact 
'  I,  or  jjacsd  on  lever  to  take  up  slack  by  sprii* 
-  -  .  sight  at  ita  oppodts  end.  When  the  snuU 
driving  pulley  is  exactly  above  the  large  one  drivsn, 
the  extra  pulley  can  easily  be  suspended  on  the  bono 
in  the  same  manner  as  a  clock  weight  with  pulley, 
id  eSectually  serve  to  take  up  sl^^,  tenaiou,  and 
guide  to  band  in  one.  Where  there  is  sufGdent 
distance  betwoffli  the  pulleys  you  may  even  use 
more  than  two  grooves  in  small  pulley  so  long  aa 
the  angle  ia  not  too  great  to  the  driven  pulley. 
Those  who  have  not  back-gear  please  try  this  wbsn 
your  band  slips,  mount  double -grooved  puUey 
(laive)  on  lace-plate  and  try  its  effect  for  heavy 
work,  and  report  result.  H.  W*rao». 

[68386.]— Blow  Xotton  by  Bajid,— A  apirsl 
groove  will  not  do.  Tou  need  several  parallel 
groovea  on  the  pulley  for  the  several  turns  of  the 
band,  and  a  guide-pulley  also  with  several  groovts, 
over  which  the  bond  should  be  led,  so  that  it  goes 
from  the  Srat  groove  to  the  second,  and  so  on  ;  or, 
if  you  put  two  or  mote  groovee  on  both  driving  and 
dnven  pulleys,  and  lead  the  band  round  and  round 
them  both,  a  guide-pulley  with  only  one  groove 
vrill  do  to  deliver  the  band  from  the  last  groove  ol 
the  driver  back  to  the  finit.  {This  dngle  guide- 
pulley  can  also  conveniently  be  made  to  tighten  the 
whole  system.)    But  the  groovee  on  eaoh  iudividujJ 

SuUey  must  be  aU  of  exactly  the  same  diameterano 
epth,  as  otherwise  one  groove  would  be  hauling  on 
morelaud  than  anotherisgivingoff.  The  srranje. 
ment  I  have  hit  upon  moat  sucoessfully  for  getting 
a  good  grip  on  my  lathe-oone  may  give  "AnWne 
(andperbaps  others)  some  useful  hinl".  for  I  tod 
that  it  combines  many  important  advantages.  IW 
sketch  partly  eipUiiis  itself.  Above  the  headitoi* 
a  wooden  bar,  A,  is  pivoted  at  B.  Ita  end,  C,  u 
fordbly  drawn  up  by  a  smoU  block  and  toekle,  W 
whose '-tall  "is  attached  a  weight,  W.  Undorlha 
radial  bar  A  is  hung  the  pair  ol  grooved  ginao- 
pulleysD.  running  i™ly  on  their  uxle.  The  bond, 
made  ot  (in.  cotton  lay  cord,  is  put  on  wiUi  s 
'•  long  splice,"  aud  never  needs  altenug  m  length, 
for  it  suits  oil  aneed*  and  is alwaya  tight.   Itg»« 
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18  shown,  round  the  foot-whsel.  orer  one  guide- 
puDej-,  under  Utho  spindle  cone-pulley,  up  aiguii 
to  second  imidB-pnlleT,  and  then  down  to  foot- 
1  .«.:^       1  .2»  .Ij  «.ii    ..f   «.i*.  ^ 


of  all  "  thud  "  of  hook  and  eye  going  over  om^- 
Bd  puQej;  I  have  never  to  "tate  up"  mr 
d  ;  I  have  always  a  uniform  strain  on  it  {which 


4ilwa}-s  pulling  the  spindle  up,  just  aa  the  tool 
alivays  leniling  to  lift  the  wort  up,  whereas  in  foot- 
lathes  genBraily  the  spindle  fespednlly  if  a  trifle 
Black  in  the  bearing)  has  n  lively  mne  of  it,  jumping 
np  and  down  tietween  the  pull  down  of  the  gut- 
bajid  and  the  lift  up  of  the  toot  in  taking  off  the 
ciit.  I  also  ohtain  a  most  powerful  gnp  of  the 
majidrel  pulley  bv  taking  a  greatsr  circumferential 
hold  of  it,  and  by  making  the  grooves  strictly  to  a 
■harp,  deep  angle— namelvj  45°  This  form  (SI)  of 
groove  gives  immense  holdmg  and  dliving  power, 
with  an  aetenishingly  slight  tightueas  of  belt,  and 
the  "lightestof  running."  T.  F.  8.  T. 

"[68391.1— Hot- Water  OlronUtlon.— I  have  to 
tbank  "  9kibo  "  for  his  reply.  I  hava  a  eoda-water 
machine  by  Bamot  and  Foster,  whet«  one  of  the 
block-tin  pipes  has  to  stand,  if  required,  Dp  to 
2001b.  per  square  inch,  and  it  is  oolv  Ain.  tluii  by 
--■ 1.     WUl  not,  therefore,  a  |m.c 


l^: 


lin-Sbore. 

Sift,  t,  _.. _„^  .__,„ 

it  better  able  to  withstand  pressure.  Also,  ia 
"Skdho"  quite  certain  that  the  pipe  C  does  not  aet 
aa  an  expansion  pipe  aa  well  as  a  supply  pipe.  The 
height  o(  new  pipe  C  ia  only  7ft.  I  find  it  has 
worked  well  for  two  months,  but  I  am  doubtful 
wheUier  it  should  continue  to  do  so.  Perhaps 
"  Skibo  "  or  other  correspondent  will  kindly  reply. 

[G8.191.]— Hot-Water  Circulation.— There  ia 
DO  alternative  but  to  continue  existing  expansion 
pipe  either  over  oiatem  or  through  roof.  If  the 
Bki-lch  ia  a  correct  .representation  of  pipes,  the 
sj-stom  is  a  modiflcatiou  of  "Dyer's,"  one  of  the 
main  fentun-i  of  which  is  the  bruiRing  of  the  cold 
wrilor  to  boiler  instead  of  through  cylinder,  the 
idvantago   gained — whou   system   ia   carried   oat 


roperly — betng  a  quicker  supply  of  hot  water 
nially   obtainable  br  the  old  methods.    Ai 

u  pipe  that  will  aleo  act  aa  an  outlet  for  any 


ail  accumolatinR  in  pipes,  is,  however  indispensahle, 
and  any  attempt  to  do  without  this  Esnot  only  risky, 
'   '         to  be  followed  bytheannoyanoe  and  tiouUG 

, :.    v J    _!_^^       ,j^^    |jjj 

ordinary  load 

ke.  laueation 

preanue  is  so  much  as  6flb.    Sumy  there 


always  acoompanying  air-bonnd  pipes.    The  fin. 

compo.   should  be  replaced  by  the  on" '  " ' 

pipe :  it  is  neither  safe  nor  workmanlike, 
whether  preaann 
is  some  mistake  f 
Whitehaven.  D.  B. 

KS392.]— Ponr-Pole  Z^yiuuiio.— Tee,  the  re- 
nce  is  one-quarter  that  of  2-tiole  machine- 
Since  there  are  now  4  circuite  through  A.  instead  of 
2,  the  output  of  coirent  is  doubled,  and  the  B.M.F. 
remaini  the  lame,  or  output  under  new  oonditiona 


a  knowledge  of  the  nature  of  iolder,'&c.,  he  will 
notmake  mnch  headway.  I  would  advise  him  to 
take  aleesonfrom  someone  who  is  a  proficient  joint- 
maker,  so  that  after  leaining  the  uementaiy  prin- 
ciiJea  of  soldering,  he  can  go  on  with  Knna  chance 
of  Bucceaa.  Solder  he  ahcntld  buy  at  fliat,  for 
although  on  easy  nwtertoglTe  approximate  weif^ta 
of  tin  and  lead,  BO  much  dependanpon  having  decent 
solder,  that  it  ia  much  better  to  get  it  where  it  it 
made  by  experienced  hands. 
Whitehaven.  D.  B. 

thiaii  what 
E.  H."bas 

to  wipe  a  tap  or  boss  in  a  lead  pipe,  and  has  oeTer 
tried  the  game  or  sean  it  done,  he  had  better  let  it 
out  to  a  ^umber,  for  no  amount  of  reading  will 
teach  him  the  way  to  manage  it.    It  requira  a  lot 


yv- 


that 


100  volts  60  amperes.  Of  eouna,  this  anuaas 
^^  magnetic  density"  in  the  A.  remaina  the 
-  the  2-poie  type ;  or,  in  other  words,  the 


&eld  excitement  la  twice  as  strong  as  before. 

two  sketj^es,  wtiich  will  illustrate  the  following  ; — 
Take  the  2-pole  type  wound  as  a  Orainme  ring 
(iiiiide  ooils  not  ahown],  and  let  N  >  number  <u 
complete  ooila  on  A.  ring,  n  =  number  of  revolu' 
tioDs  per  second,  D  =  linee  of  force  per  unit  area 
/i.e..  "mainietic  density"),  A  =  area  of  armature 
abs.  lines  to  be  cut  per  sec. 


volt.  E 


,  N   ^ 


r  N  X  2D 


«  I0-". 


The  eniression  4  D  x  o  will  be  readily  nnderstood 
by  teifirenai  to  Fig.  1  (2-pole  type).  D.<c  a 
*  number  of  linea  paaeing  through  one  side  of  fi.. : 
therefore  2  D  k  a  «  total  number  of  lines  through 
A,  which  BIS  cut  twice  in  each  revolution  by  any 
ooil.  But  ^ce  in  a  Oramme  A.  there  are  two 
circuits  in  parallel,  the  terminal  E.M.F.  onlv 
equals  that  due  to  *-  coils  in  series ;  and  since  _ . 


of  lines  =  1 

keeping  the  revolutiana  the  same,  it  miglit  appear 
that  the  terminal  E.H.F.  would  be  halved,  which 
would  bo  the  case  if  the  total  induction  from  all  the 
poles  together  were  the  same  ;  but  we  assume  that 
the  quantity  D  x  a  =  constant,  which  means 
double  excitement  from  the  whole 


occupied  in  passiDg  any  , 
2-pole  type,  t^e  rate  of  cutting  ia  doubled, 


itolof 


therefore  the 
irminol  E.M.F.  remains  the  same  as  before.  We 
aleo  get  an  armature  reaistaace  =  j  what  it  was  in 
the  2-pole  type  (when  cross -connected),  so  that  the 
relative  loss  by  heating  armature  coils  1x1* 
—  1  :  J  X  2'  -  1 ;  or,  in  other  words,  the  percent- 
of  loss  in  A-  is  halved.  This  fact  is  me  great 
multipolar  type.  Hope  the  above 
will  prove  aatiifactory. 


iup 


Ehoinebb. 

[68392.]— Pour- Polo  Dyiiamo.— Notidng  Mr. 
Bottone's  reply  to  above,  I  wish  to  add  to  my  pre- 
vious reply  that  I  supposed  opposite  collector  bora 
to  bo  coupled,  thereby  putUng  four  sections  in 
parallel.  Mr.  Bottone  evidently  intends  to  couple 
over  a  quadraut  instead  of  a  diameter ;  but,  in  that 
case,  I  fail  to  see  how  he  towers  resistance,  as  be 
then  has  two  sections  in  series,  and  two  parallel, 
Bs  in  simple  two- pole  Qrai 


[08394.]— WMp  Joint.—"  H.  E.  H. 
instructions  from  any  of  the  textbooks  ho 
a  wiped  or  any  other  form  of  plumbing  joint 
unless  hepractuae  or  some  little  time,  ao  as  to 


Ehoikeeb. 

n  (ret 

;  but 
gain 


of  showing  and  a  deal  of  piaotice.  If  he  write*  to 
the  Editor,  and  asks  him  to  send  him  the  numbers 
of  "  £.  M."  which  contain  Mr.  Davie's  "  Instruc- 
tions for  Joint-making,"  he  will  obtain  some  infor- 
mation on  the  subject.  I  suppose  by  soft  solder 
you  mean  fine  or  tinman's  solder,  and  t^  hard  solder 

Slumber's  Bolder.    Fine  solder  conlaina  equal  parte 
lad  and  tin:  plumber's  solder.  2  lead,  I  tin— io 
the  latter  case  both  ingredieute  should  be  pure. 
Bristol.  W.  BIDLBS. 

[68397.]— Sb«lUo  SoluUon.- Filter  it. 

Sic. 
[68397.]— Shellac  Bolntion.- Add  one  part 
petroleum  ether  to  three  parts  shelisc  solution,  and 
shake  well  together.  After  etaading  a  few  minutes 
the  liquid  forma  two  layers.  Bemove  the  upper 
la^er,  which  contain*  the  colourine  matter,  and  you 
will  have  left  a  clear  yeUowiafa-mown  solution  of 

Bristol.  W.  BniLBB. 

[68399.]— VMitllBtOi'.— If  yon  bring  your  lOin. 

Sipes  down  aa  close  aa  possible  to  the  coppers,  and 
isten  up  to  them  large  sheet-iron  cones  (as  per 


sketch),  and  on  the  top  above  the  roof  place  dieet- 

iron  cowl)  with  three  legs  each  to  drop  inside  pipe, 

yoQ  ahould  be  able  to  keep  the  shop  clear  of  steam. 

Briatol.  W.  Ridlzb. 
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[68399.]  ~ Ventilator.— Aa  proved  by  actaial 
experiments,  Boyle's  and  Bachan's  aie  the  best 
ventilatoTs  in  tne  market-^ther  of  these  fonns 
would  do  what  you  reqmrs.  The  worldne  power 
of  any  eztraotor  can  be  greatly  augmentedliy  pro- 
Tidmgfor  a  good  supj^ly  of  oold,  and,  therefore, 
heavy  air.  into  the  bmldinff  at  a  moderately  low 
lerel,  so  tnat  a  current  can  be  set  up  and  sustained 
through  the  Tentihitors. 

WhitehaTen.  D.  B. 

[68409.]— Traoiix«r  Paper.— Take  some  good 
thin  printing-paper,  say  like  that  on  which  our 
"£Ji."  ispxmted,  and  brush  it  oyer  on  one  side 
with  a  solution  consisting  of  one  part|  by  measure, 
of  castor-ail  in  two  parts  of  metn.  spirit ;  blot  off 
and  htaag  up  to  dry.  Tou  can  trace  by  pencil  or 
ink  on  this.    I  have  tried  it  and  done  it. 

F.  G.  Ll. 

[68416.]— Paraffin  Pump.— Apparently  a  small 
centrifugal  pump.  Sx. 

[68418.]— CellQlold  Films.- I  have  used  both 
Curbutt*s  and  Fry's  oeUuloid  films.  They  appear 
exactly  alike,  but  Fry's  are  much  more  reasonable 
in  price.  Beimlts  as  good  as  with  glass  plates  can 
be  obtained,  the  manipulation  is  the  same  as  with 
glaas.  1^;^  oui  be  cut  with  a  sharp  knife  or 
scissors.  They  need  no  backing,  the  suiraoe  coat^ 
with  the  emulsion  being  like  ground  glass.  Two 
doaen  films  would,  I  should  think,  be  about  |in. 
thick.  H.  O.  M.  CoinnBEABE. 

[68419.1  —  Deoompoaltion  of  Water  by 
Bleetrioitsr. — ^Wemust  begin  by  stating  that  the 
least  practically  useful  voltitfe  tliat  wUl  decompose 
water(addnlated)  JBSvolts.  Now,  |H.P.= 373 watts. 
Dividing  this  by  3  (the  number  of  volts  required) 
gives  Va^  amperes  as  the  theoretical  output  of  a 
dvnamo  driven  by  a  ^H.P.  engine,  say  126  amperes 
at  3  volts  pressure.  Now,  each  amp^  lib^tes 
0*583  grain  of  hydrogen  per  hour^  so  that  126 
mmfiies  would  Uberate  about  73^  grains  of  hydrogen 

ehour,  or  about  3163*4c.in.    And  this  is  reuly 
hiidiest  output  in  hydrogen  that  a  dynamo 
worked  by  a  |HjP.  engine  can  be  enected  to  give. 

8.  BonoNS. 

[68419.]— Klaotrolsrais.— The  amount  of  hydro- 
gen Ubented  would  d^end  on  the  number  of 
amperes  given  by  the  dynamo ;  however,  supposing 
the  dynamo  to  be  built  so  asto  give  the  best  number 
of  vmts  and  amperes,  the  answer  would  be  as  fol- 
lows : — ^Ilie  current  would  give  the  best  results  at  a 
pMBure  of  about  4  volts.  Now,  ^  H.P.  s  373 
watts,  and  as  we  want  4  volts  the  number  of 
ampbNX  will  be  ^za  =  93-25.  A  current  of  93*25 
anmtees  wiU  liberate  93-25  x  -000010352  gramme 
of  nydrogen  pea-  second,  -000010352  being  the 
tro-chemii 


iinical  equivalent  of  hydrogen,  from 
which  we  get  *00096o324  grammes  of  H  per  second. 
Mnttiiilying  this  by  3,600,  we  set  the  amount 
liberated  in  one  hour,  the  number  oeing  3*4751664. 

F.  C.  LEES,  O.L. 


{68421.]  —Bicycle    Head.  —  "  Manchester  " 
if^  make  a  tolerably  strong  job  by  sawing  to 

holtoai  of  crack,  neatly  fitting  a  strip  of  iron  in  the 

notdi,and  ' 

[68421.]- 
wnat  vague. 


nate 


Bicycle  Head. — ^The  quenr  is  some- 

If  the  crack  is  in  the  head  or  neck  of 

madune,  a  renewal  of  the  faulty 

advisable.    Some  of  the  brazing  may 

,  in  which  case  it  may  be  rebnued. 

JOSELENE. 

[68422.]— Voice  Iioaenge.— The  following  is  a 
soodfonnula ;  bat  von  cannot  eiqiect  any  lozenge 
to  be  a  core  for  aU  Kinds  of  soie  throats.  A  sweet 
cmelodions  voice  is  only  obtainable  by  cultiva- 
tion; bat  this  zedpe  will  give  the  voice  deamess 
and  fan  tone.  Ejdtiact  ox  eocalyptus,  120 ;  con- 
ledian of  roses,  78:  glycerine,  90 ;  mucilage.  40  ; 
flnsfrf  •powdered  cayenne,  1 ;  chlorate  of  potasn,  1 ; 
ti^le  eztraot  of  rose,  20 ;  tbctore  of  eucalyptus, 
10;  powdered  refined  sogar^  700  parts;  mix. 
Jndgmg  from  your  agnatore,  it  wiU  not  be  neces- 
lo  give  the  modtu  operandi, 

Fbedebicx  Davis. 

[68tta.J— Cleantn m  Otand  Piano  by  OoUard 
~  .—The  infonnation  ^ven  by  Mr.W.  H. 
to  an  old  square  piano,  in  which  the 
key  frames  are  in  two  parts.  In  the 
tielile  part  of  the  piano  there  are  alioat  20  keys  on 
fraaoe,  which  are  iliifted  into  what  is 
the  box,  and  this  part  most  be  taken  out  first, 
a^  yoor  piano  is  a  grand  laano.  In  that  case 
I  m  only  one  frame,  wnich  is  kept  in  its 
|iaeB  by  two  Uocks,  one  on  each  side.  Unscrew 
ttesa,  and  then  poll  the  whole  out.  But  it  appears 
to  me  from  yoar  anay  that  it  is  a  square  pumo. 
In  tikat  eaae  yoo  have  to  raise  one  or  two  kejrs, 
vnder  which  you  find  the  screws ;  bend  the  keys  a 
BCde  sideways,  to  eaaUe  vou  to  take  the  screws  out 
dtbe  front,  andalsoof  toe  centre  part  of  the  frame. 
Tben  rralaoe  die  keys,  and  try  with  a  chisel  or 
kniis  to  uft  the  frame  a  bit,  to  see  that  all  the  screws 
seo^  Take  care  thai  notfaiog  is  Ivin^  on  the 
ktfi,  and  that  the  hainiwis  are  in  uieir  resting 
plaee.  Then  take  hold  of  the  fcnoba.  and  puU  the 
ti^aadactsQa  bodily  out.  J.  H.  Sgbccbt. 


[68424.]— Beverainar  Xodel  Looomotiye.— 
This  may  be  accomplished  in  two  ways  at  least. 
The  object  is  to  reverse  the  steam  inlet  and  exhaust. 
Interposed  between  the  cylinder  and  the  block  is  a 
disc,  naving  the  steam  and  exhaust  ports  com- 
municating respectively,  with  two  grooves  turned  at 
the  back.  One  of  these  sroves  covers  the  steam 
entrance,  the  other  the  euiaust  in  all  ixmtions,  so 
that  a  half -revolution  brings  the  supply  port  where 
the  exhaust  was,  and  reverses  the  engine.  Another 
more  satisfactory  method  is  to  mount  a  steam-chest 
oontaining  a  shde-valve  moved  by  the  reversine 
lever,  and  making  communication  with  one  port  ana 
exhaust,  according  to  the  direction  desired. 

JOSELENB. 

[68428.1— ProblemB.—The  information  deared 
by  '<H.  M."  is  given  in  Dawson  Clark's  *' Trigo- 
nometry "  (Rivingtons) ;  also  in  Hooker*s  "  Trigo- 
nometry" TElijah  Johnson),  and  in  several  other 
textbooks  ox  the  same  character,  as  the  questions  are 
pet  ones  with  certain  examiners. 

C.  W.  BOXTBNE. 

[68429.— Problem.— We  have  given  : 

ar  +  yV^-l-Ca+iSV-l)* 
Taking  differentials,  we  get — 

— i.e.   (rfx  +  v^  -  1  dy)  («  -f  fi  y/  -  1)__ 

Equating  real  and  imaginary  parts,  We  obtain  at 

once — 

a  dx  —  p  dy  =  n  {x  da  ^  !/d (3) 
fidx-^  ady  =  n  {x  d  fi  '\-  y  d  a) 

Squaring  each  equation  as  it  stands,  and  adding 
corresponding  sides,  we  have — 

(a«  +  /3«)  (rfa;«  -f  rfy^  »  fi«  (a:«+V^  (d  a*  +  dp^; 
or—  da*  +  dy*  =,1A±Ak, 

There  is  a  mistake  somewhere  in  the  question  as  it 
stands.  Qurvts. 

[68429.]— Problem.— I  have  not  got  *'Williamr 
son  "  to  refer  to,  but  there  appears  to  be  a  super- 
fluous d  in  the  denominator  of  the  right-hand  of 
the  last  ec^imtion :  both  sides  of  the  equation  are 
evidently  intended  to  be  symmetricaL  As  it  would 
take  too  much  qiace  to  give  a  general  solution,  I 
think  it  will  sufuce  if  we  make  n  a  2,  as  the  same 
process  will  answer  for  higher  numbers.  We  are 
given — 

«  +  y  \/^  «  (a  +  ^  V^l)' =  «■+ 2  a /?  \/=T-/5« 

Now  equate  possible  and  impossible  quantities,  and 
we  get— 

jp  =  a«-/3";  y-2o/3. 

Now  differentiate,  and  we  get — 

dx^  2ada  -  2fidfi 
dy^  2adfi-\-2^da 

Square  and  add,  then — 

rf««  -».  rfy«  -  4  (a«  +  ^  {da*  +  d^ 

Again,  x*  4-  y"  will  be  found  after  reduction  to  be 
equal  to  (a*  +  /S*)'.  Now  divide  the  former  result 
by  this  last,  and  we  get — 

d2*jjiy^  ^  ^  da*  +  d(3» 


— Q.E.D. 
Bath. 


y* 


+  ^ 


M.I.C.B. 


[68429.]— Problem.  —  Take  the  logarithm  of 
both  sides  of  the  given  equation;  then  differ- 
entiate, and  we  have : 

dx  +  dy^"^  _  ^^^  da  -f  dfi^~^ 
«  +  y  v^~^l        '     o  +    /3  xf^l 

Multiplying  up  gives  us  an  equation  composed  of 
real  ana  imaginary  quantities.  Now,  in  order  that 
the  equality  may  be  possible,  the  algebraical  sums 
of  the  real  and  imaginary  terms  must  each  equal 
zero.    Hence  we  doauoe : 

adx  —  0  dy 
pdx-^  ady 

Square  (1)  and  (2),  and  add  together  the  results, 
and  we  get: 

(a«  +  /3«)  {da*  +  rfy^  -  i»"(x«  +  y«)  (rfa«  +rf^. 


ft  (xda  —  ydp). 
n{xdp  +  yda) 


8: 


da*  =  rfy*  _^,    da*  +  rfj3« 
«•  +  y«  ■     o«  +  /3«    ' 

which  is  the  result  required.  In  the  printing  of  the 
Question  a  d  has  been  accidentally  inserted  in  the 
oenominator  of  the  tenn  on  the  right,  which  is  an 
error,  as  can  be  seen  by  referring  to  W£Uiamson*s 
treatise  on  the  *'  Differential  Calculus." 
Charing.  J,  B.  C. 

[68431.] — ^Beama. — ^Bankine  says  the  "modulus 
of  rupture"  is  determined  by  experiment  to  be 
33,000  to  4d,$001b.,  and  that  this  modulus  is  **  18 
times  the  load  reouired  to  break  a  bar  lin.  square 
and  12in.  long  oetween  bearings  and  loaded  in 
centre,'*  and  so  agrees  with  your  figures.  Where 
the  tensile  and  compressive  strength  of  materials 
vaxji  I  think  the  neutral  axis  is  not  the  oentce  of 


gzavily  of  section,  but  varies,  so  as  to  give  s&  ana 
above  and  below  whidL  multipUed  hj  the  leyen(p 
and  strengUis,  are  nearly  equal. 
Bristol.  T.  C. 

J  68431.]— Strength  of  Beama.— *<Stadeiit'i" 
culations  are  ri^t  enough ;  but  ss  rsgards  U» 
breaking  strain  of  cast  iron  when  in  tenaon,  I  w21 
quote    a    few    lines   from    Bankine*s  *' Applied 
Mechanics"  : — ^The   values    of    the    modulus  of 
rupture  for  cast  iron  require  special  xemari:.  ItW 
for  some  time  beoi  known  that  while  the  direct 
tenacity  of   cast    iron    (as    determined  by  Mr. 
Hodgkmson)  is  on  an  average  16,5001b.  per  aquan 
inch,  the  modulus  of  rupture  of  rectsngulsr  cut- 
iron  beams  is  on  an  average  about  40,000lb.  per 
square  inch,  or  two  and  a  hau  times  as  great   Tim 
was  supposed  to  be  accounted  for  by  the  asnimptioo 
that  the  stress  on  a  cross-section  ofacsst-izon  beam 
is  not  a  uniformly  varying  stress,  and  that  the 
neutral  axis  does  not  traverse  the  centre  of  gnvity 
of  the  section.    But  in  1855  BCr.  W.  H.  Bazlow,  \rj 
experiments,  showed,  in  the  first  place,  that  the 
stress  is  a  uniformly  vaijing  stress,  and  that  the 
neutral  axis,  in  symmetrical  sections  at  all  events, 
traverses  the  oentoe  ot  gravity  of  the  section ;  and, 
in  the  second  place,  that  the  modulus  of  rupture  has 
various  values  ranging  from  the  mere  direct  tenacity 
of  the  iron  up  to  about  two  and  a  third  times  that 
tenacity,  according  to  the  figure  of  the  cross-aectiaa 
of  the  beam.''Now  40,0001b.  is  just  about  the 
18  tons  calculated  by  "  Student,"  so  that,  acooidins 
to  the  above,  his  bar  would  about  bear  the  wd^ 
of  one  ton  in  the  centre  of  the  bar ;  whereas,  if  we 
make  use  of  tiie  mere  direct  tenacity  of  the  iroa 
(which  is  only  some  7  or  8  tons  per  square  inch)  in 
our  calculations,  the  result  would  make  it  appear 
that  the  bar  would  break  with  less  than  half  a  tan 
suspended  from  the  centre.    This  shows  that  cast 
iron  is  a  very  difficult  TT»v*<»Wftl  to  deal  with,  when 
calculating  strains ;  but,  fortunately,  it  is  not  much 
f c 


used  now  for  girders. 
Bath. 


MJ.CS. 


[68433.]— Bacteria.— The  difficulty  is  to  prewnt 
bacteria  getting  into  anything.  I  do  not  see  how  I 
can  assist  you  in  determining  the  kind  of  fangos 
without  personal  observation.  Have  you  not  got 
any  books  ?  Sx. 

[68433.]— Bacterium.— The  fungus  is  pro- 
bably either  '*  PeniciUium  muoor,"  or  perchance  it 
may  be  "  Aspergillus."  It  is  a  known  fact  that 
'*  torulffi  "  appear  in  ^e  mycelium  of  these  fun^; 
but  a  debataofe  point  as  to  whether  they  are  the 
same  as  the  **  toruhe"  of  yeast.  With  refenece 
to  the  oscillating  motion  of  the  bacterium,  pos- 
sibly you  have  not  the  particular  species  given  to 
this  motion,  for,  you  must  remember,  there  are 
several  kinds— for  instance,  the  Spineoue,  hating 
corkscrew  motion;  the  Yibriones,  having  a  wavy 
motion.  You  must  be  careful,  howevtf,  to  dis- 
tinguish these  motions  from  the  "  Brownian  mofe- 
ments."  Tour  latter  question  opens  up  the 
question  of  **  spontaneous  generation."  I  am  in- 
dined  to  think  the  germs  must  be  canied  in  br  the 
atmosphere.  Boilmg  will  not  kill  all  kinds  of 
bacteria.  Fbxdsbigk  Davis. 

[68434  and  68437.T— Air-Pomp  andBlowpipe. 
— ^x ou  can  very  easuy,  with  a  diight  knowledge  of 
glass-blowing,  make  yourself  a  Sprsngel  pomD 
which  will  answer  all  your  requirements.  A  good 
supply  of  mercury  is  convenient,  but  you  csn  man- 
age very  wdl  with  two  or  three  pounds  only.  A 
wateff-pump  is  out  of  the  question  unless  you  happen 
to  have  special  facilities,  and  even  then  vou  would 
not  get  so  good  a  vacuum  as  the  Sprengel  will  give. 
Tou  can  afio  construct  your  blowpipes  and  blow«s 
very  cheaply.  I  will  send  next  week  a  detailed 
description  of  apparatus  specially  suited  lor  amateoi 
work. 

Leicester.  B.  E.  B. 

[68485.]— ScrBW-Cnttlnflr.— I  do  not  qjvi^ 
understand  your  difficulty.  If  the  threads  of  screv 
being  cut  are  a  multiple  of  the  lead  screw  the  not 
will  drop  in  right  anywhere.  If  not  a  molti^ 
make  a  chalk  mark  on  bed,  and  always  draw  nddlo 
back  to  that  for  staurting,  also  pnt  a  dtalk  on  f^ 
plate  and  on  whed  on  leading  screw  when  yoo  &nt 
put  clasp  nut  in  gear,  and  always  start  with  the 
marks  in  the  same  position  for  each  cut.  Yon  can 
use  a  block  of  wood  between  saddle  and  loott 
headstook,  instead  of  the  chalk  mark,  if  T^ 
prefer  it.  _  _ 

Bristol.  T.  C. 

[68436.]— aorew-Onttin*.— When  ths  numb* 
of  threads  per  inch  to  be  cut  is  divisible  by  the  nom* 
ber  of  threads  per  inch  of  leadmg  screw,  the  aaddle 
will  gear  right  with  any  part  of  the  leading  anew. 
When  the  number  is  not  divisible  the  method 
usually  adopted  by  workmen  is  as  followf:-B™ 
the  saddle  against  the  poppet  head  orodwreoo* 
venientstop.  Then  turn  nuindrel  dowly  round  b; 
hand  until  dasp  nut  drops  freely  into  gear;  oov 
make  a  bold  chalk  ma^  on  face  plate  (anr  cofi^ 
venient  position  will  do),  and  oppoate  tha  mail 
chalk  another  on  lathe  bed.    Chalk  alio  two  or 


three  teeth  on  wheel  of  leading  screw,  and  oppojJ« 
teeth  chalk  yet  another  place  oalAiM 


these  marked 
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bed.  Now,  with  nut  in  gear,  start  laihe  and  take 
a  cut  along  Bcrew  Uank.  Then  undaro  nut  and 
ran  saddle  back  against  poppet  head  or  stop.  Again 
turn  lathe  slowly  round  until  the  chalk  marks  on 
face  plate  and  wheel  oome  into  their  original  posi- 
tions— viz.,  opposite  marks  on  lathe  bed.  The  dasp 
nut  will  o^am  gear  with  leading  screw  and  tiietool 
follow  in  its  former  path. 

An  EsrousR  IIiigrakio. 
Newcastle-on-T7ne. 

[68436.1— Equatorial  TeleBcope.— The  refer- 
ence alluded  to  in  Webb*8  book  is  a  misprint  for 
"n.  35."  L. 

[684  36.  ]— Bgnatorial  Telescope.— The  descrip- 
tion of  cheap  equatorial  stand  is  in  No.  14,  page  315, 
of  Vol.  U.,  1864,  **  Astronomical  Register,*'  with 
an  illustra^on.  Siqbee. 

[68436.]— Equatorial  Telescope.— This  is  a 
misprint,  for  No.  XIV.  p.  35,  and  the  description 
will  be  found  at  p.  36  of  the  volume  for  1864. 
Having  at  one  time  been  puzzled  in  the  same  way 
as  '*  G.  Q.  B.,''  I  hunted  up  the  correct  reference 
and  noted  it  in  my  copy  of  Webb's  work.    £.  D. 

[684 36.] —Equatorial  Telescope  Stand.— In 
re|)ly  to  **  G.  G.  B.**  j[p.  184),  there  is  an  error  in 
Webb^s  **  Celestial  Objects  '*  respecting  the  volume 
in  the  *' Astronomical  Register,"  in  which  there  is 
the  description  of  the  cheap  equatorial  stand 
referred  to.  The  Volume  is  11,,  and  not  XIV. ;  but 
the  number  containing  this  description  is  No.  14, 
for  February,  1864.  The  illustration  accompanying 
the  particulars  of  the  stand  is  by  an  old  contributor 
to  tke  "£.  M.,*'  Mr.  PhiUp  Vallance,  who  also 
describes  an  in^nious  contrivance  attached  to  the 
moimting  for  giving  motion  to  the  telescope  by  an 
air-bladder,  the^sscape  of  the  air  being  re^fiuated  by 
a  stop-cock  immersed  in  a  vessel  contaimng  water. 
I  fancy  it  is  also  described  in  a  back  numb^  of  the 
"  E.  M."  LxinsiL. 

[68438.]— Spirits  of  Camphor.— Presuming 
that  the  spirits  of  camphor  was  taken  in  a  dilute 
form  (that  is,  mixed  with  water),  vou  may  be 
quite  sure  that  your  wife*s  low  state  of  health  does 
not  depend  on  a  single  dose  of  such  a  mild  medica- 
ment. Even  supposmg  that  she  had  taken  it  neat, 
it  would  certainly  not  produce  any  worse  e£Eect  than 
that  produced  by  a  quartern  of  ^  good  Irish  whiskey 
neat.  Of  this  I  am  quite  certain,  bavins  had  per- 
sonally a  good  deal  of  en)erience  with  tne  admmis- 
tration  of  spirits  of  camphor.  S.  Bottoitb. 

[68438.]— Spirits  of  Camphor.  —  Spirits  of 
camphor  of  the  B.P.  strength  should  be  1  in  10— 
Le.,  one  ounce  of  caniphor  to  nine  ounces  of 
spirit,  and  if  your  wife  took  a  teaspoonful  (1  drachm) 
of  this  preparation  in  water,  it  is  not  an  excessive 
dose ;  out  if  she  took  a  teaspoonful  of  Rubinie's 
spirit  of  camphor,  it  would  be  an  excessive  dose, 
this  preparation  being  a  saturated  solution.  The 
dose  of  camphor  is  from  5  to  10  grains^  and  should 
be  given  in  the  form  of  an  emulsion — ^thatis, 
suspended  in  aqueous  solution  by  gum  acacisB  or 
something  of  emulsifying  properties,  because  when 
camphor  is  taken  in  the  form  of  a  pill,  it  floats 
upon  the  top  of  the  stomach,  and  frequently  pro- 
duces lu&usea  or  a  form  of  indigestion;  the  same 
applies  to  takmg  camphor  in  the  form  of  spirits, 
because  inamediately  the  spirits  of  camphor  comes  in 
contact  with  the  gastric  fluids,  or  with  water,  the 
camjihor  is  thrown  out  of  solution.  Camphor  ^ven 
in  this  way  frequently  causes  pain  at  the  upper 
orifice  of  the  stomach.  The  best  thing  your  wife 
can  do  is,  take  an  aperient,  say,  fluid  extract  of 
cascara  sagrada  1  drachm,  fasting  in  the  morning, 
and  drink  warm  milk  and  water  for  a  dav  or  two, 
refraining  from  tea,  coffee,  &c.  Should  this  treat- 
ment not  remove  the  uneasiness,  consult  a  medical 
man.  Fbedebick  Dates. 

[68438.]— Spirits  of  Camphor.— I  should  think 
the  wife  of  "  N.*'  was  suffering  from  an  over-dose 
of  spirits  of  camphor.  There  are  substances  whidi 
are  perfectly  wnolesome  when  taken  in  modnate 
quantities,  which,  however,  may  cause  death  when 
taken  in  excess ;  and  the  same  substance  may  be 
taken  in  the  same  proportion  bv  two  persons :  in  one 
it  produces  no  effect,  out  in  the  other  considerable 
inconvenience  and,  periiaps,  very  serious  rraults.  If 
a  person  drinks  largely  of  cold  water  when  the  body 
is  over-heated,  effects  may  be  produced  which  may 
resemble  poisoning,  and  even  death  may  ensue. 
Substances  which  are  in  common  use,  such  as  table 
salt  and  sulphate  of  magnesia,  have  been  known  to 
cause  death,  when  the  quantity  taken  has  been 
excessive.  Some  time  a^,  a  man  in  London  took  a 
quantity  of  salt  in  a  pmt  of  ale,  and  died  within 
twenty-four  hours.  Another  case,  a  girl  died  in 
consequence  of  taking  a  quantity  of  salt  as  a  vermi- 
fuge. About  two  years  a^,  a  lad,  18  years  of  age, 
whom  I  knew  at  Tunbndge  Wells,  died  in  great 
agony  owing  to  taking  an  over- dose  of  pure 
sulphate  of  magnesia.  It  appears,  then,  that  the 
state  of  the  person  takin^^  a  suoetanoe,  or  the  ^uan- 
titv  in  which  it  is  administered,  may  very  seriously 
influence  the  effects  produced.  If  the  dose  taken 
be  hardly  sufficient  to  cause  death,  or  it  from  treat- 
ment  its  effects  have  been  mitigated,  st£Q  it  often 
leaves  behind  an  Impaired  digestion,  snd  other  dts- 


aixangements  of  the  system,  which  may  list  through 
life*  J.  Webb. 

[68439.]— Gas  -  Works.—*'  Gas-Man  "  should 
have  given  the  size  and  length  of  his  retorts, 
whether  of  iron  or  day,  and  the  distance 
his  dip-pipes  are  apart  in  the  hydraulic  main, 
as  without  these  particulazB  (at  the  least)  it  will  be 
impoBsiUe  to  give  him  any  definite  sketehes.  He 
may  also  give  the  width  of  the  arch  of  ovvi  inside, 
and  the  height  from  floor  level.  If  his  retorts  are 
of  the  size  usual  in  small  works,  he  ought  to  make 
easily  10,000c.ft.  per  diem,  if  they  were  set  pro- 
perly, and  have  no  difficulty  about  getting  up  heats. 
Bicfaards's  *  *  Gas  Manufacture,' '  puuishea  by  Spons. 
London,  is  a  good  work;  also  King's  '^Treaose,'' 
a  large  and  rather  expensive  work  in  several 
volumes.  If,  however,  *^Ghis-Han'*  will  send  me 
the  particulars  named,  I  will  post  him  a  tracing 
that  will  enable  him  to  get  his  retorts  set  properly. 
See  Address  Column.  Gas  Enoiksxb. 

J68439.]— Gas- Works.— Your  present  setting  of 
srts  must  be  a  very  bad  one,  as  with  a  setting  of 
four  you  ought,  at  least,  to  turn  out  10,000  cubic 
feet  of  gas  i>er  working  day.  The  quantity  of  coal 
you  use  (1  ton)  is  a  great  deal  more  than  would  be 
neoessBiy  were  your  setting  a  good  one.  In  setting 
retorts  the  great  thing  is  to  have  plentv  of  fuel 
room,  good  dampers,  and  plenty  of  omught,  which 
can  eamly  be  regulated  by  the  dampers.  It  would 
be  impossible  for  me  to  ^ve  you  sketches,  showing 
sections  of  settings,  as  it  would  take  up  too  much 
space,  and  would  be  also  very  vague,  and  there  is 
no  ^ood  work  on  the  subject  that  I  know  of,  the 
various  works  in  publication  at  present  dealing 
chiefly  with  theory  and  not  with  practice,  and  are 
noted  for  their  high  price,  which  1  think  in  many 
cases  are  not  warranted.  If  you  will  pubUsh  your 
address  in  the  Address  Column,  I  will  write  you  and 
give  you  all  information  in  my  power,  and  will  also 

F've  you  sketohes  of  the  kind  of  setting  required, 
may  say  that  with  a  setting  of  retorts  (three  in  a 
bed)  12iin.  bv  12)in.  by  8ft.^  I  have  been  able  to 
produce  ll,000c.rt.  per  working  day,  and  that  with 
a  pressure  of  4§in.  in  the  retorts,  which  I  think  vou 
wul  agree  with  me  is  good  work.  The  height  of 
chimney  in  your  case  need  not  be  more  than  25ft., 
and  diameter  14in.  by  16in.  would  be  amply  suffi- 
cient for  your  works,  which  has,  I  take  it,  a  bed  of 
four,  and  a  bed  of  two  with  a  production  of  about 
a  million  and  a  quarter  cubic  f eetper  year. 

fiusD.  J.  Wabs. 

[68443.1 — Telescope. —  Bemove  your  eyepiece, 
ana  try  the  o.g.  with  another  ^epiece,  if  possible. 
ThLs  will,  at  least,  show  where  the  haziness  ori- 
ginates— ^i.e.,  whetner  in  the  eyepiece  or  object- 
ghiss.  Sdcplez. 

[68444.]— Ventilation.— If  you  flx  a  mod* 
sized  zinc  outlet,  say,  6in.  diameter  from  oeuing, 
immediately  over  gas-flttin^,  but  not  necessarily 
so,  and  flmsh  off  outside  with  a  good  exhaust  ven- 
tflator,  providing  at  the  same  time  for  the  delivery 
into  the  apartment  of  fresh  air ;  vou  will  have  no 
difficulty  in  ^tting  rid  of  gas  fumes.  The  first 
consideration  is  to  get  a  decent  exhaust  ventilator, 
the  poorer  forms  not  always  preventing  a  blow- 
down.  This  blow-down  is  the  cause  of  your 
failures,  and  no  arrangement  will  work  satisfactorily 
until  it  is  stopped.  Tou  can  bring  the  fresh-air  in 
by  means  of  an  aperture  through  wall,  with  cast- 
iron  gra^g  outside,  and  tube  or  wooden  box 
inside,  delivering  in  an  upward  direction,  to  obviate 
draugnts.  Top  should  not  be  less  than  5ft.  din. 
from  floor.  This  arnmgement  works  well,  a  strong 
upward  current  through  outiet  being  constant. 

Whitehaven.  D.  B. 

[68446.]  — Flat-Bottomed  Canoe.- 1  should 
advise  '^lUienus''  to  have  a  keel  hinged  to  the 
bottom  of  the  boat  in  the  centre,  with  two  stout 
hmges  at  eadi  end ;  the  keel  to  be  about  6in.  deep 
and  lin.  wide,  with  a  line  to  pull  the  keel  flat  to  the 
bottom  when  not  in  use.  The  best  sail  to  be  used  is 
a  small  lug-saQ.  The  sail  can  be  used  with  a  fair 
wind  without  keel.  W.  H.  KiaoBT. 

[68448.]— Horisontal  Bngine.— Cut-off  wiU  be 
about  two-thirds  in  each  cylinder.  Tou  had  better 
make  a  full-size  drawing  jonxself.  Valve  rods, 
|in.  full  and  ^^in. ;  eccentric  rods  each,  say,  |in. ; 
and  connecting  rods,  |in^  and  iVin-  &t  middle; 
length  of  latter,  7|in.  Cast  bosMS  on  bed,  and 
make  them  what  distance  yon  like.  Cannot  you 
settle  such  a  matter  as  that  ? 

Bristol.  T.  C. 

[68452.]— Blectrlo  Iiight.- The  E  Jf  .F.  of  the 
Bunsen  cell,  whatever  be  its  capacity,  is  very  nearly 
2  volts— say  1*90.  The  E.M.F.  of  three  ceUs  in 
series  is  therefore  about  5*7  volts.  As  the  internal 
resistance  in  a  quart  cell  is  small,  it  would  be 
possible  to  light  a  4  or  5- volt  lamp  with  three  cells 
for  perhaps  ten  or  twelve  hours.  But  remember  to 
place  tiie  battery  out  of  doors,  because  of  the 
poisonous  fumes.  S.  Bottohb. 

[68456.]  —  Bleotrio  Idglit  Carbons. —The 
Globe  Co.,  in  their  catalogue,  say:  **  Carbons  for 
steady  burning,  being  quite  free  from  flicker  and 
noise  when  burnt,  are  a  coned  rod  in  top  holder  and 
solid  one  in  bottom."    Two  coned  carbons  are  con- 


sumed for  one  solid.  In  Joel  sjrstem  O.G.P.  car* 
bons  are  used ;  these  are  coned  and  solid,  f  orxning 
**  a  good  crater  at  the  positive  and  a  dean  cone  k 
the  nsgative."  The  cone  or  negative  is  usually  the 
bottom  one,  the  positive  or  crater  being  uppermost. 
The  querist  would  do  well  to  refer  to  the  JourmU 
of  Society  of  Arts  for  March  8th,  Prof.  Silvaans 
Thompson's  grand  lecture  on  *'  Arc  Li^t  Me- 
chanisms." He  there  says:  *'The  resistance  of 
carbon  pencils  may  be  materially  reduced  by  a  thin 
coating  of  copper.  Carbons  used  in  oommeroe  11 
to  15  millimetres  in  diameter  vary  from  0*15  to 
0*2  ohm  ner  foot  if  plain,  and  from  0*001  to  0*09  if 
coppered.  Cored  carbons  have  a  higher  resistance 
than  unoored.  Carbons  cut  from  solid  gas  coke 
have  from  5  to  20  times  the  resistance  of  those 
made  by  the  usual  modem  processes." 

A.  I.  E.  £. 

[68457.1— Dynamo  Air  Arc  and  Inoandea- 
oent  Idgnting.— To  Mb.  Bottons  ob  Gtkbbs. — 
As  you  do  not  sa^  whether  your  dynamo  is  series  or 
shunt  wound,  it  is  rather  difficult  to  advise.  First 
^  aU>  aoe  replies  67339,  at  pp.  424,  463,  Vol. 
XLVm.  "  E.  M."  Tou  wiU  And  the  Brookie  PeU 
a  very  good  lamp.  A  compound-wound  dynamo 
can  be  used  for  accumulator  charging ;  but  it  is 
better  to  throw  the  series  cofls  out  of  circuit  while 
charging.    Presuming  you  wish  to  make  a  seties- 


in  diameter,  12in.  deep,  Pacinotti  ring  pattern, 
wound  with  2(Ub.  of  No.  14  wire.  The  Seid-mag- 
nets  may  be  either  A  (Gramme  or  Bfanchester  type. 
4ia.  diameter,  12hi.  long,  wound  with  321b.  of 
No.  16  wire,  coupled  in  parallel,  so  as  to  bring  the 
F.M.  resistance  to  0*42  of  an  ohm. 

S.  BoTTom. 
[68460.1— Ooil.— To  Mb.  BorroinB.— Make  a 
bundle  ox  iron  wires  about  -fgin,  in  diameter,  2^izu 
long.  Fix  a  piece  of  brass  tribLst  tubing  that  will 
iust  slip  over  this  bundle,  with  a  button  at  one  sod. 
Now  make  a  brown-paper  tube  to  flt  doselr  round 
the  brass  tube,  the  same  as  a  rocket-case  is  made. 
This  must  be  the  same  length  as  the  coil  is  desirsd 
to  be,  including  the  head.  Fit  two  circular  wooden 
heads  to  this  tube,  each  Uin.  diuneter,  and 
about  ^\in.  thick,  with  a  central  aperture  in  each  to 
take  the  paper  tube,  to  which  they  must  be  f^ned, 
one  at  each  end.  One  end  of  the  iron  bundle  must 
be  tightiy  wrapped  for  about  km,  of  its  length  with 
stout  brown  pH>or,  and  ^lued  inside  the  paper  tube, 
so  that  the  ends  of  the  iron  wire  are  umost  flush 
with  the  level  of  the  wooden  head.  At  the  other 
end  the  iron  bundle  is  left  free,  so  that  the  brass 
tube  can  be  slipped  on  and  off,  so  as  to  serve  as  a 
strengthregnlator.  ToworkwithasingleLedanoh^, 
the  0^  should  be  wound  with  about  4os.  No.  25 
silk-covered  copper  wire,  each  layer  being  carefully 
paraffined  and  msulated-  from  ite  neighbour  by 
means  of  a  turn  of  "  Bank  post  "  jpaper,  previously 
soaked  in  melted  paraffin.  It  will  not  be  necessary 
to  uses  "  secondary  **  with  this  coil,  but  ti^e  the 
shook  from  two  terminals  in  oonnection  wilh  each 
end  of  the  coiled  wires.  Of  course,  a  contact- 
breaker  will  be  wanted  in  this  as  in  all  other  coils. 
See  my  <*  Elect.  Test  lor  Amateurs." 

S.  BdTUHE. 

[68461.1— Wotton  Tramway.  ~  In  answer  to 
<*  W.  E.  C.  B.,"  the  length  issix  inileBfrom  Quain- 
ton-road  (on  the  A^lesburv  and  Buckingham  Bail- 
way)  to  Brill.  This  so-caUed  railway  is  a  disgrace 
to  everybody  connected  with  it,  as  the  rails  are  in  a 
fearful  state.  Bails  of  the  bridge  section  22ft. 
long,  hiid  on  long  baulks  of  pine  30ft.  long,  with 
cross-ties  every  20ft.  There  are  no  sisnais,  no 
bridges ;  gates  at  level  crosrings  which  me  stoker 
has  to  open.  The  stetions  are  a  heap  of  clay 
whetted  up  to  form  the  platforms.  Tne  rolling 
stock  consists  of  three  engines  of  the  contractor 
dass,  two  with  the  motion  on  the  top  of  boiler,  the 
other  a  loco,  pattern,  all  4-wheeled.  Two  tram- 
cars— one  seate  20,  the  other  30  passengers;  the  time 
occupied  is  about  an  hour  and  forty  minutes.  One 
can  walk  quicker,  as  it  has  to  call  at  the  neighbour- 
ing pond  for  water.  It  belonged  to  the  laie  Duke 
of  Buckingham.  The  Flying  Duke  it  is  called  about 
here.  D.  E.  WAmmBDoa. 

[68463.]— Small  Bynamo.— To  Mb.  Botiohb. 
— ^If,  as  vou  say,  the  iiisulation  is  all  right,  and  you 
have  followed  my  directions  exactiy,  it  is  just 
possible  that  your  brushes  are  coupled  wrongly  to 
terminals  and  to  field-magnet  wires.  Tou  can 
easilj  ascertain  this  by  reversing  the  direction  of 
driving.  If  the  dynamo  now  ^ves  current^  you  will 
have  to  reverse  the  oonnection  to  get  it  to  give 
current  when  driving  in  the  old  way. 

S.  Bononx. 

[68465.1— IndnQtlon.^With  a  resistance  of 
about  70  to  75  ohms  in  the  circuit  comprising  the 
telephones,  it  is  usual  to  employ  a  primary  havtog 
a  resistance  of  about  1*5  ohm,  and  a  secondaiy  of 
about  150  ohms.  These  results  can  be  secured  by 
usmg  about  2oz.  No.  24  for  primary,  and  2os.  No.^ 
for  secondly,  both  being  silk-covered  copper ;  1  or 
2  Ledanchls  will  give  good  results. 

•  norroHx* 
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[68465.]— Induction  Coil  fbr  Miorophone.— 
The  coil  used  with  the  modem  form  of  Blake  tranB- 
mitter,  bo  saya  lir.  Miller  in  The  Telephone  for 
April  16,  has  a  primary  ooil  of  *6  resistanoe  and  the 
secondary  260  ohms ;  but  Mr.  Bmoe  in  his  new  book 
remarks  it  is  a  great  question  if  so  high  a  resistance 
produces  best  results.  Mr.  Franks,  who  performed 
many  erperiments  with  a  microphonic  tnmsmittor, 
in  Vol.  XXXm.  "  E.  M.,»'  p.  oSTApril  1, 1881,  got 
excellent  results  from  a  primaxy  ooil  of  three  layers 
of  No.  24  and  a  secondary  of  |oz.  of  No.  40  wound 
on  a  wire  core  3in.  lonjj  and  f  diameter.  He  used 
one  Ledanoh^  cell  with  thiSj  but  found  a  small 
bichromate  make  the  articulation  much  louder. 

A.  I.  £u*  E. 

[68467.]— Ooaoh  Painting.— 1.  Dark  greens 
for  coach  painting  are  made  with  dark  Brunswick 
green  (ground^  and  adding  drop  black  till  the 
shade  required  is  obtained.  2.  A  small  drop  of 
boiled  oil  in  the  colour  for  lining  makes  it  work 
free,  but  care  must  be  taken  not  to  smear  with  the 
fingers,  &c.  3.  A  sable  brush  carries  the  colour 
better  and  does  not  double  when  wet  as  the  camd 
hair.  4.  Powdered  numice  stone  is  used  by  placing 
in  saucer  or  box,  ana  damping  afterwards  a  piece 
of  old  doth,  is  just  rubbed  on  pumice  in  box,  and 
you  have  all  that  is  wanted  for  flatting.  Care 
must  be  taken  to  wash  all  dean  off  coiush  after 
flatting,  and  well  dry  with  chamois  leather.  6,  It 
is  not  usual  to  give  a  coat  of  varnish,  but  a  litUe  of 
the  ground  colour  is  kept  and  vamish  mixed  with  it 
to  &^m  a  coloured  glaze,  then  it  is  ready  for  flatting, 
washing,  and  afterwards  lininff,  &c.  Dark  browns 
aro  made  with  Indian  red  ana  drop  black,  mixed 
according  to  shade  required.  Brusnes.  work,  &c., 
must  be  Kept  perfectly  clean  and  free  nom  dust  or 
allowed  to  get  hard ;  all  paint  brushes  kept  in 
water,  and  vamish  brushes  m  linseed  oQ. 

Oorris.  Chas.  B.  Chapldt. 

[JS8467.]— Ooaoh  Painting.— <'  A  Poor  Black- 
smith" can  make  dark  greens  as  foUows:— Mix 
together  chrome  and  blue,  which  will  be  green.  If 
he  uses  lemon  dirome  ana  cdestial  blue,  the  result 
will  be  a  bi^t  green,  which  can  be  easily  darkened 
by  the  addition  of  black  (N.B. — ^I  find  the  best  drop 
ivorsr  black  eround  in  turps  as  good  as  any)  ;  but 
it  is  impoflsi  Die  to  tell  anjone  how  to  match  a  colour 
without  leeinff  it,  especially  green,  as  thero  are  so 
many  sorts  of  greens.  For  ooach-paintingj  your 
colours  should  dry  as  quiddy  as  nossible.  with  the 
exception  of  the  first  coat,  whion  should  be  com- 
posed of  equal  quantities  of  oil  (either  raw,  linseed, 
or  boiled)  and  turps,  with  patent  drien,  white 
lead,  ana  lampUack  or  vegetable  black,  mixed 
together  to  a  rather  dark-leaa  oolour.  For  a  brown, 
mix  red  and  black.  The  following  colours,  I  think, 
will  suit  you  both  for  ereens  and  browns.  Greens 
— ^Prussian  blue  and  yellow  ochro,  ditto  and  lemon 
duome,  celestial  blue  and  yellow  ochra,  ditto  and 
lemon  chrome,  ultramarine  blue  and  raw  sienna, 
IVttSsian  blue  and  burnt  sienna.  Browns-~Bea 
odiro  and  black ;  red  odure,  vennilion,  and  blade ; 
burnt  sienna  and  lemon  dirome ;  raw  umber,  red 
ochre,  and  black.  Experiment  on  the  above. 
AlwavB  add  the  Uack  last,  and  cautioudy,  until  it 
is  as  oark  as  vou  requiro.  To  diy  quickly,  mix  with 
^Id  size  ana  turns  ^ot  too  mudi  of  the  latter — 
lust  enough  to  thin  it),  or  vamish,  terobene,  and 
tnrpe.  To  mix  your  colour  for  picking  out,  you 
may  use  gold  size  and  turps,  and  a  little  boileid  oQ, 
but  not  much ;  if  you  aro  a  (^uick  hand,  use  none 
at  all.  A  sable  pencil  or  liner  is  better  than  camel- 
hair,  simply  because  it  is  stiffer ;  but  I  prefer  ho^- 
hatr.  Tour  last  coat  of  paint  shomd  contam 
plenty  of  vamish,  which,  of  course,  will  dry  off 
glossy,  and  lines  wfll  not "  take  "  on  a  shinv  ground ; 
tnereforo.  it  must  be  flattened  down  as  loQows : — 
Put  a  little  ground  pumice-stone  into  a  saucer,  or 
anything  convenient,  and  wet  with  a  little  water ; 
then  mb  this  over  your  glossy  paint  with  a  piece  of 
rag  untfl  it  is  *'  dead."  I  never  heard  of  varnishing 
beioro  piddng  out.  Walteb  J.  Puikbb. 

[68471. ]--CiroaUr  Saw.— Most  likdy  the  cause 
of  your  saw  ^'rollmg"  wiU  be  found  m  the  saw 
itself.  If  the  spindle  nas  end-play,  it  had  better  be 
made  right ;  but  I  suspect  that  your  saw-plate  has 
become  slack  at  the  outside ;  if  this  is  so,  you  will 
require  to  get  it  hammered :  it  will  work  best  a 
little  slack  at  the  centra.  Also  see  that  it  is  well 
trimmed,  or  thero  is  no  hope  of  good  work.  If 
your  belt  is  in  good  working  order,  being  pliable 
and  somewhat  adhesive,  it  will  have  mo^  power 
with  the  polished  pullev,  for  the  simple  reason  that 
it  has  more  contact  with  the  pulley  surfoce.  If  your 
drive  is  arranged  with  the  tension  side  of  the  bdt 
uppermost,  you  may  look  for  trouble  from  belt 
skpping.  Sandt  Dunk. 

[68473.]— Oangpe  of  Wire  on  Armature.— 
I  had  correctly  read  the  gauee  as  No.  19,  and  as 
such  had  sent  it  in  the  ropfy;  but  it  got  trans- 
mogrified, so  I  have  no  qualification  to  n^ke  to  my 
fonner  statement.  S.  Bottone. 

[68474.  V-Conneoting>  Diaainiilar  Batteries. 
— When  oissimilar  cells  aro  connected  together  in 
series  the  E.M.F.  is  additive;  for  instance,  a  cell 
eiving  2  volts  and  another  giving  1  volt,  will  oom- 
oinea  give  3  volts ;  but  the  currant  will  in  all  cases 


be  limited  by  the  resistance  of  the  worst  oelL 
Hence,  while  on  a  short  drouit  a  diromic-add  bat- 
tezy,  having  plates  4in.  bv  4in.,  can  give  as  many 
as  26  amp&res  owing  to  the  low  resistance ,  a  Le- 
danch^  can  only  give  about  1  ampere,  the  resist- 
ance being  so  much  hig^her.  Two  such  coupled 
together  would  actually  give  little  mora  current  than 
the  Ledanoh^  alone,  and  mudi  less  than  the  chromic 
cell  alone.  S.  Bottonx. 

[68476.]— Winding  Eleotro-Kasneto.— To 
Mb.  Bottokb. — ^In  windinjg  all  horsedioe  dectro- 
magnets,  unless  it  is  specially  intended  that  they 
should  have  both  poles  N.,  or  both  poles  S.,  the 
wire  in  passing  from  one  limb  to  the  other  must 
foni  cous  like  the  letter  CO.  In  the  motor  in 
question,  the  same  mode  of  winding  must  be  fol- 
lowed for  eadi  dectro-magnet;  but  it  is  absolutdy 
indifferent  which  way  the  winding  is  begun — 
whether  both  magnets  aro  the  same,  thus :  CO  0)  : 
or  whether  they  aro  different,  thus :  CO  CX).  And 
thero  is  no  advantage  in  extending  the  winding  to 
the  bend  of  the  hoxBeshoe,  provided  the  due  amount 
of  wire  be  got  on.  The  easiest  way  of  testing 
insulation  is  to  connect  one  pole  of  a  fredilv- 
charged  chromic-add  battery  with  one  end  of  tne 
coiled  wire  of  the  dectro-magnet,  and  then  draw 
the  other  pole  against  and  across  the  bright  iron 
coro  of  the  electro-magnet.  If  it  araarks,  it  leaks 
badly.  S.  Boitonb. 
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The  nvmhert  and  titUi  of  queriu  loAieA  remain  wwii»- 
ewered  /or  Jive  weeks  art  ina^ted  in  Uda  Uttj  and  </*  ttiU 
unantvered  are  repeated  /our  weeks  inflervoarde.  We  Imtl 
our  reader*  will  look  over  the  <w<,  and  tend  tokal  »\formuUion 
tkejf  eon  for  the  ben^t  of  their /ellow  contrUnttore, 
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New  Silkworms. — ^In  G^ermany,  for  some  years 
past,  efforts  have  been  made,  and  with  considerable 
success,  to  aodimatise  the  oak  silkworms  of  China 
and  Japan — Attaeua  Femyi  andAttaette  Yama-mai, 
They  have  been  raised  in  the  open  air,  protected 
from  the  attacks  of  birds  by  nets  of  gauze  or  wire, 
changed  from  place  to  place  as  the  oak  leaves  are 
consumed.  Late  frosts  and  exoesdvelv  dry  weather 
have  been  injurious  in  depriving  £he  worms  of 
food.  In  California  a  new  wild  silk  moth,  before 
unknown,  has  been  found  thriving  on  tne  poi- 
sonous spedes  of  Hhamnue  Califomictu  or  It,  rur- 
ehianue.  It  |>roduces  a  silk  as  good  as  that 
of  the  domesticated  Bombyx.  Owing  to  the 
favourable  nature  of  the  climate,  without  the 
frosts  or  rains  of  China  or  Japan^  great  hopes  are 
obtained  of  propagating  this  speaes.  In  Yucatan 
a  wild  moth  has  also  been  met  with,  some- 
what allied  to  the  mulberry  worm,  which 
produces  silk  of  a  bluish  tmt,  but  the  gum 
which  envelops  it  is  difficult  to  remove.  Mr.  John 
Maclntyre,  a  recent  traveller  in  Manchuria, 
records  having  met  with  several  new  spedes 
of  silkworm,  which  he  describes  in  the  dnineee 
Timee.  One  wild  worm  feeds  on  the  Pintte  chinetuie. 
It  forms  handsome  cocoons,  which  vield  a  strong 
silk,  but  they  aro  so  mixed  up  with  the  needle-like 
leaves  of  the  pine,  that  the  winding  off  the  silk 
would  be  dimcult.  On  the  walnuts  he  found 
another,  which  forms  a  reticulated  cocoon,  like  a 
Chinese  lantern.  He  also  met  with  two  other  spedes 
of  mulberry  worms,  one  vexy  hardy,  which  could  be 
fed  on  lettuce  or  dandelion  leaves,  and  remains 
stationary,  the  other  which  moves  easily  from 
branch  to  branch  in  seardi  of  food.  The  reariiig 
of  Attactte  orizalui  of  Mexico  is  to  be  attempted  in 
France. 

It  is  announced  that  the  French  Oovernment 
proposes  to  resume  the  trials  of  machinery  and  ap- 
pliances for  deaning[  ramie  fibre,  and  a  section  of 
the  Universal  Exhibition  to  be  opened  ahortlv  at 
Paris  will  be  devoted  to  this  purpose  in  Group  Vll. 
(Agriculture).  The  actual  trials  of  machinery  and 
methods  are  to  take  place  during  the  month  of 
August,  and  it  has  been  dedded  to  grow  quantities 
of  ramie  stems  ready  for  the  trials  which  will  take 
nlace,  as  last  year,  tmder  the  control  of  the  French 
Ministry  of  Agriculture. 


J68476.]— Kaxine  Boiler.— I  have  nude  t  mold 
con  paddle  steamer,  6ft.  6m.  long.  12in.  besm,  auL  dm 
(ked  to  dedc),  ISin.  deep  (ked  to  sdoon  deck,  which  na 
from  amidshipe  to  2fin.  from  stenpost),  dism.  of  psddl*. 
wheds  llixL.  eight  floats,  8|in.  by  6in.,  <m  cMh  whe^ 
driven  bv  aoaole-engine  eylinden,  1^  dism.,  2)nL 
stroke,  i  wish  a  copper  boiler,  about  Uul  long  by ){ to. 
diam.,  and  to  bum  owl  or  coke  (the  former  prefemd^ 
Furnace  at  fore  end  of  boiler,  funod  at  other.  WiUiasie 
one  please  diow  me  how  to  omuiffe  tubes— if  tube*  ut 
nocAmaAj/t  giving  siBe»— to  gain  the  bert  steim-nifiD; 
qualities,  and  to  supply  plenty  of  steiun  to  drivo  cogmw 
100  or  more  revs,  per  mm.  1  what  thickness  of  ooppo  to 
stand  pressure  of  601b.  to  OOlb.  without  danger!  wW 
sise  of  furnace!  A  rough  sketeh  would  assist  greatly.- 
Babooittx. 

J38i77.]— Induction  OolL— I  have  just  flnisbcdao 
notion  ooil,  lin.  sise,  as  described  by  Mr.  aiuoo  io 
No.  1S45.  I  used  two  layers  of  No.  16  B.W.G.  f« 
primary,  and  lib.  No.  84  for  secondary.  The  wiie  »  vdl 
paraffined,  and  all  the  oonneotions  are  risht  Hov- 
ever,  I  can  get  no  sps^k  to  speak  of.  With  tEree  bwhto- 
mate  odls,  expomng  80Bq.m.  of  negative  raiface,  the 
longest  spark  I  got  was  about  l-82in.  I  find  Uat  afta 
about  a  minute  the  platinum  connections  getbimt,«ad 
the  armature  stops  vibrating.  How  csn  I  pi«T«ot 
this?  I  wound  the  wire  on  a  lathe,  snd  hoq 
1  fdt  a  kink  or  two  slip  throokh  m7  flsget. 
Gould  that  have  anything  to  do  with  itt  It  moi 
to  me  that  with  a  very  small  battery  power  the 
shock  is  just  as  powerful  as  when  I  use  three  cellji  frnUj 
char^ped.  I  notloed  that  on  connecting  the  seoundm 
termmals,  the  armature  vibrated  quice  diifcreatlf.  I 
should  be  mudi  obliged  if  some  oneirould  kindly  helpne. 

—No  IVDUO. 

[6847a]— Iionff  Difltance  Tliermometers.-A 
eorrespondent  in  the  Standard,  rvfoning  to  the  exoeedmf 
value  of  these  appliances  for  the  deteotiaa  of  die  in 
dweUing-houses,  says  that  the  apparatus  osa  be  8«t  to 
give  the  alsrm  at  any  given  temperature,  nay  io  winta  i: 
76°  Fahr.,  in  summer  a  little  higher ;  and  farther,  that  if 
fitted  up,  as  they  should  be^  in  every  apsrtmeiii>  dwt, 
attic,  passage,  or  daewhere  m  the  house,  the  ilarm  opon 
the  Rong  and  the  dial-plate  indicate  unfailingly  tk 
loodity  of  the  fire.  Would  any  reader  practioaUf  »£• 
quaintod  with  'the  matter  give  full  partunJan  of  the 
inatniments,  and  the  mode  of  fixing,  for  the  beocft  erf 
others  besides— Pmo. 

[68479.]— Boutins'  Maolline.— Would  any  mda 
kindly  describe  a  routmff  machine,  such  as  uied  to  6m 
away  the  superfluous  nno  in  a  sinoo  blo^  !~0.  0.  JL 

JOXBS. 

[68480.1- Bull  Black  fbr  Sheet  Zinc-Ou  ny 
reader  teu  me  how  to  |[et  a  dull  blade,  or  as  darlc  ■  bnrca 
or  chocolate  as  possible,  on  sheet  zinc  t  It  moit  te 
thoroughly  adherent,  and  should  be  a  natonl  hroote.- 

DSSIOXBB. 

[6848l.]-X>iTieion  Plate  for  Oin.  LAthe.-0>a]J 
any  reader  tell  me  the  way  to  make  a  division  plate  ivtt 
Oin.  lathe.— O.  L.  G. 

[68482.]— QrasEime  Dynamo.— Would  Mr.  Botttw^ 
or  other  electrical  correspondent  tell  me  bow  much  vire 
to  put  on  F.lC's  and  armature  to  connect  as  a  oompood 
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dynamo  T  Also  the  sise  of  wire.  How  raanr  M<Aaf 
should  there  be  on  the  armature,  and  speed .'  Hovoo? 
volts  and  amperes.- Euci'TBox. 

[684S8.]-aennan  Yeaat.— Would  some  kind  r^ 
teu  me  how  to  use  the  above,  and  how  to  make  bns^  <- • 
home  consumption— say,  14lJ>.  flour  at  one  tuoe  -^'• 

BOBKBTS. 

[68484.1— Ammeter.— To  Mb.  Bottom  t.-Wlut--'^ 
caidboaiu  boxes,  and  what  quantity  of  wik,  ioa,  i-' 
cost,  should  I  get  to  make  anammobir  to  i«ad  to  '>  tspri'* 
and  10  ampdres  T  Also  size  box  and  sise  and  c^vt  ••'  v^" 
for  a  voltmeter  to  read  to  90  vdts;  also  tan  tA  iis^ 
needles.- D.  Bobbhth. 

|.fi8485.]-Windinff.— A  weight  that  wquirw  tT>  ^ 
to  draw  at  the  rate  of  two  miles  an  hoar.  I  Am  >  '^*-\ 
to  have  dimensions  of  steam-eogine  that  vwid  «^  - 
at  the  rate  of  four  milea  an  hour,  supposing  it  xnast^.  i» 
revs,  per  min.  with  4Slb,  steam  pressure,  and  »h*t  *"*^ 
should  tiie  drum  be !— Dbjiox. 

[68486.]-Soldarinff  Fluid.- Will  thea«T«i»*^f 
who,  a  short  time  since  ga^-c  the  recipe— ri*..  "'"*J;^*^r. 
glycerine,  and  water— say  what  sliould  be  «l'»n«'  *  '  ♦  *' 
mixture  to  make  it  usable  for  soldering !  !!"'••  ""•^^'^ 
mixed  the  ingredients,  but  find  the  stuff  vatic^  ^ -^  ^ 
poee  suggested.— Busy  Bi^b. 

[G8487.]-Si«e  of  Boner.-Wbat  mt  N- J'^  '•'•-J 
smt  a  horizontal  engine.  Sm.  borp,  3jui.  •»»»^*^-  ' '  * 
real  work,  and  work  up  to  OOlb.  I    Abw  *Ufr  tiu«-l>»  *' 
plates  necessary.— Bolt  AT. 

[68488.1-Plaater  Caflts.-!  haTO-om;  fOj^;;?  ^* 
that  have  been  painted  once.   Would  ptittix«  thi&  »  * 
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hot  solution  of  mMng^nAak  aoften  the  phwterT  U  ao, 
hoir  ooold  I  get  the  paint  off  withoat  flameging  the 
pUster  ?— Elxktbox. 

I6&ld9.]— Sleotro-Kotor.— Woold  Hr.  Bottone  (dl 
me  the  quantity  andaiae  (B.W.O.)  (rfd.ao.  wiie  forabore  t 
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liVlxat  cnrxcnt  \roald  it  need  to  drive  it!    What  H.F. 
would  it  give  t— Elsktbov. 

[68490.]— Bleotrlo  Soar^Pln.— To  Mb.  Bottoxk.— 
A  friend  ef  mine  has  a  small  seaxf-pin,  which  he  wants  to 
light  up.  Will  you  kindly  ^ve  me  details  of  a  small 
battery  which  can  be  carried  m  the  pocket  t  I  am  sorry  I 
cannot  give  particulars  of  ttie  siae  of  the  lamp ;  it  ia  Tery 
small.    i)etail8  of  battery  wiU  oblige.— Vbbt  Much  ax 

AMATBtTB. 

[6S491.]— Screw  Threads.— Are  the  same  standard 
threads  in  steam  and  copper  and  brass  tube,  serewmg  dies 
and  tops  used  in  the  Umted  States  of  America/as  here !  I 
have  from  iin.  upwards,  and  intend  going  there.  Shall  I 
have  to  pay  any  duty  on  such  tools  that  have  been  in  use, 
or  does  that  not  matter  ?— W.  Habsh  all. 

[68492.]— To  Kr.  Bottone.— Will  you  kindly  give  me 
tho  beet  quantity  and  size  of  wire  for  dynamo  in  sketch  T 
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ing  that  aqneooa  aulphurio  aeid  unitea  with  soda  in  the 
proportion  of  49  graina  to  83,  and  with  potaah  in  the  pro- 
portion  of  48  to  4&— Autbbd. 


[68B00l]— Bemovlnr  Pole.— Can  any  reader  help 
me  out  of  this  diiBoulty!  I  have  a  box  A  IQoatiBg  on 
water,  and  a  pole  B  acroaa  it,  held  down  by  t#o  ataplea 


1»  it  possible  to  make  one  ao  small  T  How  many  volts  will 
it  Kive  ?  Heaae  give  quantity  of  wire  in  metres,  and  siae  in 
millimifttres.    Armature  is  Im.  deep.— A.  B.  B.  Mbban. 

[68483.]— Wind  Vane.— Will  some  one  please  4e- 
tfcribe  how  to  make  and  fix  a  wind  vane  for  showing  the 
direction  of  the  wind :  if  it  could  be  made  to  indicate  the 
same  on  a  dial  in  the  house,  supposing  it  was  fixed  to  a 
chimney,  or  if  on  a  pole  in  the  garden,  how  the  direction 
mif  ht  be  seen  by  a  near^hted  person  T  Would  a  piece 
of  Vooking^lass  fixed  round  the  pole  to  show  the  reflection 
of  vane  do  f  Also  please  state  how  far  out  of  the  north 
the  magnedc  needle  points  at  Croydon  1— T.  Hbath. 

[68484.]— Boot  Bepairingr.- Will  any  zeader  kindly 
inform  me  what  shape  to  cut  the  leather  for  toe-capels, 
and  also  of  putting  on  the  same  ?  Besides  that  I  should 
like  to  know  the  best  way  of  flniAing  oif  the  edge  of  the 
hoela  and  soles.— Lxabseb. 

[68196.]— Quick-DrTinsr  Q-um.— I  have  to  gum  the 
back  of  bookbinder's  cloth,  no  that  when  dry  and  cut  into 
stripe  it  can  be  applied  by  simply  moistening  with  the 
ftnger  dinped  in  water.  I  have  tried  the  best  gum-arabic 
vf'ry  thick,  but  find  that,  in  drymg,  the  moisture  soaks 
through  and  spoils  the  surface ;  tne  doth  also  buckles. 
Can  any  reader  assist  me  t— J.  B.  S. 

[68496.1-Velooity  in  EllipUo  Orbit.-In  the 
EscLisn  Meciiawic  of  Dec  14, 18®,  "  F.R.A.8. "  gives  a 
formula  for  the  velocity  at  any  point  of  an  elliptic  orbit, 
^-hidi  seems  to  me  inooireot.  From  this  formula  we  have 
<'X  =  (1  +e)AV,ori>:V.::  (1  +  «)  A  :  N.  But  as  the 
veloatiiss  are  inversely  proportional  to  perpendiculars  on 
the  tangents  at  each  pomt  (I)  we  have  v:  V  : :  (1-e)  A  :N 
„  «  (1-e)  A 


and  therefore 


N 


V.  (V  being  the  velocity  at 


OC. ;  a  bolt  D  holds  the  pole  in  iia  plaee.  I  want  to  be 
able  to  remove  the  pole  fraquentlv,  out  if  I  unaerew  the 
nut  the  bolt  will  drop  down  into  flu  box.  Iwanttoknow 
aome  way  of  removing  the  pole  without  taking  the  box  to 
pieoea,  or  taking  off  ue  ataplea.— Doublb  B. 

r68601.]~^ndson  OelL— What  in  anpdrea  and 
vuta  is  the  output  of  a  Judson  oorrogated  oaxbon  cell, 
pot  and  zinc  in  pot?  And  what  size  outer  cell 
square  and  round  outer  cell),  please  Mr.  Bottone. 

'orous  pot  round,  and  zinc  and  oar  Don  to  make  up  a  cell 
with  the  same  outout  as  Judaon's  cell ;  inner  measure  of 
carbon  eornigatea  cell  29  diameter,  by  6|in.,  porous  pot 
7  by  2in.,  zinc  7  by  (in.,  diameter ;  a  rod  to  use  with  your 
new  depolariser ;  a  Fuller,  I  believe,  is  your  choice.- D. 
Bobxbts. 

[68609.]— Pocket  OoiL— To  Hb.  Bottohx.— Will  you 
be  Kind  enpu^h  to  give  me  the  sizes  of  a  bobbin  for  asmall 
pocket  shockuigH»il,  to  be  unbearable,  ipzes,  and  length 
of  wires  T  What  size  cell  riiould  I  use,  OBrlxm  and  zinc, 
and  what  sort  of  acid  for  cell !— D.  D.  Taylob,  Jux. 

[68608.]- FhotogTaphT.  — 1st.  In  photographing 
animals  out^-doora  shoula  it  be  in  sunshine  or  shade  f  2na. 
Wishing  to  tiy  the  flash  light  in  photography,  oan  any 
reader  recommend  me  a  good  flash  lamp  that  would  give 
a  good  detail  in  exposure,  and  whether  a  screen  should  be 
placed  between  lamp  and  sitter,  and  how  worked  when 
eiqxMdng?  Having  to  use  it  in  the  evenings,  should  I 
leave  the  light  (a  uunp)  I  f oous^y,  burning  at  the  same 
time,  or  not?  Any  information  on  the  subject  would 
oblige— An  Ax atbub. 

[68604.]— Piston  Binffa.—Gouldany  of  yonrnumerous 
readers  give  me  the  dimensions  for  the  tibioknesa  of  piston 
rings  similar  to  those  of  " Buckley"  or  "  Lancaster "  for 
cylinders  up  to,  say,  lOQin.  dia.  I  cannot  find  any  rule 
for  such  details,  or  for  distance  between  flange  of  piston 
and  junk-ring.— Stxah. 

[68505.]— Brass  Oastinff.— As  I  intend  to  try  and 
construct  a  locomotive  from  the  instructions  now  being 
published^  I  would  be  thankful  for  some  information  on 
oraas  caatmg.  I  have  tried  several  times,  onlv  onoe  with 
success,  why  did  half  the  thickness  of  the  Doltom  and 
oneaideof  my  erncible  split  off  in  the  flro!  I  used  an 
ordinary  siniui*s  flre  and  ooke.  Was  the  heat  too  great  ? 
Does  ttie  mould  reauire  any  preparation  after  the  pattern 
is  withdrawn !  Should  I  put  anvthing  in  the  crucible 
aloDg  with  the  brass?  Should  tne  oradble  be  covered 
over  in  the  flre  T  Any  other  information  will  be  thank- 
fully received.— NovicB. 

[68606.1— Gold  Air.— I  want  to  keep  a  larder  supplied 
with  fresh  cold  air  during  the  hot  weather.  Can  any  of 
'*  ours  "  give  me  an  idea  now  to  do  it  t  Thought  of  having 
a  fan  or  blower  to  drive  a  current  of  air  through  a  zinc 
pipe  ooiled  in  a  tank  of  oold  water.  Would  this  answer? 
The  room  is  about  6ft  square.— J.  W.  W. 

[68607.]— Safety  Clutch  for  Pit  Cage.— Would 
any  of  "  ours  '*  inform  me  which  is  the  best  apparatus  for 
attaching  to  a  pit^cage  to'prevent  over-winding !  A  sketch 
of  same  would  greaUy  oblige.— Mikeb. 

[68B0&]— Angles  for  Lathe  Tools.— Will  some 
reader  furnish  me  with  the  following  information  oon- 


perihelion).    Will  " F.K.A.S. "  kindly  explain  ?-LroHT. 

[9%^.]— Dafuerreotirpe  Photo.  Prooesa— Can 
any  of  our  friends  oblige  with  a  sketch  of  the  necessary 

i>hoto  apparatus  required  for  the  above  process  7  Wanted, 
ikewise,  a  sketch  of  interior  of  a  daguerreotype  studio. 
Full  particulars  will  oblige.— Bichbomatb. 

[68Lq8.]-Ckkiire's  Pocket  Kedical  Chloride  of 
Silver  Battery.— Would  some  of  our  electrical  corre- 
spondents Idndlv  supply  the  information  how  the  above 
battery  should  be  charged,  giving  full  particulars  ?—0. 
W.  Valbxtixb. 

[68499.]— Problem.— WHl  some  one  kindly  show  how 
the  following  problem  is  worked  out  ?— A  mixture  of  soda 
and  potash  dissolved  in  2,640  grains  of  water,  took  up  980 
grains  of  aqueooa  aulphuric  add,  and  the  weight  of  the 
compound  solutian  was  4,286  gnhis.  Find  how  much 
potaiah,  and  how  much  aodathe  mixture  contained,  aaaum- 


that  ita  aotioarequlrea  neither  deotridty  nor  magneliBm. 
Can  any  of  oar  readers  give  any  aoeount  of  thia  ei»ine,  or 
the  meassby  which  it  waa  auppoaed  to  aot?'J.  W,  Hob- 
Tox,  Brayfora  Wharf,  Tiinoom. 

[68611.]— Dynamo.— I  have  a  dynamo  of  the  Bdiaon- 
FBdnotti  type,  oog  armature  7|in.  dia..  Sin.  wide,  lin. 
thick,  with  12  con  oast  iron,  ana  wound  with  S|lb.  of  no. 
18  oe.  wire ;  the  field  magneta  are  oast  iron,  the  pole  pieoea 
are  ^in  high,  by  Sin.  wide,  and  the  cores  are  wrought- 
iron,  7in.  high,  2in.  dia.,  and  wound  with  lOlb.  no.  16  o.c. 
wire  in  series.  Will  auca  a  dynamo  light  about  8  lamna 
of  lOcp.  and  2S  volta  preasure,  and  at  what  apeed  ahould 
the  dynamo  be  driven ?—Exonrx  Obbabbb. 

[68612.]— Bnffra^lnff  on  Steel.— Iwanttoeograve 
certain  deaigns  on  steel  plates ;  the  depth  of  the  w»*yVw*g 
to  be  l-16in.  Will  some  of  your  kind  correapondents  help 
me  out  of  the  difflenlty  ?  I  want  to  transfer  the  desum  gn 
to  the  steel  plate  after  drawing  it  out  on  paper.  What 
oompoaition  muat  I  nae  to  oover  portiona  of  plate  not  to  be 
marked,  and  what  for  tranaf erxug  ftam  paper  to  plate  ? 
The  linea  must  be  true,  and  not  ragged.  Moat  the  plate 
be  poUahed flrat,  or  not?  Also,  what  aoida  to  nae,  and 
how?— F.  A- 

[66616.]— Bnffine  ^nery.— I  have  a  mill  req:iibisg 
9ffl.P.  to  work  tt{  and  have  two  tS-hoiBe  boflera  and  1^ 
horse  douUe-oylinder  horiaontal  engines.  I  want  to 
couple  the  two  Scalers  and  have  one  ateam  pipe  oonneeted 
with  the  two  engines,  running  belting  from  each  engine 
to  countershaft  of  mill.  WiU  this  arrangement  work 
satisfaetorily,  or  can  a  better  azrangement  be  aaggested  ? 

ZUID  AVBIKA. 

[68614.]— Albatross  Breast.  —  Have  a  ilne  large 
albatroea  breast,  and  being  a  ^present  and  desirous  of 
having  it  cured,  will  some  reader  kindly  give  me  some 
suggestion  ?— Albatbos. 


coming  the  proper  angles  for  lathe  tools  ?— (1)  Angles  A 
and  Bfor  cast-iron ;  (2)  angles  A  and  Bfor  wrought-iron ; 
(3)  angles  for  A  and  B  for  brass.— Hyatifikd. 

[68509.1— Battery.— To  Mb.  Bottoxb.— I  have  pur- 
chased a  batterer  of  12  cells.  Each  cell  is  made  of  carbon 
(corrugated)  with  porous  pot,  and  zinc  rod  inside  porous 
pot.  ^ch  cell  has  a  caiMicity  of  about  1}  pint.  Would  you 
please  tell  me  how  I  should  charge  it,  uid  what  c.p.  lamp 
it  would  light  ?  Also  is  it  necessary  to  amalgamate  the 
zinc  rods,  and  how  long  would  it  run  with  one  charge  ?— 
W.  T.  K. 

[68610.]  —  Antioatelephor.  —  In  an  old  book 
("  Science  and  Art,"  ia»)  I  have  found  a  "  Prospectus  of 
the  Anticatelephor  "  an  engine  for  the  instantaneous  con- 
veyance of  intelligence  to  any  distance,  by  the  inventor, 
'T.  W.  C.  Edwards,  H.A.,  Homerton,  Middlesex."  In 
the  prospectus  it  states  that  the  instrument  is  altogether 
different  from  every  kind  of  telegraph  or  semaj^ore,  and 


[68516.]— Sensitive  Plant.  — Will  some  of  your 
readers  kmdl^  ffive  the  name  of  any  hardy  plants  oom- 
monly  met  witn  in  English  gaidena,  any  part  of  which 
movea  with  more  or  leas  rapidity  when  touched?  The 
yellow  berberia  and  the  mimolus  are  the  only  onea  I  know. 
— Glattox. 

[68516.1— Scareorow.—Wanted  a  acarecxow,  unob- 
jectionable to  human  beings,  but  terrifying  to  birds, 
especially  London  sparrows.— Olattox. 


[68617.]— O'.E.B.  DoncasteriBzpress  Engines. 
—what  IS  the  working  pressure  and  average  speed  of 
these  engines  ?  I  have  been  told  that  they  would  run  to 
67  miles  per  hour.    Is  this  correct  ?— J.  C.  B. 


[6861&]— Compressed  Air.  —  For  refrigerating 
(evantaaUy  also  for  powor)  pnipoaes,  I  want  lOcfL  of  air 
per  minute  at  a  preesure  oif  4Ub.  (69'7lb.  absolute)  per 
square  inch,  and  beg  to  ask  as  follows :— What  ininal 
quantity  of  atmoafdierio  air  of  14'7lb.  abeolnte  preaaore, 
and  at  a  temperatare  of  60°  Eahr.  (621°  degreea  ahaolute) 
will  yidd  this  quantil^  of  oompreaaed  air,  and  what  will 
be  the  ratio  of  compression,  neglecting  loaaes  from  dear- 
ances.  leakages,  6c..  and  what  will  be  the  final  tempera- 
ture f  Suppoeixig  the  compression  pump  to  be  jacketed, 
what  quantity  ozwater  of  40^  temperature  will  be  required 
to  pass  the  lacket  per  minute  to  oool  thiaguantity  of 
oompreaaed  air  to  the  initial  temperature  of  60^,  and  what 
will  DO  the  temperature  of  the  eacaping  w^ter,  and  will 
the  air  be  increaaed  or  decreaaed  in  pressure  and  volume 
by  thus  cooling  ?  What  is  the  meehaaioal  work  done  in 
eompreasing  the  air  independenthr  of  friction  of  pump  t 
In  re-expanding  the  oompresaed  and  cooled  air  to  ita 
original  volume  and  pressure,  what  will  be  its  temperature 
after  complete  expansion,  supposing  it  to  escape  freely 
from  the  pressure  vessel  into  a  receiver  of  a  capacity  m 
200o.ft.  or  twenty  times  that  of  thecompressed  volume,  and 
will  it  be  the  same,  or  higher  or  lower,  at  the  exhaiut  if 
used  expansively  in  the  production  of  power  through  an 
engine  placed  between  the  pressure  vessel  and  lae  re- 
ceiver, aasuming,  of  course,  in  both  oaaea  that  the  re- 
ceiver cauaea  no  oaok  or  comnter  preaaure,  the  air  escaping 
freely  aafaat  as  it  enters  at  end  nomoppoaitepointa?  Aa 
thecaae  may  reouire  ^"^^^f'**'""*,  I  utould  be  obliged 
for  rules  appUcable  to  the  several  points  under  inquiry, 
embracing  aa  little  of  mathematical  formula  aa  poaaible. 
— M. 

[68519.]— Scalding  by  Hot  Tea.— I  have  often 
httrdthe  remark  made,  and  my  own  experience  aeema  to 
lead  to  the  same  eondnsion,  that  the  palate  and  throat  are 
more  frequently  scalded  by  tea  when  made  with  water 
which  has  not  auite  boiled  than  when  the  water  did  boiL 
Is  there  any  scientific  reason  for  this  ?— Olattox. 

[68620.]— Tea,  Snffar,  and  Milk.— After  tea  is 
poured  onty  provided  the  sugar  ia  put  in  the  cupa  before 
the  milk,  it  will  generally  De  found  that  in  those  cupa 
without  sugar  the  milk  mixes  at  once,  requiring  no  stirring. 
In  those  with  augar  the  mUk  appears  to  remain  at  the 
bottom  for  a  minute  or  more,  so  that  until  the  tea  iastiRed 
it  looks  browner  than  those  with  no  sugar.  Why  is  this? 
It  is  easy  to  pick  out  in  this  way  those  cups  with  and  with- 
out sugar.— Olattox. 

[68621.]— Djrnamo. —To  8.  Bottoxb.— What  power 
will  the  motor,  Fig.  20.  you  are  at  present  describing  in 
these  pages  have  7  Also  how  many  batteries,  aise,  and 
kind  will  it  require  ?  Will  it  drive  a  sewing  machine  ? 
Also,  if  used  as  a  dynamo,  what  power  lamp  ^nll  it  light  t 
Also  would  the  batteries  that  work  the  motor  light  the 
same  lamp  ?— W.  W.  £. 

[68SS2.]— Engine.— I  wish  to  know  the  horse-power 
of  my  engine,  cylinder  bore  16in.,  length  of  stroke  96in., 
boiler  pressure  401b.  per  square  inch,  revolutions  i>er 
minute  45,  steam  cut-off  at  J  stroke.— V.  W.  X. 

[68523.]— Plywheel.— I  have  a  gas-engine  which  works 
ra&er  irregularly,  the  flywheel  bcmv,  I  think,  defldont 
in  weight,  as  it  is  a  light  one.  Woula  it  answer  the  pur- 
pose to  make  a  wood  rim,  bore  it  with  equidistant  holes, 
fill  up  with  lead,  then  bolt  to  the  wheel ;  or  would  it  be 
better  to  have  a  ring  of  metal  cast  on  ?  Shoula  be  glad 
of  advice  as  to  any  method.  I  do  not  drive  off  the  wheel, 
so  it  would  not  matter  if  it  had  not  a  true  smooth  aurf  ace. 
—J.  C.  B. 

[68624.]— The  Planet  Xars.— Will  any  reader  be  so 
kind  aa  to  give  me  the  following  information,  viz :— How 
is  it  that  the  diameter  of  the  planet  Haia  varies  so 
much,  that  is,  from  4,070  miles  to  6,000  that  is,  I  find, 
ffiven  in  many  recent  works  of  astronomv.  Taking  8'848' 
for  the  true  value   of  the   harizott^al  parallax  of  the 
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euthatmeaadistanoeframthesim,  now  ia  tba  Xautical 
Alpumne  the  eemi-dia.  of  Man  at  that  distuioe  u  6*65'  of 
arc,  wbiah|  aoeordmg  to  my  calcalatioii,  is  about  4,970 
miles.  Will  any  leader  tell  me  if  I  am  light,  and  how  it 
is  that  there  is  an  error  of  over  900  miles  in  so  small  a 
planet !— Ton  Moorb. 

DB8S3&]— Uovable  Stereosoopio  Piotures.— 
will  any  reader  give  a  little  information  as  to  how  I  can 
prodttoe  movable  stereoscopic  pictures,  sach  as  a  boat 
moving  on  the  waten  the  rise  and  fall  of  the  sea  waves, 
Ac,  as  I  understand  that  it  is  possible  to  produce  that 
effect  I  have  a  stereosoope,  and  a  lot  6i  stereosoopio 
pictores,  if  they  axe  of  any  use.— Stbrbo. 

[08526.1— IzLt.B.Sc.  London.  —  Can  any  reader 
kindly  advise  the  best  course  for  a  resident  in  Ixmdon  to 
pozsne,  in  order  to  get  up  the  practiosl  work  included 
imder  Udlogy  and  chemistzy  for  the  above  exam«,  and 
what  time  would  be  necessary  for  these  subjects  alone, 
economy  being  the  chief  consideration  ?— Exoikbbb. 

[68B87.1— Paper  Organ  Pipesw— Will  some  x«ader 
that  knows  kindly  inform  one  that  does  not  the  reason  of 
stomed  pipes  soimding  higher  than  Uie  open  ones  of  same 
siae  I  Ought  they  not  to  sound  an  octave  lower  ?— F.  W.  D. 

[6088.1  —  Ohemloal  Chanere  of  CoXonrs  by 
Heat.— X  wish  to  coat  pieces  of  linen  in  a  chemical 
aolnticm,  which  wiU  then  be  a  pink  colour,  but  which,  if 
held  to  the  fire,  will  be  dtm^ed  by  the  heat  to  blue. 
What  chemifaU  must  luse !— w.  F.  Harvby. 

[68529.]— Olaas  Gauffe.-<!an  any  read^  give  me 
Bknessee  of  sheet  glass,  weighing  respeotiTely  16,  21, 
96,  as,  86,  and  4aox.  per  square  foot  ?  I  am  xoaking  a 
gWQge  for  a  Mend,  and  wcmld  like  correct  siBes  to  *001 
(uionsandth)  of  an  inch.  Also  any  other  information 
about  gauges  used  by  glnso  mnkeni  thankfully  received  by 
— Ax  jSboxjbh  Mbchakic,  Newcastle^Km-Tjme. 

[68680.1— GhreatWeatemBroadGkiag^eEngineB. 
—Would  some  of  your  Tsadem  favour  me  with  the  names 
of  tiie  eiMines  now  working  the  passenger  and  goods 
trains  on  t£e  broad  gauge,  with  the  locomotive  sheds  at 
whieh  they  are  stationed!  I  should  like  also  to  have  the 
data  when  the  broad  gauge  was  changed  to  narrow  on  the 
vaiioos  seotiona.  The  South  Wales  section  was  changed 
in  May,  1872,  and  the  Bristol  to  New  Passage  line  on 
August  8th,  187^  but  these  are  the  onlv  dates  I  have. 
What  were  the  names  of  the  engines  working  the  Trow- 
biidge,  Hungerford,  and  Heamng  section,  oetween  the 
years  1860  and  18781— Wootto:v  Bitbrb. 

SS8KS1.1— Brighton  Bailway  Bngines.- When 
Mr.  »troudley  commence  to  name  the  engines  on  the 
LbB.  and  8.C.B.,  and  what  were  the  names  and  numbers 
of  those  which  have  been  "scrapped"  in  his  time?  I 
know  nearly  all  the  engines  Chat  are  now  running,  but 
wiah  to  make  up  the  original  list  of  those  which  Mr. 
Stroudler  first  named,  but  are  now  worn  out.  I  suppose 
■odi  engines  as  Newport,  Norwood,  and  Sonthsea  were 
running  the  e«prcsBos  16  yeaaes  aga— Wootton  Ritbrs. 

[68SS2.]— Bailway  Mileage.— What  is  the  mUeege 
at  the  various  stations  between  March  and  DoncaMer— 
ttie  Sleaf  ord  loop— ^and  the  Bath  and  Bournemouth  lines ! 
— W.  R. 

[68689.1- Oleaninar  off  Old  Laoauer.— I  shall  feel 
oluiged  if  anyone  wiU  tol  me  how  to  dean  lacquer  off  of 
bnsB  ornaments  on  iron  bedsteads,  which  have  tamed 
black  T  I  have  tried  oxalic  add ;  also  hot  water  uid  soda. 
-T.  W.  C. 

[68634.]- Telephone  Conneotiona.  —  WiQ  some 
reader  give  proper  connections  for  a  pair  of  telephones, 
with  aketoh.  showing  ananjjement  for  switching  out  in- 
duction oou,'to  use  with  microphone  onlyil  Also  for  the 
weight  of  telephone  hanging  on  lever  to  break  battery 
oircnxt  when  not  in  use.  I  have  searched  the  last  16 
volumas,  but  cannot  find  anything  suitable.— A.  B.  H. 

[68686.]— Bioyole.— Will  any  reader  say  how  I  can 
xepair  biflvde  baakbane!  It  has  brcdcen  off  about  Sin. 
from  tlie  fork  of  little  v^ed,  and  I  want  to  know  how  to 
make  a  good  job  of  it,  so  it  will  stand  knoddng  about- 
Wat. 

[68886.]— Fhotographio  Bttidio.— Bdnfr  anzkras 
to  makea  studio  this  spring,  I  should  be  glad  if  some  of 
your  ezpcsienoed  leaden  would  infomn  me  which  is  the 
.  fte.,  wood,  oormgated  iron,  or  WUlesden  paper, 
and  how  does  this  act  in  a  wet  moootsin  district.  I  have 
space  about  26ft.  by9ft  Also  should  be  glad  of  sketch 
or  theposition  of  liahts,  fte.,  and  how  muo^  light  would 
be  soimaent,  and  wnat  would  be  the  rough  eoet,  without 
labour.— Chas.  B.  Cbaplik. 

[68887.}— Solnbilltir  of  Hypo.  —  Bequired  the 
soiubility  of  sodium  thiosulphate.  The  books  only  say 
"  voy  aolnble."— Pbincipia. 

r685a&]— Pink  Paper.— What  is  the  pink  paper 
ooloored  with,  which  is  used  for  tidtets,  showcards,  &c ! 
The  Us^t  has  a  great  effect  on  the  kind  I  mean.— 
PaiKCinA. 

[68688.]— Keaaler'e  Solution.  —  Win  any  oorre- 
npontait  give  tiie  best  proportions,  qualitative  and  quan- 
titative (metric) ,  and  what  it  is  ^iplioable  to !  Does  it 
discover  only  nee  NH4,  or  also  in  combination!  — 
Pbixoipia. 

[68640.]— Fehllnff's  Solution.— 'V^ll  any  of  "  ours  " 
give  the  proportions  for  this  test  ?— Puxcipia. 

[68641.]— To  Mr.  Bottone.— I  have  been  following 
out  your  directions  in  making  a  linesman's  detector,  as 
given  in  the  "Blectrical  Plant."  By  mistake  I  have 
wound  on  each  side  of  the  central  apextuxe  (sections  A 
and  B)  one  laver  of  No.  22  d.8.c.,  and  over  each  layer 
about  2^z.  of  No.  36.  I  have  jewdled  the  bearings  of  the 
needle.  1  find  that  one  layer  ox  No.  22  takes  nowhere  near 
80s.  as  you  state.  Kindly  let  me  know  if  I  had  better  un- 
wind it,  or  can  I  connect  it,  so  as  it  wiU  answer.  All  the 
wires  are  wound  in  the  same  direction.— IL  A.  C. 

[68M2.]— Silver  Waste.— Can  an  amateur  photo- 
grapher recover  the  silver  profitably  from  spent  hvpo. 
baths?  Frooemes  have  often  been  described  in  backnumberB 
for  treatans  nitrate  and  chloxideof  silver,  bat  I  can  find  no 
menhou  of  hyposulphite.— C.  W. 

[68648.1- Heating'.— Can  any  reader  say  approxi- 
matdy  wnat  rize  tubular  bailer,  woxkixig  at,  say,  60lb., 
would  be  required  to  heat  three  lengths  ox  4in.  pipe,  each 


310ft.  I0119!  Condensed  steam  retimed  to  boiler.  Con* 
tents  of  pipes  are  60c.ft.  How  many  cubic  feet  per  minute 
must  pass  through  to  keep  heated !— Heat. 

[68544.1— Slectrio  Fogr-Hom.- I  should  be  much 
obliged  if  Mr.  Bottone  ooild  Idndly  tell  me  the  vny  to 
make  an  eleotrio  fog-horn,  and  give  a  rough  ski^ca  t— 
Amateur. 

[68545.]— Keyleee  Watches:  Dangers  of.— To 
Ghri8Tia»  Laxok. — Some  time  aso  you  spoke  of  a  plan 
or  device  for  preventing  the  bow  being  wrendied '  off  key- 
less watches.  As  I  cannot  find  any  details,  will  you  kindly 
say  what  it  was  ?— Voooht. 

[68546.]— Uicrosoope  Exhibition.  —  Am  con- 
structing a  travelling  microscope  eochibition,  and  would 
like  to  snow  "  the  flea  chained  by  the  neck."  How  is  this 
accomplished  T  Any  hinte  as  to  the  most  interesting 
objects  to  the  general  public  would  also  greatiy  oblige.— 

ShOWXAX  in  laiBBYO. 

[68647.1— Clock  Qong-.- I  have  a  steel  gong  fitted  to 
a'drum  S^rench  marble  dock,  and  it  does  not  sound  dearly. 
It  is  fixed  on  a  pedestal  of  soft  wood.  It  seems  sll  right, 
and  I  cannot  make  out  where  the  fault  lies.  One  of  the 
bends  in  the  3-16in.  brass  wire  which  supports  song  is 
sliriitly  cracked  at  the  elbow,  and  there  is  a  little  soft 
solder  on  the  upper  check-ecrew,  fixing  the  wire  to  the 
board.  Would  some  correspondent  kindly  advise  what  to 
do !— Nemo. 

[68548.]— Iieaningr  Tower  of  Pisa.  —  Wanted 
dimensiens.  All  I  can  learn  from  guide  books  is  the 
height.— B.  G. 

[68549.]— Steam  Pressxure  and  Plate  G-Iass.- 
Will  any  of  our  readers  kindly  inform  me  what  pressure 
of  steam  a  large  basin,  made  of  plste-glsss  and  fitted  with 
a  jacket,  will  stand?— 20  Tkars'Bkader. 

[68660.]- Gkis.- Is  the  Qas  Light  and  Coke  Co.,  under 
the  Act  of  Parliament^  bound  to  supply  ordinary  coal-gas 
if  required  to  do  so  ?  I  reside  in  St.  James's-place,  8. W., 
and  on  demanding  to  be  supplied  with  ordinary  gas,  I 
am  informed  that  they  have  only  one  main,  uid  wat  is 
employed  for  cannel  coal  gas.  This  latter  is  unsuitable 
for  my  requirements,  and  about  26  per  cent,  dearer  than 
the  ordinary.    What  is  the  remedy  ?— Diamonds. 

[68561.]- Ventilation.— Wm  someone  kindly  state 
(1)  the  amount  of  air  required  for  the  combustion  of  left 
of  coal-gas,  and  the  increase  of  temperature  to  that  mass 
of  air  occasioned  therebv  T  2.  Hie  formula  for  fbiding  the 
velodty  of  air  in  tubes  due  to  the  difference  of  tempera- 
ture between  the  external  air  and  that  of  the  building  to 
be  ventilated.  8.  Molesworth  gives  8cft  as  about  the 
quantity  of  air  passed  per  minute  by  an  ordinary  window. 
How  is  this  result  arrived  at,  and  is  there  no  more  definite 
inf  ormati'on  to  be  had  T  4.  To  what  prihdple  do  inlet  and 
extract  oowls  owe  their  action  7—8.  A.  B. 

[68662.]— Kaxima  and  Minima.— This  subject 
has  always  had  a  gmt  attraction  for  me,  esi>ecially  if  I 


invent  the  problems  for  myself  I  The  following  is  origiiial 
and,  I  think,  very  dennt,  and  I  should  like  any  of  the 
oorrespondente- ^'J.  B.  C..»'  "T.  C.  &c— to  try  it,  as  I 
am  luk  iraito  sure  of  the  result.  Call  one  of  the  faces  of  a 
cube  the  oase,  drawa  diagonal  from  edge  toedge  of  the  cube 
parallel  to  the  base,  at  a  neight  of  one  half  ofthe  cube,  and 
suppose  a  plane  to  revolve  round  this  as  an  axis,  outting 
the  sides  and  tcpand bottom  planes ;  what  anglemust  this 
plane  make  witn  the  vertical  in  order  that  we  perimeter 
may  be  a  minimum,  and  show  that  at  the  same  angle  tbd 
area  of  the  j^aae  will  be  a  jnA^Jmnm^  at  least,  a  local 
maximnm,  u  onemay  so  call  it— that  is,  the  area  will  be 
greater  than  other  sections  taken  dose  to  it,  although  not 
so  great  as  when  the  plane  is  vertical  ?  This  is  the  only 
case  I  know  of  where  the  perimeter  and  the  area  are  botn 
at  maximum,  for  the  same  value  of  the  variable.    I  make 

the  angle  one  whose  sine  is  -^  .  A  sketch  solution  will 
obUgc-lLLCE.,  Bath. 

[68668.1  —  Problem.  —  Would  some  mathematical 
reader  solve  the  following  problem,  aet  in  the  Honours 
Mper  at  a  recent  Sdence  and  Art  Examination  1  Show 
that  in  any  plane  triangle— 

(«  -  a)»am.  A  +  (sin.  -  ft)" sin.  B  f  (*-  c)»sin.  C 

=  2sf8in.»  4  4  Bin.«  ?  +  sin.'  ^  "i 
V  2  2  2  / 

where  8  denotes  the  area  of  the  triangle.— Tat  al. 

[68554.1— Bailway  Accidents.— Would  some  one 
help  me  to  compile  a  fist  of  the  names  of  ezinnes  whidi 
have  been  in  ramooa  railway  acddentsi  The  ones  I 
particularly  wish  to  know  about  are  the  Harrow,  Wigan, 
and  Abergele  aoddents  on  the  L.  and  N.W.R.— the 
Bednal— Bullo  Pill,  and  WOton  acddente  on  the  Great 
Western— and  the  Bishopstoke  (cattle  train,  1870),  and 
Guildford  accidents  on  the  South-Westcm.  Any  par- 
ticulars on  the  subject,  in  reference  to  acddents,  other 
than  those  mentioned,  would  doubtiess  be  of  interest  to 
other  readers  besides  myself.- Wootton  Bivebs. 

[68666.]^I>ynamo.— I  have  the  carcase  of  a  dynamo ; 
the  two  wire  spaces  are  2in.  by  Sjin.  by  42iii.  long :  the 
armature  is  to  be  3in.  diameter  by  4in.  long,  'mu  you 
kindly  tell  me  the  best  kind  of  armature,  and  the  size  of 
wire  on  it,  also  the  size  of  wire  on  the  coils,  in  order  to 
light  8  lamps  of  10  or  16cp.— G.  H.  Hsywood. 

[68666.]— Oramme.— Will  Mr.  Bottone  kindly  give 

*«a    ajnu.     4ttim    OaStXIlgB    fOT    a     **"~  *"       '^— — ~     ■« -^  * 

BSB  ofSandaids, 


NOVICB. 


[68557.1— Carbon  Bods,  ftc— Will  any  electricsl 
friend  teu  me  how  to  make  carbon  cylindcrH  and  rods  !  I 
have  tried  pitdi,  coke,  and  sugar  compres-«ed  in  a  piece  of 
iron  gasnlpe,  with  ends  pluggedL  exposed  to  a  white  heat, 
which,  when  takea  out  ox  mould,  wa.H  very  ooarae,  soft, 
and  cndced.  Have  tried  coal  and  coke  in  equal  parts, 
which  was  much  more  compact,  but  cracked  in  small 
pieces.    I  wish  to  make  them  myadf .— Suamsock. 

[68558.]— Ohiminsr  Olock.— I  have  an  eightnday 
English  long  case  dock,    I  should  like  to  make  it  chime 
Cambridge  chimes.    Is  it  nossible  to  be  made  from  an 
eight-day  striking  frame,  fixed  on  the  side  of  the  other 
works,  and  gearra  with  the  minute  wheel  t    What  sized 


baxrel  shalll  require,  and  what  pins  shall  I  requireis 
it!  Howshonldlfix  the  hammers  to  strike  thebdlc, 
snd  what  bells  shall  I  require— and  tones !— O. 

[68568.1— FreservinflT  Bead  Baits.--Could  any  of 
your  readers  give  me  the  name  of  the  spirit  used  for  pre- 
serving small  fish  for  dead  baite,  or  is  anything  added  to 
attract  the  fish,  asfarassoent  is  conoexned  ?— Walto'iias. 

,  [68660.]— Olothes.— Gould  one  of  your  readen  axe  u» 
directions  for  measuring  and  making  men's  dothes?- 
C.  andT. 


CHESS. 


All  communications  for  ihis  department  mnit  be 
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addressed  to  "  J.  Pikrcb,  Knollside 

PROBLEM  MCXLVn.— By  F.  C.  Cook. 
Black, 


«      ^1      IP 

,  ^li.,„ 'iM^/i fei^>s_ 


White.  [9  +  9 

White  to  play  and  mate  in  three  moves. 


L  BrRS. 
8.  QrKS. 
3.  Q,  B,  or  P  mates. 


Solution  to  1,145. 

Blatk. 
1.  K  takes  P  (o). 
8.  Anything. 


2.  R-B  6,  fto. 
fi.  (^K  Kt  3,  &c 


(a)  1.  P  takes  Kt  (&). 
(fr)  1.  P  takes  It. 


NOTICES  TO  COBBESPONDENTS. 

COKUEOT  solutions  to  1,146  by  J.  Kistruck,  Mozio 
(triple  if  1.  pLKt  6}>  ^'  Glfl»ve  (ditto),  W.  L.  Mwtn 
(ditto),  J.  Bryden  (ditto).  F.  Fernando,  A.  W.,  J.  G. 
TTimTnn,  J.  E.  Frioe,  Heiidelssohn,  A.  Dean  (triple,  bat 

no  mate  if  1.  p-k  Kt  6.  2-  f^rlt)'  ^'  ^'  ^^ 
Janus  (dual),  and  T.  A.  Ptin^de:  to  1,144  b^  J.  E.J. 
Smith,  Bernard  Green,  Janus,  B/T.  Hood,  and  H,  O.Wal^ 
(but  4  8  for  K  a). 

HsKBixa.— Thanks  for  your  note.  We  receive  the  Tr.- 
Weekly  Grteaiur  regulariy,  and  have  noted  the  reriev. 
Sorry  to  hear  that  Mr.  Blackbume*s  health  is  not  Rood  in 
the  severe  contest  at  which  he  has  maintained  the  lead. 

Hozio.  J.  Bbydbx  Avn  Othkbs.— There  tras  an  errs 
in  ascribing  a  tipple  to  1,143  after  1.  Kt-B  3*  There  are  ttn> 
duals  arising  from  the  defences,  1.  K^lKtli  ^^  ^^  ^^ 
■Bd  1.  B-Kt2i  ot  B  takes  P.    The  same  duals  occnr  aln 

fa«°  1-  K-K  4.  1-  Kt-K  2i  1-  B-B  2i  !•  B-Kt  4.  "^ 
1.  Kt-R8«  t^'ro  extra  points  therefore  are  scored  for  cam- 
plete  solution. 

Hbxdslssoiik.- To  what  problem  do  you  refer !  FL^t^ 
give  the  number. 

C.  A.  Walbhoth.— If  in  1,148,  1  P-KB  4.  P  takes  P 
[en  pasaant), 

J.  W.  Bead.— See  notice  to  H.  Warren  in  KM.,  April 
96 ;  also  to  Muaio  in  present  number. 


Oopyliiff  Brawis^,  Ac— Anj  kind  of  0}>sque 
drawing  paper  in  ordinaiy  use  may  be  employed  tor 
thifl  purpose,  stretdied  in  the  uaoal  way  over  the 
drawing  to  bo  oopied  or  traced.  Then^  by  the  aid 
of  a  couon  pad,  the  paper  is  soaked  with  benzine. 
The  pad  caiues  the  benzine  to  eatN  the  pores  of 
the  paper,  renderixug  the  latter  more  transparao^ 
than  the  finest  tracing  paper.  The  most  deb'cata 
lines  and  tints  shovrwrough  the  paper  so  treated 
and  may  be  oopied  with  the  greatest  ease,  for 
pencQ,  ^dian  mk,  or  water-ocloars  take  equsll; 
well  on  the  benrinised  surface.  The  paper  i^ 
neither  creased  nor  torn,  remaining  whole  aoa 
snpple.  Indeed,  pencil  marks  and  wator-cokmr 
tinting  last  better  upon  paper  treated  in  this  way 
than  on  any  other  kmd  of  oacing  paper,  the  formiT 
being  rather  difficalt  to  remove  oy  rubber.  ^'^^ 
large  drawings  are  to  be  dealt  witii,  the  heumo 
treatment  is  only  applied  in  parts  at  a  time,  thu» 
keeping  pace  with  the  rapidity  of  the  advancem«ot 
of  &e  work.  When  the  copy  is  comjileted,  tite 
benzine  rapidly  evaporates,  and  the  paper  xestrm^ 
ite  original  wmte  and  opaque  appearance  witlxmt 
betraying  the  faintest  trace  of  the  benzine.  Ii  i^  ^* 
desired  to  fix  lead-pendl  marks  on  ordinurr  ^^^' 
ing  or  tzacing  paper,  this  may  be  done  by  wettifl^ 
it  with  mUk  and  aiymg  in  the  air. 
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AVSWESS  TO  COESESPOirSEHTS. 


♦•» 


%*  AU  eommunieationM  akould  h«  addres$ed  to  tk«  BoiTOB 
of  the  EirouSH  MxCHAXio,  332,  Strand^  W.  G. 


HINTS  TO  CORRESPONDENTS. 

1.  Write  on  one  aide  of  the  iMtper  011I7,  and  put  dzawiags 
far  iUastmtionB  00  Mpontte  i)ieoeB  of  paper.  3.  Poititlee 
to  qaenes,  and  when  answering  queries  pat  the  ntnnben 
as  well  as  the  titles  of  the  goenes  to  whidk  the  rqdies 
refer.  3.  No  charge  is  made  for  inserting  letters,  queries, 
or  repliea.  4.  Letters  or  queries  asking  for  adoiesses  of 
foannfaetureni  or  ocnresnondentB.  or  where  tools  or  other 
artides  oan  be  ^uzehasea,  or  replies  giving  sudi  informal 
tion,  cannot  be  inserted  except  as  adTertloemaitB.  6.  No 
qaestion  sflkiiig  for  educational  or  sdentifle  information 
a  answered  through  the  post.  6.  Letters  sent  to  oorre- 
spondenti,  under  cover  to  the  Editor,  an  not  f orwsxded, 
snd  the  namee  of  oonespondents  an  not  given  to  in- 
qumiB. 

%*  Attention  is  especially  drawn  to  Hint  No.  4.  The 
n«oe  devoted  to  letters,  queries,  and  replies  is  meiuit  for 
tne  general  good,  and  it  is  not  fur  to  occupy  it  wi^  que»- 
tioDs  such  as  are  indicated  above,  which  are  anUj  of  Indi- 
ridual  interust,  and  which,  if  not  advertisements  in  them- 
wlTes,  lead  to  replies  which  are.  The  "  Sixpenny  Sale 
Oolamn  "  offers  a  cheap  means  of  obtaining  sucm  inf  orm»- 
tiflB,  sad  we  tnut  our  readers  will  avail  themselvea  ol  it. 

The  foUowing  are  the  initials,  Ac,  of  letters  to  hand  up 
to  Wednesday  evening.  May  1,  and  uaadcaowledgea 


CiPT.  Saitxdbbs.— T.  Clarke.— E.  Brien.— P.  J.  Pine.— 
B.  8.— G.  LandelL— W,  P.— B.  B.  W.— B.  Bjnes.— 
Inenerienoed. — R.— O.  Parry  Jenkins.— D.  B.— West- 
iroo£— HarkHoores.— Eleotro-Magnet.— H.  L.Wraith. 
W.  W.— Country  Clock  Dresser.— Basa&r.— David 
Feigusson.— Ion.— Amateur  Bath-maker.— Scotia.— W. 
H.  Tunley.— P.  W.— P.  W.  Mason.— P.  C.  AIlsop.— 
Technical.— Qas  Engineer.- M.LC.E.— W.  Durtoau.— 
Shelf  Old  BidweU. 

ScrrsREB.  (A  suitable  battery  for  your  puxpoee  oan  be 
made  up  of  pieoes  of  copper  and  sine,  the  sino  of  one 
cell  being  oonnected  to  the  copper  of  the  next,  andso 
on,  the  terminal  wires  being  attached  to  qwnges  for 
teeing  over  the  nerves  or  the  seat  of  the  pain.  The 
exciting  liquid  mav  be  of  vinegar  or  salt  and  water ; 
but  if  Tiepwisarv  a  dilute  solution  of  sulphuric  aoid  can 


betued.  If,  as  you  say,  you  are  ^'robust"  and  have  a 
good  appetite,  it  would  be  advisable  to  consult  a  physi- 
cjan,  as  the  symptoms  described  are  pecuUar,  andtueir 
oanae  is  to  be  discovered  only  by  examinadon  of  the 
patient)— Onx  iir  a  Pix.  (Why  seek  to  convert  a  good 
motor  mto  an  indifferent  dynamo !  Wh;r  not  make  a 
dyruunofrom  any  of  the  directions  given  m  this  paper! 
Lx>k  up  your  xeoent  back  numbers  for  inf ormanon  on 
the  subject,  and  if  you  want  any  more  particulars  write 
ajain,]— LocoMOTivx.  (No,  it  is  doubtful  if  a  descrip- 
tion of  the  lead  tree  has  appeared  reeentlVi  beoauae  it  is 
now  so  ftuniliar,  and  the  method  of  maJong  it  isjpub- 
hahed  in  all  the  textbooks  and  playbooks  of  chemistry. 
The  white  Dowder  is  acetate  of  lead,  commonly  known 
as  augar  ox  lead.    The  water  should  have  as  much  as  it 

.  wiU  £a8olve,  and  more  may  be  added  as  the  lead  tree 
grows.)- Ajtaltst.  (Is  not  the  information  recently 
giren  sufficient,  or  what  is  it  you  wish  to  know!  Is  it 
only  one  pint  bichromate,  and  you  desire  to  know  how 
small  quantities  von  need  buy,  or  what !  Hie  method 
of  making  the  solution  has  been  given  many  times,  and 
those  who  use  it  keep  it  made  up,  and  replenish  or  add 
to  the  cell  as  required.)— Nrw  Rbadib.  (Aroly  to  Mr. 
Britten,  Horological  Inatitntc.  Northamptoa-equare, 
London,  W.C. )— Tocxo  Tait.  (The  method  of  sharpen- 
ing lawn-mowen  was  actually  given  last  weekr,  p.  IBS, 
and  has  previously  formed  the  suoject  of  several  rejdies. 
Why  put  them  into  a  latlio  unless  it  iB  neoesasjcv  to  turn 
up  the  parts  T) — J.  Laxodok.  (Pneumatic  beus,  when 
properlv  flttea,  work  very  well  indeed.  Procure  the 
pamphlet  of  Q^t  and  Co.,  Leicester,  advertised  on  £ront 
page,  and  endeavour  to  comprehend  the  mechanism 
yourself,  then  you  will  be  able  to  understand  whether  the 
workman  has  done  the  work  properly.)— P.  J.  Q.  (How 
cananipne  do  more  than  guesa,  unless  yoU  say  what  kind 
of  red  ink !  If  aniline,  fary  vine^^  or  ^mmnmn. ;  if  the 
ordinary  red  ink,  try  oxalic  acid ;  but  really  there  are 
plenty  of  rectpQS  for  removing  stains  of  all  kinds  to  be 
found  in  back  volumes.)— Elbctbo.  (Do  you  mean  a 
solution  to  *'  wash  "  on,  or  for  use  with  uie  battery  T 
Whichever  )ron  mean,  you  will  find  it  fuUydeeeribed 
many  times  in  back  volumes — even  in  recent  oack  num- 

!  bexs.}— W.  M.  B. .  Leith.  (Tou  can  use  either  a  spirit 
varmah,  as  pale  shellac  dissolved  in  methylated  aloonol, 
or  a  pale  copal,  such  as  coachmaken  use.  -The  latter  is 
the  more  durable ;  but  whichever  you  use,  apply  it  in  a 
warm  room,  or  wait  until  summer.)— Drivbb.  (Such 
questions  cannot  be  inserted.  Nor  oan  weanswer  them, 
except  by  reoommending  inquxren  to  jiroeare  ibB  oata- 
logues  of  makers,  and  judge  or  choose  for  themselves. 
No  doubt  manv  of  our  readers  would  advise  as  to  the 
purchase  of  a  traction-engine  and  threshing  machine; 
onttomentionnamesintne  "Reply"  column  would  be 
a  gratuitous  and  very  valuable  advertisement;  besides 
which,  the  other  makem,  who  were  not  menticaied, 
would  protent,  and  aasiert  that  tlieir  machines  were  tihe 
best.  If  you.  are  unable  to  form  an  (minioa  yourself, 
advertise  for  help  in  the  "Wanted*'  cohxnm.)— B. 
Nbwbkkv.  (Which  gos-lighter  do  you  mean— the  one 
worked  by  a  chloride  of  silver  battery,  or  that  which  is 
worked  by  a  little  influence  machine  T  Both  have  been 
illustrated  and  fully  described,  and  you  can  see  the 
volumes  of  ^e  "  £.  M."  at  the  Patent  Offlee.Lfteanr, 
or  find  tiie  blue  book  copies  of  the  speeiflcations  m 
which  all  the  detaihi  are  given.  The  back  nnmben  are 
out  of  print.) — Oourr.  (Very  full  directions  for  eon- 
structing  home-made  vapour,  hot-air;  or  Turkish  baths 
were  ^ven  in  YoL  XXXV. ;  but  a  very  simple  one  esa 
be  easily  made  by  knocking  up  out  of  rou^  boards  a 
sort  of  eopboard,  with  a  hole  for  the  head  to  project  out 
of ,  or  by  sittixig  on  a  chair  with  a  large  blanket  round 
yon.  A  ajpixit-lamp  will  give  sufficient  neat.)— -TAinrxa. 
(We  have  no  further  inJFormation  about  jSOaofTs  im- 
provements in  tanning  than  we  gave  on  p.  140.  The 
No.  of  the  snedScation  is  18,806,  1888,  priee6d.;->r. 
Bttxxld.    Cwe  do  not  care  for  examination  qnesoooB 


unless  they  present  some  special  feature  of  interest  to ' 
many  readers.}— Oso.  8.  MaoIlwaiit.  (We  cannot 
undertake  to  recommend  anyone  in  particular ;  but  in 
the  "  Wanted  "  column  you  wiU  find!^  the  addxwses  of 
those  who  undertake  w<nrk  of  the  kind.)— L'Iomobavob. 
(Please  see  what  has  been  said  in  prevkras  volumes.) 
— ^RoBT.  Ax.LB!r.  (Calverfs  MtchmUa^  Almanac  eon- 
tains  something  about  it;  but  the  subject  has  been 
f  ull^  described  m  back  volumes.  Holden*s  work  on  the 
"  Manipulation  of  the  Soew  "  is  useful ;  also  Martin's, 
and  Greenwood's.  Anv  bookseller  will  procure  them.) 
— LtOHT.  (Tou  will  nnd  an  answer  to  your  query  in 
many  back  numbers,  even  recent  ones.)— J.  T.  (What 
do  you  mean  ?  You  must  either  advertise  that  you  have 
a  son  who  wishes  to  be  apprentfoed  to  the  fitting,  or  go 
round  to  the  engineering  snops  and  ask  if  they  want  an 
apprentioe.)— J.  Y.  (We  have  frequently  given  the 
recipe  for  dissolving  indiambber  to  make  ftibncs  water- 

Eroof .  It  is  to  shxed  the  Ught-coloured  bottle  rubber 
ito  biiulphide  of  carbon  or  mineral  naphtha.  You  oan 
buy  as  much  of  it  as  you  want)— C  J.  (You  will  find 
several  lanterns  for  showing  opaque  objects  by  projeo- 
tion  in  the  bock  volumes,  and  m  the  catalogues  of  any 
of  the  makers.)- W.  R.  K.  (Black  lines  on  white 
ground  would  generally  be  done  by  the  photograjthic 
process,  or,  if  many  oopies  were  wantea,  by  photo- 
lithography, or  by  a  process  block.  Give  some  idea  of 
what  it  is  Vou  want  to  do,  and  we  may  be  able  to 
h^p.)— A.  J.  Walkbb.  (Three  cylinders  is  not  a  "new 
departure."  Locomotives  of  that  tvpe  have  been  run- 
ning for  some  years,  as  you  will  find  if  Ton  refer  to  ia^ 
dioes  under  headmg  of  compound  locomotives.)— 
loxoKAirr.  (Watt's  "Electro-Metallurgy,"  Crosby 
Lockwood  and  Son,  Stationers'  Hall-court«  E.C.,  price 
as.)— Nbwhovsb.  (You  oan  illl  the  place  with  the 
fumes  of  sulphur,  which  will  to  a  certain  extent  com- 
bine with  the  damp  lime,  and  you  can  subsequently 
make  up  good  coke  fires,  and  keep  the  doors  and  win- 
dows open.)— Z.  Y.  X.  (Is  there  on  examination? 
Apj^y  to  the  secretary  for  a  mnnination  form,  and  get 
it  filled  up  in  accordance  with  the  directions*  A  verv 
peculiar  querv  for  an  analvtical  chemist  to  put.) — A 
Rbadbb.  (All  you  have  to  do  is  to  note  the  position  of 
the  different  index  fingers  between  the  figures,  and  write 
down  those  just  passed.  Observe  that  one  dial  is  the 
reverse  way.  Tne  gas  man  will  show  you  in  five 
minutes;  or,  if  yon  are  going  to  use  gas,  procure 
Wilson's  "  Common  Sense  for  Gas  XTsers,"  Crosby  Lock- 
wood  and  Son.)— J.  W.  Coplbt.  (There  are  several 
methods  of  etching  steel— the  simplest  being,  perhaps, 
to  mb  the  part  over  with  soap,  draw  with  a  needle,  and 
fiU  in  the  lines  with  a  strong  solution  of  sulphate  of 
oqpper,  or  preferably  with  aquafortis.  A  recioe  given 
in  no.  1,167  reads— lox.  sulphate  of  copper,  ioz.  alum, 
half  teaspoonf  ul  of  salt ;  reduce  to  powder,  and  mix 
with  one  gill  of  vinegar  and  30  drops  of  nitric  acid. 
Protect  the  parts  with  soap,  wax,  or  even  pitch.) 


AU  in  Search  of  HeaXth  should  wear  HARNESS' 

ELECTROPATRIC  BELT.  It  ia  sttnraateed  genuine,  produceg  bo 
■hock,  u  eomfortable  to  wear,  and  htu  cured  thouiuidfl  of  nuffervri 
flrom  Rhtumatie  and  Ntrroo*  Affection*,  Lir«r  and  Kidney  Ditevrnt, 
Functional  Diaordcra,  Ac.  Book  of  tcstimoniala,  pamphlet  and  adrice 
frM  on  application  to  the  MEDIC. VL  BATTERY  COMPANY, 
Limited,  M,  OXFORD-STREET.  LONDON.  W.  Thoae  who  cannot 
call  ahonld  write  at  once,  and  procute  one  or  thaas  InTatnahle  health 
appUanoea. 


CHASGE8   FOB   ADVEBTISIHG. 

■.  d. 

ThlrtyWorda  t   6 

Beery  Additional  Bight  Wocda Of 

Front  Page  AdTertiaementa  Fire  ShilUnge  for  the  firet  40  words, 
afterwarda  M.  per  line.  Paragraph  AdrertiaenMnta  One  Shilling  per 
Itaie.  No  Front  Page  or  Paragraph  Advertiaement  inaerted  for  feaa 
than  Fire  Shillinge.  Reduced  terms  for  eeriea  of  more  Uiaa  aiz 
Inacrtiona  may  be  aacertained  on  application  to  the  Publiaber. 

ADVERTISEMENTS  ia  EXCHANGE  COLUMK-for 

a.  d. 
Twenty-four  Words  ..       ..0   9 

For  erery  •ueoeeding  Eight  Worda  ,.       :       OS 

ADYERTISEBCENTS  in  the  SIXPENNY  SALB  COLUMN 

a.  d. 

Sixteen  Words         0    6 

For  every  encoeeding  Eight  Words     .«  ..0   0 

*a*  It  must  be  borne  in  mind  that  no  Displayed  Advertisementa  can 
appear  in  the  "  Sixpenny  Sale  Column."  AU  AdTerUeements  must  be 
prepaid  i  no  reduction  is  made  on  repeated  inaertiona^  and  in  cases 
where  the  amount  sent  exceeds  One  StuUng,  the  Publisher  would  be 
gratafU  if  a  P.O.O.  could  be  sent,  and  not  stamps.  Stamps,  bowerer 
(preferably  haU^nny  stamps),  may  be  sent  where  it  is  IncouTcnient  to 
obtaia  P.O.O.'e. 

The  address  la  included  as  part  of  the  AdTcrtisement,  and  charged 
for. 

Advartisflments  inutt  reach  the  OfBoe  by  1  p.m.  on  Wednesday  to 
insure  Insertion  ia  the  foUowlag  Friday's  number. 


TEEMS   07   S1JB8CEIFTI0V. 

PAYABLE    IN    ADTANCE. 

fle.  Cd.  for  Six  Months  and  Us.  for  Twelve  Months,  post  f^ee  to  way 

r  of  the  United  Kingdom.  For  the  Onlted  States,  Ms^  or  Sdol 
gold ;  to  France  or  Belgium,  13s.,  or  ISf.  90e. ;  to  India  (via 
Brindisi),  15s.  2d. ;  to  New  Zealand,  the  Cape,  the  West  Indies,  Canada, 
Nova  Seotia,  Natal,  or  any  of  the  Australian  Colonies,  13s. 

The  remittance  should  be  made  br  Post  OfSee  Order.  Bsek  aumbers 
eaanot  be  seat  out  of  the  United  Kingdom  br  the  ordinary  newspaper 
poat,  but  muat  be  remitted  fbr  at  the  rate  01  4d.  each  to  cover  extra 
postage. 


Mesua.  Jaku  W.  Qvssir  sad  Co.)  of  934,  Chcttnui-etreet,  Fhlla- 
delpUa,  are  authorised  to  receive  subeeripttons  for  the  United  Staisa 
for  thsENOLISH  MECHANIC,  at  the  rate  of  S  dole.  3Sc.  gold,  or 
Thirteen  SUlUags  per  •nna-'.  poet  free.  The  copies  will  be  forwarded 
direct  by  mail  fh>m  the  pnblubtng  office  In  Z«aadott.  AU  cubscrip- 
tions  wul  commence  with  the  numDer  first  issued  after  the  receipt  of 
the  subocrlnlkm.  If  back  numbers  are  required  to  eomplets  volumss, 
thev  muet  he  paid  for  at  the  rate  of  id.  each  oopy,  to  cover  extra 

stags. 

Vols.  XXYI.,  XXZ.,  XXXIU  XXXnr.,  XXZTl,  XXXIX9  XL. 

XLII.,  XLIII.,  XLIV..  XLV.,  XLVI.,  XLVII.,  and  XLV I II.,  bound 
ia  clotl^  7s.  each.    Poet  free,  Ts.  Sd. 

All  the  other  bound  volumes  ars  out  of  print.  Subaeribers  would 
do  weU  to  order  volumes  as  soon  as  possible  after  the  conclusion  of 
each  half-yearly  volume  in  February  and  August,  as  osJr  a  Umited 
number  are  bound  up,  and  these  soon  run  out  of  print  Moot  of  our 
back  number*  can  be  had  singly,  price  2d.  each,  through  aay  book- 
seller or  no  wsageat.  or  ^i.  each,  post  free  fivm  theofflee  (exeepf 
index  numbers,  which  are  Sd.  eath,  or  poet  free,  S)d.) 

Indexea  for  Vols.  VI.  and  VII.,  2d.  each.  Poet  free  3)4.  each, 
lailsxea  to  Vol.  XL,,  and  to  aubsequant  vols.,  9d.  each,  or  post  free  < 
'^4.   Cases  for  blading.  Is.  Sd.  each. 


SOnCE   TO   SUBSOBIBEBS. 

Subscribsrs  receiving  their  copies  direct  from  the  oflee  are 
reouested  to  obeerve  that  the  last  number  of  the  term  for  which  fhetr 
■ubecription  is  paid  wiU  be  forwarded  to  them  in  a  Finn  Wrapper, 
aa  aa  Intimation  that  a  fresh  renuttaace  is  necsesary  if  it  ia  dcsirsa  to 
eontinue  the  subseripCion. 

The  Best  Gutter-Bar  System  is  that  known  as 

HINE'S  COMPLETE  OUTFIT.  FnU  parttculars  of  these  splendid 
tools  sent  fiw  per  poet  on  application  to  EDWARD  H1NE8,  OriiBa 
Worka,  Norwich.— CAdvt.] 

HoUoway**  Ointment.— In  stomach  oomplaints, 

HoUoway's  Oinnaent,  wcU  rubbed  over  the  affected  part,  gives  las 
greatest  ease,  preveata  oongration  and  inflammation;  checke  the 
ihreateaing  diarrhea,  aad  averta  inHpieat  ctiotem.  The  poorer 
iahabitanta  of  large  cities  will  find  this  remedy  to  be  their  best  friend 
when  any  peetilence  rages. — [Aovt.] 


OUE  EXCHAVOE   COLXTKir. 


eharae  for  BxeKangt  Ifoticetxt  3d,  Jorthsjft 
wordtf  an4  3d,  far  every  tuecesdt/i^  8  Uforat» 


ffrtt 


Gkks  Bnffine,  SH.P.  atmospheric,  vertioal,  hy  OtCo 

and  Laagdea,  ra  working  order,  eempltfte,  with  water  vesssL    Oflbrs 
— W.  HuTOKiKsox,  Liversadge,  Yorkshire. 

Equatorial  Honnt  and  mahoganv  garden  Tripod 

Staxo  Alio  laoN  Coioxir,  suit  Sin.  or  3|m.  Telescope,  slow  motion, 
by  books.  Joint,  aad  aorew.~HDTCKtMsoa,  Llversedge. 

Jannsn ;  pair  ISin. 

Nrwton, 


DynamOt  2 axelight mschine, hv  Jannsn;  pai 

lobes  on  mahogany  stands,  by  Newton ;  Plate  Machine,  by  ? 


Vols.     XLV.,    XLVt, 
.    LI. :  <•  SngmeeriaK,"  ToU. 
oifers?»F.    katmbb. 


Globes <  ,     . 

la  caae.— Birrcxnsoii,  Uvtrsedge. 

"Bnorliah    DCeohanio," 

XLVII.;^Buikiiag    Newt,"    Vols-L . 
XLIII.  aad  XLIV^  cloaa,  aab««Bd.    What 
Sherwood,  Nottingham. 

Self-aeting  Planing  or  Shaping    Kanliinft    wanted. 

Would  exchaage  Saw  Ban  ok,  with  ^  wo  saw*,  aad  part  eaah.-^  as. 
SrxMCxa,  Wilton  House,  Bournemouth. 

"  •pgv»g1<*'>*  DCeohasiie,"  volomes  XVL  to  XLVnL 

(B  voU.J,lS73  to  IMSB,  unbouaH,  in  ffood  condition.  Whatoflius^— 
Apply,  CbAana,  Advertisiag  A«eat,  Market  Hall,  Dnmfrias. 

Wanted,  old  Postage  Stamps,  oBpeoially  those  of  the 
Colonies.  Jfo  English  oxceptiag  high  values.  Very  good  cxehange 
olfared.— Cobuumin,  US.  Coltauka-street,  HulL 

Dynamo,  16    candle-power,    nioelv   finished,  and 

mouated  oa  brass  pUtse.  WiU  exchanae  for  VkrUoal  Engine  with 
reveraias  gear,  or  Caetinga.-.i»end  particulara  to  C.  BoaauTs,  87, 
Mount  a tnartr square,  Cardiff. 

BnaU  Surweyor^a  Isevel,  with  compass  (FnaUin, 

Maaehester),  mahocaay  box»  ao  lags.  Exchange  for  |.plale  Camera, 
lens,  backs,  Ac.— W.  Daubt,  Seacombe,  Cheshire. 

TTprlglit  Boiler,  9ft.  sin.  bjr  aain.,  complete,  in  ex- 
change for  asaall  vertieal|  or  alide-ieat,  7m.  ccntrea.— Gaoaoa  LasasLS, 
Grant's  Baak,  Onafermlme. 

Wsnted,  Beiew<utting  Lathe,  fin.  centre,  in  exchange 
or  AIS  IQs.  **  Diamond  "  Frame  SAr  btt  .—ytUb,  Hollo  way- road,  London. 

Wanted,  Juvenile  Tricycle,  in  exchange  for  new 
Dtvavo  to  value.~*HsLZ.TAm,  Klectrioiaa,  144,  DaUiag.read,  Haaawr- 

smith. 

Lathe  Bed,  6ft,  flat-planed,  sorew-eutting ;  smith's 

17in.  Bellows,  good  set  of  Drawwg  Instruments,  by  MarlM.  Offers. 
Stamp  reply .—SxDoLBT,  Witton-lane,  West  Bromwirh. 

First  10  voU.  "Deaiffn  and  Work,"  in  monthly 

parts;  lltnumbeiu  EsousallKr manic,  Harnees' 3-guiaea  Klectro- 

ethic  Belt.    Wanted,  Binocular  0  leases,  Mathematical  Instruatcala, 
nncr  Cruet;  muat  be  good.— lit  era  ucroa,  Crosgrove,  The  Grove, 
Portland. 

Belting.    Wanted,  16ft  of  lin.  Leather  Beltfaig,  in  oood 

condition.  Uoefol  exehaage.— Address,  Will,  Ifl^  Devonshire-build- 
ings, Bath. 

Cyclostyle,  leftin.  hy  lOin.    Exchange  for  oomet, 

Clarionet,  Oboe,  or  Wearing  Apparel.— Wa.  Baowir,^t,  Great  Smith- 
street,  Westoiinster,  S.W. 

Exchange  "Thousand  Ways  to  Bamaliivlnr/* 

also  '' LoearCovemmeat  Directory,  ItWl,"  for  b.  Bottone's  ^'Eleetri- 
cal  Instrument  Making  for  Amateurs."— EuKALr  Pauu,  Kenninghall, 
Thetford.  ^ 

12  Bnnsen  Batteries,   saitaUe  for  lighting  or 

plating,  also  other  Electric  Appliances,  all  ia  perfect  order,  sines,  &c., 
nearly  new.  No  reasonable  exchange  offer  refused  for  the  lot.  Ex- 
change small  Truck,  or  Wheels  and  Springs  for  ths  same,  *c. — 
BaooKs,  Kingston- road,  Wimbledon. 

Wanted,  Sffin.  diameter  wooden  Lathe  Wheel  (not 

less)  in  exchange  for  V-growvrd  15ia.  Haitd  Dtxauo  Darviao  Wbcsl 
(Jonee*.  Lambeth),  fitted  to  64in.  supporting  bracket.— 72,  Cambridge- 
street,  Birmiaghi 


Lever  Printing  Ptess,  8i  by  Sjm.,  with  type,  com- 
posing Sdck,  Roller,  Ac,  in  good  condition,  cost  Ste.  Will  exchange 
for  Halae's  Coil,  or  small  La^.— R.  NBwaL^  Cheapsidc,  TodaMiilca 

'*  Oassell's  History  Bnffland,"  Vol.  UL,  now 

pubUshtng,  two  vols,  unbound,  quite  new.  Bxehaage  for  Proctor's  or 
other  works.— H.  Bailst,  11,  Ida-street,  Poplar, 

Printing  Press,  Sewing  Machine,  Injector.  Castings 

two-jawed  Chuck,  Fret  Machine,  Gold  Albert,  Camera,  Bicycle,  Lan- 
tern Slides.    Offcrs  m  exchange.— W.  W.  Evans,  West  Melton. 

Wanted,  Star  Diagonal.     Bxehaage  8  vols.  "  Ulns- 

TUATXO  LoHooH  Nxwa,"  l>6und,  flrom  July.  1M5,  to  January,  ISffT.— 
J.  Hauvkt,  NoKh  Allington,  Bridport,  Dorset. 

One  Medical  Coil  cost  268.,  and  one  cost  £6.    What 

offers  for  either?  or  exchange  Dynamo.— Hal,  1,  Chesterfield-terrace, 
Sylvester- road,  East  Dulwicb. 

Two  mannal  Orsan  Soundboard,  for  pair  light, 

goodSin.  Lathe  Heads,  back-geared.— 334,  Ren nington -road. 

Six  Steel  PxinoheSi  ranging  from  one  to  three  inches 

in  diameter,  suitabis  for  cutting  leather,  tin,  Ac.— H.,  93,  Robert- 
street,  Hampstead-road. 

Karble  Cemetery  Cross,  new,  3ft.  6in.  high,  cost 

£S.  Exchange  to  half  value.— B.  0.  L.,  im>,  BucXlnghaas  Palace- 
roAOf  D»  w, 

"Amateur    SCeohaaios/*     I8   monthly   parts, 

perfectly  clean,  cost 9a.  What  offers  }  Wanted,  FjruiisB  Mbchavics, 
complete,  unbound  vols.,  clean.  State  dates  and  value.— South  View, 
RedhiU. 

Shaping  Kaohine.  6|in.  stroke,  by  Ambler  and 

Dickinson,  Krighler,  countershaft,  vice,  etc. ;  cost  about  £40.  Ex- 
change to  value  £29.— 6,  Wellington- place,  Bowdon. 

Wanted.  Lathe.  Exchange  Orohestrionette.  17 
tuacs.  Exchange  Handsome  Cockatiel,  in  rage.  Wanted.  Lathe 
Heads,  Cablnst  Tools,  *c.  Offers  requeeted,  various.— Bzax baud, 
Colbome  House,  Dartmouth. 

Oifen  wanted  for  small  Printinff  Press,  prints  eia. 

by  4.  complete,  with  7lb.  of  type,  Ac.— W. 
Elorby. 


bHErASO,  Ul,  Drury-laae 
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"Snfflish     Keohanlo,"    Tolunes    XLHI.     to 

XLYIII.,  clfiiB,  unbound.  "Whai  ofltn.  A1k>  S  yean  of  '<  CaawU'a 
SaturdaT  Jouriinl,**  unbound,  clean.— Oiboek,  29,  WolMlej-road, 
Sbefflelo. 

Splendid  ICedloal  Ooil.  with  tenninals  for  primary 

and  wcondarj  currrata,  draw-tube,  rvfrvUtor,  bichromate  battery,  and 
handles,  eonpiete,  quite  new ;  offerii  ralue  aOe.— Below. 

Powerful  Blootxo-SCotor,  f  spark,  Induction  Coil, 

and  lot  of  enndrT  appajratua  for  etatic  electricitjr.  Offera  requeeted.— 
Oao.  Hanjua,  17,  Tork-etreet,  Nottinchan. 

Telesoopa  Tuba,  6ft.  ein.  by  lO^in.,  wood,  well 

made.  new.  fisehangt  anything  ukAU.— ^XHXtiia,  Chandoa-ttreet, 
Hemord. 

KiOTOaoopy.— Wanted  to    exchange  reliable  and 

mnine  mciniens  with  amateur.    Either  mount*  or  material J.  J. 

OwLSs,  Yarmouth.    List  of  duplicates  returnable. 

Will  exchange  Hydrometer,  by  Diing  and  Fage, 

best  make,  for  Lathe,  Furniture,  or  anything  ttBeftil.«->M.,  91,  Oough- 
street,  Poplar 

One  lanoewood  Pike  Rod  and  Beel,  two  Fly  Bods, 

9tt^  li'^,  landing  net,  and  frame,  nearly  new.  Exchange. — Oao. 
Poxox,  Castle  Oonlngton,  Derby. 

Vols.  L,  IL,  m.,  IV.  "Snffllah  Keohanio,"  un- 
bound, clean ;  also  splendid  rosewood  Zither,  pair  3)in.  Lathe  Heads, 
with  face  plate  and  three  chucks.  Any  offers.  Small  speculum 
wanted.— E.  Smith,  M,  Bridlington- street,  Fountain-rosd,  Hull. 

Perfectly  new,  genuine,  higfa-daaB,*Bover  type  Safety* 

leading  Coventry  make,  latest  im  improvements.     Kschamre  oi- 

Kle  or  tricycle  In  part  payment.— 2,    Ansford-road,  Castle  Cary, 
nereet. 

Exchange  about  80  gallon  galTaniaed-inm  (triangular) 

Cistern,  new,  for  pair  of  baek-|parea  Lathc  Hbadn,  about  4  or  41in. 
—Apply  G.  J.,  Albert  terrace,  Elton- road,  Norbiton,  Surrey. 

Wanted  a  Tricyde,  to  work  by  hand.  Exchange  sHyer 
English  LsTsn  Watch,  Cuckoo  Clock.— Coluctt,  Bampton,  Oaon. 

Trloyole,  new.  cost  17  guineas,  balls  to  all  wheels. 

Eschange  for  Safety  Bicycle.- F.  willshim,  Ramsbury,  Newtown. 

Britannia  Co.  lAthe  and  Fretaaw  Maohine, 

with  24  tools,  as  new,  3ia.  Electric  Bell  Pushes,  and  H-hole  Indicator, 
flne  T-string  Ba^jo. 

"Bngrllali  Meehanlq,"  15  vols.  "Dictionary  of 

Mechanical  Science,"  ItC  fine  Scriptural  Engrarini^s.  Excnanffe 
Lantern  Condensers,  Microscopes,  or  offet*.— 16a,  Aeklam-road,  West- 
bonne  Psrk,  London. 

One  9|in.  and  one  7in.  Piaton  and  Bodat  and  two 

OoTvraors.  Exchange  for  good  4in.  or  4iin.  Slide- rest,  or  offers.— SB, 
Meyrick-road,  London,  B.W. 

Yiola.  good  old,  wanted,  large  size.    Exchange  either 

Comet,  Euphorium,  Bombardon.  Tiolin,  or  VioIoneeUo.— AHATScn, 
37,  Tyneham-road,  Lavender  HiU,  London. 

Boat  Hull,  metdL  with  spirit  lamp  and  boiler  (no 

ittings),  Mt  long,  new.  What  ofhrs  r— OooDwnr,  19,  North-street, 
Pentonville,  London. 

Small  Table  I«atlie,  on  short  standards,  perfect,  all 

Iron.  What  oAia  in  exchange  ?— Ooodwiji,  19,  North-street,  Penton- 
rille,  London. 

Combined  Tertical  Engrine    and  Boiler,  brass, 

small.  What  offers?— Goon  win,  19,  North-street,  Pentonville, 
London. 


THE    SlXPKimy     SALE    COLUMN. 

AdvertiimntntM  are  inserted  in  this  column  at  the 
rate  cf%d,  for  the  fir  it  16  wordt^land  €d,  for  every 
tueeeeding  8  wordt. 

Fretwork.— Catslogne  of  every  requisite,  with  OOO 

IQustrationa,  fk«e  for  •  stamps.— Haaoxn  Baot.,  Settle,  Torka. 

New  Illustrated  Price  list  of  Sorewa,  Bolta  and 

Nora  far  Model  Work,  drawn  to  actual  siie,  sent  on  receipt  of  stamp 
— Moaaia  Corbh,  131,  Kirkgate,  Lccd«. 

Billlarda  or  Bagatelle,  or  Bequiaitee  for  ditto,  or 
Billiard  Work.— Ubmhio  Bmoe.,  High-street,  London  W.C. 

Hat   Bearer.    A  great  luxury.    Fits  all  hats,  6 

■tampa.— T.  Rawsos,  Heaton-lane,  Stockport. 

Kanohester  Bleotrloal  Store*.— Medical  Coils, 

Macnetos,  Belle,  Cells,  Wircs^  Fitting^  Chemicals.    Best  Unns.— 
J.  SmTLar,  7,  Newton-street 

Tomlnv  Wooda.— Box,  Ebony,  Ugnumvitee,  Bed- 
wood,  4ke.    Parcel^  0s.  and  10a.,  ent  S4|narea.— ILuMm  Bmoa.,  Settle. 

Ijathea.    Iiathea  Cheap,  good.    list  9  stamps.— 

ResiHsoii,  Catherine-strwt,  BhefBeU. 

Bleotrio    Depott  14,    Deansmte,  Manchester.— 

Handiest  shop  la  the  trsde.    Largest  stock.    Oreatssi  rariety.  Lowest 
prloe. 

Brass  Door  PlatOi  fiin.  by  4in.,  free,  4s.  6d.    See 

specimens.— Oilkm'  EnaaaTZMo  Weaas,  Reading. 

BtenoUafor  Mck,  box,  and  ticket  marking.    Price 

■ad  ({nality  unsvrpaaeed.— Ouaas*  EHaaariMa  Woaae,  Reading. 


Malleable  Iron  Oaatlnsa  by  our  new  process, 

clean,  sound,  tough  as  stseL— Daojirtau)  C&itiho  Co.,  SheiBeld. 

Lathea!    I«atliea!    Cheap,  good.    List,  2  stamps. 

— RoansoH  Catherine-street,  SheflleU. 
GKit  Band  (lAthes),  best,  per  yard,  i,  6d. ;  ft-ie,  8d. ; 

kls. :  S-18,  Is.  4d. :  I,  Is.  lid.     Hooks  aadEyes  (Steel),  to  1,  6d. 
10, 7d. :  I,  8d.  i  7-ie,  U. ;  i  la.  M.    Poetage  czira.— Ldmt's. 


Oreenhonae  Stoves,  portable,  require  no  chimney, 

BO  fixing ;  cheap  and  effectire.— Prraaa,  BAarsca,  and  Ce.,  Derby. 

Belf-Heatlnff  Box-Irons,  for  tailors,  dress- 
makers, laundries,  households,  uniform  beat  throngbent.— Pbtkus, 
BaaTsca,  and  Co.,  Derby. 

BedwarmerSt  Foot-waxmers,  Chest-warmers,  Hot 

Dishca,  giving  splendid  beat  up  to  16  hours.— Pni as,  BaaTsca,  and 
Coj,  Derby.  ^^ 

Pjroteotinff  Wood  against  Decay  and  Walls 

■gainst    Dsmpness.      Apply    Carbolineum    Aveaarius.  —  Panas, 
BaaTSCH,  and  Co.,  Derby. 

Diamond  Drills,  from  Is.    Spring  Drill  Stock  and 

postage,  Is.  3d.  \  Pump,  do.,  4e.  l|d.— Below. 

Diamond  Points  for   all    kinds   of  engraving, 

writing  and  ruling,  fhna  2s.  6d.— Below. 

Diamond  Tuminv   Tools,  for  truing  Emery 

wheels  and  turning  hard  steel,  from  fie.— Below. 

Glaseri'  Diamonds,  from  Os.  <Sd. ;  re-sets,  2s.  6d. 
Circular  Cattlag  IXamonda,  Diamonds  fbr  Lapidariee.— Below. 

Diamond  SparkSi  for  China  riveters,  from  6d.— 
WooM  and  TooeaauiT,  54,  Spcaccr- street,  Clerkcnwell,  London. 


Armature  Pnnohings,  slotted  rings  and  drums. 

Trsde  only  suppbed.— 165,  Oeorge -street.  West  Hockley,  Birmingham. 

Uiorosoopio  Konntinff  Materials.— All  kinds 

of  requisites  supplied  at  NoaHist's,  178,  City-road,  on  the  lowest 
terms. 

Success  for  Ton.  Taylor's  new  list  Money- 
Making  Trads  Seerets,  gratia,  poet  free.— Tat u>a,  Woodbine-etrcet, 
Dewsbury. 

Wheel-onttinsr  and  Dividinjg  to  12  inches  dia- 
meter, in  brasaonly.— Clboo,  Belinda-street,  Hunslet,  Leeds. 

Wnte  for  Xingr,  DCendham  and  Oo.'s  (Bristol) 

new  lutrsTaaras  CaTaLoova,  4id.    Acknowledged  to  be  Inraluable 
to  amateurs. 

100  FtKokflts  of  genuine,  freshly<aved,  hardv  Flo^^er 

Saans  for  Is.,  poet  fkee.  Is.  3d. ;  all  named  and  erery  parket  different 
Probably  the  moet  extraordinary  shillingsworth  nrtr  offered  in  any 
sdvertisenient.    If  not  considered  woKh  four  times  the  amount  they 


can  be  returned,  and  the  sum  paid  will  be  at  once  refunded  in  full,  or 
the  parcel  can  be  ssnt  without  prepayment  if  satisfactory  references 


are  given.  Preah  genuine  Teeetable'  seeds  also  for  diaposall  Respect 
able  men  wanted,  lo  add  to  their  Uieome  by  selling  above  on  com 
mission.— T.  RiCKaaoe,  6,  Craaham-terrac^  Oaford. 


Smokers,  don't  buy  pipes  before  seeing  the  "  Kedioal 

raTaxT,"  illustrated  particulars,  poet  ftee.— Addrees,  PaTBVTaa, 
61  Cotham  Hill,  Bristol. 

Microscopy. —Instructive  list  of  really  high-class 
botanical  preparatmns,  with  sample,  Sd.- WaLTsa  White,  Lltcham, 
Swaffbam. 

A  Complete  Font  of  Rubber  Type,  consisting  of  two 

alphabets,  with  bos.  pad,  ink,  holder,  ftc,  port  (V«e  Is.  flu.  Extra 
alphabets,  6d.  per  set :  figures,  Sd.— £.  C.  PaaeraiDot,  Manafkcturer, 
32,  Cumberland- street,  Bristol. 

Poultry,  Pigeon,  Babbit,  and  Cavy  Improved 
PaaDiNo  Arruancae.  lUustrated  catalogues  poet  flree.— Puatt, 
Stoneware  Works,  Dudley. 

Boats,  14  b^  4{ft,   Hardwood    Frames,  carvel  or 

rllnkcr,  £8  ;  csah  with  order. — Haaaisox,  Deroran,  Cornwall. 

Oyolists  I  The  most  perfect  in  oonstroction  and 

elegant  in  appearance  is  the  "  Advance  "  Safety  Bicycle.— Below. 

Ball  Bearinffs  and  adjustable  throughout,  beauti- 
fully plated  and  enamelkd,  price  fram  £10.—*'  Advaxob  "  Ctclb  Co., 
Oravesend. 

Electric  Bells.  22in.,  3s.  6d. ;  Sin.,  is.    Indicators, 

large  variety  of  presses,  sc,  stocked  for  prompt  delivery. 

Oheapest   House  in  the   Trade.-- Send  four 

•tamps  for  our  iUnstrsted  catalogue.— J.  ScMDaaLiao  and  Co.,  Elec 
trieal  Engineers,  Halifax. 

Lathe  Oastingrs,  Sin.  to  Sin.,  bored  and  planed, 

sete  cheap.    Particulars,  stamp.— Jaaaarr,  Queen-street,  Leicester. 

Bronchitis  Oonquered,  old    Coughs  Banished, 

DifBcult  Breathing  made  eaay  again.    No  relief;  no  pay.— See  below. 

ITature's     Own     Bemedy.— Cures    Bronchitis, 

deetroTS  old  coughs  without  expense.  The  Home-made  Specific 
Preeenption,  Is.,  and  stamped  addrese.— Ma.  MaTTaaws,  Peier-street, 
Aeeriagtoa. 

ZSJector  Steam  Jet  Pump,  will  throw  350  gallons 

per  hour,  new.— Particulars,  F.  Elliotx,  Playden,  Rye. 

Propeller  Stem  Tube.  &c,  18,  16,  and  12in.,  three 

bladed,  shaft  and  coupling  complete.— F.  Elliott,  Playden,  Rye. 

Headstockand  Poppet  Oastin^s,  sets  Sin.  and 

ain.— F.  Elliott,  Playden,  Rye. 

Turner's  T-Bests  and  Tees,  suitable  for  any  lathe, 

Sa.   centres  and   upwards,  with  every  adjustment.— F.  Elliott 
Playden,  Rye. 

Drilling  Machine,  for  hand  or  steam  power,  to 

IJin.  boles,  complete  with  drills,  as  new.— Below. 

Safety  Valve,  lin.,  with  lever  and  weight,  two 

crlinder  Inorieator^   and    quantity    steam    fittings.— F.   Elliott, 
Playden,  Rre. 

Fluid  Ualt  is  the  best  aid  to  digeetian  known. 

Fluid  BCalt  is  invaluable  in  all  cases  of  debility, 

exhaustion,  consumption,  convalescence,  and  weakness. 

Fluid  IflEalt  is  a  powerful  f attenizig  agent,  containing 

all  the  best  principles  of  tne  choicest  Enirlish  Barley  Malt. 


Fluid  ICalt  is  the  best  and  cheapest  preparation  of 

malt  sold.    Post  free  for  Is.  9d.  and  3s.  6d.  of  RarrsLL  Baoa.,  Bealey, 
Kent. 

Stronff  Dynamo,  quite  new,  suitable  for  amateur, 

£2,  cash.- Letters  to  AaaTava,  49,  Caldervale-road,  Clapham. 

Orgran,  metal  dulciana  tenor  C,  64  pipes,  28b.  ;  Flute, 

Me.— lb.  Rain,  Talboi-street,  Whitchurch,  Salop. 

"  Sheet     Ketal     Worker's      Instructor  " 

(Wame'sl,  few  copiee  cheap,  covers  slightly  soilad.— M,  St.  August- 
me'e-road,  London,  N.W. 

KiKo*8  next  Sale  of  Blectrical  and  Scientific 

Goods  will  take  place  on  May  8th,  at  13,  St.  John's-square,  Clerken- 
well.    Catalogues  on  application. 

Bicycle  Safbty  Fittlngrs  and  Parts  to  smallest 

detaU  for  one  machine,  wheels  made,  machining  done,  balls  all  over, 
sacrifice  £3  ITs.  9d. ;  approval.— Dixox,  Colesbill- street,  Birmingham. 

Lubricating  Oil  from  Is.  to  Is.  9d.  per  gallon. 
Qalvanised  Iron  Oistems  and  Iron  Ware  cheap. 
Paints,  Colours,  Sheet  Glass,  Nails. 
French  Polish  and  Varnish  from  as.  6d.  gallon. 

stamp  reply.— H.  Johbs  and  Co.,  Viaduct-street,  E. 

Harmless  Colours  for  Jam,  Confectionery.  Hineral 

Waters,  Ink,  Dyeing,  ftc.— AsaToa  and  Soa,  14,  Market-place,  Man- 
chester. 

Qas  Bnslne.— A  S}H.P.  Tangye  Gas  Engine  in  new 

condition,  to  be  sold  cheap — Apply  T.  Baowa  and  Co.,  Wilmer 
Gardens,  Kingsland-road,  N.,  where  engine  may  be  seen  running,  by 
appointment. 

Military  Brass  Band  Instruments,  part  of  a 

band,  perfect  condition,  no  dcnta,  best  make.  Will  send  any  on 
approval  before  purchasing.  To  be  dispossd  of  at  less  than  half  price. 
— For  list  of  fnstruments  ^dress,  Baao  SacaaTaaT,  Lewanick  Lodge, 
Oraarille-rosd,  St.  Alban's,  Hsrts. 

I>ynamoS|  f^om  aos.  upwards,  made  for  any  desired 

output.    Reduced  lists  now  ready. — H.  Joass. 
Manchester  Oramme-tyoe  Dynamos,  wrought  cores, 

laminated  aromtures,  high  eSciency,  tram  6   lighte  upwards.- H. 

Jo?rxs. 

New  Lists  now  ready.    Over  40  Dynamos  to  select 

ttom.    Addressed  wrapper  or  one  stamp.— U.JoK  IS, 


imos.  Ughting,  plating,  storing,  fro.    New  list, 
one  sismp.— H.  Joaaa,  Electrical  Engineer,  14,  High-street,  Lam- 


Dynamt 

le  sismp 
beth.8.E. 

Model  Bnffine  Oastinffs,  Buts,  ftc   Catslogae 

td.,  tl3  Ulustrationa.— BoTLsa  Baos.,  Beatham-roed,  South  Hackney, 
Itondon. 

Illustrated  list  of  Screws,  Nuts,  and  Bolts,  fto., 

for  Model  and  Mechanical  Work.    Stamp.— BctLaa  Bao«. 


Banjo  8trinn«  gut,  from  dd.  to  Od.  each ;  Mretcd 

strings,  3d.  to  Sd.    Photo,  of  Banjos,  4d. — Below. 

BsJOjoSi  Btrings,  Fittings.    Price  list,  one  ituxm- 

WnfDxa,  Ba^jo  Specialist,  IS,  Jeffrey's-strrct,  Kenhdt  To«ii-rW 

Amslffamatinor    Brushes,    Bcratch    Bntsba. 

Polishing  Sand.  Calico  Mops,  Bouge,  and  Lime  ComiMMituaa,  N'«ui 
Salta,  and  Anodes.— Haaasc. 

Gold.  Silver,  Copper,  and  ^ekd-i>lating  Solutions. 
Praetiesl  Hints,  1  stamp.— Hxa ate,  XM,  Great  Cwmerc-ttivct,  hi- 

Use   Hflnric's    Scratch    Brushes,    cadi  hra^ 

warraaisd.- Haaaia,  SU,  Great  Colmore-etreet,  Btnaia«hia. 
BUxinff  Paints.~A  new  book,  oontaining  tnde 

recipes,  with  instmctiona  and  details  Ibr  mixinic,  mskiajt.  voA  ^«r( 
all  kinds  of  paints,  oils  colours,  ftc.,  ftae  Is.  Id.— C.  Kiko,  tti,  Chank 
field,  Bamsley,  Yorkshire. 

Pocket  Accumulators,  4  volt,  oases,  nubogiuiv 

cases  (br  roltmeters.- U.  Bkatom,  19,  Wood-street,  Westsitastrr. 

"Boomerangs."— How    to    make    the    ganinf 

Australian  weapcm  with  scientific  accuracy,  and  how  to  thraw  w  i<,i 
yards  returning  to  fret  of  thrower.  Nerer  bcforv  «r<-om;it  ^kM 
Easy,  marvellous,  elegant.  Of  author,  Is.  Well  prioUd,  Iitbogn.;>v4 
diagrama.— BaoDow,  Richmond-hill,  8.W. 

Brass  Kodel  Bn^ine  OastinffS,  rough  vaA 

finished,  best  quality.  List  stamp.— Wood,  L%  DaUey-Blmt,  Breagb 
ton,  Manchester. 

Equatorially  mounted  8|in.  Kefleotor.  by  Baihon, 

Wlth%  speculum,  sidereal  clock.— C.,  Franklands,  Wcst-ead-Uu,  X  a 

Popular  Kicroscope  Slides.    Thou<iands  for  eres- 

ing  exnibition,  ftc.,  from  5s.  doien.    List  free.— Has  ar  Exa^oi 

Popular  Microscope  Slides.    Thousands  of  eate- 

tain  ing  obieets,  sU  mounted  on  3  by  1  glasses,  groaad  «Jfa- 
— HaaaT  Eaaaaa. 

Popular  Kicroscope  Slides.    Gorepeoos  PoUnsoir, 

Brilliant  Opaque,  and  other  objects,  from  Ss.  doten.  Liat.— Hukti 
Ebb4ob. 

XCicro-Uountiny     Kequisites,     Ton^abK 

Section  Cutters,  Knives,  ScMSors,  Slips,  Clips,  Corers,  C  elli.  Cetaafs 
Labels.— HxxaT  Eaa^oi. 

KicroscopeSi  Aooessorv  Apparatus,  Object  QaM% 

snd  all  Microscopical  Requisites.  List. — HaaaT  Ebhauc,  Mi,  ( ** 
donian-road,  London. 

Sin.  Xiathe,  all  iron,  complete,  60s.  r  lO^lb.  Stata 

Gusge,  7s.  ed.— WiLLt&MS,  23,  de  Beauroir-road,  lA>a(ioa.  X. 

Vertical  Steam  Boiler,  and  Horizontal  Staun 

Engine.— For  particulars  apply  to  Eo.  LAVCAaraa,  No.  U^  L.iiu£f 
street,  Preston. 

Two  manual  Organs  and  Harmoniums  fztim  £10. 

Price  List,  one  stamp.— O.  Faraa,  Argyle  street,  Swmjuea. 

eft.  flat  iron  Lathe  Bed,  phuied,  £1 :  smith's  VFsb. 

bellows.  So.— fiaooLET,  Witton-lane,  west  Bromwicn. 

New  design  Oval  Chucks.  S|  to  4|in.  centre,  34.  set, 

6  to  Sin.  centre,  5s.    Sump  reply.—  iooTC. 

Cask  of  Kansranese,  containing  about  Uovt,  to 

be  sold  cheapw— Apply,  before  10  or  after  S,  at  12,  Wtuxtoa  UfM 
King's  Cross-road,  W.C. 

Astronomical    Clock    (Begulator),   with  tnh, 

remontoire,  and  )61b.  pendulum,  rariation  ander  our  areoed  wtkh 
£39.— W.  Oaaaoaa,  78,  Benthal-rosd,  Stoke  Mewington.  K. 


Blectric  Wire  of  erery  description,  cheap  and  good. 

best  ouUity  only.— Ca\s.  SxLraa,  Manvlactarer.  II,  llstliac  r«J 
Stoke  Newington,  N. 


Dynamo  Wire,  double  oottonHsovered,  all  viseU 

No.  18  B.W.O.,  Is.  4d.  per  lb.    Sample  3d.    Line  Wire  from  M.  M  ',t 
|th  oCmile. — As  above. 

Xodiarubber  and  cotton-covered  Xine  Wires.  ^*'<> 

33  B.W.O.,  6s.  Sd.  per  230  yards,  carriage  paid.     A  few  job  Us^  ' 
sUk-corered  Wire,  new,  cheap. — As  above. 

Vever's    Photographic     Specialities.-Ba^ 

nishers,  7s.  6d. ;   SiU-fr-plate  Lifters,  6d.  ;    Flash  Lamp*,  U  »i  ■ 
Print  washers,  7s.  Sd.— Below. 

Photosraphio    Catalogues,    free.     ^'Aptu" 

finder,  'is.  <M. ;   Self  LighUng  Ournrr,  3s.  8d.  i  Sbattrn.  2i.  *<  . 
DroppingTube,  id. ;  Head-rest,  ft*.  —Below. 

Half-plate  Double  Extension   Camera,  tnunnM 

equal  to  any  sold  at  £5,  price  66s.    ApprovaL— Varaas  M«rk<t->ir*<.> 
Leeds. 

Esaa^driving  Safety,  balls  both  wheels,  new,  oer? 

ridden,  £7. — Skbatom,  Ness-street,  Berwick  on- Tweed. 

Cyanotype  Paper,  4d.  sheet;  Uranotype  I^. 

6d.  sheet     List    ftee.— HoxraaiBs,    31^    Gimftoa  mad.   HeUcei*. 
London. 


Kaniesium  Ijamp,  6d.,  poetage  Sd. ;  Kagneson 

Ribbon, 2d.  yard  ;  Dark-room  Lamp,  Is.,  postage  4)d.— Ahon. 

Highly  finished  Horisontal  Bn^ine  l|m.  bon. 

all  brass,  price  4Se.— H.  CaowTttta,  .ilbrighton,  Wolvrrtumptse 

Water  Keter  (Siemens),  l|in.  tanned  uniooi,  da) 

cover,  working  order,  60s.— H.,  &5,  Calverley-grore,  N. 

Vertical  Bngrinoi  cylinder  Min.,   by  ^n.  tti^, 

A  standards,  never  been  need,  £7  9e.— E.  TaoaaToa,  i^talfbrtf-ic*'. 
Barrow-in-rumess. 

Duplicate  Micro-Slides,  8b.  6d.  per  doeen.    Caa- 

ditional  appreral.       List   (returnable)     for  stamp.— Mi(.ao»cc/!<T 
Mottram,  Manchester. 

Dynamo  and  Uotor   Castinn,  all  rim.  ^ 

larged   new  list   resdy,  one  stamp.— Auraas  Xaorrs   UtettuiA 
Dover. 

Otto  Bicycle,  54in.  wheels,  first  class  conditko,  kO 

£1  lOe.,  or  exchange   U»-carat  Gold  Albert  or  Cold  Lewr.— T>  **>* 
Boaoaas,  Hatfield,  Herts. 

"  Xngrlish Mechanic,"  lOcomplete toIs..  XXXVB; 

to  ZLTI.,  unbound,  price  aOe.,  packed  free.— W.  Wo-)t>usT,  Bn^** 
Newbury. 

Camera,  i-plate,  lonsr  focus,  reversing  bade,  nf 

motloa,  slide,  tripoo,  M.— 83,  Mawsoa  street,  Manc&»trr. 

Sewinff    Machines     Bepaired;.    any  ba^' 

MaaaaALL  and  L&aaTa,  16,  Little  Chapel-street,  Soho,  Lmmod 

New  I<aunoh    Bn^ine,   oyUnders,  3|in  bf  ^> 

modem  design.  Photo,  6  stamps.— OaiDoawaji,  Som«rK-t-»tf«'^  "*^ 

Wood-turners  Foot-Lathe,  5in.  centres,  ift  4ui.  o^ 

iron  planed  bed,  T-rrsts,  £4. — Laxxabt,  Tiverton.  Dei  oft 

Cut  your  Own  Trousers  SystemstictllT 

to  any  sise  guaranteed.     Full  printed  instruction  gi*ta  is  rr  n 

Buy  your  Own  Material,  immsnsc  unog  is 

quality  and  price  per  pair.    Mothers  can  cut  boys*. 

James  Hopkins,  Practical  Cotter,  8,  Hic^-i^ 
near  High  Cross,  Tottenham.  Oradnated  draught  co•r^i^  F** 
U.«d. 
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MICEOSCOPICAL  ADVAITCES.-ZITI. 

By  Dr.  Rotsvov-Fxoott,  BiJl.  Cantab.;  P.B.S. 
F.ILA.S.,  Memb.  Boy.  Ck)U.  Fhyadana;  Fell. 
Cambridge  Phil.  Socie^;  fonner  Fellow  of  St. 
Peter's  College,  Cambridge. 

Apoehromatio  Fooal  Planes. 

THE  appearanco  of  two  distinct  sets  of 
s^eniles  lying  in  the  upper  and  lower 
strata  in  diatoms  occasionally,  afford  abso- 
lute proofs  of  the  fine  powers  of  an  apochro- 
matic  glass  famished  with  a  yery  delicate 
focal  apparatus. 

The  lower  stratum  is  found  at  a  measurable 
distance  beneath  the  upper.  Indeed,  true 
eclipses  are  occasionally  seen.  The  lower 
are  then  partially  hidden  by  the  upper,  and 
of  entirely  different  aspects,  white  and  deep 
violet.  Besides  this,  often  eidolic  dots  can 
be  distinguished  in  the  beads  of  each  set  at 
the  same  instant  of  observation  under  oareful 
manipulation,  as  small  as  1 -200000th. 

Lastly,  when  black  stops  are  fixed  a  few 
inches  oelow,  parallel  rays  exhibit  miniature 
imases  in  both  sets  at  once,  especially  if  a 
wea£  amplifier  be  used  to  reduce  the  ob- 
jectiye  aperture  and  deepen  focal  perspectiye. 
A    considerable    list    can    be    detaded    of 


/"/ 


'/■ 


fclipsed  beadiriff,  the  lower  being  black  or 
of  the  deepest  violet  colour.  In  cul  brilliant 
focal  discs  the  miniatures  of  the  condenser 
arartures  can  be  seen,  and  these  always  lie 
aoove  the  bead  or  boss.  (Edipses  wiU  be 
further  illustrated  in  the  next  article.)' 

In  a  diatom,  Cfeswelli  superba^  the  focus  of 
a  distant  object  120in.  away  was  determined 
to  be  1 -6000th. 

This  causes  the  diatomic  miniature  of  a 
black  round  stop.  Sin.  below  it,  to  be 
1 '72000th  of  an  inch  in  diameter. 

Tho  foci  of  spherules  and  bubbles,  as  de- 
teimixied  in  the  last  article,  are  invaluable 
tests  for  the  apochromatic  glass.  In  the  case 
of  embedded  bubbles,  the  miniatures  of  a 
window  prospect  are  displayed  with  the 
utmost  delicacy  and  precision  in  a  cone  of 
about  80*  aperture,  always  recollecting  that 
this  miniature  is  projected  on  the  further 
surfaoe  of  the  bubble  at  its  focus.  It  must, 
therefore,  be  sought  for  there,  and  not 
above  it. 

In  a  concave  lens  the  miniatures  of  distant 
objects  are  always  erect  (in  a  convex  one 
inverted).  Viewed  with  a  Browning  lens,  the 
close  crowding  of  the  objects  in  a  landsoEipe, 
both  east  and  west,  is  marvellous.  A  tall 
houfle  on  the  extreme  left  and  trees  on  the 
extreme  ri^ht  are  both  equally  portrayed  or 
attempted  m  Pig.  1 .    My  16ft.  observatory, 

▼Oil.  ZCZZ.-VO.  1,869. , 


surmoimted  by  a  church  steeple  afar»  houses 
in  the  square,  *' all  in  a  garden  fair,'*  are 
beautifully  defined  in  a  hollow  bubble  found 
in  the  ^te-glass  window. 

The^iihl  photo,  of  Angulatum  develops 
round,  white  discs  which  are  truly  the  io(»l 


/;. 


f(r  s. 


images  of  the  aperture  in  the  condenser. 
This  doubtless  is  a  gi'eat  apochromatic 
triumph.  A  whole  rang^e  of  beaded  diatoms 
is  now  at  hand,  all  givmg  these  very  same 
bright  focal  discs. 

Ae  Cestodiscus  superbusj  submitted  to  a  fine 
Powell  glass,  produces  some  very  interesting 

Shenomena  (No.  6  hole  of  P.  and  L.  oon- 
enser). 

Minute    blue    beads    appear  centrally  in 
every  boss,  which  is  gorgeously  brilliant  as 


silica  images  being  always  found  above  the 
beads — i.e.,  exactly  at  the  focal  point. 

Thoro  are  also  two  sets  in  Amphitstrtu 
elegans.  Beginning  at  the  lowest  focus, 
where  the  diatom  is  centrally  excavated, 
each  division  of  the  finest  focal'  wheel  being 
1-230000  of  an  inch,  we  find : 

Readings.  Bftooto. 

80     ....  Central  eidolic  dots  on  beads. 

90    Ten  exceedingly  small  black  beads. 

do    About  20  oiange  beads. 

100    ....  These  all  get  a  deeper  colour. 

105    ....  Large  increase  of  Uae-black  beads. 

110    Dark  nil^-edffed,  black. 

1  Id    ....  About  100  black  beads  start  into  view. 
Depth  from  upper  to  lower  sets  : 
3d-230000th  m  6600th  nearly. 

The  field  is  masnifioently  beautiful,  appear- 
ing like  layers  of  shining  jewels  (1,250  dia- 
meters).* 

Crystal  oil  lamp  Sin.  from  object,  con- 
denser open,  75'  apei-turejf  no  stops.  It  is 
remarkaole  that  even  the  slight  change  in 
focal  plane  of  1 -200000th  of  an  inch  produces 
a  visible  transfonnation  of  the  appearance  of 
the  spherules,  both  in  colour  and  marginal 
thickness.  Some  of  the  smallest  black  beads 
approach  the  l-120000th.  Eidolic  dots  above 
the  larger  beads  are  visible  through  less 
than  1 -200000th.  A  fine  focussing  apparatus 
thus  renders  it  singularly  easy  to  determine 
where  a  miniature  lies.  By  rotating  the 
lamp- wick  the  flame  appears  in  its  natural 
shape,  edge  on,  or  flame  broad  on.  Two 
black  diffi-action  margins  ornament  the 
image  of  tho  flame.  (A  minute  illuminated 
hole  shows  a  continuous  black  margin.) 

The  thickness  and  darkness  of  the  spherular 
margins  is  increased  by  using  smaller  aper- 
tures of  condenser.  Ikty  favourite  condenser 
is  one  of  Hinton's  "quarters"  (beautifu 


a  circular,  black-ringed  disc  (Empress  lamp, 
without  chimney).  Below  are  seen  da& 
dots,  all  on  a  singularly  dark-grey  ground, 
adorned  with  central  blue  beads,  dekcately- 
ringed  violet  black,  when  the  screw-collar  is 
turned  inwards.  At  the  same  time,  many 
concentric  rings  appear  outside  all,  when  the 
collar  is  opened. 
The  central  dark  dots  (about  1 -120000th) 


change  £rom  deep  violet  to  a  bright  Cam- 
bridge blue  when  the  largest  oondenser- 
apeiture  is  employed.  Altogether  this  scene 
of  so  much  brilliant  diatomic  beauty  sur- 
passed every  other  known  to  me.  The  general 
size  of  the  headings  is  about  1-12000.  Their 
oonyexxty  is  demonstmted  by  the  fact  of  the 


glasses),  which  can  just  glimpse  the  mole- 
cules of  Colias  ccBsonia,  tne  new  test  for 
apochroniatics,  which  are  not  all,  however, 
equally  good.  These  focal  changes  are  seen 
not  only  in  diatomic  beading,  but  also  in  the 
organic  molecules  of  insect  scales,  if  as  large 
as  1 -90000th. 

The  Colias  Test  is  one  of  extreme  beauty 
and  complication  of  structure,  which  may 
be  further  alluded  to.  In  a  great  many 
species,  of  which  I  have  moimted  about 
500,  double  sets  of  molecules  can  be  dis- 
tinguished. 

The  ribbing  of  the  test  scale  is  singularly 
fine  and  thin,  and  richlv  beaded.  At  first, 
with  a  very  fine  l-6th,  the  inter-costal 
regions  look  delicately  wavy,  like  the  ripple 
on  the  seashore  after  storm.  Next,  a  certain 
glitter  heralds  the  advent  of  rows  upon  rows 
of  very  delicate  molecules,  distriouted  in 
linear  and  curvilinear  forms,  and  very  closely 
packed  together.  There  aix?  three  sorts  of 
scales,  but  the  test  scale  shows  wide  ribs 
at  large  intervals.  It  is  pear-shaped,  and 
has  a  general  balloony  appearance,  being 
perfectly  round  and  even  at  the  thick  end, 
with  aoout  ten  ribs,  some  straight,  others 
waVy. 

Among  the  crowded  rouleaus  of  minute 
beading  streams  of  light  glisten  suspiciously. 

*  ThedotsintheflguxeiihouldbeallaoGaratelydrealar 
and  somewhat  larger.  The  clr&wing  is  uncommonly 
faithftil  to  the  mienMoopiail  vision,  with  the  apoohiomatia 
glass  of  Powell  and  Leuand. 

Rkmarr.— Unless  the  diatom  w  mounted  with  a  por- 
ticalar  face  npwuds,  these  phenomena  are  invisible. 

i  When  the  aperture  arnvds  at  130°  all  dote  look 
smaller. 
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Very  careful  manipulation  with  the  apochro- 
maUc  glass  (1-40  nat.  angle)  has  revealed 
interspaces  more  or  less  circular,  surrounded 
by  nngs  of  most  extraordinary  minute 
molecules.  This  form  has  already  been  seen 
on  much  larger  scales  in  other  featherlets. 
The  power  employed  was  2,500,  by  means  of 
this  Powell  objective  and  a  Zeiss  ^in.  ocular. 
Having  despatched  a  slide  of  this  object  to 
Messrs.  Powell  and  Lealand,  they  inform  me 
that  the  molecules  they  observe  in  it  are 
very  small  indeed.  They  are,  in  fact, 
beautifully  visible  by  means  of  their  new 
glass. 

{To  he  contmued,) 


CHEMICAL   STIOAE. 

AFTER  the  recent  exposure  in  America  of 
that  daring  swindle,  "The  Electric  Sugar- 
Refining  Company,*'  and  the  loss  and  chagrin 
which  the  bunting  of  the  bubble  entailed  upon 
the  ardent  Bpeculaton  who  bolieved  in  eleotrie 
wgar^  it  seems  not  unlikely  that  the  trade  and 
people  generally  will  regard  incredulously  the 
alleged  production  of  chemieal  ntgar.  Nererthe- 
loBS,  the  nroductioA  of  artificial  cane  sugar  in  the 
chemical  laboratory  by  synthesiB  is  unfait  aceompH. 

The  Germans,  who  are  ever  carrying  their 
researches  into  the  domain  of  technical  chemistrv 
and  striving  to  grapple  with  the  difficulties  which 
are  presented  in  the  industrial  arts,  are  again  to 
the  nont,  and  it  is  to  their  patient  investigation 
that  this  latest  achievement  is  due. 

Whether  chemical  sugar  will  ever  become  of 
commercial  consequence  remains  to  be  seen.  The 
chemical  sugar  which  has  lately  been  synthesised 
bears  no  relation  to  the  so-caUod  sugar  saccharin 
which  created  such  a  flutter  in  the  commercial 
world  a  short  time  ago.  Saccharin  is  not  a 
su^:  its  name  is  tmsuitable  and  misleading; 
it  is  properly  called  orthosulphoamido  benzoic 
acid  anhydride — a  very  significant,  if  complicated 
term,  which  shows  at  once  its  true  place  amongst 
chemical  compounds.  This  substance  is  scarcely 
likely  to  supplant  cane  sugar  for  household  pur- 
poses but  it  may  very  likely  find  plenty  of 
scope  in  pharmacy  for  masking  the  taste  of 
nauseous  (uugs  in  medicine.  In  cases  of  diabetes, 
and  on  account  of  its  exceeding  sweetness  even 
in  very  dilute  solution,  it  may  find  extended' 
application  as  a  cheap  substitute  for  sugar  in  fer- 
mented drinks,  especially  as  it  said  by  Fahlberg 
to  be  a  powerful  antiseptic. 

Long  ago  it  was  demonstrated  by  Kirchoff  that 
jfrape-sugar  (C^H^OJ,  which  is  contained  in 
honey,  raisins,  sweet  cherries,  &c.,  could  be 
obtained  from  starch,  while  Braconnot  succeeded 
in  getting  it  from  linen  rnffs.  Several  varieties 
of  sugar  were  noticed,  and  the  optical  experi- 
ments of  Biot  and  the  more  extended  researches 
of  Dubnmfaut  ascertained  much  information,  and 
aided  in  distinguishing  these  varieties  from  each 
other.  When  a  beam  of  polarised  light  is  passed 
through  a  solution  of  a  sugar  and  its  direction 
thereby  rotated  to  the  left,  that  sugar  is  tenned 
la^vulose,  or  left-handed  sugar,  while,  if  the  rays 
are  directed  to  the  right,  the  name  dextrose  or 
right-handed  sugar  is  assigned  to  it. 

Since  Kirchon^s  discovery  the  manufacture  of 
grape-sugar  (or  glucose,  as  it  is  known  com- 
mercially) from  the  starchy  matters  of  potatoes, 
maise,  &c.,  has  been  carried  on  very  extensively, 
as  it  affords  a  much  cheaper,  though  inferior, 
form  of  sugar  than  the  produce  of  the  sugar-cane. 

CSane  sugar  (Ci,H«0,,)  has  hitherto  been  pre- 
pared only  from  natural  sources  and  not  chemi- 
cally. The  chief  plants  from  which  it  is  obtained 
are  the  sugar-cane  (Saccharum  offidnamm),  the 
Sorghum  saccharatum  of  Asia,  the  beetroot  (Beta 
-vu^aris),  the  sugar-maple  (Acer  saccharinum), 
and  certain  palins  (Saguerus  sacchifera,  Caryota 
arena,  &c.).  The  properties  of  cane-sugar  are 
-very  different  to  those  of  grape-sugar.  It  foms 
prismatic  crystals,  which,  when  broken,  emit  a 
faint,  bluish  light.  It  is  extremely  soluble  in 
water,  but  practically  insoluble  m  absolute 
Alcohol.  It  molu  at  about  16(f  C,  and  does  not 
recrystalliae  on  cooling.  This  treatment  con- 
verts it  into  Krdpe-sugar  and  a  substance  called 
Utmdoitm,  CjH„Ui.  When  boiled  with  acids  in 
dilute  solution,  *'ane -sugar  is  readily  converted 
into  Levuloso— the  invert  or  "left-handed" 
su^r. 

*...*e  problem  of  producing  cane-sugar  synthe- 
"tically  has  hitherto  been  considered  to  be  beyond 
dolution ;  but  in  these  days  the  word  impo9»%ble 


must  have  its  meaning  very  much  modified,  or 
must  be  expunged  from  our  sdentiflc  vocabu- 
laries,^ or  else  retained  as  a  mere  etymological 
curiosity.  So  many  *  *  impossibilities  * '  have  been 
achieved  that  the  prudent  thinker  will  hesitate 
to  run  the  risk  of  stultifying  himself  by  a  too 
rigid  adherence  to  dogma^c  assertions. 

Although  the  production  of  chemical  sugar  for 
practical  purposes  has  not  yet  been  realised,  yet 
we  are  brought  a  step  nearer  by  tiie  investigations 
carried  out  by  Emit  Fischer,  assisted  by  Julius 
Tafel,  in  the  laboratory  of  the  University  of 
Wiirzbur^.  A  full  account  of  their  experiments 
is  given  m  a  paper  published  in  the  '*  Berichte 
dee  Deutschen  Chemischen  Gesellschaft,"  Ko.  1, 
p£^  87,  1889. 

Herr  Fischer  appears  to  have  succeeded  in 
obtaining  a  true  sugar,  which  is  capable  of  under- 
ling alcoholic  fermentation  by  means  of  yeast, 
just  Hke  ordinary  natural  sugar.  There  is  only 
one  thing  wanting  in  this  new  chemical  sugar, 
which  causes  it  to  differ  from  natural  sugar,  and 
that  is  it  is  optically  inactive — ^it  is  incapable  of 
rotating  a  beam  of  polarised  light  either  to  the 
right  or  to  the  left.  The  new  sugar  has  been 
provisionally  named  aerote. 

Glycerin,  CiHft(OH)„  that  sheet-anchor  of 
man^f  a  recent  investigator,  was  used  as  the 
starting-point  in  the  preparation  of  o^off,  and 
from  this  substance,  by  way  of  its  decomposition 
product,  aeroUin  (C1H4O),  two  new  kinds  of  sugar 
were  obtained. 

It  seems  an  odd  thing  to  get  such  a  pleasant 
substance  as  sugar  through  o^roMfi,  which  is  a 
foul  liquid  with  an  intensely  pungent  and  ir- 
ritating odour. 

One  of  these  new  su^iars  has  been  called  alpha' 
aeroaazon.  When  this  is  treated  with  hydro- 
chloric acid  ityields  another  substance  resembling 
gluoosan  (C^ioOs  or  C^H^O.^)  in  some  of  its 
properties,  and  this  has  been  aesignated  alpha' 


aeroacn. 


Acrose  is  obtained  by  the  following  reactions. 
After  getting  alpha'oerotazon  from  glycerin 
and  then  converting  it  into  alpha'oerown.  the 
latter  is  dissolved  in  water  and  heated  in  dilute 
solution  with  powdered  zinc  and  acetic  acid :  the 
combined  action  of  these  reagents  rapidly  reduces 
the  solution  of  alpha -acroson.  The  mixture  is 
then  heated  with  sulphuretted  hydrogen  and 
filtered.  The  clear  filtrate  is  evaporated  in  vacuo 
and  the  residue  dissolved  up  in  absolute  alcohol. 
The  alcoholic  solution  is  then  filtered,  and  the 
filtrate,  after  being  highly  concentrated  by 
evaportion,  is  mixed  with  excess  of  ether.  The 
ether  precipitates  the  sugar  acrose  in  the  form 
of  colourless  fiakes,  which  coalescing  soon  change 
into  a  colourless  syrup.  This  syrup  exhibits  the 
characteristic  properties  of  ordinary  sugar:  it 
has  a  sweet  taste,  reduces  Fehlinff*s  solution 
(potash  and  copper  sulphate; ,  ani  generally 
responds  to  the  usual  tests  for  su^,  with  one 
exception — ^viz.,  that  of  its  inacti^ty  towards 
polarised  light. 

The  discoverers  are  sanguine  that  ihbr  will  be 
able  to  overcome  this  diflSculty,  and  to  oo^in  the 
optically  active  variety  of  sugar  by  means  1/  ^^ 
action  of  certain  ferments. 

At  present,  like  most  new  work,  this  is  chiehr 
interesting  from  the  purely  scientific  point  0X| 
view  ;^  it  is,  however,  none  the  less  deserving  of 
attention  from  the  industrial  and  commercial 
world.  The  production  of  artificial  indigo, 
nitro-glycerine,  the  electric-light,  &c.,  was  once 
only  saentifically  important,  and  there  is  no 
reason  why,  eateris  parihut,  there  may  not  be  a 
great  future  in  store  for  acrose,  the  new  chemical 
sugar. 


to  them  the  results  have  often  been  &rfrom 
satisfactory  and  often  attended  bv  breakage. 
Among  the  causes  to  which  these  failures  out 
be  attnbuted  are  first :  The  uneven  presson  with 
whidi  the  diamond  is  applied  to  the  glass,  which 
unevenness  is  sometimes  due  to  the  length  of  \ht 
cut,  the  operator  at  arm*s  length  anoonadoiuly 
bearing  on  the  cutter  with  less  preasnie  thin 
when  he  has  it  nearer  to  him  and  consequently 
exercises  greater  leverage  upon  it,  and,  secendly, 
where  curved  or  crooked  cuts  are  made  the 
diamond  has  not  been  properly  directed  towards 
the  lines  of  snoh  cuts.  The  patentee  daimi  to 
have  entirely  overcome  these  difficulties,  and 
a  person  without  any  previous  glass-catting 
experience  whatever,  with  one  of  his  glui- 
cntters  cannot  &il  to  satisfactoxily  secure  either 
a  straight  or  crooked  or  curved  cut.  Fig.  1  ia  an 
elevation,  and  Fig.  2  a  longitudinal  section  of  a 
glass-cutter  constructed  according  to  the  inven- 
tion. A  is  a  tube  or  handle  dosed  at  one  end  by 
the  plug  Ai  and  formed  at  its  other  end  with  th« 
pardy  spherical  cup  A*.      B  is  a  partly  spherical 
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BMITffS  IMPBOVEMEHTS  HT  MABK- 
INO  OB  CUTTIirO  nrSTBTJMEirTS. 

THE  invention  patented  under  the  above  title 
by  Mr.  T.  Smith,  of  Gommerdal-road, 
Southampton,  relates  to  a  variety  of  instruments 
in  which  a  marking  or  cutting  point  or  edge 
requires  to  occupy  a  certain  relative  position  or 
bear  a  certain  relation  to  the  direction  of  the 
mark  or  cut  to  be  made.  Among  such  instru- 
ments, as  examples,  may  be  mentioned  a  drawing 
pen,  a  knife  to  be  used  for  cutting  veneer,  and  a 
glass-marker  or  cutter.  To  the  last  of  these 
examples  the  invention  is  especially  applicable, 
and  for  the  purpose  of  giving  a  clear  explanation 
the  description  is  confined  to  its  apphoation  to 
such  an  instrument.  Hitherto  the  construction 
of  glass-markers  or  cutters,  or  what  are  more 
generally  known  as  glaziers'  diamondJs,  has  been 
such  that  unless  us^  by  those  well  accustomed 


btilb  formed  in  part  with  the  case  Bi  wd  coo- 
Btituting  with  the  cup  A«,  into  which  it  fits,  1 
iniversal  joint.  Bt  is  a  tube  secured  to  a 
t|^ed  in  part  with  the  bulb  B,  and  the  upper 
ell  oi  which  is  screw-threaded  to  receive  the 
pl'r  B*.  C  is  the  diamond  which  is  set  eoaffl;  | 
tri^jly  in  the  disc  C»,  in  the  centre  of  whichu  I 
gectttg  the  lower  end  of  the  spindle  C«,  who* 
upp^nd  is  reduced  to  a  centre  point.  Dot 
small,  .--vorted-cup-shaped  |asUm  or  fhmat 
capabi*;^  gliding  freely  in  the  tabe  B>.  and  the 
recess  cLwich  bears  upon  the  upper  pmnted  epj 
of  the  s,r^e  C  D^  is  a  8i«rtl  "P^g'^^ 
exerts  itPZ^^y^  between  the  plug  B.  vA^^ 
niston  V  PA  each  manner  as  tends  to  puahth« 
S!r  n  **^  diamond  C  out  from  the  aw. 
w  ;«  V^^  Ti.  however,  it  is  prevented  ism 
^^n^^^a  out  beyond  the  required  limit  1. 
OaS^^^»,o'  the  disc  CS  which  when -ojj 
S^t  k^  ^hed  resU  on  the  flange,  Bs  0^  J^ 
^  B^  ^^,  th«  cutter  it  \^^^^ 
handle  A^J^d  ^^.^^t^^^L  ^^'^^ 

ment  dow^'*^^«  ^ower  ^^^J^£ 
the  case  B*  1^5%^  «>f*,  'St^T^^S^ 
gUss,and     '^HJ^^'^-^MX 
operator tfiA  ^L  ^'^T^.'f^,^ 
the  glass  ^-l»P^^  such  stwa^  ^tV^ 

preventing    ip*  pW    di«PP«^   "^ 
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hitherto  incDired  bj  at  one  time  preaaiDg  upon 
the  cuttar  with  ft  greater  power  tKn"  at  anoUier 
time.  Supponog  that  when  the  catter  yraa 
pnMed  upon  the  glass  the  poedtioQ  of  the  dkmaDd 
did  not  MAT  the  proper  rcdatioD  to  the  direction 
of  the  ent  to  be  made;  for  instance,  let  it  bi 
auppo«ed  that  it  or  an  imaginary  radial  line  paaa- 
ing  throogfa  it  and  the  axis  of  the  spindli 
C,  wu  at  light-anglGB  to  the  direction  of  the 
nit  intended  to  be  made,  immediat^j  the  instru- 
ment was  drawn  along,  the  diamond,  after  the 
mlnner  of  a  wheel  or  ca^t^ir,  wonld  turn  ronnd 
nntil  the  imasinarj  radial  line  waa  in  line  with 
the  direction  in  which  the  instrument  was  moved, 
and  would  always  thus  adjust  itself  to  any 
deviation  from  a  straight  paui,  SuppoAing  also 
that  when  bo  apf^ed  to  the  glass,  the  handle  A 
was  not  held  perpendicular  to  iia  enrfaoe,  any 
such  alteration  as  might  bo  necossary  would  be 
provided  for  by  the  jomt  A'  B. 


A  HODEL  LOC0H0TIVE.-Vin. 

Wheels  and  OoopIljiK-Boda. 
'VTEARLT  evetv  detail  of  the  locomotive  aSonla 
1™      examples  of  contrary  pmclice.    One  super- 
intendent advocates  and    carries  out  a  Bj-stem 
which  is  in  many  important  matters  the       - 
of  that  of  his  fellow -engineers  on  othei 
Ws  need  only  refer  to  each  matters  as  com 
ing,  coupling,  the  mo  or  arrangement  of  ^gies, 
inside  v.  oataide  cylinders,  as  caaes  in  point.     To 
some    extent    difierences  in   the   conditions  of 
running  will  often  account  for  contrary  practice ; 
but  after  all  due  allowances  are  made,  there  still 
lemaina    much    variation,    which    can    only  be 
satisfactorily  accounted  for   on   the  groundB  of 
personal  predilection  or  prejudice,  idiosyncrasy, 
and  the  strong  conviction,  ^raost  amounting  to 
instinct,  of  the  man  of  long  practice.     For  this 
reason  I  want,  as  I  stated  at  uio  commencemi 
of  this  series,  to  digress  now  and  again  from  1 
bald  description  of  the  making  of  a  model, 
point  out  some  of   the   principal  variations 
design,  and  the  reasons  for  those  variations.     In 
this  article    I    will  therefore   discuss  the  sizes 
arrangements,  and  details  of  the  wheels. 

ThesiEesof  driving  wheelsvary  much.  Dimen- 
nons  are  atTected  by  speed,  tractive  force,  and 
cylinder  power.  Other  things  being  the  same. 
tTRctive  power  is  inversely  as  the  diameter  ol 
the  driving  wheels.  With  large  drivera  there- 
fore. Urge  cylinders  are  noceasary.  But  largo 
lyliaders  are  an  advantage  in  one  sense,  because 
they  render  the  starting  of  the  engine  an  easy 
matter,  andthey  hare  more  capacity  for  expanoive 
working  than  smaller  ones.  But  then  large 
cylinders  require  ample  boiler  power,  and  the 
large  wheels  limit  the  ai^  of  the  boiler.  Largo 
driving  wheels  therefore  are  only  adapted  for 
very  light  loads,  high  speeds,  and  steady,  regular 
running. 

In  OUT  model  I  couple  the.  hinder  wheels  with 
the  drivers  ;  but  it  would  be  equally  in  accord 
with  recognised  practice  if  I  had  coupled  the 
leading  wheels.  On  behalf  of  coupled  leading 
wheels,  it  is  claimed  that  the  engine  runs  steadier, 
because  the  centre  of  gravity  is  kept  well  for- 
ward, and  that  the  use  of  a  heavy  cast-iron 
dtag-plato  con  be  dispensed  with.  Against  the 
practice  it  is  contended  that  the  wear  of  the 
llangoa  of  the  front-coupled  wheels  is  axceadve, 
and  that  the  result  of  the  fracture  of  a  coupling- 
rod  might  poeaibly  be  more  serious,  as  tending  to 
Uirow  the  engine  oit  the  rails  if  the  longer 
broken  end  remained  attached  to  the  front  wheel. 


It  does  not  appear  that  such  an  accident  has 
happened  ;  hut  this  is  perhaps  more  than  any- 
thing else  a  question  of  the  nature  and  condition 
of  the  line.  On  a  roughly-laid  line,  with  quick 
curves  and  steep  gradients,  it  is  not  safe  to 
couple  the  leading  wheels ;  either  the  front 
wheels  shoald  be  uncoupled,  or  a  bogie  truck 
employed.  On  good  lines,  with  curves  of  long 
radius  and  module  gradients,  there  is  practi- 
cally no  rislc  in  coupling  the  loading  wheels.  The 
.expressea  on  the  London  and  Brighton  tine,  run- 
ning sometimes  at  SO  miles  an  hour,  are  coupled 
in  Una  manner. 

The  object  in  coupling  is  to  divide  or  distribute 
the  weight  necessary  for  adhesion,  each  coupled 
wheel  taking  an  equal  share.  In  heavy  goods 
engines  it  is  a  oommon  practice  to  couple  th  ~ 
whole  of  the  wheels.  In  some  exprees  paHsengf 
engines,  on  the  other  hand,  the  wheels  oi 
entirely  uncoupled,  and  the  load  on  the  bi 
drivers  is  in  consequence  vary  great.  In  some  t 
Mr.  Stirling's  engines  the  load  on  the  8ft.  lii 
drivers  equals  from  16  to  18  tons,  so  causing 
great  stress  to  the  permanent  way,  a  stress 
which  it  would  be  unable  to  sustain  but  for  the 
fact  that  steel  rails  are  used  on  the  Great 
Northern  Bailway 

In  accordance  with  established  custom,  I  place 
the  conpling-rod  pins  opposite  to  the  crank  pins 
K...  ;.  .-=  —  — .11  t„  point  out  that  the  practice  o 


always  places  the  c 


onthesf 


that  the  duiability  of  the  axle-boxes,  horn- 
blocks,  and  coupling-rods  is  much  increased 
therel^,  being  superior  in  this  respect  to  that  of 
an  outside  cylinder  engine,  the  durability  of 
whose  parts  he  states  to  be  twice  as  great  as  that 
of  an  inside -cylinder  ennne ;  but  on  the  othei 
hand  the  outside  pin  and  the  coupling-rod  havi 
then  to  be  counterbalanced  instead  of  forming  f. 
portion  of  the  counterbalance.  The  extra  weight 
then  required  tends  to  increased  wear  of  the  tires. 
The  practice  of  counterweighting  ia  of  com- 
paratively lecflnt  introduction  in  tho  history  ol 
railway  locomotives,  none  of  the  earlier  engmes 
havini;  been  so  treated,  and  much  trouble  was 
experienced  in  consequence,  and  various  devices 
rsaorted  to.  At  one  time  it  was  fallaciously  sup- 
posed that  the  action  of  the  steam  itself  was  Oi< 
cause  of  the  unsteady  motion  of  an  engine — an 
idea  long  since  exploded,  since  it  is  clear  that  the 
steam  pressure  is  equal  both  on  piston  and 
cylinder  cover.  The  cause  of  unsteady  runni 
is  the  we^ht  and  the  momentum  of  the  moving 
porta,  and  as  theeo  act  on  the  driving  wheels, 
which  not  only  sustain  the  greater  weight  but 
are  placed  near  the  centre  of  gravity  of  the 
engine,  the  full  force  of  the  moving  ports 
operates  where  its  action  ia  most  felt,  tjim'' 
stresses  operating  on  leaders  or  trailers  wc 
not  have  so  marked  an  effect :  hence  the  reasoi 
the  conslxuction  of  the  Crampton  engines,  where 
the  driving  wheels  -  were  placed  behind  the  fire- 
box. Tho  lengthening  of  the  wheel  base  also, 
and  the  adding  of  weight  over  the  hinder  wheels  by 
means  of  a  drag -plate,  lands  to  steady  running ;  but 
the  practice  of  counterwoighting,  first  adopted  by 
Itoberts,  of  Manchester,  enables  the  mass  of 
heavy  reciprocating  puts  to  be  so  perfectly 
balanced  that  their  influence  at  the  highest  speeds 
almost  entirely  eLlminatcd.  Approximate  rules 
are — -that  for  inside-cylinder  engines  the  counter- 
weights in  the  wheels  should  be  equal  to  three- 
fourths  of  the  gross  disturbing  weight  on  each 
side   of   the   engine       With    outside   cylinder 


engines,  where  the  sinuous  atlion  is  more  severe, 
the  counterweights  should  be  equivalent  to  the 
whole  disturbing  weight.  The  rule  adopted  for 
the  engines  on  the  London  and  Brighton  lino, 
inside  cylinders,  is  as  follows : — The  revolving 
weights  ore  balanced  in  full.  Two-thirds  of  the 
connecting  rod  measured  from  the  ciank  end 
counts  as  revolving  weight,  and  two-thirds  of 
the  remainder,  including  port  of  the  connecting 
rod,  the  piston  and  rod,  slide  blocka,  and  pump 
ram.  A  weight  equivalent  to  the  amount  is 
divided  between  the  two  wheels  in  the  inverse 
proportion  of  their  distance  from  the  centre  lino 
of  the  cylinders.  When  this  is  done  for  both 
cranks  Uiere  is  a  small  and  a  large  balance 
weight  in  each  wheel;  the  balancing  is  com- 
pleted by  moving  these  weights  towards  each 
other  in  mverse  proportion  to  their  masses.  In 
coupled  engines  the  weight  of  the  aide  rods  and 
cranks  havo  to  be  included  in  the  estimation. 
Wheel  centre*  are   mostly  made  of  wrought 


paring  past  with  present  piacti<«,  Nicholas 
Wood  states  that  the  cast-iron  wheels  originally 
used  upon  locomotive  engines  wore  Jin,  m  nine 
months,  and  that  tho  substitution  of  wrought  iron 
was  a  great  advance,  because  their  wear  was  only 
about  fin,  in  twelve  months.  To  lessen  the  evil 
incidental  to  tho  rapid  woariug  away  of  wheels  of 
caat  iron  in  the  early  railway  period,  the  practice 
of  chilling  the  tread  was  introduced,  by  which 
device  the  life  of  o  wheel  was  greatly  lengthened, 
•0  that  it  would  ran  for  many  years  without  re- 
quiring renewal.  Bat  this  chilhng  [case-harden- 
ing as  it  was  called]  produced  an  evil  of  another 
character,  for  the  sudden  cooling  of  the  rim,  and 
after-shrinkage  of  the  arms  caused  tensile  BtreaseB, 
which  frequently  resulted  in  fracture  when 
running.  To  obviate  this  evil,  the  wheels  were 
cost  in  two  halves  and  bonded,  and  wheels  also 
with  wiought-iron  spokes  variously  curved  were 
made  and  king  used.  Nicholas  Wood  appears  to 
have  been  the  first  to  suggest  the  use  of  wrought- 
iron  tires  hooped  on  the  cast-iron  centres.  Mr. 
Losh,in  1830,  patented  awrought-iren  wheel  with 
wrought-iron  spokes,  cast  into  the  nave  at  one 
end,  and  bent  at  the  other  to  form  the  rim,  bnt 
apparently  without  wold.  The  shrinkage  of  the 
tire — ulso  of  wrought  iron — around  the  rim  held 
the  central  portion  fltmly.  In  1 835  the  railway 
wheel  was  practically  fixed  in  its  present  form  '^ 
John  Day,  who  welded  up  the  spokes  and  rim  in 
a  manner  not  essentially  di£erent  from  that  now 
employed.     It  is  probable  that  this  laborious,  and 

'  always  satisfactory,  method  will  be  gradually 
laced  by  tho  cast-steel  wheels.  Sir.  Webb 
ontiroly  discarded  them,  and  only  uses  <ast- 
steel  whceLa,  of  which  there  are  sever^  thousands 
now  running  on  the  London  and  North  Western 
Railway.  To  insure  soundness,  he  costs  them 
centrifugally  on  a  machine  making  from  40  to  60 
revolutions  a  minute,  and  he  has  experienced  no 
tra\ible  with  them.  To  cast  is  much  simpler  than 
_  I,  and  nnce  mild  steel  of  any  required 
quality  can  be  guaranteed,  Ihoie  is  Uttle  doubt 
of  the  nltimato  general  employment  of  wheel 
centres  of  cast  steel. 

Railway  tires  are  rolled  out  of  the  solid  to 
the  rough  section  required,  are  bored  lo  a 
slightly  umaller  size  than  the  turned  diameter  of 
tho  whocl  body,  and  are  then  heated  nnd  shrunk 
on,  and  variously  held  with  rivets,  studs,  and 
retaining  rings.  Tires  are  subject  to  two  evils : 
they  are  very  apt  to  fracture  and  fly  oS  in  several 
fragments,  and  they  are  subject  to  excessive 
and  between  uicae   two  ciils  the  engineer 
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has  to  steer  his  course.  Perhaps  in  referring  to 
fractures  I  ought  rather  to  speak  in  the  past  tense, 
because  the  accidents  due  to  fractured  tires  are 
much  less  numerous  than  formerly.  More  care 
is  exerdsed  in  the  shrinking- on  of  the  tires,  and 
the  wheel  rims  are  made  stouter,  so  that  the  tire 
shall  not  he  subjected  to  constant  bending  be- 
tween the  spokes.  ^  A  tire  must  from  the  first  be 
in  a  condition  of  initial  stress  by  reason  of  the 
practice  of  shrinking  it  over  its  body,  the  act  of 
fihrinlritig  putting  it  into  tension — a  tension,  too, 
that  will  not  be  imiformin  character,  because  the 
inner  layers  of  metal  cooling  and  setting  almost 
instantly  wiU  not  i>ermit  the  outermost  Ifiyers  to 
shrill  in  their  natural  and  proper  manner.  For 
this  reason  the  allowance  for  shrinkage  should 
never  be  excessive.  Mr.  Stroudley*s  allowances 
are:  for  4ft.  internal  diameter.  No.  19  B.W.G. ; 
for  6ft.,  No.  18 ;  for  6ft.,  No.  17  B.W.G. 

The  temperature  at  which  the  tire  is  put  on  is 
from  700*  to  BOO**.  Another  rule,  duo  to  Mr. 
Reynolds,  is  to  allow  the  n^oth  part  of  the 
diameter.  But  on  both  tkese  points  practice 
widelv  differs.  The  substitution  of  simple  hy- 
draulic pressure  to  force  the  tire  on  the  nm 
without  heating  it,  in  the  same  way  that  the 
wheels  are  fosced  on  their  axles,  has  also  advo- 
cates. Mr.  Reynolds  has  pressed  on  large 
numbers  of  tires  with  an  allowance  equal  to  the 
TiT&ffth  part  of  the  diameter,  and  he  says  that  a 
pressure  of  20  tons  per  foot  of  diameter  is  suffi- 
cient to  force  them  on,  and  that  the  operation  is 
more  easily  performed  than  that  of  fixing  the 
wheels  on  their  axles. 

Some  typical  tire  sections  are  shown  in  Fig. 
31.  A  is  a  method  of  fixing  which  is  falling  into 
disuse,  because  the  tires  arc  liable  to  fracture 
through  ^e  rivet  holes.  The  modem  practice 
is  represented  by  B,  C,  D,  which  methods  are 
adopted,  under  various  modifications,  by  most 
ennneera. 

Notwithstanding  the  coning  of  the  wheels,  it 
is  easy  to  see  that  bo  rapidly  moving  a  body 
as  the  locomotive  passing  from  a  straight 
'  line  to  a*  curve  of  quick  radius  must  have 
a  very  strong  tendency  to  quit  the  curve  at  a 
tangent,  ana  that  it  would  do  so,  but  for  the 
coercion  of  the  wheel  flanges.  But  though  the 
engine  keeps  the  rails,  it  is  at  tho  expenditure  of 
enormous  friction  between  flanges  and  rails, 
causing  abrasion  of  both  to  take  place,  with  a 
great  loss  of  power.  The  outside  leading  and 
,nie  inside  trailing  wheels  ai*e  especuilly  subject 
to  friction.  Hence  the  reason  for  the  employ- 
ment of  a  bogie  or  swivelling  truck  on  engines 
which  run  on  lines  having  quick  curves.  These, 
originallv  used  in  England,  found,  though 
neglectea  here,  rapid  and  universal  favour  in 
America,  are  largely  used  on  the  Continent,  and 
are  at  the  present  time,  and  for  some  good  while 
past,  becoming  more  and  more  extensively  em- 
ployed in  English  practice.  It  is  beyond  my 
province  to  explain  the  systems  of  bogie  con- 
struction, as  there  is  no  bogie  in  our  model.  I 
will  only  point  out  that  this  mechanism  furnishes 
a  means  by  which  the  axles  may  approximate  to 
the  double"  conditions  required  to  enable  engines 
to  run  on  straight  lines  and  on  curves.  In  the 
first  case,  the  axles  should  be  parallel  and  the 
tires  parallel ;  in  the  second,  the  axles  should  be 
radial,  and  the  wheels  on  the  outer  rail  larger 
than  those  on  the  inner  rail.  The  bogie  truck 
with  parallel  axles,  whose  centre  lines  arrange 
themselves  either  parallel  or  radially  with  the 
rigid  axles,  and  whose  wheels  arc  coned,  fur- 
nishes an  approximation  to  the  double  conditions 
required.  J,  H. 


SOHB  CirSIOSITIES  OF  MAOKETISH.* 

I  PROPOSE  to  direct  jrour  attention  this  even- 
ing to  a  few  points  in  the  science  of  mag- 
netism which  lie  a  little  out  of  the  beaten  track, 
and  are  interesting  simply  as  scientific  curiosities 
and  for  the  light  that  tney  may  tend  to  throw 
upon  theory.  1  shall  refer  to  well -known  facts 
only  so  far  as  may  be  necessarv  for  the  purpose 
of  linking  togetner  my  curiosities  into  a  more  or 
less  connected  story ;  and  siuce  I  wish  to  be 
peif  ectly  intelligible  to  everyone  present,  I  ask 
the  indulgence,  of  those  who  are  well  acquainted 
with  the  subject  if  I  am  at  times  somewhat  rudi- 
mentary. The  two  most  familiar  pieces  of  appa- 
ratus, by  means  of  which  magnetic  phenomena 
may  be  exhibited,  are  the  magnet. and  the  com- 
pass. An  ordinary  mag^net  is,  as  everyone  knows, 
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a  bar  of  steel,   either  straight  or  bent  into  the 
form  of  a  horseshoe,  which  has  the  property  of 
attracting  and  lifting  small  objects  of  iron  or 
steel.    A  compass  consists  essentially  of  a  thin, 
straight  ma^et — ^technically  called  a  needle — 
having  near  its  centre  a  little  cup,  by  means  of 
which  it  is  balanced  horizontally  upon  an  up- 
right point.    The  needle  may  eaisily  be  turned 
round  in  a  horizontal  plane ;  but  when  left  un- 
disturbed it  always  sets  itself  in  such  a  position 
that  its  two  ends  point    very  nearly  north  and 
south.    If  we  examine  any  magnet   which  has 
been  bought  at  a  shop  we  shall  probably  see  that 
one  of  its  ends  is  marked  with  the  letter  N.,  or 
simply  with  a  transverse  line.     This  is  the  end 
which,  if  the  magnet  were  suspended  after  the 
manner  of  a  compass  needle,  would  point  to- 
wards the  north.    The  marked  end  is  generally 
spoken  of  as  the  north  pole  of  the  magnet,  the 
other,  or  unmarked  end,  being  known  as  the  south 
pole.    The  marked  end  of  a  magnet  attracts  the 
south     end    of    a    compass    needle,    and,    if 
not  held  too  near,   repels  tiie  north  end.    So, 
also,  the  unmarked  end  attracts  the  north-pointing 
end  of  the  compass  needle,  and  repels  the  other. 
These    weU  -  loiown    facts    are   expressed   by 
saying  that  unlike  poles  attract,  while  like  poles 
repel,  one  another.     A  soft-iron  bar  quite  free 
from  permanent  ma^etism  attracts  either  end  of 
the  compass  needle  indifferently.    If,  however,  a 
slight  trace  of  magnetism  be  imparted  to  the  bar, 
it  will  attract  the  two  ends  of  the  suspended 
needle    with    unequal    forces.     This    unequal 
attraction  affords  one  of  the  simplest  tests  for 
magnetisation ;  but  it  is  by  no  means  easy  to 
apply  such   a   test    when   we   use  a  magnetic 
needle  which,   Uke  that  before  you,  is  several 
inches  in  len^h.     If,   however,  we  use  a  very 
short  magnetic  needle,  such  as  those  contained  in 
the  small  compasses  that  many  of  us  carrv  on 
our  watch-chains,  it  is  clear  that  we  can  hold  the 
end  of  our  test- bar  an  inch  or  so  from  both  poles 
at  the  same  time,  and  if  one  pole  is  attracted 
more  forcibly  thaji  the  other,  that  pole  will  at 
once  turn  itself  towards  the  bar  and  indicate  that 
the  bar  is  magnetised,  and  the  direction  of  its 
polarity.    Experiments  made  with  a  pocket  com- 
pass could  not  be  shown  to  an  audience,  and  I 
have  therefore  prepared  a    magnetic  needle  in 
such  a  manner  that,  although  it  is  very  small — 
less  than  ^in.  long — ^its  indications  will  be  easilv 
visible  to  everyone  present.     The  arrangement  is 
very  simple.     Instead  of  being  pivoted  in  the 
usual  way,  this  little  needle  is  suspended  b^  a 
fibre  of  unspun  silk,  and  it  has  attached  to  it  a 
small  circular  mirror,  which  reflects  a  beam  of 
light  upon  a  large  graduated  scale  attached  to 
the  wall.     The  movements  of  the  spot  of  light 
upon  the  scale  correspond  with  the  movements 
of  the  little  magnetic  needle,  and  they  not  only 
indicate  the    direction    in  which  the  needle  is 
deflected,  but  also  provide  us  with  the  means  of 
measuring  its   deflections*    This  delicate  appa- 
ratus, which  we  will  call    a  '*  magnetometer," 
shows  us  that  almost  every  piece  of  iron  or  steel 
possesses  magnetic  polarity.    A  knife,  a  pair  of 
scisBora,  a  door- key,  none  of  which  have  been 
intentionally  magnetised,  all  cause  the  spot  of 
light  to  be  deflected  either  to  tiie  right  or  to  the 
left,  according  to  the  end  which  is  presented  to 
the  magnetometer.     But    I  have  here  a  diort 
bar  of  soft   iron   which   has   been   treated  in 
such  a  manner   as    to  destroy    every    trace  of 
its  permanent  magnetism,   and  since  its  treat- 
mentit  has  been  carefully  guarded  from  accidental 
magnetic  influences.     One  end  of  the  bar  has 
been  x>ainted  red ;  this  is  merely  for  convenience 
of  reference,  and  is  not  intended  to  denote  any 
magnetic  difference  whatever  between  the  two 
en(u.     Holding  this  bar  quite  horizontally  and 
in  an  east  and  west  direction,  I  present  one  of 
its  ends — say  the  red  one — to  the  magnetometer. 
If  this  is  done  carefully,  no  material  deflection 
results.    The  spot  of  light  remains  almost  steady. 
But  if  I  disturb  the  east- and- west  position  of  the 
bar  by  turning  its  black  end  a  little  to  the  south, 
the  spot  of  light  is  immediately  deflected  towards 
the  left,   incHcating  that   the   bar   has  become 
magnetised,  and  that  its  red  end  is  a  north  pole. 
Restoring  it  to  its  first  position,  the  magnetism 
disappean.    Turning  the  black  end  towwrda  the 
nortti,  we  find  that  the  spot  of  light  now  moves 
to  the  right,  showing  that  the  red  end  of  the  bar 
has   become   a    south    pole.     Again,    if,  while 
preserving  the  east  and  west  position  we  tilt  the 
black  end  upwards,  we  observe  a  violent  deflec- 
tion of  the  spot  of  Hght  to  the  left.    Lowering  the 
black  end,  the  spot  moves  with  equal  eneigy 
towards  the  right.    These  effects  are  produ(^ 


by  the  magnetic  force  due  to  the  ma^etiaia  of 
the  earth  itself.     This  is  the  force  which  directs 
the  compass  needle.    It  has,  at  any  given  place, 
a  definite  direction  and  a  definite  intensity.    The 
direction  of  the  earth's  magnetic  force  at  any 
point  in  this    room   is,  rou^ily  speaking,  froia 
south  to  north  at  an  inclination  of  6r  to  the 
horizon.    Its  intensity  is  equal  to  a  little  leu 
f-hRTi  hidf  a  unit  on  tne  system  of  measorement 
generally   adopted.    It    is   impossible  on  this 
occasion  to  go  fully  into  the  question  of  units, 
and  it  must  be  sufficient  to  say  that  in  a  field  of 
unit  intensity  a  unit  pole  is  acted  upon  by  a  force 
of  one  dyne.     It   wiU,    however,  assist  in  the 
formation  of  definite  ideas,  if  we  remember  that 
the  intensity  of  a  unit  field  of  magnetic  force  ii 
equal  to  about  twice  the  total  intensity  of  the 
magnetic  field  due  to  the  earth.  Now,  tiieeaith*8 
total  magnetic  force,  the  direction  of  which  is 
inclined  at  an  angle  of  67**  to  the  horizon,  may  he 
considered  as  the  resultant  of  two  other  forces— 
viz. ,  a  vertical  force  acting  downwards  towards  the 
centre  of  the  earth,  and  a  horizoxital  force  acting 
from,  south  to  north.    The  intensity  of  the  hoii- 
zontal  component  is,  again  in  round  munben, 
about  one-fifth  of  a   unit,    while   that  of  the 
vertical  oomponent  is  about  two-fifths  of  a  unit. 
There  is  a  convenient  way,  based  upon  a  con- 
ception of  Faraday's,  ol  forming  a  mental  repre- 
sentation   of  a  field   of   magnetic  force.    The 
whole  of  the  space  in  which  the  force  acts  is  snp- 
potad  to  oontam  certain  so-called  lines  of  force, 
which  we  may  picture  to  ourselves  as  ordinary 
physical  linos.    The  direction  in  which  the  force 
aots  is  indicated  naturally  enough  by  the  direction 
of  the  lines,  while  the  intensity  of  the  fi^  ii 
represented  by  the  number  of  Imes  traversing  a 
given  space.    In  a  field  of  unit  intensity  these 
unes  are  supposed  to  be  exactly  one  centimetre 
apart,  so  that  if  an  imaginary  fiat  surface  were 
held  tranaversely  to  the  direction  of  the  lines  of 
force,  then  one   line    would  luiss  through  ouh 
square  centimetre  of  the  surface.    In  a  weaker 
field    the    lines  would   be    further  apart ;  in  a 
strtmger  one  they  would  be  packed  more  closely 
together.    The  earth's  total  field  iSj  aa  I  have 
said,  of  about  half  the  unit  intensity ;  there  is, 
therafore,    only  one  line   to  every  two  square 
centimetres  of  a  transverse  surface.    It  must  not, 
of  course,  be  supposed  that  such  lines  have  an 
actual  existence  distinct  from  the  surrounding 
space,  or  that  the  magnetic  force  is  in  any  way 
concentrated  upon  them.    The   conception  is  a 
purely  artificial  one,  and,  in  spite  of  certain  ob- 
jections which  may  be  urged  against  its  adoption, 
it  is  found  exceedingly  convenient  in  imparting 
definiteness  to  one's  ideas,  and  in  assisting  calca- 
lations.     When  a  bar  of  iron  is  held  in  a  mag- 
netic field  in  such  a  manner  that  lines  of  forc« 
pass  through  its  lengtix,  the  bar  is  magnotiied 
longitudinally,  the  end  at  which  the  lines  enter 
becoming  a  south  pole,  and  that  at  which  they 
leave  a  north  pole.    The  effect  of  the  earth's 
field  is,  of  course,  greatest  when  the  bar  is  held 
at  an  angle  of  67°  to  the  horizon,  its  ends  being 
at   the   same  time  directed  towards  tho  north 
and  south.    The   longitudinal  effect  disappears 
altogether    when    the    bar  is    horizontal,    sad 
its  ends  point  east  and  west,  for  then  no  poitioQ 
of  the  lines  of  force  or  of  their  vertical  and  hori- 
zontal components  can  traverseL  its  length.    But 
the  mere  fact  of  lines  of  force  running  through  a 
thing  does  not  necessarily  develop  sensible  mag* 
netic  properties  in  it.     If  we  hold  a  rod  of  gl«^ 
or  of  wood  in  a  magnetic  field,  lines  of  force  wiu 
pass  through  it ;  yet  such  a  rod  does  not  Uiereby 
acquire  the  power  of  attracting  or  repelling  the 
pole  of  a  oompass  needle.    The  fact  is  that  utJUt 
and  in  a  less  degree  a  few  other  metals,  poMc« 
the  remarkable  properbr  of  multiplying  the  lines 
that  would  natimdiy  fill  the  space  occupied  vj 
them.     A  long  and  thin  iron  rod  placed  in  the 
earth's,  magnetic  field  will  not  merely  be  tra- 
versed by  half  a  line  of  force  for  each  aqmre 
centimetre  of  its  section  as  a  glass  rod  would  be. 
The  half -line  will  be  multiplied  something  Itie 
400  times,  raising  the  actual  number  of  lines 
going  through  the  rod  to  about  200  per  square 
centimetre.     It  is  these  lines,  emerging  from  one 
end  of  the  rod,  re-entering  at  the  other  end,  thw 
act  upon  magnetic  poles  in  the  neighbourhood 
and  cause  the  observed  attractions  and  repmaoi^' 
By  means  of  electric  currents  it  is  easy  to  pro- 
duce magnetic  fields  having  a  far  higher  inten- 
sity than  that  of  the  earth.     Here  is  a  brass  tnW 
on  which  are  wound  several  hundred  convoju- 
tiona  of  ootton-oovered  copper  wire.    When  tne 
current  from  a  battery  of  Grove's  caDs  is  cauje^ 
to  circulate  through  the  wire,  a  magnetic  fioW  " 


Hat  10,  1689. 


ENGLISH  MEOHANIO  AND  WOELD  OF  SCflENCE:   No.  1,259. 


213 


KJL 


2.250 


•■JSOO    '." 


tFi<.  I 


/JO 


^0  too 

Curve  o(  Permeability 

H 


:*     f\OWL^ND> 
Cuf\vE 


generated  inside  the  tube,  the  intensity  of  which 
is  about  300  units.  A  rod  of  iron  placed  inside  the 
tube  is  trayersed  by  ^haps  as  many  as  18,000 
lines  per  square  centimetre.  Although  this  is  a 
yeiy  large  number,  you  will  remark  that  it  is 
emaller  in  proportion  than  was  obtained  when  the 
magnetic  field  of  the  eaiih  alone  was  employed. 
In  that  case  a  field  of  half  a  line  to  the  centi- 
mdtre  was  found  to  induce  200  lines  in  the  iron, 
the  multiplying  power  being  400.  But  with  an 
external  field  of  300  the  multiplying  power 
is  only  about  60 — a  yery  considerable  falling 
off.  It  is  usual  to  denote  the  number  of 
lines  per  square  centimetre  in  the  maguetic 
field  by  the  letter  H,  and  those  iimuced 
in  the  iron  by  B,  while  the  multiplier 
is  indicated  by  the  Greek  letter  /i.  We  may 
therefore  write  B  =  /i  H.  B  is  commonly  spoken 
of  as  the  "magnetic  induction"  and  fi  as  the 
"permeability."  It  used  to  be  supposed  that, 
except  for  hi^h  yalues  of  the  magnetising  force, 
the  permeability,  |i,  was  practically  a  constant 
for  the  same  specimen  of  metal.  We  haye 
already  seen  that  this  is  by  no  means  the  case, 
and  how  ycry  &r  it  is  from  being  so  is  clearly 
shown  by  the  diagram,  Fig.  1,  in  which  hori- 
zontal distances  represent  the  magnetic  force, 
H,  and  yertical  ordioates  the  corresponding 
yalues  of  /i  for  an  ayerage  specimen  of  soft 
wrought  iron.  It  will  be  remarked  that,  as  the 
magnetising  force  increases  from  the  smallest 
values,  the  permeability  at  first  rises  wiUi 
enormous  rapidity,  attaining  in  a  field  of  3  or  4 
units  a  maximum  yalue  of  more  than  2,000. 
Then  it  fiills  again,  rapidly  at  first  and  after- 
wards more  slowly  until,  with  a  field  of  100  lines 
to  the  centimetre,  the  permeability  is  no  more 
than  150.  It  is  clear  that  within  the  limits  of 
this  diagram  the  lowest  possible  yalue  has  not 
been  reached,  and  it  is  a  matter  of  yery  great 
scientific  interest  to  inquire  what,  if  any,  would  be 
the  ultimate  permeability  with  an  mdefinitely 
strong  field ;  or,  in  other  words,  to  find  an  answer 
to  the  question,  What  is  the  greatest  possible 
number  of  lines  per  centimetre  that  can  be 
induced  in  a  piece  of  iron,  if  indeed  there  be  any 
limit  at  aU.  To  this  problem  Prof.  Rowland,  i^ 
the  United  States,  applied  himself  fifteen  years 
ago,  and  he  belieyed  that  by  a  noyel  method  of 
plotting  his  experimental  results  he  had  suc- 
ceeded in  solying  it.  Instead  of  ]^lotting  yalues 
of  \i  against  those  of  U  simply,  as  is  done  in  Fig* 
1,  he  constructed  some  curves  in  which  \k  was 
plotted  against  the  magnetic  induction  B,  that  is 
to  say,  against  H  multiplied  by  /t.  One 
of  these  curves  is  shown  by  the  black  Une 
in  Fig.  2.  Like  the  former  one,  it  begins 
with  an  ascent,  reaches  a  maximum,  and  tnen 
falls  with  tolerable  regularity.  From  data 
obtained    by    actual    experiment,    this    curve 


was  carried  as  far  as  the  point  marked  X, 
before  readiing  which  it  had  apjparently  become 
an  almost  pc^ectly  straight  line;  Rowland, 
therefore,  assumed  that  it  would  continue  to  be 
straight  until  it  met  the  horizontal  axis  at  a  point 
whi(£  would  give  the  ^jeatest  possible  value  of  B 
for  an  infinite  mayietic  force.  He  was  thus  led 
to  believe  that  for  mm  the  maximum  of  magnetic 
induction  (i.e.,  the  greatest  possible  number  of 
lines  per  centimetre  which  could  pass  through  it) 
was  about  17,000  or  18,000.  Rowland's  conclu- 
sion, or  what  has  been  regarded  as  its  equivalent, 
is  given  in  almost  every  textbook  of  decfaicity 
and  magnetism  which  has  since  been  pubHshed, 
and  it  seems,  in  spite  of  its  apparent  anomaly, 
to  haye  been  generally  accepted  as  correct.  Un- 
fortunately, however,  Rowland  did  not  carry  his 
experiments  (^uite  far  enough.  He  left  off  with 
the  comparatively  weak  magnetic  field  of  ^  66 
units,  which  induced  in  his  iron  the  16,500  lines 
per  centimetre  corresponding  to  the  point  X  in 
the  curve.  If  he  haa  gone  a  little  turther  he 
would  haye  found  that  the  curve,  instead  of 
continuing  to  &11,  as  he  assumed,  in  a  straight 
line  to  the  point  C,  would  bend  aside  in  the 
manner  shown  by  the  dotted  line  in  the  diagram, 
ultimately  becoming  almost  parallel  to  the  hori- 
zontal axis.  This  dotted  line  represents  the 
results  of  some  experiments  in  which  the  magnetic 
field  was  carried  up  to  585  units.*  The  corre- 
sponding magnetio  induction  was  found  to  be 
about  20,000,  exceeding  by  2,000  the  number 
which  Rowland  Uiought  would  be  the  greatest 
possible  with  a  magnetic  field  of  infinite  intensity, 
and  eyen  then  there  were  no  indications  that  any 
limit  was  being  approached.  In  some  I'ecent 
researches  by  Prof.  Ewing,  an  account  of  which 
was  communicated  to  the  Royal  Society  last 
November,  these  values  have  been  enormously 
exceeded.  Prof.  Ewing  succeeded  in  pro- 
ducing a  magnetio  field  of  no  less  than  24,000, 
and  a  piece  of  wrought  iron  in  this  field 
was  found  to  be  traversed  by  45,300  lines 
per  centimetre  of  section.  From  the  general 
character  of  his  results,  Ewing  concludes  that 
there  is  no  limit  whateyer  to  the  degree  to  which 
magnetio  induction  may  be  raised,  and  there  can 
be  no  doubt  that  he  is  right.  But  it  appears 
from  other  experiments  described  in  the  same 
paper  that,  after  all,  Rowland  was  not  entirely 
wrong.  In  a  modified  form,  and  subject  to  a 
little  revision  of  the  figures,  his  proposition  turns 
out  to  be  substantiidly  correct.  For,  while  it  is 
no  doubt  true  that  the  number  of  magnetic  lines 
which  can  conceivably  be  made  to  run  through  a 
piece  of  iron  is  infimte,  we  learn  from  Ewing' s 
experiments  that  the  number  of  new  linos  in 
excess  of  those  contained  in  the  magnetic  field 
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before  the  iron  was  placed  there  has  a  very  definite 
limit.  This  limit  for  the  piece  of  wrought  iron 
which  he  used  appears  to  have  been  about  21,000, 
and  it  was  practically  reached  with  an  external 
field  of  2,000.  For  this  sample  of  iron  we  may 
therefore  say  that  in  fields  of  2,000  and  upwards 
B  «  H  +  21,000.  In  a  field  of  2,000  the  induc- 
tion would  be  23,000  ;  in  a  field  of  a  million  it 
would  be  a  million  and  21,000;  but  in  either 
case  the  number  of  lines  duo  solely  to  the  presence 
of  the  iron  would  equally  be  21,000.  This  im- 
portant result  may  be  expressed  by  saying  that 
magnetic  saturation  is  practically  reached  in  a 
field  of  2,000  units.  I  have  said  that  a  unit  line 
of  force  urges  a  unit  north  pole  in  a  definite 
direction  with  a  force  of  one  d/ne.  A  unit  south 
pole  would  be  urged  with  the  same  force  in 
exactly  the  opposite  direction-  Now,  every  mag- 
netised bar  or  needle  has  north  and  south  poles 
of  equal  strength.  When,  therefore,  such  a  bar  is 
placed  in  a  umform  field,  its  two  ends  are  acted 
upon  by  equal  and  opposite  forces.  Thus  the  bar 
has  no  tendency  to  move  bodily  through  space : 
it  will  merely  set  itaelf ,  if  free  to  do  so,  with  its 
length  parallel  to  the  direction  of  the  magnetic 
force.  This  fact  is  frequently  iUustmted  by 
floating  a  cork  with  a  magnetised  needle 
attached  to  it  in  a  basin  of  water.  The 
needle,  after  a  few  oscillations,  comes  to  rest 
in  a  north  and  south  position ;  but  it^  ex- 
hibits no  tendency  to  move  as  a  whole  either 
towards  the  north  side  or  the  south  side  of  the 
basin.  For  the  horizontal  component  of  the 
earth's  force  is  sensibly  identical  at  both  ends  of 
the  needle,  and  while  at  one  end  the  needle  is 
pulled  towards  the  north,  at  the  other  end  it  is 
equally  pidled  southwards.  But  although  the 
earth's  force  may  be  regarded  as  quite  imiform 
throughout  a  comparatively  small  space,  such  as 
this  room,  it  is  not  so  over  the  whole  surface  of 
the  earth.  The  horizontal  force  is,  for  instance, 
about  10  per  cent,  greater  in  the  Isle  of  Wight 
than  in  Sa)Uand,  and  if  we  could  make  a  great 
barmagnet  with  its  south  pole  at  Rydeandits  north 
pole  at  Edinburgh,  and  support  it  so  that  it  could 
move  freely  in  the  direction  of  its  length,^  the  bar 
would  at  once  start  off  in  a  southward  direction, 
and,  after  travelling  slowly  across  France  and 
Spain,  would  finally  come  to  rest  with  its  middle 
point  somewhere  near  the  Gulf  of  Guinea,  on 
the  West  Coast  of  Africa,  when  its  poles  would 
find  themselves  in  fields  of  equal  intensity.  We 
can  easily  show  a  similar  effect  on  a  smaller 
scale.  We  set  up  the  hollow  coil  of  wire  in  an 
upright  position  upon  a  tripod,  and  arrange  the 
connections  in  such  a  manner  that  when  the  bat- 
tery current  is  flowing  the  lines  of  foree  pass 
through  the  interior  of  the  coil  in  an  upward 
direction.  Inside  the  coil  these  lines  are  dosely 
packed  together  and  nearly  parallel ;  beyond  the 
two  ends  they  spread  out  in  all  directions,  like 
the  branches  of  a  tree.  Below  the  coil  we  haye 
a  steel  bar  magnet,  the  north  end  of  which  enters 
the  coil  to  the  extent  of  an  inch  or  two,  while  its 
south  end  rests  upon  a  block  of  wood.  When 
we  connect  the  battery  by  pressing  a  key  the 
magnet  is  at  once  lifted  up  bodily  and  drawn 
inside  the  coil  in  opposition  to  the  force  of  gjravity. 
Breaking  the  current,  the  bar  falls;back  upon  the 
block,  the  sound  of  its  impact  being  audible 
throughout  the  room.  The  reason  is,  of  course, 
clear.  As  soon  as  the  current  is  started,  the 
magnet  finds  iteelf  in  a  field  of  force,  in  virtue 
of  which  its  north  end  is  urged  upwards 
and  its  south  end  downwards.  But  the  field  is 
not  uniform  :  it  is  stronger  inside  the  coil  than 
outside.  The  force  on  the  north  end  of  the 
magnet,  therefore,  predominates  over  the  op- 
posmg  force  on  the  south  end,  and  the  bar  moves 
upwards  until  (neglecting  ^vity)  its  two  ends 
are  in  fields  of  eqiml  intensity.  Instead  of  using 
a  magnet,  the  experiment  may  be  performed 
equally  well  or  even  bettor  with  a  rod  of  common 
iron,  for  the  linos  of  force  in  passing  through  the 
rod  will  convert  it  into  a  powerful  temporary 
magnet  with  its  north  pole  uppermotst.  The 
magnetism  of  the  bar  of  iron  when  in  a  strong 
magnetic  field  may  be  demonstrated  in  the  usual 
way  by  showing  its  power  to  attract  any  small 
iron  objects  such  as  these  nails.  It  will  be  ob- 
served that  not  only  does  tho  iron  rod  attract  the 
nails,  but  that  the  nails  themselves  have  acquired 
the  power  of  attracting  each  other,  and  lumg  in 
strings  of  considerable  length.  This  is  because 
the  magnetic  lines  emerging  from  the  end  of  the 
bar  pass  through  the  nails  and  convert  them  also 
into  temporary  magnets.  The  moment  that  the 
current  is  broken  the  magnetic  force  vanishes : 
tho  iron  loses  its  attractive  power,  and  the  nails 
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fall  to  the  table.    Wo  hare  here  an  example  of 
what  is  known  as  an  electro-magnet,  a  convenient 
arrangement,  by  means  of    which  a  powerful 
attractive  force  can  be  instantly  evoked  and  as 
instantly   annihilated.      The   little   horseshoe- 
shaped  piece  of  iron,  not  Sin.  long,  which  I  hold 
in  my  hand,  wiU,  when  an  electric  current  is 
passing    through   the  wire  whidi   is  wrapped 
around  it,  easily  lift  a  weight  of  71b.    Without 
the  magnetic  force  which  the  current  supplies, 
it  is  incompetent  to  pick  up  a  single  nail  from 
this  heap.     Hero  I  have  a  larger  electro- magnet 
which,  with  sufficient  current,  would  probably 
support    two  or  three    hundredweights.      StiU 
larger  ones  have  been  made  which  can  lift  several 
tons.      The    questions    have    often    been    dis- 
cussed what    are  the   conditions  affecting  the 
lifting  power  of  an  electro-magnet  ?  and  what 
is     me     greatest     lifting     power    attainable? 
One    point    of  'fundamental    importance    was 
settled  experimentally  by  Joule  many  years  ago. 
He  found. that  the  power  of  a  uniform  electro- 
magnet varies  directly  as  the  sectional  area  of  the 
iron  core,  so  that,  for  example,  a  magnet  with  a 
section  of  two  square  inches  would,  other  things 
being  equal,  carry  twice  the  weight  that  could  be 
supported  by  one  with  a  section  of  only  one 
square    inch.    The    same    eminent  philosopher 
carefully  studied  the  effect  of  varying  the  stren^h 
of  the  current  passing  through  the  surroimdmg 
coil,  and  ascertained  that  while,  up  to  a  certain 
point,  increase  of  current  was  accompanied  by 
marked  increase  of  lifting  power ;  yet,  when  the 
current  exceeded  a  more  or  less  definite  limit, 
further  increase   of  it  produced  comparatively 
little  effect.     Reasoning  upon  his  experiments, 
he  came  to  the  conclusion,  in  which  long  after- 
wards Rowland  concurred,  that  no  current,  how- 
ever great, .  *'  could  give  an  attraction  equal  to 
2001b.  per  square  inch."     Recent  researches  have 
shown  that  this  statement,   though  it  has  been 
very  generally  accepted,   is  not  quite  true.    In 
some  experiments  made  in  1886  with  a  semi- 
circular electro-magnet  and  a  semicircular  arma- 
ture of  soft  iron,  a  weight  of  more  than  2001b.  per 
square  inch  was  easily  carried,  though  the  current 
employed  was  very  far  indeed  from  being  infinite. 
It  was,  in  fact,   about  five  amperes,   and  the 
number  of  ampdre  turns  per  centimetre  about 
400.*    This  question  is  indeed  very  closely  con- 
nected with  the  one  which  we  have  already  dis- 
cussed with  regard  to  magnetic  induction.     If 
there  is  no  limit  to  the  number  of  magnetic  lines 
which    can  be    induced  in  an  iron  bar,  then, 
theoretically,  there  can  be  no  limit  to  the  lifting 
power  whidi  an  electro-magnet  may  be  made  to 
«xert.    Practically,  however,  a  limit  is  imposed 
by  the  fact  that  we  cannot  command  an  unlimited 
current  of  electricity,   nor  would  wires  of  any 
known  material  convey  It  even  if  we  could.  With 
sufficient  current  this  little  Sin.  magnet  might,  no 
doubt,  be  made  to  lift  a  weight  of  20  tons;  but  any 
attempt  to  pass  such  a  current  would  result  in 
the  immediate  fusion,  or  even  vaporisation,  of  the 
wire  bv  the  intense  heat  that  would  be  generated. 
The  lifting  power  of  an  electro-magnet  with  an 
iron  armature  is  proportional  to  the  square  of  the 
total    number  of   lines  which  run  through  the 
iron,  a  total  made  up  partly  of  the  lines  due  to 
the  current  in  the  coil  (which  would  exist  if  no 
iron  at  all  were  present),  and  partly  of  the  addi- 
tional lines  due  to  the  superior  permeability  of 
the  iron.  The  effect  may,  therefore,  be  considered 
as  resulting  from  the  joint  action  of  the  iron  core 
and  of  the  surrounding  coil.    That  portion  of  the 
attractive  force  which  proceeds  from  the  coil  only 
is,  with  currents  of  ordinary  strong^,  compara- 
tively small.     But  we  have  to  remember  that  it 
^oes  on  increasing  indefinitely  as  the    current 
increases,   while    the    portion  due  to  the  per- 
meability of  the  iron  attains,  as  we  have  seen,  a 
limit.     With    very  strong  currents,    the   part 
played    by     the     iron     core     would     become 
relatively    insignificant.      Thus,     if     it     were 
actually  possible  to  supply  the  Sin.  magnet  with 
sufficient  current  to  enable  it  to  lift  20  tons,  the 
effect  would  be  almost  wholly  due  to  the  coil,  the 
iron  itself  supporting  only  a  few  pounds  in  virtue 
of    its     magnetisation.      Swing's    experiments 
enable  us  to  determine  the  greatest  weight  that  a 
magnetised  iron  bar  could  support  by  itself  with- 
out any  assistance  from  a  surrounding  coil.     I 
find  it  to  be  about  2601b.  per  square  inch  of  sec- 
tion.    A  rod  of  iron  which  has  been  magnetised 
by  the  action  of  a  magnetic  field  is  gonorally  found 
to  retain  some  of  its  magnetism  when  withdrawn 
from  the  field.      Thiii  **  residual  magnetism,"  as 
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it  is  called,  is  held  much  more  tenaciously  by  hard 
steel  or  iron  than  by  metals  which  have  been 
softened  by  careful  annealing.  The  reversed 
magnetic  force  which,  while  it  is  acting,  is  just 
sufficient  to  reduce  the  residual  induction  to 
nothing,  has  been  called  by  Dr.  Hopkinson  the 
"  coercive  force."  That  force  which  not  merely 
reduces  the  induction  to  zero  while  applied,  but 
just  suffices  to  destroy  the  residual  magnetism 
permanently,  he  calls  the  **  demagnetising  force." 
In  two  specimens,  the  one  of  soft  iron  and  the 
other  of  hard  steel,  which  Hopkinson  submitted 
to  a  magnetising  force  of  240,  the  residual  in- 
duction was  found  to  be  about  7,200  and  8,700 
respectively ;  but  whereas  the  coercive  force  of 
the  iron  was  only  two  or  three  units,  that  of  the 
hard  steel  was  more  than  19.  A  sample  of  steel 
containing  about  2}  per  cent,  of  tungsten  had  a 
residual  induction  of  6,800,  and  required  for  its 
permanent  demagnetisation  a  reveraed  magnetic 
force  of  no  less  than  70.  Such  steel  is  of  great 
value  for  the  commercial  manufacture  of  per- 
manent magnets.  Vibration  or  jarring  haB  a 
remarkable  effect  in  removing  the  residual 
magneUsm  of  soft  iron.  It  also  greatly  assists 
the  magnetising  action  of  a  small  force.  I  have 
here  a  soft  iron  bar  painted  red  at  one  end.  Hold- 
ing the  red  end  uppermost,  I  tap  it  gently  with 
a  wooden  mallet;  aiid  now,  reversing  its 
position  so  that  the  red  end  is  downwards, 
I  apply  this  end  to  the  magnetometer.  The 
movement  of  the  spot  of  light  at  once 
indicates  that  the  red  end  is  a  south  pole. 
The  magnetisation  of  the  iron  while  under  the 
infiuence  of  the  earth*  s  vertical  force  was  faci- 
litated by  the  tapping ;  some  of  the  magnetism 
thus  acquired  was  permanently  retained,  and 
hence  the  polarity  now  observed.  But  if,  while 
thus  holding  the  bar  with  the  red  end  down- 
wards, I  again  tap  it  with  the  mallet,  the  spot  of 
light  immediately  flies  to  the  opposite  end  of  the 
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scale,  indicating  that  the  tapping  has  not  merely 
depolarised  the  bar,  but  has  enabled  the  earth*  s 
force  to  actually  reverse  its  polarity.     The  red 
end,  which  was  south,  has  now  become  north. 
In  experimental  work  it  is  frequently  desirable  to 
demagnetise  samples  of  iron  or  steel  which  have 
been  exposed  to  the  action  of  strong  fields.     It 
would  be  easy  to  do  this,  at  least  approximately, 
if  we  knew  what  demagnetising  force  would  be 
just  sufficient  to  destroy  the  permanent  mag- 
netism, and  if  we  had  the  means  of  applying 
such     force     conveniently.      This,     however, 
is   very    rarely    the    case.     But    the    desired 
object    may    oe    attained     in     another    way. 
The     magnetised     bar     is     subjected     to     a 
series  of  magnetising  forces  which  alternate  in 
direction  and  gradually    decrease   in  intensity 
until  they  become  exceedingly    small.     Under 
each  successive  application  of  the  force,  the  mag- 
netism of  the  bar  is  reversed,  and  at  the  same 
time  diminished,  finally  disappearing  altogether. 
I  have  arranged  an  apparatus  by  means  of  which 
this  operation  of    demagnetisation  by  reversals 
can  be  performed  very  conveniently.    Its  nature 
is  indicated  in  Fig.  3.  A  B  represents  a  German- 
silver  wire  wound  in  a  close  spiral  upon  a  wooden 
cylinder,    alon^   which   a    contact  spring  C  is 
capable  of  slidmg.    The  two  ends  of  the  wire 
are  connected  through  a  current-reverser  D  with 
a  battery,  E.     One  end,  B,  of  the  wire  and  the 
spring  0  are  also  connected  with  the  hollow  coil 
S,  inside  which  is  placed  the  bar  to  be  demag- 
netised.   The   reedstance   of   the  whole  of  the 
G^erman- silver  wire  being  many  times  greater 
than  that  of  the  coil  S,  it  follows  that  when  the 
sliding  spring  is  at  the  end  A  of  the  cylinder, 
the   proportion    of   the    current    which   passes 
through  the  coil  is  much   greater  than   that 


passing  through  the  German-silver  wire.    As  C 
moves  from  A  to  B,   the  current  through  the 
coil  8  becomes  gradually  less  and  less,  ana  when 
B  is  reached  l£ere  is  practically  no  current  in 
tha  coil  at  all.     While  the  current  is  being  thus 
diminished  in  strength,  its  direction  is  reversed 
many  times  by  means  of  the  commutator  D,  and 
in  this  manner  there  is  produced  a  successioQ  of 
alternating    magnetic    forces     of    dimininhing 
strength,  which  have  the  effect  of  demagnetiang 
the  iron  bar  inside  the  coil.    In  the  instrument 
before  you  the  slide  and  the  commutator  are 
actuated  simultaneously  by  the  simple  operation 
of  turning  a  handle.     Here  is  a  bar  which,  when 
applied  U>  one  of  the  poles  of    the  magnetic 
needle,  causes  repulsion.    It  is,  therefore,  mag- 
netised.     We  place  it  in  the  instrument,  and 
after  a  few  turns  of  the  handle,  we  once  more 
test   the   bar.     Finding   that    it    now  attracts 
both   poles    of    the    needle    indifferently,  we 
know   that   it   has   been   freed    from    perma* 
nent    magnetism.     We    have    seen    that    the 
permeabihty  of  an  iron  rod  (and,  therefore,  its 
magnetic  susceptibility)    depends   upon  the  in- 
tensity of  the  field  in  which  it  is  placed.    But 
even  in  the  same  field  its  value  is  subject  to 
some  variation,  for   it   also    depends,  to  some 
extent,  upon  the  physical  condition  of  the  iron, 
and  is  affected  by  such  causes  as  changes  of  tern* 
perature  or  mechanical  stress.     If,^  for  instance, 
we  hang  an  iron  wire  vertically  in  a  not  very 
strong  field,  and  stretch  it  a  little  hj  attaching 
a  weight  to  its  lower  end,  we  shall  nnd  that  the 
stretching  causes  a   temporary   increase  in  the 
penneal^ty  of  the  wire,  and,  consequently,  in 
the  intensity  of  its  magnetisation :  the  wire  will 
act  more  powerfully  upon  a  magnetometer,  and 
produce  a   greater  d^ection   in    the  stretched 
than  in  the  unstretched  condition.     But  if  the 
experiment  be  repeated  in  a  strong  field  the  effect 
wiU  be  reversed.    The  same  load  which  before  in- 
creased the  magnetisation  of  the  wire  will  now  be 
found  to  diminish  it.     In  a  field  of  a  certain 
medium  strength,  which  can  be  determined  br 
trial,  the  stretching  will  have  no  effect  at  all 
upon    the    magnetisation.     This    value  of  the 
field  is  called,  after  the  first  discoverer  of  the 
phenomenon,  the  "Villari  critical  point"  for  a 
certain  load.      The  diagram  Fig.  4  shows  the 
results  of  some  experiments  upon  an  iron  wire 
about  three-quarten  of  a  millimetre  in  diameter, 
in  both  the  unstretched  and  the  stretched  condi- 
tions, the  load  employed  being  a  weight  of  Tib. 
In  this  diag^ram  the  horizontal  distances  are  pro- 
portionul   to   the    magnetising    field  and  the 
vertical  distances    to    the  corresponding  mag- 
netisation.   The  critical  point,   where  the  two 
curves  cross  each  other,  occura  when  the  inten- 
sity of  the  field  is  about  11  lines  of  force  to  the 
centimetre.    There  can  be  little  doubt,  though  I 
do  not  Imow  of  any  experiments  that  have  been 
made  on  this  point,  that  the  effects  of  compres- 
sion would  be  of  the  opposite  character  to  thoae 
produced  by  extension.     The  action^  of  strain 
upon    susceptibility   no   doubt  explains  a  yciy 
curious    effect,    first    noticed,    I    believe,  by 
Prof.     Wiedemann,     which     occura    when   » 
circularly    magnetised    iron    wire   is  twisted. 
It  may  be  well  to  explain  what  is  meant  bj-  cir- 
cular magnetisation.    Suppose  that  we  ma^etiae 
a  strip  of  very  thin  iron  or  steel  and  bend  it  into 
the  form  of  a  ring  Uke  an  ordinary  napkin  lingi 
making  the  joint  between  the  ends  so  perfect 
that  there  is  no  brtok  whatever  in  the  continui^ 
and  uniformity  of  the  iron.     Such  a  ring  will 
exhibit  no  external  indication  of  magnetism,  for 
the  lines  of  force  which  proceed  from  the  north 
pole  will  at  once  enter  the  south  pole  without 
passing  through  the  air   at    all.     By  properly 
joining  a   number  of  such  rinp  together  wj 
might  form  a  circularly-magnetised   tube,  »na 
if  we  filled  up  this  tube  with  a  series  of  simiMly 
prepared  tubes  of  gradually  decreasing  diameter, 
fittmg  perfectly  one  within  the  other,  we  riiouia 
build  up  a  circularly -magpietised  solid  rod.    -A 
rod  so  constructed  would,   like  the  elcmenW 
rings  composing    it,    yield    no   sign   of  m*^" 
neSsation    to    ordinary     tests,    for    no    uy5» 
of    force     would     issue     from     it    into   iw 
surrounding    space.     Nevertheless,    it    "^^ 
be  magnetised.     An   iron    rod    or    wire  m«y 
be  circularly  magnetised  by  the  simple  optf«wOB 
of  passing  an  electric  current  through  it.  ^*^ 
a  piece  of  thick  iron  wire  which  has  ^^^'"^ 
treated.    Bringing  one  end  of  the  '^"^.^it, 
magnetometer,  we  see  that  no  material  ^^^f^ 
is  produced.    But  if,  while  holding  the  end  w 
the  wire  which  is  nearest  to  the  niap»«*^v^-?? 
RtMdilv  aa  ivMsihle.  I    ffive  a  sli^  dOCS^^ 
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4^ wist  to  the  other  ond,  tiie  spot  of  light  is  de- 
flected violsntly  towards  the   right,   indicating 
that  the  fixed  end   of   the    ^dre  hsks  become  a 
strong  south  pole.     If  we  reverse  the  twist  the 
polarity  is  at  once  reversed,  and  the  spot  of  light 
fliee  to  the  opposite  end  of  the  scale.     We  may 
repea^i  this  operation  a  great  many  times,  giving 
the  wire  either  polarity  at  will  by  the  application 
of   a    suitable   twist   at    the    free  end.     Prof. 
Chrystal  has  given  an  explanation  of  this  pheno- 
jnenon  which  appearstobe  quite  satisfactoiy.  Fig. 
h  is  intended  to  represent  short  length  of  a  wire 
whiclL  has  been  circularly  magnetised  by  a  cur- 
rent passingfromabore  downwards.  The  magnetic 
force  at  any  point  P  in  the  wire  is  in  the  hori- 
zontal direction,  PB.     Suppose  the  wire  to  be 
fixed  at  the  bottom  and  to  be  twisted  at  the 
upper  end  in  the  direction  indicated  by  the  arrow- 
head T  (i.e.,  in  a  counter  clock- wise  direction  as 
seen  from  above),  then  the  metal  is  stretched  in 
some  such  direction  as  P  E,  and  compressed  in 
auiother  direction,  P  E.     P  £  and  P  R  therefore 
become  axes  of  greatest  and  least  snaceptibilitT, 
^nd  Uie  resultant  magnetisation  wiU  take  the 
direction  P  B',  which  has  a  vertical  component 
<lowiiwards  in  the  direction  P  A.     The  lower  end 
of  the  wire  should,  therefore,  exhibit  northpolarity 
s^s  tlie  experiment  shows  that  it  does.    The  effect 
caused  by  stress  upon  the  susceptibility  of  the 
«3iafnetic  metal  nickel  is  opposite  to  that  produced 
^  iron.     Stretching  diminishes  its  suseeptibUity, 
<,^m.pre88ion  increases  it.     Hence,  if  we  perform 
'^hc  twisting  experiments  with  a  wire  of  nickel 
^^lustead  of  iron,  the  resulting  polarities  should  in 
^cach  case  be  the  contrary  of  those  which  we  just 
Tiow    observed.      This   also    agrees    with    the 
experiment.     We    now  pass  to  the  considera- 
tion of    what  appears  to    be   a   class  of  con- 


verse phenomena.  As  the  magnetic  qualities 
of  a-  rod  of  iron  or  other  magnetic  metal  are 
affected  by  a  temporary  strain  or  slight  altera- 
tion of  its  form,  so  it  has  been  found  that  the 
form  of  such  a  rod  may  be  slightly  altered  by 
magnetising  it.  About  the  year  1840  Joule 
ascertained,  by  the  aid  of  a  delicate  piece  of 
apparatus,  that  a  bar  of  iron  became  a  little 
long^er  when  it  was  magnetised,  resuming  its 
ori^mal  length  on  the  disappearance  of  the 
magnetism.  The  experiment  is  a  weU-known 
one,  and  is  often  referred  to  as  tending  to  throw 
light  on  the  real  nature  of  magnetic  phenomena. 
But  the  simple  statement  that  an  iron  rod  is 
lengthened  by  magnetisation  does  not  contain 
the  whole  truth.  Joule  found  that  when  he 
gradually  raised  the  magnetising  force  from  a 
small  imtial  value,  his  iron  bars  at  first  increased 
in  length  somewhat  quickly  and^  after- 
wards more  and  more  slowly,  until  when 
the  magnetising  force  had  reached  about 
100  units  they  appeared  to  have  attained  a  limit, 
and  ceased  altogether  to  expand.  At  this  point, 
therefore.  Joule  stopped  his  experiments,  and 
for  40  years  or  more  it  seems  that  no  one  else 
ever  carried  them  any  further.  In  the  year  1885 
an  accidental  observation  led  me  to  believe  that 
there  was  still  something  to  be  learnt  about  the 
matter,  and  I  accordingly  proceeded  to  repeat  the 
experiment  with  far  stronger  magnetising  forces 
than  had  previously  been  employed.  The  latest 
results  are  clearly  shown  in  the  diagram  Fig.  6, 
in  which  the  horizontal  ordinates  represent  the 
magnetisinff  force  in  C.G.S.  units,  and  the 
vertical  or(unates  the  elongations  in  ten  millionths 
of  Uie  length  of  the  rod.  Looking  at  the  carve 
marked  ^*  Iron,"  we  see  that  as  the  magnetising 
force  rises  horn  zero  up  to  125  units,  the  roo* 


gradually  becomes  longer.  But  when  the 
magnetising  force  is  raised  beyond  thi« 
value,  the  rod,  instead  of  simply  retaining 
its  TtinTimnm  extension,  begins  to  contract  again, 
resuming  its  original  len^h  with  a  force  of 
about  275.  Still  further  mcreasing  the  force, 
the  iron  is  found  to  become  actually  thwter  than 
it  was  in  the  unmagnetised  condition;  and  it 
continues  te  contract  until  the  force  has  attaiaed 
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the  value  of  about  1,000,  beyond' which  point  its 
length  becomes  sensibly  constant.  The  same 
diagram  gives  the  results  of  experiments  made 
with  the  two  other  mag^tio  metals,  cobalt  and 
nickel.  Cobalt,  it  will  be  seen,  behaves  oppo- 
sitely to  iron:  it  be^^ins  by  contracting,  and 
after  attaining  a  mmiTmiTn  length,  becomes 
longer  again.  Nickel  also  is  found  to  contract, 
but,  unluce  cobalt,  it  never  passes  a  minimum,  its 
lengtii  remaining  unchanged  when  the  mag- 
netising force  exceeds  the  value  of  about  800. 
The  contraction  of  nickel  under  magnetisa- 
tion had  been  previously  observed  by  Prof. 
Barrett.  It  must  be  remembered  that  the 
absolute  magnitude  of  these  elongations 
and  retractions  is  exceedingly  small.  Thus  the 
greatest  elongation  of  the  iron  rod  used  in  these 
experiments  was  barely  6 -millionths  of  an  inch. 
The  measuring  apparatus  is,  therefore,  neces- 
sarily one  of  great  delicacy.  That  which  I  have 
constructed,  and  which  is  now  before  you,  will 
measure  small  changes  of  length,^  to  one 
25 -millionth  of  an  inch.  Imagine  an  inch  to  be 
divided  into  so  many  equal  pi^,  that  to  count 
them  at  the  rate  of  100  a  minute  day  and  nig^t, 
without  ever  resting,  would  require  six  months* 
continuous  work ;  then  this  instrument  is 
capable  of  measuring  one  of  such  parts.  The 
nature  of  the  apparatus  in  indicated  in 
Fig.  7.  The  iron  rod  to  be  examined  is 
placed  in  an  upright  position  inside  the 
magnetising  coil.*  Its  upper  end  acts  at 
B  upon  a  K)ng  lever  which  turns  upon  a  knife- 
edge  very  near  to  B ;  the  other  end  of  the  lever 
tilts  a  small  mirror,  M,  which  also  turns  upon 
knife-edges,  or  rather  needle-points.  By  means 
of  a  lime&ght  lantern  the  image  of  a  horizontal 
wire  is,  after  reflection  from  the  mirror,  pro- 
jected upon  a  distant  vertical  scale.  A  very 
slight  deflection  of  the  mirror  causes  a  consider- 
able movement  of  the  image,  and  from  the  extent 
of  this  movement  the  change  in  the  length  ef  the 
wire  can  be  easily  calculated.  In  a  ruae  kind  of 
way  I  can  show  you  the  instrument  in  operation. 
The  image  of  the  !wire  is  seen  as  a  black  line 
across  the  scale  which  is  hanging  upon  the  wall. 
When  a  current  of  electricity  of  sufficient 
strength  to  produce  a  field  of  about  100  is  passed 
through  the  coil,  the  image  of  the  wire  at  once 
moves  downwards,  showing  that  the  length  of 
the  iron  rod  has  become  greater.  A  current 
five  or  six  times  as  strong  as  the  last  is 
now  turned  on.  Inmiediately  the  black  image 
moves  in  tiie  upward  direction,  indicating  a 
diminution  in  the  length  of  the  iron.  It  has 
lately  been  shown,  mathematically,  by  Prof.  J. 
J.  Thomson,  of  Cambridge,  that  this  remarkable 
behaviour  of  an  iron  rod  in  elongating  with  a 
moderate  magnetic  f onte  and  contractii^  with  a 
strong  one,  is  a  necessary  consequence  of  the 
phenomenon  which  has  already  been  spoken  of 

*  For  farther  details  of  the  anaagement  see  Proc,  Boy. 
Boo.  No,  842, 1886,  p.  110,  and  PhU.  Tran$.  VoL  CLXXCX. 
(1888),  A,  p.  a06.  The  instminent  used  at  the  lectore  wan 
made  after  the  latterpaper  had  been  communicated,  and 
was  exhibited  at  the  fioTal  Society  Soii^  in  May,  1888. 
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as  the  <*yi]lari  revennl.'*  ThiB  being  so,  we 
may  venture  to  make  a  prediction  with  regard  to 
comlt  and  nickel  We  can  foresee  with  tmerable 
certainty  that,  if  the  experiment  were  made,  a 
Villari  revenal  would  be  found  to  occur  with 
cobalt,  and  that  it  would  be  of  the  opposite 
character  to  that  in  iron — ^L.e.,  stretclnng  would 
diminiah  the  magnetisation  when  the  magnetic 
force  was  weak,  and  increase  it  when  the  magnetic 
force  was  strong.  I  am  not  aware  that  such  an 
effect  has  been  yet  observed.  In  nickel,  on  the 
ether  hand,  there  will  be  no  YLUari  reversal  at  aU. 
This  latter  statement  has  already  been  to  some 
extent  verified,  since,  although  sevtt[al  attempts 
have  been  made  (some  quite  recently  by  Prof. 
Ewing)  to  detect  such  reversal,  none  have  been 
attended  bv  success.  A  few  words  in  conclusion 
with  regard  to  the  effect  of  heat.  Iron,  when  made 
red  hot,  loses  its  susceptibility,  and  practically 
becomes  a  non-magnetio  metal.  Nickel  loses  the 
greater  part  of  its  magnetic  property  at  a  much 
lower  temperature,  perhaps  about  300^  C.  1 
have  here  a  piece  of  apparatus  in  which  this 
effect  is  rather  neatly  shown.  A  copper  disc  to 
which  a  thin  projecting  tongue  of  nickel  is 
soldered,  hangs  like  the  bob  of  a  pendulum  from 
a  double  thread.  This  bob  is  drawn  out  of  its 
normal  position  by  the  action  of  a  horizontaUy- 
fixed  bar-magnet,  which  attracts  and  holds  fast 
the  nickel  tongue.  We  place  a  spirit-lamp  be- 
neath the  tongue.  In  a  few  seconds  the  heat 
destroys  the  magnetic  quality  of  the  nickel,  so 
that  the  magnet  can  no  longer  hold  it.  The  bob 
accordingly  falls  back  under  the  action  of 
gravity,  and  pezforma  an  oscillation.  In  the 
course  of  its  swing,  however,,  the  metal  becomes 
oooler,  and  when  it  returns  to  the  neighbourhood 
of  the  magnet  the  tongue  is  once  more  attracted. 
But  again  becoming  heated  by  the  flame,  it  is 
instantly  liberated,  and  the  process  in  repeated. 
By  properly  regulating  the  size  of  thoflunethe 
bob  may  be  kept  swinging  for  a  considerable 
time,  like  the  pendulum  of  a  clock,  especially  if 
the  uniformity  of  the  action  is  not  affected  by 
currents  of  air.  This  exhausts  the  list  of  cuzio* 
sitiea  which  I  have  selected  'for  review  this 
evening.  If  they  do  not  for  the  most  part  appeal 
very  steongly  to  the  commercial  instincts  of  the 
so-called  practical  man,  thev  are  nejrsrtheleas  of 
much  scientific  interest,  and  no  molecular  theory 
of  magnetism  will  be  complete  which  fails  to  give 
a  fuU  account  of  every  one  of  them. 


CASHHG   CntCtTLAB   TOOTHED 
^^  SEOMEHTS.* 

rpHERE  is  a  particular  point  to  be  observed  in 
_L  the  casting  of  circular  toothed  segments  for 
large  wheels.  A  large  wheel  of  20ft.  diameter  will 
be  cast  in  ten  segments  of  16  or  20  teeth  each.  If 
each  segment  be  carefully  measured,  it  will  be  found 
that  the  end  two  or  three  teeth  are  of  wrong  pitch : 
they  lean  awa^  from  the  middle  of  the  segment 
sometimes  quite  considerably.  I  have  myself 
dressed  off  Am.  to  |in.  from  teeth  of  5in.  pitch. 

Often  onr^  the  end  tooth  suffers ;  the  next  tooth, 
if  affected,  is  only  slightly  so,  and  the  third  hardly 
appreciably  so.  The  cause  of  this  irregularity  is 
variously  stated.  Some  moulders  ana  pattern- 
makers will  tell  you  that  the  ramming  of  uie  sand 
between  the  teeth  has  the  effect  of  altering  the 
radius  of  curvature  of  the  segment  and  throwing 
the  end  teeth  outwuds.  In  other  words,  this  ex- 
planation would  imply  that  our  segments  for  a  20ft. 
wheel  of  200  teeth  are  really  only  of  a  radius  suit- 
able for,  say,  a  19ft.  wheel  of  190  teeth. 

Others  again  will  explain  the  discrepancy  by 
saying  that,  as  the  casting  contnM^  in  the  sand,  the 
body  of  the  segment  shortens  and  draws  away  from 
the  end  teeth  to  a  slight  extent,  and  these,  being 
still  soft,  are  bent  over  by  the  contraction  of  the 
body  of  the  casting.  This  explanation  will  be  less 
acceptable  to  those  who  bdieve  that  cast-iron  ex- 
pands at  the  moment  of  solidifying.  The  fault  is 
very  irregular ;  a  flrst-olaas  moulder  whom  I  once 
knew,  and  who  was  very  successful  in  obtaimng  very 
accurate  segments,  informed  me  that  he  overcame 
the  difficulty  by  firmly  bedding  in  the  sand  at  each 
end  of  the  pattern  a  neavy  mass  of  iron.  He  then 
rammed  up  the  teeth,  beginning  from  the  end  teeth 
and  proceeding  towards  tbe  middle  of  the  segment. 
He  claimed  this  proceeding  kept  the  pattern  from 
being  deformed  by  the  pressure  of  the  rammed  sand 
teeth,  and,  as  judged  by  results,  there  was  truth  in 
his  reasoning,  for  the  peculiar  distortion  of  the  end 
tooth  or  two  would  be  much  less,  or  entirely 
absent^  in  this  man's  castings.  When  large  wheels 
are  built  up  of  segments,  great  care  is  needed  in 
pitching  these  at  the  points  of  junction,  for  it  is 
easy  to  see  that,  as  the  end  teeth  of  each  contiguous 

*  By  W.  H.  Booth,  In  Ameriean  Machinist. 


pair  of  segments  are  distorted  in  opposite  directions, 
there  is  a  sudden  transference  as  the  junction  is 
passed,  from  a  slack  to  a  tight  pitch. 

One  advantage  of  the  moulding  machine  for  large 
gears  is  that  a  complete  circle  or  wheel  rim  can  be 
cast.  The  disadvantage  of  this,  however,  is  that 
there  is  a  greater  c£mce  of  waste  arising  from 
failure  of  some  of  the  first  moulded  teeth,  espe- 
cially when  the  wheel  is  large  or  of  small  pitch. 

Many  foundries,  however^  have  no  laige  mould- 
ing machine,  and  moulding  machines  are  not 
specially  noted  for  producing  accurately-pitched 
gears.  I  would  suggest  to  those  moulders,  and  to 
foundries  generally  who  really  desire  to  cast  gear 
segments  with  accuracy,  and  avoid  entirely  the  dis- 
tortion of  the  endmost  tooth  or  teeth,  that  they 
should  adopt  the  following  plan.  I  have  not  my- 
self tried  it,  but  have  reason  to  believe  it  will 
answer. 

To  the  mould  of  segment  as  shown  in  sketch  I 
would  add  two  or  three  radial  channels,  abo,  which 
should  be  moulded  with  a  plain  bar  and  communi- 
cate with  a  cross  channel,  d.  The  segment,  when 
cast,  would  then  be  simply  part  of  a  wheel  rim 
with  attached  aims.  In  solidifying  and  cooling 
in  the  mould,  the  contraction  of  the  bars 
or  arms  a  b  e  would  draw  the  segment  bodily 
towards  the  centre  of  the  circle  of  which 
it  forms  a  part.  The  circumferential  con- 
traction would  take  place  as  before,  but  would 
not  now  have  the  effect  of  distorting  the  end  teeth, 
for  the  reason  that  the  segment,  as  it  contracted  in 


length,  would  be  simultaneously  drawn  into  a  posi- 
tion suitable  for  that  length.  Of  course  the  bars 
abed  would  be  only  so  much  pig-metal,  and  be 
returned  to  the  furnace.  They  diould,  of  course, 
be  proportioned  so  as  to  have  a  proper  rate  of  con- 
traction not  slower  than  that  of  the  segment  itself. 
Precautions  to  allow  the  contraction  of  the  arms,  to 
have  full  effect  on  the  segment,  will  suggest  them- 
selves to  the  moulder  in  the  way  of  rendering  the 
resistance  of  the  mould  as  small  as  consistent  with 
holding  the  molten  metal.  On  such  points  I  need 
not  further  enlarge,  except  to  say  that,  as  the  mis- 
chief of  distortion  is  probably  effected  at  and  soon 
after  the  point  of  soliaification,  when  the  teeth  are 
easily  bent  out  of  the  true  ramal  Ihie,  it  will  be  in 
the  orrection  of  good  practice  to  free  tiie  teeth  of 
rammed  sand  as  soon  as  practicable  after  solidity  is 
gained.  They  can  be  covered  agun  with  loose  sand 
to  prevent  too  rapid  ooolinf,  but  if  made  free,  and 
the  top  weights  removed,  uie  temporary  anns  may 
be  cut  away  any  time;  at  once,  if  desired.  The 
small  extra  expense  in  moulding  and  ^^fftTig  taich. 
arms  ous^t  to  be  repaid  in  accuracy  and  satis&ction 
at  goodwork.  Of  course  the  bar  d  is  simply  in- 
serted as  an  anchor  against  which  the  arms  pull,  or 
these  might  be  cast  round  a  stoke  driven  m)wn  at 
the  centre  of  the  circle.  The  same  principle  of 
controlling  the  method  and  direction  ofoontraction 
may  be  employed  in  other  parallel  cases  of  irregular- 
shaped  castmgs,  and  will  be  found  useful.  I  ^lieve 
it  to  be  the  only  really  correct  method  to  insure 
accuracy  in  gear  segments. 


THE  HASTnras  telescope. 

ris  stated  that  Prof.  Charles  S.  Hastings,  of 
Yale  University,  New  Haven,  Conn.,  has  dis- 
covered a  method  of  finding  practicable  oombioa- 
tions  of  three  kinds  of  glasses  to  produce  objectives 
without  secondary  aberration.  ISome  of  the  results 
of  his  new  method,  as  applied  in  mulriyig  a  telescope 
of  small  size,  are  described  by  him  m  a  recent 
number  of  the  American  Journal  of  Science  as  fol- 
lows : — The  largest  objective  which  could  be  made 
of  the  pieces  in  my  possession  was  of  2|in.  dear 
aperture.  This,  though  smaller  than  desoed,  was 
sufficient  to  give  a  fairly  satisfactory  answer  to  the 
questions.  Accordingly,  the  glasses  were  worked 
accuratoily  to  the  curvatures  and  thicknesses  oorre- 
sponding  to  the  computations  and  mounted  for  use. 
The  astonishing  beauty  of  the  images  in  the  new 
telescope  was  us  most  surprising  feature  at  first. 
Thfi  familiar  purple  was  wholly  wanting,  or,  at 
least,  could  only  be  recognised  with  the  closest 


attention,  with  magnifying  nowen  greater  than 
forty  to  tne  inch  aperture,  ana  on  objects  most  soit* 
able  to  its  exhibition.  But  the  moment  that  the  in- 
strument was  applied  to  astronomical  use  it  wu 
also  evident  that  its  defining  power  was  remark- 
able. The  companions  to  Polans  and  Ragel«  instead 
of  being  objects  which  require  somewhat  cax^fo] 
lookmg,  as  is  tiie  case  with  my  eye  and  an  ordiosij 
achromatic  of  the  same  aperture,  were  striking 
plain.  More  difficulty  but  certainlyseen,  was  Xbit 
fifth  star  in  the  trapezium  of  Orion.  The  biiiazy  star 
Eta  Orionis  was  so  well  elongated  that  its  postioD 
angle  was  estimated  to  within  5*"  of  its  true  value. 
On  the  other  hand,  Xi  Urssa  Blaj.,  which  I  suppose 
to  have  at  present  a  separation  of  1*7",  was  divided 
only  with  difficulty  on  a  fairly  good  evening,  though 
it  was  supposed  that  it  would  be  easy.  Satozn 
showed  all  that  I  have  seen  with  an  adminUe 
telescope  of  considerably  greater  apertures,  in- 
duding  more  than  half  of  Ball's  division,  the  ring 
C,  a  sinc^e  belt,  and  five  satellites,  though  Tethys 
and  Dione  have  not  been  seen  ufuess  they  had  an 
donation  equal  or  ereater  than  that  of  the  end  of 
the  nng.  Rhea  has  oeen  seen  in  conjunction.  By 
reference  to  the  records  of  many  obsemtioDS  whicn 
I  have  made  with  various  telescopes,  the  power  of 
the  new  telescope  was  estimated  as  equivalent  to  a 
3iin.  objective  of  the  ordinary  construction.  T^ 
powers  uised  varied  from  63  to  265  diameters,  vith 
19i  as  the  most  satisfactory  for  Saturn  and  for 
double  stars.  Another  method  of  determining  the 
relative  power  of  the  telescope  was  by  oomparinE 
the  distances'  at  which  a  table  of  logarithma  oould 
be  read  with  it,  and  a  very  perfect  teteacope  of  2^. 
aperture  made  a  number  of  years  ago,  and  with 
vmich  I  have  observed  a^preat  deal.  Allowing  for 
the  5  per  cent  increase  in  size  in  the  new  instrument, 
the  mean  of  five  tolerably  accordant  detenninatians 
indicated  a  gain  of  23  per  cent.,  or  that  the  new 
objective  was  equivalent  to  a  3|in.  objective  of  the 
oroinary  construction.  This  ratio  of  imnroTement 
is  doubtless  higher  than  would  jgenerally  be  ad- 
mitted as  possible  by  most  opticians,  but  it  muit 
stand  for  tne  present  as  the  best  value  attainable. 


VSEFUL   Am)   SCIEVTIFIC   VOTES. 

•  ei 

Bromide  of  Bthyl  as  an  Anseathetic.— 
Bromide  of  ethyl^  C^H^r,  which  was  recommended 
as  an  aneesthetic  in  dental  practice  by  Herr 
Schneider,  dentist  to  the  Qerman  Emperor,  at  the 
Munich  Odontological  Congresa  held  last  year,  has 
since  that  time  been  employed  in  a  large  number  of 
cases  by  Dr.  Friederich  Herz,  a  dental  surgeon  in 
Vienna,  who  contributes  an  interesting  paper  on  the 
subject  to  the  Internationale  Klinisehe  jtundtckw 
of  April  14th.  He  uses  a  simple  inhaler  like  that 
of  Skinner,  with  some  cotton*  wool  inserted  to  goak 
up  the  bromide  of  ethyl,  of  which  he  poun  in 
about  j|oz.  at  fiivt,  adding  a  little  more  afterwards 
if  re(^uired.  In  some  cases  less  than  7dgr.  proTed 
suffioant.  Anaasthesia  came  on  rapidly,  uniaUjm 
one  or  two  minutes,  and  then  was  sufficient  for 
from  five  to  eight  extractions.  The  patients  took 
the  bromide  far  better  than  chloroform  or  ether, 
neither  struggling  so  much  nor  presenting  any  un- 
pleasant    symptoms    after    waking    up.     some 


patients,  who  had  previously  suffered  a  good 
from  ether,  expressed  themselves  as  higblr 
delighted  with  the  new  drug.  Br.  Herz  has  not 
tried  the  bromide  on  young  ^lildren,  but  he  thinks 
it  will  be  found  very  suitable  for  them,  in  conse- 
quence of  its  not  unpleasant  taste  andthesimplidty 
of  the  apparatus  required.  How  far  bromide  of 
ethyl  would  be  apphcable  in  important  cperatxmi 
cannot  as  yet  be  stated.  Blum,  of  Bamber^i  heir- 
ever,  repeated  the  inhalation  at  a  single  aittmg.sDd 
was  enabled  to  extract  32  very  firmly- set  roots.  It 
may  be  mentioned  that  according  to  Lewin,  hiomiaB 
of  ethyl  does  not  induce  paralysu  of  the  heart. 

I>evelopment  of  the  SkolL— Dr.  Dight  gire 
an  account,  in  the  Journal  of  t/te  American  .Vr/K*- 
AsaociatioHf  of  his  examination  of  a  collection  of 
human  skulls  which  are  stored  away  in  on  uld 
monastery  in  the  Kedron  Valley,  midway  betwt«J 
Jerusalem  and  the  Dead  Sea.  The  doctor,  who  a 
professor  of  anatomy  in  the  American  CoUege  « 
Beirut,  Syria,  has  made  a  carefbl  oompatisoD  ox 
these  skulls  with  those  of  the  same  race  at  the 
present  day.  The  measurements  show  some  »gp' 
Scant  differences.  The  Caucaoan  skull  has,  dimng 
the  past  13  centuries,  increased  in  drcumftrenrt 
nearly  2in.,  and  has  gained  in  cranial  capojoir 
3^.in.  There  has  been  no  increase  in  wi<lth.  Tn« 
brain  has  gained  in  height  and  length— i-e..  thore 
has  been  a  development  of  the  upper  and  anjencr 
parts  of  the  brain,  the  parts  which  we  should  »• 
peotto  increase  by  education  and  <^rilisabi«^ 
they  preside  over  the  moral  and  xntaDew* 
functions.  The  lower  portions  of  tiio  hrwn.  » 
which  the  lower  or  more  selfish  propowiti»  ^ 
centred,  and  which  give  breadth  to  th«  head,  wwv 
in  the  march  of  the  centuries,  failed  to  ^  " 
rapidly  as  the  higher  brain  oentres,  hence  the  m- 
increase  in  the  width  of  our  skulls.-/'^*'''' 
Medical  Journal. 
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ALTHOUGH  the  April  meteots  were  watched 
for  by,  amongst  other  ohBarvers,  Prof. 
Henchel,  Mr.  Denning,  Mr.  Backhoufle,  and 
Mr.  Monck,  few  were  seen,  but  some  of  them 
were  of  considerable  importance.  A  notable 
specimen  was  obeerved  by  Mr.  Backhooso  and  by 
Prof.  Herschel,  over  Derbyshire,  and  the  latter 
has  estimated  the  beginning  and  end  points  to  be 
as  low  aa  50  and  46  miles  respectivelv.  Another 
observed  by  Mr.  Denning  and  Prof.  Herscbel  was 
estimated  to  be  76  and  60  miles  above  Monmouth- 
shire. 

The  variable  X  Cygni  forms  the  sabject  of  a 
note  by  Mr.  YendalT  in  No.  191  of  Gould's 
Astronomical  Journal.  Its  [character  was  dis- 
covered by  Mr.  S.  Chandler  in  1886;  but  its 
variability  is  somethinff  of  a  puzzle,  the  interval 
between  rawTiitt^i^yn  and  mft'giTpww]  differing  so 
much  in  length  at  various  epochs. 

By  the  death  of  Mr.  John  Thomas  Crosaley, 
at  the  ripe  age  of  89  years,  the  nation  loses  a 
man  who  was  in  his  active  life  one  of  the  most 
aocompUshed  teachers.  A  pupil  of  Joseph  Lan- 
caster, he  imbibed  the  true  system  of  educating, 
as  distinguished  from  cramming,  and  under  his 
care  what  are  known  as  *•  British  "  Schools  were 
multiplied  and  guided  bv  teachers  who  were 
traioed  under  Crossley.  His  greatest  success  was 
probably  his  system  of  mental  arithmetic,  by 
which  many  of  the  boys  at  his  model  school  were 
able  to  perform  astonishing  feats,  and  his  work, 
''The  Intellectual  CalcuUtor,''  had  in  conse- 
quence an  enormous  sale,  passing  through  nearly 
a  hundred  editions.  For  many  years  Mr.  Crossley 
had  retired  from  active  work ;  but  in  his  home 
At  Cheyne-walk  he  was  always  pleased  to  talk 
over  schemes  of  education  wiUi  his  old  friends 
and  pupils. 

The  death  is  announced  of  Mr.  Bobert  Damon, 
F.G.S.,  the  well-known  geologist,  conchologist, 
and  naturalist,  on  the  4th  inst ,  at  his  museum  at 
Weymouth.  He  was  in  his  7oth  year.  Mr. 
Damon  waa  a  great  traveller,  having  wandered 
all  over  £nrope,  and  penetrated  into  Asia  and 
Africa.  He  was  the  author  of  an  elaborate  work 
on  the  "Geology  of  Weymouth  and  District," 
and  possessed  one  of  the  finest  collections  of  shells 
in  this  coiintry.  He  obtained  a  marvellous  series 
of  fossil  fishes  from  the  Ci'etoceous  of  the 
Lebanon,  Syria,  now  in  the  British  Museum,  also 
a  most  complete  example  of  the  skeleton  of  the 
rare  and  now  quite  extinct  sirenian,  "Steller's 
Sea-cow,"  from  Behring's  Island.  Some  few 
years  aso,  when  in  Russia,  he  traveled  from 
Nijni  Novgorod  down  the  Volga  to  Astrakhan 
for  the  porpoee  of  collecting  &e  fishes  of  the 
Caspian  Soa.  He  lately  purchased  the  celebrated 
collections  forming  the  "  Museum  Godeffroy  **  in 
Hamburg.  Mr.  l)amon*s  loss  will  be  keenly  felt 
by  a  wide  circle  of  scientific  friends  all  over  the 
world,  by  whom  he  was  warmly  respected  and 
esteemed. 

Blr.  William  Wells,  of  Holmewood,  Peter- 
borough, died  the  other  day,  at  his  London 
residence,  in  his  Tlst  year.  Mr.  Wells  was 
elected  on  the  Council  of  the  Boyal  Agricultural 
Society'  in  1861,  and  chairman  of  the  chemical 
committee  in  1866,  a  position  he  held  up  tiU  the 
time  of  his  death.  As  a  practical  agriculturist, 
his  name  will  long  be  remembered,  especially  in 
connection  with  the  work  he  accomplished  in  the 
draining  and  reclamation  of  Whittlesea  mere. 

In  his    Friday  evening  discourse  on  "Alu- 
minium," at  the  Royal  Institution  last  week,  Sir 
Henry  Roscoe  showed  an  enlarged  photograph  of 
a  page  of  Sir  Humphry  Davy's  note-book  for 
October  19,   1807,  in  which  are  recorded  the 
lesolts  of  some  experiments  with  the  alkaUes  and 
alksline  earths  previously  supposed  to  be  elements. 
The  commercial  production  of  aluminium  had 
improved,  Sir  Henry  Roscoe  said,  in  the  possi- 
Whtvof  obtaim'ng  it  in  greater  purity,  mtiie 
rapidity  of  the  processes,  and  in  diminished  cost. 
It  could  not  be   obtained,  as  iron  was,  from 
'•ironstone"    by   melting,    but   a  roundabout 
ittfithod  had  to  be  followed,  and  improvements  in 
puuiufacturing  the  different  materials  employed 
^  successive  stages  had  helped  in  the  production 
wolaminimn.     For  example,  in  the  reduction 
HBom  chloride  of  aluminium,  sodium  is  employed. 
^^»in  1856,  cost  4s.  an  ounce;  now  it  is  4s. 
per  poxmd,  and  is  turned  out  in  vast  quantities  at 
ftwte  fir  more  rapid  than  a  few  years  back. 
Some  e!  the  details  of  its  production  were  de- 


scribed, and  the  lecturer  passed  then  to  the  pre- 
paration of  the  chloride  of  aluminium  from  wtuch 
the  metal  itself  is  obtained  by  tho  action  of 
sodium.  With  regard  to  the  cost  of  the  coal 
employed  in  the  processes,  he  said  it  must  not  be 
supposed  that  anything  like  London  prices  were 
paia— 48.  per  ton  was  the  avera^.  The  elimi- 
nation of  iron  and  other  impurities  had  been  the 
subject  of  much  study.  Now  a  bar  of  the  well- 
made  metal  would  have  only  1  per  cent.  Many 
of  the  uses  of  the  metal  wore  referred  to.  It 
could  now,  he  said,  be  drawn  into  very  fine  wire, 
with  a  high  breaking  strain.  Tubes  of  it  have  a 
beautiful  sound  when  struck,  but  as  yet  it  had 
not  been  successfully  used  for  bells.  Being  so 
light,  it  was  well  suited  for  optical  instruments, 
as  it  possessed  great  atren^^th.  In  art  metal  work 
it  had  the  advantage  of  bemg  easily  manipulated, 
and  it  formed  a  good  surfi&ce  for  gilding. 

The  Bumf  ord  Medals  of  the  American  Academy 
of  Arts  and  Sciences  have  been  presented  to  Prof. 
Albert  A.  Micholson. 

The  Croonian  lectures  to  be  delivered  by  Dr. 
Lauder  Brunton  before  the  Royal  College  of 
Physicians  on  Thursday,  June  6,  13,  20,  27,  and 
July  4,  will  be  on  the  '*  Connection  between 
Chemical  Constitution  and  Physiological  Action." 
The  lectures  are  delivered  at  5  p.m. 

Sir  John  Soane*s  Musemn,  13,  Lincoln's  Inn- 
fields,  will  be  open  from  11  to  5  on  Tuesdays, 
Wednesdays,  Thursdays,  and  Saturdays  in  May, 
June,  July,  and  August.  Cards  of  admission  for 
**  private  days,  or  for  students,  can  be  obtained 
of  the  Curator  at  tho  Museum. 

At  the  Royal  Botanic  Society^s  G^ardens, 
Regent's  Park,  Mr.  £.  M.  Holmes  lectures  to- 
day on  '*  British  Poisonous  Plants,"  at  4  o'clock. 

At  the  Royal  Society,  on  May  2,  a  long  pai)er 
was  read  **  On  the  Spectrum,  Visible  and  Photo- 
graphic, of  the  Great  Nebula  in  Orion,"  by  Dr. 
W.  Huggins,  F.R.8.,  and  Mrs.  Huggins,  which 
boars  on  a  subject  which  has  recently  been  much 
discussed  in  some  scientific  circles.  In  his  *  *  general 
conclusions,"  Dr.  Huggins  says,  '*  It  seems  to  me 
premature,  until  we  can  leam  more  of  the  signifi- 
cance of  tho  new  groups  of  lines,  and  especially 
of  their  connection  with  the  nebular  matter 
generally,  or  with  certain  condensed  parts  only, 
to  express  more  than  provisional  suggestions  as  to 
the  nature  of  these  nebulsB.  It  may  be  that  they 
represent  an  early  stage  in  the  evolutionary 
changes  of  the  heavenly  bodies." 

In  an  addendum  to  a  paper  on  *'Tho  Wave- 
Length  of  the  Principal  Line  in  the  Spectrum  of 
the  Aurora"  (Proe.  Roy.  Soc.  Vol.  XLV.),  Dr. 
Huggins  says:  ** After  consideration,  I  think 
that  I  ought  to  point  out  that  Mr.  Lockyer's 
recent  statement  that  '  the  characteristic  line  of 
tho  Aurora  is  the  remnant  of  the  brightest  man- 
ganese fluting  at  558,'  is  clearly  inadmissible, 
considexing  the  evidence  we  have  of  tho  position 
of  this  line." 

The  cottage  in  which  Alessandro  Volta  spent 
the  summer  and  autumn  months  of  many  years 
in  those  studies  which  resulted  in  the  discovery  of 
the  pile  which  beers  his  name'  has  been  secured 
as  puUic  property,  and  the  littie  house  in  tho 
villa^  of  Lazzate  now  has  a  tablet  bearing  an 
inscription  of  which  the  following  is  a  transla- 
tion : — **  Alessandro  VoUa  in  this  his  modest  and 
■  beloved  house  tested  and  completed  the  marvel  of 
the  Pile,  the  renovatress  of  science  and  industry, 
whence  the  country  folk  in  their  astonishment, 
and  also  in  their  gratitude  for  the  American 
tuber  [potato!  he  was  the  first  to  bring  to  these 
parts,  called  nim  the  beneficent  magician.  The 
municipality  and  people,  in  recognition  and  in 
pride,  erected  this  stone  on  the  22nd  April, 
1889." 

A  contemporary  states  that  Dr.  Eiscnmann,  of 
Berlin,  has  invented  a  piano  which,  by  the  aid  of 
electro -xmignetism,  can  sustain,  increase,  and 
diminish  sound.  This  has  been  attempted  by 
other  experts,  notably  Boehm,  the  inventor  of 
the  metal  flute.  Another  novelty  will  be  that  1^ 
moving  the  electro -magnets  the  timbre  of  the 
tone  is  changed ;  for  example,  from  that  of  a 
violoncello  to  a  piccolo. 

An  electrical  standard  laboratory  has  been 
established  in  Paris,  with  funds  obtained  from 
the  profits  of  the  1881  Exhibition.  M.  de 
Merville  is  the  director,  acting  under  a  oonsult- 
ing  committee  of  ten.  Meters  of  various  lands 
are  tested,  standard  cells,  insulation,  conducti- 
bility  of  wires,  and  amongst  other  standardising 
wori  tho  photometric  value  of  lamps.     Special 


research  work  will  be  permitted  to  outsiders,  and 
regular  researches  will  be  carried  on  by  the  staff 
when  there  are  no  instruments  to  test.  For  in- 
stance. Hertz's  experiments  are  being  repeated 
and  verified.  The  laboratory  is  in  the  Place  St. 
Charles. 

I 

Prof.  Regnauld  recently  presented  a  note  to 
the  Academy  of  Medicine,  Paris,  in  which'  he 
stated  that  chloroform,  as  an  aniesthetic,  pos- 
sesses a  marvellous  power,  but  that  it  is  not 
without  danger,  and  under  the  infiuence  of  air 
and  light  is  rapidly  altered.  As  to  the  chloride 
of  methylene  introduced  to  notice  some  years 
ajgo,  the  researches  of  M.  Regnauld  have  estab- 
lished that  this  product  is  merely  a  mixture  of 
four  volumes  of  chloroform  with  one  volume  of 
ethylic  alcohol. 

In  Berlin  a  workman  employed  in  a  chemical 
factory  having  been  told  that  sulphonal  is  a  sopo- 
rific, and  wanting  something  of  the  kind  for  his 
wife,  determined  to  try  it  on  himself  first.  He 
took  30  grammes  and  slept  for  90  hours,  and 
after  a  short  interval  of  wakefulness,  slept  again 
for  24  hours,  without  experiencing  any  ill- 
effects. 

It  appears,  from  the  Report  of  the  C^ty  and 
Guilds  Institute,  that  the  gross  expenditure  at 
the  Central  Institution  was  £10,242  18s.  5d., 
and  the  amount  received  from  school  fees  was 
j£l,725  8s.  3d. ;  but  at  the  Finsbury  Technical 
College  the  expenditure  was  £8,142  8s.  2d.,  and 
the  amount  received  by  fees  was  £1,908  ds.  6d. 
It  is  satisfactory  to  find  that  the  number  of  can- 
didates in  the  technological  examinations  con- 
tinue to  increase. 

A  fine  specimen  of  the  kite  (Falco  nulvus)  was 
trapped  in  Surrey  recently.  This  bird,  which 
seems  to  have  been  quite  common  in  London 
itself  about  the  time  of  Henry  Vlll.,  is  now 
rarely  seen  even  on  the  moors,  though  it  is  some- 
times met  with  in  Wales. 

The  fastest  passage  yet  made  between  Cape- 
town and  Southampton  has  just  been  accom- 
plished by  the  Tartary  the  net  steaming  time 
beinff  17  nays  10  hours  28  minutes — an  average 
speed  of  14 '3  knots  for  the  whole  distance. 


Hair  Dyeing  among  Working  People.— If 
current  reports  are  to  be  believed,  the  practice  of 
dyeing  the  hair  is  not  merely  the  resource  of  a  few 
sensitive  persons,  but  has  become  somewhat  widely 
popular,  and  is  ruled  by  far  more  practical  con- 
siderations than  a  wish  to  seem  attractive.  Work- 
ing women,  and  even  men,  it  appears,  are  given  to 
decorating  themselves  in  this  way  as  a  matter  of 
necessity,  and  m  order  to  earn  their  living.  Grey 
hair  looxs  aged,  and  suggests  inefilciency;  or 
I>erhap8  it  does  not,  for  some  other  reason,  satisfy 
the  fancy  of  critical  customers ;  consequently  it  is 
not  in  favour  with  employers.  Hair  dyeing  has 
therefore  become  an  estabushed  custom.  Vigour, 
even  youth,  will  not  always  excuse  the  defect, 
though,  as  is  well  known,  greyness  is  in  a  multitude 
of  cases  no  true  sign  either  of  age  or  of  weakness. 
Such  a  state  of  matters  may  by  some  be  con- 
doned as  being  expedient.  To  our  mind  this  is  not 
enoueh.  There  must  be  something  bad  and  un- 
heolmy  about  a  system  which  condemns  an  appli- 
cant for  work  on  what  is  often  a  wholly  deceptive 
point  in  personal  appearance.  Where  my  hair  is 
clearly  a  mark  of  senue  failure  the  case  is  different. 
Rejection  is  often  inevitable,  though  the  fadlihr  of 
imposture  by  means  of  a  dye  proves  the  neea  of 
more  efficient  tests.  The  refusal  of  candidates 
physically  capable  on  this  ground  alone  is,  on  the 
other  hand,  simply  a  barbanty  of  taste.  One  can 
readily  sympatnise  with  persons  thus  virtually 
forced  in  sel^defenoe  to  practise  deceit.  A  varie^ 
of  hair  dyes  are  in  common  use.  Lime,  lead, 
ammonia,  copper,  nitrote  of  silver,  and  other 
matters  enter  into  their  composition.  Their  effect 
as  local  applications  is  far  from  innocuous,  though 
most  of  those  who  use  them  know  and  care  little 
about  their  specific  actions.  It  is  therefore  to  be 
hoped,  for  this  reason  also,  that  a  sensible  consider- 
ateness  on  the  part  of  emplojrers  will  render  need- 
less a  habit  the  mcrease  of  which  is  equally  discredit- 
able to  business  custom,  taste,  and  a  reputation  for 
honesty. — Lanett, 

On  the  20th  ult.  an  interesting  test  was  made  of 
a  small  locomotive  on  a  gradient  at  Feasley  Cross 
Collieries.  The  engine  has  12in.  cylinders,  20in. 
stroke,  40in.  wheels,  and  1401b.  per  square  inch 
TWATininTTi  working  steam  pressure.  It  puUed 
fifteen  loaded  waggons  up  a  gradient  1  in  50,  and 
through  a  curve  of  300ft.  radius.  The  gross  weight 
of  the  waggons  was  180  tons  and  the  engine  20  tons, 
the  total  weight  moved  being  200  tons.  The  engine 
was  made  by  Messrs.  Edwud  Borrows  and  Sons, 
of  the  Proviaence  Ironworks,  St.  Helen's  Junction. 


218 


ENGLISH  MECHANIC  AND  WOELD  OP  SCIENCE:   No.  1,259. 


May  10,  1889. 


LETTERS  TO  THE  EDITOR. 

[W»  do  not  hold  our»dve$ retpontibU  fnr  the  opinion*  of 
our  eomtpondentg.  The  Editor  rupoetfuUy  rtqutat*  that  oM 
commtaacaiuma  ihould  be  drctwn  up  at  bri^y  a*  poaailbU,^ 

AU  oommnnication*  «ik>«U  I*  addreutd  to  the  Eoitob  o/ 
A«  JSirousH  Mkcuaxio,  a32,  Strand^  W.C, 

All  Ohequft  and  PiutHnfflce  Ordon  to  he  made  payable  to 
J.  Pammorb  Eowahdb. 

*«*  In  order  to  /aeaUate  r^erenee,  Corretpondente,  when 
•peaking  of  any  letter  previouely  ineertedf  will  oblige  by 
wtentioniny  the  number  of  the  Letter,  ae  weU  ae  the  page  on 
which  ii  appeare, 

"I  would  hate  ereryone  write  what  be  laovn.  sad  m 
modtLU  he  knowi,  bat  no  znoie^;  and  that  not  in  this 

may 


only,  hot  in  all  other  nibjeotv :  For  each  a 
have  some  partioalar  knowledge  and  ejcperfenoe  of  the 
nature  of  eooh  a  penon  or  such  a  foontain,  that  as  to 
other  things,  knowa  no  more  than  what  everybody  does, 
and  yet.  to  keep  a  datter  with  this  little  pittance  of  hie, 
will  UMflftake  to  write  the  whole  body  of  phyaickB,  a  rioe 
fcom  whflBoe  great  inoonvenienoes  derive  their  originaL" 
—Montaign^e  Seeaye, 


It 


•  »» 


SATEUilTES  OF  T7BAKUS. 

[29905.] — Jb  orois  intdreaaer  vos  lecteon  et 
i*etpire  pxoToquer  dee  obeeirations  de  leur  part  en 
leur  annon^aat,  avec  un  vif  platsir  et  nn  aentimeat 
de  Tive  reoonnaissanoe  envera  Sir  H,  Grubb,  que  je 
Tois,  ayee  mon  excellent  huit  pouces,  lee  satellites 
Titania  et  Oberon  d*nFanu8.  Il  n*y  a  plus  moyen 
d*en  donter. 

Lonirain,  6  Mai.  Dr.  F.  Terby. 

THE   WHITE   SPOT   ON   SATUBITS 

BIKGH3. 

[29906.]— I  SHOULD  like  to  be  permitted  to  men- 
tion that,  while  Mr.  With  was  viewing  Saturn  about 
8  o'olook  last  night  with  my  8^  equatorial  reflector, 
he  easily  detected  the  white  spot,  and  pointed  it  out 
to  me.  It  appeared  of  nearly  a  round  shape  close 
to  the  edge  of  ring  B,  where  that  is  cut  off  by  the 
shadow  <n  the  baU.  I  found  that  with  the  higher 
powers — ^200  to  300 — the  marking  became  more 
apparent,  and  during  moments  q¥  best  definition 
the  oontnut  of  its  colour  to  that  of  the  rings  was 
evident. 

It  now  a{>pearB  very  improbable  that  it  is  only  an 
optical  illusion ;  and,  takmg  all  the  circumstances 
into  oonaiderataon,  are  we  not  more  justified  in 
rmrding  it  as  another  real  addition  to  the  many 
other  anomalous  features  of  Saturn  ? 

Perhapa  I  ought  to  state  that  the  speculum  in  use 
was  one  of  Mr.  With's  own  make,  only  four  of 
which,  I  am  given  to  understand,  he  has  now  left. 

Hereford,  April  30.  O.  Parry  Jenkins. 

■      ^— ^^^« 

SATTTBN. 

[29907.^—1  BZAXiKED  Saturn  on  April  29th  to  see 
if  the  white  spot  would  be  visible  in  my  3f  Wray. 
After  oonsiaerable  scrutiny,  with  difficulty,  I 
detected  a  bluish  elongated  appearance  on  ihe  edge 
of  the  shadow  of  the  boll :  but,  till  I  saw  ]£■. 
Elj^er's  sketch  in  the  <*  E.M.,"  was  inclined  to 
thmk  it  only  fancy. 

If  a  marJdng,  ought  not  some  motion  to  bo 
visible  ?  Can  it  be  a  refractive  effect  of  atmosphere, 
after  the  nature  of  a  mock  sun  ?  Definition  was 
good,  as  I  saw  17  (2)  and  9  (3)  Virginis  with  e.p. 
106 ;  O  and  P.  XI.  126  Yirgims  with  172 ;  also  the 
p,  star  of  the  Debiliaauna  was  steady,  the  other 
fainter,  and  42  Herculis  was  visible  wim  320.  It  is 
curious  that  this  star  is  single,  to  me,  with  any  less 
power,  while  some  of  the  oUiers  become  invisible  if 
much  more  power  than  that  given  is  used. 

Beading.  O.  T.  Davis. 

VENTTS. 

[29908.] — ^I  OBSEBVED  Venus  on  every  avaQable 
occasion  for  two  or  three  days  before  and  after 
conjunction,  and  had  many  very  goods  views  of  the 
beautiful  hair-like  crescent,  when  the  sun  was 
behind  a  cloud-bank  and  the  planet  in  clear  sky. 
As  the  planet  neared  conjuncaon  the  illuminated 
portion  appeared  of  a  light  coppery  tinge.  Is  this 
an  illusion,  or  have  any  other  observers  noticed  it  ? 
Inst.  6|in.  o^.  by  Grubb,  power  100  and  170. 

Austwick  Hall,  May  4.         T.  B.  Olapham. 

UOHT— THE   COBONA   AND  ATIBOBA. 

[^9909.] — ^Two  explanations  of  the  corona,  or 
luminous  appearance  which  surrounds  the  moon  in 
a  total  ech^se,  which  have  be^  offered  may  be 
here  noticed.  The  first  is  that  it  is  due  to  the  light 
of  our  own  atmosphere  caused  by  the  sun ;  but,  as 
has  been  observed  in  the  excellent  letter  (29815) 
beating  the  pseudonym  of  ''Sympathiser,'*  the 
law  dt  brightneee  observed  is  totally  diffez«nt 
from  what  it  would  be  on  sudi  a  suppoaiaon.  Any- 
one who  can  draw  a  figure  representing  an  eclipae 
will  easily  satisfy  himself  that  this  is  so.  From  any 
point  on  the  earth*8  surface  where  the  eclipse  is 
total,  draw  a  line  touching  the  moon.  It  will  be 
found  to  be  wholly  within  the  umbra,  and  therefore 
as  it  pasaea  through  no  portion  of  illnmined  atmo- 


sphere, to  an  eye  looking  along  it,  there  will  appear 
tne  total  dnrkneas  in  the  immediate  neighbourhood 
of  the  moon. 

2.  Another  eicplanation  is  that  it  is  due  to  solar 
atmosphere,  and  this  no  doubt  is  in  part  true, 
thougn  the  oorona  seema  to  be  too  extensive  to  be 
thua  accounted  for  entirely.  For  the  comet  of  1843 
paaaed  the  surface  of  the  sun  within  about  a  aeventh 
part  of  the  sun's  radius.  What  sort  of  atmosphere 
can  it  be.  if  a  comet  could  daah  through  it  at  a  apeed 
of  more  than  300  milea  in  a  aecond,  and  be  ao  uttle 
affected  by  it  aa  it  seems  to  have  been. 

2.  There  is  yet  a  third  supposition  to  which  it  may 
in  part  be  due.  According  to  the  undulatory  theory, 
all  Space  is  pervaded  by  a  medium  to  which  we  giita 
the  name  of  **  sther,^'  and  this  asther  is  in  a  atote 
of  vibration,  and  since  everything  whatever — aolid, 
fluid,  our  own  atmosbhere,  or  anything  elae  in  a 
state  of  lununoua  vioration— producea  an  effect 
upon  the  eye,  it  ia  evident  that  thia  must  do  ao 
likewise— that  ia,  it  must  produce  a  luminous 
appearance.  Alao,  since  whatever  be  the  law  of 
density,  the  vibrationa  are  much  greater  in  the 
neighbourhood  of  the  sun,  an  eye  lookm^  in  a 
given  direction  will  alwaya  aee  more  light  m  pro- 
portion aa  the  direction  la  towards  the  aun — ^that 
18,  the  light  will  fade  away  aa  we  recede  from  the 
aun. 

In  connection  with  this  may  be  mentioned  the 
substance  seen  as  the  Zodiacal  Light.  If  this  is  an 
envelop  surrounding  the  sun,  it  ought  to  produce 
something  of  the  same  effect  as  above — ^that  ia,  give 
a  much  greater  light  in  the  sun's  noighbonrhood 
than  elsewhere,  whether  it  does  ao  or  not,  and 
givea  a  light  continually  decreasing,  I  do  not  know ; 
or  whether  ita  appearance  ia  such  aa  to  be  oonaistent 
withitabeingan9t^M«^MAi — rather  thin,  and  extend- 
ing nearly  to  the  sun,  and  seen  better  at  some  times 
than  others,  owing  to  the  visual  line  passing  thiou|^ 
a  much  greater  portion  of  illumined  stuff— I  cannot 
say.  It  may«oontribute  something  to  the  oorona ; 
but  owing  to  its  faintness,  &c.,  probably  not  mudi. 
If  the  above  view  is  correct,  someconaequencea  will 
f oUow  from  it. 

1.  If  there  is  a  narrow  oorona  due  to  the  ann'a 
atmosphere,  and  a  wider  one  due  to  the  sether, 
perhapa  attentive  observation  mav  show  that  the 
tight  oogina  rather  more  suddenh^  to  fade  away 
than  if  it  were  due  to  one  cause  only. 

2.  When  the  activity  of  the  son  is  the  same  all 
over  its  surface,  the  brightness  of  the  corona  wiU  be 
the  same  at  all  pointa  equally  distant  from  the  sun, 
as&raa  it  is  due  to  the  ssther  and  sun's  atmo- 
sphere, but  not  otherwise.  The  activity  is  greater 
in  the  neighbourhood  of  the  sun's  equator,  and  ao 
the  oorona  may  perhapa  aometimea  be  aeen  to  ex- 
tend further  in  the  direction  of  the  equator 
than  elsewhere.  Perhapa  one  of  our  readers,  aa 
'*  F.B.A.S."  or  "  Sympathiser,"  who  know  better 
than  I  do  what  has  been  observed,  will  Idndly  say 
whether  either  of  these  two  last  haa  ever  been 
noticed? 

3.  The  aurora,  seen  just  before  sunrise,  when  the 
sun  is  hidden  bj  the  eimh's  limb,  wfll  be  a  segment 
of  the  same  object  aa  that  seen  in  an  eclipse  when 
it  ia  hidden  by  the  moon's,  except  that  tne  atmo- 
spheric illumination  will  be  very  different  in  the 
two  cases. 

4.  According  to  the  imdulatory  theory,  the 
SBther  spoken  of  above  is  assumed  to  exist ;  but  if 
our  view  is  correct,  it  will  be  actually  seen  in  tiie 
oorona  and  aurora.  W.  Gr.  Penny. 


PHBENOLOaT. 

[29910.]— "F.R.A.S."  will  find  the  engraving  of 
a  photograph  of  Pigsot  in  the  special  number  of 
the  Graphic  on  the  Special  Commission.  If  the 
person  who  examinee  a  photograph  is  practically 
acquainted  with  the  parte  and  pointa  of  tiie  human 
skull,  he  wfll  be  able  to  measure  the  head  so  far  as 
the  relative  size  of  the  lower  and  upper  parts  by 
drawing  the  two  lines  which  I  deacnbea  in  my 
letter  (p.  133).  Whether  the  view  ia  a  thrae-quarter 
aide  or  a  full  view,  the  angle  to  which  he  refers  haa 
nothing  whatever  to  do  with  measuring  the  head 
above  me  line  drawn  from  the  centre  of  ossification 
of  the  frontal  bone.  *'  Glatton's  "  sketdi  shows  a 
head  which  is  not  level,  but  leaningforward;  his  lines 
C  and  K  are  not  properly  drawn.  The  phnmologist 
does  not  measure  the  neck :  he  places  the  head  level, 
then  draws  the  first  line  through  the  opening  of  the 
ear.  He  wiH  find  a  reply  to  the  rest  of  his  questions 
in  the  followin|^  answer  to  "  Cymro." 

«  Cjmro  "  will  not  learn  everything  required  to 
examme  and  measure  the  relative  proportions  of  a 
person's  head  in  a  day,  any  more  uian  any  person 
could  learn  the  practical  pan  of  a  mechanic's  work 
in  a  dav.  But  m  reply  to  his  questions,  which  are 
evidenuy  the  result  of  a  deaire  to  leam  and  of 
honest  doubt,  I  may  sav  that  the  head  must  be 
placed  level — ^that  is,  as  tne  person  fixes  his  eyes  on 
some  object  before  aim  there  will  be  no  strain  or 
pressure  on  the  optic  nerve  or  the  eye.  To  do  this 
correctly  requires  some  practice  and  observation. 
Ist.  Draw  a  line  through  the  opening  of  the  ear. 
2nd.  Draw  another  line  paralld  toihe  first  one, 
commencing  at  the  centre  of  ossiflcation  of  the 
frontal  bone.     He  wfll  require 


knowledge  of  the  skull  to  point  oat  thaie  centra  to 
him ;  but  having  had  them  shown  to  him,  a  veiy 
littie  practice  wiU  enable  him  always  to  find  these 
pointa  afterwards  without  making  any  miBtake. 
The  line  through  the  opening  of  the  ear  may  coat 
below  the  wing  of  the  nose  or  above  it,  just  at  the 
person  has  a  long  or  a  short  nose,  &o.  In  meanring 
uie  mind  power  of  a  person,  we  measure  the  7«ia- 
tive  size  of  the  parts,  not  the  whole  head  alone. 
In  measuring  the  size  of  the  top  head  we  compan 
it  with  the  size  below  the  line  drawn  fnim  the 
centra  of  ossiflcation  of  the  frontal  bone,  so  that 
the  comparison  is,  as  "  Cynro  "  says,  between  what 
is  below  and  above.  TbB  two  vertical  lines  on  the 
sketches  which  I  sent  are  drawn  from  two  pointa  of 
the  skull  which  exist  upon  every  skull— the  matteid 
proceaa  behind  the  ear j  and  the  centre  of  tlie  sf  go- 
matic  arch  along  the  aide  of  the  liice  soma  distaooe 
in  ftont  of  the  ears,  these  pomta  slwavs  come  op- 
posite certain  parte  of  the  brain.  The  length  of  the 
onin  *in  front  of  the  line  from  the  oen&e  of  the 
z;^flK>niatic  aroh,  compared  with  the  rest  of  the  bno, 
wm  give  a  measure  of  the  intellectual  powen, 
whilst  the  size  of  the  head  behind  the  Una  dxami 
from  the  mastoid  proceaa  is  a  measure  of  the  aode] 
nature  of  the  person. 

The  phrenologist  also  takes  into  eonsidentibD 
temperament,  health,  and,  above  oU,  quality  of 
organiaation,  to  do  which  **  Olatton"  inU  see  il 
requirea  not  only  a  great  deal  of  training,  bat  doie 
study,  and,  above  au,  a  great  amount  of  obaem- 
tion.  What  he  saya  about  idtota  ia  quite  tne, 
because  there  are  different  kinds  of  idiots,  as  well  u 
different  cauaea  of  idiotcy.  A  little  practical  train- 
ing and  obaervation  will  soon  teach  a  person  irith 
g(Md  observing  powers  how  to  tell  who  naa  a  tiiick, 
ooarae,  spongy  akull,  and  one  who  has  a  thin, 
finely-kmt  one.  Apsraon  can  no  more  leani  hov 
to  examine  a  head  by  what  can  be  said  in  a  letter 
without  Bome  practical  teachingvany  more  than  I, 
who  have  been  a  reader  of  our^irduss  MscHiJOC 
aince  it  started,  could  ever  make  a  mechanic  without 

S)ing  into  a  mecbanic'a  ahop  to  get  a  knowleike  of 
e  physical  thing  to  be  louna  there;  and  I  am 
sorry  to  say  the  reason  why  many  intelligent  and 
educated  practical  men  turn  away  from  phrenology 
is  that  they  have  met  with  so  many  hnmbogi  pn- 
tandingto  practise  something  for  which  the^oad 
neither  the  training  nor  ability,  without  which  it 
would  be  just  as  impossible  to  make  either  a  good 
mechanic  or  a  judge  of  phrenoloay*  I  aoi  alwajt 
pleased  to  meet  people  with  Eoneat  doubts  or 
inquiring  minds,  and  for  such  allow  roe  to  ^ve  a 
list  of  works  whero  they  will  find  a  full  deacnptioD 
of  the  science  of  phrenology  and  how  to  practueit, 
also  answen  to  the  queenons  which  will  oocnr  to 
their  minds :— Dr.  Bpurzheim's  "System  " ;  Combe'i 
"  System  of  Phrenology  " ;  **  Phrenology,  and  How 
to  Use  It,"  **The  Skull  and  Brain,''^  both  of  the 
two  last  by  N.  Morgan,  of  Sundariand ;  *'  Phreno- 
logy made  Practical,''  '*  Crimea  and  CriminalA,'* 
by  F.  Bridges;  '*  Phrenology  lUuatrated  and  Ap- 
plied," bv  C.  S.  F&wler,  alao lus  last  work, ''  Hiunin 
Science  ''^;  "  Lectures  on  3Ian,"  by  L.  N.  Fowler. 
Tet  I  would  sav,  Bemember  a  well-read  man  ii  not 
alwaya  a  practical  man ;  you  must  practise  phron- 
lo^  to  prove  it.  XCark  Xoores. 

Exchange  Booms,  New-street,  Birmingham. 

OBaAV  NOMBNOI^ATXJBB. 

[29911.]— I  HAS  sketched  out  a  short  letter  in 
connection  with  the  above,  but  did  not  post  it.  But 
I  see  Mr.  Audsley  has  exhausted  the  subject  k 
givinga  digest  from  the  best  available  sooroes ;  aed 
aa  he  desirea  to  know  my  viewa,  I  gladly  nve  them. 
It  must  be  accepted  that  the  spelling  in  the  time  of 
the  older  mastera  of  the  **art"  was  not  q^^«*^ 
perfect  as  nowaday  for  we  find  **  waynacotte  "  and 
"mettle,"  and  smular  renderings;  hence  wecu 
assume  that  **Qedackt"  or  *'Qfidaeht"  msjiost 
as  well  have  been  wrong  in  its  orthography.  The 
word  undoubtedly  is  derived  from  '*decken,"  to 
cover  with  a  lid,  as  the  fint  closed  or  corered  da- 
pasons  were  covered  on  the  top  by  «  M  soldend 
down,  and  wero  tuned  b^  eara,  and  later  on  wha 
the  eara  were  dispensed  with,  and  shd%ng  caps  or  hu 
used  to  tune  by,  the  term  was  more  fully  exem^ 
plified,  as  the  closing  then  was  similar  to  Hdiot 
canisters,  but  deeper  on  the  rims.  The  oonstnictioo 
altered  again  by  the  "half-dosed"  systena,  or 
"Bohr  "^German  for  "reed");  hence  we  pjt  thf 
"Bohr  Gedeckt,"  or  "Beed  dosed/'  simxhtf  to 
what  is  known  as  the  "  chimney  "  stopped  ditjaav 


i.e.,  covered  with  flowers.    Simflar  qaotatiww*'* 
very  often  met  with  in  the  old  authors.    Tlie  w^' 
rect  spdling  of  very  many  names  in  tijc  orttP  »w 
may  be  attributed  mainly  to  the  habit  people  w^ 
of  taldng  the  statements  of  builders  or  ^^J 
granted.    No  inquiry  ever  seems  to  be "•*^*r^ 
the  truth  or  correctness  of  the  subject— ^r««<^ 
very  many  cases  seems  to  lead  peophl-^  ^-^ 
A.  pronounces  or  spells  inoorracUy,  B.  dotf  ** 
order  not  to  disagree  with  hinL  as  h»  h«*  ^^ 
moral  courage  to  use  the  inteUigence  ^"^^ 
possesaed  of  to  expreaa  his  views.    |l  «  *  ** 


iLi.t  10,  1889. 
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in  the  organ  trade  ih&t  preeedmi  in  every  thins  ones 
ruled  the  day.  Any  attempt  to  inquire  islo  the 
'•myBteries"  of  the  internal  portion  of  an  organ 
was  rmulaed  by  a  constant  fear  of  encroachment, 
and  a  dread  that  the  sunplicity  of  the  matter  might 
become  apparent,  and  the  enormooB  prices  knocked 
on  the  head.  Some  few  yean  ago  I  worked  for  a 
gentleman  who  kept  a  music  estabhiihment  and 
taught  several  instruments,  and  I  was  asked  what 
dimensions  a  small  organ  would  need  to  be  with  a 
certain  number  of  stops.    He  wrote  as  follows  :— 


OBATB  OBOZN. 

Open  dipaaom. 
Stop  do  base. 
CUbeiella  triUe. 
Principle. 
Pioola. 


SWBLL  OBonr. 
Stop  dipaaon. 
Gkunber  tenner  G. 
Gtonahom. 
Oboy  tenner  G. 


FBDSZa  OBGDr. 

Bordoon  16  fete. 


GtJPPLEBS. 

Swell  to  grate. 
Swell  to  peddles. 
Grate  to  peddles. 

3  OOKFXSZTIRB  TO  OBiLTB. 

Now,  if  in  these  years  of  education  and  enlighten- 
ment such  errors  as  these  occur,  it  is  excusable  to 
look  over  the  errors  of  the  earlier  builders,  as  to  a 
certain  eitent  thev  were  builders,  not  men  of  letters. 

As  to  the  prefix  ^'Lieblich,'*  I  am  of  opinion 
that  it  is  out  of  place,  and  in  veiy  many  cases 
foreign  to  the  implied  qu^ty  of  **  lovely  toned.** 
One  would  prefer  to  leave  the  public  or  experts  to 
apply  such  terms,  if  in  their  opinion  they  were 
deserved ;  one  might  as  well  say  "  lovely  '*  nead  of 
So-and-so,  by  So-and-so.  in  describing  a  portrait  for 
a  catalogue,  as  indeed  the  registering  on  the  stop- 
knobs  is  simply  cataloguing  the  pipes  for  the  use  of 
the^yers. 

I  nave  read  Mr.  Audsley's  notes  on  nomencla- 
ture three  times  over,  in  order  to  try  and  find  out  a 
loophole  whereby  one  might  reasonably  thrust  in  an 
ejection,  and  I  found  none.  But  I  wish  he  had 
extended  it,  as  his  acquaintance  with  foreign  names 
has  cleared  up  a  lot  of  error  by  explaining  their 
origin.  wm.  Bobinaon. 


OBOAK  KATTBBS. 

[29912,]— I  HAVE  carefully  read  all  Hr.  Audsley*s 

Sa|>er8  and  letters  on  oi^n  matters,  and  have 
erived  a  large  amotmt  of  valuable  mformation 
from  them,  r intended  to  begin  the  erection  of  a. 
really  first-class  chamber  organ  some  months  ago, 
and  Mr.  Audsley  was  kind  enough  to  give  me  some 
information  through  your  paper ;  but  drcumstances 
occurred  that  prevented  me  putting  the  work  in 
hand  at  that  time.  Now  I  am  ready  to  stairt,  and 
intend  following  Mr.  Audsley's  arrangement  of 
twin  swells,  as  described  in  his  **  Notes  on  the 
Chamber  Organ.**  I  propose  having  15  stops, 
divided  between  two  jnanuals,  say,  5  on  the  upper, 
and  10  on  the  lower,  the  pedal  (department  having 
a  bourdon  (wood.  16ft.)  and  violoncello  (zinc.  8ft.). 
Will  Mr.  Audslev  kmdl^  give  me  a  specification 
for  the  15  manual  slops  which  will  thoroughly  carry 
out  his  ideas  P  I  am  sure  such  a  specification  would 
be  greatly  appreciated  by  all  ^our  readers  interested 
in  org[an  matters.  As  there  is  so  very  great  differ- 
ence m  tone-colour  of  stops  of  the  same  name,  as 
made  by  various  makers,  it  would  be  advisable  if 
Mr.  Audsley  will  five  the  scale,  material,  and  a  short 
deacription  of  each  stop  he  specifies. 

Bfr.  Dixon's  scheme  for  a  oO-stop  chamber  organ 
is  altogether  out  of  the  question  for  any  house  of 
ordinary  size,  or,  indeed,  of  extraordinary  size.  For 
ciiamber  use  I  think  3ir.  Audsley  will  agree  with 
me  in  the  oj^inion  that  all  the  requirements  of 
chamber  music  can  be  obtained  in  a  properly- 
schemed  organ  containing  from  lo  to  20  speakino 
stops,  and  as  this  wiU  always  be  the  popular  size,  I 
trust  he  will  kindly  favour  me  with  the  specifica- 
tion, for  which  I  shall  be  very  grateful. 

G-.  Landell. 

[29913.1— Thb  bad  taste  of  Mr.  MioheU^s  re- 
marks on  the  works  of  a  builder,  whose  shoe-latchet 
he  is  not  worthy  to  unloose,  needs  no  comment 
from  me. 

I  do  not  for  a  moment  suppose  either  Mr. 
Boosevelt  or  Mr.  Grosbv  wiU  treat  such  spite  with 
anything  save  the  contempt  it  deserves,  for  they 
wiU  well  know  its  source.  I  suppose  Mr.  MicheU 
thinks  he  hits  me  very  hard  m  hife  last  letter, 
especially  where  he  says :  **  Mr.  Audsley  will  not 
succeed  as  an  amateur  in  persuadinff  intending 
buyers  to  pay  the  increased  cost  whidi  his  ideas 
involve,  besides  the  commission  which  he  disin- 
terestedly charees  for  his  advice.**  Notwithstanding 
the  potency  ot  the  covert  sneer,  the  blow  falls 
barmlesaly,  and  it  is  even  comfortrng  to  one*s  atnour 
propre  that  so  distinguished  an  authority  gives  me 
the  credit  of  having  any  ideas  at  all ;  and  as  regards 
the  latter  part  of  the  quotation,  I  need  only  say 
that  when  mj  professional  services  are  engaged  in 
connection  with  any  or^an,  I  trust  I  shall  m  more 
fortunate  in  being  paid  than  I  have  been  in  con- 
nection with  such  work  done  for  Mr.  Garlton  0. 
Michell. 

I  may  say  in  relation  to  the  organ  for  the  Ghurt^  ' 


of  St.  Barnabas,  that  had  it  not  been  for  my 
personally  introducing  his  confrere,  Mr.  W.  Thynne, 
to  the  talented  clergyman  alluded  to,  under  my  own 
roof,  and  my  special  expressions  of  admiration  for 
his  talents  as  a  voicer  and  tonal  oolourist,  Mr. 
Michell  would  have  had  nothing  to  do  with  the 
St.  Barnabas  organ  and  some  others  that  I  might 
mention.  I  can  prove  this,  if  Mr.  MicheU  still 
essa^  to  distort  the  truth,  by  a  letter  in  my  pos- 
session. 

Mr.  MicheU  is  very  mysterious  in  his  remarks 
about  the  "  would-be  critic  in  the  picture-gaUexy,** 
and  I  am  free  to  admit  that  for  once  he  is  too  pro- 
found for  my  poor  comprehension.  He  adds,  in  the 
next  paraqgrapn,  '*  Mr.  Audsley  very  much  admires 
my  means ;  he  says  the  colours  are  fine,  and,  for- 
sooth, the  framework  too.**  May  I  ask  him 
(although,  doubtless,  in  tius  case,  as  m  that  of  the 
pointed  question  in  my  preceding  letter,  I  shaU 
receive  no  answer),  what  are  his  means  /  I  must 
plead  entire  ignorance  of  them.  So  fax  as  my 
xnowled^  ana  powers  of  observation  extend,  l 
have  attributed  tne  beauty  of  every  organ  which  I 
have  heard,  which  bears  uie  name-plate  of  the  late 
firm  of  Messrs.  MicheU  and  Thynne^  to  the  remark- 
ably fine  quaUty  of  the  voicing  of  its  stops ;  and  I 
know  every  fiue-nipe  therein  has  been  the  work — 
and  the  work  sJone— of  Mr.  W.  Thynne,  whose 
special  talents  in  this  direction  I  have  more  than 
once  recognised  in  these  columns.  But  it  occurs  to 
me  that  Mr.  MicheU  has  so  long  used  the  *'  I  **  and 
*'my**  that  he  has  forgotten  his  confrere,  Mr. 
Thynne,  and  it  is  greatly  to  be  regretted  that  he 
systematically  ignores  that  gentleman  in  aU  his 
letters.  Fortunately,  however,  the  respective 
merits  and  talents  of  the  two  gentlemen  are  weU 
known  to  the  organ-building  world,  and  need  no 
remarks  of  mine.  Mr.  MicheU*s  advice. is  "Com- 
pare for  yourselves,  and  then  give  honour  where 
honour  is  aue.**    So  say  I. 

Devon  Nook,  Ghiswick.  Ot.  A.  Audaloy. 

PSST7D0SC0BPI0NTDEA. 

[29914.] — ^I  AX  glad  I  am  not  responsible  for  the 
"  octosyllabic  '*  heading,  as  I  only  use  it  because  I 
find  it  on  p.  196 ;  but  I  may  just  say  that  I  can 
confirm  the  remark  as  to  the  dielifer  bemg  parasitic 
I  have  never  looked  for  the  creatures  speaaUy ;  but 
I  once  found  a  specimen  with  bright-red  daws 
firmly  gripping  the  upper  part  of  the  leg  of  a  large 
"  meat-fly^*  or  **  blue-bottle,**  I  forget  which. 


[29915. V-I  HAVE  freauently  looked  in  entomo- 
logical and  miorosoopical  works  for  some  reference 
to  the  above-named  parasites,  but  the  interesting 
letter  of  "  Appendiciuata**  is  the  first  mention  of 
them  I  have  seen.  He  says  *'  Some  are  said  to  be 
parasites  on  the  common  fly  itsdf  .**  It  was  in  this 
connection  I  first  became  acquainted  with  them, 
some  ten  years  agOj  in  a  school -room  at  St. 
HeUer*s.  Observing  a  fly  which,  though  on  the 
wing,  seemed   clunky  in  appearance,  slow  in  its 

S rations,  and  observmg  frequent  intervals  in  the 
noe^  I  caught  it,  and  loxmdit  was  clogged  at  the 
junction  of  the  hind  legs  with  the  body  with  two  of 
these  beauties.  I  recognised  their  portraits  at  once 
— each  held  a  leg  in  one  of  its  lobster  daws.  The 
fly  seemed  utterly  at  their  mercy  and  quite  ^wer- 
less  to  get  rid  of  them,  while  the  mechamsm  of 
their  forceps  suggested  that  it  was  much  easier  for 
them  to  nold  on  than  to  loose.  I  detached 
one  of  them  for  doser  inspection,  when  it  seemed 
perfectly  helpless  and  usdess ;  but  once  put  near  its 
victim,  appeared  to  faU  into  place  without  effort. 
I  forget  wnether  the  root  of  the  wing  was  not  also 
infested,  but  have  some  idea  that  it  was.  I  could 
find  no  other  fly  similarly  afflicted,  and  have  not 
seen  one  since.  H.  ICarle. 


0ATA8TB0PHBS  AKD  OOKBTS. 

[29916.] — ^Wht  any  reader  Bhould  care  a  button 
to  know  what  such  philosophers  as  Aristotle  or 
Yolnej  guessed  about  mythological  legends  I  cannot 
conceive ;  but  anyone  desiring  such  information  wiU 
not  get  it  from  **  F.  W.  H.*^  (p.  196),  whose  letter 
(29887)  has  only  statements  sJi  misleading.  None 
of  the  nations  named  had  any  tradition  of  a  past 
^*  conflagration  **  of  the  world.  Each  knew  of  one 
fireat  world-wide  deluge,  but  only  one.  Tlie 
Greeks  partly  oonfused  their  tales  of  this,  the  Flood 
of  Deucalion,  with  those  of  a  later  partial  one.  that 
of  Ogyges.  The  Egryptians  alone,  in  classical  times, 
were  taught  by  their  priests  that  their  country  had 
been  exempt  mm.  the  general  Flood  that  drowned 
aU  others.  The  Indi^is  have  no  such  name  as 
**XiButhrus,*'  whidi  is  only  Berosus's  spelling  of 
the  Chaldean  hero  corresponding,  as  to  date,  not 
with  Noah,  but  with  his  grandfather  Methuselah, 
but  to  whom  they  gave  also  the  chief  marks  of  his 
father  and  granoson.  Like  Enoch,  he  is  taken 
up  to  the  gods  without  dying,  and,  like  Noah,  he 
builds  and  saves  mankind  by  his  ark ;  but,  like 
Methuselah,  he  was  the  first  antedUuvian  ruler 
or  pope,  and  ends  his  reign  and  life  in  the 
venr  year  of  the  Deluge.  The  most  delusive  error 
of'^'F.  W.  H.,*'  however,  is  that  of  each  nation 


having  dated  their  general  Flood— this  in  one 
centenary  or  miUeunary,  that  in  another.  On  the 
contrary,  aU  who  fixed  its  century  have  done  so  to 
one  identical  century — nay,  even  one  identical  year. 
This  is  so  with  the  Indian  tradition,  that  of  the 
Parsees,  and  that  of  the  Arab  AbulhassanKuschiar, 
chosen  by  Sir  J.  Herschel  as  the  only  one  to  quote 
in  his  cSirouological  table.  (*^  Outunes,**  Artide 
926.)  This  Arab*s  figures  very  likely  depended 
somewhat  on  the  BibU^  ones ;  but  the  Zoroastrian 
and  Brahminic  are  distinct  and  independent,  both 
of  the  Bible  and  of  eadi  other.  Yet  aU  oorrnpond 
to  the  exact  year  of  one  of  the  five  possible  read- 
ings of  Genesis;  and  this  date,  4990  years  ago, 
asrees  the  best  of  any  with  the  physical  testimony 
of  the  aUuvium  everywhere,  that  it  nas  not  been  so 
many  as  60  centuries,  nor  so  few  as  40,  since  the 
last  gravelling,  nor,  indeed,  with  any  probability  so 
many  as  55,  nor  so  few  as  45. 

Nobody  imagines,  as  '*  F.  W.  H.**  would  suggest, 
special  comets  "for  eadi  and  aU  of*  the  floods 
erroneously  dsted,  because  even  the  believers  in 
eadi  of  them  make  that  one  the  only  one  in  human 
history.  The  geological  facts  also  toU  of  only  one 
since  mere  have  been  men— or  flint  weapon  maJcers. 
They  teU  of  plenty  of  earUer  and  greater  cata- 
strophes, involving  more  or  less  of  dduge;  and 
doubtless  a  good  many  comets  did  faU  and  produce 
those.  They  may  have  been  watery  alone,  or  more 
likely  have  oontamed  other  matters  besides.  That 
a  body  of  water,  even  alone,  should  exhibit  the 
phenomena  presented  by  most  of  the  comets  of 
winch  the  apparition  has  been  recorded,  no  physScist 
with  a  name  to  lose  has  ever  caUed  imposBiDle,  oc 
would  ever  pretend  to  know  whether  it  were  so. 
Sir  J.  Herscnd  and  Zollner  held  the  contrary  as 
probable,  that  aqueous  masses  in  space,  even  with 
no  other  matter,  vrould  present  the  usual  oometary 
features.  B.  L.  G-. 


WATBB   KOTOBS. 

[29917.]— Thb  differential  gear  described  by 
'«F.  A.  M.>*  in  letter  29898  last  week  was  designed 
by  me  some  four  or  five  months  ago  for  the  purpose 
of  driving  potters*  wheels ;  but  upon  trial  we  found 
it  to  answer  so  weU  that,  with  some  modification,  I 
dedded  to  apply  for  a  patent  for  it,  and  I  did  so  on 
Dec.  13,  1888.  W.  D.  SandweU. 

Victor  Engineering  Works,  Victor-road,  HoUo- 
way,  £ondon,  May  3. 


ZNTBLLiaSKCB    IK     LOW    FOBMS  OP 

lilFE. 

[29918.]— Ths  foUowing  may  interest  your 
readers,  as  the  facts  appear  to  prove  "  intelligence  *' 
in  ^TiiTn«J«  very  low  mdeed  in  the  scale  of  Ufe— 
animalw  without  brains  or  nerves. 

While  examining  a  large  coUection  of  Bradiionua 
rubens  (a  fresh- water  rotifer),  I  observed  a  lorica, 
the  proper  contents  of  which  were  replaced  by  an 
infuBonan  which  continuaUy  rotated.  Theinfusorian 
was  ciliated  aU  over,  and  had  besides  only  a  con- 
tractile veside  and  nucleus.  When  swimming^, 
which  it  did  rapidly  with  a  circular  movement,  it 
was  spindle-shaped,  but  capable  of  great  change  in 
form.  The  contents  were  for  the  most  part  clear, 
only  a  Uttle  granular  at  the  rear  end.  A  few  daya 
after  I  found  that  most  of  the  rotifers  contained  one 
of  these  guests,  some  of  the  rotifers  being  aUve» 
although  pptly  devoured.  Very  soon  the  attack 
was  seen.  Theinfusorian  began  operations  by  turning 
itself  slowly  and  gentle  round  tne  rotifer's  foot  for 
a  time,  and  then  rapidly.  This  appeared  to  cement 
the  rotifer*s  foot  to  the  glass.  The  rotifer  now 
ladled  about  with  great  vigour  in  ito  vain  efforte  to 
escape,  but  was  not  able  to  swim  away.  The  enemy 
was  repulsed  many  times,  and  thrown  to  a  dist- 
ance, mit  returned  to  the  attack.  In  about  half 
an  hour  the  rotifer  became  exhausted,  and  the 
infusorian  got  through  the  openiiu^  in  tibe  lorica 
from  which  comes  the  rotifer's  root.  But  the 
infusorian  being  very  mudi  larger  than  the  inlet^ 
the  foUowing  (j^vice  was  resorted  to  : — ^The  ^nt 
part  of  the  infusorian  was  contracted  to  a  mere 
ribbon,  the  oontento  of  the  animal  ceU  being  pressed 
into  tiie  back  part,  so  forming  a  globe.  The  ribbon 
was  now  easily  inserted  into  the  lorica.  Then  the 
contents  of  tne  globular  part,  which  were  before 
outside  the  rotifer's  lorica  were  injected  into  the 
ribbon,  BO  reversing  matters  and  transferring  the 
bulk  of  the  infusoria  to  the  inside,  and  leaving  only 
the  "  ribbon  **  outside,  which  was  easUy  drawn  in. 
The  infusorian  now  assumed  a  globular  form 
•  (with,  for  a  time,  a  tongue-like  protrusion),  and 
rotatcKl  constantly.  The  rotifer's  intestine  first 
disappeared,  the  brain  and  eye  last.  The  rotiier*fr 
cilia  moved  rapidly  for  quite  half  an  hour  after  the 
entrance  of  the  enemj.  Having  devoured  the 
rotifer,  the  infusorian  divides  into  two  or  four  new 
aninialB  (within  the  lorica),  which  animals  are  ex- 
actly like  the  parent,  only  smaUer.  The  rotary 
movement  contmues  during  the  time  of  division. 
They  escape  through  the  top  of  the  lorica  and 
swim  away  swiftly  to  seek  frosh  victims.  I  have 
not  seen  this  infusorian  attack  any  other  animal  or 
feed  in  any  other  way.  I  have  seen  the  aboye  take 
plaoe  twenty  or  thirty  times ;  the  mode  of  attack 


220 


ENOLISH  MEOHANIO  AND  WOBLD  OF  SCIENCE:   No.  1,269. 


Mat  10,  mg. 


and  the  result  wma  alwajs  mmilar,  except  that  once 
or  twice  the  rotifer  did  manage  to  break  away. 
Doiinff  the  attack  Uie  contraction  and  dilatation  of 
the  inzaflorian^B  yeside  were  tbtt  rapid.  By  the 
way^  in  the  same  collection  were  Natnolca  acumi- 
nata, and  also  a  fozm  exactly  like  Hudson's 
Natholca  scapha,  which  last  he  oonsiderB  to  he  a 
marine  fonn  only. 

Will  some  of  tout  readers  kindly  call  Br.  C.  T. 
Hudson's  attennon  to  the  above? 

It  mxut  be  remembered  that  Brachionus  rubens 
Is  a  strong  and  rapid  swimmer,  and  swims  away 
whenitxitated.  B.  P.  Oraoe. 


TSIiBSOOFBS  AND  OPTIOS. 

I^9919.J — ^Tbx  further  information  kindly  given 
byMx.  Lmsoott  is  just  such  as  makes  me  feel  very 
loroiUy  my  partial  deprivation  of  sight.  It  has 
long  been  my  desiro  to  make  (and  get  others  to 
make)  a  full  and  fair  comparison  between  the  dif- 
ferent f  onns  of  reflectors,  twth  ancient  and  modem ; 
and  I  have  from  time  to  time  tried  to  obtain  cor- 
rect information  on  the  subject,  and  have  also  done 
what  I  could  in  the  matter  myself  by  testing  and 
comparison. 

The  mattes  has  two  aspects — ^viz.,  the  perfection 
attained  in  the  case  of  old  minors  as  compared  with 
old  object-glasses,  and  the  relative  efficiency  of  old 
miiron  when coinpared  with  modenoones. 

Dealing  only  with  the  latter,  I  see  that  Mr.  Lins- 
oott  remarks  on  the  accuracy  of  the  curves  which 
the  old  workers  attained ;  and  the  fact  of  the  I5in. 
Cassegrain  mirror  being  of  the  true  form  required 
(via.,  elliptical),  would  seem  to  oonfinu  this. 

Then  comes  tne  curious  fact  that  the  mirror  was 
also  intended  for  use  as  a  Newtonian ;  but  if  the 
maker  of  the  telescope  was  aware  of  the  necessity 
lor  working  the  Caasegrain  mirror  to  an  ellipse,  how 
was  it  he  cad  not  know  that  such  a  curve  was  use- 
less for  a  Newtoman  P  Again,  if,  as  appears  to 
have  been  the  case^  the  sznieLll  mirror  was  always 
worked  to  a  spherical  curve,  and  the  large  mirror 
worked  to  suit  it,  how  could  the  large  mirror's 
flguro  be  adjusted  to  suit  two  or  three  small  mirrors 
ox  different  radii  of  curvature,  and  thereforo  having 
different  degreea  of  aberration?  Tet  every  old 
Cassegrain  and  Ghregorian  had  its  set  of  two  or  more 
small  minors  as  weu  aa  its  set  of  ejrepieoes. 

Yety  few  indeed  of  these  old  mirrors  are  now  to 
be  found  in  their  original  state,  as  their  owners 
have  generally  either  spoilt  them  themselves,  or  had 
them  spoilt,  lav  repoliahing,  so  that  it  is  not  easv  to 
find  out  what  they  were  capable  of.  Some  few, 
howevei^  have  come  under  my  notice,  and  I  have 
found  that,  as  a  rule,  the  fi^pores  of  the  laige 
mirrors  were  most  peculiar,  with  usually  a  good 
deal  of  dishing  in  round  the  central  hole,  and  of 
rounding  off  of  the  margin,  and  I  believe  Mr. 
WasseQ  has  found  the  same  thing.  How.  then, 
could  such  queer  figures  have  borne  such  high 
f|Owen  as  we  read  were  applied  to  them  ?  Had  my 
flight  not  failed  me,  I  had  mtended  to  have  had  ex- 
perimental mirrors  worked  to  different  curves,  their 
figures  carefully  tested,  and  their  forma  regiisterod 
--thia  being  done  in  the  caae  of  both  the  concave 
and  convex  mirrors.  It  would  then  have  been  a 
most  interesting  series  of  experiments  to  have  noted 
the  effect  of  combining  theee  curves  in  different 
ways. 

Unfortunately,  our  talented  correspondent  never 
carried  to  a  practical  conclusion  his  series  of  articles 
on  the  theory  of  mirron.  or  Mr.  W.  Bradbu^  would, 
no  doubt,  have  been  able  to  indicate  precisely  how 
to  calculate  what  amount  of  abenation  each  zone 
of  the  lar^e  mirror  should  show  in  order  to  obtain 
the  requisite  oonection  for  that  of  the  small 
mirror. 

I  had  hoped,  too,  that  Dr.  Boyston  Pigott  would 
have  told  us  a  little  more  of  what  his  (modern) 
Cassegrain  would  do  as  oompsi^d  with  a  New- 
tonian ;  but  though  he  gpoks  of  its  excellence^  he 
virtually  failed  to  tellt4s  tcJtat  it  would  do. 


BOSS  ENQOTB. 

[29920.]— Thb  English  C^elopadia,  dated  1861, 
onder  the  head  of  ^^Tuniingj"  aaya:  "Two 
superior  machines  for  en^e  turnmg  were  invented 
by  Messrs.  Perkins  and  JBCeath  some  years  ago,  in 
vmich  the  rosettes  are  dispensed  with,  and  their 
place  supplied  by  an  eccentnc  wheel  or  cam  which 
produces  one  wave  only ;  but,  I7  means  of  toothed 
wheels,  as  many  of  these  waves  as  are  requisito  are 
introduced  duzmg  each  revolution  of  the  mandrel* 
This  engine  produces  an  immense  variel^  of  patterns 
with  the  very  great  advantage  of  all  the  wavea 
being  exact  counterparta  of  each  other.*' 

I  think  these  mafihines  would  have  been  suitable 
for  making  rosettes,  and  possibly  might  be  those 
mentioned^  "  C.  C.  E."  on  page  481,  last  volume. 
Messrs.  Perkins  and  Heath  used  them  m  connection 
with  the  note-manufacture  for  the  Bank  of  England. 
In  the  same  publication,  under  the  head  of  °*  ^- 
ffnviug,"  a  "Universal  Bose  En^e  or  Gbilloche 
Uachine,"  by  F.  C.  Wagner,  Berlm,  is  described  as 
follows  :  **  This  machine  has.  besides  the  guilloohe 
apparatus,  an  eccentric  apparatus  connected  with  two 


eccentric,  an  oval,  an  angle,  and  two  radiating 
apparatuses ;  an  apparatua  connecting  the  gnilloche 
and  centric  apparatus,  an  apparatus  to  produce 
spiral  wave  Bnea  in  everv  different  shape,  and  a 
voluto-like  apparatus.  Tnese  all  admit  of  being 
used  separately,  or  in  combination  in  so  many  ways, 
and  their  separate  or  combined  employment  can  be 
so  varioualv  modified  by  the  distinct  motions  of  the 
carriages,  &c.,  that  a  practically  unlimited  nnmber 
of  patterns  can  be  jnoduoed,  comprising  an  endless 
variety  of  curved,  waving,  and  apiral  unea,  drawn 
with  mathematical  precunon."  "  The  machine," 
obeervea  Mr.  Henry  Bradbury  (who  haa  the  ex- 
duaive  poeaeaaion  of  it  in  England).  **ia  aet 
in  motion  by  meana  of  levers,  tootn  wheela, 
and  handlea,  by  which  the  motive  power  haa 
no  influence  whatever  upon  the  oonectneaa  and 
delicacy  of  the  patterns  —  propertiea  intalUUy 
guaranteed  by  the  arrangement  of  the  machine. 
Owhig  to  thia  aimple  manipulation,  the  entire  atten- 
tion may  be  concentrated  upon  the  composition  of 
patterns,  offering  a  boundleaa  field  to  the  inventive 
spirit.  In  spite  ol  the  many  apparatusea  and  actiona 
which  combine  to  conatitute  the  guilloche  machine, 
the  management  of  it  is  veiy  simple.  All  the  por- 
tiona  remain  in  constant  connection  with  one 
another,  and  may,  by  means  of  anangements  of  a 
very  simple  chaxacter,  be  immediately  set  in  motion 
or  stopped.  The  machine  itaelf  ia  a  singularly 
elegant  piece  of  mechanism,  and  unlike  earlier 
engraving  machines,  it  occupies  a  comparatively 
small  q>aoe." 

I  was  for  two  years  the  poaaesaor  of  a  roae-en^e 
lathe  with  reciprocating  motion,  &c.,  aimilar  to  Mr. 
Madean'a  No.  2,  p.  488;  but  like  <<F.  A.M.," 
could  not  get  any  information,  and  failed  to  get 
any  result  that,  m  my  opinion,  was  worth  uie 
trouble  and  expense.  This,  of  course,  is  a  confes- 
sion of  incapacity  on  my  nait :  but  I  disposed  of 
the  ponderous  machine  wimout  regret.  I  tried  to 
get  information  from  a  watch-case  maker,  who  had 
one  simflar  to  that  described  by  '*  F.  A.  M."  on 
p.  11,  but  he  did  not  understand  anything  beyond 
casework.  I  strong[Iy  advise  *'F.  A*  M."  to  in- 
vestigate the  capabiUties  of  the  '*  Bose-Cuttiiig 
Instrument,"  if  he  has  not  already  done  so.  With 
regard  to  Wagner's  Universal  Bose-Engine^  I  would 
particularly  uke  to  know  where  further  informa- 
tion about  it  may  be  found.  **  J.  K.  P."  and  Mr. 
Maclean  are  sure  to  know  something. 

Capo  Town. 

THE    HAYDON    OTJTTEB-BAB 
▼.  OABBE'S  SOLID  TOOL. 

[29921.]— The  Bev.  Fred.  Carre  cannot  see  the 
pomt  of  my  statement  that  I  had  turned  up  a  4in. 
lace-plate  with  a  Haydon  cutter-bar  in  a  3in.  lathe 
without  back-gear,  owing  to  my  omission  to  state 
the  dmth  of  cut  taken. 

F.  G.'s  original  statement  (letter  29694)  was: 
"  I  do  not  think  it  (the  H.  bar^  can  be  compared  at 
all  with  a  properly- formed  solid  tool  in  the  amount 
or  character  of  the  work  it  will  turn  out." 

I  should  have  thought  that  both  **  the  amount 
and  character  "  of  the  work  turned  out  by  the  H. 
bar  would  compare  favourably  with  tiiat  of  the 
solid  tool,  when  we  take  into  consideration  the 
grinding  which  is  required  to  keep  an  edge  on  a 
tool  turning  cast-iron  at  a  high  speed.  Grinding  a 
solid  tool  is  not  by  any  means  an  easy  job,  whereas 
grinding  the  H.  cutters  is  as  easv  as  A  B  G — ^when 
vou  know  how ;  and  a  supply  of  £nem  can  be  ground 
beforehand,  and  the  bar  need  not  be  taken  out  of 
the  slide-rest ;  tlie  solid  tool  has  to  be  rutdjusted 
for  height  after  each  grindmg^  and  cannot  be  ground 
many  times  withoiu  reforgmg.  Perhaps  F.  C. 
can  do  this  for  himself ;  but  not  many  amateurs 
can,  though  anyone  worthy  of  the  name  can  file  up 
and  harden  a  cutter  for  the  H.  bar.  All  these 
things  influence  the  ** amount"  of  work  turned 
out.  As  to  "character,"  it  has  been  stated  over 
and  over  again  that,  with  the  H.  bar  propeily 
ground,  a  surface  can  be  produced  which  even  a 
touch  with  glass-paper  would  spoil,  and  I  don't 
see  how  a  soEd  tool  could  do  better. 

It  would  be  absurd  to  compare  the  cut  taken  in 
a  Sin.  lathe  running  at  high  speed  with  that  taken 
in  a  5in.  back-geared,  but  I  find  that  I  can,  with  a 
cutter  only  A  square,  take  a  cut  ^  deep  in  wrought 
iron,  and  rather  more  in  mild  steel.  I  have  not 
broken  a  single  cutter  since  I  learned  to  grind  them 
properly. 

I  am.  Unfortunately,  unable  to  avail  myself  of 
F.  C.'a  valuable  hini  about  standing  up,  &c., 
but  I  can  turn  iron  and  steel  with  perfect  ease 
sitting  down  with  the  H.  bar. 

Having  done  what  I  can  to  explain  to  F.  C. 
the  ** point"  of  mv  statement  about  turning  the 
4in.  f  ace-j)late,  perhaps  he  it^fll,  in  return,  explain 
the  ''pomt"  of  the  following  sentence,  which 
appean  in  lus  first  letter  on  this  subject: — "By 
some  interested  parties  I  have  been  sought  to  be 
persuaded  that  my  bar  is  not  the  correct  make.  It 
has  not  the  mark,  without  which,  iu  the  true  quack 
self-advertising  style,  it  is  nothing  more  than  a 
worthless  imitation." 

It  haa  Just  struck  me  that  pethape  F.  C.  has  a 
solid  toof  of  BO  superior  a  design  as  to  account  for 


his  preference.  I  remember  he  once  sent  a  drawing 
of  a  tool  which  struck  me  as  novel,  and  wH^  n,) 
doubt,  is  the  one  he  has  been  comparing  with  the 
Haydon  bar.  to  the  latter's  disadvantage.  WDIoim 
of  our  autnorities  on  turning  —  "J.  K.  P.," 
"F.  A.  M.,"  &c.— refer  to  this  drawing  (VoL 
XXXIX.  p.  369),  and  teU  us  what  they^ink  ot 
it  P    Perhaps  "  O.  J.  L."  would  give  us  a  Mriei  of 

e,per8  on  the  "  Carre  Solid  Tool,''^aB  he  did  on  the 
.  bar  in  Vol.  XLI.  ? 

F.  C,  as  a  parting  word,  kindly  gitea  timid 
mechanics  leave  to  flood  the  "  £.  M."  with  tiuar 
communications,  but  follows  it  np  with  the  dr»d« 
ful  threat  of  tsjdng  no  notice  ox  them.  But  cm 
we  readers  of  the  ^'  E.  M."  absolve  F.  C.  horn 
the  self-in^KMed — ^though  undoubtedly  peinfol- 
obligation  of  pointing  out  our  mistakes  mtheorr 
and  practice,  and  ox  protecting  us  from  the  in* 
sidious  advances  of  ^*  interested  psxties"  sod 
"  quack  self  -  advertisers "  which  he  hss  dis- 
charged with  so  much  credit,  deHcacy,  and  good 
feeling  for  several  yean  ? 

The  "  B.  M."  would  oe  dr;^  reading,  even  though 
flooded  with  the  oommnnicaaoBS  of  ordinsiT  me- 
chanics,  should  anythioff  happen  to  diTsrt  or  arr  op 
the  refreshing  stream  wnich^as  for  so  bag  trickled 
through  ita  pages  from  F.  G.'s  vastxeserroirof 
mechanical  knowledge. 

April  31.  J^  H.  S. 

OTTTTBR-BASS. 

[29922.]— Foe  a  great  many  yean  I.  as  an 
amateur  metal-turner,  have  been  using  Willis's  toul 
holder  or  cutter-bar,  described  and  nguied  at  pp. 
996. 7. 8,  and  9,  of  HoltzapfTel's  second  Toliune,  and 
referred  to  by  "  B.  R.  if"  in  his  letter  29873.  I 
find  it  preferable  to  any  other  bar  I  have  tried.  Ia 
my  practice  I  use  for  foiming  cutters  short  uMes 
of  tnangular  files,  which  are  softened,  shaped,  and 
rehardened. 

The  greatest  attention  must  be  given  to  the  shape 
of  the  cutter,  and  to  its  being  kept  in  the  best  onia 
by  the  grinding-stone.  Unless  this  iscarefuUj 
attended  to,  theldnd  of  bar  or  holder  will,  of  itKlf. 
be  of  small  importance. 

As  to  the  shape  of  the  cutter  and  the  topaad 
bottom  rake  necessary  to  be  given  to  it,  Pwf. 
Bobert  H.  Smith  gives  a  most  instnictiTe  chapter  is 
his  excellent  work  on  **  Cutting  Tools." 

The  superiority  of  cutter-bara  with  detached 
blades,  over  tools  forged  in  the  solid,  {ors!l 
moderato-sLzed  work,  must  be  very  obTious  to  e^m 
one  who  has  given  them  an  intelligent  trial  Is^b^ 
year  1885.  the  City  and  Guilds  of  JLondon  InstitcU 
for  the  advancement  of  technical  educatioa,  hadthe 
following  question  in  the  Honours  grade :—"  Oirs 
particulars  of  the  tools  and  cutter-bars  used  in  tbt 
slide-rest  for  different  metals,  with  the  esenrol 
points  in  their  forms  and  cutting  angles."       B. 

[29923.3—1  SHOULD  not  have troubledyou tsfia 
on  the  cutter-bar  question,  but  that  Mr.  Cam  con- 
stantly asserts  and  now  endeavours  to  say  also  viL 
my  asstait  (which  is  incorrect) ,  that  Haydon's  cutter- 
bar  is  only  suitable  for  light  cuts. 

I  now  inclose  you  a  few  shavings  of  sted  I  h»vv 
picked  np  below  one  of  my  lathes  using  a  HaTtian « 
cutter-bar.  You  wiU  find  these  shayxngs  Am.  v»k 
and  more  than  i^in.  thidc,  which  I  think  amaieoji 
at  least,  will  concede  is  not  a  light  cut 

Bdward  Eines. 


PBBSPBOTIVS   I>BAWIHa. 

[29924.]— The  method  proposed  by  "GUtton" 
for  perspective  drawing  —via..  "  hold  your  ^ 
pariulel  with  the  line  (or  set  of  Knes)  you  ▼»!»  .<^ 
represent.  Look  along  it,  and  the  pomt  where  c 
would,  if  prolonged,  strike  the  wall,  is  the  nuk- 
ing pointj''  is  a  most  valuable  suggestion.  I^«»' 


publishers  to  whom  I  transmitted  it  did  not  can 
for  the  venture.  I  have  got  the  MS.  now, «« 
merely  write  this  in  order  that,  if  it  should  erer  »pj 
pear.  **  Glatton  "  may  not  think  I  havesppropnaw 
his  ideas,  than  which  nothing  could  be  max  law 
orungentlemanly.  Hennr  OoimysiShaBe. 
Hurlingham  iJodge,  Fulham. 


THB  2CETSI0  SYBTSX. 

[29925.]— "  POMTO'S  "  idea  (letter  29^5)  of  the 
metric  system  may  do  only  in  so  f sr  as  fignres »» 
to  form  a  simple  decimal  fraction. 

How  would  he  proceed  to  make  the  m^ 
question  easier  by  converting  all  the  terns  ii» 
decimal  fractions,  than  by  vulgar  *»«»»». 

A  certain  amount  gives  £8  17s.  6d.  at  ♦l/gJE^ 
What  would  it  give  at  3  per  Mat.?  AjdJ*^ 
supposingtnsteoaof  £3l7s.6d.hein*detheaDa^ 

jBHTs.  7d.,  or  any  amount  that  gives  tms^^ 
of  decimals?  ^  ^^  .   ^^,,-JHs 

It  is  aU  very  weU  to  take  flgurM  tijt  are  w^ 
to  put  into  decimals  easy  and  quick  m^***'^^ 
but  take  random  figures.     Of  ooui»  ti^f  P"^ 
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may  be  pat  into  decunals,  provided  there  are  not 
too  many  places  of  decimals  and  no  repeatins 
decimalfl ;  out  in  the  question  I  haye  pat,  althonch 
the  omotmt  will  only  to  to  three  places  of  decimals^ 
vet  it  is  better  to  mulnply  this  by  two-thiixls  than 
by  an  indefinite  number  of  sixes.  In  the  former 
you  OKU  azriTe  at  the  correct  aniwer ;  but  in  Uie 
latter  only  approximately  so.  In  many  cases  it  is 
better  to  find  the  principal  and  make  a  new  calcu- 
lation* H.  li.  Wraith. 


BBT-AIB    PROCESS. 

[29926.] — Cak  any  of  your  readers  give  me  in- 
formation about  the  process  of  drying  with  great 
rapidity  \rr  means  of  cold  dry  air  ?  I  want  to  apply 
it  \o  the  drying  of  small  articles  in  whidi  the  colour 
is  apt  to  run  unless  dried  yery  quickly.  How  is 
the  air  dried  and  chilled,  and  now  applied  ? 

F.W. 


HINTS  ON  OLBANINO  AND  BLEAOHINO 
PAPER,  PBINT8,  Ao. 

[29927.]— Thb  following  methods  will  be  found 
to  remove  stains  of  nearly  every  description  from 
white  paper.  I  have  before  me  now  a  number  of 
old  plates  obtained  from  the  Oentleman^i  Magazine 
— ^they  had  been  very  badly  used  by  a  large  colony 
of  cockroaches.  After  being  rubbed  with  bread  and 
then  bleached,  they  are  probably  better-lool^g 
and  winter  than  when  first  issued  liy  tiie  printer. 

To  begin  with,  if  the  paper  is  blue,  it  is  best  left 
alone,  as  it  is  sure  to  turn  out  mottled  when  finished. 
The  nlate  or  sheet  of  paper  should  be  spread  on  a 
few  thicknesses  of  dean  paper  laid  on  a  level  sur- 
&oe.  The  dirty  surface  should  be  rubbed  with  a 
piece  of  cmmb  of  stale  bread ;  the  bread  diould  be 
old  enough  to  roll  into  small  trains,  and  blow  off 
from  the  part  which  is  being  deanea.  Ghreat  care 
ahould  be  taken  not  to  use  sufficient  preasure  to 
injure  the  suriaoe  of  the  paper,  as,  of  course,  in 
that  case  the  printer*s  ink  will  be  removed  also. 
This  pxooess  will,  in  many  cases,  give  such  good 
results,  as  to  do  away  with  any  occasion  for  further 
treatment,  as  it  removes  all  purely  surfiuse  stains. 

Grease  stains  may  be  removed  by  one  of  the 
following  methods.  If  the  stains  are  excessive, 
place  fcHOB  of  absorbent  paper  on  eadi  side,  and 
patiently  remove  as  much  as  possible  witii  the 
help  of  a  waim  iron ;  if  too  strong  a  heat  is  used, 
the  paper  will  be  scorched.  For  smaller  stains  use 
French  chalk  and  patience.  The  chalk  (in  a  veiy 
fine  powder)  is  apphed  with  a  pellet  of  wool,  covering 
the  greasy  surface  with  just  so  much  as  will  stick  to 
it.  After  a  few  hours  this  should  be  Ughtl^  brushed 
off  and  a  fresh  supply  put  on.  ^niis  is  avezr 
effectual  mode.  Chlorofonn,  benzine,  ether,  spirit 
of  turpentine  (this  latter  should  be  the  kind  prepared 
for  internal  nse) ;  benzolene,  sudi  as  is  used  for 
illominating  purposes,  is  an  excellent  grease  remover 
when  it  has  been  purified  by  treating  with  sulphuric 
add  (to  remove  tarry  matter),  and  subsequently 
washing  with  pure  water  and  carbonate  of  soda. 

Benzolene  can  never  be  used  for  deaning  purposes 
in  the  stato  in  which  it  is  sold ;  the  contamination 
of  an  oily  measure  is  quite  sufficient  to  spoil  it. 
Turpentine,  chloroform,  and  ether,  as  well  as 
various  alkaline  solutions,  must  not  be  used  on  a 
printed  surface,  as  they  will  "  start "  the  ink. 

Coloured  stains  of  small  size  are  best  removed  by 
painting  them  with  dilorine  water,  or  chloride  of 
tiine  solution  (the  former  is  preferable).  A  small 
camel's  hair  brush  should  be  used,  and  the  fluid 
applied  sparingly. 

it  should  be  borne  in  mind  that  the  stain  may 
take  some  time  to  disappear ;  paint  the  stained  sur- 
face and  leave  it  for  a  time.  When  the  stain  has 
vanished,  wash  the  part  with  pure  water  with 
another  brush.  Sometimes  the  surface  (if  smooth) 
win  be  made  more  like  the  rest  of  the  leaf  if  it  is 
*'  hot-pressed  '*  between  two  sheets  of  highly  polished 
paper. 

Damp-stains,  mildew,  and  marks  of  a  similar 
nature  must  be  removed  by  the  following  method. 
Place  the  sheet  of  paper  on  a  clean  sheet  of  glass 
(so  as  to  be  quite  smooth),  stand  it  under  a  top  with 
a  slight  stream  of  water ;  incline  the  plate  in 
different  directions  so  that  the  water  may  flow  over 
ereiy  part  of  the  paper,  and  so  wash  off  aU  the  dirt 
that  may  be  soluble  in  pure  water.  Drain,  and 
without  removing  from  tne  glass,  immerse  (it  pos- 
sible) in  solution  of  chlorine  or  chloride  of  lime.  It 
is  best  to  avoid  touching  the  paper  after  it  has  once 
been  wetted.  If  the  plate  is  not  immersed  in  the 
bleaching  liquor,  the  solution  should  be  dropped  on 
every  part  of  it  until  saturated ;  then  leave  it  for 
some  time.  When  the  stains  are  aU  gone,  place 
the  sheet  under  a  stream  of  running  water  for 
a  day  or  so  (moving  it  about  from  time  to  time) 
in  order  to  remove  every  trace  of  the  bleaching 
solution. 

The  diloride  of  lime  solution  is  made  as  follows : 
Chlorinated  lime,  loz. ;  distilled  water,  1  gallon. 
Mix  thoroughlv  by  trituration'  in  a  mortu*,  and 
transfer  to  a  Dottle,  shake  frequently  during  six 
hours,  then  strain  through  cahco.  ^e  solution 
when  finished  should  be  quite  clear. 

If  the  plate  is  mounted  on  (sdico  it  should  be 


soaked  off  first,  and  as  much  paste  as  possible 
scraped  from  the  back.  A  bone  or  wooden  paper- 
kniro  makes  a  good  scraper.  All^  grease-stains 
should  have  been  removed  previoudy,  as  they 
render  the  paper  impervious  to  nuids. 

W.  H.  Ttmley. 


REPLIES  TO  QUERIES. 

*4»*  In  their  annoertf  CorretpondentM  are  reepeeU 
fulUf  requested  to  mention,  in  each  inatanee,  the  title 
anammber  of  the  query  asked. 

i 6771 7.] — Smoke-Pipe.  —  Your  correspondente 
.S.,EastGowes"  (Maidi  16),and'*  Aliquaado" 
(April  6),  have,  I  think,  made  a  mistake  as  to  the 
source  from  whidi  they  gain  their  information. 
The  pattern  has  been  taken  from  Wam's  ''Sheet 
Metalworker's  Instructor"  (which  is  a  copyright), 
as  you  will  see  by  the  following  design  taxen  m>m 
that  book,  and  I  think  you  will  find  that  the  ex- 
planation is  certainly  more  simple  and  easier  for  the 
ordinary  workman  to  understand.  To  strike  the 
pattern  of  two  cylinders  for  joining  at  an  oblique 
an^le  (or  slanting  direction).  DA  and  EC 
(Fig.  4)  represent  tne  larger  cylinder,  and  let  HF 


h  (Fig.  4^,  and  mark  off  like  distanoei 
of  A  on  tne  line  D  B,  as/^  A,  and  dn 
these  pointe  parallel  to  H  I.    Draw  a 


transfer  the  same  to  the  perpendiculars  in  Fig.  5 
marked  by  the  corresponding  letters.  Draw  a 
curve  from  the  pointe  thus  obtamed,  as  from  J  v  u, 
&o.,  which  will  give  the  pattern  for  the  smaller 
cylinder.  To  obtain  the  curve  for  the  hole  in  the 
larger  cylinder:  Draw  DB  and  HI  (Fi^.6)  at 
right  an^es,  take  the  distances  from  A  to*/ dr  and 

distances  on  each  side 
draw  lines  fifom 
pezpendicnlar 
from  point  £  to  B  (Fig.  4),  and  carry  the  length  of 
KH  and  KI  (Fi^.  4)  from  A  to  H  and  A  to  I 
^^.  6),  also  the  distances  x  r  and  xv  (Fig.  4)  from 
ftoraadfv  (Fig.  6)  fromytotandytoN(]Pig.4). 
Transfer  toFig.  o  from  ^  to  s  and  g  to  u.  take  tiie 
distance  from  Htot  (Fig. 4),  and  mark  off  the  same 
from  h  to  t  (Fig.  6) ;  the  curve  drawn  from  the 
pointe  thus  obtained  will  pye  the  aperture  required 
to  receive  the  smaller  oylmder.  Tegbnigal. 

[67816.]~LimeU8rht  (U.a.)— A  blow-through 
or  safety  jet  consumes  about  4c.ft.  per  hour  of 
oxygen,  and  your  cylinder  would  probably  keep 
vou  going  about  9|  hours.  Where  coal-gas  cannot 
be  obtained,  the  safest  light  to  use  is  the  o:^- 
caldum.  I  should  advise  you  not  to  meddle  with 
the  ethoxo  light^hich.  even  with  the  best  appa- 
ratus, is  risky.  The  safety  jet  is  powerful  enough 
for  most  purposes.  .  B.  B.  W. 
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and  IG  be  drawn  the  required  size  of  the  cylinder 
that  has  to  be  connected  to  it  at  any  angle  or  posi- 
tion required.  Draw  line  F  G  at  right  angles  with 
HF,  and  describe  the  semicircle  from  F  to  G,  and 
divide  it  into  six  equal  parte,  as  1, 2,  3,  &c.^ ;  draw 
lines  through  these  pointe  at  rifirht  angles  with  F  G, 
now  strike  the  semicircle  A  JB  G  representing  the 
size  of  tiie  large  cylinder,  and  extend  the  lines  D  A 
to  M,  and  C  A  to  L  ;  take  tiie  radius  of  the  semi- 
drole,  as  0  F  or  0  G,  and  from  A  mark  off  the  same 
distance  to  M ;  now  take  half  the  length  of  the  base 
of  the  cylinder,  as  from  £  to  H  or  K  to  I,  and 
mark  off  a  like  distance  from  A  to  L.  Now,  instead 
of  drawing  a  quarter-circle,  as  required  in  Fig.  1, 
where  the  cylmders  meet  at  right  angles,  here  a 
quarter  of  an  ellipse  is  required,  as  shown  from  L 
to  M,  the  radius  of  which  may  oe  obtained  in  the 
fbUowing  manner.  Draw  line  &om  M  to  N,  also 
from  L  to  N  at  right  angles,  and  draw  the  diagonal 
line  L  M ;  draw  a  line  from  the  point  N  to  cut 
through  the  diagonal  LM  at  right  angles,  pro- 
ducing the  pointe  c  and  b.  With  e  as  centre, 
radius  e  L,  draw  the  curve  from  L  to  a ;  with  b  as 
centre,  radius  b  a^  draw  the  remainder  of  the  curve 
from  0  to  M.  Divide  the  curve  from  L  to  M  into 
three  equal  parte,  and  draw  perpendiculars  from 
these  pomte  to  meet  the  curve  AB,  as  dfy  eg,  M  A, 
draw  also  lines  parallel  to  A  D  from/to  «,  ^  to  k, 
and  A  to  /;  where  those  lines  are  intwsected  by  the 
lines  drawn  through  the  smaller  cylinder,  wul  be 
the  pointe  from  wmch  to  trace  the  curve,  aaratu, 
&0.  Draw  twelve  perpendicular  lines  in  Fig.  5,  as 
F  01  ft  0,  &o.,  the  same  distances  apart  as  the  divi- 
sions in  the  semidrde  (Fig,  4),  and  take  the  length 
of  the  lines  in  Fig  4,  asFH,  mr^  nty  fto.,  and 


[67862.1— Distribution  of  Load.— "T.  C, 
Bristol,"  liaving  appealed  to  the  ^ood  services  of 
**M.LG.E.,  Bath,'^  we  must  consider  the  matter 
closed.  At  the  same  time,  I  was  in  hopes  that,  by 
leaving  resilienoe  out  of  the  question,  and  taking  W 
an  inmdtely  small  distance,  on  one  side  of  neutral 
axis  B  B,  and  again  an  equal  distance  on  other  side 
of  this  axis,  a  dose  average  might  be  obtained. 
Practically,  by  supposing  a  weighing  machine,  such 
as  is  used  for  loads  on  locomotive  wheels,  on  which 
our  rigid  teble  oould  be  tested,  would  give  a 
sufficiently  approximate  solution.  Mybestuianks 
to  <*  T.  G.'^  and  *'  M.I.C.E."  for  taking  such  trouble 
in  the  matter. 

Liverpool.  W.  S. 

[68011.]— UedioalBattery.— Does  not "  Ignor" 
understand  that  he  must  give  some  idea  of  the 
materials  of  which  his  battery  is  made  P  Is  it  a 
carbon  and  zinc  arrangement  or  a  chloride  of  silver 
and  zinc  cell,  or  what  r    It  is  useless  to  guess. 

Niw.  Dob. 

[68054.]— Diamond  Outtinff.— The  same  reply 
as  68138.  Eo6. 

[68069.]— Division  Plate  and  Index  for 
I«athe  (U.Q.)— Use  an  ordinary  drilling  spindle 
with  ^in.  drill  on  slide-rest.  Form  of  hole  a  matter 
of  opinion ;  perhaps  a  slightly  conical  one,  with 
index  peg  to  match,  is  best,  but  the  holes  must  be 
deep.  I  prefer  them  going  dear  through  the  plate. 
I  always  divide  my  plates  with  dividers,  which  pro* 
duces  a  more  accurate  plate  than  what  can  be  got 
ftom  a  paper  pattern.  A.  F.  SHAXBsnSAB. 

Lfittidiaustr.  14,  Dresden. 
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[68138.1— Lapldary'a  Work.— Vol.  IH.  of 
Hotzapffei,  chapter  xxxiv.,  pages  1302  to  1347,  oon- 
tainB  rail  inlonnation  with  many  illustrations  of  the 
subject.  The  Indian  lapidaries,  wiUi  the  rudest 
appliances,  do  beautiful  work,  a  brief  description  of 
which  I  sent  to  to  the  "  E.  M."  many  years  ago. 

BOS. 

[68169.]— Soaldinff  by  Hot  Tea.— There  is 
probably  some  good  reason  for  this,  though  I  do  not 
know  exactly  what  it  is,  for  surely  the  same  law 
manifests  itself  in  the  fact— if  it  really  is  sudi, 
thou^  I  have  not  yet  been  able  to  oomnletethe 
«zpeiimental  proof  of  it — ^that  some  fiuias— e.g., 
(bread  and)  nulk  and  cocoa — apparently  take  longer 
to  cool  than  others — e.^.,  tea  and  coffee  (not  made 
with  boUed  mUk).  This  is,  however,  possibly  only 
a  subjective  phenomenon,  and  a  thermometer  might 
indicate  that  people  could  take  the  latter  at  a  higher 
temperature.  Most  likely  it  will  be  found  to  be  the 
case  either  that  boiling  has  some  effect  on  the  heat 
convecting,  conducting,  or  radiating  powers  of  such 
fluids,  or  that,  when  M>iled,  they  feel  differently  to, 
or  oome  into  complete  contact  more  or  less  rapidly 
with,  our  mucous  surfaces  than  ^e  unboiled  mdcu 
do. 

Gay's  Hospital.  Habold  G.  Ddcon. 

[68191.]— WoiindB.—The  reply  of  "  CJonstance  " 
last  weeJc  reads  like  a  joke ! — one  can  scarcely  take 
it  as  serious.  If  serious,  I  would  recommend  her 
not  to  have  the  rings  where  only  the  privileged  one 
inay  see  them ;  but  adorn  herself  instead  with  a 
ring  in  eadi  nostril,  where  we  may  all  admire  and 
worship.  Have  them  about  3in.  long — ^the  rings,  I 
mean,  not  the  nostrils. 

Bristol.  T.  C. 

[68191.]— Wounds.— It  is  very  possible  that  if 
''  Constance  "  pierces  the  nipple  itself,  it  will  inter- 
fere with  the  nursing  of  her  children.  Amongst 
civilised  people  the  occurrence  of  abscesses  about 
the  aii>ple^  at  the  period  of  gestation  is  frequent. 
The  piercing  and  wearing  of  a  ring  here  would 
probably  increase  the  likelihood  of  such  trouble 
occurring,  and  would  aggravate  it  if  it  were  pre- 
sent. To  pierce  the  skm.over  the  lower  edge  of 
the  breast,  oelow  the  nipple,  would  be  less  dimger- 
ons.  Hasold  G.  Dixon. 

[68191.]— Wounds.— Apart  from  the  danger  of 
cancer  to  which  I  ref  errea  in  a  previous  reply  to 
this  query,  and  which  applies  far  more  strongly  to 
the  case  of  cicatrices  m  a  woman's  breast,  this 
operation  would  certainly  close  up  at  least  one -half 
of  the  lacteal  tubes,  and  m  the  case  referred  to  in  the 
qndry,  besides  preventing  the  nursing  of  childran, 
might  endanger  the  life  of  tiie, mother  through 
suppuration.  That  any  sane  parson  would  either 
abuse  themaelveB  or  recommend  others  (espedally 
females)  to  do  so,  is  something  to  be  wondered  at. 
Further,  I  ought  to  mention  that,  in  my  opinion, 
anj  jeweller  or  unqualified  person  who  periormea 
this  dangerous  surgical  operation  would  render 
himself  hable  to  prosecution. 

Plymouth.  B.So. 

[68191.]— Wotmds.— Why  cannot  '<  Constance" 
be  satisfied  with  her  body  as  God  made  it,  instead 
of  wanting  to  lower  herself  to  the  level  of  a  savage, 
who  does  not  know  any  better?  It  is  incredible 
that  in  this  enlightened  nineteenth  century  any 
Englishwoinan  should  wish  to  mutilate  herseu  in  a 
way  which  is  utterly  without  sense  or  reason,  be- 
sides being  cruel  to  her  offspring.  I  may  say  that 
such  a  course  as  she  suggests  would  materially  pre- 
vent her  properly  nursing  her  childr^  and  the 
larger  the  ring  the  worse  fat  the  child.  Li  a  savage 
country,  where  the  natives  are  in  the  habit  of 
leaving  the  breasts  bare,  one  could  understand  the 
desire  for  adornment ;  but  in  England,  where  it  is 
only  the  custom  to  expose  about  half,  and  when 
the  rings  would  necessarily  not  be  shown  for 
decency's  sake,  it  is  simply  idiotic  and  absurd. 

T.  P.  M. 

[68191.1— Wounds.— Seeing  your  letter  in  hut 
week's  "E.M.*'  with  reference  to  pierced  breasts, 
I  h<^  the  following  experiences  may  be  of  assLst- 
ance  to  "  Ck>nstance."  Ever  since  I  have  had 
breasts  I  have  worn  rings  which  I  had  inserted  in 
the  nipples  at  the  request  of  an  intimate  friend.  I 
am  now  aged  20,  and  the  mother  of  a  healthy 
family,  and  have  experienced  no  difficulty  in 
nursing  all  mv  children  myself.  I  wish  to  draw 
** Constance's"  attention  to  the  fact  that  my 
nipples  were  skilfully  pierced  below  the  orifice  so 
as  to  avoid  any  danger  of  disturbing  the  pai^sage. 
Having  now  learnt  by  experience  the  various  incon- 
veniences attached  to  the  practice  of  wearing  these 
rin^,  I  should  strongly  advise  '^ Constance"  to 
resist  "  Jack's  "  proposals,  as  I  am  now  of  opinion 
that  they  are  hy  no  means  useful,  and,  as  they  are 
not  displayed  m  public,  very  liUle  satisfaction  is 
derived  from  them  as  an  ornament.  I  should  long 
ago  have  discarded  them  had  I  not  now  become 
entirely  used  to  them  after  five  years'  continuous 
wear.  Fanny. 

[68191.J— Wounds.— It  is  not  the  business  of 
the  "E.  M."  to  interfere  with  hidies'  fashions;  but 
they  say  that  ladies  adopt  ^eir  fashions  to  please 
the  sterner  sex.    May  I,  on  behalf  of  that  sex,  beg 


of  the  lady  who  writes  on  p.  199  to  reconsider  her 
determination?  I  am  well  aware  that  almost  any 
portion  of  the  skm  may  be  safely  pierced,  except 
certain  highly  sensitive  and  speciahsed  portions,  the 
nipples  included.  Even  the  male  nipples  are  less 
aoapted  for  piercing  than  other  parts ;  but  in  the 
case  of  tiie  zemale  nipple,  the  danger  of  piercing 
that  highly  sensitive  organ  is  verv  considerable.  I 
have  had  personal  experience  oi!  the  matter,  and 
have  still  several  places  where  rings  or  wires  could 
be  inserted.  But  I  should  not  like  to  have  rin^  in 
my  breasts,  because  I  like  a  good  rub  down  with  a 
rough  towel.  But  if  the  fair  sex  must  have  its  wav, 
I  should  suggest  ^erdng  the  skin  lust  above  the 
nipple,  around  which  the  ring  would  then  fall,  like 
the  setting  of  a  jewel.  I  should  advise  Jules 
Orme's  method  to  oe  followed,  using  a  sQver  needle. 
The  trouble  is  yerv  slight :  we  uMd  to  leave  the 
silk  threads  in  until  the  places  healed.  Can  anyone 
say  what  would  be  the  effect  of  slightiy  searing  the 
hole  by  means  of  an  instantaneous  heating,  by 
electric  current,  of  a  platinum  wire  previously  in- 
serted ?  HlNO. 

[68206.]— Parish  I*aw.— This  question  should 
be  submitted  to  a  solicitor  with  the  Public  Health 
Act  before  him.  Anyway,  the  question  is  of  littie 
interest  except  to  '*  Busticus  "  and  his  fellow  rate- 
payers, and  I  should  think  the  best  thing  to  do 
would  be  to  collect  the  funds  necessary  and  take 
counsel's  opinion.  "Busticus"  might  find  an 
answer  in  "  Lumley's  Annotated  Edition  of  the 
Public  Health  Act,  1875."— S.M. 

[68214.] — Steazn  Txioyole. — ^I  know  of  nothing 
to  prevent  a  tricycle  being  driven  by  steam  on  public 
roads;  but  of  course  the  speed  is  limited  by  the 
same  Act  as  controls  the  use  of  traction  engines. 
A  steam  tricycle,  too,  is  misplaced  ingenuity ;  for 
the  tricyote  is  a  machine  for  exercise,  and  it  would 
be  an  unmitigated  nuisance  to  have  people  running 
about  the  streets  on  steam  tricydes. 

Nun.  Dob. 

[68222.] — Oem.ent. — A  cement  to  resist  sulphuric 
acid  can  surdy  be  found  in  plaster  of  Paris,  which, 
being  sulphate  of  lime,'cannot  well  be  acted  on  by 
sulphuric  add.  T.  M. 

[68225.1— Oloudy  Objeotive.— It  is  impossible 
to  suggest  what  this  objective  is  for  unless  it  can  be 
inspected.  Why  does  not  the  querist  take  it  to  an 
optician  and  put  the  question  to  him  P  X. 

[68230.1  —  O.W.B.  Automatio  Vaouum 
Brake.— ^e  pressure  cannot  be  more  than  151b. 
per  square  inon  with  any  vaouum  brake,  and  in 
practice  is  little  more  than  121b.  at  anv  time.  The 
size  of  the  pipe  has  nothing  to  do  with  it,  as  com- 
pared with  the  Westinghouse,  which,  being  a 
pressure  brake,  mav'have  as  much  as  601b.  or  more 
on  ^e  square  inch.  The  Westinghouse  brake  is 
the  quickest  train-stopper,  and  ue  only  perfect 
brake  in  existence.  Nun.  Dob. 

[68236.]— Candle  Kakinff.— liaking  tallow 
candles  is  not  worth  doing ;  but  if  the  querist  must 
do  it,  he  will  find  it  better  to  *'cast"  them  in 
moulds.  The  price  of  tallow  varies,  but  it  can  be 
found  by  consulting  the  market  reports,  and  as  to 
making  a  certain  number  of  candles  to  the 
**  pound,"  that  is  where  the  skill  of  the  dipper 
comes  in — so  many  dips  for  each  size,  and  then  the 
candles  are  sorted  afterwards.  But  I  thought  tallow 
candles  were  almost  unknown  now.  J.  T. 

[68243.]  — EzplosiTes.- If  this  '*  cannon" 
could  be  seen,  one  might  be  able  to  suggest  what 
explosives  were  used  to  make  the  engine  work. 

J.  T.  M. 

[68244.]— White  Wood  Furniture.— There  is 
no  special  work  of  the  kind  required  by  querist ;  but 
there  are  several  textbooks  on  carpentrv  and 
joinery,  and 'much  information  in  back  volumes. 
Many  years  ago  Mr.  Smither  gave  a  series  of 
letters  on  the  subject,  and  there  were  articles  by 
"  0.  J.  L.,"  I  think,  not  long  ago.  C.  P.  L. 

[68249.] — ^Fans. — ^I  do  not  know  of  any  formulsB 
for  calculating  the  '*  amount  "  of  air  dniwn  in  by 
a  centrifugal  fan ;  but  it  could,  of  course,  be  calcu- 
lated from  such  formulffi  as  are  to  be  found  in 
Molesworth's  "  Pocketbook."  S.  T. 

[68252.]  —  Japanning.  —  The  whole  art  of 
japanning  consists  in  cleaning  the  articles,  applving 
the  japan,  and  "  stoving."  Directions  nave  been 
frequently  given,  and  recently  I  saw  a  reply  which 
e^lains  everytiiing,  and  contained  a  diagram  of  an 
oven.  I  think  it  was  called  **  Enamelling  jBicydes." 

T.  J. 

[68255.]— Lnnar  Photography.—"  Clericus  " 
may  well  ask  for  information  about  taking  instan- 
taneous photographs  of  the  moon.  All  he  has  to  do 
is  to  fit  the  camera  to  the  eye  end  of  the  telescope, 
having  removed  the  eyepiece,  and  focus  up  sharply ; 
but  as  to  *'  instantaneous,"  I  am  doubtful.    S.  F. 

[68265.]— Modified  Battery.— To  Mb.  Bot- 
TOms. — In  vour  book  you  mention  it  for  closed 
circuit  work.  How  long  will  it  run  before  it 
polarises  ?  Expebqcekteb. 

[68267.]— Asbestos  Paint.— What  is  it   Mr. 
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Spencer  wishes  to  know  about  abestos  paint  ?  All 
he  has  to  do  is  to  grind  the  asbestos  to  powder,  mix 
with  the  desire^  pigment  or  colouring  medium,  and 
then  grind  up  well  with  size  or  glue,  as  I  suppose  he 
wishes  to  avoid  so  inflammable  a  materiAi  as  oal. 
But  is  not  asbestos  paint  a  patent  ?         B.  C.  L. 

[68329.]— Qlass  Gtauge.— The  following  mea- 
surements, as  given  by  the  largest  sheet-gks 
makers  in  England,  are  accurate  enou^  for  your 
gauge.  Sheet-glass  varies;  polished  plate  luone 
being  of  a  uniform  thickness.  There  is  no  standard 
thickness  for  any  particular  strength,  16oz.  equak 
yin. ;  21o».,  ^in. ;  26oz.,  ^in. ;  32os.,  }in. ;  36o«., 
m. ;  42oz.,  ^in. 
Whitehaven.  D.  B. 

[68362.]— The  Mass  of  a  Binary  Star.— I 
am  obliged  to  "F.R.A.S."  for  his  reply  to  my 
query.  This  was  intended  neither  as  *^  a  paradox  " 
nor  a  "  catch  question,"  but  simply  as  a  statement 
of  a  real  dMculty  which  I  had  encountered.  And 
"  F.B.A.S."  does  not  seemyet  to  have  apprehended 
my  difficulty.  He  says  that  "  Jupiter  is  6-20'28 
times  further  off  the  sun  than  we  are."  By  Kepler's 
third  law,  therefore,  his  periodic  time  should  be 
V^(6-2028»),  or  11-8674  years,  and  not  11-862,  as 

fiven  by  **r.B.A.S."  He,  however,  states  that 
1*8674  yean  is  the  periodic  time  which  the  earth 
would  have,  were  it  at  the  distance  of  Jupiter  from 
the  sun.    The  formica,  therefore  stands— 


11;8674« 
11-8674" 


mass  of  sun  and  earth 
mass  of  sun  and  Jupiter. 


But  from  this  it  would  follow  that  the  earth  and 
Jupiter  were  equal  in  mass,  which  we  know  not  to 
be  the  case.  And  this  is  the  difficulty,  the  solution 
of  which  I  asked  from  your  readers.     FiKSinTBT. 

[68390.]— Hagioscope.— My  previous  reply  in 
No.  1,257  was  printed  so  as  to  ignore  a  distinction 
I  intended  to  make  between  a  hagioscope  and  a 
lepers'  window.  "P.B.A.S.,"  on  p.  194,  alio 
identifies  the  two.  I  believe  that  what  is  usoally 
called  a  hagioscope  is  made  in  an  interior  wall  or 
buttress,  so  as  to  permit  those  in  an  aisle  or  chapel 
to  see  the  high  altar.  A  lepers'  window  is  esMn- 
tially  a  window  in  an  outer  wall,  for  the  use  of 
those  who  were  not  permitted  to  enter  the  diurch. 
Sometimes  an  opening  in  the  east  wall  of  a  porch 
has  a  slanting  direction  towards  tiie  altar,  and  when 
blocked  up  at  a  later  date  is  often  taken  lor  a  holy- 
water  niche.  There  is  one  like  this  at  Mitton,  m 
Yorkshire,  which,  if  opened  would,  I  believe,  fonn 
a  hagioscope.  Nefhebh. 

[68428.1— Problems.— Every  cosine  has  three 
corresponding  angles — viz..  A,  360°  +  A,  and  ZQCf* 
—  A ;  where  A  is  the  angle  oorreeponding  with  the 
cosine   which    is    given   in   the  tables.     In  the 

equation  cos.  A  =  4  cos.  r^  -  3 cos.  ^.  If  weput 
a  value  for  cos.  A  (suppose  -216  for  example)  and 
put  X  for  cos.  ^  for  shortness,  we  have  i3^  ~  Zx 

s  -216.  As  this  is  a  cubic  equation,  it  must  hate 
three  roots,  these  will  be  found  to  be  -9,  -  -827, 
and- -073,  which  are  the  cosines  of  28"  50^,  149"~aO', 
and  94''  KT.  -216,  which  we  started  with,  U  the 
cosine  of  7T  30',  and  also  of  43?>  30',  and  also  of 
282°  30',  and  each  of  these  is  exactly  three  timei 
the  corresponding  angle  found  as  above  by  calcola- 
tion.  By  drawing  a  circle  and  marking  off  the 
various  arcs  and  cosines,  the  above  will  be  under- 
stood  better.  2.  To  show  geometrically  that 
sin.  A  +  sin.  B  -  2  sin.  iCA  i-  B)  ooe.J  (A  -  B) ; 

NOW  =  A.  and'TOW-B, 


in  the  figure  make 


then  a  Uttle  inspection  will  show  that  if  ▼»  *»JtS 
tiie  angle  NOT  by  t^e  line  OB,  the  angle  BOW 
will  be  HA  +  B)  and  the  angle  NOB  =  TOB - 
i(A-B).    ThelineNTisatrightMgkitoOB 
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and  NQ,  BS.  and  T  W  kto  drawn  at  riglit  angles  to 
OW.  Now  NTisbuected  in  B,  hence  NQ+TW 
>»  2BS.   Diride  both  sides  bf  ON,  then— 

OB 


NQ    .   TW  _  oBS 
?JN  "^  5F  ~      ON 


butON-OT 
.    NQ 


TW 
ON  ^  OT 


OR 'UN 


R8    OB 
OB 'ON 


which  is  equivalent  to  the  equation  in  sines  and 
cosines,  the  truth  of  which  is  laerefore  ptoTed. 
Bath.  M.I.O.E. 

[68391.1— Hot-Water  OironlaUon.— In  further 
reply  to  "Nemo,"  he  certainly  has  made  a  mistake 
ox  some  sort ;  |  compo  never  weighs  2ilb.  to  the 
foot— scarcely  l|lb.  to  the  yard;  a  lot  used  only 
weighs  ISoz.  He  must  be  using  lead  pipe,  and  that, 
too,  of  extra  thickness,  the  average  weight  being 
41b.  or  51b.  to  the  yard.  I  am  of  ttie  same  opinion 
as  "D.  B.."  that  the  expansion  pipe  is  absmutely 
necessary  io  insure  safety.  The  pipe  specified  is  aJl 
right  for  651b.    I  know  nothing  of  Uock-tin  tube. 

SxiBO. 

[68425.]— Bloyole  Chains.— Each  pin,  link,  &c.. 
is  hardened  separately  in  the  usual  way,  and 
tempered  to  a  brown-yellow  colour ;  temperature, 
^00°  F.  The  majority  of  the  chains  in  use  are  not 
hardened  at  all.  A.  T.  Shakespeab. 

liuttichaustr.  14,  Dresden. 

[68430.1— Induction  Ooil  Making.— To  F.W. 
Mason.— ^.  Oreen  ou^t  to  be  able  to  obtain  more 
than  |in«  spark  from  his  coil  if  it  has,  as  he  states, 
lib.  No.  34  wire.  The  fault  lies,  I  enect,  in  the 
condenser,  it  not  being  of  large  enougn  capacity. 
Yon  could  try  the  following  arrangement  witn  your 


and  B  are  on  3  +  4,  +  flows  over  B,  and  —  over 
A.  The  paper  entitlea  *'  Coil  Phenomena  "  will  be 
ready  in  aoout  five  weeks.  Anv  farther  information 
H.  Qreen  may  require  I  shall  be  ven-  pleased  to 
give.  F.  W.  jiAflOir. 

[68433.]— Baoteria.— Very  likely  the  foxi^ 
found  on  the  unboiled  infusion  was  PeniciUium 
glaucum,  as  that  is  about  the  commonei^  mould ; 
but  very  likely  also  it  was  a  species  of  Mucor.  But 
has  not  "J.  B.  P."  mistaken  spores  produced  by 
his  mould  for  cells  of  yeast  (TonuiB)  ?  He  no  doubt 
found  some  bacteria,  as  they  may  be  met  with  any- 
where ;  but  how  did  he  recosnise  them  if  they  were 
not  in  motion,  for  all  the  &:hizomycetes  are  most 
easily  confounded  with  dust-specks  and  other  in- 
organic things  ?  On  reflection,  the  querist  will  see 
that  the  extreme  minuteness  of  bacteria  and  their 
inappreciable  weight  are  the  best  aids  to  univeml 
diB&ibution.  But  whv  did  he  boil  his  infusion  in 
one  case  ?  and  why,  if  he  boiled  it,  did  he  not  seal 
his  tube  hermetically,  leave  it^  and  after  an  interval 
examine  its  contents  for  organisms,  as  high  tempera- 
tures have  been  used  to  see  how  great  a  degree  of 
heat  bacteria  and  their  allies  can  survive,  or  else  to 
finally  destroy  any  Uf e  in  an  infusion  subsequently 
kept  sealed  up  and  afterwards  examined  for  organ- 
isms appearing  abiogenetiGally  V  As  it  happens,  the 
results  of  his  two  experiments  are  really  tne  same, 
and  the  differences  observed  merely  depended  on 
the  relative  fitness  of  the  two  infusions  to  encourage 
life,  which  would  be  rather  greater  in  the  unboiled 
one ;  but  millions  of  aerial  orgamsms  will  enter  an 
exposed  }in.  tube,  whatever  becomes  of  them  sub- 
sequently. 

Uttoxeter.  N.  B.  B. 

[68434.]  —  Air  -  Pump.- The    sort    of  pump 
Eden"  has  in  view  is  probably  a  sort  of  cross- 
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power — ^it  is  one  that  I  use  when  any  coils  of  mine 
operate  the  same  as  H.  Or«en*s.  The  arrangement 
is  a  sort  of  resistanoe-board :  the  connections  are  as 
in  sketch,  which  needs  hardly  any  description.  The 
stud  1  of  the  regulator  is  straightaway  connected  to 
out-goinff  temunal.  2,  3,  4  studs  are  connected 
toge&er  by  means  of  a  Jib.  or  Jib.  s.c.  wire,  about 
No.  32  B.W.G.,  when  A  of  regulator  is  on  stud  1. 
the  result  ib  simply  as  if  the  biSidl^ii  were  connected 
to  the  coil ;  but  on  studs  2,  3,  4  the  current  has  to 
pass  through  the  wire  before  it  reaches  the  terminal, 
and,  this  meaning  more  resistance,  it  necessitates 
the  weakening  of  the  current.  H.  Oreen  could 
have  six  stuos  and  about  jib.  of  wire  between 
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them.  Tr^  a  condenser  of  100  sheets,  1 J  by  2|. 
The  sparkmg  between  contacts  iB  caiued  by  in- 
sufficient condenser  capacity.  If  H.  Qreen's  coil 
were  mine,  I  should  use  a  separate  condenser  (not  in 
coil),  and  connect  it  up  to  two  condenser  screws. 
The  following  would,  I  think,  suit  you  for  a  com- 
mutator. It  is  on  the  principle  of  the  switch  of  the 
condenser.  The  sketch  neemi  hardly  any  explana- 
tion. When  A  and  B  are  on  1  and  2,  +  electricity 
flows  over  A,  and  negative  over  B ;  but  when  A ' 


the  metal  and  fracturing  the  pump,  except  where  in 
constant  use  and  managed  by  experienced  hands,  as 
in  lamp  factories.  From  a  subsequent  query  it 
appears  that  the  making  of  vacuum  tubes  is 
"Aden's"  object.  With  the  time  he  spends  in 
making  a  bad  one,  he  wiUprobably  be  able  to  pur- 
chase two  i^d  ones.  He  will  never  be  able  to 
compete  with  the  foreigners,  who  have  brought 
glass-blowing  to  great  perfection. 

A.  Caflatzz. 

[68436.]— Equatorial  Telescope.- Divide  hour 
dme  into  24  spaces  for  hours,  then  divide  each 
^Mice  into  15,  20,  or  30  for  4,  3,  or  2  minutes.  Ton 
will  want  to  read  closer  than  these  divisions  will 


permit  you,  and  I  would  advise  you  to  read  Vol. 
XXIV,  pp.  105,  143,  Vol.  XXVI.  263,  Vol.  XXV. 
623,  632,  Vol.  XXVIII.  380.    I  gave  some  instruc- 


fareed  between  the  filter  and  Sprengel.  Water 
will  do  very  well  for  filter  pumps,  w^^  need  only 
produce  a  jMurtial  vacuum.  For  vacuum  tubes, 
water  or  any  other  liquid,  except  mercury,  is  not 
practicable;  first,  because,  bemg  thirteen  times 
lighter  than  mercury,  it  would  require  a  tube 
thirteen  times  longer — ^that  is  at  least  60ft.  But 
suppose  this  could  be  managed,  how  could  the 
evaporation  of  the  water  in  vacuo  be  prevented? 
Would  not  its  vapour  take  the  place  of  the  air  as 
soon  as  that  were  drawn  out  r  The  only  pump 
without  a  lathe  that  occurs  to  me  at  the  moment  for 
exhausting  vacuum  tubee.  would  be  made  some- 
what after  this  fashion :  Fit  into  a  piece  of  triblett 
brass  tubinff  2ft.or  3ft.  long,  heimetically,  a  wood 
or  metal  plunger  going  to  the  bottom,  and  then 
leaving  a  bit  projecting  for  a  handle.  Choose  this 
tube  of  such  a  diameter  as  the  vacuum  tube,  or 
other  article  to  be  exhausted,  has ;  then  connect  both 
pump  and  vacuum  tube  by  a  piece  of  indiarubber 
tube  sufficiently  long  to  admit  the  working  of  a 
pinch-cock  between  tiiem.  Just  under  the  plunger 
core  a  nde  h<tte  into  the  brsss  tube,  which  can  be 
opened  and  dosed  by  turning  up  and  down  again 
the  end  of  the  indiarubber  tuM  which  encircles  the 
brass ;  draw  out  the  plunger,  and  the  air  follows ; 
dose  the  pinch- cock  to  prevent  the  air  re-entering 
the  vacuum  tube,  open  the  little  side  hole  by 
pressing  the  indiarubbtf'  aside,  drive  in  the  plunger, 
and  one  barrdful  of  air,  perhaps  half,  perhaps 
two -thirds  that  of  the  receiver  is  removed.  Con- 
tinue the  operation  until  all  is  removed  which  can 
be  done ;  but  is  the  game  worth  the  candle  F  Proper, 
well-constructed  vacuum  pumps  are  a  glut  in  the 
market,  and  can  be  purchased  for  a  few  shiUings, 
of  small  dimensioiis.  Mercury  pumps  cost  verv 
little  more,  and  the  requisite  mercury,  thougn 
rather  high  in  price  just  now^  can  still  be  had  for 
about  208.  For  most  educational  and  technical 
purposes,  mercurial  pumps  are  sddom  needed.* 
Those  who  know  how  to  work  and  keep  in  order 
the  ordinary  brass  pumps,  can  always  get  a  fair 
vacuum  with  them.  £xnausting  with  mercury 
pumps  becomes  tedious,  and  often  ends  in  spilling  I 


ions  in  Vol.  XXXVI.  190,  363,  390.  459,  for  drdes 
and  verniers.  A  meridian  line  bua  down  from  a 
ma^etio  observation,  even  after  allowing  for 
venation,  will  only  do  for  placing  an  equatorial 
stand  approximatdy  correct;  the  final  adjustment  is 
a  much  more  delicate  task.  You  will  require  three 
screws  on  base  of  stand,  one  for  elevating  or  depress- 
ing the  polar  axis,  the  other  two  for  shifting  to 
the  east  or  west.  Most  astronomical  handliooks 
give  instructions,  also  Home  and  Thomthwaite's 
^*  Hints." 
Bunsgate.  J.  C.  Lnraooir. 

[68438.]— Spirit  of  Oamphor.— I  do  not  for  a 
moment  q^uestion  the  experienoe  of  S.  Bottone  in 
the  administration  of  spirit  of  camphor  ;  but  I  do 
think  that  these  administrations  must  have  been 
upon  the  same  subjects  over  and  over  again.  As  it 
is  my  business  to  Imow  about  these  things,  wiQ  you 
allow  me,  Mr.  Editor,  to  assure  "N."  that  his 
wifia  was  suffering  from  partial  poisoning  by  the 
camphor  which  she  took;  the  effect  would  be  only 
transient,  say,  anhour ortwo,  sothat  her  indisposition 
for  two  months  is  certainly  not  the  effect  of  the 
camphor,  but  it  is  the  outcome  of  the  effect,  and  I 
believe  sne  would  have  been  quite  well  had  she  not 
taken  it.  I  can  swallow  |oe.  of  spirit  of  camphor 
in  water  at  one  time  without  any  inconvenience, 
but  that  docs  not  say  everyone  can  do  so.  Tfais 
would  be  equal  to  about  24  grains  of  camphor. 
"  N.'s  "  wife  took  about  7  or  8  grains  of  camphor, 
which  was  quite  sufficient  to  upset  a  susceptible 
person.  If  my  wife  took  1  grain  she  would  be 
hdpless  for  about  half  an  hour,  as  I  have  given  her 
2oz.  of  camphor  water  disguised  so  that  she  did  not 
know  what  it  was,  and  in  a  few  minutes  the 
symptoms  have'  appeared.  The  immediate  effects 
are  giddiness,  somnolency,  and  letluurgy,  with  a 
very  slight  increase  in  me  pulse,  with  a  rise  in 
temperatiue  of  1*  or  V.  These  effects  pass  away 
after  a  time,  and  are  followed  by  laniguor.  U 
**N.'s"  wife  ever  enerienoes  these  symptoms 
again,  let  her  take  30  orops  of  tincture  of  henbane 
in  a  little  water,  as  it  is  a  perfect  antidote  to  camphor. 

A.  B. 

[68439.]— Oafl-Workfl.—TTse  five  retorts,  build 
two  ovens— one  to  contain  three  retorts  for  winter 
use,  and  the  other  two  retorts  for  winter  use.  This 
is  important,  so  that  either  oven  can  be  put  out  of 
use  for  repairs,  without  stopping  gas-making. 
Employ  a  spedaust  to  set  retorts,  see  advertisements 
in  the  Journal  of  Gtu  Lighting  or  Oaa  World* 
Chimney  1^.  square  inside,  25ft.  high  ^m 
ground,  preferably  lined  4^  with  firebrick.  If 
setting  is  correctly  bmlt,  it  should  be  easy  to  keep 
retorts  at  suitable  temperature— viz..  a  bright 
cherry -red  inside.  The  coke  required  for  furnaces 
will  be,  the  whole  produced  from  retorts  plus  about 
2  cwt.  per  ton  of  coal  carbonised;  1^  cwt.  charge 
should  produce  650c.ft.  of  gas  in  six  nours ;  three 
diarges  per  day  are  usual,  night  charge  not  to  be 
left  m  more  than  eight  hours,  or  impurities  will 
greatly  increase,  day  diarges  six  hours  only.  Oet 
Hughes  and  Bichards*  ^*(Hb  and  (Hs- Works," 
Weale's  series,  price  4s.  6d.  Gas  EzrorasEB. 
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[68443.]— Telesoope.-It   is  impossible  to  say 


it  for  you  gratis. 
Bamsgate. 


J.  C.  LzNScxyrr. 


[68450.]— PortaWe  and  Standard  Cell.— 
Hardly  understand  your  queir.  Quite  true  that 
apparently  the  HgSO^  battery  does  the  same  work 
as  the  AgCl ;  but,  for  all  that,  the  H^O.  is  not  a 
standara  of  1  volt,  whereas  the  AgCl  u.  In  a  few 
weeks  I  am  going  to  write  on  a  new  standard,  con- 
structed on  Uie  prindple  of  the  Ledanch^,  wnich  I 
think  will  be  of  some  ooieflt  to  **  ours." 

F.  W.  Masok. 

[68477.]— Indnotion  €k>U.— I  should  say  that 
the  fault  of  your  coil  was  in  the  condenser  not 
being  thorouji^y  isolated,  as  I  had  one  sent  me  to 
repair  that  actea  the  same  as  yours,  and  found  the 
fault  there.  Take  the  condenser  out  and  try  the 
coil  again.  See  if  the  hammer  stops ;  if  not,  you 
have  iound  the  cause.  As  to  the  kinks  in  the 
secondary,  that  would  not  cause  the  hammer  to 
stop,  but  it  would  fraotore  the  wire  so  that  it 


224 


ENGUSHvl  MEOHANIO  AND  WORLD  OF  BCIBNOE :   No."  1,259. 


May  10,  1889. 


would  bom  asnnder.    Tiy  the  noondaiy  with  a 
^Tunometer  and  one  of  your  pint  oellB. 

No  Sio. 

J68477.>7-Inductlon  OoU.— U  *<No  Indnct'* 
1  advertiae  hisaddresB,  I  shall  be  pleased  to  show 
him  an  mdaotion  ooil  that  I  have  xnade  according 
to  Mr.  Maflon'adnstructions  in  "  E.  M.,"  No.  1,245, 
excepting  that  I  haye  used  exactly  the  same  suee 
and  quantity  of  wire  that  your  oonespondent  has 
done,  and  with  most  satinaotoiy  results.  With 
three  cliromic-add  cells  I  get  about  an  inch  spark ; 
and  with  a  six-power  switdi  and  a  water  reguktor, 
it  win  give  a  cnirent  mild  enough  for  a  child  to 
bear,  or  one  sufficiently  strong  to  knock  down  an 
ox.  Peihaps  the  quenst  has  not  insulated  each 
layer  thoroughly  well  with  paraffined  paper,  an 
impression  lur.  mason  strongly  urged  on  amateur 
oou  makers.  If  "  a  kink  or  two  *'  was  felt  to  pass 
through  his  fingexs  when  winding  his  coO,  he  should 
have  stopped  and  carefully  examined  it  to  see  if  the 
wire  was  not  abraded ;  for  if  the  ooyeringwasoff, 
and  he  allowed  it  to  go  on  the  ooil,  that  wiu  explain 
the  cause  of  a  failure.  He  will  have  to  rewind  (I've 
been  there)  his  bobbin,  and  besides  carefully  insu- 
lating each  layer,  must  be  particular  to  notice  that 
the  wire  is  not  broken,  and  the  covering  is  perfect. 
If  he  intends  to  get  a  good  spark,  he  must  add  a 
condenser,  of  dimensions  given,  if  he  has  not  already 
done  so,  and  the  platinum  connections  will  not  then 
get  burnt.  H.  Qbben. 

[68466.]— Hleotrlo-Xiiglit  Carbona.— Because 
the  positive  bums  into  a  cup-like  form,  and  the 
negative  bums  to  a  point.  Tlie  positive  bums  away 
about  twice  as  fast  as  the  ne^pUive.  The  li^t  is 
emitted  chiefly  from  the  positive  pole,  so  it  is  the 
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top  carbon,  as  the  light  is  generally  required  below 
the  laxnp.  The  wire  from  the  -f  (or  positive)  pole 
of  the  dvnamo  goes  to  the  +  carbon,  toad,  tiie  nesa- 
tive  to  uie  negative.    Gored  are  coppered  as  wdL 

W.  DUSTNALL. 

r68474.]— Conneoting  Biaalmllar  Batteries. 
— ^No,  you  cannot  add  the  Ledanch^  cells  in  circuit 
with  vour  bichromates.  If  you  do,  you  will  reduce 
the  s&ength  of  the  whole.  F.  W.  MASoir. 

[68478.] — ^Iionv-IHstanoe  Tharmometera. — 
The  correspondent  of  the;  Standard,  being  probably 
interested  m  these  instruments,  may  himaeu  answer 
this  query.  Nevertheless,  a  variehr  of  replies  may 
prove  instructive :  hence  I  make  Sold  to  offer  my 
opinion  and  suggestions,  though  I  know  nothing  of 
the  thermometer  "Pyro'*  refers  to.  It  cannot 
embody  very  much  that  ia  new,  for  so  many  patent 
contrivances,  to  effect  the  same  purpose,  have  already 
been  proTOsed  and  abandoned^  that  it  would  be 
rather  difficult  to  find  something  really  new  and 
practical.  The  best  and  simplest  means  for  securing 
mimunity  against  fire  are  soil,  in  my  opinion,  vigi- 
lance and  carefulness.  The  less  we  rely  on  fnul 
instrumental  means  (which  require  even  greater 
vigilance)  the  better.  There  are  nere  exceptions  as 
everywhere  else.  In  places  where  goods  liable  to 
spontaneous  combustion  are  stored — say  wharves, 
warehouses,  ftc,  chemical,  air,  mercurial,  and  un- 
equal-expansion thermometers,  may  be  uaefuUy 
emploved.  But  they  must  be  well  got  up,  weU 
attended  to,  and  frequently  test«^ .  or  they  will  prove 
tzaps.    With  thor*  **^-  of  ease 


and  proneness  to  shirk  work  not  in  the  daily  routine, 
it  is  almost  too  much  to  expect  such  constant  atten- 
tion. To  fix  a  thermometer  of  no  matter  whatkind 
in  every  room  and  doset  of  our  houses,  to  maintain 
a  number  of  electric  bells,  batteries,  wires,  and  con- 
nections in  perfect  working  order,  ready  to  si^;nal  a 
foe  who,  we  hope,  will  never  come,  and  who,  m  100 
cases  against  one,  never  does  come,  is  far  too  trouble- 
some, and  not  to  be  expected  of  ordinary  people. 
As  a  reader  of  the  "E.M.,"  **Fyro"  must  know 
something  of  electricity,  and  if  so  he  need  only  be 
told  to  look  upon  a  long-distance  thermometer  as 
a  sort  of  electric  push,  having  the  same  sort 
of  line,  battery,  and  indicator  as  a  bell  has. 
Instead  of  his  hand  pressing  the  button  and  com- 
pleting the  circuit,  the  mercury  in  the  tube  which 
IS  connected  witii  one  end  of  the  line  expands  by 
the  heat,  and  rises  till  it  meets  the  other  end,  when 
the  alarum  will  sound,  if  everything  is  in  good 
order.  Should  "Pyro''  adopt  air  thermometers, 
then  the  column  of  air  in  the  tube  rises  and  presses 
up  a  metallic  diaphragm  against  the  two  ends  of 
the  line,  and  thus  again  completes  cirouit.  If  two 
strips  of  copper  and  brass,  oin.  long  by  ^in.  wide, 
be  riveted  together  and  soldered,  one  end  of  this 
united  strip  fixed  to  an  sngle  piece,  the  other  tipped 
with  platinum,  and  brought  near  to  a  similarly 
platinised  stud,  the  rising  heat  expanding  the 
further  copper  strip  more  thinn  the  near  brass  one, 
will  bend  up  against  the  stud,  and  thus  again  oom- 
pleto  the  circuit.  The  ends  of  the  line,  of  course, 
Ddng  connected  one  to  the  stud  and  one  to  angle- 
piece.  The  temperature  at  which  the  cirouit  should 
oe  completed  is  determined  and  regulated  by  a 
screw  behind  the  strip.  There  are  various  other 
ways  of  causing  the  temperature  of  an  apartment 
to  complete  an  ^ectric  circuit.  A.  Caplaxzi. 

[68480.]— Dull  Black  for  Sheet  Zlno.— Clean 
the  zinc  and  immerse  in  solution  of  idatinic  chloride. 

Sx. 


[68482.]— Gramme  Dynamo.— -Put  3Ub.  to  41b. 
No.  20  d.cc.  on  the  armature.  To  balance  this 
use  about  31b.  No.  18  on  the  fields  as  the  series 
coils ;  and  for  the  shunt  coils  at  leairt  161b.  No.  24. 
If  you  are  liknited  for  space,  in  winding  you  may 
use  silk-covered  wire  for  the  shunt  coils ;  if  not,  use 
d.c.o.  The  sections  should  not  be  less  than  10,  and 
need  not  exceed  30.  The  armature  should  be  of  the 
Padnotti  tvx>e,  if  the  highest  result  is  desired.  At 
about  2,000  revs,  per  mmuto  you  should  get  five  or 
six  ampi^res  at  60  volts  pressure.        8.  BoTTom. 


[68483.] — German  Teaat.— In  the  farm  where 
I  am  stopping  they  use  about  Itoz.  of  fresh  (Ger- 
man veast  to  about  161b.  flour.  The  girl  soaks  and 
rubs  the  yeast  in  a  small  quantity  of  warm  water — 
say.  one  quart,  which  then  becomes  somewhat  like 
umk.  Then  is  added  salt,  and  as  much  more  warm 
water  as  will  make  the  quantity  of  flour  to  a  rather 
stiff  mass.  In  about  two  or  tliree  hours,  according 
to  the  warmth  and  degree  of  stiffness,  it  is  reedy 
for  oven,  and  capital  bread  it  is,  too — ^hearty,  sweet, 
and  good-looking.  C.  O.  X. 

[68483.]— German  Yeaat.— A  very  ffood  bread 
mav  be  inade  from  flour  (best  quality)  101b.,  warm 
water  (tempanture  about  86^  d|  to  6  pints,  G^- 
man  veast  a  sufficiency  fmixed  with  about  4oz.  of 
water),  common  salt  1  to  2oe.  (according  to  taste). 
Teast  very  often  makes  bitter  bread,  and  therefore 
I  think  a  better  plan  is  not  to  use  yeast  at  all,  but 
substituto  bicarbonate  of  soda  and  hydrochloric 
add  in  its  place.  This  makes  the  bread  beautifully 
light  bythe  carbonic-add  gas,  which  is  given  off  by 
the  NafiCO,,  and  as  a  resultant  you  get  NaGl,  or 
common  salt,  and  therefore  inmixmg  the  dough  you 
need  not  use  so  much  salt  as  you  otherwise  would 
do.  NaHCO,  +  HCl «  Naa -»  COt  +  H.O.  Ger- 
man yeast  consists  of  the  spores  from  the  bottom  of 
the  vats,  partially  dried,  packed  in  bags,  and  then 
sent  to  tnis  oonn&y.  It  needs  longer  tor  germina- 
tion than  KngHsh  yeast.  Of  course,  in  the  case  of 
yeast,  fermentation  shoidd  be  complete  before  the 
fermented  doush  is  put  into  the  oven  to  bake.  The 
dough  should  oe  well  mixed  in  every  respect,  for 
thus  you  will  obtain  a  bread  with  even  pores  and  of 
good  consistency.  The  crust  ou^t  to  be  crisp,  not 
'*  withy."  Many  bakers  make  their  bread  with 
"  seconds*'  flour,  and  add  a  little  powdered  alum 
to  make  the  bread  a  good  colour — ^i.e.,  white.  This 
adulteration,  however,  is  easily  detected  by  the 
logwood  test.  Fbsdxbiok  Davis. 

[68484.]— Ammeter.— To  Me.  Bottowe.— For 
the  ammeter  no  box  will  be  needed,  there  bemg  no 
coil,  but  a  single  strip  of  oopi)er  about  iin.  wide 
4in.  longjiaid  parallel  to  the  magnetic  needle,  below 
it,  at  a  distance  of  about  2in.  For  the  voltmeter,  ^e 
outer  box  of  a  common  Tandstickor  lucifer  box, 
say  about  Ifin.  by  2iin.,  does  adnnrably.  This 
must  be  wound  wim  ^z.  of  No.  40  German  sQver, 
cost,  6d.  Magnetic  needles,  in  dther  case,  lin.  long. 

S.  BOTTONB. 

[68486.]— Windinff.— How  is  the  wei^t  drawn 
—horizontally  or  vertically?  In  any  case  |H.P.  is 
more  than  enough ;  but  you  must  limit  either  the 
sLze  of  the  drum  or  the  engine  for  correspondents 
to  assist  you. 

BristoL  T.  C. 


[68487.]— Siae  of  BoUcar.^As  usual,  no  i^ 
is  given;  you  can  do  **real  work"  at  vaaotu 
speeds.  Suppose  you  try  24in.  by  loin.,  and  ii  of 
iron,  of  -^m.  plate,  for  the  sake  of  making  tight 
joints. 

Bristol.  T.  C. 

[68488.]— Plaster  Oaats.— I  would  reoommead 
"  SSlektion  '*  to  paint  his  plaster  casts  over  unth 
soft  soap  or  causuc  potash.  I  think  he  would  then 
be  able  to  skin  off  the  oil  paint.  Ecxll. 

[^89.]— Sleotro-Uotor.— To  Mr.  Botioxk, 
— ^Wire  on  armature,  41b.  No.  18 ;  wire  on  fields, 
61b.  No.  20.  It  will  take  6  or  6  amperes  at  50  volts 
pressure  to  drive  it.  It  should  then  mve  rather 
more  than  |H.P.  S.  Bonoirs. 

[68492.]— To  Kr.  Bottone.— The  size  given  is 
actually  aoout  the  same  as  my  little  dc.p.  dynamo, 
which  really  sives  extraordinary  results.  When 
the  iron  is  good  and  soft,  I  can  Ug^t  a  10c.p.  15- 
volt  lamp  with  these  little  machines.  Put  aboot 
2oz.,  or  20  metres,  of  No.  24  silk-covered  wire- 
No.  24  is  0*636  minimfitre  in  diameter ;  wind  your 
field-magnete  with  21b.  No.  24  silk-covered  wire— 
sa^r  320  metres;  connect  up  as  a  shunt  machine. 
This  will  ^ve  1  or  2  amperes  at  15  to  20  volts  prat- 
sure,  if  driven  at  3,000  revs,  per  minute. 

S.   BOTTOMX. 

[68493.]— Wind  Vane.— A  wind  vane  can  be 
made  to  register  direction  indoors  by  means  of  a 
pair  of  mitre  wheels,  one  keyed  on  to  the  bottom 
end  of  a  long  iron  rod  which  carriea  the  vane,  the 
other  keyed  on  toashortrodwhidi  carries  a  pointer 
at  the  ouiar  end;  this  rod  of  course  passing  tnroiigfa 
the  wall  and  dial-plate  inside.  H.  A. 

(J58496.1— Cluiok-dryinff  Ghim.— Take  equal 
weighte  of  best  glue  and  of  golden  syrop ;  soak  gloe 
in  water  for  24  hours,  pour  off  supernuous  water, 
and  melt  glue  in  a  dean  gluepot,  add  the  symp. 
and  well  mix ;  lay  on  hot.  Of  thia  I  have  nsea 
much  in  my  amafieur  i^binding  and  renovating  of 
broken-bacxed  books,  of  whida  I  have  had  some 
experience,  thanks  to  the  wretched  material  for  the 
hin^^es,  and  the  hard,  brittle  glue  used  by  the  pro- 
fessionals. It  dries  quickly,  and  is  elastic  when 
dry.  If  wetted  with  brush  and  hot  water  (instead 
of  finger  and  cold)  it  will,  I  believe,  answer  our 
querist's  wishes.  F.  G.  Ll. 

[68497.1— Daffaerrootsrpe  Photo.—"  Bichro- 
mate "  wul  find  all  information  he  wants  in  Hnnt'c 
*< Manual  of  Photography"  (London :  Griffin  and 
Co.),  or  in  a  "  Treatise  on  Photographv,"  by  C^ 
Abney  (Longmans).  It  may  interest  mm  to  know 
that  I  have  in  my  possession  daguerreotype  pictores 
taken  over  forty-five  vears  ago,  and  they  are  now 
as  sharp  and  dear  as  wnen  taken.  H.  A. 

[68497.J— Dagnerreotsrpe  Photo.  Prooees.— 
The  studio  mav  be  exactly  the  same  as  any  which 
has  been  founa  suiteble  for  the  wet  or  dry-plate 
process,  and  the  only  difference  in  the  apporatai 
(besides  the  polished  silvered  plates)  is  the  addition 
of  three  vapour  boxes  for  the  iodine,  bromine,  and 
mercury.  ?rhe  iodine  and  bromine  Tapours  are  the 
sensitisers,  and  tiie  mercury  vapour  the  devekmer; 
the  plates  are  fixed  in  the  usual  nypo.  bath,  and  in- 
tensifled  with  hyposulphite  of  gold  poured  over 
them,  immediately  applymg  a  gentle  heat,  lbs 
vapour  boxes  (as  well  as  I  can  recollect)  were 
rectangular  with  a  metal  cup  in  the  bottom,  which 
was  held  over  a  spirit-lamp  for  a  time  (only  to  be 
found  by  practioe),  the  silver  plate  being  aUpved 
into  the  top  face  downwards^  and  the  top  mnged  m 
^at  the  plate  may  be  examined  firom  time  to  time. 
No  douDt  these  boxes  could  be  obtained  from 
Caplatri,  who  advertises  in  these  columns. 

Plymouth.  B.Sc 

[68499.]— Problem.  —  Determine  sum  total  of 
alkaline  sulphates  and  the  sulphuric  add  in  than. 
Multiply  the  sulphuric  add  found  by  2' 17775, 
deduct  from  the  product  the  sum  of  the  sulphates, 
and  multiply  the  remainder  by  4*4072.  The  pro- 
duct expresses  the  quantity  of  aodic  sulphate. 

Sx. 

[68499.]— Problem.- 

Gxainfl. 

Wdght  of  water 2..W0 

Wdghtofadd y»0 

:>..rJO 
Total  weight  of  solution    l.'2^3 

Weight  of  alkaK  765 

Let  X  —  weight  of  soda 

y  =  weight  of  potash 
then  (1)  X  +  y  =  76a 

(2)  £  +  i'  =  20 
32      48 
or  (2)  a*  +  2y  =  (96  X  3U) 

and  (1)  a*  -f  3y  =  3  X  T65 

Difference  y  =  575 

But  :r  -t-  y  =  765  .-.  X  =  765  -  373  =  W 

Wei^t  of  soda     ^  390  gxaint 
Weight  of  potash  »  375    „ 

W.  C-  J<XBJ*> 


May  10,  1889. 
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J68500.]  —  BemoTin»  Pole.  —  "DouMo  B." 
might  have  been  told  by  the  fint  penon  he  met  the 
anfwer  to  this  query,  H  is  so  simple — ^fiz  the  nnt  on 
the  box,  and  screw  the  bolt  in  from  the  top. 

Plymouth.  B.So. 

rCSdOO.]  —  Bemovinff  Pole.— In  place  of  the 
bolt  B  hare  a  plate  screwed  to  top  of  box  with  a 
set-screw  to  screw  into  that.  You  might  use  the 
thuzub-Bcrews  and  plates  to  be  obtained  of  most 
ironmongers. 

Bristol.  T.  C. 

[68500.] — ^Bemovinff  Pole.— Pnsuming  there 
is  an  objection  to  fastening  the  pole  by  a  couple 
of  thumb-screWB  through  the  staples,  *'  Double  B.** 
can  obtain  at  many  iionmonffer's  extra  long  thumb- 
screws with  threaded  socket  to  screw  into;  if  he 
fastens  one  of  these  sockets  to  the  under  side  of  the 
Jid  of  his  box,  and  runs  the  thumb-screw  through 
the  pole,  &c.,  into  it,  I  think  his  diificulty  will  vaniS. 

B.  ftlBOOnBT. 

[68500.]— Bemovlng  Pole.— If  the  staples  are 
strong  enough,  why  not  bore  them  at  the  point 
marked  C  on  slcetcb,  and  fix  the  bolt  horizontally 
instead  of  vertically  ?  It  would  then  be  above 
box.  If  staples  are  weak,  fix  another  one  between 
them,  treated  in  a  similar  manner,  using  either  bdlt 
and  nut,  or  bolt  and  pin. 

Whitehaven.  D.  B. 

[68d00.]— Bemovlng  Pole.— Provided  that  the 
staples  are  strong  enough  to  bear  the  whole  strain 
on  the  pole,  and  that  the  bolt  is  merely  required  to 
bold  the  pole  from  slipping  through  the  staples.  I 
should  say  bore  a  hole  uunough  the  pole  from  side  to 
side,  dose  against  one  of  the  staples  and  drive  an 
iron  rod  through,  the  ends  of  wnich  would  catch 
the  staples  and  which  could  easQv  be  driven  out 
again  when  requited.  Otherwise  fasten  a  block  of 
wood  inside  the  box  where  the  bolt  goes  through, 
and  put  a  coach-screw  through  the  present  hole  in 
the  pole  to  screw  into  the  blooc.  Ni 


[68500.J— Bemovlng  Pole.— 1st  method :  Cut 
a  hole,  with  centre  bit,  brace,  and  chisel,  from  the 
bolt-hole  to  end  of  pole,  use  a  broad  washer  on 
bolt,  and  have  either  a  nn  of  wood  nailed  on  the 
box  to  fill  the  dot  when  the  pole  is  slid  in,  oralooee 


square-headed  bolt  with  a  plate-nut  let  in  flush 
with  the  top  of  box,  over  the  oolt-hole,  and  &stened 
down  with  countersunk  wood  screws.  This  bolt 
znav  be  easily  put  in  each  time  and  tightened  up 
with  a  spanner  on  its  square  head.        Jossleks. 

[68501. ]-JudBon  Oell.— With  a  Jndaon  oeU  the 
£.M.F.  is  1*6  volt.  If  the  carbon  be  G^in.  Wh  by 
2|in.  diameter,  the  internal  resistance  mayoe  as 
low  as  0*25  ohm,  in  which  case  the  current  on  the 
abort  circuit  would  be  25)160(6  amperes  fully.  Of 
course  if  vou  are  using  my  new  depolariser,  the 
E.M.F.  is  higher,  say  two  volts,  and  tiie  internal 
resistance  lower,  so  that  you  would  get  more 
amperes.  Use  zinc  Tin.  by  fin. ;  porous  cells,  Tin. 
by  2in.,  four  graphite  plates  surrounding  the  porous 
oell  and  connectea  together,  each  4in.  by  Tin.  by  ^in* 

S.  BOTTONX. 

[68602.1— Pocket  Coll.— To  Mb.  Bottone.— 
Size  of  boDbin  core,  iin. ;  diameter  of  heads,  l|in. ; 
thickness  of  heads,  lin. ;  total  length,  3in. ;  primary 
coil,  two  layers  of  No.  26  silk  ;  secondary  coil«  two 
or  three  ounces  No.  40  silk-covered  copper  wire.  A 
oell  with  zincs  and  carbon,  Sin.  x  lin.  x  |in.,  will 
work  it  well.  Use  chromic  add,  3  parts;  water,  20 
parts ;  sulphuric  add,  3  parts— all  by  weight.  Do 
not  use  this  mixture  in  battery  until  cqoI. 

S.  BOTTONB. 

r68503.]— Photography.— (1)  In  shade  diffused 
Ugkt  is  best,  and  animals  are  as  mudi  annoyed  with 
the  glare  of  the  sun  in  their  eyes  as  human  beingB. 
(2^  Any  of  the  flash  lights  sold  by  Marion  and  Qie 
other  nhoto.  advertisers  in  these  columns;  if  you 
can  afford  it,  get  two  worked  with  the  same  pneu- 
matic tube  and  ball  or  bellows.  (3)  Use  a  screen  of 
ground  glass  or  tissue  paper  between  the  lamp  and 
sitter.  (4)  Certainly,  keep  the  focussing  li^t  burn- 
ing ;  otherwise  the  shock  to  the  eyes  of  the  sitter 
would  be  far  too  great. 

Plymouth.  B.So. 

[68505.^— Brass  Casting.— The  cause  of  your 
pot  splittmg  up  at  the  side  was  the  fire  was  too 
miick  for  the  pot.  A  smithes  fire  is  not  a  good 
thing  for  melting  brass  in.  Ton  should  get  a  Bat- 
tersea  melting  furnace  and  a  salamander  orudble. 
Tou  should  always  warm  the  crudble  weU  before 
you  put  it  in  the  fire.  You  should  not  put  any- 
thing in  the  crudble  with  your  brass.  Tou  should 
dust  vour  moulds  with  plumbago  after  you  have 
withorawn  your  patterns.  W.  W. 

r68505.]— Brass  Oastinff.— To  "Noviob."— 
After  you  have  withdrawn  your  nattem  from 
mould,  yoa  should  dust  it  (the  moulo)  with  a  little 
floor  or  peameal,  then  dust  very  lightly  with  plum- 
bago ;  you  will  then  be  aUe  to  obtain  adean,  sharp 
caitinff ;  for  a  flux  put  a  little  borax  in  the  crudbie 
with  the  brass.  I  always  use  annealed  plumbago 
crucibles,  Salamander  brand,  which  I  have  been 


able  to  obtain  through  "Sismennv  Sale  Column," 
one  to  melt  ^b.,  costs  about  is.  6a. ;  these  will  not 
crack  or  flv ;  but  you  should  go  to  work  gently,  and 
not  force  me  heat  on  too  quickly ;  uae  a  cover  to 
crucible.  Tiriimjic. 

[68506.]— Cold  Air.— A  friend  of  mine,  who 
resided  many  years  in  India,  told  me  they  had 
lattice  work  over  the  windows  of  their  bungalow. 
Over  this  was  a  piece  of  tbin  calico,  whidi  was  kept 
damp  by  water  nickling  from  a  vessel  kept  above  it. 
The  air  which  passed  tmx>ugh  the  calico  was  therebv 
rendered  cool  and  pleasant.  Could  not  '*  J.  W.  N." 
try  this  P  Eckal. 

[6850T.]— Safety  Clutch  for  Pit  OaffS,  for 
the  Prevention  of  OTer*windinff.— It  would 
be  presumption  to  say  whose  safety  hook  is  the 
best  whilst  practical  mining  authorities  are  them- 
selves disagreed.  If  your  correspondent,  *'  Miner,*' 
will  give  nis  address  in  Address  Column,  I  will 
send  him  particulars  of  Walker's  hook,  about  which 
I  know  most,  and  have  seen  most  of. 

Birmingham.  W.  Hall. 

[68508.]— Angle  of  liathe  Tools.- In  nearly 
all  cases  make  the  angle  B  from  3^  to  5**,  and  the 
angle  contained  between  A  and  B  as  follows — (1), 
80^  (2).  60» ;  (3),  90%  or  a  Utfle  less. 

Bristol.  T.  C. 

[68509.]  —  Battery.  —  To  Mb.  BoTTOwa.— If 
charged  with  dilute  sulphuric  add  (1  to  10  of  water) 
in  the  porous  cell,  and  strong  nitric  add  in  the  outer, 
your  battery  is  called  a  '*  Bunsen,"  and  the  12  cells 
will  light  a  24-volt  lamp  well  for  10  or  12  hours  at 
one  charge,  but  wiU  give  off  poisonous  fumes.  ^  If 
charged  with  diromic-add  solution  instead  of  nitric 
add,  it  will  act  nearly  as  weU  at  the  beginning,  but 
run  down  in  less  than  nine  hours.  But  there  will 
be  no  smell.  If  you  substitute  for  the  nitric  add 
my  new  depolaiuer,  you  will  easily  get  12  to  15 
hours'  light,  and  no  onensive  fumes. 

S.  BOTTONB. 

[68510.] — ^Antioatelephor. — ^As  we  have  taken 
some  interest  in  this  query,  we  present  to  our  readers 
such  information  as  we  have  been  able  to  feather,  in 
the  hope  that  others  may  know  something  more 
about  the  ^Vinvention."  In  1820  M.  Ampere 
described  to  the  Paris  Academv  of  Sdenceshis 
rough  idea  of  a  telagraph/in  whicn  the  signals  were 
to  he  indicated  by  the  aeflection  of  small  magnets ; 
but  his  idea  was  simplv  speculative,  and  does  not 
appear  to  have  been  developed  by  him.  In  the 
Meehanies'  Magazine  for  April  17,  1830,  there  is  a 
short  account  of  a  lecture  delivered  by  a  Mr.  Bitchie 
at  one  of  the  evening  meetings  of  the  Koyal  Institu- 
tion, in  whidi  hecommentedon  Ampin's  suggestion, 
and  the  Mechanics*  Magazine  appended  some  com- 
ments, which  may  serve  to  pomt  a  moral  for  the 
boieflt  of  modem  '*  Finalities."  Our  venerated 
contemporary  said:    '*We  have  no  dispodtionto 

auestion  the  resources  of  sdence,  but  we  apprehend 
iere  is  experience  enough  on  this  particular  point 
to  justify  us  in  considering  M.  Ampere's  project  as 
one  whidi  there  is  no  (£ance  of  our  ever  seeing 
realised."  This  article  attracted  the  attention  of 
Mr.  Wm.  Sims,  of  Shoreditch,  who,  writing  in  the 
Meehaniea'  Magaxine  of  May  22, 1830,  calls  the  atten- 
tion of  its  readen  to  a  prospectus  (which  he  had  had 
by  him  some  months)  of  a  book  "  which  is  to  contain 
an  account  of  a  mode  of  instantaneously  conveying 
intelligence  to  any  distance,  discovered  by  a  Mr. 
T.  W.  C.  Edwards,  M.A.,"  on  a prindple altogether 
different  from  every  kind  of  telegraph  or  semaphor. 
The  '*  prospectus,''  whidi  follows  uie  letter  of  Mr. 
Sims,  is  characteristic  of  sudi  documents,  for  while 
it  contains  a  good  many  words,  it  gives  no  due  to 
the  nature  of  the  **  invention,"  whidi  we  may  say 
here  is  not  to  be  found  in  the  records  of  the 
Patent  Office.  In  the  account,  however,  it  is  de- 
flnitely  stated  that  the  inventor  ^*has  explained 
(in  confidence)  the  secret  of  his  invention  to  several 
very  sdentific  men,  and  as  competent  as  any  to 
judlge  of  its  merits ;  among  others,  the  Vice-Pre- 
sident of  the  Boval  Sodety ;  tne  Professor  of  Natural 
Philosophy  ana  Astronomy  in  the  TJniversity  of 
London;  and  the  Preadent  of  the  Mechanics' 
Institution.  He  had  previously  made  an  offer  on 
the  subject  to  His  Majesty's  Government^  but  with- 
out acceptance."  The  action  of  the  Auticatelephor 
is  said  to  be  "  totally  unconnected  with  dectndty, 
magnetism,  galvanism,  or  any  other  subtie  spedes 
of  matter;  and  although  the  communication  from 
place  to  place  is  instantaneous,  and  capable  pf  riug- 
mff  a  beD^  firing  agun,  or  hoisting  a  fll^g,  if  required, 
yet  this  is  not  effected  by  the  transit  of  anything 
whatever  to  or  fro— nor,  in  the  operation,  is  aught 
dthdr  audible  or  visible  except  to  the  persons  com- 
municating." It  appears,  however,  that  a  "  diannd 
or  way  mtut  previoudy  be  prepared,  bv  sinking  a 
series  of  rods  of  a  peculiar  descnption  in  the  ground, 
or  dropping  them  in  the  sea ;  but  these,  euter  the 
first  cost,  will  remain  good  for  affes  to  come,  if  sub- 
stantial when  laid  down."  Tae  '*  prospectus " 
further  states  that,  "  on  a  small  scale,  the  Auti- 
catelephor cannot  fail  to  be  a  source  of  rational 
recreation  and  amusement  to  noblemen  or  gentle- 
men, living  at  short  distances  from  one  another,  and 
disposed  to  converse  together  through  the  medium 
of  a  truly  degant  and  novd  invention."    Although 


Mr.  Edwards's  work  was  said  to  be  in  the  prsM, 
there  seems  to  have  been  no  further  notice  of  his 
invention.  Ed. 

J 6851 1.1 — ^2>ynAmo. — ^lam  afraid  your  dynamo 
I  not  do  much ;  there  is  too  little  wire  on  the 
armature  in  proportion  to  its  mze,  and  the  F.  M.'8 
are  wound  with  too  fine  a  wire  and  too  much  of  it 
to  act  well  as  a  series  madiine.  I  think  you  would 
get  better  results  if  vou  were  to  couple  it  as  a  shunt 
machine.  You  might  then,  if  driven  at  1,800  revs., 
get  suffident  current  to  lignt  the  eu^t  lamps.  If 
not,  add  to  the  armature  at  least  21b.  of  the  same 
No.  18  wire.  To  the  fidd  magnets  I  should  add  101b. 
No.  22  d.cc.,  and  connect  up  as  a  shunt  machine. 

S.  BOTTONB. 

[68512.]— Enffravioff  on  StaaL— You  ask, 
Must  the  plates  be  polished  first  or  not  P  Yes,  they 
must  be  polidied  first,  and  must  be  of  a  spedal  kina 
of  ated,  whidi  is  a  trade  secret.  John  Gramble  and 
Son,  38,  Addy-street,  Sheffield,  supply  me  with 
these  plates.  Ehobatboi. 

[68513.]— Engine  auery.— It  will  be  better  to 
let  each  engine  drive  its  own  portion  of  the  work. 
Two  separate  bdts  to  djifve  one  shaft  are  not  satis- 
faotory. 

Bristol.  T.  C. 

[68513.]— Engine  Quersr.- I  would  suggest  the 
coupling  of  the  boilers,  and  also  the  exupnea,  as  a 
better  ammcement.  in  coupling  the  bouers  do  not 
use  a  straiffnt  pipe  between  the  stop  valves,  as  is 
sometimes  done,  but  put  in  radial  pipes  from  the 
stop  valves  to  tiie  back,  or  front,  of  tue  boilers,  and 
join'  them  into  a  large  main.  This  arrangement 
makes  the  necessary  provision  for  expanaon ;  see 
also  that  there  is  providon  lor  the  water  that  ac- 
cumulates in  the  pipes  from  condensation  getting 
away.  A  good  way  to  couple  your  engines  is  to  lav 
them  dde  by  dde,  and  couple  the  craiuc  shafts  wifch 
a  face  coupling,  keeping  the  cranks  at  li^t  angles 
to  eadi  otner.  This  arrangement,  with  one  bett  to 
your  counter-shaft,  will  give  you  a  splendid  steady 
drive,  and  your  engines  will  nave  no  dead  cen^. 
If  you  can  run^them  at  about  120  revolutions  per 
minute,  and  cut  off  steam  at  half-stroke,  you  should 
eet  good  results.  If  your  engines  are  not  right-  and 
left-nanded.  one  of  them  perhaps  could  be  easily 
changed.  If  posdble,  arran^  your  drive  so  that 
the  under  half  of  vour  belt  is  the  pulling  dde ;  the 
difference  is  marveUous.  SA2n)T  Dxmns. 

[68516.] — Soarecrow. — ^I  have  seen  the  figure  of 
a  cat  cut  out  in  tin,  and  painted  to  resemble  an  old 
tabb}[.  This  was  placed  in  the  garden  to  frighten 
the  birds.  Eoxal. 

[68516.]— Soareorow.— My  Scotch  terrier  and 
cat  are  both  excellent  sparrow  scarecrows,  and  are 
unobjectionable  to  human  beings. 

Plymouth.  B.Sc. 

[68516.] — Scarecrow. — ^Attadi  to  a  hop  pole, 
doped  over  the  seed  bed.  by  a  long  string: — (1)  A 
piece  of  lookuog- glass ;  (2)  an  imitation  luiwk  with 
outspread  wings,  made  of  cloth  and  cane ;  or  (3)  a 
blown  bladder  containing  half  a  dozen  hard  p^. 
All  these  are  effioadouafor  a  time,  but  the  sparrow 
is  a  "  cheeky  "  bird,  and  the  Iiondon  variety  is  A  1 
on  the  list.  B.  Haboovet. 


[68517.1— GI>.E.B.  Doncaater 
ginea. — ^These  engines  are  of  two  dasses:  (1) 
7ft.  6in.  singles,  wiui  outdde  Qrlinders  18in.  by  24in.. 
whidi  work  at  1401b.  pressure,  and  are  stationed  at 
Doncaster  and  Lincoln;  and  ^2)  7ft.  4-coupled. 
with  indde  cylinders  18in.  by  24m.,  which  work  at 
1501b.,  and  are  stationed  at  Cambridge.  There  is 
also,  as  stated  on  p.  117,  a  new  type  of  single  now 
being  tried  on  this  traffic.  These  engines  fraquentiy 
run  nom  67  to  70  mfles  an  hour  as  a  m»^wimmm^ 
and  for  avera^  speed  the  best  booked  times  are : 
Lincoln  to  Ghunsboro',  15^  miles  in  I9min.  s  48*9 
nules  per  hour ;  and  llinooln  to  Spalding,  38^  imleB 
in  47min.  «  48*8  miles  per  hour. 

East  AiroziAir. 

[68520.]— Tea.  Sugar,  Kilk.— Sugardissolvedin 
inriidon  of  tea  alters  its  spedfic  gravity,  hence  its 
action  with  milk  differs.         Fbedbbicx  Davxbs. 

[68520.]— Tea,  Sugar,  and  EUllc— I  thmk  the 
following  is  a  satisfactory  explanation : — When  the 
milk  is  poured  into  a  cup  of  tea,  without  any  lumps 
of  sugar  at  the  bottom,  it  flows  down*  one  dde. 
being  cold,  and  therefore  heavier  than  the  tea,  ana 
the  reaction  sends  it  up  the  other,  causing  it  to  mix 
with  the  tea.  When,  however,  the  tea  contains 
lumps  of  sugar,  they  oppose  tiie  tendency  of  the 
nulk  to  run  up  the  other  dde  of  the  cup,  and  the 
specific  gravi^  of  the  cold  milk  being  greater  than 
tnat  of  uxe  hot  tea,  the  former  remains  at  the  bottom 
of  the  cup. 

Lewes.  M.  Isadbb. 

[68520.]— Tea,  Sugar,  and  Xllk.— When  solid 
sugar  is  added  to  tea.  and  the  mixture  left  undis* 
turbed,  the  sugar  sinks,  and  is  dissolved  by  the 
bottom  Uyw  <mly  of  the  tea.  From  the  greater 
sp.  gr.  which  the  dissolved  sugar  imparts  to  this 
layer  it  remains  at  tiie  bottom  of  the  cup,  and  some 
oonddeorable  force  is  required  to  lift  and  mix  it  with 
the  upper,  lighter  layers.    When  milk— especially 
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cold  milk — ia  added,  its  impetus  and  its  sp.  gr. 
(which  is  greater  than  that  of  hot  tea)  cany  it  to 
the  bottom^  where  it  expends  the  energy  of  its  fall 
upon  the  sogar  solution  lying  below ;  whidi,  after 
being  driven  some  way  up  the  side  of  the  cup,  falls 
back,  by  reason  of  its  superior  weight,  andoscOlates 
to  and  fro,  until  the  energy  of  the  falling  milk  is 
thus  expended.  On  the  omer  hand,  if  the  milk  be 
poured  into  a  cup  of  sugarless  tea,  its  impetus  is 
expended  on  sendmgthe  bottom  layer,  similarly,  up 
the  cup  side ;  but,  as  this  layer  is  not  heavier  than 
the  rest  of  the  tea  in  the  cup,  the  motion  is  not 
checked,  but  goes  on  forward,  and  is  spent  in  cur- 
rents which  transport  various  portions  of  the  tea  in 
varying  directions.  In  other  words,  it  mixes  the 
tea  up,  and  the  milk  gets  carried  away  with  it ; 
hence  the  differenoe  observed.  If  *'  Glatton  **  stirs 
his  tea  after  the  sug^  is  melted,  and  then  allows 
the  currents  to  subnde  again  before  he  pours  the 
milk  in,  he  will  find  that  it  mixes  up  more  as  the 
sugarless  tea  does ;  but  even  now  the  sugared  tea, 
having  a  higher  sp.  gr.  than  the  unsngared,  may 
havr5)meaiosy£cn^y  left.  ^ 

Habold  G.  Dixon. 

[68621J— Dynamo  %nd  Motor.— To  S.  Bot- 
TONE. — ^Tne  motor,  Fig.  20,  will  develop,  under 
favourable  circumstances.  1H.P. ;  with  8  or  10 
cells  it  will  drive  a  small  latne.  The  best  battery 
to  use  is  a  chromic-acid  one,  each  cell  exposing 
about  64sq.in.  of  carbon  surface.  Driven  as  a 
dynamo,  it  will  light  five  or  six  8- volt  lamps.  The 
ratteries  that  worked  the  motor  would  light  eight 
or  ten  lamps  if  those  were  arranged  in  parallel. 

S.  BOTTONE. 

[68522.]— Bnfflne.— 15  x  15  x  •7854=176'7sq.in. ; 
speed  of  piston  k90  x3  =  270ft.  per  minute;  prob- 
able effective  pressure  »  331b.  per  square  mch  ; 
176-7  y  270  X  fe  ^  47H.P. 


33,000 
Bristol. 


T.C. 


[68523.]— Flywheel.— Go  to  a  foundry  and  ask 
them  to  cast  you  a  ring  |in.  larger  inside  than  out- 
side of  flvwheel,  ax^d  then  put  a  oouple  of  bolts 
through  that  and  wheel,  and  make  up  with  a  '*  rust 
joint.^  This  will  cost  less  than  the  lead,  Sec. 
wei^t  for  weight,  and  look  better.  If  it  is  a  small 
affair,  you  might  have  a  wrought-iron  ring  shrunk 


on  b^  a  smith. 
Bristol. 


T.C. 


[68523.]— Plywheel.— "  J.  C.  S."  might  do  as 
he  suggests — ^use  a  leaded  wood  rim ;  but  it  should 
be  in  sections,  I  think,  and  with  the  lead  inside ; 
otherwise,  in  the  event  of  lead  becoming  loose  in 
the  holes,  the  centrifugal  force  migbt  cause  the 
same  to  fly  off,  to  the  daneer  of  his  person  or  pro- 
perty. Another  way  womd  be  to  measure  out  the 
circumference  into  convenient  sections,  and  then 
cut  a  wood  model  the  required  thickness  of  one,  and 
get  the  same  cast  in  iron,  bolting  thep  on  the 
existing  rim.  Cast  iron  shrinks  in  cooling  about 
4in.  to  the  foot.  ''J.  C.  S."  must  allow  this  in 
making  pattern ;  a  superficial  foot  of  cast  iron  lin. 
thick  weighs  381b.  approximate.  T.  A.  W. 

[68527.] — Paper  Organ  Pipes. — A  stopped  pipe 
will  slways  sound  nearly  an  octave  lower  than  a 
pipe  the  same  size  open.  Is  *'  F.  W.  D."  not  giving 
Ids  pipes  too  much  wind  pressure,  andtherel^ 
blowmg  fifths  ?  " 


r68528.1— Chemical   Ohansre 
Cobaltic  chloride. 


of  Colours.  - 


[685280— Chemical  Change  of  Colour  hy 
Heat. — ^Use  a  solution  of  chloride  of  cobalt. 

S/  BOTTONB. 

[68528.]  —  Chemical  Change  of  Colour  by 
Heat. — ^The  salts  of  oobalt  have  this  proper^.  T^ 
the  chloride  or  nitrate  of  cobalt.  Nephesh. 

[68528.]— Chemical  Chanflre  of  Colours  by 
Heat. — Soak  the  linen  in  chloride  of  cobalt,  and 
heat  before  a  fire.  It  will  turn  blue,  but  will  go 
back  to  pink  when  the  linen  gets  cold.         M.  O. 

[68533. J— Cleaning  oif  Old  Lacquer.- 1  have 
found  a  solution  of  borax  in  soft  water  very 
effective.  Brin^  it  to  boiling  point  with  the  worx 
immersed  therem  for  a  few  minutes,  remove,  and 
rinse  in  clean  hot  water.  Eos. 

[685J3.]— Cleanlngr  Off  Old  Iiacquer.— When 
brasswork  has  reached  the  stage  indicated  by 
"T.W.  C."  it  is  weU  to  try  and  clear  off  the 
lacquer^  simply  because  it  has  already  gone.  The 
next  thing  is  to  clean  the  brass  to  a  new  surface  and 
"dip"  or  "pickle"  it  in  the  usual  way,  and 
relacquer. 

Birmingham.  W.  Hall. 

[68535.  J— Bicycle.  —  Cut  off  a  piece  of  ffood 
wrought  iron  or  mild  steel  sheet,  |in.  tiuck ;  heat 
and  roll  it  up  into  a  sleeve  2in.  long,  fit  it  into  the 
back-  bone,  clean  all  joining  parts  and  braze. 

JOSELEXE. 

[68536.^PhotogTaphlc  Studio.— The  cheapest 
material  m  a  mountain  district  you  will  find  to  bo 
wood ;  and  if  it  is  only  to  be  temporary,  roof  with 
roofing  felt  and  tar  over.  The  ghus  can  be  got  for 
l|d.  per  foot  by  getting  it  in  200ft.  boxes.    Can't 


say  anything  about  position  of  lights  unless  I  knew 
position  of  tiie  '*  space  "  at  your  disposal. 
Plymouth.  B.So. 

[68536.]  —  Photographic  Studio.— The  fol- 
lowing numbers  of  the  iritish  Journal  of  Photo- 
graphy contain  a  complete  series  of  articles  on 
"Practical  Considerations  in  Studio  Building," 
which  the  querist  may  find  useful:  March  8  and 
22;  April5andl9;  May  3,  1889. 

Silver  Pbinteb. 

[68536.]— Photographic  Studio. —I  would 
advise  C.  B.  Chaplin  to  make  his  studio  of  well- 
seasoned  wood  and  g^ve  it  three  coats  of  li^ht  stone- 
colour  Canon's  anti-corrosion  paint.  Irving  in  a 
wet  mountain  district,  I  have  tested  this  paint 
thoroughly  for  twenty  years.  If  possible,  he  ought 
to  have  his  window  facmg  north.  H.  A. 

[68532.]— Hallway  Kileage.— The  stations  on 
the  G.N.  and  G.E.  joint  line,  from  March  to  I>on- 
caster,  with  their  distances  from  Liverpool-street, 
are  as  follows : — 


Miles. 


86 

89; 

92 
95 
98i 

102 

105 

107 

110 

124 

119| 

127 

1291 

131} 

134} 


Stations. 


Miles. 


March 

Giiyhime 

Murrow   ...... 

French  Drove. . 
Postland  ...... 

Cowbit 

Spalding 

Pmchb^k  .... 
Qosberton  .... 
Doninjgton-road 
Helnnngham  .. 
Busjdngton .... 

Digby   

Scopwick 

Blankney 


Stations. 


Nocton 

Potterhan  worth 

Branston 

Lincoln 

Saxilby 

Stow  Park 

Lea 

Gkiinsboro* 

Beddn^ham 

Walkenngham 

Misterton 

Haxey 

Finningley 

BonoaAter 


Sleaford  is  123|  miles,    and  Buakington,  vid.  the 
Sleaford  loop,  129.  East  Amqllut. 

[68537.]— Solubility  of  Hypo.— I  have  heard 
or  read  that  hypo,  will  dissolve  in  its  own  weight  of 
water.  Silveb  Pbinteb. 

[68537.]— Solubility  of  Hypo.— Supersaturate 
a  quart  of  distilled  water  with  weighed  quantities 
of  the  sanM)le  you  wish  to  prove — filter,  diy,  and 
weigh  the  filtrate  and  deduct  from  weight  of  hypo, 
formerly  used. 

Plymouth.  B.Sc. 


[68538.]— Pink    Paper.— Probably 
dye. 


an 


aniline 
Sx. 


[68539.]— Kesaler.-Bissolve  35  parts  pot.  iod. 
in  100  of  water.  Dissolve  17  mercuric  chloride  in 
300  water,  add  to  former  till  permanent  ppt.  forms. 
Dilute  with  a  20  per  cent.  sol.  sod.  hydrate  to  1,000 
parts.  Add  mere,  chloride  until  a  permanent  ppt. 
again  forms.  Stand  and  decant  clear  solution.  It 
is  used  for  estimation  of  minute  quantities  of  am- 
monia. Sic. 

[68539.1— Nessler's  Solution.— In  estimating 
ammonia  Dy  this,  the  following  solutions  and  appa- 
ratus are  required : — (a)  Nessler's  solution :  IHsscuve 
35  parts  KI  in  100  pojts  H,0.  Dissolve  17  parts 
HgCL  (mercuric  chloride)  in  300  parts  H,0.  The 
liquids  may  be  heated  to  aid  solution,  but  must  be 
cooled  agam.  Add  latter  solution  to  former  until  a 
permanent  ppt.  is  produced.  Dilute  with  20  per 
cent,  solution  NaOH  to  1,000  parts;  add  HgCL 
solution  until  a  permanent  ppt.  again  forms ;  ler 
stand  till  settied,  decant  off  clear  solution.  Solution 
is  kej^t  in  an  accurately-stoppered  botUe,  and  a 
quantily  transferred  from  time  to  time  to  a  small 
bottie  for  use.  The  solution  improves  by  keeping. 
{b)  Standard  ammonia  solution :  Dissolve  3'146grm. 
pure  AmCl  in  l,000c.c.  of  distilled  water  free  &om 
ammonia.  For  use  dilute  lOc.c.  of  this  solution  to 
lOOo.c.  with  ammonia- free  water ;  Ic.c.  will  then 
contain  'OOOlgrm.  NH-.  (c)  Two  narrow  cyhnders 
of  colourless  ^lass  ox  perfectiy  equal  height  and 
diameter,  holding  150c.c.,  and  graduated  at  lOOcc. ; 
stand  them  on  perfectly  white  paper,  (of)  A  pipette 
to  deliver  l^cc.  (e)  A  quantity  of  ammonia-free 
distilled  water :  This  is  obtained  by  placing  a  litre 
of  ordinary  distilled  watOT  in  a  retort,  attaching  a 
condenser,  and  distilling  until  what  passes  over 
ceases  to  give  any  colour  with  ^^Nessler."  The 
remaining  water  in  the  retort  is  cooled  and  botUed 
for  use.  The  Uquid  in  which  ammonia  is  to  be 
estimated  is  first  made  up  to  a  fixed  bulk.  It  must 
be  so  diluted  that  it  only  gives  a  colour,  and  not  a 
put.  with  *'Nessler'*;  lGK)c.c.  of  this  solution  are 
placed  in  a  cylinder,  and  l^c.c.  of  '^  Nessler  *'  having 
been  added  by  the  pipette,  and  the  whole  stined 
with  a  perfectiy  dem  rod^  the  colour  produced 
is  observed.  A  littie  expenence  soon  teaches  the 
operator  to  judge  the  probable  amount  of 
ammonia  solution  required  to  produce  a  similar 
tint.  Let  us  suppose,  for  example,  that  the 
colour  is  judged  to  be  equal  to  2c.c.  of  am- 
monia. Then  we  proceed  to  confirm  our  idea : 
2c.c.  of  the  stanoard  ammonia  solution  are  run 
rom   a   burette  into   the   other    cylinder;    am- 


monia-free water  is  added  to  make  up  to  lOQcc, 
then  the  l^cc.  of  Nessler."  and  stirred  with  cl^ 
rod.  If  now,  after  standing  three  minutes,  the 
colours  match,  we  are  correct ;  but  if  not,  then  ve 
must  try  again  and  again,  with  more  or  lesa  itaDtdard 
ammonia,  until  we  get  an  exact  match  between  tht 
colours  in  the  two  cylinders.  This  hsTing  Ina 
attained,  the  calculation  is  veiy  simple,  and  will  be 
best  explained  bv  an  example.  Suppose  that  we 
start  with  a  distillate  from  a  water  analjus,  con* 
taining  ammonia,  and  made  up  to  200c.c.,  tnd  that 
we  employ  5c.c.  of  standard  ammonia  solutim  ia 
the  comparison  exneriment  to  match  the  ookmx 
pvoduoed  by  "  Nessler  "  in  lOOccof  sachdistilUte. 
Then  5c.c.  x  *1  =  '5,  and  '5  x  2  «  1*0;  yierefoR 
the  whole  200c.c.  of  distillate  oontained  I  xuHi- 
gramme  of  NH,.  Experiments  with  diSezot 
amounts  of  standard  ammonia  are  of  great  useia 
familiarising  the  oolours  to  beginners,  i^  of  a  ce. 
produces  a  very  faint  yellow,  laziger  amouata  incraae 
the  colour  to  orange,  and  finally  to  deep  onmge-rBi 
Three  minutes  should  always  be  allowed  for  ^  foD 
colour  to  appear.  W.  G. 

[68540.]— Fehlingr.— (A)  Cupric  sulphate,  69-2^ 
grammes ;  sulphuric  acid,  Ice. ;  water,  1  litre. 
^)  Bochelle  salt,  350  granmies;  water,  TOUcx.; 
oiflBolve,  filter,  add  lOOgrm.  soda  in  200c.c.  water; 
dilute  to  1  Utre.  Take  equal  parts  of  A  and  B  for 
use.  SiL 

[68540.]— Fehliufir'a  SoluUon.— Diaaolve  34'&) 
raammes  pure  crystal  CuSO,  in  2o0c.c  water. 
Dissolve  173  grammes  Bochelle  salt  and  60  gFamma 
KOH  in  500C.C.  H,0.  Mix  the  two  solubona,  aod 
mske  up  when  cold  to  l.OOOco.  Each  lOcccf 
this  liquid  (Fehling's)  will  represent :— Glucose, 
•05  gramme ;  maltose,  *082  gramme ;  inverted  mt 
sugar,  '0475 gramme;  inverted  stardi,  *015gnsune. 
The  subs,  to  oe  tested  is  weighed  and  made  mtoA 
known  volume,  and  poured  into  a  burette  graaoated 
inc.c.*s;  this  is  let  into  a  boiling  solution  of  lOcc 
"  Fehling,"  drop  bv  drop,  untQ  all  the  blue  ooloor 
disappears  and  a  brick-red  ppt.  is  fonned.  The 
percentage  of  sugar  can  be  readily  calculated  bm 
the  amount  of  liquid  required  to  reduce  the  lOce. 
of^Fehling."  W.G. 

[68541.]— To  Mr.  Bottone.— The  fact  of  your 
having  bud  the  fine  wire  over  the  coarse,  instead  of 
by  the  side  of  it,  will  make  no  difference,  provided 
that  the  winding  has  been  always  in  the  aame  direc- 
tion.  Bememl^,  tiie  end  of  the  coaiae  wire  mast 
be  carried  to  the  same  binding  screw  that  the  foe 
wire  starts  from.  S.  Borroas. 

[68542.]— saver  Waste.— Cannot  be  profitaWy 
recovered  from  spent  hypo,  by  an  amateur. 
Plymouth.  B.Sc. 

[68542.]— SUver  Waate.— Photographers  i» 
generally  jratassium  sulphide  to  throw  down  tbd 
silver.  SiL 

[68542.]— Silver  Waste.— In  a  busineBB  uaog 
from  6  to  14  sheets  of  paper  per  day,  it  takea  us 
some  months  to  aocumiuate  £5  worth  of  hypo. 
waste.  Unless  you  do  much  printing,  I  sho^ 
think  it  not  worth  the  trouble.  I  use  about  Ub. 
of  liver  of  sulphur  to  a  paraffin-barrel  full  of  uid 
hypo.  The  tnick,  muadv  precipitate  ia  filtscd 
through  an  old  soft  felt  hat  tacked  in  an  empty 
hypo,  barrel ;  then  dried,  and  sent  to  the  reuer 
when  sufficient  has  accumulated. 

Silveb  Pbistee. 

[68542.]— SUver  Waste.— Add  dilute  HO  to 
your  solution  until  a  further  addition  does  not  cause 
any  precipitate  to  form.  Allow  the  precipitate  to 
subside,  and  wa^  it  well  by  decantation.  Tbe  f^ 
predpitate  may  then  be  rinsed  into  a  ahaUow  da^ 
and  a  litUe  sulphuric  acid  added ;  strips  of  cue  t» 
from  lead  are  then  laid  upon  the  precqutate,  9aA 
the  whole  allowed  to  stand  some  hours.  The  pR* 
dpitated  silver  is  separated  from  any  remaioiBS 
zinc,  and  well  washed.  It  is  then  dissofved  iu  dflste 
nitric  add,  the  solution  evaporated  to  diynes*, «» 
the  residual  silver  nitrate  di^lved  in  water. 

Lewes.  M.  Isiskb. 

[68543.]— Heatinar.— What  heat  do  you  require : 
A  Cornish  boUer  12ft.  by  4ft.  T*-iU  do  the  work,  or 
a  multitubular  of  equivalent  power. 

Bristol.  T.  C. 

[68544.1— Klectrio  Peg  Horn.— To  Mb.  Bot- 
TOiTE. — ^loo  not  know  myaelf.  S.  Bonoxx. 

[68647.]— Clock  Ooaff.— Reoentiy  I  have  fitted 
a  mie- toned  gong  to  a  grandfather  dock.   Ivi- 
moved  the  bdl  and  bell  bracket  and  fixed  bj  * 
central  hole  a  horizontal  wooden  distanoe  P^'^JP 
carry  tixe  gong  the  required  distanoe  from  we  do* 
back.    I  lengthened  the  hammer  tail,  and  adiurfw 
it  to  its  new  striking  position,  but  the  gon^.'Jf.* 
heavy,  "  lumpy  "  sound-    Thinking  there  nngM  w 
a  flaw  in  the  gong  itself,  I  screwed  the  fiat  hn« 
lump  into  which  toe  gong  is  fixed  in  the  nee.  ia^J 
gave  it  a  good  grip.    Itiien  triedit  wijb  a  liyt^ 
metal   hammer    shod    with    leather.    Tne  «>b^ 
was  very  good,  and  I  inferred  from  this  e*l«^^ 
that  the  gong  and  the  dock  case  ahouM  bd  QflBi; 
attached  to  each  other  through  the  modiuiD  o\^^ 
BoUdlumpof  metal.  Acoordin^y,Inj4d»inr<»- 
ance  piece  about  2in.  diameter,  ii\sL.  loo$.  ^"^ « < 
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hole  drilled  lengthways  thiough.  I  passed  a  ^^  pin 
thiougb  Uie  back  of  the  case,  the  distance  piece, 
and  the  brass  block  which  cames  the  gonff ;  put  on 
%  washer  and  nut,  and  screwed  the  lot  well  ap.  On 
trying  it  I  found  the  tone  quite  satisfactory,  m  fact 
as  good  as  can  be  desired.  The  ratumale  of  the 
matter  is,  I  think,  that  the  yibrations  of  the  gong 
are  tninsmitted  by  the  dense  metal  to  the  back  of 
the  dock's  case,  which  has  consequently  a  chance  of 
exercising  its  resonant  and  reinforcmg  qualities 
much  better  than  when  a  soft-wood  pedestal  or 
distance  piece  is  made  use  of. 
Bormingham.  W.  Hall. 

[68»18.];-FiM.— The  tower  is  cylindrical.  63ft. 
diam.  at  its  base,  183ft.  high.  It  consists  of  eight 
tiers  or  stoziee  of  columns  ox  marble  and  granite. 

H.A. 


[68ddO.] — Oaa. — ^Your  sas  company,  omilar  to 
many  others,  will  be  bound  by  their  Act  of  Parlia- 
ment to  supply  gas  for  lighting  purposes  very  prob- 
ably not  to  be  under  loc.p.  To  do  this,  the  gas 
most  be  made  oomparatiTely  good.  A  much  cheaper 
gascan  be  made  for  cooking  purposes ;  but  to  s^PPl/ 
this  they  would  require  another  set  of  pipM.  This 
they  cannot  be  called  upon  to  do.  Water  gas  is 
now  made  at  the  Leeds  Forge  at  4d.  per  thousand 
feet.   This  is  used  for  heating  purposes. 

ECNAL. 


[68552.]— Maxima  and  Ulnlma.— The  form  of 
the  lection  made  by  rerolving  plane  is  that  of  two 
equal  and  similar  trapezoids  on  opposite  sides  of  the 
axia,  each  having  the  longer  of  their  parallel  sides 
in  contact.  Let «  be  a  side  of  the  cube,  and  9  the 
angle  made  by  cutting  plane  with  the  Tertical. 
Hie  perpendicular  height   of   each   trapezoid   is 

Now  draw  a  perpendicular  from  centre 


^cos.  if 

of  base  to  centre  of  that  side  of  section  lying  in  the 
base ;  this  perpendicular  |»oduced  will  uao  pass 
through  the  adjacent  edge  of   the  cube,  ana  its 

lengthis^tan.  0.  Hence  the  length  of  the  line 
joining  the  edge  of  cube  with  the  centre  of 
that  side  of  section  just  referred  to  is   '    (^2   — 

tan.  B).  Twice  this  is  the  length  of  the^orter  of 
the  parallel  sidesof  either  trapezoid  =  s  (\/2  -  tan.  9). 
This  is  enouff h  to  determine  the  area  of  each  trape- 
zoid. It  wul  sJbo  be  obyious,  on  examining  a 
fignie,  that  the  straight  line  joining  the  middle 
points  of  the  paiallm  sides  cuts  them  at  right 
angles.  From  these  facts  we  deduce — 

Area  of  whole  section  =  ^   .   ^V.^  -_**?!_?. 

2  COB.  9 

Peraneter  of   do.  =  2t\/  (sec.«  9  +  tan.»  0)  +  2  j 

(\^2  -  tan.  0^.  The  maxima  and  minima  values  of 
these  expressions  are  found  from  the  equations — 

d       2y/2  -  tan.  9  ^  « 

dy/  (see.*  9  -f  tan.«  0)   ^  <?tan.  9 
T9  d9 

From  the  first  of  these  equations  9  =  sin.^i  -tx 

—I 


and  from  the  second  9 


1^ 
V3 


tan.-»  4-  = 
t/2 


sm. 


The  former  will  be  found  to  gire  a  maximum. 


the  latter  a  minimum.    Does  not  "  H.LCE."  mean 
that  the  area  is  at  maximum,  and  the  perimeter  at 
minimnm  for  the  same  value  of  the  yanable  F 
Portsmoutli.  A.  M. 

[68555.1 — 3>sniamo.  —  Armature,  Siemens  H, 
laminatea,  wound  with  21b.  No.  18  d.c.c.;  field 
magnets  wound  with  121b.  No.  26 ;  connect  up  in 
flhuut.  S.  BonoNE. 


[68556.] — Orasune,  20c.p.  —  Armature  Sin. 
diameter,  l^in.  deep,  wound  with  lib.  of  No.  20; 
field  magnets  l^in.  dia.,  2in.  wire  space  on  each 
core;  size  of  pole-pieces,  1^  wide;  total  height, 
S|iQ. ;  lenffth  the  same  width  at  bottom,  4in.  The 
wire  on  F  j£.'s  should  be  71b.  No.  22 ;  connect  up 
ia shunt.  All  the  castings  should  be  malleable; 
uie  No.  16  as  lead.  8.  Bonoirx. 

[68559.]— FreMTTlnflr  Dead  Baits.— The  last 
and  best  mode  is  to  get  them  very  fresh,  put  them 
in  a  deep  basin,  sprinkle  with  salt  plentifully, 
taming  them  oyer  occasionally  till  salt«Mi ;  in  a  few 
hours  remoye  them  to  a  jar  oz  methylated  spirit. 

£08. 

,  [68560.1— Clothee.— If  "  C.  and  T."  want  to  go 

in  for  maxing  their  own,  and  they  don*t  mind  going 

td  a  litt/e  expense,  I  would  recommend  them  U>  get 

s  set  of  James  Hopldng's  graduated  draughts  and 

ixi^nifAoT.  Adyertises  in  Sale  Column.  I  purchased 

a  aet,  and  H  find  the  method  yery  simple,  and,  by 

toUowing  the  instructions,  I  can  measure  and  cut 

say  clothes  to  any  fashion  I  require  at  a  little  under 

two-thirds  the  usual  price— that  indudes  payingfor 

Braking  up.  J.  E.  F, 
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[68662.]— Inoandeeoent  liaxnp.— To  Mb.  Borr  jvb. 
I  liaye  an  Bdiaon-8wan  lamp,  marked,  <M10  J  K 16." 
Would  you  kindly  explain  the  meaning,  and  also  what 
o.p..  Ac,  dynamo  would  be  reauired  to  u^  three  or  four 
of  tnem,  or  would  batteries  light  them  T—Wao. 

[68S68.]— Cement  fbr  Qlaee.— Could  any  reader  tell 
me  of  any  cement  suitable  for  fixing  squares  of  glass  into 
a  round  earthenware  potto  diridett  mto  cells  f  Anything 
that  will  resist  add  would  do.— Wao. 

[68S64.]— To  Kr.  Bottbne  or  Others.— I  have  a 
dvnamo,  46  volts,  25  amptoes.  I  want  to  send  a  current 
of  8  amperes  through  my  are  lamp.  I  have  a  quantity  of 
iron  wire.  18 gauge.  What  length  ofthis  must xinsert  into 
the  oiremtt  Please  say  what  resistance  this  wire  has  par 
yaid  !-D.  N.  Y. 

[68B66.1-SoliibUlt7  of  Ohemioals.-!  wish  to  in- 
oorp(nate  a  powder  (consisting  of  dried  tannic  add  and 
dried  sulphate  of  iron)  with  a  fluid  which  contains  no  ele- 
ment of  moisture  or  water  whatever,  as  otherwise  it  would 
torn  the  powder  black.  I  have  tried  methylated  spirit, 
and  also  benzine :  but  the  difficulty  is  that  it  does  not  mix, 
but  the  powder  smks  to  the  bottom  leaving  the  spirit  above 
perfectly  pure.  Vamiah  for  several  reasons  wul  not  do. 
Can  any  reader  kindly  help  me  I— Wabwick. 

[68666.]- Dlaphragia  of  a  Btmipy  I<evel.  — 
Would  some  of  your  readers  kindly  let  me  know  how  to 
fix  the  three  thzvads,  or  cross  wires,  in  a  dumpy  level  t— 
S.B. 

[68667.]— Ueat  Preaeryinff  Bolntloa.— I  have  to 
buy  large  Quantities  of  above  for  preserving  meat  Moints, 
Ac.),  and  anonld  be  glad  if  any  of  our  chemical  friends 
can  tell  mehowtomakeit.  Ligmd,  watei^white ;  onstand  ing 
a  few  days,  a  deposit,  say  1-20  of  the  whole  liquor ;  there 
is  a  strong  sulphur  odour  on  removing  the  cork,  neariy 
overpowering  if  too  suddenly  placed  near  the  nose.  Have 
heara  biaulpnite  of  lime  plays  an  important  part.  Full 
paitirolan  for  maldng  quantatios  will  be  gratefully  re- 
ceived.—David  Fbbousox. 

[68668.]— Alnm  in  Baking  Powder.~Oaa  baldag 
powder,  containing  alum,  tartano  add,  said  carbonate  m 
soda,  be  sold  over  the  counter  in  ^d.  snd  Id.  padcets  by 
grocers  (legally)  1— David  Fkbousow. 

68669.]— Bleotric  marhtinir-— To  Mb.  Borron.— 
ewish  toliahtahall,  80ft.  by  40fL,  with  the  daotrie 
light  Would  you  kindly  say  what  probable  H.P.  of 
engine  it  will  take  to  do  this  eifeetively?  Also  sise  of 
armatura— slotted  ring  pattern— with  quantity  and  sixes 
of  wire  wound  on  armature  and  F.M'a— Bazaab. 

[68670.]— Clock  DlaL— I  have  a  long  cased  dodt 
dial,  which,  at  one  time  has  b^en  sUvered.  but  now  has 
turned  yellow.  Would  some  one  teU  me  wnat  to  do  with 
it  to  bring  it  to  its  original  ooloor !— Coubtby  Clock 
Dbxssbb. 


^, 


(68671.1— Calcnlna.  —  In  Williamson's  "  Integral 
Cucnlns,"  p.  186,  ex.  2,  the  following  problem  isgpiven  :— 
Find  the  whole  area  of  the  curve  a'v*  «  x>  (S  a  —  x).  An- 
swer, «a>.    How  is  this  obtained !— lox. 

[68872.]— Power  of  Byepieces.- Flease  be  good 
enough  to  H^ve  me  the  formula  for  calculatiog  the  power 
of  an  eyepiece— pancratie  or  other— of  three  and  four 
lenses  respectively.— T.  M.  C. 

[68578.]— Patterns  fbr  Aehi>an  Bars.— wm  any 
one  tell  me  how  to  cut  the  ban  for  circular-front  M^p^w  f 
Is  there  any  recognised  shi^  rule,  and  how  to  torn  the 
feet  down  to  proper  angle  7— Mbtax.  Wobxbb. 

[68674.}— Polishlnff  or  Bnmlsliing'.— WHl  some 
one  tell  me  how  the  polishing  is  done  we  see  on  brass- 
work,  suoh  as  fenders,  ashpans,  fto. !— Mbtal  Wobkkb. 

[68976.]— False  Notes  on  the  Violin,  &o.— 

What  are  these !  On  some  violoncellos,  when  one  string 
is  sounded  (notwithatanding  that  the  other  strings  may  be 
stopped),  1  can  hear  other  notes  simultaneously.  Are 
these  false  notes  T  If  bo,  does  the  presence  of  these  notes 
prove  poor  tone  and  defective  qnahty  in  the  instrument ! 
Also  ia  the  revene— ie.,  the  absence  of  these  extra  notes 
— oondusive  proof  of  good  tonel— W.  L. 

J[68676.]— Bnglne  fbr  Ijathe.— lam  making  patterns 
for  a  vertical  engine,  l|in.  bore,  2|in.  stroke.  Wul  two  of 
these  cylinders  drive  a  Ain.  centre  lathe  with  slid»«est  at 


601b.  to  801b.  steam  ?  If  so,  please  state  sise  of  steam  and 
exhaust  ^rts,  and  what  sise  and  most  eoonomieal  boiler 
would  suit !— Tbbsxdb. 

[68677.}— Vnloanite.~Would  some  of  your  readers 
kindly  tBzorm  ma  of  the  best  way  to  polish  vulcanite  or 
ebonite  f — B.  8. 

[68578.1— Belay.— Would  one  of  our  electrical  friend^ 
kindly  give  me  instmotiaDS  how  to  make  a  relay  fo 
working  with  bell  indicators  t— B.  B.  W. 

[68579.]  —  Concrete  Walls.  —  WHl  any  of  your 
numerous  correspondents,  experienced  in  the  above,  give 
me  a  little  instruction  in  the  following  partioulani  1. 
For  a  wall  of  store,  say,  90ft.  high,  in  three  stories  of  10ft. 
each,  how  thick  should  be  the  inXi  at  each  story  to  store 
goods  of  modoate  weight  T  8.  What  proportion  of  good 
iPortland  cement  to  broken  stone  clinkers,  Ac  T  8.  What 
quanti^  of  cemottt  would  be  required  for  a  wall  60ft.  long 
by  aofL  high  of  the  required  thicknesses  T  4.  Are  there 
any  works  that  I  ooold  get  that  would  gire  the  informa- 
tion !— iBBXPBBIBVOaD. 

[68680.1— Indiambber  Hose.— Will  some  reader 
who  has  had  practical  experience  with  indiarubber  goods 
tell  me  the  best  known  method  for  keeping  indiarubber 
delivery  hose  in  stock  with  the  least  possible  depreciation  t 
— D.  B. 


[68581.1— Blectro  -  BCaffnets.— I  have  to 

several  eleotro-magnets  (in  my  case  weight  is  of  no  oon- 
aequenoe),  so  I  wiu  to  knowif  the  efficiency  is  increased  by 
having  plenty  of  iron  in  the  oore,  or  should  the  weight  of 
the  oore  bear  a  certain  proportioa  to  the  wdght  or  length 
of  wire  on  the  caret  Is  there  much  diflereaoe  in  we 
effidenoy  whether  I  use  both  poles  or  only  one  pole  !— 
Elbctbo-Maoxbt. 

[686es.]-lCedioalBleotrloit7.— WiU  some  fellow- 
reader  kindly  inform  mo  of  a  book  or  books  treating  on 
the  praotioal  application  of  dectridtr  to  the  human 
system,  in  order  to  cure  disease  and  to  strengthen  the 
weak  parts  of  the  system  T— Lumbaoo. 

[68668.1- Bnffine  Brasses  Outtinff.— I  am  in 
charge  of  a  pair  of  llin.  Bobey  engines.  The  engines  are 
runiung  at  m  rate  of  80  revs,  per  minute,  and  the  length 
of  the  stroke  is  14in.  I  have  great  difficulty  in  keqnna 
the  brasses  of  the  oank  pins  oool,  and  they  often  out  ana 
cause  brass  dust  to  flr  about.  I  have  had  the  brasses 
taken  up  recently,  so  that  there  is  little  or  no  jAay.  ^Ihe 
engine  runs  oonstantly  for  nine  houiv  each  day,  and  I  am 
not  allowed  to  stop  it  for  oiling,  as  there  is  a  siphon  dl 
cup  on  each  bearing,  but  in  spite  oi  this  I  find  when  the 
engine  has  been  ronalag  an  nonr  or  two  the  crank  pin 
bearings  get  very  hot,  so  thai  I  have  to  throw  oil  upon 
them  when  they  are  in  motion.  I  shall  be  glad  if  any 
practical  person  can  eive  me  information  as  to  the  best 
way  of  keeping  the  oearings  oool  without  stopoing  the 
^^tnes  for  oiung  more  than  once  each  nine  nours.— 

[68664.]— Baoqnets.— We  have  some  tennis  raoqnets 
that  have  become  waiped  since  Isst  year's  using,  probably 
having  been  ^t  away  wet.  Would  any  reader  inform  us  of 
a  way  of  straightening  them  without  injuring  gut,  wood, 
Ac  T    Could  stieam  be  used  f — Dui  Fbatbbs. 

[68685.]— Piston  Bings.— I  have  a  cylinder,  in 
which  is  a  steel  liner,  the  dia.  ii  6in.  Will  any  of  "  ours  '* 
let  me  know  of  a  metal  for  making  piston  rings,  which 
shall  be  hard  enough  to  wear  for  a  considerable  time,  and 
aUo  contain  a  good  amount  of  quing  ? — Colombo. 

r686e6.1-Kodel  LooomoUTe.-To  «*  J.  H."-In  tiie 
'*  E.M. "  of  the  96th.  ult.  I  notice  that  in  the  driving- 
wheels  (Fig.  21),  the  oounter-weijrht  is  shown  on  the  same 
aide  as  the  Does  for  crank-pin.  Snould  not  this  boas  be  on 
the  opposite  side,  as  represented  in  Fig.  Sit  I  notice 
that  this  is  the  case  in  the  engines  of  the  L.B.  and  S.C.  By., 
where  the  two  wheels  are  ooupled.— W.  J.  B. 

[68867.]— Oramme  Dynamo.—!  have  made  a 
Gramme  dynamo,  160o.p.,  about  46v.,  7  amps.  I  have 
also  the  use  of  an  unateady  running  ffa»-engine,  which  is 
at  work  only  in  the  daytime,  will  some  experienced 
reader  kindly  tell  me  if  i  could  use  it  to  any  practical 

Enrpoae  (incandescent  lighting),  if  I  made  some  aocumu- 
ttom  so  as  I  could  store  the  deotricity  during  the  dav 
for  use  at  nightt  If  so,  how  many  should  I  require,  ana 
size.  Ac.  And  what  is  the  best  kind  that  an  amateur 
migut  succeed  in  making!  I  understand  very  httie  about 
them.  I  have  an  idea  toat  they  are  expensive  snd  trouble- 
some, e.0,,  running  down  in  hislf  an  hour  or  so.  I  have 
not  met  an  amateur  who  has  been  successful  with  them. 
Any  infoRnaiion  how  to  prooeed  will  be  gratefully  r»- 
oeived.— Fatibxgb. 

[68688.]— Motor.— To  Ma.  Bottoitb  ob  Othbbs.- Will 
you  plsase  give  me  dimensions,  sixes  of  wire,  number  of 
cdls,  ftc,  for  a  motor  of  one  man  power!  I  have  a 
Gramme  armature.  Sin.  dia..  Sin.  wide,  |in.  thick,  made 
of  iron  wire ;  also  Tib.  No.  18  B.W.O.  d.co.  wire,  which  I 
should  like  to  use,  if  possible.  Will  you  also  say  the 
power  of  motor  described  in  your  paper,  **  Moton :  How 
Made,  and  How  Used,"  April  26,  ^88.— Bboulab  Bub- 
bcbibbb. 

[68589.]- Kakinar  Tapered  Bound  Key  Ways. 
— On  a  gonmetal  nave,  or  boss,  fits  a  steel  wheel ;  round 
taper  pms,  or  keys,  are  driven  in  between  nave  and  wheel 
to  secure  them  together.  It  is  required  to  make  a  number 
of  steel  wheels  to  fit  same  nave.  How  is  the  half  of  the 
round  keyway  to  be  out  in  whed,  so  ss  to  fit  on  nave  with 
same  keys.  The  wheel  fits  on  ti^ht,  the  nave  has  a  flange 
on  one  side  to  prevent  wheel  gomg  on  too  xar.  Keys  go 
clear  through,  and  are  melted  at  small  end.— A.  F. 
Shakbspbab,  i)resden. 

[68690.]— Portable  Steam  Bath.— Could  any 
readen  inform  me  how  to  make  a  portable  steam  bath  ?  I 
want  to  make  one  as  cheap  as  I  possibly  can,  asmycapitsl 
ii  limited.  Periiapa  "Htekley  ^  wfll  try  to  give  me  the 
necessary  information.— Amatbub  Bath  Mabbb. 

[68601.]— Tramway    Gkiuffe.— Can    one    of  yom 

oorreQKmdents  inform  me  the  names  of  the  tramway 
oomj>anies  that  run  oars  (worked  by  steam,  or  any  me^ 
chantcal  power),  on  a  8ft.  6in.  gauge !— Scotia. 

[66608.]— To  ICr.  Bottone.— I  have  field  magnets  of 
small  dynamo,  wound  with  81b.  9os.  of  cottonHsovered 
copper  wire.  No.  80  B.W.O.  I  want  dynamo  for  expori- 
menting  with  small  accumulators  and  propone  to  snunt 
wind.    1.  What  quantity  of  wire,  B.W.O.,  should  I  put 
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on  annatnreHT  %  Wovild  I  be  abtetoJUgbt  <ntf  inoui- 
dMoent  lamp  t  If  90,  of  wh«t  r(^ti«»!  &  Hmio  give 
xeroliitionB.— P&ATT. 


[(Um^y-'Dry  Kaaffle.— Omanr  oomqpdDdttt  tell 
me  of  waj  prepavBtum  or  prooen  for  making  diy  maagie 
boiiHea.  was  to  keep  fhem  from  rolittixigT  AJaotliebeat 
kind  of  trood  to  use  for  tbem,  aa  i  cannot  manage  to  get 
aome  perfect  in  the  aboye  reapect,  -wljlcli  *I  am  making.— 
Woon. 

[68694.1— Kendixxgr  Olass  Wheel.— Would  some 
kind  xeadoor  help  me  t  I  have  an  electric  machine  vftii  a 
laxge  glaaB  wheel  to  it  7%ewheel-i*  5K>tn.  diam.,  and  I 
have  broken  it.  I  want  to  know  if  it  cah  be  mended  again, 
and  if  it  will  work  satisfactorily  again.  It  is  plate-«ass, 
and  it  ia  broken  in  half.  If  it  cannct  be  joined  tightly,  it 
ia  of  no  nae  at  alL — Yoirxo  Amatkuii. 

[easeslh-To  Mr.  Bottone.— I  had,  from  a  firm  that 
nied  to  adwtiae  in  the  '*E.  IC.,"  a  Sep.  dynamo  aa 
foUowa  t^VJK.  wiooght^zon,  wiN  space  8^in.  by  gin., 
fin.  thick;  H  armature,  8in.  diam.  by  9iin.  long,  wire 
on  Bxmatnrie  about  ^Ib,  No.  29,  on  VMi,  lUb.  No.  aS,  a 
ahont;  bat  I  can  get  no  current  tram  it,  x  work  it  by 
hand.  Wheel  18in.  diam,  la  the  wire  right  ?  I  would 
lika  now  to  know  if  the  wire  as  below  is  right  for  a  lOcp. 
dynamo.  F.IL,  cast-iron,  3in.  high  by  Sfin.  wide,  and 
Inu  thick;  wire  21b.  No.  89.  Armature  2in.  diam.  by 
^in.  long,  aix  aedions,  BlemeKU ;  wire  ^tb.  No.  20  silk.— 
T.  Wixtus. 

[eSBM.]— Tempering  Hoes.— "Will  one  of  your 
readars  tell  me  the  best  way  to  temper  hoes  without  warp- 
ing them!  I  mean  the  common  hoes  that  country 
labonren  hoe  the  eom  with,  for  when  I  put  them  into  the 
water  to  harden  them,  they  warp  very  much,  and  wheni 
atnighten  them  they  ny,  and  my  labour  is  thrown  away, 
and  u  I  warm  them  a  little  again  it  takes  too  much  of  the 
bardneas  oat  of  them,  and  leaves  them  soft  I  would 
gladlylaam to  temper  them  scientiiloally  if  you  can  help 
me,--W. 


[68607.]— Iron  Kelting.— The  cost  of  plumbago  pots 
for  iron  melting  oonsiderably  reduces  the  value  of^my 
labonr  aa  caster.  I  am  led  to  understand  day  pots,  of 
one-loaih  tiie  value,  are  suooassfolly  used  in  the  trade, 
and  have  heaxd  of  a  special  ftimace  for  obtaadntf  qmck^ 
beats  wMi  day  pots.  Ishouldbegladofanyiniormation 
as  to  inm  meitmg  in  the  quickest  and  (^eapest  wav. 
Metal  from  an  air  faxnaoe  is  said  to  be  superior  quality 
tiiaa  from  eupola.  Whidi  u  the  least  expensive  method 
of  the  two  for  small quaatitieBj  between  4and6  owt  daily ! 
— WaarwooD. 

[QBSOS.}— Bleotro  -  Uagnets  with  Horseahoe 
UJtgrnetB.— To  Mb.  Bottoitx.— Some  year?  ago  I  in- 
heiited  a  quantify  of  electrical  xubbidi.  Amongst  it  I 
have  pidEed  out  six  horsesho^-sh&ped  eleotro-magnets  of 
almosc  identiosl  make,  but  not  quite.  Some  of  these 
magnets  are  wound  witb  copper  wire,  1-lOin.  thidc  Some 
while  since  there  was  a  sketch  in  our  paper  of  an  electro- 
motor with  two  horseshoe  deotro-magnets,  which  gare  me 
the  idea  of  thus  taming  the  magnets  to  account  There 
would  be  no  great  difBenlty  in  wmbling  the  madiine  and 
making  the  pulley  work  between  the  two  sets  of  magnets. 
I  have  worked  out  the  idea  on  paper,  and  it  seems  feasible ; 
bat  before  proceeding  I  am  audous  for  Mr.  Bottone's 
opinion  aif  co  the  probable  power  to  be  obtained  from  it 
The  magnets  are  Sin.  apart  fiom  pole  to  pole,  inside 
measurement,  and  are  made  of  S-lQin.  soft  iron.  I  pro- 
pooe  to  nse  only  four  magnets,  two  stationary,  and  two 
rotating,  llie  wire  I  propose  to  remove,  as  it  is  not  very 
wett  woimd.  What  vfxmla  be  the  best  size  and  quantity 
to  row&id  tiiem  with  t  The  length  of  available  shank  to 
wind  ia4in.  What  diameter  palley  would  give  the  best 
resnltt  It  would  be  possible  to  set  the  two  sets  of  uustg- 
neta  at  rteht  angles,  so  that  on  the  first  eet  being  half- 
rotated  the  second  set  would  be  opposite  eadi  other ;  but 
it  seems  to  me  this  would  lessen  toe  power,  and  having 
all  four  magnets  acting  at  one  time  be  the  better  plan. 
The  battery  power  I  propose  using  for  it  is  six  chrmaic- 
add  cells,  eadi  cell  heldmgieoz.  of  fluid.  Anysuggestioa 
of  a  better  use  to  put  six  electro-magnets  to  would  be 
gratefolly  received  oy-^J.  D.  H. 

[680119.]— Oompcmnd  Oearlnff .— Wni  any  of  "ours  " 
gxveme a  rule  t»  find  the  increase  of  power  by  t&e  use 
of  doopoond  gearing  T  Example :— What  would  be  the 
inersaae  of  power  in  a  back-gesred  lathe  with  the  wheds 
in  tile  ratio  of  S  to  IT  There  is  a  triple  geared  latiie  il- 
lustrated in  L«kin*s  book.  How  shomd  yon  ealcuh^  in- 
crease of  power  T  Bv  usfng  oompound  gearing  instead  of 
einf^  for  serew-euttmg,  how  Aoold  you  calculate  the  inr 
creaaa  of  power  t  CorreBpondents  will  see  from  my  letter 
that  I  am  not  much  aoqusinted  with  the  principles  of 
fleering,  though  I  take  a  •werj  deep  interest  in  madiinws 
m  general.  1  can  speed  puueys  and  arrange  the  wheel 
for  screw-cutting.- Fooa  SNOursKa. 

[6800O.]-;Anntial  Windingr  Cflook.— If  any  reader  I 
has  Buocessfully  tried  this  plan  (see  p.  71  of  laft  volume), 
will  he  kindly  give  details  of  the  alterations  ?  Is  not  the 
statement  that^  no  dmnge  is  required  in  the  whedwork  " 
amMake?  I  think  it  must  be  necessary  to  acodeiate  Che 
motion  of  the  hands  if  that  of  the  escapement  is  retarded. 
—Cape  Towir. 

[68001.]— FatiltyAcciuntdator.— T0MB.B0TTOKB. 
—I  have  made  an  aoenmulator,  as  described  in  "  Electrical 
Instrument  Making,*'  and,  after  having  formed  the  plates, 
I  charged  it  for  10  minntes,  and  disdiugod  it  through  an 
deetrio  bdl,  ringing  it  fbr  over  20  minutea.  tthen  charged 
it  again  and  left  it  for  a  few  hours,  but  after  that  tune 
there  was  not  the  slightest  indication  of  a  carrent  Ithen 
took  the  cover  off  it  thmking  that  the  damt  lid  short- 
drcnited  the  plates :  but  on  ohaxnng  it  sgainx  found  that 
it  was  aa  bad  as  befcte,  not  giving  a  deflection  after 
standing  a  few  hooit.  I  may  add  that  I  charged  It  with 
four  good  ohromio-acid  eella,  and  it  is  very  powerful  for 
about  half •^loaraftarvaxda.  Both  eompartmsntB  are  per- 
fecdv  watertight  t  afaotfld  be  very  mnoh  obUged  If  you 
would  kindly  say  where  I  am  wrong.— Blsotbio-kbtsb. 

[68002.]— Air  in  Water.— When  getting  np  steam  in 
a  boiler,  it  always  seems  to  take  a  long  time  to  boil  the 
air  out  of  the  water  before  steam  is  generated.  What 
quantil7of  heatisafaaoffbedinperfaRnuigtfaiBwoifc!  la 
other  woids,  to  raise  UK  of  water  atM°  to  lOO"  C,  re- 

Sizes  ao  unite  of  heat;  but  aapposing  the  water  eontains 
full  capadty  of  diasdlvedair,iiow  noes  that  affttst  iSie 
■tstemflat !— No  8m. 


[68003.]— Organ  at  St.  Tliomaa'a,  SaUabarjr^ 
8es<iQialtera  Stop.— Can  any  oorrespoadent  give  me 
particulars  of  the  organ  that  was  in  St  Thomas's  Chuzdir 
Salisbury,  about  the  year  1844  T  It  must  have  been  yen 
dd,  wiUi  single-action  bdlows,  and  the  tone  (as  I  recol- 
lect it)  as  nasal  as  the  drone  of  a  bagpipe.  I  should  also 
be  gls4  of  information  as  to  the  old-iasnionedsesquialtera 
stop.  Is  it  now  called  by  another  name,  or  is  it  no  longer 
inuse!— A.  S.  L. 

[68004.]— BllipBe.--Will  some  oorvesnondent  show  me 
how  to  drawan  ^pseby  ares  of  drdes,  the  two  diameten 
being  given!  I  can  draw  an  ellipse  at  random  with  com- 
passes from  four  centres,  but  when  the  two  diameters  are 
giym  I  fail.  I  can  draw  it  br  finding  the  f od  and  tradiw 
wtth  string  and  pencil,  but  woat  I  want  is  how  to  draw  it 
with  the  compasses  by  four  arcs  of  cirde.  A  sketch  would 
oblige.- Pooa  EtronrBxa. 

[68606.]— Blleotrie  X«i8:lit.-<3an  anvone  tdl  me  (1) 
whidi  is  most  suitable  for  incandescent  deetric  lamps, 
Ban«ea  or  chromate  of  lime  ?  2.  Whioh  requires  most 
batteries,  two  Sep.  lamps,  or  five  icp.  lamps,  and  how 
many  Bnnsens  or  chromate  of  lime  batteries,  with  outer 
jar  6in.  high,  would  eadi  require !— M.  O. 

[68006.1— Bnmiahing.— Would  some  of  your  readers 
Idndly  oblige  with  hints  on  burnishing  deotro-plate,  as  to 
the  tools  required,  with  information  as  to  manner  of 
holding  and  using  tods  ?— Elsctbo-Plate. 

[68007.]— Tin  Boiler.— I  wish  to  put  a  new  bottom 
in  an  old  tin  boiler  (which  holds  about  ^al.).  It  will  have 
to  be  cut  down  a  bit  Would  some  of  your  readers  give  me 
instructions  how  to  do  it  properly  T  What  tools  1  re- 
quire, ftc— J.  B. 

[680O&]  —  aSin.  Ol^eot-aiass.  —  In  Lookyer's 
"  Leasoas,"  p.  828,  he  says  the  putnl  of  our  eye  is  l-6in. 
in  diameter ;  this  object-glass  will  grasp  16,000  more  lifrht 
than  the  eye  can."  "b  there  not  an  error  here  ?  ^Hie 
ai«a  of  2&iii.  is  490*87,  the  area  of  1-6  diam.  is  '81416. 
Then  the  former  divided  by  the  latter  gives  1662*6  timfls. 
Is  this  correct?— H.  A. 

r^aoe;]'~Oattingr  Tuba  Bolea  in  Tube  Plate, 
—will  aOme  renter  tdl  me  the  best  kind  of  drill  to  drill 
them  with— from  2in.  to  gin.  hdes?  A  sketdt  will  much 
obligew— B.  B. 

[686100— Hot- Air  Engine.— In  1886  a  small  engine 
was  ezhibited  in  Oxf  ord-etreet,  indosed  in  the  base  of  a 
fountain  to  which  it  pumped  water,  whidi  water  appeared 
to  be  used  aa  the  cocmng  medium.  The  cylinder  was  an 
osdUating  one.  I  have  now  no  opportunity  of  asoettaSning 
the  detaiu  of  construction,  and  would  be  mudi  obliged  if 
some  reader  would  give  them.  I  expected  during  recent 
hot-air  engines  queries  that  this  one  mii^bt  be  alluded  to, 
it  seemed  so  compact  I  think  a  paraffin  lamp  was  used. 
Cape  Toww. 


would  not  understand  my  explanation  of  the  m(teviai- 
out  a  sketeh.  So  will  you  please  give  the  miJlvi.  asd 
motor,  according  to  sketch,  that  would  work  a  modrl  tsc- 
car  8ft  in  length,  'the  wheels  of  the  tram  are  to  be  Isi 
across.  I  am  going  to  use  a  band  to  drive  vitL  I  bn^ 
the  wheels  geared  oown  in  the  prapoition  of  1 : 1  Tbeotbi 


[68611.]— Land  and  Engineering  Burweyor.— 
Havizig  a  desire  to  emigrate  to  the  Faoific  Slope  of  the 
Unitra  States  to  practise  in  this  profession,  I  should  fed 
extremdy  obliged  to  any  reader  for  any  information  re- 


I  am  going  to  use  are  six  Bin^e-flnid  biehromstedodi 
carboM,  toi.  by  2in.  Will  you  also  aay  if  thii  is  tb*  W 
form  of  motor,  and  if  it  is  not,  do  vou  mind  telliag  at  ^ 
best  form  ?  It  most  be  small  and  eompaet,  as  tt  a  b>^ 
underneath  the  car.— W.  B.  Taskix. 

168088.]— Baokgronnds  in  Thotography.-V^ 

any  f dlow-reader  oblige  by  giving^  some  inionnfltioc  i 
mcudng  a  few  scenes  for  small  studio  ?— A  A. 

[68638.1— Storing  Negatives.— Wiuited  aifiM 

atab  method  of  stonng  negatives,  so  that  they  taj ) 
preserved  and  any  one  got  at  when  wanted.— A.  A. 

[68684.]— PhotoaTapllic.-l.  Will  some  oae say] 
to  paint  calico  for  photo,  background  t    I  cann«jt  wt 
of  brush  marks.    2.  What  causes  sensitaaed  paper  tf. 
covered  with  black  spots  after  keeping  for  a  few  diw  1 
buy  the  best  I  can  got.— Y.  Z. 

[68686.]— Aro  Ijampa.— Would  Mr.  Bottonc  or  -iq 
other  reader  t^  me  the  cause  of  the  humming  oai 
occasionally  heard  in  arclamps!  I  have  seveni  of tid 
in  series,  and  sometimes  one  or  other  of  them  nuitai| 
hummingnoiss,  simiha  tothesonndof  the  altranate  cani^ 
machine.  There  is  no  defect  in  the  light,  and  the  caiboi 
are  good.— H.  F.  1 

r68e88.]-Incubator  Beyolator.— I  havenidej 
incubator  with  a  regulator  of  tsy  o^** .?»<?».  ^  »^ 
with  a  Uquid  bursting  into  vapour  rem^rji  »^J4 
Such  a  liquid  is  usedm  Hearsoir  s  and  Hillier'  s  mctttaM 
I  have  purchased  ether,  sold  by  a  well-known  chcan^  I 
"  -780  Reot" ;  but  on  immerring  anopen  tubeof  it  stl 
side  with  a  thermometer  in  water  and  gradually  tairai^ 
temperature  of  the  wster,  the  thermometer  shovtd  1^ 
FWirTbcfore  the  ether  boUed.  Can  any  reader  tifii 
how  to  prepare,  say,  2os.,  of  the  Uquid.  whateva  it^ 
that  boils  at  98^  Fahr.,  as  used  m  Hearson's  and  Hila 
incubators  t—IxcuBATOB. 

[68827.]— aa88endi.—Have  any  ^Ins^^ons  of  d 
lunar  formation  appeared  reoently  in  the  •  L.  1 
Should  like  to  have  all  references  to  any  dxawingsa}! 
-C.  . 


garding  uie  amount  of  Import  duties  levied  upon  prof( 
sional  instruments  and  textbooks,  &c.,  and  how  they  are 
assessed.  Should  fed  grateful  also  for  advice  as  to  pro- 
spects of  employment  in  that  region.— M. 

[68618.]— Flattening  Wood  for  Fretwork.— I 
cannot  get  jneoes  of  American  walnut  for  f rework  per- 
feoUy  uat  Sometimes  they  are  much  warped  out  of  the 
levd.  Will  any  experienced  reader  kinmv  give  me  in- 
structions how  X  may  most  easily  and  effectnially  make 
them  flat  7—L.C. 

[68618.]— Boiler.— I  am  maldnir  a  vertical  boiler,  I 
sted  plates.  Length  inside  the  boiler  42in.,  18in.  diam., 
with  nrebox  S4in.  high  by  16in.  diam.,  uptake  6in.  diam., 
one  oross  tube  4in.  diam.  Will  some  one  please  say  if  tiiis 
boiler  requires  stays,  and  what  pressure  would  be  safe  ?— 
AC. 

[66614.]— Zinos.— Would  some  reader  kindly  tdl  me 
how  the  zincs  for  Ledanchtf  batteries  are  cast  ?  I  have 
plen^  ofznio  and  ean  amalgamate  them. -ExpeaiMKyTga. 

t68615.1—IjanipB.— Would  Mr.  Bottone  kindly  tdl  me 
woetiier  four  battsries  with  two  carbons  and  one  rinc,  2in. 
by  6in.,  and  charged  with  chromic  acid  3,  snl.  add  3,  and 
water  17,  would  hght  a  lamp  of  6  volts  and  5c.p.  T— Expsai- 

MBKTXB. 

[68616.1— Foroe  of  Exploeiwes.- An  old  reader 
wants  to  Imow  the  resultant  force  of  a  cubic  inch  of  the 
varfioosexplodves.  Perhaps  some  one  of  our  many  readers 
wai  hdp  me.— ^Pbo  Boko  Poblico. 

[68617.]— Speakinjr  Tube.  —  Would  any  reader 
kindly  ixuorm  me  if  tne^  think  a  speakiog  tube  would 
answer,  overhead,  for  a  distance  of  80  to  100yds.,  slung  on 
a  tdephone  wire,  and  alro  what  size  tube  would  be  re- 
quhed  7  I  have  Iieen  using  a  telephone,  but  have  had  to 
take  it  down,  and  think  of  thus  communicating  with  my 
warehouse.  Are  there  any  other  means  of  doing  so  ?— 
C.  W.  OazsnwooD. 

[6661&1— Fisingr  Oorrugated  Hoofing.- WBl 
some  of  "  ours"  kindly  advise  mo  as  to  the  propw  way  to 
fix  iron  roofing,  with  the  correct  amount  of  lap  to  be 
allowed  each  wayof  the  sheets,  and  how  to  proceed,  or  if 
they  know  of  any  booik  that  gives  information  on  this 
subject!— Bbazibb. 

[68619.]— Keaanring  Time.— Would  some  of  our 
readen  give  a  description  of  an  arrangement  for  mea- 
sisring  extremdy  minute  intervals  of  time  shorter  than  can 
be  recorded  by  aTchronogr^ih  watch  1— Hoao. 

[68680.]— What  la  It  P— I  picked  up  at  a  second-hand 
sttoe  whatappears  to  be  an  opnoal  inouument  Its  on^ 
ward  appearance  is  thatof  a  frustum  of  a  square  pyramid. 
The  upper  csid  is  8in.  square,  the  lower  4in.  square,  and 
the  h^ht  6in.  The  sides  and  top  are  of  mahogax^,  l-16in. 
thJdE.  On  the  top  is  inUid  the  words  *'  Boyle^s  Patent" 
The  bottom  is  open.  Inside  the  box  one  sees  plane  mirrors 
stretching  fivm  top  to  bottom  along  the  siaes,  ^difle  to 
the  upper  end  is  attadied  a  square  piece  of  mirror,  whose 
sccrfaoe  feds  to  the  flngerto  be  pari;  of  a  spherical  surface. 
On  looking  into  the  mirrors  from  the  open  end  I  see 
mnltipUed  refleotioos,  but  I  dioold  fed  obbffed  if  anyone 
0811  tdl  me  what  is  the  purpose  of  this  mstmment  — 
Kac. 

—To  Xr.  Bottone.— Many  thanks  for  voor 

Iwasafralaymi 


CHESS. 


All  oommunicationa  for  this  departmeat  tmt^J 
addroBsed  to  "  J.  Piaaox,  KnoUside,  Uplyme,  Dem 

FBOBLSM  MCXLYnL- By  A-  Bolus. 
Slatk. 


WhiU.  l«^V 

White  to  play  and  mate  in  two  moves. 

BOLUTIOlf  TO  1,146. 

1.  R-KKt4.  1.  Anything. 

2.  Q  or  Kt  mates. 

(Six  variatiooa.) 

NOTICES  TO  OOBRBSPONDBNTB.  ^ 
OOBBBOT  sdtttions  to  1,146  by  A.  Dean.  T.  A.  RbJ 
R.  T.  Hood  (excellent),  Kendefsaohn.  F.  C.  0»w^ 
good,  but  rather  easy),  A.  Wheder,  litho.  J.  a  flijafl 
Betcnford  (a  most  exodlent  problem).  A.  w.,  J -^ 
Smith,  Mrs,  W.  J.  BairdL  E.  8and«r^  and  H»aaj  •* 
not  difllcult) ;  to  1,146  by  E.  Sanders  [triple}.  A. 
(ditto),  J.  C.  Bremner  (ditto),  J.  Ough  (aJMo),  A 
(ditto),  P.  C.  Cook  (dittoK  W.  J»riJ*«to).  ft 
and  Henaing ;  to  1,144  by  Link  and  liftho.  j 

As  some  correspondents  seem  to  have  "»^/"*flj 
7  to  mean  that  extra  marks  were  only  «llowBdtef5 
and  not  for  triplea,  &o.-as  the  Isiigiiap  ."J?*;^ 
oonstruction,  we  have  thought  tt  Uxtto  allew  twp 
sent  the  duals  in  the  solution  of  1»141  full  marka 

O.  J.  SLATBa.— Many  thanks  for  the  ptotAras.       , 

Pa.  FBa»AKD0.-Why  is  1,146  impoaBbk  ^  ^^^'^ 
a  two-mover  I 

*BtB  Molkneau  and  Bomaeif  and  XdrtM  Jfct?^TJ»q 
has  started  a  chess  odumn,  which  is  very  ?^y^r^ 
and  contains  interesting   matter,   «P«i4«j  »^ 
to  the  present  International  Ttotimey  noir  vm  « 
NtowTork. 


SLlt  10,  1889. 
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AVBWXB8  TO  OOSBBBPOITDEVTS. 


-•-»«- 


h« 


%*  Att  ammitHieationM  thouid 
o/U^Esotuu  HxCRAKio,  33S,  Strand, 


addreued  to  the  BoitOK 

W.C. 


XDTFB  TO  COSBESPOKDENTS. 

1.  Write  on  one  side  of  the  pjaper  only,  and  pnt  dnwisgi 
for  illnstrations  on  eefwiate  i>ieoes  of  {M^er.  2.  Pot  titles 
to  quenes,  and  when  answering  qnenes  pat  the  munben 
as  irdl  as  the  titles  of  the  qiieries  to  which  the  repUes 
lef er.  S.  No  eharee  is  made  for  inserting  letten.  qumes. 
or  replies.  4.  Leners  or  queries  asking  for  adoreasee  of 
mannfaetnrers  or  oorresnondents.  or  where  tools  or  other 
utideB  oan  be  purchasea,  or  replies  giying  suoh  inl6rm»- 
tUn,  cannot  he  inserted  except  as  adTertisenents.    6.  Vo 

Snestion  asking  for  edooatioaial  or  sdentiflo  inf onnatlaii 
p  answered  tbroogh  the  post.  6.  Letters  sent  to  ooire- 
spondents,  under  corer  to  the  Editor,  an  not  forwarded, 
and  the  names  of  oocrespondenta  are  not  giTon  to  in- 
qnmrs* 

*«*  Attention  is  espedally  drawn  to  Hint  No.  i.  The 
tnace  devoted  to  letters,  queries,  and  replies  is  meaat  for 
toe  genexal  good,  and  it  is  not  fur  to  oeoopf  it  with  Ques- 
tions sooh  as  an  indieated  above,  vrtiidh  are  only  of  indi- 
tidoal  interast,  and  which,  if  not  adveftisements  in  tiiem- 
selves,  lead  to  replies  which  are»  The  **  Sixpenny  Sale 
Oolmnn  "  offen  a  cheap  meansof  obtaining  sow  informa- 
Moo,  and  we  trust  our  raaden  will  avail  themselTea  of  it. 

The  following  are  the  initials,  fto.,  of  letters  to  hand  up 
to  Wednesoay  evening,  Hay  8,  and  unacknowledged 
elsewhere: — 

F.  A.  CoBBOLD— Home  and  Thomthwaite— Jeny  Wire- 
man— Fxecarsor— Founder— P!ractioal— Glass  I)eoonitor 
—James  Bay— J.  D.  Watkins— The  Lydney  Dispenser 
— W.  Fnstan— J.  L.  D.— G.  T.  C- In  the  Dark— Cavity 
— B.  A.  R.  Bennett^Edward  K.— G.  Dixon— Cbas.  A. 
Jones— D.  B.  L.— W.  J.  A.— E.  E.  B.,  Leicester— A. 
Gsalatn— Thomas  CSarksott.— Bev.  F.  Osixeu— K.LC.E. 
-^.  Bottoae.  — Student— A  Fellow  of  the  Boyal 
Astronomioal  Society.— P.  Clifford.— J.  T.  Nonium. 

C.  lawnr.  (The  only  directions  for  maVing  American 
organs  that  we  know  of  were  ^ven  in  VdL  XXVL ;  but 
thoe  is  a  great  deal  of  useful  mfotmation  in  subsequent 
volomes.  Tou  wiU  find  whereto  purchase  theseflttittMi 
or  parts  by  (wnsulting  our  advertiauig  columns. )— W.  S. 
Nichols.  (The  "  flue"  must  be  got  from  the  chimney 
—the  rain-water  stack  will  scaxody  do,  when  it  rains ! 
VThj  not  connect  the  furnace  to  the  kitchen  chimney  ? 
See  indices  of  back  volumes  for  all  about  brass-casting.) 
— Masskt  Bbowx.  (U  yon  want  anything  more  than 
Bath-brick  (and  elbow  grease]  for  cleaning  y^or  brass, 
UM  a  solution  of  oxalic  add,  swilling  well  m  hot  yrntex 
and  drying  thoroughly.  )~Oxa  iv  Dioubt.  (If  in  doubt 
about  diabetes,  consult  a  medical  man.  Surely  it  is 
f oUj  to  trifle  with  such  a  matter  I)— Sxvov.  (See  several 
reeqies  in  hack  volumes.  The  mase  is  bofled  with 
potash  to  make  soft  soap;  with  sooa  to  make  hard  soap.} 
— OoorvA.  (We  really  do  not  know,  as  we  never  heuu 
of  Queen  Ajmar-enrdy  it  is  Queen  Anne ;  but  it  is  wdl 
to  be  particular  on  so  important  a  matter.  The  value, 
however,  ia  exactly  what  anyone  will  give  for  it,  ana 
that  can  be  discovered  by  advertising  it  in  the  Sale 
Column  for  off  en.  Many  people  seem  to  imagine  that 
a  fixed  -value  attaches  to  old  coins,  whereas 
as  mudi  dqjwnds  on  their  condition  as  on  their 
age,  and  mon  still  on  their  rarity.  If  your 
coin  bean  the  date  of  1710  that  is  not  even  "old.")-- 
J.  Joirss.  (When  flowen  and  vegetables  an  growmg 
freely  you  may;  give  as  much  as  9oz.  of  sulphate  or 
ammonia  or  nitrate  of  soda  to  the  galkm  of  water,  but 
it  is  better  to  scatter  it  on  the  beds  at  the  nte  of  Sox.  or 
mon  to  the  squan  yard,  and  leave  it  for  the  rain  to 
in.  Don't  understand  about  the  "uncivil** 
You  have  taken  the  paper  for  fifteen  yean, 
that  ia  thirty  volumee,  and  the  above  information  has 
been  given  manv  times  in  them.)— Ajrxious.  (Unleoi 
you  want  a  conBoerable  quantity  you  will  findttoheaper 
to  purchase  any  silver  scuaer  you  mav  want.  However, 
hen  an  two  good  solden— the  hardest  being  6dwt»  of 
shot  ooppeor  to  the  ounce  of  fine  rilver,  while  a  common 
solder  oonaistB  of  equal  parts  of  fine  silver,  '*  composi- 
tion," and  white  anenie.  The  "corapoeit»m"  is  a 
brass  which  may  consist  of  two  parts  copper  to  one  of 
line) — SiLiVxxsxiTB.  (How  can  anyone  answer  sndi  a 
question  without  a  sketch  of  the  artieief  Cut  a  piece  of 
wood,  or  use  a  tool  that  will  fit,  and  polish  vrith  rouge. 
Comen  and  under-edges  an  not  easily  perished  without 
labour.) — ^TosrBBtnoKAX.  (Artides  on  dtetric  mofeon 
appear  in  Nob.  1,288,  l^m  1,S4S,  1,M6,  1,«1,  and 
1,267.) — Bhah  Jkbak.  (Hydrokmone  is  wdl  known, 
and  IS  generally  called  '*  hydroquinone."  See  back 
volumes,  or  some  such  book  as  Wall's  "  Dictionary  of 
Fhotosraphy.")— W.  B.  (As  its  name  implies,  whole- 
meal oread  is  made  of  wheat  ground  to  a  fme  meal  and 
unbolted.) — G.  amd  M.  Babves.  (It  has  been  decided 
by  the  Courts  that  all  tnlnphtmnnrnimnariinTmrhnii  nnn 
tacts  an  inftingements  of  the  pi&ents.)— A.  O.  Bbax<x. 
(We  imagine  not»  for  although  aome  adds,  when  very 
strong,  do  not  attack  iron,  we  imagine  they  would  do 
ao  very  fredy  in  the  presence  of  orass  or  copper.)— 
BcmrnsT.  (Better  proonnthe  "Odendar"  numthe 
Begifftrar  of  the  Univenitvif  you  cannot  refer  to  bade 
votumea.  The  number  of  books  of  Eudld  have  very 
little  to  do  with  such  an  examination.  Better  inquin 
about  the  matriettlatiaiifln(t)—LAiroDOv.  (Ton  wen 
answered  last  week  on  p.  307.) — ^Youvo  EbxormcxAir. 
(Kot  unless  it  is  the  sabiect  of  a  patent,  and  that  would 
be  mentioned  if  it  is  the  case.]— W.  J.  C.  (Get  some 
labels  from  a  bookbinder  and  stick  them  on,  or,  failing 
that,  ^  a  printer  to  print  in  vazniah  or  gold  siie  the 
lettermg  required,  and  then  dust  on  bronse  powder  or 
oover  with  ^old  leaf.)^J.  P.  D.  (Answered  many 
times,  even  m  ncent  numbers.)— Oitb  who  Doss  vor 
Skokb.  (Hie  only  way  to  prevent  anats  biting  you  in 
to  keep  them  Bwav,  which  can  be  aone  by  the  use  of 
eome  stxong-emdlmg  iirepantionB— ddoride  of  litte, 
carbolic  add,  or  some  of  the  special  preparations 
add  by  diuggistn.) ->  Pboto  Bbaii.  (See  indices 
for  sevenl  methods  of  enamelling  photos.  Per- 
haps those  in  No.  1,907,  p.  948,  will  sitit.)— R.  A.  B. 
BairwBTr.  mie  seoeteries  of  the  Boyal  Sodety 
an  Prof.  11  Foster  and  Lord  Bayleigh,  but  forordinsir 
porpoMi  it  it  nsoal  to  addnaa  the  aaditant  seo.,  Mr.  H.  I 


Bi<,B.A.  A  candidate  for  adaisdon  must  be  propoeed 
by  six  FdlowB,  thne  of  whom  have  peraond  knowledm 
of  him.  The  entianoe  fee  is  £10,  with  an  annual  sud- 
Bcripfcion  of  £4.  The  advantages  an  the  ri|^  to  attend 
the  meetings,  &&,  the  use  of  the  valuable  library,  and 
copies  of  the  Tranaaetitma  and  ProceedinfB.  As  you 
mention  "  Member,"  then  is  just  a  eospioion  that  you 
mean  the  Boyal  Institution  :  the  membras  of  the  Bml 
Society  an  all  FellowB.)— E.  T.  P.  ((^te  in^KMSiole 
to  nproduoe  sketch  of  negative  sent)— B.  (Guildford 
is  a  fairly  mild  and  healthy  town.) 


Buptnre    Sufferen    aliOQld    call    at    the 

MEDICaL  battery  CUXPANY'S  institute,  M,  OXFORD- 
STREET,  LtONDON,  W.  leorMT  of  RaUiboac-pUc«)«  and  penodkUr 
inspect  Mr.  C.  B.  Hatbcm  ralukble  HmvU  AppUbbom,  which  hart 
bc«a  lo  ttrottgVf  i«comiii«n<l«d  by  the  meilical  protwmian.  An  esperi- 
•»c«d  aad  ehitral  nurgraB  attends  daily,  and  examiaM  pstieali  fr«c  of 
aharge.    Pamphlrta  fratU  and  poat  free. 


Saooharin  as  an  Antlaeptio. — ^Dr.  Fourrier, 
of  Compi£gne,  writes  that  since  it  has  been  asaerted 
that  BRodiarin  hinden  the  action  of  thedigestiTe 
lermentationB,  and  that  dinical  observation  haa 
diown  that  its  ingestion  is  sosoeptible  of  tzoubUng 
more  or  less  prof oundly  the  functions  of  digestion, 
it  has  been  ]prohibited  as  an  alimentaiy  suostanoe. 
But  saednann  remains  a  medicament,  and,  aooord- 
ing  to  the  experiments  latdy  nndertaken  lyy  Dr. 
Gonstantux  Paul,  it  may  be  placed  in  the  cuss  of 
antiseptics.  As  such,  Dr.  Fourrier  thought  it 
nitioDal  to  try  it  in  the  treatment  of  aphthso,  and 
clinical  experience  fully  confirmed  his  theoretical 
preivisioiis.  The  author  treated  ten  cases  of  aphtfaao 
foBowing  meades  by  paintings  with  a  solution  of 
saoduui'n.  ^^t  tmieo  the  milky  patches  dis- 
appeared in  twenty-four  or  thirty-six  hoars.  Twice 
(miy  they  reslBted  for  three  days.  But  in  these  two 
caMs  the  paintings  were  evidently  not  properly 
executed.  The  following  solution  was  employed : 
Saccharin,  1  eramme,  alcohol  at  OCT ;  a  teof^oonftti 
in  half  a  fflass  of  pore  water,  with  which  flre 
paintings  laould  be  practised  per  day.  A  more 
ooncenteated  solution  would  be  hurtful,  as  has  been 
diown  by  several  cases. 

Tbb  SheffUU  TtUgraphj  referring  to  a  proposal 
to  erect  a  memorial  to  the  late  Mr.  Charies  Mark- 
ham,  chairman  and  managing  director  of  the 
Stayeley  Coal  and  Iron  Company,  recalls  the 
sernce  rendered  to  the  railway  interest  by  the 
decoued  in  two  matters.  One  was  the  invention 
by  which  coal  could  be  used  in  locomotives  instead 
of  coke,  savinff  £50,000  a  year  to  the  Midland  Com- 
pany alone ;  tne  other  in  the  grip  or  guard  attached 
to  the  engine,  Imown  to  every  dnver  as  his  '*  Mark- 
ham,"  by  which  hundreds  of  lives  are  believed  to 
have  been  saved. 


CHABGES   FOB   ASVEBTISISO. 

g.  d. 

Thirty  Worda ..     S   S 

XvmfAddltioaal  Bight  Word OS 

Frtmt  PaM  Adivrtlaameiiti  Five  8hi]Uti|{a  tut  the  flrtt  40  woid» 
aflerwarda  H.  per  Use.    Paragraph  Advertiacmenta  One  ShtlUng  per 
No  PhMt  Pago  or  Paragraph  Advortiaeineat  iaaertod  for  uaa 
FIto  SbiUiage.     Reduced  terou  for  serin  of  cooro  than  aix 
Uuertloaf  may  be  aaoertained  on  appUeation  to  the  Pabliahor. 

ADVBRTI8EMEKT8  la  EXCBAMOE  COLUIOf-lbr 

a.  d. 

TwoKty^fovr  Worda  OS 

For  OTVry  raeeoadiBg  Eight  Word*  :       0   S 

▲0VBRTIS8MEMT8  lathe  SIXPXNVT  SALE  COLUKH 

a.  d. 

tHztacB  Words        OS 

For  every  socflocdiag  fight  Words OS 

*,*  It  must  bo  borae  in  mind  that  no  Displayed  AdvottiaomsntB  can 
appear  in  the  **  Sixpenny  Sale  Colnmn."  All  XdTertiwmenti  mnafc  be 
prepaid ;  no  rednouon 


is  made  on  repeated  insertions,  snd  in  e^ 
where  the  amoont  seat  exceeds  One  Shilling,  the  PnbUabsr  wonld  be 

frrateAU  if  a  F.O.O.  eonld  be  sent,  and  not  stamps.    Stamps*  howvrer 
prefcrably  hali^any  stamps),  may  be  sent  where  it  la  inconrsnieBt  to 
oMain  P.6.0.'B. 

The  addrsas  ia  inelndod  ■•  part  of  the  AdTsrtiaaBeBt,  and  ehnigod 
for. 

AdvBTtiscmoBts  MMiitf  roach  the  OAea  by  1  p.m.  on  Wodoeadaj  to 
larara  insertion  ia  the  following  Friday's  number. 
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TEBX8   07   SmSCBIFnOH. 

PAYABLE    IN    ADVANCE. 

0s.  €d.  for  Six  Months  and  lis.  for  Twelve  Months,  poet  fros  to 
part  of  tha  United  Kingdom.  For  the  United  Stataa,  ISa^  or  Sdo 
ate.  gold  i  to  France  or  Belgium,  13s^  or  lef.  flOe. ;  to  tedia  (via 
Biindisi),  10a.  2d. ;  to  New  Zealand,  the  Cape,  the  West  Indies,  CaaAia, 
Nova  Sootia,  Natid,  or  any  of  the  Anatrmlian  Colonics,  Us. 

The  lomittaneo  shonld  be  mods  by  Post  Office  Order.  Back  nnmbsfs 
cannot  be  sent  out  of  the  United  »t»g««<M»«  hj  the  ordinary  newspaper 
post,  bnt  most  be  remitted  for  at  the  rata  of  4d.  each  to  eovor  extra 
postage. 

Meean.  Jakib  W.  Qonw  and  Co.,  of  9M,  Cbestaxt^etrset,  Phila- 
delphia, are  anthorised  to  receive  eubecriptions  for  the  United  States 
for  thoENOLISH  MECHANIC,  at  the  rate  of  3  dole.  »c.  gold,  or 
Thirteen  Shillings  per  aannm,  poat  free.  The  oopiea  will  be  forwarded 
direct  by  mail  firom  the  pnbiiaiiing  oSlce  in  Londosu  AU  snheerip- 
tiotts  will  commence  with  the  nomoer  iint  issuad  after  the  toeeipt  of 
the  sttbscription.  If  back  numbers  are  required  to  oomplate  volumes, 
they  must  be  paid  for  at  the  rata  of  dd.  eash  copy,  to  cover  extra 

stage. 


Vols.  XXVU  XXX^XXXn.,  XXXIV^  XXXVl,  XXXIX..  XL. 
XLn.,  XLIII.,  XLPr.,  XLV,  XLVI.,  XLVII.,  and  XLVin.,  bound 
ia  cloth,  7s.  each.    Post  free,  7s.  M. 

AU  the  other  bound  velumss  are  out  of  print.  Subeeribete  would 
do  wcU  to  order  vohunes  as  soon  as  possible  alter  the  conduaian  of 
each  haif>yearly  volume  in  February  and  August,  ss  onlv  a  Umitod 
numbvr  are  bound  up,  and  theee  eooa  run  Out  of  print.  Most  of  our 
baek  numbers  can  be  had  singly,  price  ad.  each,  through  anr  book- 
ssUar  or  newsagent,  or  Sid.  each,  post  (koe  from  the  oflfoe  (exeept 
index  numbers,  which  are  3d.  each,  or  post  free,  S^d.) 

ladexss  for  Vols.  VI.  and  VII.,  Sd.  each.  Poet  ttm  HL  aaeh. 
ladexee  to  Vol.  XL.,  and  to  subaequent  vols..  Id.  each,  or  poet  fose 


HoUowayfs  Pi]la.^The  chief  wonder  of  modem 

times.— This  medicine  laoreaaco  the  appetite,  cleanses  the  liver, 
BuriSes  ths  system,  iavigorates  the  aerves.  and  re-instates  sound 
healtli,  and  a  alnffle  trial  convinoes  the  most  sceptical  that  no  medicine 
equab  HoUowar's  Pills  ia  its  ability  to  remove  ail  complaints  In- 
cidental to  the  human  race.— CAdvt.] 


HOnOE  TO   SXrBSOBIBBBS. 


Subaeribors  receiving  their  oopies  direct  from  the  oSleo 
rcouseted  to  observe  that  the  last  number  of  the  term  for  which  their 
suDsoriptioa  is  paid  will  be  forwarded  to  them  ta  a  Piitk  Wrapper, 
as  an  Intimation  that  a  frssh  rsmittaoee  is  necessary  if  it  Is  desired  to 
eontinue  the  subooription. 


OTTB  EXCEAHOE   COLUmr. 


TU  eharoM  for  Exchange  Notice*  u  3d,  forihoiirtt 
B4  woroif  and  Sd,  for  svsry  tueeeeding  8  worat. 

Self-aotiiig  Flaaing  or  Shapiaf    Ifarbfae    wanted. 

Would  exchange  Saw  Bbmcu,  with  two  Baw%  and  part  caah.'Jas. 
SFXffCxn,  Wilton  House,  Bournemouth. 

"  TgwgHe^^  Keohanic"  volunn  XVI.  to  XLYEXL 

(33  vob^,  1873  to  I8II*,  unbound^  in  good  condition.     What  offers  }— 
Apply,  CujiKX,  Advertising  Ageat,  Market  Hall,  Dumfriaa. 

Wanted,  old  FostS^e  Stamps,  espsoiallf  those  of  the 

Coteaias.    No  English  exoeatiag  high  values.    Very  good  exehaage 
offered.— CoLLBCToa,  US,  Coranan-stnet,  HuIL 

Wanted,  JuvenQe   Trieyds,    ia    eouhaage  for  new 

Dtkajio  to  value.— ExLtxaa,  Ebetriciaa,  111,  DslUng-toad,  Haaunsr- 
smith. 

Two  manual  Orflran  Soundboard,  for  pahr  Ught, 

goodSia.  Lathe  Heads,  back  •geared.— S3*,  Kenalagtaa-road. 


"  OasMll'0  Teolmioal  EduoatQj,"  latest  edition, 

new,  uabouad,  cost  13s.  What  oAn  la  Kteetne  Betti^  or  parts,  or 
gas  fitter's  Toots?— J.,  13,  Brook-etreet,  Wycombe. 

SCotor,  anaatore  Sin.  dia. .  Ifin.  wide,  rerersfaitf  gear, 

polished  baywood  base.  Ilia,  by  li|ia.  Brass  fesrmiuals,  adjustable 
bnuhes.  Wanted,  Lathe  Castings,  or  offers  N-evnoaat.4MD,  33, 
Headham-vale,  Manchester. 

▲Ir  Qun  and  JBeetno  Bdl,  Bohbin  Winder,  given  in 

exchsag*  for  i-plate  Camera  and  Accessories.— J.  B.  Pncs,  West 
Barton,  Bedale. 


6Sin.  Bioyole.  as  new,  olTared 

bed.    M  Bicycle,  Gun,  Oil  Pain tiaga,  Ba^jo,Violiu,  Coins,  Books, 


Offers. 


for  Lathe,  with  iron 

"ioliu.  Coins, 
Dingle-rotd,  Tran- 


ital.  slide  Tslve  B^ffine, 

ExchsBge  for  Portrait  Leas.— Eo. 


Camera,  Lathe  with  wood  bed,  Ac. 
mere  Park,  Birkeohead. 

Strong,  well-made,  -horisonfad 

3ia.|bor«,  nravy  flywheel,  131a.  dia. 
DtLUSTOMB,  Hfoyiton,  Herta. 

I^ige  Batohet  Brace.  8  fluted  Bimeri,  one  |  Anted 

DriU,  one  pair  of  |  taps,  Wlutworth's.     Offers.— 37,  FreeUi'Otreet, 
Jordan  Well,  Coventry. 

Wanted,  Violonoello,  in  exchange  for  fine  shaped  old 

VioLm,  with  cass  and  bow,  value  about  30a. — UrvtADiu.,  A,  Pxrk 
Villas,  Carlton-grove,  Battersra. 

"Bng-liAhBCeohanio,"  4  Tolfl.,  XCXIL,  xni., 

XIV.,  clean,  well  bound,  condition    as  new.    Offers.— Hatout,  U, 
Uaioa-squar«,  New  North- road. 

Bioydlei  value  £4.   WiU  exchange  for  Fnmitare,  or 

Jewellcrf  (Coventry  60in.  ball  bearings).— A.  PiTV4a,  Marlborough 
House,  KnockhoU.  Sevenoake,  Kent. 

Wanted,  Kneehole  Tahle,   or  something  nsefol  for 

OAce,  in  exehange  for  splendid  Taxost  or  Look-out  Telescope  (by 
West,  Strand),  tnpod  staad.— GoAMiJi,  Bridgelaad,  BidsfonL 

Hnll  of  model  stssmer,  mahogany  bnflt,  8ft.  \f7  Sin. 

beam.    Exchange  TrareUiag  Bag  or  oflers  to  £1  So.  value^^^xx. 
Elm  Brewery,  Southsea.    Below. 

Baek  geared  DTilUnff   Kaohina.  drills  |  hole, 

highly  Saisned.    Vettical  Engine^  cylinder  Mia.  hv  4in.  stroke.   Cast- 
ings of  two  3|in.  by  Sin.  stroke  cjliadcrs  sad  staadarda.    Exehaage. 

"OaMell'a    T«ohnloal  Bduoator"   to  date, 

"  Bottone'o  Electrical  Work  for  Amateurs,"  new ;  omdel  Steam  Boiler 
and  Eni^ae.    Waated,  small  Dynamo  or  offers — Below. 

9oot  Ziathei,  lain,  between  oaotrea,  4  speed,  for  wood 

or  metal.    Waated,  B3Ib.  Bicycle,  Safety,  or  oftrs.— Tooxo,  Thomp- 
Boa's-laae,  Cambridge. 

Five4idhtdtyOaaM«t«r.   Wonld  ezahaage  for  any^ 

thing  usefd  to  the  value  of  33e.— McIxaaxT,    OS,  Niae  Elms-laac, 
VaaxhaU,  London. 

link  motion, 

i.  Exchange^ 
with  cash,'  for  Safety  Bicyels.'  Offers.— CxLDwaLt,  Dock  Works. 
Preston. 

Wanted,  small  Slide-rest  for  %b  lathe.   Host  be  a 

apod  one.    Will  exehaajn  either  CoxjtXT,  Ba^o,  or  Watch.- Kxax, 
SB,  Parliameat-terrace,  Nottingham. 


Wanted,  small  shimt  wonnd  Dvnamo  for 

poses,    wot  exchange  small  Bmoiwx  ana  Boilbx  on  stwod,  horlsontal. 
perfsct  condition.— KxAx,  36,  Parliament-terrace,  Nottingham. 

Wanted,  f-^ate  Soter  or  Beak  wide-ang^  BoaUet 

Lens.    Exchange  DTK AJco,  recently  Stted  with  laminated  armatures 
by  Mr.  Bottone.— NawaooLB,  Bclgrave<equare,  ShcJBeld. 

Xedloal  Ooil,  In  good  order,  batterjr.  and  sU  com- 
plete.   Excellent  for  doctors  or  market  purposes.    Exchange  for  aay- 


Si4. 


'«••   ~ "  I    aad    w  awijOT^wia 

for  Uadlag,  la.  Id.  oaeh. 


thiagusefottovalttcofsevea  guineas.— Apply,  J.  GowL-iao.  Middle 
stoae-BMwr,  Spennymoor. 

Xioroaoopa,  magnifles   6,000.    ooet    7s.;  Sleetrio 

Battery,  Motor,  and  Shocking  CoU,  complete,  coot,  new,  fis.  What 
oflbrsF  Watch  preferred.- E.  Curroaa,  177,  Upper  Dorset-street, 
Dublin. 

Bzflhaage  Bleetrie  Bdl,  a|in..  with  gold  plated  gong, 

Leelaachd  Cell,  eboay  push,  for  working  Model  Esgiae,  or  Telescope. 
— M4aTOi  C4aa,  Wfltoa-crcscent,  Glasgow. 

OxnasiMital  Titttliih   livening  Msndnit   ovei^ 

head,  with  complete  ontflt.  perfect  tool.  OObrs.  Photo.  6  attmps.- 
L.,  laaiaafoil  House,  Vespaa-road,  Shepherd's- bush,  Londoa. 

aemdne  Wolver  Safety,  rear-driTer,  high  class,  bj 

Joacs,.Wolverhampten,  equal  to  new,  IWB  Pattern.  baUs  throughout. 
Offers.— The  Field  House,  Wightwick,  near  Wolvernamptoa. 

Xedioal  Ooil.  very  powerful,  six  powers,  regnlatinff 

tube  switch,  haadlssjbaproved  bichromate  battery,  complete,  quite 
aew,  highly  Salshed.    Offers  to  80s.  value.— Address,  bslow. 

Wimahiurat  (prettj)  Ufachtnft,  new,  17in.  disss,  4 

Jars,  latest  pattera,  photo  aad  narticulars,  4  stampa.  Exchaags  to  £4 
value.— BxaoLs,  Meltoa-stree^  Kettering. 

8«t  Trioyolo  Wheels,  new,  balanoe  gear,  shain, 

ermaks,  pedals,  mo.  amateur  could  easily  complete,    want  drilliag 


easily  complete.  iVaat  drilliag 
06f  Do  Bcauveir-roed,  N. 


ISs.  Od.,  salt  any  sise  efole, 

serviceable  M.I.F.,  7s.  6d.,  both  good  as  aew.  Waated.  two  inductioa 
coUa,  3  or  iia.  loag,  iasulated  wire,  magneto  macbla^  PalUr's  or 
Itsrlaarhd  esl]%  or  ollbrs.— Josa  BAaaas,Xwrick-oB-Sttir. 


Chrolc 
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Splendid  Vertical  Engine,  alwut  »H.P.,  new,  gwd 

d<«in  and  workmmiuhip,  rrvemnr  fttu,  »mt  lathe  or  Uunch.    Ex- 
chaSsf  to  value  £5  in  mull  TerOeal  boiler .—»,  Eaet-road,  Strat 
fordTS- 

"BnffllBh  Keohanio/'  986  to  1256,  tea  missing. 

Offers  inntnl  for  whole  or  part,  in  exchange. — R.  Sa-ndell,  Cedara- 
aTrnne,  Walthanwtow,  Eaaes. 

Vertioal  Enffine,  2in.  bor&  beantifiilly  finuhed. 

prtncipallT  fpsanctal  and  Bteel,  suitable  for  shop  window.  Offers  to 
raloe  of  7da.— H.  Bubt,  Church- etreet,  Sudbury,  Suffolk. 

Two  complete  toIs.   "Old  and  New  London," 

with  platca,  ci«u^  cort  ZU.  Wanted.  Kuffio  Concertina,  Tool*,  Ac.— 
W.  C4Aii>,  51,  Dleppe-etreet^  Weet  KensinRton,  8.W. 

Exoellent  Donble   Bass,  machine    head,  pertect, 

complete,  with  bow  and  bag,  Oica.  Exchange  Violoncello,  or  other 
•uiUble  inatrument  cntertauicd.— HxMaT  Wii.aoM,  Football  FieM, 
Yeadon. 

Bright  copper  riveted  looo.  type  Boiler,  iin.  thick, 

with  chimney  and  eafcty  ▼»!»«.  '"ter  rauire  cocke,  will  work  at  WMb 
prearare :  al«>  Model  Beam  Enffioe,  ahu.  bore  cjUnder,  complete,  all 
bright.    Exchange  to  ndne  of  £10.— *»,  St.  PhiUp'a-road,  Bbeffleld. 

Beaaon'a  B  flat  Oomet,    in    caae,  65a.;  Besaon'a 

««-  .  ew,.^    oA.  .  r'l.-i^..*    11  v..«    'ing*,  fl6a.    Bargams, 

HiUT,  13,  Greaves- 


Soprano,  45e. ;  Oboe,  80a. ;  Clarionet.  14  ke  ja,  rings,  fl6a._  Bargame, 
all  as  new.    Exchange.     Double  price*  cost.— r 
.Br  "    - 


ftrvet,  Little  Horton,  Bradford. 


American  Or 


'ffan,  best  makers,  just  new,  13 

wlla;  nothinglniperior,  34  guinea inst 
laage.  Gold   watch,  or  amall  Harmoa 


atops, 

instrument. 


Ont  Band  (lAthee),  best,  per  yard,  |,  6d. ;  S-16  8d. ; 

I,  U. ;  Vieru.  «. ;  I,  la.  Ud.     rfooks  and  feyea  (Steel),  to  J,  6d. 
^16,  td.  i  f,  8d. ;  7-16,  li. ;  |,  la.  «d.    Postage  exira.-LwuT'i. 

Taos  (Bngineera*),  Whitworth,  plug  or  taper,  J,  6-16, 

I,  Bd. ;"-!«;  Wdf;  i,  Is. ;  I,  la.  3d. :  f.  Is.  «d  ;  LU.  3d. ;  lui.,  8*.  each  , 
p^tage  extra.— LojiT,  Tool  Merchant,  297,  Hacknej-road,  London. 

Microscopic  Konntinflr  Materials.— AU  kinds 

of  requiaite*  supplied  at  Noax^'a,  178,  City-road,  on  the  loweat 

**  Wheel-cnttinjj  and  Dividing  to  12  inches  dia- 

meter,  la  brasa  only.— Clboo,  Belinda-street,  Hunslct,  Leeds. 

Wnta  for  King,  Uendham  and  Co.'s  (Brfatol) 

new  luoaraAnD  CavluMua,  4|d.    Acknowledged  to  be  inTahiabto 
to  amateurs. 
100  Packets  of  gennine,  freshly^saved,  hardy  ^ower 

Svao*  tor  la.,  poat  flree.  Is.  «d. ;  all  named  and  every  packetdiffsrent 
Probably  the  most  extraordinary  shillingsworth  ever  offered  if  u>y 
adrertiaemeat.  If  not  considered  worth  four  times  the  amouat  they 
can  be  returned,  and  the  sum  paid  wiU  be  at  once  refunded  in  fUI,  or 
the  parcel  can  be  sent  without  prepayment  if  eatirfactory  refertncea 
are  gTven.  Freah  genuine  vegeUble  seeds  also  for  disposal.  Reqiect- 
able  men  wanted,  to  add  to  Iheir  income  by  aeUing  above  oa  eom  • 
miaaion.— T.  RiCHAatM,  6,  Craaham-terrace,  Oxford. 

Kedical 

Patbktbb, 


18a 


Oatmt,  a  quantity  of  good,  7-l«  thick,  good  can- 

dition,  U.9d.  per  yard.— Ga«BJi,  11,  Sutherland- Urraee,  Pimllw. 

Booth's  Kitre  Machines  to  be  disposed  of  ches{y,  i 

barcain.  Small  aite,  lis.  6d.  ;  large,  aOs.  ear h.— Oatxx. 

The  Handy  Parallel  Vice,  Xo.  1,  8«.«l;Ifo.i, 

la.  6d.  each.— GncKM. 

For  Cycle  Fittinors  of  erverv  descriptiozL  Safety  aod 

Tricycle  ¥?ame».— Write,  "Px.'fTAqoJi^'  Ctclb  Co.,  Holl»w»|-r»4. 
London. 

A  number  of  Microscope  Objectives  at  gnafly 

rediiced   prices.— A.  Du(c8»,     3,   Mooton -street,   Grcenheyt,  Ma 
Chester. 

Heft  Band.— €€lf-adheaive  bandage,  «  yirfi,  b 

case,  7d.  free.— CA«SBL^  IS,  BuUaud-atreet,  N.W. 


including  couplers,  bw«L_, ___. — , ,  —  t— - 

Cash,  14gs.    Part  exchange.  Gold  Wstch,  or  small  Harmonium  for 
learner.— Jonx  Woop,  Harp«r  Rock  House,  Yeadon. 

American  Organ,  with  Vox  Humana  knee  swell 

and  7  stras,  perfectly  new.    Cash  and  useful  exchange.— Address,  T. 
W.  W.,  Poet  Office,  Bourton,  Dorset. 

lain,   oontinuoua  Bleotrio  Bell,   with  silk-covered 

bobbins,  and  4  LecUnchA  Cella — Siovbt  Ltrsu,  Bourton,  Bath. 

Model  Iiaxmch  Engine,  cylinder  1  by  Ijin..  for 

Boat  ftft.  long,  good  repair  and  working  order,  reversing  motion  ;  wiu 
eachangc  good  Chuck  for  ain.  Lathe.— B.  Faiktuorme,  Shrivenhom, 
Berks. 

Wanted,   Gktrden  Tent,  useful  exchange  given.— 

Clabxb,  Applegate-atreet,  Leicester. 

Small  upright  oopper   Steam    Boiler,  with   Oas 

Fumaees,  completely  lilted.  OBiprs.  —  Sisolbtoj*,  Lune-etreet, 
Preston,  Lanes. 

"Electricity  and  Magnetism,''  by  l^ixweU, 

two  Tola,  Clarendon Tresa  Series.  Kxehaage  fi>r  Mb«.  No.  18  D.C.C. 
Wire.    Addreaa.— WaxLaas,  Amble,  Northumberland. 

Half-horse  power  Water  Motor,  in  'perfect  order. 

Wanted,  ofl^ra  In  exchange  to  aOs.  value.- Waltow,  0,  Queen  Anne- 
•treet,  Sheltoa,  Stoke-on-treat. 

Photography  (Himt),  latest  prooaaaes,  with  illustra- 
tions. Published  at  6a.  For  good  Bicyle  Bell.— 4,  CoUiBon-street, 
Nottingham. 

Unbound  vola.  "English  Mechanic,"  "Sdenoe 

Gossip,"  "  Amateur  Photographer."  "  Camera,"  Photographic  hand- 
books. Concertina,  new ;  cost,  tOs.  M.  Exchange  anything,  Tripod 
wanted.— WiuHAW,  406^  Shoreham*stieet,  Sheffield. 

Brownixig'B  amateur    Star   Spectroscope,   fitted 

with  small  right- angled  prism  for  showing  two  spectra  in  the  same 
field  of  view.  Ueeml  for  comparing  Stellar  spectra  with  those  of 
metals  orgasea.  In  mahogany  case,  cost  £4.  Exchange  for  )-plate 
Camera,  Rectilinear  Leas.— C.  Dbtibcx,  33,  Sandstone- rood,  Stoney- 
crofl,  LivcrpooL 

Wanted  good  BzMa-Onisher'B  Lathe,'  lArge  Famllel 

Vice,  Larve  Emery  Wheel  on  Frame.  Metal-polisher's  spindle  36in. 
long,  Hand-power  Drilling  Machine  to  }in.  Have  for  exchange. 
Electrical  Pneumatic  and  other  Appliances  too  numerous  to  advertise. 
—Address,  W.  B.  106,  Qneca's-road,  Bayswater,  W. 

Two  flrst-elaaa  Indnotion    Coils,  English  make, 

with  pillar  commutators,  and  mahogany  pedestals ;  value  30a.  each. 
Exchange.— JoKX  CoimaiQaAK,  66,  victoria- square,  Liverpool. 

TJnbulky  Bdentiflo  Goods  wanted  for  fine  old  tenor 

Violin,  13  keyed  Clarionette,  Concert  Flute,  a  Piccolo,  and  Drum.— 
C'ArLATZi,  Chenies-sttect. 

Gfood  oak  case  Harmonium,  £4 ;  handmme  Organ 

Case,  with  keys,  value  OOa. ;  aoo  pip^  £3.  Value  for  any  small 
scientiflc  apparatus.— Capxatxi^  Chenies- street. 

Mineral  Water  Machinery,   like   new.  third 

price,  for  Surgical,  Drawing,  or  Surveying  Inatruments,  value  £5. — 
Caflatxi,  Cheaies-street. 


Smokers,  don't  buy  pipes  before  seeing  the 

PATBWT,"   lUustrated  nartMulars,  post    fiae.— Address, 
»  Cotham  Hill,  Bristol. 

Microscopy.— Instructive  list  of  really  high-<daas 

botanical  preparations,  with  sample,  2d.-W alter  Whxtb,  Litcham, 
Swaffham. 

Boats,  14  by  4lft.,   Hardwood    Frames,   csrvel  or 

clinker,  £6 ;  cash  with  order.— HAaaiso.v,  Devoran,  Cornwall. 

Electric  Bells.  2iin.,  Ss.  fid. ;  3in.,  4«.    Indioators, 

s,  ftc,  stocked  for  prompt  delivery. 


Smoke   British    Herb    Tobacco.  —  SpicDdid 

„  ivour,  deligh 
nor  expensive. 


flavour,  delightlVil  perfume.    Neither  injurious,  like  ordinary  tobaer^ 
:.— Below. 


Weighing   Ohair  and  Dial,  Btreet  Polyramas, 

Lung  Tester,  Large  Telescope,  for  small  scientific  goods.— CAi'tATXi 
Chenies- street,  Loiadon,  W.C. 


THE    8IXPKN  H  Y     BALE    COLITHH. 

Advertitementt  are  interted  in  thii  column  at  the 
rate  qf6d,yor  the  firtt  16  wordt,iand  6d,  for  every 
tucoeeding  8  worde. 

Fretwork.— Oatalogue  of  every  requisite,  with  600 

illuatratloaa,  free  for  6  stamps.— Ha aoaa  Baoa.,  Settle,  Yorks. 

New  Illustrated  Price  list  of  Screws,  Bolts  and 

NvTs  fbr  Model  Work,  drawn  to  actual  sise,  sent  on  reeeipt  of  stamp 
— Moaau  Cobbh,  133,  Kirkgate,  Leeds. 

Billiards  or  Bagatelle,  or  Beqnisites  for  ditto,  or 
Billiard  Work.— Uairvia  Baoa.,  Migh-streot,  Londoa  W.C. 

Hat   Bearer.    A  great  luxury.    Fits  all  hats,  6 

stamps^— T.  Bawmm,  Ucaton-laae,  Stockport. 

Manchester  Electrical  Stores.— Medical  OoOa, 

Maneios^  Bells,  CcUa,  Wi/ea,  Fittings,  ChemtsAls.    Best  terms.— 
J.  BnrTLST,  7,  Ncwtoa-alreet. 

Taming  Woods.— Box,  Ebony,  lignumvitas,  Bed- 
wood,  ftc.    Parcels,  te.  and  lOR.,  cut  squares.— HAtoca  Baoe.,  Settle. 

XiSthes.     Z«athes  Cheap,  good.    IM  2  stamps.— 

RoBiasoM,  Catheriae*strect,  ShefBela.        _^^^ 

Electric    Depot,  14,    TktSSSSnX/ty  Hianchester.— 

Handiaat  shop  in  Um  trade.    Largest  stock.    Greatest  variety.  Lowest 
priM. 

Brass  Door  Plate,  Oin.  by  4iin.,  free,  4i.  6d.  See 
specimena.— OiLKas'  XiiaaATijio  Woaas,  Readiaf . 

Stencils  for  sack,  box,  and  ticket  marking.  Price 
and  quality  unsurpaiaed.— Oilkbs'  Kiioa^TtHo  Woaas,  Beading. 

Diamond  Drills,  from  Is.    Spring  Drill  Stock  and 

postage,  Is.  ad.  ;  Pump,  do.,  4s.  lid.— Below. 

Diamond   Points  for    all    kinds    of  engraving, 

writing,  and  ruling,  ttxtm  2s.  6d.— Below. 

Diamond  Taming   Tools,  for  truing  Emery 

wheels  and  turning  hard  steel,  from  Aa.— Below. 
Olaafers*  Diamonds,  from  fls.  6d. ;  re-nets,  Ss.  6d. 

Circular  Cutting  Diaauwda,  Dtaaoads  Cor  Lapidarica.— Below. 

Diamond  Sparks,  for  China  rivaten.  from  6d.— 

Woooa  and  ToonaiJiT,  64)  Speaccr-itrtct,  ClcrkcaweU,  Loadoa. 


large  variety  of  preaaes. 

Cheapest   House  in  the  Trade.— Send  four 

stamps  for  our  illustrated  catalogue — J.  Scudbblawii  and  Co.,  Elec 
tricalEngiaeera,  Halifax. 

Ejector  Steam  Jet  Pnmp,  will  throw  360  gallons 

per  hour,  new.— Particulars,  F.  Elliotx,  Playden,  Rye. 

Propeller  Stcsm  Tube,  &c.,  18,  16,  and  12in.,  tJiree 

bladed,  ahaft  and  coupling  complete.— F.  EtLiorr,  Playden,  Bye. 

Headstockand  Poppet  CasiSlngs,  seta  Sin.  and 

3ia.— F.  Elliott,  Playden,  Rye. 

Turner's  T-Eests  and  Tees,  suitable  for  any  lathe, 

31n.   centres  and   upwards,   with   every   adjustment.— F.   Elliott 
Playden,  Rye. 

Drilling  Machine,  for  hand  or  steam  power,  to 

IJin.  holes,  complete  with  drills,  aa  new.— Below. 

Safety  Valve,  Iin.,  with  lever  and  weight,  two 

cylinder  lubricators,   and    quantity    steam    fittings.— F.    Elliott, 
Playden,  Bye. 

Fluid  Malt  is  the  best  aid  to  digestion  known. 
Fluid  Malt  is  invaluable  in  all  cases  of  debility, 

oxhauation,  consumption,  convalescence,  and  weaknesa. 

Fluid  Malt  is  a  powerful  fattening  agent,  oontainlng 

all  the  best  princi{^es  of  tlw  ehoiccat  English  Barley  Malt. 

Fluid  Malt  ia  the  best  and  cheapest  preparation  of 

malt  sold.  Post  fsvt  for  la.  9d.  and  3a.  6d.  of  RarrBLL  Baoa.,  Bexley, 
Kent. 

Organ,  metal  dnlciana  tenor  C.  fA  pipes,  28s. ;  Flute, 

16s.— Mr.  Rbid,  Talbot-street,  Whitehurch,  SsJop. 

**  Sheet     Metal     Worker's      Instructor  " 

(Wame's),  few  copies  cheap,  covers  slightly  soiled.— 04,  St.  August- 
ine's-road,  L^idon,  N.W. 

Military  Brass  Band  Instruments,  part  of  a 

band,  perfect  condition,  no  denta,  best  make.  Will  send  any  on 
approval  before  purchasing.  To  be  d isposed  of  at  lees  than  half  price. 
—For  list  of  Instrumente  address,  Baso  SxcaxTAaT,  Lewanick  Lodge, 
GranviUs-road,  St.  Alban's,  Herte. 

Bquatorially  mounted  8Jin.  Beflector,  by  Berthpn, 

Wit^s  speculum,  sidereal  clock.— C.,  Franklaads,West-ead-lane,  N.W 

Electric  Wire  of  every  description,  cheap  and  good, 

best  quality  only.— Chas.  Siltxb,  Manufavturer,  11,  Hayltng-road 
StokeNewington,  N. 

Dynamo  Wire,  double  ootton-oovered,  all  siaes  to 

No.  ISB.W.G.,  Is.  4d.  perlb.  Sample  2d.  Line  Wire  f^om  3s.  6d.  per 
ith  of  mile.— As  above. 

Indiambber  and  ootton-oovered  I«ine  Wires,  Ko. 

33  B.W.O.,  6a.  8d.  per  220  yards,  carriage  paid.  A  few  job  lines  of 
silk-€0v«f«d  Wire,  new,  cheap.— As  above. 

Vever's    Photographic    Specialities.— Bup- 

niahers,  7b.  8d. ;  Silver-pUte  Lifters,  6d.  ;  Flash  Lamps,  Is.  6d. 
Print  Washers,  7s.  6d.— Below. 


Smoke  British  Herb  Tobacco.— Uoaiter  pooad 

(nearly),  7d.  \  half-pound,  la.,  post  ftree.- Kmokt.  Draggi^t,  Para, 
mouth. 

Fretwork.— Tools,  Materials.    New  cataloene,  ao- 

teining  400  iUustrationa,  free,  4  stemps.— J.  How  abb  sad  tu.,!^ 
Dereham. 

Mixing  Paints.— A  new  book,  oontainin?  tradt 

recipes,  with  instructions  and  details  for  mixing,  making,  awi  wu 
all  kinda  of  paints,  oilK  colours,  Ac,  free  la.  3d.— C.  Kino,  3B,  Cho«'.- 
fleld,  Barnaley,  Torkahir*. 

Model  Engine  Castings,  Ptets,  ft^   Cat»lo?» 

4d,  63  lUurtrations.— BoTuaa  Baoa.,  Bentham-iuad,  Sooth  H«kKj, 
London. 

Bluatratedlistof  Screws,  Nuts,  and  Bolts,  tc, 

for  Model  and  Mechaaieal  Wofk.    Stamp.- BurLxa  Baos. 

Brass  Model  Engine  Castings,  rowh  nd 

finished.      List  stamp.— Wood,   14,   Dalley-atreet,   Broufhtoa,  Xtc 
Chester. 
Zinc  Stencil  Plates  for  marking  «a^k«,  boxes,  fc 

Estimates  free  on -application .—Dkacoji  and  SoS.  RamigmU 

Brass  Door  Plates,  9  by  4,  any  siw,  sent  free  4a.  «i 

— Dbacox  and  Som,  Ramsgate. 

Bzass  Memorial  Tablets  deafgned  and  eiignT>d. 

Estimates  and  sketeh  free.— Dbacoh  and  Soat,  Ranugate. 

T^lB^tiTtftH  Engines,  6in.  4i  and  Sin.  bore,    Boikn, 

Lathes,  all  kinds  of  Machinery  at  reduced  prices.— S.  Sana. 

Propellers,  improved  pattern,  12in.  toaom.,  in»toek- 

StuKgTBoxesand  Shafta.-S.  Skwn,  11,  West-street,  Sobn.  W.'. 

Force  Pump  (brass)  \\  ram.  Sin.  steokc.  eqwl  » 

new,  27s.  6d.    Eight  |in.  Slide- rest  Tools,   new,  7».— » iLUAif\ -. 
De  Beauvoir-road,  London,  N. 

Toned  Sensitised  Paper,  only  reqdro  fait?. 

universal  satisfacUon  ;  sheet,  22  by  ff,  free  la— Bbastdos  JIeju* 

Platinotype  Paper,  no  developing,  no  toniufj 

dotenftee,  I,  luidT;  cabinet,  U.  fid. ;  i,  It.  J>4d.-BaA»i)oj.  Utrni. 

Photographic  Cameras  and  apparatus,  beatoafe, 

cheapest  in  Lomloa.  Catalogue  2d.— BaAwno:!  MaoLAXi*,  U,  bffluar 
London. 


Cyclists.— Use  "Graphine"    on   your    chsiia:tA 

r«uj  wm  not  hold  dur^    -  — ' «"' "  "^  '^'*  >^  "* 

'eacil  Works,  Battersaa, 


will  not  hold  dust,  S  stamps,  free.— Wolff  and  S,»x.}i:»t 
-  -  -  g^^^ 


II 


Photographic    Catalogues.  ^^  f rw.     "  Aptus ' 

finder,  2s.  ft.  ;  «elf  Lighting  Burner,  2».  6d. ;  Shutters,  Ss.  6d. 
DroppingTube,  4d. ;  Head-rest,  5s.  —Below. 

Half-plate  Double  Extension   Camera,  guaranteed 

equal  to  any  sold  at  £5,  price  66a.    Approval.— VavBaa,  Market-street 
Leeds. 

Water  Meter  (Siemens),  l^in.  tinned  unions,  dial 

cover,  working  order,  SOs.- H.,  66,  Calvcrley- grove,  N. 


DnpUcate  Micro-Slides,  3s.  6d.  per  dozen. 

tioual  I 
Mottram, 


,  _-.  —  r Oon- 

dltiouai  approval.       List   (returnable)     for   stamp.— MicaoacoNsr, 
Manchester. 

Wood-turners  Foot-Lathe,  6in.  centals,  4ft  ein.  cast 

iron  planed  bed,  T-rests,  £4.— Laienbt,  Tiverton,  Devon. 

Telescope,  O.G.  S|in.    diameter,  and  5  eyepieoes, 

all  by  Dolland,  length  of  tube  6ft.,  steads  Sa.,  all  fittings,  &c.,  best 
brasswork,  in  complete  order  in  all  respecta,  cost  £»*n,  price  £30.— 
Address,  W.,  ISO,  Bury  New-road,  Higher  Broughton,  Manchester. 

Cheap  Bubber  Stamps.— Name,  Is,  3d. ;  ad^ess. 

Is.  9d.  Warranted  best  make.  Liste  (tee.  AgenU  wanted.  Wkitb 
and  Co.,  New  Wimbledon. 

Organ  Soundboard,  two  manual,  complete,  with 

action  ready  for  keys.    Description  for  stamp — 324,  Kcnnington-road 

Boilers,  all  kinds  and    sizes.— Vertical,   Portable, 

Cornish.— The  OaAMTHAM  Cbaiik  and  laox  Cohfaut,  Limited, 
Grantham. 

Capital  4H.P.  second-hand  Engine,  nearly  equal  to 

new,  low  price  teken.— CaAsa  Co.,  Grantham. 

Vertical  Engines,  newest  designs,  with  or  without 

beilers^The  OaajiTKAX  CaAva  and  laoM  Comfamy,  Limited, 
Grantham. 

Dynamo  Wire,  best  quality,  cotton-covered,  hiah 

conductivity.  Snmple,  stemp.- P.  Hullow\t,  33,  Summerfield- 
crescent,  Birmingham. 

Piles  1— Palmer's  "Indian  Ointment"  cures  agonising 

eases,  ISld.,  2s.  8d.,  internal  remedies  included.— Chapel-terrace,  Weat 
Auckland,  uurham. 

Palmer's  Benowned  Prescriptions,  28.  6d. 

Curing  quickly  Chronic  Losse^  ftc.  Thirty  yeara'  celebrity.  Blood 
purifying  remedies  included.— 'Above. 

Dancer's  New  Micro-Photos.— Sample  and  list 

BOQy  la.  2d.,  free.— 10^  Granvifls-street,  Mosa-aide,  Manchester. 


Amalgamating    Brushes,     Scratch   Br^ 

Poliahing  find,  Calico  Mops,  Rouge,  and  Lime  C^ampositioa,  >i.'if. 
Salts,  a^  Anodes.— Hajtaic. 
Gtold.  Silver,  Copper,  and  Niokel;platme  Solutiptt 

PracUcal  Hints,  1  stamp.- Haxaic,  264,  GVeat  ColBore-tfiW,  £ 
miagham. 

Use   Henric'a    Scratch    BrushM,   es^  teoi 

warranted.— HBNaic,  234,  Great  Colmore-street,  Bmniflghia. 

Popular  Microscope  SUdes,  6s.  doaiL  Mmb- 

scopes.  Accessories,  Mounting  Requisites.      List.— Hxsai  uut 
344,  Caledonian- road,  London. 

Dynamo   Wire.— Best  double  ootton-oora*!,  J^ 

18  B.W.G.,  la.  Id.  lb.— F.  Hollowai,  36,   SummerfieW-f rvKti;  » 
mingliam. 

Half-hone  Eujgine  and  Boiler,  complete  251'^ 

sacrifice;  ask  parUculars.— CLAa»«,  Sunnysid*.  B«rkh*a»t»^. 

Nickel  Silver  Watch,  a  good  timekeeiw.  oaf 

6s.  6d.  ;  also  good  Tekacope,  only  8a.,  a  bargain.— Beto*. 

A  good  first  class  Cornet  in  ease  with  book*,  only  &•• 

bargain.- Mack,  New-street,  Cromer. 

Plumbago  Cmcibles  for  melting  ^b.  of  bw^ 

Is.  6d.  post  ftee.— Gbo.  Wblls,  Needham  Market,  SoBolk. 

Ijathe,  ein.  centre,  4fL  bed,  standard,  wheel,  aiak^ 

iron,  £6  lOa.— R.  ALSxaTOX,  Waltoa-on-Thame». 

New  3-Manual  Orgaxu  built  specially  for  pi«*>«. 

6  octaves,  pedals,  32  notes,  9  stops.— Below. 

Alot  of  Organ  Parts  and  pipes,  new  sad  «»4- 

hand,  cheap.    New  list,  stamp.— Be btos,  ^  laclwaiw. 

Medical  CoU  for  sale,  battorr  and  all  compMif,  pr/; 

aeven^utneas.— Apply,  J.  Oowlamo,  Middleston*  Moor.tpiae!*'^ 


The  Engineering  Supply  Cornxw-W^ 

amateurs  and  others  with  every  requisites.    Read  tbc  f»0<ie«M 

Castings  for  making  a  half-man  power  g»»«g3 

complete,  44a.    Working  drawing,  is.    Lithograph,  3  »ui8|« 

Complete  Castings  as  above  including  i^s^ 

piston  rings,  bolts,  nuta,  and  working  drawmg,  £3  *» 

Half-horse  power    GhkS    Engine  Csstisgt> '* 

Working  drawing,  7s.  6d.    Illustration,  3  stamps. 

Iiaunch; Engine  Castings,  m^  ^sf^^ 

tandem  compound.    lUuatratien,  3  stamp*. 

Every    variety   of    Model    Engine  Caitiai* 

Including  beam,  diagonal,  *e.    Paritculara.  etaoip- 

Our  Patent  Bensoline  GNis  I^mpforinnbfc^ 

ftc,  is  a  marvel ;  33a.-per  doten  ;  aamplc,  ds. 

Steam  Engines,  Pumps,  Boilers,  H.in4  « /^ 

HobSrS"  Send  t.  steSp.  fbr  igS  "-.jJ^^^^^i^ti^ 
Kxeanio  Scpflt  Cohfajit,  15^  Plymouth  stivrt.  Piy«wwt« 

Manchester. 

Back-geared  Lathe,  lerwth  betwe«  <»=f7i^     ' 

height  SJin.,  weight  ftcwt.,  £».— Powxu,  Dually  nisd,  T'^- 

"How  to  Harden  Steel"  i«f^  to  «iU**- 

7d.  iitamps.— B.  Hona,  19,  Moor  Uak»-road.  5»h«SeU. 

Negative  Box  grooved  to  hold  l^.f  ,^7^ 

scope  triplet  objecLive,  gr«Bt  power,  rack  •Mo«**»»^  ^  .  . 
mahogany  cabinc^  aa  new,  16s.  ed.— Goaxas.  Il«dff<«*  '^ 

Say  Bossl  if  you  want  a  good  *>«*;J?u-*. 

reS^JwriteUTE:  Ma',  60^  BuchWg*-a»Tau«,  Hari-*'^ 
N.wTfor  cataloffuc. 


ENGLISH  MECHANIO  AND  WOHLP  OF  SCIENCE:-  Wo.  1.260. 
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LBCTBIC-BELL    CONSTBITCTIOK- 
X. 

By  F.  C.  AiLSOP. 

)?;LAT9  are  of  two  kinds— the  " ordi- 

V  dinary "  or  "  unpolarised,"  and  the 
polai-ised."  The  tirtpolariied  relay  consists 
an  electro- magnet,  above  the  poles  of 
lich  is  supported  a  soft  iron  armature 
rrying  at  one  end  an  ann  fitted  with  a 


the  relay  must  bo  designed  to  work  with  the 
minimum  of  battery-power,  and  must  also 
be  capable  of  a  delicate  adjustiticnt.  In  the 
second  case,  howeTer,  there  is  generally 
plenty  of  battery-power  available :  thus  a 
relay  for  use  in  an  indicator  is  generally 
designed  more  with  a  view  to  compactness 
than  efficiency.  In  a  well-designed  relay, 
where  aensitiveneBS  ia  an  object,  the  arma- 
hire  of  the  relay  should  have  out  little  play, 
consistent  with  the  magnets  getting  a  good 
pull  on  the  armature,  and  the  armature 
having  sufficient  movement  to  properly  wiH'k 
its  contacts. 

Fige.  60  and  6t  show  the  fonn  of  relay 
beet  adapted  for  electric-bell  work.  Fig.  61 
being  an  end  view  of  Fig.  60.  It  wffl  bo 
seen  that  the  two  electro -mognete  a  a  are 
screwed  to  the  iron  frame  b    by  the  t,wo 


placing  the  cantact  on  it,  as  the  elasticity  of 
the  arm  gives  a  wiping  action  fa>  the  conbictF, 
teadinp;  to  keep  them  bright.  When  the 
contact  is  placed  on  a  prolongation  of  the 
armature,  the  action  in  thccontacte  ismercly 
dotting,  and  a  relav  with  the  contact  so 
placed  is  not  so  reliatle  as  one  with  the  con- 
tact carried  on  the  end  of  ii  spring,  as  shown 
in  the  dratnng. 

The  next  thing  is  to  nmko  the  post  h,  the 
three  different  p^ls  of  which  are  shown  in 
section  in  Fig.  62,  B,  0,  and  D.  The  part  B 
is  turned  up  out  of  a  piece  of  J  brass  rod, 
and  has  a  hole  drilled  and  tapped  in  one  end 
to  receive  screw  o,  by  means  of  which  it  is 
fastened  to  the  frame  b.  The  hole  in  the 
frame  through  which  passes  the  screw  o  is 
bushed  with  an  ebonite  or  boxwood  bush, 
and  an  ebonite  waaher  is  placed  above  asd 


T^a   bl 


ilable  contact.  Below  this  an 
ntict  piece,  with  which,  whenever  the 
miLttu^  is  attracted,  the  arm  makes  con- 
st. The  ammture  is  attracted,  and  the 
ail  circuit  through  the  relay  closed  when- 
er  a  current  circulates  in  the  coils  of  the 
wtro-magnet,  no  matter  in  which  direction 

In  the  polarised  relay  the  soft  iron  arma- 
re  (which  is  inductively  magnetised  by  a 
raianont  magnet  placed  in  dose  proximity 
ill  works  between  the  two  polos  of  tlie 
ictro-magnet,  the  one  pole  repelling  and 
e  other  attracting  it,  according  to  the 
rection  of  the  current.  Ae  in  the  un- 
lariscd  form,  a  contact  arm  is  fitted  to  one 
dof  the  armature,  which  move»between 
'»  contact-ecTOWS,  the  arm  making  contact 
th  either  screw,  according  to  which  direc- 

10  the  current  is  flowing.  The  essential 
fforence  between  the  two  forms  consists,  it 

11  bo  seen,    in  that :  whilst  in  the  un- 


re  one ;  whereas,  in  the  polarised  form  a 
verse  action  is  obtained  with  a  negative  to 
at  with  a  pofritive.  As  the  unpolarised 
rm  is  the  one  always  employed  in  electric- 
II  work  [the  other  form  being  chiefiy  used 
telegraphy)  we  shall  confine  our  remarks 

Relays  are  required  in  electric-bell  work 
r  two  purposee — 1st,  for  use  on  long  lines 
id  high  resistance  drcuite,  where  the  line 
irrcnt  is  not  strong  enough  to  work  the 
■M  or  other  electrical  apparatus,  but  quit« 
iffii'ient  to  attract  the  delicately-poised 
mature  of  a  relay ;  and  2nd,  for  filing  in 
djcators,  &o.,  where  it  is  not  desired  to 
ork  the  bell  through  the  indicator  m 
enls.  In  either  ease,  the  duty  of  the  relay 
the  same — 'viz.,  to  close  a  local  circuit 
hen  actuated  by  a  current  circulating  i 
'ils.  In  the  Hret  case,  it  will  be  seen  that, 
I  the  line  current  is  generally  very  feeble, 
TOI*  XIJZ.-XO,  i;Beo. 


ve  c  e.  To  the  upper  part  of  this  frame 
is  fixed,  by  means  of  the  spring  d,  the  arma- 
ture «,  which  carries  at  the  other  end  the  cou- 
tactarm/.  with  the  platinum-oontactff.  From 
the  right-hand  side  of  the  iron  frame  b  springs 
the  poet  A,  which  carries  at  the  upper  end 
the  ^o  screws  m  and  n.  The  bottom  screw 
n  is  platinum- pointed,  and  with  this  screw 
the  army*  makes  contact,  when  the  armature 
ia  attracted  by  a  current  circulating  in  the 
magnet-coils  aa.  The  top  screw  m  ia  not 
platinum -pointed,  being  merely  a  stopscrew 
serving  to  regulate  the  distance  of  the  arma- 
ture (rem  the  poles  of  the  magnet. 

The  iron  fnune  b  can  be  either  forged  or 
cast ;  but  should,  preferably,  be  foiled. 
Two  holes  must  be  drilled  at  the  bottom  of 
the  frame  to  allow  tne  threaded  part  of  Uie 
screws  c  c,  that  bold  the  iron  cores,  to  pass 
through.  These  iron  cores,  as  w^  as  the 
boxwood  bobbins  that  slide  on  them,  are  of 
the  Kime  size  as  those  shown  in  Fig.  38, 
Article  VI,  The  iron  cores,  however,  nave  a 
screw  at  one  end  only,  the  other  being  drilled 
to  receive  a  brass  stud  which  prevents  the 
armatare  sticking  to  the  magnet-poles.  The 
armature  e,  which  is  also  ^own  in  plan  in 
Fig,  62a,  alkonld  be  cut  off  some  French  iron 
rod  of  the  section  shown.  Two  holes  are 
then  drilled  and  tapped  in  it  for  the  two 
screws,  which  hold  the  spring  d,  made  out 
of  a  piece  et  thin  watcb-epnng.  For  the 
arm  /,  a  thicker  piece  of  watch-spring  is 
used,  one  end  of  which  has  a  hole  dj^ed  in 
it  for  the  platinum-contact  made  by  passing  a 
short  piece  of  platinum-wire  tlirough  the 
hole,  and  riveting  it  over.  In  order  to  fix 
the  arm  to  the  armature,  the  end  of  the 
armature  is  cut  dovn  with  a  fine  saw  for 
abouta  Jin.,  and  the  end  of  the  spring  slipped 
in  and  secured  by  soldering.  This  method  of 
placing  the  contact  on  a  thin  spring  project- 
mg  out  from  the  end  of  the  armature,  is 
much  to  be  preferred  to  the  practice  generally 
adopted   of   piolouging  me   armatun  and 


below  the  trame,  in  order  to  completely 
insulate  the  poet  from  the  frame.  The  part 
C  is  also  of  masB,  and  has  a  hole  drilled  and 
tapped  in  the  top  for  the  screw  p,  and  another 
in  tne  arm  for  the  contact  screw  n.  Thiepart 
solders  on  to  the  top  of  the  piece  B.  The  top 
arm  D  bos  a  hole  drilled  in  one  end,  and 
bushed  through,  which  passes  the  scrowp, 
this  screw  fastening  the  top  arm  D  to  the 
part  C.  An  ebonite  washer  is  slipped  above 
and  below  the  arm  D,  in  order  to  uisulate  it 
from  the  rest  of  the  post.  A  hole  must  be 
drilled  and  tapped  in  the  frame  b  for  the 
screw  'tj,  and  another  in  the  post  h  for  the 
screw  ID. 

The  relay  is  now  complete  save  the  winding 
of  the  bobbins,  which,  if  the  relay  ia  for  use 
in  an  indicator,  should  be  wound  with  No.  24 
or  26  B.W.G.  double  ailk-corered  copper 
wire;  but  if  for  use  on  Ion"  lines  or  high- 
resistance  circuits,  should  be  wound  witk 
No.  32,  Tnalring  the  resistance  of  the  two 
coils,  when  joined  in  series,  about  equal  to 
that  of  the  rest  of  the  circuit.  The  two  free 
ends  from  the  electro-magnet  must  be  con- 
nected in  the  main  circuit,  while  the  two 
screws  v  and  u>  are  the  terminals  for  the 
local  circuit. 

Much  of  the  satisfactory  working  of  a  relay 
depends  upon  ito  proper  adjustment,  and  the 
foUowing  ia  the  right  way  to  aet  about  ad- 
jhstiug  a  "relay : — First,  screw  up  the  screw 
n,  so  that  when  the  contact  g  makes  firm 
contact  with  the  point  of  the  screw,  there  is 
just  room  to  place  a  piece  of  writing-paper 
between  the  armature  and  poles  of  the 
electro-magnet.  Then  adjust  the  screw  m 
till  the  contact  g  only  fairly  leaves  the  screw 
n.  The  tension  of  the  spnng  d  ehonld  onlv 
be  snch  as  will  just  bring  the  annature  hack 
against  the  stop-screw  m.  If  the  relay  is 
adjusted  accordmg  to  these  directions,  it  will 
be  found  very  sensitive  even  on  high  resist- 
ance circuits.  If,  however,  the  relay  ia  for 
<  use  in  on  indicator,  as  there  is  plenty  of 
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battery  power,  it  is  as  well  to  allow  a  little 
more  movement  to  the  armature. 

{To  he  continued,) 


"THE  nrXENSITT  OF  TELEPHOITIC 

EFFECTS. 

THERE  are  many  causes  vhlch  influence  the 
effects  of  the  telephone ;  for  instance,  the 
r  Intensity  of  the  magnetic  field ;  the  resistance,  or, 
rather,  the    length  of    wire  in  the  coils  which 
surround  the  poles ;  the  number  and  form  of  these 
poles ;  the  thickness  of  the  diaphragm,  &c. 

These  causes  produce  complicated  results, 
which  are  difficult  to  unravel.  M.  Mercadier 
has  recently  been  devoting  himself  to  the  solu- 
tion of  the  problem.  He  has  commenced  by 
(Studying  separately  the  influence  of  the  thickness 
of  the  diaphragm  lor  a  telephone  of  a  particular 
kind,  and  for  the  same  variation  of  the  magnetic 
Held. 

The  instrument  with  which  the  experiments 
were  conducted  was  one  made  bv  d'Arsonval,  in 
which  the  membrane  is  fastenea  into  an  ebonite 
mount  in  such  a  way  as  to  isolate  it  com^etely 
from  the  rest  of  the  apparatus. 

To  eliminate  as  much  as  possible  the  strength- 
ening due  to  the  harmonics  of  the  fundamental 
note  of  the  membrane,  it  was  made  to  reproduce 
not  a  musical  sound,  but  a  harsh  noise,  arising 
from  a  metronome  fixed  to  the  table  of  a  micro- 
phone, and  which  was  maintained  constant. 
The  primary  wire  of  the  induction  coil  of  the 
microphone  was  connected  with  an  ampere 
measurer,  registering  milHonths,  and  then  the 
Mhole  joined  up  to  the  polos  of  a  battery,  and 
the  current  maintained  constant. 

The  telephone  thus  reproduced  the  noise  of 
the  metronome  placed  in  a  distant  room  so  that 
it  was  impossible  to  hear  it.  Then  the  waves  of 
hound  issued  from  a  very  small  aperture  made  in 
.the  Ud  of  the  telephone  in  such  a  manner  that 
they  might  be  considered  as  approximately 
spherical  These  waves  wore  received  by  the  ear 
placed  against  a  fixed  support,  and  the  telephone 
was  supported  in  such  a  way  that  it  coidd  be 
moved  Hiowly  along  a  g^duated  rod. 

fm  all  4he  experiments  which  were  performed, 

^he  distance  between  the  telephone  and  the  ear 

was  adjusted  till  the  intensity  of  the  noise,  as 

ixjrceived  by  the  ear,  became  nil.  It  was  necessary 

te   conduct    them    under    conditions    of   gpreat 

•quiet.    The  measurements  were  made  extremely 

■carefully,  and  the  mean  taken  only  after  a  large 

Titimber  of  observations,  in  which  the  possibility 

of  error  was  reduced  to  a  minimum.     It  was 

found  that  the  intensity  of  the  noise  reproduced  is 

proportional  to  the  square    of   the  distance  at 

"ffhich  the  noise  ceases  to  be  perceived. 
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M.  Mercadier  selected  iron  as  a  common 
material  for  the  diaphragm,  and  he  experimented 
on  no  less  than  IS  of  thicknesses,  varying  from 
0' 148mm.  to  2mm. 

The  preliminary  experiments  having  shown 
that  with  a  current  of  0*3  ampere  the  noise  of  the 
metronome  was  reproduced  by  the  telephone,  and 
perceived  by  the  ear  at  very  ^reat  distances 
(10m.  to  lorn.),  it  was  found  advisable,  in  order 
to  facilitate  the  work,  to  reduce  the  strength  of 
current  to  0*15  ampdre,  and  to  introduce  into  the 
circuit  a  resistance  of  17,000  ohms.  Under  these 
circumstances,  the  distances  at  which  the  intensity 
of  the  sound  became  nil.  varied  between  locm. 
and  84cm. 

The  following  curve  indicates  the  results  of 
the  investigtition : — 

The  abscissas  represent  the  thickness  of  the 
diaphragms  in  hundredths  of  a  millim6trc.  The 
ordinates  represent  the  squares  of  the  distances 
at  which  the  intensity  of  the  sound  is  nil,  the 
unit  being  0 '5cm. ;  for  the  sake  of  convenience 
in  plotting  the  curve,  this  number  is  divided  by  5. 

An  examination  of  the  curve  shows  that  the 
intensity  increases  very  rapidly  at  first,  attains  a 
maximum  corresponding  to  a  thickness  ol  dia- 
phragm of  about  0'20mm.,  then  decreases  rapidly, 
exhibiting  again  two  partial  maxima :  this  gives 
a  curious  undulatory  appearance. 

The  existence  of  the  first  and  principal 
maximum  is  explained  by  the  consideration 
that  there  must  necessarily  be  a  certain  mass, 
or  thickness,  of  iron,  in  order  that  the  lines  of 
force  of  the  field  of  the  telephone  magnet  may  be 
absorbed.  But,  apart  from  the  increased  thick- 
ness, it  would  seem  that  the  increased  mass  of 
the  iron  ought  to  be  rather  detrimental  than 
advantageous,  regarding  the  question  from  the 
point  of  view  of  the  intensity  of  the  effects  pro- 
duced by  the  variation  of  the  field.  Neverthe- 
less, it  was  thought  desirable  to  verify  the  results 
which  were  brought  out  by  the  form  of  the  curve, 
with  regard  not  so  much  to  the  reproduction  of 
a  noise  as  to  the  reproduction  of  an  articulated 
word. 

The  verification  of  this  result  was  carried  out 
with  telephones  in  which  the  form  of  the  magnet, 
and  therefore  the  nature  of  the  magnetic  field, 
was  very  different.  The  result  was  conclusive, 
and  M.  Mercadier  was  able  to  demonstrate  that  for 
every  telephone  possessing  a  given  magnetic  field 
there  w  a  certain  thickness  of  iron  diaphragm  tohieh 
gives  the  tnaximum  effect.  This  thickness  must  be 
ascertained  by  triaJ.  A  few  expeximents  would 
be  sufficient  in  practice,  and  the  result  would  be 
increased  capacity  for  work  in  the  instrument, 
and  satisfaction  to  the  operator. 

M.  Mercadier  is  pursuing  this  subfect  further, 
and  will  shorth'  read  a  paper  before  the  Academy 
of  Science  at  Paris  upon  a  ser&s  of  experiments 
that  he  is  making  with  diamagnetic  diaphragms. 


HEEBERrS  "ECLIPSE"  PATHTT 
CHANGIKO  BACK  AHD  DETECTITE 
CAMEEA. 

ANEW  automatic  changing  back  for  phot;. 
cameras  has  just  been  brought  oat  bv 
Messrs.  Shew  and  Co.,  of  Newman-street,  W. 
It  is  constructed  on  new  principles,  and  occupi.-, 
only  the  bulk  of  the  plates  tiiemselves,  and  ih- 
thin  wood  cases  which  contain  them  (ono  dozt^n 
in  each),  without  any  metallic  sheatha  bein;' 
employed.  These  cases  being  made  in  duplir^te. 
any  number  of  plates  can  be  carried  and  chaiur.-j 
automatically  in  full  sunlight,  each  dozen  it 
which  as  exposed  may  be  withdrawn  and  another 


substituted  in  a  few  seconds.  The  back  bm.i- 
to  be  fitted  tg  any  camera  in  the  ordiniiryiinni)'r. 
so  as  to  register  accurately  with  any  focofioc,' 
screen. 

The  modus  operandi  of  this  back  is  as  follow^ 
— The  plates  having  been  placed  in  the  ca**  i" 
the  dark-room,  and  fwe  will  suppose)  thetbi 
plate  exposed,  the  snutter  is  withdrawn  acl 
returned  while  in  a  horizontal  position,  and  th*:.", 
the  back  being  hold  upright,  the  inner  ca*-  i- 
withdrawn  and  returned.  This  operation  ni'v 
be  performed  so  quickly    as    to  be  practi 
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instantaneous.  As  regards  portability  and  i!;enen. 
efficiency,  it  would  &  difficult  to  conceive  of  i 
more  convenient  apparatus. 

We  may  add  that  this  back  has  for  some  Ihr.* 
years  been  in  use  by  the  inventor,  Mr.  H.  HerUrt. 
of  Wimbledon,  who  has  throughout  best"*-. 
that  great  attention  to  detail  which  goes  fart 
gaining  pubUc  favour.  The  silver  medal  (high*^* 
award)  was  obtained  at  the  late  Kichmond  exhi- 
bition, the  only  place  where  it  has  yet  K-*'. 
shown. 


WHITNEY'S   IMPBOVED    TEEADIE 

HECHAinSK. 

THE  object  of  the  invention  which  Mr.  J.  H 
Whitney,  of  New  York,  has  patenti-d  n 
this  country  is  to  make  the  treadle  motion  U 
various  machines  completely  elastic  in  its  fulmn 
bearing  and  action  under  all  drcnmstM)^ •* 
whatever  the  pressure  applied  thereto,  a»»  * ' 
secure  all  the  necessary  and  incidental  benw*? 
of  such  a  construction.  Elastic  treadles  h*^- 
been  made  before,  but  they  are  elastic  only  unfc' 
a  limited  amount  of  pressure ;  but  as  the  pre»]iro 
is  increased  they  &ially  reach  a  solid  bon^-' 
like  that  of  the  ordinary  treadles,  lon^  w^*' 
because  they  rest  upon  or  are  supjwrw  I'J » 
spring  interposed  between  the  treadle  and  a  w  > 
and  soUd  fulcrum  or  bearing.  This  inTaiti«c 
differs  from  these  in  being  so  coastmcted  m 
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to  a  solid  bearing ;  and  that  to  whatever  extent 
pressuro  is  applied  thereto,  the  resilient  action  of 
the  spring,  or  a  portion  thereof,  may  he  roiliBoi 
und  utiiiaed-^Gnit,  to  aeaiat  the  action  of  the  feet 
und  litnliB  in  the  act  of  rocoToiy,  and,  second,  to 
contribute  an  appreciable  amount  or  proportion 
uf  the  original  preeeure  taken  up  by  the  spring 
to  the  opentioD  of  the  mechanism  intended  to  be 
driven  by  the  treadle  and  its  pitman— as,  for 
instance,  in  a  sewing-machine.  In  other  words, 
the  treadle  has  no  solid  bearing,  but  only  an 
eblBtic  one.  Fig.  1  is  a  front  view  of  a  stand 
h.ivin(f  a  treadle,  a  balance -nheol  and  a  pitman 
connecting  the  two.  t'ig.  2  ia  a  detail  new,  in 
pint  sectional,  showing  una  aide  of  the  treadle 
provided  with  a  projecting  aim  or  trunnion  sus- 
pended in  and  by  a  spring.  Fig.  3  ia  a  front 
view  of  the  sprmg  and  its  chamber,  case,  or 
cover;  and  Fvgs.  t,  6,  and  6  are  detail  views 
showing  a  modification.  Similar  letters  refer  to 
similar  parts  throughout  the  several  views.  S  is 
an  ordinary  6cwing-m:ichino  stand,  H  a  balance- 
wheel,  T  tho  treadle,  and  P  the  pilmnn.  The 
two  legs  or  sides  of  tho  stand  are  provided  with 
nnos  or  brackets,  A  A,  which  m;iy  bo  of  any 
deiured  form,  and  attached  to  the  legs  of  the 
<itand  in  the  luuul  way.  Each  one  of  the  arms, 
A  A,  ii  provided  with  a  tububir  spring  chimihcr 
or  cnae  C,  which  is  provided  with  a  cover,  D.  In 
<«ch  ene  of  those  epring  chambtri  ii,  coiled  spring 
E,  Kigs.  2  and  3,  is  susmnded  from  the  pin  F, 
which  ii  preferably  made  to  p^isa  through  the 


walls  of  the  upper  part  of  the  chamber  C,  through 
the  cover  D,  and  also  through  nn  eye,  B,  at  the 
upper  end  of  the  spring  F..  The  lower  end  of 
the  spring  E  is  also  provided  with  an  eye,  B', 
to  receive  the  trunnion  Q  of  tho  treadle  T.  The 
tubular  spring  chamber  C  is  slotted  on  the  nde 
adjacent  to  the  treadle  as  shown  at  K,  and  the 
trunnions  O  pass  through  the  slots  to  engage  the 
eyes  of  the  springs,  being  made  of  a  size  to  fit 
easily,  bnt  not  loosely,  therein,  and  so  as  to  per- 
mit the  treadle  to  rise  and  fall,  while  the  tmnnions 
being  held  by  the  sides  of  the  slots  K  K  are 
permitted  to  move  vertically  therein,  and  thereby 
hold  the  treadle  T  in  proper  relations  to  the  pit- 
man, the  machine,  the  other  mechanical  parts, 
and  also  Ut  the  feet  of  the  operator  when 
actuating  it  without  at  any  time  or  at  any  point 
of  their  action  roaching  a  solid  beoring,  Or  bear- 
ings, the  trunnions  being  held  by  the  spring  and 
suspended  from  above.  Of  course  the  trunnions 
lit  the  eyes  of  the  springs  E  E,  not  too  tightly  on 
each  side  of  tho  treadle,  but  so  as  to  allow  the 

E roper  vibratory  motion  of  the  treadle.  The 
nUnco-wheel  U  has  the  ordinary  fixed  bearing, 
but  may  have  any  other  suitable  honrinK.  The 
pitcntce  says  that,  starting  with  the  highest  and 
ui  fuct  the  normal  position  of  the  treadle,  as 
fixed  by  the  weight  of  tho  treadle  and  the  stiff- 
ness of  the  springs  on  each  side,  when  the  foot 
of  tho  opcrutor  is  placed  upon  tho  troadlo  the 
amount  of  depression  or  tho  position  of  the 
treadle  will  depend  upon  tho  weight  and  tho 
pressure  hearing  upon  the  treadle,  and  will 
therefore  vary  as  they  vary;  hut  in  whatever 


position  th«  treadle  will  be  held  in  place  by  the 
joint  action  of  the  springs  E  E  and  the  sides  of 
the  slote  K  K  in  contact  with  tho  trannions  G  U : 
and  at  whatever  point  tho  rihratory  motion  may 
be  given  to  thetraidle,  motion  will  be  transmitted 
through  the  pitman  to  the  balance -wheel,  to  the' 
driving-wheel,  and  to  the  sewing-machine  or 
other   mechanism  to   be  operated.    When   the 


of  the  springs,  and  thereby  contribute  a  certain 
amount  of  force  and  motion  either  in  mioing  the 
forward  port  of  the  trosdlo,  tho  pibnan,  Ac., 
together  witb  the  toea  of  the  operator,  or  to  Bid 
the  operator,  whonover  the  pressure  on  tbe  heel 
is  relaxed  in  raising  tho  heel  and  to  aome  extent 
the  leg  preparatory  to  the  succeeding  vibratory 
action  of  the  foot.  Consequently  the  operator 
wilJ  be  ossirted  by  the  springs  to  a  maler  or 
lesser  extent  ia  both  the  toe  and  tho  heel  motion, 
and  an  appreciublo  portion  of  the  weight  and 
prenure  lirought  to  bear  upon  the  springs  will  be 
recovered,  returned,  or  contributed  to  the  operator 
of  the  mechanism,  and  also  to  the  movement  of 
the  foot  and  leg  of  the  operator  without  subject- 
ing the  operator  to  anj;  snock  receivable  from,  or 
caused  by,  a  fixed  bearing,  the  effect  of  which  ie 
not  only  to  cause  a  uselces  eipenditnre  of  mus- 
cular force  to  he  taken  up  by  the  machine  and  the 
floor,  bnt  through  ropeatod  shocks  thus  given  to 
the  miucles  and  the  nerves  to  cause  an  earlier 
consumption  or  exhaustion  of  the  power  of  the 
operator,  or,  in  the  case  of  a  vigomns  operator, 
the  employment  and  waste  of  an  exoeM  of  power. 
Figs.  4,  6,  and  6  show  a  modification  which 
consists  in  the  substitution  of  flat  springs,  L  L, 
secured  to  the  legs  of  the  stand,  in  and  1^  which 
the  tmnnions  QO  of  tho  treadle  T  are  supported, 
OB  ^wn  in  partial  sectional  view  in  Fig.  6, 
wherein  the  pin  0  is  shown  passing  through  a 
lug  on  the  treadle,  or  through  the  side  of  the 
treadle,  and  as  held  there  by  spin  or  nnt,  N.  As 
tho  treadle  T  has  an  upward  and  a  downward 
motion  permitted  by  the  flat  springs  I.  L,  as 
m«vionsly  described  in  the  case  of  the  sprinni 
G  E,  it  is  neceesary  that  the  nut  or  pin  N  should. 
be  BO  located  as  to  permit  surh  motion,  and  it 
must  not  be  in  absolute  contact  with  the  li^  or 
side  of  the  treadle  when  in  its  normal  position  : 
otherwise  the  treadle  would  be  practically  held 
firmly  and  rigidly,  and  the  vibratory  spring^ 
action  could  not  be  obtained.  In  this  modifica- 
tion the  treadle  T  vibrates  on  the  pins  O  O,  one 
on  each  side — but  as  the  pin  O  is  supported  on 
each  side  by  a  spring,  tbotreadloisBtill  without 
any  fixed  hairing  whatever,  or  it  bos  a  completely 
elsatio  bearing  and  will  operate  in  the  manner 
described.  It  will  bo  observed  that  the  treadle  T 
is  a  balanced  tii:iulle,  and  that  the  fulcrum  is 
central  as  well  as  elastic,  thus  equalising  approxi- 
mately at  least,  or  altomating,  the  leverage  of 
the  treadle  for  the  heel  and  too.  It  will  also  bo 
observed  that,  strictly  speaking,  the  treadle  is 
not  supported  as  from  below,  but  is  suspenSed  as 
from  above ;  and  therefore,  however  much  pres- 
sure may  be  put  upon  the  treadle,  it  can  never 
reach  a  solid  bearing ;  but  as  the  pressure  increases 
the  spring  opons  or  expands  instead  of  becoming 
compressed. 


PATENT  SAFETY  WATCH  BOW. 

ATC'H  bows  for  the  stem-winding  pattems 


w 


reU  knom 
of  tho  stem   preventing  a  sere 
inBcrted  to  hold  both  ends  of  tho  bow. 


A^win  and  Lawrence,  of  .'•pencer-streit.  Hir- 
minK;bam,  have  patontod  the  device  sliown  in  the- 
annexed  illustrntions,  which  ollectually  overcomctt 
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tho  difficoltjr.  At  each  end  of  the  bow  there  it 
grooved  head,  and  in  the  pendant  nttached  to  t .. 
WBt«h  there  tiro  two  longitudinal  slotH  whi<4  end 
in  drcular  rtcossos.  bo  that  wbsn  the  bow  ia 
puahed  down  tho  slote,  it  ii  onlj-  neeeBsary  to  put 
the  fiUing-up  piece  in,  and  to  aecure  it  with 
Borew  to  tho  pendant  at  the  point  marked  by  „ 
dot,  to  fasten  the  three  pieces  tinnl j  and  Btrongly 
together.  It  wiU  be  seen  that  the  fllling-up 
piece  ha^  a  dore-tailed  projection  at  each  aide  to 
wort  into  tho  pendant,  and  is  curved  at  the 
bottom,  80  aa  to  fit  neatly  on  tho  bow.  The  result 
IB  a  fastening  which  dofioa  violence,  and  is  at  tho 
mme  time  Btrong  and  aightly.  Although  this 
device  ia  peculiarly  suited  for  keyleas  watches,  it 
can  be  used  for  key-winjers.  An  advantage,  too. 
U  that  the  cost  of  making  will  not  be  more  than 
in  the  old  way.  While  this  arrangement  pre- 
vaata  tho  watdiandpendantfrom  being  wrenched 
fraiD  the  bow,  it  ailowe  of  their  being  readilv 
tkkee  apart  when  required  for  repairs.  This 
ouAil  article  can  be  attached  to  any  watch  with 
the  ord  ityle  of  pendant  at  a  small  coat.  It  ia 
patented  in  this  country  and  abroad. 


SOKE  USES  OE  THE  TTELSUTa   OF 
HETAL    TO    PBESSVBE.* 

ITHBfTE  that  an  eipanaion  shell  reamer  like 
Pig.  1  would  work  well.  A  A  is  tho  shell 
whom  ends  an  bevelled  aa  at  D  ly.  The  hole  in 
the  diejl  ia  tapering,  and  fits  on  the  ahank  at  B.  A 
»lotB;is  cut  through  the  body  of  the  shell,  aud 
acroM  the  end  D  are  two  slots  C  C,  that  fit  over 
the  Kirewa  Q  Q.  On  the  end  of  the  shank  ie  f"- 
nut  F.~Both  the  nut  and  the  ehank  axe  bevelled 
D  D',  to  fit  the  euda  of  tho  shell.    When  the  nul 


req^uired.    I  do  not  think  this  reamer  would  be  ■ 
ripdasFig.  1. 

Fig.  3  is  a  variation  of  the  taper  ahank  primaplt 
applied  to  an  adjustaHe  reamer.  ABcr6w,8,havinKB 
tapering  bodv,  ia  threaded  into  the  shank.  The 
large  end  of  the  screw  ia  threaded,  and  carries  the 
nut  K,  Upon  the  screw  is  held  the  shell  T.  Unlike 
Fig.  1,  the  hole  in  the  shell  T  is  amalleat  next  to  the 
ahank.  If  the  acrew  S  be  eet  deeper  into  the  shank, 
the  shell  will  be  adjusted  to  cut  larger.  The  ream< 


wiUci 


tatbe  SI 


<f  the 


The  key  L,  fastened  into  the  shanii  and 
fitting  into  a  slot  in  the  shell,  keeps  the  shell  from 
alippmg.  Oonerally,  the  weakest  part  of  a  shell 
"lamer  is  the  pin  or  key  that  ia  intended  to  keep  the 
Lell  from  slipping  on  the  shank. 

a  acquaintance  over  the  way,  Gaacon,  doe«  not 
much  of  these  expaniian  reomera.     He  ia  of 
opinion  that  he  can  by  a  new  reamer  at  a  leas  cost 
Ifian  he  can  expand  Fig.  1.     Aa    in  many  other 
thin^,  I  suppose  that  neither  he  vrill  change  his 
"™mon,  nor  I  mine,  without  eiperimental  proof. 
also  thinks  that  a  man  shows  a  weaknea  in 
:geating  so  many  ways  ot  doing  a  thing,  and 
t  one  who  is  so  fruitful  in  methods  is  himaelf 
sure  that  any  of  them  are  good. 


THE    "KATIOITAL"    OPEH-CIBCmT 

BATTEEY. 

TTTTTH  the  object  of  increasing  the  efficiency  as 
T  T  well  aa  the  life  of  the  orfinaiy  Ledanch^, 
the  National  Galvanic  Battery  Company,  of  New 
York,  have  recently  introduced  an  improvement  of 
the  porous  cup  heretofore  employed.  TKienewcup 
which  ia  shomi  in  the  accompanying  illustration' 


arranged  a  screen  of  iron  wu«  gauze,  E,  tor  tag  jnu. 
pose  of  preventing  the  overflow  of  bubblM  of  gu 

As  the  goa  ia  formed  on  the  passage  of  the  current, 
it  passes  out  through  the  pipe  F  into  the  rmd  G, 

froth  or  entrained  moiatare  which  may  come  km 
the  vessel  E.    After  passing  out  of  tht  bottom  of 


and  tits  dionlder  D'.    lie  a 


mMt  be  moved  up  on  tlie  taper  ahank  towaida  D'. 
Bttan  this  can  be  done,  something  moat  be  token 
off,  either  from  the  shoulder  or  &om  the  shell  at  D'. 
Though  not,  perhaps,  very  convenient  to  expand 

St,  because  it  will  be  so  rigid,  I  think  thia  will 
a  good  form  of  reamer  whose  aize   is   to   be 
changed  only  to  take  up  wear. 
Pig.  I  ia  not  an  adjustable 


only  aqwnded.  It  oan  be  made  adjuatable  by  add- 
ing a  shoulder  sleeve,  and  a  nut  I,  Fig.  2.  A  key 
islet  into  the  shank,  and  a  key-slot  is  cut  inside  the 


connata  of  a  vitrified  body,  which  ia  perforated ; 
and  all  the  oups  are  perforated  alike  ao  as  to  obtain 
■-■' ''-  of  action.    Through  the  network  thus 


avauaoie  mmieinalely  upon  the 
'Up  in  the  liquid.  In  addition  to 
the  usual  lead  terminal  head  ia  a  supplementary 
platinum  wire,  which,  being  unondisable, 
e  cell  to  work  until  the  cruiied  carbon  and 
oxide  of  manganese  is  thoroughly  reduced.  Tests 
of  the  battery,  made  by  Mr.  John  A.  Seely,  eleotri- 
t  Ujg  Matropolitan  Telegraph  and  Telephone 
ly,  show  that  after  a  abort  circuit  of  over 
.  __urs  the  current  which  was  originallv  1 
empire  had  still  a  strength  of  -2  ampere.  In 
another  tost  the  cell  waa  placed  in  circuit  with  a 
— '-*— oeof  IWohmafotoverlShours^  after  which 
at  once  connected  with  a  vibrating  bell, 
which  it  rang  continaoudy  for  137  hours. 


SKITH'S  ELECTHIC  KETEH. 

ELECTEIC  metBTH  have  been  devised  in  tie  past 
depending  for  their  action  ou  a  variety  of 
prindplea.  Thus  we  have  the  electrolytic  meter 
which  depends  upon  tho  deposition  nf  metal  by  the 
current ;  the  various  forma  of  motor  meters  in 
which  the  number  ot  the  revolutiona  ot  the  motor  is 
repatered  ;  and^  again,  meters  depending  upon  tho 
heatuig  properties  of  the  current,  and  a  variety  of 
others.  The  list  boa  recently  been  augmented  by  a 
curious  arrangement,  demgned  by  W^et  F.  Smith, 
of  Philadelphia.  Mr.  Smith's  arrangement  may  be 
called  a  combination  of  ou  electrolytic  and  a  gas- 
meter,  and  its  operation  will  be  readily  understood 
from  the  accompanying  illustration,  which  shows 
the  meter  in  section. 

As  will  be  noted  the  electric- light  circuit  is  con- 
nected to  the  binding  posts  f  rf,  so  as  to  place  the 
meter  in  eenes  in  tlie  circuit,  and  thus  cause  the 
entire  current  to  paaa  through  it.  The  binding- 
poata  are  connected  to  two  seriea  of  plates,  CC 
which  aril  immersed  in  a  solution  ot  caustic  potash) 


measuring  apptLTatus,  H.  Here  the  quoutitr  o 
passing  through  ia  measured  and  indicated  od  diili, 
exactly  as  on  tie  gas-meter,  alter  which  the  pu  is 
passed  or*  •-•»--  -* »- —  *l  —  _i.  .t._.-_.  i- 

tiooal  to  LUB  ciureni;,  . 
of  lamps  in  circuit,  it 
will  indicate  directly 
passed  through  the  on 
Qteiial.—E&lrical  H 


id  tho  latter  to  the  dd 
s  evident  that  the  mel«  E 
lie  total   amount  of  tmr^ 


SCIENTIFIC     SOCIETIES. 

ROYAL    ASTBOKOMICAL     80CIETT. 

FRIDAY,  May  lOth,  W,  H.  M.  Chriatit,  Es)., 
President,  m  the  chair.     Mr.  Edward  Cup- 
mael  and  Mr,  J.  O.  Fetrie  were  elected  Fellows. 

Mr.  Isaac  Roberta  read  a  paper  on  n  photognjit 
of  the  nebula  61  Measior  (Canes  Venatid)  taken  ot 
the  28th  ot  April,  1889,  with  an  exposure  of  Il>iii 
hours.    He   said  this  nebula  ia  well  knoini  fnm 
numeroua     descriptions    and    drawings    of  :l  bf 
Hersdiel,  Bosse,  Lassell,  and  others.   TTbe  dnnia; 
of  Laisell  seems  to  me   to  agree  beat    with  tk 
general  outline  shown    by  the  photognljih,  and  I 
---  '------'■  -athefact  that  Ia»ell>  dnv- 

_„,  „_4erallv  acre 

alike  fail  to  represent  to  the  eye  the  detsili  sail 
outlines  OS  shown  in  a  photograpti.  Ifr, 
Wesley  haa  kindly  made  a  drawing  for  me  on  llie 
black  board,  ahowing  on  a  much  enlarged  frcalttht 
— ious  spiral  streams  about  the  centre  ol  Uu> 
mla.  It  will  be  noticed  that  lines  of  itsn  mn 
follow  the  general  trend  of  the  spiral  itrasa* 
and  tliere  is  a  great  likeness  between  this  DCbili 
spiral  nebula  iu  Andromeda  (31  Me«et\ 
ipiral  nebula  in  Ursa  Major  81  (Mesas), 
which  I  described  at  the  last  meeting.  It  ^ecma  ic 
._ .  that  they  represent  different  stipes  ot  sebdir 
condensation,  and  that  they  are  only  explidble  m 
tho  theory  ot  the  nebular  hypotheeia  a*  the  «"''■ 

jtages  of  a  solar  syst —      '   -■--■ ■■  — '— 

ten  diameters  from  th 
round  the  meeting. 

Mr.  E.  J.  Stone  said  :  We  .know  that  tbesiuhu 
a  great  amount  of  gaseous  or  nebulous  mBUcrnraul 
it,  and  we  may  reasonably  assume  that  there  ii  i 
similar  corona  or  nebulosity  about  the  stars,  mJS 
seems  to  me  that  if  we  have  a  stream  of  stan,  ot  i 
groupof  stars  relatively  near  together,  that  we  ou^ 
'  lexpectto  flndageneralnebnlosityaboet  tbedHSDil 
latit  is  aa  reaaonable  to  suppose  that  thenebDloi? 
the  product  of  the  stars  aa  thatthestarsaicnii- 
denaing  frem  the  nebulosity  accocding  to  thecidiniiT 
assumption  ot  the  nebular  hypothesis.  I  caiiWt 
say,  therefore,  that  I  feel  that  these  photognplii 


uic  niTouiar  nypomeeia  aaiae  nnt 
T  system.  A  photograph  enlumo 
:om  the  original  oegarive  wasbanM 


aebular  hypotheeis. 


The  President  said :  While  I  fully  apuredite  Uir 
great  advance  which  Mr.  Hobeita  ia  making  ia  am 
knowledge  of  the  nebulm  by  tho  splendid  pholo- 


grapliK 
hardly  i 


,phB  which  he  is  taking,  I  think  that  w 
.  _dly  speculate  usefully  as  to  the  character  oi  O" 
phenomena  we  are  observing  until  we  know  mat- 
tliing  of  the  scale  of  these  nebobe.  Mr.  R^iberb 
theory  rather  assumes  that  we  have  hare  somsltiiag 
comparable  with  the  scale  of  the  Solar  Sjitem.  I 
am  sure  that  all  astronomen  will  joia  oe  m 
cordially  congratulating  Mr.  Itobeiti  on  the  giw 
GUCcesBbe  has  attained  m  thisbrenchof  a'tmnuoj. 


May 
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Mr 
Photoi 

and  ^  _ ^ 

FhotonaphB  of'  the  Spectrum  of  Titaaio  Ironbre. 
The  pnotogiaphs  were  exhibited  to  the  meetuig, 
and  have  been  presented  by  Mr.  McCIean  to  the 
Society.  They  represent  the  solar  spectrum  and  the 
.  n>6ctrum  of  iron  and  iridium  on  the  scale  of 
Angstzom's  ohartB.  They  are  divided,  as  in  the 
case  of  Angstrom's  charts,  into  six  sections,  which 
malces  the  oomparison  of  wave-lengUis  of  lines 
easy.  ^  Angstrom^s  map  of  the  normal  solar  si>ec- 
trum  is  the  only  one  m  which  the  scale  of  wave- 
letn^ths  has  been  determined  by  direct  observation, 
and  the  easy  comparison  with  Angstrom's  chart  is, 
thOTefore,  a  matt^  of  importance.  The  iron  spec- 
trum, has  been  selected  on  account  of  its  close  cor- 
reQK>ndence  throughout  with  the  solar  spectrum. 
Tlie  iridium  and  air  spectrum  is  also  shown  below 
aa  far  as  SjrohofTs  iridium  lines,  wilii  wave- 
lengths 5299  and  5450.  More  apparent  coinddenoes 
between  solar  lines  and  the  iridium  and  air  spec- 
tra are  recognised  than  are  shown  on  Angstrom's 
map,  and  the  coincidences  of  the  iron  lines  with 
the  aolar  lines  is  very  remarkable.  The  definition 
is  so  sharp  that  the  E  line  is  shown  as  double. 

Mr.  Banvard  said :  I  think  Mr.  McLean  is  very 
much  to  be  congratulated  on  ttie  work  he  has 
accomplished.  No  other  metallic  spectra  on  such  a 
scale  haTe  yet  been  published,  and  the  sharpness 
of  the  coincidences  is  certainly  very  remarkable.  I 
hope  he  will  continue  the  series  for  ue  other  metallic 
spectra. 

The  President  said :  The  results  of  these  beauti- 
ful photographs  can  only  be  appreciated  by  a  care- 
ful study  of  them,  whidi  cannot  be  made  at  this 
meeting. 

Mr.  Stone  temporarily  occupied  the  chair 
the  reading  of  a  paper  by  the  Astronomer 
who  laid  before  the  meeting  a  paper  on  the 
lated  Besults  of  Measures  of  Sunspots  made  from 
the  Greenwich  Series  of  Photograpns,  commencing 
with  the  Year  1874."    He  said  he  thought  the  com- 
munication would  be  interesting  now  that  we  are 
apnroaching  the  period  of  sunspot  minimum.  These 
collated  results  enabled  a  comparison  to  be  made  of 
the  state  of  the  sun  in  the  present  cycle  with  the 
preceding  cycle.    The  results  obtained  at  Green- 
wich in  1874  and  up  to  the  present  time  had  been 
since  supplemented  by  photographs  taken  in  Aber- 
deen ana  in  India,  and   in   this   way,  since  the 
beginning  of  1882,  the  record  of  the  spotted  aroa 
of  the  sun  had  been  made  practically  completo,  so 
that  they  had  now  both  the  area  of  s^ts  and  of 
f aculffi.    The  tables  accompanying  the  paper  gaye 
the  daily  areaa  for  each  rotation  of  the  sun,  and 
there   were   added   two   tables — one   giving   the 
results    for    the    mean    heliographic  latitude  of 
sunspots     and    the     mean     mstance     from    the 
equator    of     spots     for     each     rotation.     Prof. 
Spoer  had  pointed  out  that  there  was  a  diminu- 
tion of  latitude  from  the  time  of  passing  the  mini- 
mum  to  the  next  minimum,  passing  through  the 
period^  of    maximum,   that    was    to    say,    that 
immediately  after  the  minimum  which  occurred  at 
the  beginnm^  of  the  year  1879  the  spots  broke  out 
at  some  considerable  distance  from  the  Equator,  but 
there  were  voy  few  of  them.    We  have  recently 
had  a  spot  with  a  latitude  of  36  degrees.    It  is  very 
rare  for  the  latitude  to  exceed  35  degrees.    Then 
the  spots   gradually  approach  the  solar  equator, 
becoming   much  larger    and  more  numerous  till 
about  the  epoch  of  maximum.    As  we  approach  the 
minimum  they  get  close  to  tiie  solar  equator.    This 
law  of  Snorer  8  has  been  well  borne  out  during  the 
past  cycle.    We  have  recently  observed  one  very 
short-Uved  spot  with  a   high   norUiem    latitude, 
lyhic^  renders  it  probable  that  we  are  approaching 
the  end  of  the  mmimnm  period,  and  that  spots  wifi 
soon  begin  again  to  break  out  in  higher  latitudes. 
A  diagram  was  exhibited  to  the  meeting  showing 
the  amount  of  spotted  area  in  the  various  parallels 
of    solar  latitude   during   the  last  sunspot  cycle, 
whidi  illustrated  the  law  discovered  by  l^orer  in  a 
striking  manner. 

"Mi.  Matthieu  Williams  asked  if  any  diagram  had 
been  made  illustrating  the  yariation  m  the  number 
of  ^  solar  prominences,  and  their  distribution  in 
latitude  corresponding  with  that  exhibited  for  sun- 
qx>te. 

Mr.  EUis,  of  the  Magnetic  Department  of  Green- 
wich Observatory,  made  some  remarks  with  respect 
to  magnetic  disturbances  as  compared  with  snn- 
qK>ta.  He  said  that  Sabine  first  recognised  the  con> 
nection  between  the  development  of  sunspots  and 
magnetic  disturbances  from  a  record  extending 
over  only  six  years;  but  the  connection  had 
been  amply  proved  since,  both  as  regards  the 
intensity  of  me  magnetic  disturbances,  and  the 
range  of  the  horizontel  and  vertical  forces.  There 
could  be  no  doubt  that  many  of  these  storms  took 
place  simultaneously  over  the  whole  earth,  and 
sometimes  there  was  an  evident  connection  between 
such  magnetic  disturbances  and  outbre^s  ujwn  the 
sun  ;^  but  the  connection  was  rather  general  than 
specific — ^that  is  to  say,  that  he  could  not  bring 
forward  any  other  remarkable  coincidences  similar 
to  tiiat  observed  by  Carrington,  when  an  outbreak 
upon  .the  son  was  observed  at  exactly  the  same 


ooinoidenoe, 

carves  oyer  a  short  range.  He  illustiated  this  by 
showing  two  curves — one  representing  the  yeloci^ 
of  the  wind,  and  the  other  representing  magnetic 
variations,  which  appeared  to  coincide  for  a  period 
of  six  years,  but  were  otherwise  quite  dissimilar. 

The  Astronomer  Boyal  said :  With  regard  to  the 
remark  made  by  Mr.  Mattieu  Williams,  there 
could  be  no  doubt  that  there  is  a  connection  between 
suuAots  and  prominences,  but  the  climate  of 
En^umd  preveiits  one  observing  prominences  in  a 
satisfactory  manner.  We  must  rely  more  for  such 
discussions  on  Prof.  Tachini  and  the  other  Italians. 

Mr.  Common  read  a  paper  on  ^*  Dr.  Terby's  White 
Spot  on  theBing  of  Saturn."  It  is  Tsry  emj  seen, 
but  did  not  roteto  with  the  ring ;  it  waa  always 
seen  adjacent  to  the  shadow  of  the  ball  of  the 
planet.  He  was  of  opinion  that  it  was  only  due  to 
contrast,  and  was  an  optical  illusion. 

Mr.  Downing  and  Mr.  Taylor  both  corroborated 
Mr.  Common's  opinion  that  the  white  spot  is  an 
optical^  illusion  due  to  the  large  extent  of  shadow 
which  is  now  seen  to  be  thrown  upon  the  ring. 

The  following  papers  were  taken  as  read : — A. 
Marth, ' '  Ephemens  for  Physical  Observations  of  the 
Moon.''  Communicated  by  E.  J.  Stone,  '*  Observa- 
tions of  the  Planet  Iris  and  Comparison  Stars  made 
with  the  Transit  Circle  of  the  BadclifFe  Observatory, 
Oxford,  during  the  Opposition  of  1888.'* 

ASTBONOHICAL   SOCIETT   OP 
FEANCE. 

THE  April  meeting  took  place  on  the  3rd ;  the 
following  were  elected  officers  for  the  ensuing 
year : — ^President,  M.  Faye ;  vice-presidents,  M.  Cl 
Flammarion,  Colonel  Louissedat,  General  Par- 
nientier,  and  M.  Trouvelot ;  secretary,  M.  Gerigny ; 
vice-secretaries,  MM.  C.  Detaille  and  £.  Bertaux ; 
treasurer,  M.  Hentsch;  librarian,  M.  Mabire; 
council,  MM.  Bischoffdlieim,  •  Bossert,  Charton, 
Gunziger,  H^man,  Him,  Moussette,  Secreten, 
Oppert,  Trepied,  Admiral  Clou£,  Armelin,  Bardeu, 
Moureaux,  Schmoll. 

M.  Flammarion  gave  a  resume  of  the  progress  of 
astronomy  during  me  past  year. 

In  taking  the  ^air,  M.  Faye  remarked  that  this 
sociely  must  necessarily  be  prosperous,  for  it  has 
been  founded  by  men  united  oy  the  love  of  science, 
and  that  it  answers  a  want  felt  for  some  time  in 
France.  As  a  rule  mathematical  astronomers  only 
considered  the  planets  as  material  pointo  describing 
orbite  under  the  influence  of  gravitation;  but  we 
can  place  ourselves  from  a  higher  point  of  view. 
We  know  now  that  they  are  other  worlds,  and  that 
they  are  animated  with  life.  The  diifusion  of  these 
new  notions  was  due  to  M.  Flammarion,  and  had 
obtained  him  a  most  sympathetic  popularity,  and  in 
foimding  the  Astronomical  Society  ox  France  he  and 
his  collaborators  had  rendered  a  real  service  to 
science. 

M.  Faye  proposed  that  the  society  should  meet 
exceptionally  in  September  this  year  on  account  of 
the  presence  of  numerous  foreign  astronomers 
during  the  Paris  Exhibition.  This  proposition  was 
adopted. 

M.  Hentsch,  treasurer,  read  his  report  on  the 
finances  of  the  society. 

M.  Guiot  sent  ob^rvations  of  shadow  cast  by 
Venus. 

M.  Dume^nil  observed  Venus  with  the  naked  eye 
on  March  6,  9,  15,  23,  and  28,  between  3  and  4  p.m. 

M.  Duponchel  sent  a  theory  of  sunspote  based  o^ 
the  actions  of  the  planets. 

M.  Junod,  experiments  on  the  attractions  and 
repulsions  produced  by  the  rotation  of  two  sphere^ 

M.  Faye  made  some  remarks  on  the  Samoa 
cyclone,  and  explained  the  parabolic  path  of 
cyclones  in  both  hemispheres. 

WESTERN    mCBOSCOPICAL   CLITB. 

THIS  club  met  on  Monday  week  at  the  house  of 
Prof.  G.  S.  Boulger,  F.L.S.,  when  the  host 
introduced  the  subject  of  "  Vitreous  Rocks,  tiieir 
Structurea  and  Devitrification."  Though  some- 
times containing  infused  ciystals  or  fragments  ol 
earlier  formaticm,  these  rocks  have,  in  ihe  main, 
consolidated  from  a  perfectly  molten  condition,  in 
which  they  have  closely  resembled  ordinary  molten 
artificial  ^ass  or  slag.  Whilst  ordinary  glass,  how- 
ever, is  cooled  so  rapidly  as  to  be  opti<^y  homo- 
geneous, the  natural  gliuses  seldom  are  so.  Such 
bad  conductors  of  heat  are  these  mixtures  of  sili- 
cates that  one  can  walk  over  a  lava  which  is  molten 
but  a  few  feet  beneath  the  surface,  and  oonse- 
quently  the  mass  may  cool  sufficiently  slowly  for  at 
least  incipient  crystallisation  to  occur,  even  at  a 
much  smaller  depth.  The  tachylyU  on  basaltic 
dykes,  for  instance,  is  often  literuly  nothing  more 
than  a  superficial  ^laze.  As  a  mineral  species  is 
defined  by  crystallme  form  as  well  as  by  definite 
composition,  these  rocks  cannot  be  certainly  re- 
ferred to  any  one  species ;  but  their  chemical  com- 
position, of  which  uie  silica  percentage  is  the  main 
point,  and  the  minerals  which  orijginate  in  them  aa 
^microliths"    by   ^' devitrification, "    suggest    to 


whioh  crystalline  rooks  they  are  mo«t  do8ely*Telated. 
ObsidiantpitehatoneySnd  the  yariet;^|m^Mftf  are  acidic, 
containing  oyer  60  per  cent,  of  sihca  ;  taehjffyte  is 
the  chief  rasio  glass,  with  less  than  60  per  cent., 
and  the  fto^yjMUfilMi  may  belong  to  eitfaier  group. 
Befarenoe  was  made  to  the  artificial  producoon  of 
devitrification  as  an  crjiaqne  cloudiness,  canted  by 
the  development  of  mioroliths,  in  glass  kept  |for 
some  time  at-  a  temperature  sufficient  to  sorten  it. 
Passing  to  the  structures  exhibited  by  vitreous 
rocks,  these  were  divided  into  two  groops:  the 
merely  mechanical,  independent  of  composition, 
each  as  JluxioH'Strueturef  dantMeenin^,  anaverHtie 
structure ;  and  the  crysfauliidng,  varymg  witJi  com- 
position, apherulUie  and  tunolitie  struotiue  being 
somewhat  intermediate.  It  was  pointed  out  that 
the  formation  of  microliths  had  often  preceded 
riffidity  as  they  were  carried  along  in  the  streaming, 
which  produced  the  dag-like  fluxion-structure  so 
eneraf   in    obsidians.     It    waa    suggested  that 


^'damascening"  might  be  due  to  the  mixing  of 
various  streams  of  guias  producing[  the  appearance 
compared  by  Butley  to  that  of  mixing  solutions  of 
different  density.  Perlitic  structore,  aa  due  to  strain 
in  consolidation,  was  compaied  in  its  crossiag 
fractures  to  Daubr^e's  experimental  production  of 
joints  in  glass  under  strain,  the  oonoentrio  shelling 
being  due  to  subsequent  radiation  and  recalling  the 
rounded  surfaces  in  basalt  columns.  Spheru- 
litic  structure,  thouafa  consisting  of  raoiating 
crystallites,  often  with  a  distinctly  crystalline 
nucleus,  was  apparently  not  therefore  of  late  ori^ 
in  the  rock,  as  the  spnemlitea  were  often  earned 
alonff  in  streams,  and  in  axiolites  were  drawn  out  in 
the  direction  of  now.  In  conclusion,  while  i>ointiDg 
out  the  unfathomed  mystery  of  the  connection 
between  chemical  compositiop  and  crystalline  form, 
the  host  called  attention  to  the  drawings  in  Prof. 
Heddle's  article,  "  Mineralogy,"  in  the  **  Bncydo- 
psedia  Britannica,"  of  Grystais  of  natiye  saver, 
rock-salt  (the  well-known  "hopper-shaped"  form^, 
cuprite,  and  pyrite,  in  which  the  cryOTallographic 
axes  are  shown  by  lines  oi  miniature  crystab  to  be 
no  mere  mathematical  abstractions,  but  natural 
directions  of  molecular  strain. 

At  the  remiest  of  the  host,  Major-General 
McMahon  made  some  remarks  on  the  influence  of 
pressure  upon  crystallisation,  pointing  out  the 
gradual  passage  of  strictiy  plutonic  rockis  into  vol- 
canic lavas ;  and,  in  answer  to  questions  by  the 
Hon.  Secretary,  describing  Dr.  Sorby's  repetition  of 
Sir  James  Hall's  experiments  on  the  fusion  and  dow 
cooling  of  ro<^. 

Among  the  slides  exhibited  were  Messrs.  Crouch's 
*'  Kensington  "  set  of  igneous  rocks,  and  others  by 
Messrs.  How.  Various  members  contributed  micro- 
scopes and  rock  sections. 

The  next  meetingwill  be  on  June  3rd  at  the 
house  of  Key.  Prof.  Henslow,  M.A.,  who  wOl  treat 
on  the  subject  of  ''Floral  Structures  as  Modified 
by  Insect  Agency." 


A  Faat  Train. — One  of  the  vestibule  trains 
from  Savannah  to  Jacksonville  ran  the  distance  of 
172  miles  at  the  average  rate  of  52*4  miles  per  hour* 
Several  runs  aggregating  60  miles  were  made  at  the 
rate  of  60  miles  per  hour  or  over,  12  miles  at  over 
70  miles  per  hour,  and  one  run  of  five  miles  was 
made  at  75  miles  per  hour.  This  run  was  made  by 
Savannah,  Florida,  and  Western  engine  80,  built  by 
the  Rhode  Island  Locomotiye  Works^  Providence, 
R.I.  Cylinders,  18in.  by  24in. ;  driving  wheela, 
72|in.  diameter ;  gauge  of  track,  4ft.  9in. ;  driving- 
wheel  base.  Oft.  lin. ;  fuel,  coal ;  boiler,  of  steel, 
62in.  diameter ;  number  of  tubes,  239,  2in.  diameter 
by  lift,  long ;  firebox^  7^.  long*  3iin.  wide,  66in. 
high;  weight  on  drivers,  71,3001b.;  weight  of 
engine,  10d,4001b.;  weight  of  tender,  76,4201b.; 
totel  weight,  181,8201b. ;  is  thoroughly  equipped 
with  the  Westinghouse  brake  for  the  whole  train, 
steam  brakes  on  the  driyers,  weight  of  train  without 
the  engine  being  about  340,0001b.,  a  total,  indudiag 
the  engine,  of  521,8201b. 

Prof.  K.  Thb£Lfau<  and  Mr.  A.  Pollock  And, 
contrary  to  ordinary  ideas,  that  Clark  cells  can  be 
used  to  send  currents  of  considerable  magnitude 
without  the  E.M.F.  being  appreciably  changed, 
and  have  constructed  cells  which  aire  0*001 
amperes  steadily  for  half  an  hour.  This  result 
has  been  obtained  by  increasing  the  size  of  the  cell 
so  that  each  electrode  is  about  osn.in.  in  area,  and 
the  internal  resistenoe  is  about  o  ohms.  For  the 
ordinary  small  test-tube  cell,  the  resistence  of  which 
maybe  1,500  ohms,  the  current  ought  not  to  exceed 
0*00001.  enclosing  the  circuit  the  P.B. — poten* 
tial  difference— drops  almost  instantaneouBly  to  its 
steady  value,  and,  when  tiie  circuit  is  opened,  rises 
equally  rapidly  to  very  nearly  the  original  electro* 
motive  force.  The  cells  completely  recover  int^l 
If  the  current  sent  be  too  large,  the  P.D.  falls  ^ 
time,  and  afterwards  rises  and  tends  tow^ 
fixed  value.  In  this  respect  Clark's  ce 
gi'oatly  superior  to  large  Daniells.  sendiz 
rents  through  the  same  resUtance.  The  pa; 
tains  several  tables  and  curves,  as  well  as  y 
results  respecting  the  close  agreement  bet^ 
electi'omotive  forces  of  a  great  number  of  < 
cells. 
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SCIENTIPIC   NEWS. 
••»  — 

SOlklE  more  ol»ervationB  of  variable  stars  have 
been  oommunicated  to  the  Astronomisehe 
yachrithten  by  Prof.  Petore,  of  Clinton,  New 
Yoric  State.  He  finds  the  period  of  R  R  Libno 
to  be  about  277  days^  and  that  of  Z  Scorpii 
about  362  days.  Prof.  Kriiger  publishes  in 
another  number  of  the  same  serial  elements  of 
Barnard's  comet  of  March  31.  The  perihelion 
passage  will  bo  about  June  13.  The  comet  is, 
however,  very  faint,  round,  with  a  nucleus  of 
about  the  14th  mag. 

The  death  of  Lord  Sidney  Godolphin  Osborne, 
at  the  age  of  81,  removes  from  our  midst  a 
typical  Englishman  of  the  old  school.  As  a 
writer  on  social  and  philanthropic  topics, 
^*  S.  G.  O.*'  was  well  known,  and  what  he  had 
to  say  was  listened  to  or  read  with  respect,  for 
his  letters  were  full  of  genuine  enthusiasm,  and 
marked  by  a  tone  and  a  treatment  which  indicate 
the  man  who  thinks  for  himself.  '*S.  G.  O.,** 
as  one  of  our  oorrespondents,  mainly  on  micro- 
scopical matters,  will  be  remembered  by  many. 
Since  his  retirement  to  Lewes,  after  resigning 
the  rectory  of  Durwcston,  Dorsetshire,  he  had 
devoted  himself  mainly  to  work  with  the  micro- 
scope, and  to  the  study  of  natural  history. 

On  Friday  hut  Prof.  Dowar  discoursed  at  the 
Koyal  Institution  on  the  "  Optical  Properties  of 
Oxygen  and  Ozone,*'  and,  in  the  course  of  his 
remarks,  said  that  it  is  well  known  that  gases 
give  different  spectra  at  diiforent  pressures,  and 
dome  of  the  most  interesting  problems  have 
sprung  out  of  a  comparison  of  tho  spectra  of  the 
same  gas  under  the  heavy  pressures  and  in  the 
*^high  vacua"  we  can  now  command.  To 
secure  a  good,  continuous,  broad,  well-focusscd 
flpectrum  of  large  dispersion,  a  large  spectro- 
scope had  been  mounted  in  a  wooden  *'hut" 
<in  the  corridor,  the  spectrum  f;illing  on  a 
screen  at  a  distance  of  tho  whole  depth  of 
the  theatre.  A  tube  for  holding  oxygen  had 
also  been  caiiied  down  a  distance  of  60ft.  to  one 
«f  the  lower  laboratories.  Prof.  Dewar  first 
illustrated  how  a  spectrum  altered  in  character 
with  alteration  in  pressure.  This  having  been 
auccdsafuUy  done,  the  varying  lines  coming  out 
very  clearly,  he  proceeded  to  speak  of  the  effects 
of  'atmospheric  absorption  on  the  solar  spectrum, 
dwelling  on  the  history  of  the  study  of  it  at 
periods  varying  from  noon  to  sunset,  and  com- 
paring the  results  of  tho  observations  of  Ang- 
strom working  in  a  cold,  dry  climate  with  those 
obtained  in  our  own  country.  There  is  no  doubt 
that  many  of  the  lines  seen  are  due  to  aqueous 
vapour.  In  1881  the  subject  was  studied  at  St. 
Petersburg,  where  the  hght  {lassed  over  a  long 
distance  of  ice.  After  showing  spectra  influenced 
by  pressure  diminished  by  the  vacuum  pump, 
Prof.  Dewar  passed  on  to  increased  pressures,  and 
explained  the  way  of  observing  with  pressures 
that  led  to  liqueuction,  pointing  out  that  there 
was  nothing  in  common  m  tho  spectra  of  oxygen 
and  of  ozone.  Whatever  may  be  the  connection 
chemically  between  the  two,  we  get  the  very 
complex  problem  of  tho  dissimi£rity  of  the 
spectra,  a  problem  which  he  hoped  at  some 
future  occasion  to  again  bring  under  notice. 

Mrs.  De  la  Roe  has  presented  to  the  Royal  In- 
stitution the  philoeopnical  apparatus  of  the  late 
Dr.  Warren  de  la  Rue,  which  will  be  preserved 
there  in  the  historical  collection  as  commemora- 
tive of  the  important  scientific  work  of  Dr. 
Warren  de  la  Rue,  and  of  the  eminent  position 
he  so  long  occupied  as  a  promoter  of  science  and 
of  the  special  objects  of  the  Institution.  A  fine 
portrait  of  Sir  Humphiy  Davy  has  also  been 
presented  by  Mr.  James  Young,  grandson  of  tho 
late  Dr.  James  Toung,  of  KeUy,  the  distin- 
guished chemist,  and  former  owner  of  the  por- 
trait, which  makes  a  v.iluriblu  addition  to  the 
collection  of  historic  portraits  now  in  tho  Royal 
institution. 

At  the  eourersazimir  of  tlic  RopJ  Society  the 
fine  collection  of  in.sl  jriLinooiis  photographs  be- 
longing to  Mr.  Muybridgc  attmcted  coru-iJerable 
Htt4?ntion ;  but  pnhaps  the  most  roninrkable 
exhibit  was  that  of  Mr.  C.  V.  Boys,  F.R.S.,  who 
iioem5  to  do  with  that  intractable  material,  quartz, 
exactly  what  he  plciisos.  By  tho  aid  of  one  of 
his  quartz  filaments  ho  constructed  an  apparatus 
for  demonstrating  tlie  attraction  of  gra^dtation, 
and  subsequently  showed  the  extraordinary  in- 
sulating properties  of  quartz,  3klr.  Shelf ord 
Bi'iwcll,  F.R.S.,  shov.-.a  tho  effect  of  light  in 
the  mi^netisation  of  ii->u.  a  subject  of  which  he 


is  a  master.  Another  interesting  exhibit  was 
that  of  Mr.  Brereton  Baker,  of  Dul^ch  College, 
showing  that  when  oxygen  is  perfectly  dry,  such 
substances  as  finely-aivided  carbon  and  sulphur 
may  be  heated  to  high  temperatures  without 
combustion  taking  place.  Even  phosphorus  is 
not  ignited  in  £y  oxygen  when  actually  boil- 
ing. We  believe  it  has  been  previously  pointed 
out  that  iron  does  not  rust  in  a  dry  atmosphere 
so  quickly  as  in  the  presence  of  moist  air. 

The  meeting  of  the  Royal  Geographical  Society 
on  Monday  last  was  attended  by  a  largo  and 
distinguished  company,  the  '* subject"  Doing  a 
discussion  on  Mr.  Stanley's  latest  letters.  After 
a  paper  had  been  read  by  Mr.  J.  R.  Werner,  on 
the  Congo,  Sir  F.  de  Winton  commenced  the 
discussion,  stating  that  Stanley's  misaion  had 
been  highly  successful,  and  that  nothing  the 
Society  knew  of  his  movements  had  been  kept 
back.  Sir  S.  Baker  and  Col.  Grant  eulogised 
Stanley,  as  did  Mr.  Horace  Waller,  who,  how- 
ever, pointed  out  that  it  was  a  singular  thing  that 
not  a  line  f^om  Emin  Pasha  had  reached  Europe, 
although  he  was  an  excellent  correspondent,  and 
must  Imve  had  a  largo  number  of  letters  for  his 
numerous  friends  awaiting  an  opportunity  for 
despatch. 

The  spring  (or  annual)  meeting  of  the  Iron 
and  Steel  Institute  was  held  last  week  at  the 
Institution  of  Civil  Engineers,  when  Sir  J. 
Kitson,  Bart.,  the  new  president,  delivered  an 
interesting  address,  in  which  the  method  of 
forging  by  squeezing,  instead  of  b^  blows  from  a 
hanmier,  formed  an  important  topic.  There  are 
now  several  hydraulic  presses  capable  of  exerting 
a  squeezing  power  of  4,000  to  5,000  tons,  and  it 
appears,  from  a  i)aper  recently  read  by  Mr.  W.  H. 
Greenwood  before  the  Institution  of  Civil  Engi- 
neers, that  tho  press  erected  by  him  at  the  Abou- 
choff  Works,  St.  Petersburg,  is  up  to  10,000 
tons.  The  Bessemer  medal  was  presented  to 
Mr.  J.  D.  Ellis,  of  the  firm  of  John  Brown  and 
Co.,  Sheffield,  and  the  Hon.  A.  S.  Hewitt  then 
spoke  in  support  of  tho  invitation  of  the  American 
Institute  of  Engineers  to  the  members  of  the  Iron 
and  Steel  Institute  to  visit  the  United  States  next 
year.  That  invitation  was  presented  by  the  Hon. 
£.  A.  Burke,  and  was  cordially  accepted.  It 
goes  almost  without  sayins^  that  the  autumn  ses- 
sion of  the  Iron  and  StedL  Institute  will  be  held 
in  Paris. 

Amongst  the  congresses  to  be  held  in  Paris 
this  year  is  one  of  ''spiritualists."  Some  curious 
views  and  experiences  are  expected  to  be  pro- 
mulgated and  related. 

An  electric  railway  has  been  laid  down  between 
the  houso  of  Mr.  J.  Monteith  and  Carstairs 
Junction,  a  distance  of  a  mile  and  a  quarter. 
The  power  is  obtained  from  the  Cleghom  Falls, 
some  three  miles  distant  on  the  River  Mouse.  A 
turbine  transforms  the  power  of  the  falls  into 
electricity  by  means  of  a  dynamo  of  the  Goolden 
type,  giving  400  volts  and  about  40  ampdres. 
The  current  is  carried  by  four  bare  copper  wires 
run  on  poles  and  supported  by  liquid  insulators. 
The  metallic  circuit  is  complete  throughout,  no 
earth  connection  being  used.  The  conductors 
hfid  along  the  line  consist  of  rectang^ular  rods  of 
very  pure  iron,  placed,  one  on  each  side,  about  a 
foot  from  the  rails.  They  are  supported  on 
special  insulators  on  an  elastic  listening  of  steel, 
which  allows  of  no  side  oscillation,  and  permits 
the  rods  to  expand  freely.  These  insulators  are 
in  turn  supported  upon  iron  rods,  ten  inches 
high,  planted  on  the  sioepers.  The  gauge  of 
the  line  is  30in.,  and  a  handsome  carriage, 
capable  of  running  at  a  speed  of  35  mUes  an 
hour,  has  been  provided.  The  lino  can  be  run 
direct  from  the  dynamo,  or  through  the  agency 
of  accumulators,  of  which  there  is  a  supply  at 
Carstairs  House  for  the  electric  lighting  installa- 
tion. The  line  is  built  for  private  purposes  and 
chiefly  for  transit  between  the  mansion  and  the 
railway  station. 

Tho  new  Inman  steamer.  City  of  Paris,  has 
broken  tho  Transatlantic  record  by  steaming 
from  Queenstown  to  Sandy  Hook  in  5  days  23 
hours  7  minutes,  this  run  being  2  hours  48 
minutes  less  than  the  shortest  pre\'ious  voyage. 
Her  daily  log  was  as  felloe's :  445  knots  (part  of 
a  day),  492,  504,  505,  511,  and  398  (jjart  of  a 
day).  On  three  of  these  days  sho  beat  the  day 
record,  503  knots  being  the  longest  run  pre- 
viously made  in  twenty-four  hours. 

The  mail  steamer  Aratca  (of  the  Shaw,  Savill, 
and  Albion  Company's  Lino)  has  mndoa  remark- 
ably fast  run  to  Plymouth  from  Xcw  Zouland. 


She  had  previously  made  the  fastest  passngp  o*i 
record,  but  on  this  voyage  has  excelled  hcnulf  by 
4  hours  26  minutes,  her  net  steaming  time  bcbf 
34  days  23  hours,  18  minutes,  and  the  eUpM 
time,  including  stoppages  at  Rio  and  Teneii)|<, 
only  36  days  II  hours  48  minutes. 

A  Pasteur  Institute  was  founded  at  Bio  d^ 
Janeiro  on  February  9th,  1888,  and  oat  of  Itjo 
persons  treated  between  then  and  January  Stli, 
1889,  only  one  died — ^i.e.,  a  child,  who  only 
attended  ten  times  out  of  twenty-three  attend* 
ances  ordered.  In  sixty-two  instances  the  li)? 
biting  these  people  treated  at  Rio  was  recogni^ri 
as  undoubtecUy  rabid. 

Drs.  Prudden,  Briggs,  and  Loomiii,  patholo- 
gists, of  the  Health  Department  of  New  York, 
have  been  requested  to  state  tiie  evidence  witl 
reference  to  the  contagiousness*  of  tubercdoc^ 
and  also  the  simplest  means  of  protectioo. 

MM.  Dubief  and  Bruhl  have  commnmcatf^ 
to  the  Paris  Academy  of  Sciences  the  results  «i 
their  researches  on  disinfection  by  Bulphoruib 
acid.  They  conclude  that  gaseous  Bul^ihuriKs 
acid  has  an  evident  micfobicide  action  on  )k 
germs  contained  in  the  air.  This  action  u  par- 
ticularly manifest  when  the  medium  ia  satuntt^ 
with  watery  vapour.  Sulphurous  acid  w-ts  iijioa 
the  germs  of  bacteria.  Employed  in  a  piiin 
state,  it  may,  when  its  action  is  prolong! 
destroy  germs,  even  in  a  dry  state. 


LETTERS  TO  THE  EDITOfi. 

{W€  do  not  hold  ouTnivet retpormbUe  fw  <&4  opjtm$«f 
our  eorrtapondenta.  The  EdUor  regpeet/uUv  requait  tia:  ii 
communieatioru  $hould  be  draum  up  as  hriefy  oeyusikk.) 

AU  eommunieationa  should  he  adJresMil  (o  (ic  Eorrox  (/ 
AtfEsroLiiiH  WtcnASiCt  d33i.  Strand,  W.C. 

AU  Cheques  and  Pbst-offiee  Orders  to  be  madt  pdgal^  n 

J.  PASSaO&B  EOWAKDS. 

•,•  In  order  to  faeilUaU  referfounf^  Carresp<mifiti,  via 
tpeakmif  of  any  letter  previously  inserted^  vSl  o^ij'  f 
mentioning  the  number  o/  the  Letter,  as  wUastiif^rt 
ufhieh  it  appears, 

"  I  would  have  evexyone  write  what  he  knoin,  md  u 
muoh  as  be  knows,  bot  no  more;  and  UuU  ooti&tiii 
only,  but  in  all  other  sabjects :  Fbr  Booh  a  penoo  mt 
have  some  particular  knowledge  and  expeneow  of  tk 
natore  of  such  a  pexwm  or  tnoh  a  fountain,  that  u  b 
other  thix^,  known  no  more  than  what  ererfboijis^ 
and  jeL  to  keep  a  clatter  with  this  little  pittance  of  hK 
win  undertake  to  write  the  whole  body  of  phfncks  a  r.^ 
from  whemoe  great  inoonvenienoes  deri?e  their  otigiaL* 
—Montaign^s  Essays, 

THE.cmr  AND  axrHiBS  of  londoi 

IKSTITTTTE— THE  WHITE  SPOT  01 
SATITBirS  BINaS-THE  HETBOSITIC 
THEOBY  AND  "  E.B. A.S."— VBLOCITT 
IN  EIXIPTIC  OBBIT— THE  PLAHH 
MABS— THECOBONA,  THE  ZODIACAL 
UGHT,  AND  THE  AXJBOBA-PHBEKO- 
liOOY— THE  MASS  OE  A  BINABTSTAB 
— ABEAS  OF  A  25in.  OBJECT-OLAS8 
AND  OF  THE  PUPH*  OF  THE  BYE. 

[29928.]— A  VERY  instructive  piece  of  reading  1» 
b^ore  me  as  I  write  in  the  shape  of  the ''  Ke^ 
to  the  Governors  of  the  City  and  Ooilds  of  Loao^^ 
Institute,  April,  1889,"  which  gives,  in  eff«t. » 
detaQed  account  of  the  expenditure  on  the  TdX; 
nical  Ck)llege  in  Finsbury,  ^e  South  London  Scfaj^ 
of  Art,  and  that  delightful  job  the  "  Ceotnil  Inst- 
tute"  at   Brompton,    toffether   with  the  ksl^ 
obtained  for  the  money.    Let  us,  inthefintph^t 
glance  at  the  amount  expended,  before  seeing  «u| 
results  have  accrued  from  the  sum  disbuista.  Be- 
ginning with  the  "Central  Institute,"  Inoteft*: 
the  gross  expenditure  on  this  part  of  theito* 
amounted,  in  1888,  to  £10,242  Ifo.  5d.-<ir,  did«'.- 
in^  students'  fees,- to  £8,381  6fl.  8d.-in  cowwcte* 
with  which  it  is  worthy  of  remark  that,  ^^** 
school  fees  received   at   Brompton  amounted  t 
£1,725  88.  3d.,  at  the  real  workmg  centre  of  Tad- 
nical  Education  in  Finsbury  they  reached  w^ 
of  £1,908  5a.  6d.,  the  expenditure  at  the'*!^^ 
tute "  b€^  as  I  have  said,  £8.381  6«.  Si.  ^ 
that  at  the  Technical  College  was  only  £6,08*2  ^  ^^ 
A  glance  at  the  salaries  paid  at  these  ^'^^\*'2, 
respectively  will  go  some  little  way  towii*  ^- 
exnlanation  of  this  discrepancy,  for,  to  begin  tj- 
it  IS  noteworthy  that  each  '*  Professor  "i*^ 
£1,000  a  year  at  South  Kensington,  whfle  ^J^ 
cipal  and  Professor  in  Finsbury  has  onJT  if*" 
Professor  of  Engineering  £600,  and  the  r^^L}. 
Chemistiy  £500  (exactly  one-half  of  the  sump^^ 
by  his  luckier  confrere  at  Brompton).   "**  V 
further,  some  person  who  nets  the  dianmof  ^  ^ 
salary  of  £1,000  as  "  Educational  Adri«ff.'  y: ' 
however,  wo  come  to  the  South  l^jndon  J^-  'J  ^ 
Art,  we  find  *-the  Superintendent  of  Sl^jw* 
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munificently  rewarded  with  £85  a  year!  But, 
then,  if  the  Central  Institute  is  to  be  kept  up  in  all 
its  maffnificenoe,  there  mast,  of  ooune,  oe  screwing 
and  cheeseparing  somewhere.  In  their  report,  the 
Council  deplore  Uie  withdrawal  of  the  annual  sub- 
Mcription  of  £4,000  hitherto  given  by  the  Drapers' 
Companjr.  Now,  it  is  abundantly  evident  that  a 
great  giuld  would  not  sever  its  connection  with 
such  a  scheme  as  that  of  the  Institute 
lightly,  or  save  for  some  grave  and  excel- 
lent reason.  It  would  be  curious  to  inquire  exactly 
what  that  reason  is.  That  it  is  one  of  the  greatest 
importance  is  evidenced  by  the  words  of  tiio  Council 
themselves,  who,  idfter  making  apparently  an 
urgent  appeal  to  the  Drapers  to  resume  their  sub- 
scriptions, confess  that  "  it  is  with  great  regret  that 
ths  Council  have  to  report  that  the  Company  have 
not  seen  their  way  to  reconsider  the  dedsion  arrived 
at  in  March.  1888."  By  the  bye,  turning  to 
JFh  itaktfr*8  Ahnanack  for  a  list  of  the  City  Guilds,  I 
•observe  that  three  of  the  **  great  "  Companies,  the 
Merchant  Taylors,  the  Haberdashers,  and  the 
Vintners,  have  never  eontributed  anything  towards 
the  scheme,  and  now  that  the  Drapers  have  dropped 
out  of  the  list  of  contributors,  one  third  of  uiese 
**  great"  Companies  are  holding  aloof  from  it. 
Perhaps  their  clerks  are  indifferent  about  knight- 
hoods and  the  like. 

Passing  to  results,  it  appears  that  smce  the 
•opening  of  the  Central  Institute  in  1885,  98  students 
bave  matriculated.  Many  of  these  seem  to.  have 
secured  remunerative  appointments,  more  than  one 
of  them  excellent  ones.  How  far,  though,  it  is  either 
necessary  or  justifiable  to  pay  four  "  Professors  " 
.€1,000  each,  to  say  nothing  of  an  army  of  lecturers, 
demoustators,  an  assistant  in  a  "  Research" 
Laboratory,  &c.,  &c.,  to  attain  the  results  tabulated, 
onay  very  reasonably  be  a  matter  for  discussion.  That 
good  and  valuable  work  has  been  done  in  Finsbury. 
at  the  South  London  School  of  Technical  Art,  ana 
tlirough  technical  classes  and  examinations,  is  un- 
deniable :  and  if  the  £92,958  6s.  9d.,  which  the 
Bix>mpton  building  and  fittings  have  cost  up  to 
December,  1888,  had  been  devoted  to  similar  uses, 
a  notable  addition  might  have  been  made  to  the 
technical  education  of  those  to  whose  inrtruction 
the  nation  is  entitled  to  look  for  beneficial  results. 
But  the  curse  of  South  Kensington  broods  over  the 
scheme.  The  mere  contict  with  (what  the  spelling- 
book  calls)  ''  that  noble  animal  the  horse,"  has  an 
obviously  demoralising  and  degrading  influence 
upon  all  who  are  subject  to  it.  No  more  pitiful 
scoundrel  than  the  *'  welsher  "  or  the  horse- couper 
4)^xifits.  Upon  a  cognate  principle  the  very  air  of 
j^uth  Kensington  reeks  with  jobbery,  and  as  surely 
OA  a  man  catches  malarial  fever  m  the  Pontine 
Marshes,  just  so  surely  does  the  neighbourhood  of 
'3rompton  appear  to  convert  corporations  and 
individuals  alike  into  jobbers  of  the  most  pro- 
uounced  type.  No  greater  blessing  for  real  tech- 
nical education  than  the  collapse  of  the  **  Central 
Institute  '*  could  well  be  imagined. 

The  white  spot  on  Saturn*  s  rings  conti^ousto 
the  shadow  or  the  planet,  referred  to  in  letters 
•29834  (p.  153),  29864  and  29S65  (p.  176),  and  29884 
(p.  19.3),  presents  a  very  perplexing  problem  for 
solution.  If  it  be  merely  an  optical  phenomenon 
nnd  an  effect  of  contrast,  how  is  it  that  it  is  now 
perceived  for  the  first  time,  and  has  never 
previously  arrested' the  attention  of  the  scores  of 
observers  who  have  for  so  many  years  past 
sedulously  studied  Satumian  details  with  sdl  sorts 
and  conditions  of  telescopes  ?  On  the  other  hand, 
assuming  it  to  have  an  objective  existence,  why 
do2S  it  remain  stationary?  Because  if  it  were  a 
colouring  or  bleaching  of  a  portion  of  the  com- 
ponent particles  of  the  ring,  rotation  ouffht  to 
change  its  place.  Photographs  taken  by  tne  aid 
of  a  mirror  or  lens  of  very  great  focal  length  might 
throw  some  light  on  this  subject. 

Xo  !  Mr.  Arman,  I  did  not  call  you  a  fool  (as  you 
insinuate  in  letter  29886  on  p.  195)  for  "  wanting  to 
know  "  what  the  inaccuracies  were  in  the  meteoritic 
hypothesLB.  My  quotation  from  Pope  was  apropos 
of  vour  attribution  of  motives  of  private  pi<}ue  and 
atiuuoaity  against  Mr.  Lockyer,  as  inspiring  my 
criticiams  on  that  gentleman  and  his  discoveries  (?). 
But  the  cat  is  out  of  the  bag  at  last,  and  you  now 
f>ose  before  the  public  as  another  contributor  to 
those  puffs  and  advertisements  of  which  Mr.  L.  is 
60  persistently  the  subject.  I  see  now,  clearly 
enough,  through  the  whole  end  and  object  of  your 
letter.  It  never  occurred  to  me,  on  reading  your 
orifpnal  communication,  that  you  were  such  a  past 
master  of  what  Sheridan's  hero  in  "The  Critic" 
calls  "the  puff  preliminary,  the  puff  collateral,  and 
the  puff  oblique."  In  letter  29792  you  say,  with 
reference  to  uie  exploded  "magnesium  fluting," 
that  you  have  "  no  doubt  that,  in  due  course,  Prof. 
Lrf>ckyer  will  reply  to  Dr.  Huggins."  Well,  on  the 
2iid  of  this  month  this  "  reply  "  reached  the  Royal 
Hocietv.  At  the  conclusion  of  letter  29792  you 
*•  challenge"  mo  "to  point  out  where  Prof.  Lodcyer 
has  gone  wrong."  I  reciprocate  the  attention,  and 
dare  you  to  pubush  in  thc^e  columns  a  report,  verbatim 
c  t  liiei-uiiin,  of  the  diacussion  which  followed  the 
reading  of  the  reply  on  the  2nd  inst.  at  Burlington 
House.  Tou  may  readily  make  an  affidavit  tiiat 
Dcdthcr  the  remarks   of  Prof.   Dewar,  nor  those 


of  Br.  Huggins  himself,  will  be  reproduced 
in  Nature,  It  would  really  almost  seem  as 
though  Mr.  Lockyer  had  never  heard  of  Watts* 
classical  work  on  spectra  at  all !  "  Lockyer  dixit " 
may  satirfy  some  folk ;  but  I  happen  to  be  an 
astronomer,  and,  rightly  or  wrongfy,  astronomers 
do  not  take  his  utterances  as  inspired.  Possibly 
the  fiascos  from  which  "A  Sympathiser  with 
*  F.  B.  A.  S.' "  wade  a  selection  in  letter  29815,  on 
p.  131,  may  render  them,  as  a  class,  cautious  in  this 
matter.  I  merely  state  Uie  fact  without  attempting 
to  theorise  upon  it.  I  do  not  feel  called  upon  to 
discuss  the  curiously  rash  assertion  that  "the 
theories  of  cosmogony  propounded  by  Kant  and  La 
Place,  and  Herschel  and  Proctor,  are  all  very 
similar  to  that  held  by  Tycho  Brahe  more  than  300 
years  ago."  Anyone  curious  on  the  subject  may 
compare  the  excellent  precis  of  La  Placets  theory, 
whidi  appears  under  the  title  of  "  Nebular  Hypo- 
thesis" m  NichoVs  "CydopsBdia  of  the  Physical 
Sdences,"  with  the  article  on  "Meteors  and 
Comets  "  in  Proctor's  "  Other  Worlds  than  Ours," 
as  a  preliminary  exercise.  When  Kepler  sent  a 
copy  of  his  "Mysterium  Cosmograpnicum "  to 
Tycho  Brahe  in  1598,  the  latter  "  advised  him  to  lay 
aside  speculations,  and  apply  himself  to  the  deduc- 
tion of  causes  from  phenomena."  Is  this  advice 
wholly  inappUcable  in  the  present  day  ? 

"  laght  ^»  (query  G8496,  p.  205)  lis  quite  right ; 
+  is  a  misprint  for  — . 

The  discrepancy  which  puzzles  Mr.  Tom  Moore 
(cj^uery  68524,  p.  205)  has  its  orijgin,  first,  in  the 
different  values  of  the  angular  diameter  of  Mars 
obtained  by  mtcrometrical  measurement,  a  source 
of  error  almost  insurmountable  in  the  case  of  any 
bright  disc  on  a  dark  background ;  and  next  in  the 
vanous  amounts  of  the  solar  parallax  adopted  by 
different  authors.  Chambers  ("  Descriptive  Astro- 
nomy") talks  of  the  angular  diameter  varying 
between  4*1"  aind  30*4",  while  Toung,  in  his 
"  Genenil  Astronomy,"  limits  this  variation  between 
3-6"  and  24-5".  With  a  solar  paraUax  of  8*848"  and 
the  Xautieal  Alnmnac  datum  of  5*55"  as  the  equa- 
torial semidiameter  of  Mars  at  mean  distance,  his 
linear  diameter  would  be  4972*4  miles,  very  nearly 
indeed. 

In  connection  with  the  questions  mooted  in  letter 
29909,  p.  218,  Mr.  Penny  should,  if  possible,  obtain 
and  read  Vol.  XLI.  of  the  Mtmoira  of  the  Boyal 
Astronomical  Sodety,  in  which  he  wUl  find  an  ex- 
cellent and  exhaustive  discussion  by  its  editor  of 
the  phenomena  exhibited  by  the  Sun's  Corona  at 
periods  of  greatest  and  least  solar  activity.  Its 
hieMy  complicated  structure  suffices  at  once  to 
inoicate  that  it  is  not,  as  your  correspondent 
appears  to  imagine  possible^  merely  the  visible 
sether !  The  Zc^iacai  Light  is  apparently  either  a 
vaporous  or,  more  probamy,  a  met^ritic  appendage 
of  the  Sun  within  the  orbit  of  the  Eartn.  The 
Aurora  would  seem  to  be  a  terrestrial  phenomenon, 
having  its  origin  wholly  in  the  higher  regions  of  our 
own  atmosphere. 

I  must  still  venture  to  differ  from  Mr.  Mark 
Moores  (letter  29910,  p.  218)  in  his  assumption  that 
Mr.  Bndges'  prindple  can  be  applied  to  the 
measurement  ox  a  drawing  or  engraving  of  any 
mere  full  or  three-quarter  face,  save^  of  course,  in 
the  sense  that  you  may  read  anything  mto  a  portrait 
on  which  the  angle  cannot  be  hud  down  with  a  pro- 
tractor. As  a  \aA  I  was  much  impressed  by  the 
peruaEd  of  Combers  "Phrenology,"  and  devoted 
some  time  to  the  study  of  (what  I  then  beUeved  to 
be)  that  sdenoe.  But  modem  research  on  the 
physiology  of  the  brain  has  so  perfectly  upset  the 
systems  of  Gall  and  Spurzheim,  that  no  oneiamiliar 
with  the  details  oi  recent  investigations  can  for  an 
instant  continue  to  believe  in  a  scheme  which 
mapped  the  cerebral  convolutions  in  so  symmetrical  a 
way  into  areas  of  the  size  of  a  fourpenny-piece. 
Vivisection  may  or  may  not  be  justifiable ;  but,  at 
any  rate,  it  has  enablea  such  able  and  skilled  experi- 
menters as  Ferrier  to  show  the  utter  fallacy  of  the 
location  of  the  so-called  phrenological  "  organs." 
That,  in  a  rough  way,'  tne  possessor  of  a  head  of 
small  dimensions  will,  eateria  paribus^  exhibit  less 
intellectual  capadty  than  a  man  with  a  capadous 
brain,  and  that  when  such  smallness*  reaches  a 
certam  point,  the  subject  of  it  is  idiotic,  may  be 
^^ranted.  To  say,  though  (to  take  a  single 
instance),  that  uie  cerebellum  is  the  seat  of 
"  amativeness,"  has  been  conclusively  shown  to 
be  the  veriest  stuff  and  nonsense.  I  ao  not  speak 
as  one  ignorant  of  phrenology.  I  have  investigated 
it  care^ly,  and  seen  upon  what  a  hollow  and 
baseless  foundation  it  rests.  Perhaps  it  may  not  be 
superfluous  to  add  that  I  have  studied  both  aides  of 
the  question. 

I  gave  "  Finsbury  "  (reply  68362,  p.  222)  Jupiter's 
actual  period  of  revolution,  and  also  the  period  in 
which  the  Earth  (with  her  practically  inaensiblo 
mass)  would  occupy  in  going  round  the  sun  at 
Jupiter's  mean  distance  rrom  him.  If  he  is  not 
satisfied,  I  cannot  help  it. 

Mr.  Lockyer  is  quite  right,  and  "  H.  A."  (query 
68608,  p.  228),  of  course  wrong.  The  areas  of 
cirdes  vary  as  the  squares  of  their  diameters.    The 


0*2in.  in  diameter  =  0*1*  x  3-1416.  Now  0*1 » 
m  0-01  and  one-hundredth  of  3*1416  »  0-031416, 
and  not  0*31416. 

A  Fellow  of  the  Boyal  Astronomioal  Society. 


BOOTIS— B  00B0N2B— IT 
OBIONI8  ~  THE  WHITE  SPOT  OK 
SATtTBK'S  BINQ. 

[29929.]— I WOTTLD  very  willingly  have  tried,  in 
as  far  as  possible,  to  comply  with  the  request  of 
"  F.R.A.S."  to  observe  Venus  with  reference  to  the 
phosphorescence  of  the  dark  side  by  stopping  out  the 
illuminated  disc,  but  it  has  unfortunately  happened 
that,  since  the  date  of  his ,  letter,  I  haTo  not  been 
able  to  secure  another  telescopic  view  of  the  planet. 
On  March  30 1  saw  Venus,  but  could  see  nothing  of 
the  phosphorescence.  My  previous  observabous 
were  made  in  1884,  and  published  in  Transactions 
No.  4  of  the  LA.S.  On  the  recent  occasion 
(March  16)  when  the  phenomenon  was  so  plain,  the 
appearance  exactly  resembled  that  of  the  "old 
moon  in  the  new  moon*s  arms  " — ^iust  the  appear- 
ance it  presented  to  the  Bey.  Mr.  Perkuis  on 
June  23,  1884,  as  mentioned  by  him  in  his  contri- 
bution in  the  Transactions  referred  to.  I  would 
like  to  know  the  experience  of  "  F.B.A.S."  in  this 
connection. 

The  following  are  the  only  observations  I  have 
secured  of  34  Bootis  since  the  last  given  in  my  letter 
to  the  "  E.  M."  of  May  27,  1887  :  — 

1887.  June  28.    Large  5,  or  6— 4. 

July  15 Orange. 

1888.  Feb.   8 Fine  orange. 

But  though  I  have  not  made  any  other  regular 
estimates  of  magnitude,  I  have  noticed  the  star 
from  time  to  time  in  observing  c  Bootis,  and  have 
also  glanced  at  it  occasionally ;  but  I  have  never 
seen  anything  to  cause  me  to  change  the  opinion 
expressed  in  the  lettw  referred  to,  to  the  effect  that 
it  is  not  variable.  The  observation  of  June  28, 
1887,  above,  may  support  the  observation  of  April 
14,  1887,  given  in  the  previous  letter,  and  showing 
a  ma^.  of  4*7.  Some  observations  of  the  magnitu^ 
of  this  star  during  March  to  May  oi  last  year 
are  given  in  Major  Markwick*s  paper  in  the 
Journal  of  the  L.  A.o.  for  March  of  the  present  year, 
but  do  not,  in  themselves,  show  much  si^  of 
variation ;  nor  does  the  estixnate,  in  the  majonty  of 
them,  differ  substantially  ^m  the  estimate  in  the 
majority  of  my  own.  It  is  noticeable,  though,  that 
the  extreme  difference  between  the  highest  of  my 
own  estimates  (4*7)  and  tlie  lowest  of  Major  Marck- 
wick*s  (5*4)  is  greater  than  would  likely  result  from 
errors  of  obsenration;  but  as  my  estimate  would 
need  tobealt^ed  to  5*0  if  reduced  upon  thefi.P.  mag. 
of  my  oompaiison  star  (0  Bootis),  which,  as  Major 
Markwick^  observations  are  upon  a  H.P.  stands[rd. 
it  would  require  to  be,  the  difference  is  a  ^ood  deal 
reduced.  Gan  anyone  furnish  the  ori^al  data 
from  which  Schmidt  concluded  the  variability  of 

this  star? 

iS.  Corona, — ^The  following  are  the  only  observa- 
tions I  have  got  of  this  star  since  the  date  of  last 
induded  in  the  list  given  in  my  letter  in  the  "  E.M." 
of  May  4  of  last  year : — 

1888.  May     11     6*5. 

„       Sept.    10    6*4. 

„       Oct.       8     6*6. 

6    6-4. 

1889.  March  26    6*6. 

As  before,  v  Coronie  is  rated  =  6*0,  and  taken  as 
standard.  Except  the  first,  they  agree  very  well 
with  Major  Markwick*s,  given  in  the  paper  alluded 
to  above.  I  would  like  to  know  wnetner  all  the 
observations  of  this  star  given  in  that  paper  are  cor- 
rectly printed,  because  they  have  a  bearing  upon 
the  question  of  minor  fluctuations  of  lignt  ex- 
hibited by  it,  raised  in  my  own  letter  referred  to. 
That  this  star  exhibits  minor  fluctuations  seems 
pretty  plain,  and  I  have  a  suspicion  that  some  law 
regulates  them. 

This  question  of  minor  fluctuations  in  the  light 
of  variable  stars,  comes  again  to  the  front  in 
"E.  B.  M.'s"  letter  in  the  *•  E.  M."  for  April  19, 
ftf  "Nova"  Orionis.  The  question  is  there  asked, 
"Can  other  observers  corroborate  these  apparent 
irregularities  in  the  diminution  of  the  star's 
light  ? "  I  drew  attention  to  these  apparent 
muior  fluctuations  in  the  light  of  this  star  in  my 
letter  in  the  Enolisk  Meghanio  for  May  13, 
1887 ;  and  I  think  I  may  say  that  my  observations 
since  that  date  confirm  the  suspicions  then  formed, 
and  I  referred  to  the  matter  again  in  the  "  E.  M.** 
for  Nov.  9  last.  The  question  of  the  existence  of 
minor  fluctuations  in  tne  li^ht  of  vari  iblu  stars  is 
one  that  deserves  investigation,  for  it  can  hardly 
fail  to  have  a  beu'ing  upon  the  physical  causes  of 
variation,  implying,  as  it  does,  an  mtermittence,  a 
waxing  and  waning^,  in  the  ener^  of  the  forces  at 
work.  But  such  mmor  fluctuations  are  not  likely 
to  be  detected  or  investigated  by  the  ordinary 
method  of  treating  variable- star  observations,  upr 
which  all  discrepancies  and  irregularities  are  too 
to  be  looked  upon  as  errors  of  observation, 
have  their  "curves  smoothed,"  &c.  I  sus 
that  very  few  of  the  variable  stars  in  truth 
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hifait  the  'beautifally  regular  "  Ught-curvee  '*  which 
seem  to  be  the  beau  ideal  of  some.  I  have 
often  thought  that  the  tendency  of  various 
methods  in  vogue  is  to  obscure  the  evidences  of 
interesting  phenomena  in  the  search  for  periodicity 
and  regumr  curves.  I  suspect  that  more  or  less 
tiitperiodic  variation  is  more  frequent  than  is  often 
supposed.  The  question  of  minor  fluctuations  has  a 
special  importance  in  the  case  of  this  star,  for  if  they 
exist,  they  dispose  at  once  of  one  of  the  theories 

Sut  forwa^  to  account  for  its  phenomena — that  of 
deir  being  due  to  parallax  alternately  bringing  the 
star  into  view,  and  partially  hiding  it  b^ind  the 
edge  of  a  mass  of  light-aMorbing  matter.  (This 
theory,  it  will  be  remembered,  has  oeen  extended  to 
some  18  other  variable  stars).  I  have  seen  other 
observations  which  confirm  the  existence  of  these 
fluctuations,  but  have  not  got  them  beside  me  just 
now;  so  I  niay  take  another  opportunity  of 
adverting  to  this  question  in  connection  with  this  star. 
Not  much  notice  seems  to  have  been  taken  of  the 
circumstance  that  it  cannot  always  be  the  satne 
white  spot  which  is  seen  at  the  edge  of  the  shadow 
of  the  oall  upon  Saturn's  rings,  inasmudi  as  the 
rotation  of  the  ring  is  bound  to  carry  it  away  from 
that  position.  If,  therefore,  this  is  a  real  pheno- 
menon, and  not  an  optical  one,  it  ought  only  to  be 
visible  at  such  intervals  as  the  rotation  of  the  rings 
brings  it  into  that  position  where  the  contrast  of  the 
shadow  permits  of^its  being  seen.  It  might,  then, 
enable  the  i)eriod  of  rotation  to  be  properly  deter- 
mined. It  is  difficult  to  see  how  the  ^enomenon 
can  be  an  optical  one,  seeing  it  has  been  observed 
by  so  many  different  trustworthy  observers  at 
different  stations,  and  with  telescopes  of  each  kind. 
It  is  difficult  to  see,  too,  how  it  can  be  optical  and 
yet  new.  If  optical,  it  ought  surely  to  have  been 
visible  before  when  conditions  were  similar.  The 
behaviour  of  the  phenomenon — sometimes  visible 
and  sometimes  not,  and  yet  tiie  visibility  not  seem- 
ing to  be  periodic  (at  least,  so  far  as  I  have 
noticed  ttom.  the  accounts)  —  suggests  that 
it  is  not  a  spot,  but  a  longish,  narrow 
marking  not  discernible  upon  the  general  surface  of 
the  rin^,  but  brought  into  view  by  the  contrast  of 
the  shadow.  It  is  not  very  easy  to  make  out  the 
account  given  of  the  Lick  results  obtained  with  the 
great  telescope.  "  A  kind  of  yellowish  deforma- 
Qon  or  lump  was  indeed  noticed  close  to  the  shadow 
on  two  or  tnree  occasions,  but  it  proved  to  be  due 
partly  to  bad  definition,  for  it  was  only  seen  when 
the  air  was  unsteady ;  and  portly  to  contrast,  for  a 
similar  appearance  was  produced  in  any  part  of  the 
ring  by  tne  use  of  an  occulting  Imr."  Surely  the 
two  arguments  are  not  quite  harmonious.  But  the 
statement  as  to  contrast  producing  a  similar  appear- 
ance elsewhere  on  the  ring  would  rather  bear  out 
the  conjecture  put  forward  above. 

S.  Maitlajid  Baird  Gtemmlll. 
Glasgow,  May  8. 

VENUS. 

[29930.}-— Has  anyone  noted  the  Tnjnifnnm 
aperture  with  whidi  Venus  was  visible  at  conjunc- 
'  tion  ?  I  see  by  your  notes  in  '*  E.M."  that  Miss  E. 
Brown  observed  the  planet  mth  her  6^  Calver,  and 
T.  B.  Clapham  mth  a  b\  Grubb.  My  instrument 
is  a  6^  Calver  equatoreal,  in  which  it  was,  of 
course,  a  very  beautiful  attenuated  crescent,  easily 
measured  in  full  sunshine.  At  2  o'clock  in  the 
afternoon  its  crcscmt  form  was  clear  and  palpable 
in  the  finder  of  less  than  an  inch  aperture.  I 
observed  Venus  on  about  the  2oth  April  at  her 
brightest,  but  it  was  far  more  difficult  to  steadily 
see  the  crescent  form  in  the  finder.  Easy. 

[29931.]— I  WAS  not  so  fortunate  as  Mr.  E. 
Brown  rietter  29S82,  p.  195)  in  following  Venus  so 
near  inierior  conjunction,  on  account  of  cloudy 
weather  here;  but  on  Saturday  evening,  April  27, 
using  an  exquisite  2j^in.  tiiree-draw  telescope,  with 
a  power  of  about  25,  by  Wray,  I  turned  it  at  7.40 
p.m.  near  the  place  in  declination  where  I  expected 
that  Venus  would  be  setting  over  a  mountain 
1,000ft.  high,  lyin^  two  milesN.W.  of  this,  and  at 
once  found  her  m  the  field  as  a  beautiful  thin 
crescent  of  li^ht.  I  followed  her  for  five  minutes, 
when  she  disappeared  behind  the  mountain,  the 
two  horns  were  extinguisbcd  simultaneously,  and 
being  uppermost,  they  were  the  last  features  seen 
of  the  planet. 

Belfast,  May  7.  I.  W.  Ward. 

ASTBONOHIOAIi. 

[29932.] — ^There.  seems  to  me  to  be  a  decided 
want  in  astronomical  matters  of  a  critic.  Even  if 
of  the  kind  described  by  Mr.  Franks  as  "cold- 
blooded," he  might  do  much  good  by  putting  to 
the  torture  all  assertions  of  wonderful  discovenes, 
and  perhaps  still  more  by  taking  a  brief  against  all 
inferences  and  explanations  and  ueories.  If  founded 
on  fact  and  reason,  he  could  not  shiUce  them  j^er- 
manently.  If  not  so  founded,  the  more  he  could 
shake  them  the  better. 

This  idea  has  suggested  itself  to  me  at  the  present 
moment  because,  after  a  long  series  of  "  discoveries '  * 
upon  the  planet  31an,    we  appear,  now  we  ore 


happily  rid  of  him  for  a  time,  to  be  menaced  with 
another  series  of  marvellous  "discoveries"  upon 
Saturn. 

In  VAstronomie  of  the  past  18  months  or  so  has 
been  a  considerable  number  of  dravrings  of  Mars 
showing  the  doubled  lines,  &c..  which  it  pleases  M. 
Schianarelli  to  odl  "canals."  These  lines  are 
strai^t  in  most  instances,  but  the  most  marvellous 
thing  about  them  is  that  they  remain  straight  in  all 
poiitiotu  ofi  t  lie  disc  of  the  planet.  Is  not  this  fatal 
to  any  notion  of  their  objective  reality !  A  straight 
line  on  the  meri^an  of  Mars  would  necessarily 
become  an  apparent  curve  when  near  the  border  of 
the  disc.  The  lines  supposed  to  be  seen  do  not  so 
become  curved.    What  is  the  legitimate  inference  F 

Mr.  Flammarion  regards  these  "canals"^  as 
rivers.  Now  as  the  sunace  of  Mars  is  cut  up  into 
mincemeat  by  the  network  of  lines,  I  think  one 
may  fairly  ask  hew,  where,  and  by  what  means  a 
few  dozen  rivers  to  which  the  Amazon  and  Missis- 
sippi are  driblets  from  a  teapot,  can  possibly  rise  and 
run  their  course  on  such  a  small  globe  as  Mars  ? 

But  I  started  more  especially  to  refer  to  Saturn, 
and  while  I  endeavour  veiy  ineffectually  to 
"objec,"  allow  me  to  say  I  accuse  no  one  of 
manufacturing  observations  or  of  wont  of  good 
faith ;  nor  have  I  any  personal  feeling  except  of  a 
wish  to  be  on  good  terms  with  the  gentlemen  who, 
I  think,  deceive  themselves. 

We  have  quite  a  number  of  observers  testifying 
to  seeing  a  new  white  spot  on  the  rings  of  Saturn. 
They  differ  in  minor  particulars  as  to  shape,  for 
instance,  and  size,  ana  while  some  find  the  spot 
obliterates  the  Cassini  division,  others  see  it  plainly 
through  it,  but  in  one  thing  they  all  agree — ^the 
position.  All  place  it  adjacent  to  the  uiadow  of 
the  ball  on  the  rings.  It  has  not  moved.  It  does 
not  move.  Now  is  there  any  hjrpothesis  of  Saturn's 
rings  which  does  not  suppose  that  the  rings  rotate 
round  the  planet  ?  Can  we  conceive  they  are  im- 
movable? If,  then,  motion  is  conceded,  then  a 
white  spot  upon  the  rings  must  of  necessity  change 
its  position.  We  cannot  then  reg^ard  it  as  re^. 
Well,  what  is  the  probable  explanation  ? 

If  we  look  at  a  dark  object  on  a  bright  ground 
under  some  conditions  of  illumination,  and  then 
sli^htl^r  alter  the  axis  of  the  eye,  in  a  short  interval 
a  hght  image  of  the  object  appears — then  fades,  and 
comes  back  again.  Apply  this  to  the  shadow  of 
globe  of  Saturn  on  the  rings.  The  black  shadow  is 
gazed  at  intentiy,  and  t^en  unconsciously,  or  almost 
so,  the  eye  is  diverted  to  the  adjacent  part  of  ring, 
and  a  famt  image  of  the  dark  shadow  appears  to  be 
superposed  on  the  ring.  An  observer  eager  to  dis- 
cover, and  working  to  the  utmost  limit  of  his  in- 
strument and  sight,  sees  this  as  a  white  something, 
and  tiring  the  same  look  at  dark  shadow  and  bright 
ring  alternately,  and  again  obtaining  same  result, 
is  satisfied  of  the  reality  of  his  observation.  There 
is  abundant  proof  that  once  told  a  thing  is  there 
even  many  eminent  observers  can  see  it,  and,  in 
fact,  by  the  same  course  of  observation  and  eAight 
motion  of  eye,  they  do  see  it,  althou^  not  there. 
Let  anyone  try  the  experiment  of  making  a  drawing 
of  Dortion  of  Saturn  exhibitini^  the  shadow  of  globe, 
ana  look  at  it  in  not  too  bnght  a  light,  and  they 
will  have  no  difficulty  at  all  in  seeing  a  white  spot 
where  they  know  none  exists.  I  have  tried  it,  and 
can  produce  the  ghost  at  once. 

We  have  another  supposed  observation  resus- 
citated in  L^Astrotiomii'j  that  of  seeing  the  crescent 
of  Venus  with  the  naked  eye.  Let  anyone  make  a 
crescent  of  a  bright  piece  of  wire  |in.  from  cusp  to 
cusp,  and  place  it  in  the  simshine  25  yards  away, 
and  try  what  he  can  make  of  the  crescent.  It 
would  be  instructive  to  try  at  what  distance  people 
who  claim  to  see  this  crescent  can  read  a  page  of 
print  not  familiar  to  them.  Unless  they  can  see  to 
read  at  four  times  the  distance  an  average  sight 
permits,  it  is  scarcely  likely  they  can  recognise  the 
crescent  of  Venus. 

I  wish  some  able  hand  would  undertake  the  attack 
on  similar  statements.  Edwin  Holmes. 


THE  MOON'S  AliBEDO,    &c. 

[29933.1—1  HAVE  again  to  thank  "  F.R.A.S."  for 
his  remarks  in  29737,  and  will  get  Nasmyth's  and 
Carpenter's  "  Moon." 

Regarding  the  relative  darkness  of  Grimaldi, 
cannot  some  reader  of  "  Ours  "  help  us  with  photo- 
metric measurements  in  this  difficult  and  interesting 
series? — ^taking  Aristarchus  as  the  white,  and  a 
lunar  shadow  as  black.  Until  we  compare  the 
"half -tints"  with  black  and  white  oh  the  moon 
itself  it  seems  to  me  we  shall  only  have  guesswork. 
I  have  had  thirty  years*  practical  experience  as 
draughtsman,  alsopamting  in  oils  and  water-colour, 
drawing  on  wood,  Hcc,  vet  cannot  see  Grimaldi  as 
anything  like  even  half-way  between  white  and 
black.  By  scale  it  seems  to  me  a  pede  grey  or 
fractured  steel  tint^  and  not  as  "  darker  than  dark- 
grey  syenite,"  wHich,  as  "F.R.A.S."  truly  says, 
we  should  certainly  call  black, 

I  do  not  gather  from  Proctor's  "Moon"  that 
ZoUner  used  a  lunar  shadow  as  his  standard  of 
black  on  the  moon.  Can  "F.R.A.S."  say?  Of 
course,  I  foresaw  that  it  would  be  admitted  that 
portions  of  the  lunar  surface  are  as  bright  ojb  (newly- 


fallen)  snow,  and  that  possibly  sudi  plactinsjijr 
actually  snowed ;  but  I  cannot  undenta&d  ^ 
remark  "I  see  no  more  reason   why  AiisUithis 


should  not  have  snow  upon  its  hi^iest  petb^ 

laya   she 
covered."  ~  The  words  "  nighest  peaks  **  teem  owl 


1    do    why   the   Himalaya   should    be  amOtri 


y 


placed,  inasmuch  as  the  "  brightest  *'  peak  of  Aiii- 
tarchus  is  sunk  thousands  of  feet  hehtc  (ke  gemil 
stirface  level  of  the  globe,  while  our  Hi&utlaTan 
snow-peaks  are  all  so  oonnxicuously  taiaed  aJo^ 
the  surface  13,000ft.  to  15,060ft  at  least  not 
seems  confusion  here  of  some  sort.  Many  oftbt 
brightest  portions  of  the  lunar  surface— pmom&blj 
those  thai  are  snowed — are  not  raised  at  iQ,  i^ 
enclides  and  nimln  generally.  Some  are  na 
sunk  thousands  of  feet  below  the  general  gorhfie* 
level.  Hence  I  cannot  see  where  the  re! eroux  tx* 
"  highest  peaks  and  Himalaya  "  apply,  eapeuDj 
on  a  globe  so  destitute  of  atmosphere. 

But  I  hope  "F.R.A.S."  will  not  only  look  into 
this,  but  give  more  than  a  cursory  gla&oe  attks 
cause  of  uie  abnormal  brilliancy  of  inclines  uid 
cliffs.  The  case  seems  to  me  weU  worthy  of  ku 
attention,  as  being  jmf/»4  facie  evidence  that^Yi. 
tation,  at  such  places,  removes,  by  avalandw.  tb 
coating  and  stam  of  meteoric  or  oosmic  dust,  wim 
1  presume  "  F.R.A.S."  will  admit  falls  all  over  thf 
moon's  surface  as  it  does  over  oun.  This  brig^ 
ness  of  the  lunar  cliffs,  compared  to  levels,  is  appa- 
rently the  reason  why,  at  full  moon,  we  see  tk 
limb  so  bright  all  round  compared  to  the  centred 
the  disc    ^ee  Proctor,  pp.  162-4.) 

As  to  the  rays,  I  have  never  seen  the  dectna) 
experiments  referred  to.  The  solution  I  offer  fci 
these  also,  as  "  F.R.A.S."  will  observe,  depends  cs 
the  presence  of  a  stain  or  coating  of  meieoric  dojt 
especially  on  the  levels. 

I  assume  that  this  coating  or  stain  is  ronoTni 
over  lines  of  electrical  sunace  discharge  taldog 
place  from  active  centres — discharges  that  pcsabh 
take  place  at  long  intervals,  each  forming  a  m, 
by  revealing  the  cleaner  snow  surface  and  reno'Tiai: 
the  dust,  the  snow  being  a  non-conductor— a  m&xi- 
mum  of  optical,  with  a  minimum  of  physical,  effed 
The  fact  toat  many  rays  end  abruptly  at  cratenled 
me  to  look  on  such  as  guided  thereto  by  electnol 
induction. 

Surely  "F.R.A.S."  vriU  admit,  Ist,  th&tlk 
rays  are  evidence  to  us  of  the  passage  OQtvari«(!i 
some  "  force  "  radially,  that  also  does  not  inflnoft 
or  deform  the  surface  modelling.  2nd,  that  nijE,  ti 
a  rule,  proceed  from  conspicuous  craters— ocas,  or 
cold  volcanoes  as  I  should  call  them— and  th&t  tt 
such  centres,  when  active,  electrical  disdurge  '"* 
likely  to  occur.  3rd.  that  meteoric  dust  is  of  a  semi* 
metallic  nature,  while  snow  is  a  non-ooDdoctor. 

I  feel  certain  that  he  will  also  admit  that  tb; 
solution  I  offer  is  not  a  whit  more  incredible  (wia 
examined)  than  the  so-called  "solutions"  offesvi 
for  these  imearthly  features  before. 

As  to  the  P.S.  in  my  letter,  I  ask  "  Why  Us  thi 
moon  got  no  distinct  polar  caps?"  Becaojcit 
seems  to  me  an  anomaly.  She  shouhi  have  pck 
snow  caps  if  there  had  been  formerly  air  and  iniet. 
for,  as  "Neison"  truly  says,  on  the  poles  "loli: 
heatisnil"  (p.  37,  the  "Moon"),  and  hence  the  aw» 
caps  must  be  i)ermanent.  The  sun's  heat  could  &t)( 
melt  them  off  if  once  formed. 

What  I  maintain  is,  that  the  snow  caps  are  thru 
and  have  slowly  extended  to  and  closed  otct  tk 
equator,  the  entire  globe  being  thus  cased  in  sum 
forms,  and  hence  we  see  no  distinct  marking  or  ojx 
as  in  Mars.  Can  anyone  say  why  the  moon  dtoali 
not  have  polar  snow  caps  ? 

Sibsagar,  Asam.  S.  E.  FesL 


AK  OIJ>  AJKEBICAK  I^OCOMOTITE. 

[29934.]— The  ^teresting  contribution  by  Xf 
Stretton  of  "  Old  Ironsides  '^in  letter  29Sa3.i»dore 
me  to  inquire  if  any  details  are  known  nEspecdof 
the  reversing  gear  of  this  early  locomotiTe,  as  fnso 
the  short  description  this  is  not  quito  clear. 

In  the  "  Rocket,"  which  preceded  the  "  P1m« 
b^pe  of  engine,  the  cylinders  and  valves  ban^  ^ 
tne  footplate,  the  valve-rods  were  temporarO;  <iv' 
connected  from  the  two    loose  eccentrics,  v^'^ 
latter  were  independent  of  each   other,  aimI  ^ 
valves  reversed  by  hand.  This  appears  to  baTeb»i 
the  priinitive  mode  of  reversing  when  eooentrR^ 
were  used,  and  in  which  arrangement  theiv  is  ^" 
perly  no  reversing  lever.    In  what  appears  to  I*?  ^ 
nexi  improvement  the  two  eccentrics  wwe  bse^ 
permanently  at  right-angles  to  each  other  oa  tbi 
ends  of  a  snort  tube  or  sleeve,  the  whole  bem^ 
loose  on  the  axle,  and  movable  also  in  the  dii^^ 
of  its  length.     The  eccentric  rods  were  hiiifai^ 
their  straps  to  allow  of  this  movement.    At  ^ 
end  of  the  sleeve,  and  near  to  each  eocentnc. ' 
driver  was  permanently  fixed  to  the  axle,  oDd  to- 
nished  with  a  projection  or  pin ;  on  apeitaj*  <f  <T- 
corresponding  to  it  was  provided  in  each  eortno^i 
plato  m  whi<m  this  pin  oould  enter  wh«n  ihe  «^ 
with  the  two  eccentrics  was  shifted  towards  il :  ^ 
driver  was  fixed  in  position  for  fonranJtthtftJ*** 
for  backward  gear ;   the  sleeve  with  it»  •^^ 
was  shifted  to  Uie  one  side  or  the  other,  ^r^ 
into  gear  with  one  or  other  of  thsss  diivtff  1?  * 
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lever  on  the  footplate.  Thia  appears  to  be  one  of 
the  eariiest  apphcationji  of  a  revei'»\ng  lever. 

The  foregoing  arrangement  was  described  by 
Fambour,  and  seenis  to  nave  been  much  used  in  the 
engines  on  the  Liverpool  and  Manchester  Bailway 
at  an  earl^  period,  ft,  however,  did  not  obviate 
the  neceanty  of  moving  the  slide-rods  by  band  to 
reverse  the  engine  when  it  had  stopped  in  the  usual 
way,  unless  the  right  aperture  and  pin  chanced  to 
be  oppodte  each  other ;  but  it  adnutted  the  pos- 
aibilxty  of  reversing  during  movement,  and  this 
without  any  alteration  of  the  slides  by  hand,  as  the 
sleeve  and  eccentrics  could  be  moved  out  d  gear 
with  one  driver,  and  caused  to  drop  into  gear  with 
the  other  while  the  axle  was  revolving.  Semi- 
circular Blots  in  the  eccentrics  would  not  admit  of 
this,  for  the  engine  woiUd  then  require  to  actually 
ravene  its  motion  before  the  pins  could  t^ce  up  their 
new  position  in  the  dots. 

As  the  ecoentrics  of  *'  Ironsides"  are  described  as 
having  semicircular  slots  which  appertain  to  the 
more  primitive  arrangement  where  there  was  no 
reversing  lever,  and  uie  engine  was  reversed  by 
**  changing  the  position  of  the  eccentric  by  means 
of  a  lever  from  the  foot-plate,"  which  seems  to 
imply  something  more  resembling  the  sleeve 
arrangement  last  described,  it  is  not  quite  clear 
what  the  gearing  actually  was. 

On  aeoount  of  the  interest  attached  to  the  evolu- 
tion of  revening  gears,  I  am  tempted  to  take  this 
opportunity  of  inquiring  whether  it  is  Imown  to 
whom  the  credit  is  due  of  fixing  the  two  eccentrics 
on  a  sleeve  and  applying  the  rcverainy  lever  in  the 
arnngement  above  described.  A.  Marson. 


OBOAN  KATTEBS-^BNBBAIi  DESIOir 
IN  ITS  BSIiATIOir  TO  TONB-OOIiOITB- 
INa. 

[29935.l--lHi.VE  already  replied  to  Mr.  Audaley's 
request,  snowing  tvpe  and  anti-type,  re  himself  and 
the  great  New  York  firm,  and  as  regards  the  St.  Bar- 
nabas organ — of  which,  I  suppose,  we  shall  never  hear 
tiie  last — ^why,  I  have  already  admitted  {videmj 
letter  in  your  issue  of  the  3rd  May)  that  Lord 
Dundreary  mott  certainly  had  a  cousin  who  played 
the  German  flute,  and  I  will  now  gladly  add  that  it 
reflects  the  greatest  credit  on  Lord  Dundreary ! 

Mr.  Audsley  has  dragged  me  into  a  position  of 
prominence  to  which  I  did  not  aspire  when  I 
responded  to  Mr.  Dixon*  s  invitation  to  criticise  his 
chamber-organ  scheme.  He  has  publicly  committed 
himself  to  an  im^ualified  admiration  of  my  work, 
the^  merits  of  which  he  tries  to  explain  away  by 
saying  that  it  is  not  my  work,  though,  inconsistently 
enough^  he  can  name  nothing  so  good,  in  his  oum 
ettimattan,  not  bearing  my  name. 

Well,  in  repl^  to  that,  I  thank  him  in  the  name 
of  the^  firm  wmdi  I  now  represent,  for  his  useful 
advertisement,  and  so  will  my  late  partner,  Mr. 
Thjmne,  who  is  still  my  oo-worker,  and  so  long  as 
he  recommends  that  firm,  which  he  majst  do  now 
OT^  compromise  himself,  I  care  nothing  of  what  he 
thinks  of  me,  or  what  my  supposed  merit  may  be 
in  connection  with  work  a&eaay  executed. 

Mr.  Audsley  rightly  quotes  my  motto :  I  have 
tried  to  act  upon  it  for  some  40  years.  It  is  an 
honest  one,  for  it  wrongs  no  one,  and  it  expresses 
good,  broad,  Christian  sense.  ^'  Compare  for  your- 
self, and  then  gyre  honour  where  honour  is  due ! " 
Thus  I  close  this  correspondence. 

Carlton  C.  Uiohall. 

Woodstock-road,  Shepherd's  Bush.    May  1 1 . 


[29936.]->Wox7LD  Mr.  Audsley  and  Mr.  Robinson 
be  kind  enough  to  give  me  their  opinions  as  to  the 
age  of  an  old  instrument  which  has  lately  come  into 
my  possession  f  I  can  find  no  date  or  name,  but  think 
about  100  years  old.  Also  a  description  of  the  stop 
"  Taoett "  (see  below),  which  I  think  does  not  now 
exist.    The  specification  was  as  follows : — 

1.  Open  diapason. .  Ten.  B  to  D  . .  metal  ....  8ft. 

2.  Stopped  do B  B  to  D  ....  wood  ....  8ft. 

3.  Principal B  B  to  D  ....  metal  ....  4ft. 

4.  Stopped  flute  ..  Ten.BtoD  ..  wood  ....  4ft. 
6.  Fifteenth B  B  to  D  ....  metal  ....  2ft. 

6.  Comett    BBtoD....      ?      ....    Pj 

7.  Seaquialtra BBtoD ?      ....     P 

8.  TaceU Cannot  trace  it      ?      . . . .    P 

I  see  that  it  has  been  altered,  but  evidently 
some  years  back.  Stops  Nos.  6,  7,  8,  are  left 
out  entirely  now ;  Nos.  1 — 5  stfll  remain.  The 
manual  has  thick  white  lyory  lines  centred 
in  the  black  keys,  and  the  white  keys  are  over 
iin.  thick,  bevelled  edges  and  scalloped  fronts. 
The  names  of  stops  appeared  on  brass  plates, 
l|r  by  f  (in  my  possession),  above  their  respective 
knobs,  which,  I  presume,  were  small  blank  ones. 
The  case  is  of  Spanish  mahogany,  with  angels* 
faces  and  wings  carved  in  bold  relief  at  each  comer. 
Gilt  speaking  front.  A  pedal  organ  CC  to  F  =  18 
Bouroon  pipes  have  also  been  added  —  when,  I 
do  not  know ;  also  lowest  B  removed  &om  manual. 
The  design  is  bold  and  grand,  and  is  much  the  same 
as  what  mav  be  found  in  an  old  City  church,  but,  of 
coarse,  ainaller.  I  should  be  very  glad  to  see  any 
opinions  on  it.  Taoett. 


OBOAK  KOKSNCI.ATTJBE. 

[29937.]— Whkk  I  wrote  my  former  letter  I  was 
trusting  entirely  to  a  (tor  an  Englishman)  very 
intimate  knowledge  of  German.  'Die  remarks  of 
Mr.  Audsley  and  of  **  (h-ganon  "  have  caused  me 
to  look  up  several  dictionaries.  In  every  one  I  find 
the  wora  gedackt  applied  technically  to  an  or^an 
stop,  and  to  nothinff  eUe ;  the  word  ^edeckt  bemg 
adaed  as  an  explanation.  Either  is,  therefore, 
correct — ^the  one  philolo^cally,  and  the  other  by 
user,  and  the  other  variations  employed  by  your 
correspondents  are  clearly  inadmissible.  But  the 
curious  question  arises.  Whence  comes  this  word 
gedackt? 

I  can  read  all  kinds  of  G^erman,  ri^ht  away  back 
to  the  '^  Niebelungen  Lied,"  and  I  fail  to  remember 
a  verb  dacken  anywhere.  There  is  Dach.  a  roof ;  and 
dachen,  to  roof  in,  the  p.p.  of  whicn  would  be 
gedacht  —  i.e.,  h  and  not  k.  Why  and  how 
did  gedeckt  become  gedackt?  and  why  is  this 
variation  only  met  with  when  alluding  to  organ- 
stops?  We  have  Deck,  a  deck;  Deckel,  a  cover, 
lid ;  Decke,  a  covering ;  decken,  to  cover ;  all  spelt 
with  an  e,  and  the  onhr  case  where  the  e  is  replaced 
by  a  is  Dach,  a  roof ;  but  here  the  k  at  once  changes 
to  A.  I  confess  to  being  very  puzzled.  Perhaps 
amongst  the  readers  of  *'  Ours  "  may  be  a  German 
who  can  help  us,  as  I  am  reduced  to  consider  the 
intit>duction  of  gedackt  as  probably  due  to  some 
local  patois.  Q.  W.  S. 


H7DBAULIC       OBaAK  -  BLOWEB— 
WATBB  M0T0B8. 

[29938.]— I  AX  glad  that  our  old  and  valued 
contributor,  "  F.  A.  M.,"  has  opened  the  subject  of 
water  motors,  as  I  was  about  to  write  on  a  some- 
what kindred  subject  for  the  last  few  weeks,  but 
native  modesty,  or  something  else,  prevented  me. 

I  have  lately  become  the  possessor  of  a  small  single 
manual  organ,  from  which  I  derive  a  good  deal  of 
pleasure.  There  is  one  drawback,  however,  and 
that  is  the  blowing.  As  a  friend  expressed  it,  ^ '  The 
continual  pumping  at  the  bellows  takes  away  a  good 
deal  from  the  poetry  of  music."  Add  to  uiis  that 
the  pedals  cannot  be  used  except  when  another 
person  is  employed  to  blow,  which  is  not  always 
possiUe  or  convenient,  I  thwefore  propose  making 
an  hydraulic  blower,  the  details  of  which  I  submit 
to  the  kind  readers  of  the  '*  E.  M.'*  for  criticism  and 
advice. 

The  organ  has  but  a  single  feeder,  and  requires 
twenty  motions  of  the  foot  through  a  space  of 
lOin.  with  a  pressure  of  281b.  per  minute. 
This  represents  466ft. -lb.  per  minute.  For  the 
hydrauhc  blower  I  would  require,  say,  700  as  the 
maximum  working  power.  I  live  in  a  country 
house  far  away  ^m  the  conveniences  of  water- 
works and  town  pressure ;  but,  still,  I  have  certain 
conyeniences  of  my  own.  Tiie  house  is  double, 
with  a  valley  between,  a  shoot  conveys  the  water 
from  the  valley  through  the  attic  to  the  back  of  the 
house.  In  this  attic  I  propoM  placing  a  number  of 
empty  petroleum  casks,  as  oeing  a  cheap  and  sub- 
stantial form  of  dstem. 

From  that  to  the  dining-room  where  the  organ  is 
placed  I  could  ^t  a  fall  of  20ft.,  or  by  placing  the 
Dlower  in  the  kitehen  immediately  underneath,  say, 
25ft.,  with  still  enough  to  spare  to  conduct  the 
water  away.  This  faU  would  be  yertical  almost, 
having  no  more  than,  say,  3ft.  horizontel.  This 
would  represent  an  effectual  pressure  of  about 
ll*71b.  per  square  inch— neglecting  friction,  say, 
101b. 

Now  to  come  to  the  motor.  This  would  consist 
of  a  cylinder  something  like  a  steam  -  engine 
cylinder,  but  with  only  two  ports — viz.,  an  exhaust 
and  lower  supply  port.  There  would  be  no  cover, 
and  consequently  no  stufiing-box.  The  dimensions 
of  the  cylinder  would  be  Sin.  diameter  by  5iu. 
stroke,  whidi,  working  at  24  strokes  per  minute  at 
a  pressure  of  101b.,  would  produce  the  700ft.-lb. 

The  chief  thing  that  troubles  me  is  the  means  of 
moving  the  dide- valve.  I  thought  of  having  a  stop 
on  the  piston-rod,  so  that  when  it  reached  to  within 
about  an  inch  of  the  stroke  it  would  strike  against 
a  lever  which  would  push  the  slide-valve  in  one 
direction,  and^  on  ite  return,  would  push  it  in  the 
other,  something  like  the  stop  in  a  planing  machine. 
This,  I  am  a&aid,  would  not  do,  for,  as  water  is 
inelflistic,  the  moment  the  valve  covers  the  inlet 

S3rt  the  whole  thing  would  come  to  a  standstill, 
y  having  the  e^diaust  open  a  little  sooner  than  the 
supply  closee  I  niight  avoid  this ;  but  I  can  con- 
ceive a  case  in  whi<^  the  machinery  would  stop  just 
at  this  point  and  let  all  the  water  run  to  waste. 
The  only  alternative  appears  to  be  a  weight  falling 
from  siae  to  side  and  opening  and  closing  the  valves 
almost  instantaneously ;  but  the  bump  of  this,  even 
when  5ft.  under,  in  the  kitehen,  and  when  well 
padded  with  felt  or  indiarubber,  would,  I  think, 
take  away  considerably  from  *'the  poetry  of 
music." 

Will  some  one  who  has  had  experience  in  such 
matters  kindly  advise  me? 

Now  for  a  governing  apparatus.  I  could  have 
the  supply-pipe  passing  very  close  to  the  wind- 
chest,  ana  tue  starting-cock  attached  to  the  top 


(i 


board  of  the  wind- chest  in  such  a  manner  that 
when  the  latter  is  full  it  shute  off  all  the  water 
from  the  cylinder,  and  thus  stops  it,  until  the  wind 
running  out  again  opens  the  cock,  and  starts  aftesh. 
Thus  the  supply  of  water  and  wind  would  vary 
according  to  the  character  of  the  music  and  the 
number  of  stops  used. 

As  to  the  Quantity  of  water  required,  the  area  of 
cylinder  is  3o'343c.in. ;  multiplied  by  24  by  60,  gives 
50,894c.in.  nearly,  or  183  gals,  an  hour.  This  is 
when  working  at  full  pressure  ;  but  I  think  lOOgals. 
would  be  nearer  the  mark.  (The  area  of  the  supply 
pipe  was  to  be  lin.) 

I  meant  to  ask  a  little  advice  about  a  small  wind- 
mill to  help  the  rain-water  for  this  blower ;  but  I 
think  our  mdulgent  Editor  has  been  tried  enough 
by  m^  long  letter,  and  so  I  will  postpone  my 
inquiries  to  another  time. 

I  may  be  permitted  to  point  out  to  **  F.  A.  M." 
that  the  screwing  down  of  the  valve  certainly 
would  save  water  in  any  engine.  The  cylinders 
must  fill,  but  they  do  so  more  slowly,  and  the 
motor  would  conseouently  move  more  slowly,  but 
apparently  with  unoiminished  power  or  pull. 

'*  F.  A.  M.'s  "  plan  appears  to  be  usexul  in  small 
powers  for  varying  the  velocity  with  the  greatest 
nicety;  but   it  would   scarcely   affect   the  prime 
motor.    This  is  my  impression;  but,  of  course, 
may  be  wrong.  J.  I4.  D. 

BOSS  BNaiNBS— OBNAUENTINa  IBBS- 
aiTLAB  8UBFACES— CUTTEB-BABS. 

[29939.  J— I  WAS  glad  to  find  from  the  letter  of 

Cape  Town,"  that  I  am  not  alone  in  my  desire  to 
hear  more  about  rose  engines.  "  Cape  Town  "  may 
be  interested  to  loiow  that  I  have  made  a  rose 
engine  attachment  on  the  principle  of  the  eccentric 
disc  connected  by  change- wheels ;  and  on  p.  350, 
Vol.  XLI.,  he  may  see  printe  from  blocks  cut  in  it. 
I  have  now  undertaken  a  straight- line  chuck  to  be 
used  in  connection  with  it,  which  will,  I  think, 
enable  me  to  do  some  very  pretty  work,  including 
the  patterns  in  imitation  of  watered  silk,  &c.  As  to 
the  rose  cutter^  I  am  told  it  is  slow  in  its  action 
when  deep  cuttmg  is  required,  and  no  doubt  that 
was  why  Mr.  Evans  added  a  driller  to  work  in  ite 
little  tool-box.  I  have  used  my  apparatus,  as 
**Cape  Town"  sugsests.  to  make  some  wooden 
roseUes,  and  it  woula  make  them  in  brass,  but  they 
would  only  have  plain  waves,  and  these  can  be  as 
well  produced  by  the  eccentric  disc,  with  the  great 
advantage  that,  by  altering  the  eccentricity  vou  can 
regulate  tiie  depth  of  the  wave.  I  am  inclined  to 
thmk,  however,  that  the  introduction  of  gearing, 
though  so  convenient,  detracts  from  the  absolute 
precision  of  the  movement  obtained  by  means  of  the 
copying  principal.  Perhaps  the  best  plan  would  be 
to  mount  the  rosettes  on  a  rocking  headstock  in  such 
a  way  that  they  and  their  rubbers  could  be  moved 
nearer  to  or  further  from  the  centre  of  osoillation, 
BO  as  to  give  a  greater  or  less  angle  of  vibration 
from  ea(£  rosette,  as  might  be  d^ired.  Perhaps 
Mr.  Maclean  will  say  a  word  on  the  subject. 

Since  my  last  letters  I  have  paid  a  visit  to  the 
workroom  of  "C.  C.  E.,"  ana  learnt  from  him 
many  matters  of  interest.  One  was  tiiat  a  nutshell 
of  irregpilar  shape  can  be  ornamented  without  first 
bringing  it  to  truth.  And,  again,  I  saw  a  piece  of 
boxwoM  which  had  been  ornamented  without 
having  been  turned  up ;  it  was  of  an  irregular  oval 
section,  and  curved  longitudinally ;  it  had  also  been 
hollowed  out,  so  as  to  waye  an  equal  thickness  all 
round. 

Now  that  <*  O.  J.  L."  has  given  us  a  description 
from  Bergeron  of  the  rose  engine  as  it  was,  surely 
someone  will  be  moyed  to  tell  us  something  of  thn 
improvemente  that  have  since  been  made.  Is  there 
any  maker  of  rose  «igines  left  in  this  country  V  It 
is  unfortunate  for  us  tbat  the  men  who  know  most 
of  these  matters  do  not  care  to  write. 

I  am  surprised  to  find  there  are  still  some  who  do 
not  believe  in  the  Haydon  bar.  I  like  it  very  much, 
also  Hines'  *< Eclipse''  internal  cutter-bar;  but 
Hines'  ♦•Universal"  (Haydon)  bar,  with  a  joint 
and  a  nut  on  the  top,  I  consider  a  failure — ^the  joint 
gives  way  sideways,  however  tightly  vou  screw  the 
nut^  and  the  strength  downwards  is  of  necessityjess 
than  in  the  solid  bar.  F.  A.  m. 

OtTTTBB-BABS. 

[29940.] — ^I  HAyB  just  received  my  cutter-bar 
from  Mr.  C.  Taylor,  of  Birmingham,  and,  accord- 
ing to  promise,  I  send  a  sketch  of  it.  I  thmk  there 
wSl  be  no  difficulty  in  understanding  it  from  the 
three  views  I  give.  However,  one  or  two  pointe 
about  it  are  worth  noticing. 

It  is  a  $olid  bar.  The  cutter  resting  in  the  groove 
cut  in  the  solid  lump  underneath  the  oar,  it  mmt  b^ 
firmer  than  any  bar  in  which  the  cutter  is  carried 
either  by  a  shng,  or  by  a  bolt  with  a  slot  in  the 
head,  as  both  IxSt  and  sling  have  to  bear  the  whole 
strain  of  the  cut. 

I  know  that  Smith's  bar  is,  in  some  points,  more 
convenient,  as  the  cutter  can  be  swivelled  to  either 
side,  which  for  some  purposes  is  a  decided  advantage. 

The  bar  I  have  figured  is  not  the  only  form  made 
by  Taylor ;  but  I  have  chosen  it  as  the  most  suitable 
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for  my  present  drcnmstances,  and  not  l)ecanBe  I 
think  it  the  best.  It  will  be  seen  from  the  front 
view  that  its  formation  admits  of  the  tool  having 
any  amouit  of  overhang  you  please,  from  j^in.  or 
less,  to  2in.  or  more. 

I  know  of  no  other  bar  in  which  this  is  Risible, 
and  I  do  know  that  in  my  lathe  it  is  of  considerable 
importanoe  to  reduce  the  overhang. 

In  the  other  form  the  difference  is  simply  that  the 
cutter  comes  directly  under  the  shank,  and  the  bar 
becomes  then  a  cranked  tool.  The  cutters  must 
tiien  be  shorter,  and  the  ovezhang  at  its  least  is 
about  l|in.  I  give  a  sketch  of  this,  which  is  hardly 
correct  m  some  points,  but  will  sufficiently  give  the 
idea. 

Of  course,  though  the  tools  shown  are  round- 
nosed,  the  double-edged  foims  can  be  as  easily 
formed  in  this  as  in  uie  Haydon,  and  for  getting 
into  a  comer  the  side  of  the  tool,  if  it  has  been 
ground  for  the  puipose,  will  do,  or  else  the  front 
angles  may  be  made  80°,  and  then  by  setting  the 
shaiik  angularly  the  same  cutter  will  cut  into  either 
a  right  or  left  comer ;  but  properly  the  bar  is  only 
a  right-hand  tool,  though  it  will  work  well  in 
either  way.  But  now  to  come  to  my  heading — 
What  is  the  best  cutter-bar. 

<*  Tuebor  "  gives  his  voice  in  favour  of  Tangye.  I 
have  heard  it  said  that  in  it  the  cutters  sometimes 
shift  sideways.  Would  he  say  if  he  has  ever  found 
them  do  so,  and  if  he  is  not  afraid  of  sharing  the 
yLals  of  wrath  which  have  been  poured  out  on  me, 
would  he  also  say  what  are  the  faults  he  found  in 
his  Haydon  ?  I  am  curious  to  know  how  far  our 
experience  may  be  alike,  and  also  whether  in  theory 
he  agrees  witn  what  I  have  advanced,  as  against 
the  Haydon  overhang. 

It  must  be  admit£ed  that  in  a  weU-fitted  lathe, 
and  with  cutters  of  certainly  not  less  thui  ^in.,  the 
Haydon  bar  wiU  do  good  work  in  both  pluier  and 
lathe.  "  J.  K.  P.'s  "  evidence  is  enough  to  set  this 
at  rest  for  ever,  and  he  tells  us  he  never  uses  any 
other  bar ;  but  he  uses  it  only  for  plain  turning  and 
planing,  having  solid  tools  for  right  uid  left  work 
on  ends  or  comers. 

I  do  not  know  whether  I  am  quite  right  in  saying 
he  has  discarded,  or  even  condemned,  it  for  such 
purposes ;  but,  at  any  rate,  he  does  not  use  it  in 
this  way,  and  I  presume,  if  its  work  was  equally 
good,  and  e^uaUy  convenient  as  solid  tools,  he 
would  so  use  it.  Therefore  its  non-use  may  fairly 
be  taken  as  a  qualified  condemnation. 

Now,  I  am  sure  there  must  be  many  besides 
myself  who  would  like  to  be  able  to  use  a  bar  for 
all  puiposes  in  the  lathe  or  planer,  and  this  evi- 
dently the  Haydon  cannot  be.  What  other  bar, 
then,  presents  greater  conveniences  and  a  wider 
ran^  of  real  practical  uses  P  If  one  bar  does  not 
combine  all,  how  many,  and  what  kinds,  will  be 
found  the  most  useful  ? 

What  work  will  the  Haydon  do  better  than  any 
other  bar?  If  the  answer  is,  None;  then  what 
other  bar  will  do  as  good  work  as  the  Haydon's 
best,  and  do,  in  addition,  work  the  Haydon  will 
not  attempt  ?    I  have  heard  the  Haydon  is  useless 


afl  a  screw-cutter.  I  have  failed  utterly  with  it 
when  BO  used ;  but,  then,  that  ma]^  be  regarded  as 
nothing.  I  ]mow  Taylor's  bar  ynH  do  my  plain 
turning  and  j^aning  oO  per  cent,  better  than  my 
Haydon,  and  I  know  it  will  do  aerew-eutting  pet' 
feetly*  For  this  purpose  a  stiff  tool  is  most  im- 
portant, and  I  find  it  is  as  stiff  as  any  solid  tool. 
Therefore,  I  feel  inclined  to  say  I  have  now  got  a 
tool  which  counts  tvoo  as  against  <me  for  Hayoon. 

Perhaps  **  Tuebor,"  or  some  one  who  has  had 
experience  of  several  bars,  will  give  particulars  of 
the  work  done,  and  what  each  was  found  most 
suitable  for,  and  in  this  way  we  might  arrive  at 
some  suitable  result. 

There  ought  to  be  nothing  offensive  to  anyone  in 
candidly  criticising  the  nenormanoe  of  any  tool ; 
and  even  though  a  tool  has  jMUsed  muster  some 
years  past.  There  are  so  many  improvements  in 
lools  of  all  kinds,  that  reaUy  it  shomd  not  be  re- 
garded as  unreasonable  to  require  even  old  and 
well-tried  favourites  to  submit  to  impartial  exa- 
mination to  see  whether  they  can  hola  their  own 
against  new  claimants  for  favour. 

Yet  though  this  seems  reasonable,  to  see  the  way 
some  people  resent  a  word  said  against  the  Haydon 
bar,  you  might  think  there  was  something  sacred 
about  it,  and  that  it  was  mechanical  heresy  to  ques- 
tion its  title  to  the  universal  admiration — ^ii  not 
adoration — of  all  amateurs.  But  in  such  matters  I 
am  not  afraid  to  admit  I  am  a  free-thinker. 

Pred.  Carre. 

[Our  engraver  has  done  his  best  with  the  sketches, 
but  they  are  really  vezy  difficult  to  make  out— 
Fiff.  2  especially,  so  that  any  mistakes  must  not  be 
laia  to  our  charge. — ^Ed.] 


THE  HATDON  BAB. 

[29941.]— Onb  sentence  of  Mr.  Carre's,  which, 
to  my  mind,  explains  the  unsatisfactory  behaviour 
of  his  Haydon  oar,  seems  to  have  escaped  notice. 
It  is  line  10,  col.  3,  p.  94,  and  is  as  follows :— "  I 
have  got  much  better  results  with  the  Haydon  by 
putting  a  ^in.  packing-piece  under,  so  as  not  to 
allow  more  than  about  ^m.  of  the  cutter  to  project 
from  the  sling." 

Now  a  properly-made  bar  not  only  would  not 
have  required,  but  could  not  have  been  used,  on 
the  lathe  it  was  made  for  with  such  an  amount  of 
packing;  and  that  Mr.  Carrels  bar  worked  the 
better  for  it  shows  at  once  that  it  is  ill-designed — 
first,  in  its  excessive  overhang,  which,  secondly, 
entails  an  undue  protrusion  of  the  cutter  to  moke 
up  for  it ;  and  thirdly,  in  a  cutter  unfairly  small  for 
the  work  demanded  of  it. 

A  I'tfin.  cutter  in  a  properly-designed  bar,  which 
supported  it  as  close  as  possible  up  to  the  point, 
mignt  have  stood ;  but  it  is  hardly  to  be  wondered 
at  that  one  of  that  size,  protrudmg  |in.  from  its 
sling,  and  used  in  a  5in.  lathe,  driven  vi  et  artnis^ 
should  have  chattered  and  snapped,  especially 
when  the  slide-rest  beneath  it  was  not  a  very  firm 
one. 


It  would  be  interesting  if  Mr.  Carre  wooU  givt 
dimensions  of  his  bar,  as  the  traddng  bome  oi  a 
faflure  is  always  instructive. 

It  has  always  appeared  to  me  thst  ihe  m^ 
used  to  fix  tiie  neignt  of  the  tool  in  the  Hajdai  u 
not  quite  satisfactory.  It  has  an  angular  opeuni| 
of  124%  so  that  when  one  limb  is  applied  to  tbt 
upper  arris  of  cutter,  the  other  is  horizontal,  izulit 
latne-centre  height. 

This  is  all  very  well  if  the  cutters  are  abiolstdf 
alike ;  but  if  in  shaping  them  the  airisceti  roo&dai 
off,  or  if  a  cutter  of  any  other  section  taan  a  span 
is  used,  the  gauge  is  not  applied  preeiaely  m  tks 
same  spot,  and  the  horizontal  line  is  dsftted  er 
depressed. 

A  much  better  plan  is  to  make  the  gauge  of  i 
Z  shape— i.e.,  wit^  the  upper  and  lower  edfei 
parallel,  and  at  such  a  distance  apart  as  that,  w&& 
when  the  lower  edge  is  applied  to  the  doping  nv* 
face  of  the  bar,  the  point  of  tool  protnidog  to 
centre  heij^t  shall  touch  the  upper.  In  the  ose 
case  the  £tum  gauged  from  is  the  arxii  of  catUr, 
a  position  possiol^  variable,  or  even  alMnt;  b 
the  other,  it  is  the  invariable  surface  of  the  bir. 

I  should  be  glad  to  know  the  best  angle  for  tie 
"  sacred  orifice,"  and  also  the  best  sjiedi  to  1r 
provided  for  in  designing  an  overhead  to  be  ebi^ 
used  for  driving  metal-cutting  tools. 

I  am  afraidMr.  SandweU  (letter  29917)  wiU  find 
himself  forestalled,  for  I  recollect  seeing,  in  one  of 
the  exhibitions  at  South  Kensington  sooie  y eais 
ago  a  potter  from  Doulton^s  working  at  a  wbed 
driven  oy  this  friction  gear  controlled  oy  a  pedaL 

May  11.  Faber. 

GBOIOSTBIOAI.  liATHES  ~  B08E  IS- 
aiNBS  —  WAaNSB'S  mnTEBtAL 
BOSB  BKOhlNBS. 

£29942  J— -Ik  reply  to  the  letter  of  "CapeToini'' 
(29920),  I  have  to  answer  that  Ferkin  and  Heethi 
improvement  has  long  been  an  aooesaorr  to  tl^ 
mcKlem  rose  engine,  as  the  beautiful  woix  of  tie 
late  celebrated  engine-turners,  G.  J.  Fieldhou 
and  Alfred  Deacon,  will  testify.  I  do  not  mes&si 
the  above  names  for  any  special  reason,  bat  so^r 
because  I  have  seen  uieir  work,  ana  alio  tlier 
private  working  notebooks.  For  everyday  voit, 
both  artistic  ana  commonplace,  the  HesDs.  Bsoc, 
of  Gk)ugh-square,  E.C.,  will  turn  out  work  tlan 
the  average.  Of  course,  other  firms  have  ^ 
special  type  of  rose  engine ;  amongst  othen  tbt 
of  Mr.  jBradbury,  and  used  for  spedalpsrpoK 
These  daoses  of  rose  engines  are  specially  deaga^ 
to  meet  some  peculiar  line  of  busiiiess,  and  it  tosM 
be  unfair  to  think  that  one  individual  oonld  noooH 
fully  describe  the  whole.  But  a  man  who  ht£  beo 
thoroughly  grounded  in  the  art  of  xoee-eagiEe 
turning  will,  with  less  difficulty  than  othen,  H«bs 
way  more  clearly,  and  thus  make  a  more  eocooif;] 
exponent  of  the  views  of  a  builder  of  onasMstil 
lames  tiian  an  ambitious  amateur.  I  muit,  left- 
ever,  say  that  rose  engines  of  the  above  tyrie  a 
superseaed  by  an  improvement  bearing  the  oatc  ^ 
18o6,  whidi  geometrical  engraving  lathe  I  bsTtbd 
the  honour  and  pleasure  of  workmg.  As  a  geDti^ 
man  amateur  is  trying  to  gain  information  from  m 
loumalj  while  writing  for  a  rival  weekly,  I  trest 
Mr.  Editor,  you  will  see  the  reason  of  mv  letkeoK- 
With  regard  to  "Wagner's  univenal  row  a- 
gine,"  if  "Cape  Town"  will  write  to  mt-& 
address  may  be  found  in  the  Address  Colum  c: 
the  same  date  in  which  I  defined  tiie  Tim-^ 
classes  of  rose  engines — ^I  will  put  him  in  the  n^ 
of  gaining  further  information. 

I  have  a  word  or  two  to  say  to  amateun.  T\)P 
do  not  take  up  engine-turning  thoroughly,  and  Us » 
sufficiently  long  period:  the  art  of  engme-tonc: 
requires  to  be  thoroughly  learned,  like  any  oC^e: 
trade.  Korsian  Xacleas. 

117,  Harwood-street,  Sheffidd,  May  13. 


ABCATEUB    OliASS-BIiOWnrO. 

[29943.]— I  SEND  herewith  sketches  of  twoao?* 
arrangemente  for  working  blowpipes,  which  I  bj^ 
found  very  useful.  They  are  cheaply  and  *«»• 
made,  and  a  great  deal  of  useful  work  may  be  J^'^ 
with  them.  Of  course,  they  are  merdymudita* 
tions  of  well-known  apparatus. 

Fig.  1  shows  any   ordinary  bellows  fittdl  {••  > 
watS-regulator.    The  dimensions  may,  of  w"®^; 
be  varied  to  suit  individual  requiremente.  A  2?" 
trough,  18in.  deep  and  Sin.  square,  is  diTideds'i 
two  parts  by  a  diaphragm,  indicated  in  the  '4^ 
by  a  dotted  line.    This  does  not  aoite  iWi-a  ^ 
bottom,  and  is  soldered  in  at  the  «iw*  •»«i '  F* 
tiiat  A  is  a  closed  chamber,  cut  off  from  »D  ^^^ 
munication   with   the  outside,   eacept  ^'-''^   * 
diaphragm.    B  is  left  open  at  the  top:  C  P^» 
piece  of  gas-piping  soldered  into  the  aujsi*  j^f  ^ 
trough,  and  passing  up  nearly  to  the  t«.>p  -*  *■   . 
having  a  top  at  D  for  convenience,  tbouf!*  J  j  *^ 
really  required.    E  is  the  escape-pipe,  to  vl  J-. 
blowpipe  is  atteched  by  means  of  an  auis^'  * 

tube.  «.— rf^ 

A  valve  is  necessary   on  C  D  to  pv«? 
pressure.    This  may  be  placed  at  the  «^  * 


May  17,  1889. 


ENGLISH  MSgBANIO  AND  WORLD  OF  SCIENCE:    No.  1,260. 


241 


r/G.3 


rl 


^i^///////////////.///^^^^ 


^<.'» 


L. 


♦ gfiua 


Fjo  4. 


D'-i 


Fio.  %'. 


c 


r»a.4   I 


k 


5CZ§== 


as  it  is  then  inacoesmble  if  it  should  get  out  of  order, 
it  is  beet  to  phioe  it  between  the  regulator  and  the 
bellows  at  F.    Hie  ordinazy  Bunsen  valve  is  con- 
venient, and  is  shown  in  detail  in  Fig.  2.   A  pieoe  of 
glass  tube,  Sin.  or  4in.  long  and  about  lin.  diam.,  is 
drawn  out  at  one  end  to  take  an  indiarubber  tube,  and 
rounded  at  the  other,  which  is  fitted  with  a  good 
cork.    Through  this  cork  passes  a  smaller  piooe  of 
tubing,  projecting  through  it  about  ^in.    To  this 
projedane   end   a   short   piece    of    good,   rather 
thick-wfJled.    indiarubber   tube   is  Mtached,  and 
tightly  wired  down  with  iron  wire.    Tlie  other  end 
of  the  rubber  tube  is  then  closed  with  a  bit  of  glass 
rod  and  wired  down ;  but.  before  doing  this,  apiece 
of  wood,  such  as  a  bit  of  lead-pencil,  is  pushed  into 
tlie  tube,  which  is  &en  cut  through  longitudinally 
by  one  blow  of  a  sharp  chisel.    Cutting  with  a 
knife  won't  do.    This  slit  should  be  at  leart  an  inch 
long.    This  valve  will  be  found  to  work  well  if 
carefully  made,    and    will    very   rarely  require 
attention. 

In  order  to  introduce  the  proper'auantity  of  water 
close  the  taps  £  and  D,  and  then  fill  up  the  chamber 
6  within  lin.  of  the  top.  Then,  upon  opening  E, 
the  water  will  sink  until  it  stuids  at  the  same  level 
in.  both  chambers,  and  a  powerful  blast  be  thereby 
forced  through  E.  If  more  water  than  this  is  put 
in,  it  will  overflow  at  the  top  when  working. 

For  a  moderately  small  blowpipe,  an  ordinary 
small  household  bellows  will- answer  well,  and  give 
&  very  steady  flame. 

The  re^n^tor  should  be  placed  on  a  stand  under 
tbe  working  bench,  so  that  £  passes  through  a  hole 
in  it.  The  bellows  is  fastened  down  to  the  floor 
rbut  nused  a  slight  distance  from  it),  conveniently 
for  the  feet  of  the  operator.  It  is  as  well  to  fasten 
«b  piece  of  wire  gauze  over  the  hole  for  the  dapper 
to  prevent  smalTbodies  getting  under  it  and  injunng 
its  efficiency.  A  spring  is  attached  to  the  bellows 
and  to  the  bench  in  order  to  raise  the  top  of  the 
bellows  after  each  compression. 

If  a  large  blowpipe  is  used,  the  bellows  must  be 
made  proportionately  larger.  If  required,  one  can 
be  rasMle  very  cheaply.  The  shape  and  suitable 
dimensions  are  shown  in  diagram,  but  it  might  be 
a  little  lai;ger  with  advantage.    The  bottom  board 


and  end  pieoe  are  fastened  firmly  together.  The 
top  is  hinged  on  to  the  end  pieoe,  and  a  piece  of  wood 
is  placed  inside  to  prevent  the  top  oeing  forced 
down  tu:  enough  to  wrench  the  hmges.  A  2\m, 
hole  is  cut  in  the  bottom  board,  and  a  4in.  pieoe  of 
truly-planed  wood  is  covered  with  wash-leather, 
and  fitted  as  a  clapper,  being  kept  in  its  place  by 
stripe  of  leather.  The  exit  tube  is  screwed  mto  the 
end  piece,  and  a  paper  pattern  prepared  by  which 
the  leather  covering  is  cut  out.  It  is  as  well  to  fix 
two  or  three  pieces  of  cane  ioside  and  attach  them 
to  the  end  pieoe  by  strips  of  leather.  The  leather 
oovering  is  then  fastened  down  with  large-headed 
nails  and  good  glue,  especial  care  being  ^en  with 
the  piece  uiat  covers  ^the  hinges  and  the  comers  of 
the  end  piece. 

I  have  had  such  an  arrangement  in  use  for  nearly 
four  years  without  getting  out  of  order,  and  of 
course^  it  may  be  arranged  to  work  two  or  more 
blowpipes ;  but  it  is  frequently  useful  to  have  feet 
as  well  as  hands  free  when  at  work,  and  further,  it 
is  constantly  necessary  to  be  able  to  use  a  small 
hand  blowpipe  at  a  distance  from  the  bellows,  in 
which  case  an  assistant  is  required  to  work  the 
bellows. 

The  following  modification  of  the  Sprengel  blow- 
pipe meets  theso  cases,  and  in  many  ways  \b  a  most 
useful  piece  of  apparatus.  Fig.  3  shows  the  general 
arrangement.  A  A  is  the  working  bench.  The 
tap  F  and  the  troughs  K  and  G  are  not  parts  of  the 
apparatus  proper,  but  were  previously  existing,  and 
have  been  taken  advantage  of.  As  in  most  labo- 
ratories, the  waste  water  from  the  tap  and  trough, 
F  and  K,  falls  into  an  open  trough  C  placed  under 
the  bench,  and  thereby  solid  bodies  are  prevented 
from  entering  the  escape-pipe  and  chokmg  it.  C 
always  contains  an  inch  or  two  of  water,  filling  it 
to  the  level  of  its  escape-pipe. 

Upon  the  same  stand  as  C  is  placed  a  large  bottle, 
B,  of  about  two  ffallons  capadfy,  but  the  exact  size 
is  immaterial.  This  bottle  is  fitted  with  an  india- 
rubber  stopper  (oork  does  not  answer  well)  with 
three  holes  bored  through  it.  Through  one  hole 
passes  a  short  length  of  glass  tube,  which  serves  as 
the  air  exit,  and  Lb  connected  to  the  blowpipe 
by  indiarubber  tubing  passing  under  the  beuoi.  I 


Through  another  hole  is  passed  a  siphon  tube.  G^ 
one  end  of  which  is  beneath  the  level  of  the  water  ini 
C.  This  tube  is  filled  with  water,  and  always  keepe 
Uie  level  of  tiie  water  in  the  bottle  constant. 
Through  the  third  hole  passes  a  long  glass  tube  D, 
which  IS  carried  up  the  wall,  and  has  an  open  side 
tube  welded  upon  it.  The  height  varies — it  may  be 
conveniently  one  yard  from  the  tap  F  to  the  top  of 
the  bend.  The  other  end  of  this  tube  has  a  length 
of  indiarubber  tube  wired  on  it,  which  can  be 
slipped  on  to  tiie  tap  as  required.  When  the  tap  is 
turned  on,  the  water  rises  until  it  falls  over  the 
bend^  and  carries  with  it  bubbles  of  air  as  it  passes 
the  side  tube.  The  only  exit  for  this  air  is  through 
the  tube  H,  and  a  very  regular  and  steady  blast 
is  obtained,  which  is  regulated  by  the  amount  of 
water  allowed  to  pass.  The  only  objection  to  the 
arrangement  is  the  fact  that  the  water  used  runs  to 
waste ;  but  if  it  works  a  small  blowpipe  only,  the 
amount  of  water  required  is  very  little.  I  mostly 
use  it  for  sealing  terminals  into  vacuum  tubes,  or 
for  working  a  hs^d  blowpipe  at  a  distance,  and  for 
these  purposes  it  is  very  useful.  Of  course,  if  the 
water  is  turned  on  suffiaently  a  very  powerful  blast 
may  be  obtained. 

l^he  usual  arrangement  of  the  Sprengel  blowpipe 
has  a  tap  in  the  lower  bottle  for  the  escape  of  the 
water.  The  siphon  is  a  much  better  arrangement, 
being  automatic  and  always  ready  for  use,  carrying 
off  the  water  slowly  or  quickly,  just  as  it  Ib  supplied. 
I  have  had  mine  in  use  for  twelve  months,  and  so 
far  it  has  never  got  out  of  order. 

The  amateur  glass-blower  requires  at  least  two 
blowpipes,  a  small  one  and  a  larger  one,  and  he 
cannot  do  better  than  adopt  the  sizes  given  in  Mr. 
Sheu8tone*s  very  useful  httle  book.    Fig.  4  shows 
how  they  axe  made.    A  brass  tube  has  a  side  tube 
brazed  to  it,  and  is  fitted  at  one  end  with  a  good 
cork,  through  which  passes  a  glass  tube  for  the  air 
supply.    The  larger  should  be  about  5in.  long  and 
gin.  internal  diameter,  and  the  orifice  of  the  glass 
tube  should  be  at  least  ^^in.  diameter.    This  caa  ^^ 
worked  with  the  appuatus  first  described, 
smaller  should  be  oin.  long,  ^^(,in.  internal  dio 
and  the  glass  tube  very  fine  to  give  a  long- 
fiame. 
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I  noUoe  Ter7  littie  has  appeared  for  soma  time  in 
Uie"E.U."  Muniectiiig  eliLra-bloiniig,  and  I  hope 
to  tbrw&rd  ibortly  eome  hints  on  the  conrtmctiDn 
and  nw  of  the  Sprengol  pump  in  mnnection  with 
Wteanm  tubes. 

B.  B.  B. 


JOB  IN  THS  BOTTX^. 

[29M4.1— H^TlNO  JDit  Men  "  Jos  in  the  Bottle," 
I  un  aocn  to  we  the  eiplsuBtioBB  dropped. 
"  Penum  Primiu  "  (29166)  ia  good  tu  f u  u  he 
pMB,  and  one  could  undentaiid  it  if  onvoiie 
toudied  the  botUe ;  bnt  the  difficultf  atiU  hald^,  aa 
no  one  does  tonai  the  bottle ;  the  bottle  ia  also 
iaoUted  from  electridty  by  gtara  oolunms. 

Can  platinam  wire  burn  rtsetf  into  riora  so  OS  not 
to  ahow  in  Bn;  particular  light  ?  If  not,  what 
force  or  power  muea  "  Joe  "  to  move  ?  No  one  is 
near  him,  and  he  does  what  anyone — that  is,  show- 
man or  looker-on,  says.  I  hope  someone  will  be 
abla  to  give  a  hint — several  hints   might  make  a 

.  "  Phyaoo  "  baa  electricity  inside  him,  and  I  can 
imdentand  hov  that  is  controlled ;  but  "Joe"  has 
not.  The  thing  to  find  out  ia  what  force  ia  ^ut 
Qpon  the  walra  without  any  visible  connection. 
Howeirei  done,  it  is  veiy  good,  and  well  worth 
Mcdng. 
The  Tale,  Eastbonme.     W.  B.  Ohambertin. 

PSETTDOaOOBPIOKXDBA— CHZEUTBB. 

[29946.]— The  insect  drawn  hv  "  Appendicidata  " 
is  commonly  known  aa  the  "  Lobster  msect."  It  is 
rather  scarce,  and  ia  gauarally  discovered  by  render- 

"" --    -■'--'-■ng  Ihacommoi 

is  paiaaitic.  Foi 

power  of  grip  ' 

legofaflywi 

.  a  filament  of  cloth  with  the  othi 

_ J  _o  — I  atl«rpta  of  the  fly  to  escape.    It 

ia  difficult  to  asceitBin  the  purpose  of  (his  attack,  as 
apparently  it  baa  no  meatiB  of  teedini;  on  the  fly, 
bnl  will  resnain  hanging  on  to  the  end  of  the  1^  for 
daya  together.  On  one  occaaion  I  detached  the  leg 
from  the  fly,  but  still  the  httle  chelifar  retained  ita 
graap,  and  wandered  disconeolatoly  about  for  two 
days,  holding  the  dried  limb  like  a  truncheon.  I 
than  introdnced  into  tbe  glaaa  box  in  which  it  was 
confined  some  very  minute  fliee,  (or  whicb  it  dropped 
the  truncheon,  and  seizing  a  live  fly,  crushed  it  up 
with  ita  powerful  daws,  and  carried  the  carcase  to 
its  mo  ■'^ 

asIoL 

doK  tooetlier. 

Another  variety  is  very  plentifnl.  and  may  alvraye 
be  found  in  summer  time,  in  looderatdy  damp 
placea,  on  the  underside  of  pecss  of  tile  or  flowar- 
pota,  oftentimes  with  the  pear-like  body  of  some 
poduia  in  its  grip.  This  species  is  a  terrible 
cannibal.  If  a  number  ore  confined  together,  the 
strongest  willinfallibly  destroy  and  devour  the  young 
and  weak  ones.  Aa  these  vary  very  much  in  sice, 
thay  evidently  acquire  growth  by  casting  their  skins 


Ji  by  casting  tli 


r  ISST  has  a  reference  to  a  paper  on  this  subject, 
id  at  a  meelJiia  of  the  Quekett  Microscopical 
nb.  Thia  ma;  indicate  another  source  of  infoima- 


PBBSFBOITTB    DBAWUfa. 

[299i7.]— I  H*TB  known  and  pmctisod,  nnee 
perhaps  thirty  years,  the  method  of  obtaining  lines 
m  correct  penpectiTe,  when  drawing  from  nature, 
to  which  your  correqiondent,  "  Glatton  "  and  Mr. 
H.  Cunnyitghame  allude.  I  found  it,  aa  well  aa  I 
can  recollect,  in  a  work  on  drawing,  publiahed 
about  the  beginning  of  the  century,  by  a  drawing- 
master,  named,  I  think,  Hayden.  I  forget  the  tifle 
of  the  book. 

By  means  of  this  ayatem  I  have  eiecnted  very 
difficult  and  complicated  drawings,  such  as  the 
curved  oorridon  of  the  Coliseo  m  Borne,  which 
would  olberwise  have  required  a  long  and  tedious 
geometrical  construction. 

Aa  "  Qlatton'a  "  description,  however,  is  not  veiy 
clear,  pe^uua  it  may  be  well  to  state  my  method. 
The  pencil  Uiould  be  hdd  at  a  convenient  distance 
from  the  eyea  and  paralld  to  tbem.  Then  it  must 
be  inclined  till  it  comddes  with  the  line  to  be  repre- 
sents, but  always  remaimng  in  a  plane  parallel  to 
the  eyes  ;  then  lowered  on  to  the  paper,  care  tieing 
taken  to  hold  it  steadily,  and  always  at  the  same 
angle.    Its  direction  is  then  marked  on  the  paper. 


(_29948.]-Tbb  only  good  teat  for  eggs  in  my 
oatunation  is  to  hold  the  egg  in  front  ofa  strong 
light  and  as  near  to  the  light  as  possible,  yet  with- 
out touching  it.    It  ia  thus  easy  to  turn  the  egg 


round  in  the  fingers  and  note  any  peculiaHtf  in 
what  now  looks  a  semi-transparent  body  (while  in 
front  of  the  light).     With  a  ''fresh"  egg  you  will 


rhjiiga  (see  Fig.  2),  the  egg  has  already 
begun  to  lose  ita  treahnen.  If  it  is  full  of  these 
markings,  then  the  egg  is  very  stale.  If  the  egg 
has  any  luack  markings  inside,  like  Fig.  3,  you  may 
depend  upon  it  that  it  is  useless  for  boifing  purposes. 
Usually  egga  that  have  laid  in  the  same  position  for 
a  long  time  become  black,  as  in  Fig.  3.  Thia  will 
spread  throughout  the  whole  of  the  egg.  I  find 
that  in  the  bwk  of  cases  it  is  the  yolk  that  has  got 
stuck  to  the  aide  of  the  abell  when  black  patches  aa 
'  Fig.  3  occur.  When  the  ^g  is  broken  this  black 
nc«,  aa  it  sticks  to  the 


whole  of  the  egg  appeara  b 

Pickled  (lime)  eggs  I  now  refer  to.  ' 
deceptive.  As  domestic  articles  they  are 
failare.    Under  the  foregoing  teat  they  d( 


a  fresh  egg,  and  yet  for 
mken.     I  don^t  like  lime 
in  the  pan  when 


out  as  "frosh"  ^gsdo. 
f(ive  all  the  appearance  i 

It  to  turn  out  bad  when    

eggs.     Lime  eggs  alwatfi  cntck 

Egga  will  keep  good  a  long  time  during  the 
winter  months.  In  the  spring  time  they  wiB  boil 
when  a  month  old.  T  have  known  some  look  equal 
to  anew-laid  eg^  when  this  age.  In  the  hot  summer 
months  egga  quickly  turn.  Ibave  known  a  week 
of  hot  weather  play  havoc  amongst  the  egga,  burst- 
ing their  shells,  and  filling  the  room  with  a  horrible 
smell.  E^  Uiat  have  been  tnnied  bad  with  hot 
weather  will  stand  any  amount  of  «h«Hng  against 
the  ear;  Samson  himself  could  not  maketheirinside 
shake  so  that  he  oould  hear  it,  the  preaaum  uudde 
being  too  great. 


The  CO 


warm  when  touched  wiOi  uie  tip  of  the 
.  ..  erroneous.  A  bad  egg  ia  warm  in  the 
way  until  the  cavity  gets  filled  up  by  the 


May  4. 


S.  B.  !•. 


CnatoT   Oil   as   a   Xiubriotuit — The   Italian 
Admiralty  have  recently  caused  to  be  carried  out  a 

number  of  eipenmenta  with  a  view  of  testing  the 
comparative  merits  of  castor  oil  and  olive  oU  for 
lalmcatiD|;  purposes  on  board  ship.  From  the  re- 
■ulta  obtaued  uey  have  given  orders  that  hmcs- 
fOrth  all  exposed  parte  of  machinery  are  to  be 
lubricated  exdusiveJy  with  castor  oil,  while  mineral 
oils  are  to  be  used  for  cylinder  and  similar  lubrica- 


REPLIES  TO  QUEEDS. 


I,  CamipoHdiiti  <nr  niftd- 


last  issue  and  for  which  Mr.  Warn  ii  nidblii 
reeponsible.  ia  somewhat  mislesding.  Fintlr,  Ibe 
dhpee  of  an  oval  should  be  a  drde  ;  ssf^DdlTH  ui 
ov^  caimot  be  conatructed  by  the  method  gins; 
thirdly,  the  periphery  of  an  oval  cannot  be  ajuilty  I 
divided  by  equal  chords.  Tlie  Fig.  4  in  joor  lu: 
issue,  vrili  probablr  be  found  niffideut'lDi  iq 
proofs,  but  I  leave  that  matter  in  IheEditor'tliudL  I 
Now  the  half-chord  of  the  smaller  uicle  tilu  , 
anywhero  along  the  line  ni  r,  will  be  ~  m  I.  Wt 
merdy  want  to  And  a  point  in  n  r  whsre  the  laU. 
chord  of  the  larger  circle  will  alsonnl.  Fit 
this  purpose  we  wUt  remove  the  oval  and  replace  it  bj 
aquadrantof  aoircle.  Hark  off  L  d  ••  F 1,  dnv  ^ 
p^alld  to  L  A  ;  /  is  then  the  point  where  the  bit 
chord  of  the  larger  circle  will  equal  m  1.  Allle 
point  r  where  the  two  lines  intersect  tha  chofli  of 
the  two  drclea  are  common  i  other  pcHnts  can  b 
similarly  obtained,  and  the  curve  diavrn.  Ncvtj 
prove  Uiat  an  oval  cannot  be  described  Ijr  Uif 
method  given.  Call  the  points  where  i  Ni  L  H 
intersect  W;  join  L  a.  Ha.  If  MN'.UA.it 
wfll  be  readily  seen  that  the  common  centre  nrnM 
be  A,  and  the  figure  therefore  a  drcte.  llirii 
P.,  .-itMNis 


_  *M  W  -t 

«NM  ''AUL.'.Uie  n- 
nder  s  M  W.  BimiUilt  il 
tlhjLi, 


aa  by  aimfiar  triangles 
mainder  a  H  N  •  remai 
can  be  proved  that  the  L 

It  (an  also  be  proved  by  Euclid's  ptoblemitlutlbt 
straight  line  iriiich  bisects  one  angle  of  s  tri&n^i 
will  cut  the  opposite  side  in  the  same  ratio  ai  thu 
which  eiists  between  the  adjacent  sidas.  .'.  ff< 
:»N::WM:MN::WN:XN  <hj  similar  tri- 
angles). Again  Wo:  aN:  :  WL:LN.  .-.  WK 
:  L  N  : ;  W  L  :  L  N  and  W  N  =  W  L.  Andlii 
similat  triangles  U  N  b  M  £  and  A  L  m-  A  M,  i.e. 
AM-  AM,  or  aa  Euclid  would  have  oompltKd  It, 
M  N  -  L  N,  but  by  the  construction  M  N  is  pmlB 
than  L  N  .*.  M  N  is  equal  to  and  greater  Ihu  LN. 
which  is  absurd. — Q.£.D.  My  third  propceilioii 
requires  no  demonstration. — B.  N. 

[67862.]— DUtrlbutlon  of  Ixwd.— When  thg 
forces  are  in  one  plane,  only  two  equalioat  caa  It 
farmed :  and  therefore,  with  moni  than  tm  m- 
knowns,  they  are  indeterminate.  When  the;  a" 
not  in  the  same  plane,  three  equationi  od  be 
formed,  and  their  values  determined  where  there 
are  not  more  than  three  unknowns. — R.  N. 

[68019.]^-Oamera  Obsottra.— Camera  olecoiu 
are  made  m  various  forms.  The  earliest  wu,  ;iii- 
bably,  that  which  has  since  become  the  protuljpt  iJ 
the  photographic  camera,  and  which  atill  retsuu  lE 

— : 1  -.__„  .--   French   and  Oermas.    In  oul 

inconvenient  for  viewing  u'i^ 


aa  for  copying,  because  it  piciiauti  the  p 
inverted  position  on  an  upright  serf 
made  of  large  dimensiona,  that  ia,  wh 
sized  and  Bamly -darkened  room,  maich 
modato  the  apectators,  is  used  aa  cainai>> 
effective  and  simple.  The  lens  haa  M 
placed  in  the  window-shutter,  with  a 
vinon  tor  tocusiing,  and  it  w^  deinot  I 
objeda'  which  it  faces  on  the  back  vrall  of 
on  which  aheeta  of  pqier  or  calico  can  ba 


ttbatw* 
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Still  the  picture  will  be  inverted  unless,  indeed,  the 
lens  has  an  erecting  combination  behmd  it  like  a 
terrestrial  eyepiece  of  telescopes.  ^'Widnesian/* 
with  his  octagonal  house^  cannot,  I  think,  desire 
this  form  of  camera,  which  is  too  rigid  for  most 
of  look-outs.  Improvements  were  soon  made  in 
such  cameras.  Bv  receiving  the  horizontal  rays 
that  come  throu^  a  lens  on  a  silvered  mirror 
placed  at  an  angle  of  45^,  thev  are  turned  upwards 
against  a  screen  of  ground-glass  which  forms  pvt 
of  the  top  side  of  the  camera  and  there  form  the 
erected  image.  The  viewer  has  simply  to  darken 
the  space  around  it,  when  it  will  appear  fairly 
distinct  and  convenient  for  tracing  in  pencil  or 
copying  in  its  natural  colours ;  and  wis,  before  the 
advent  of  photography,  was  a  great  advantage. 
Hence  it  is  that  we  meet  with  so  many  well-made 
cameras  dating  from  the  early  part  of  the  century, 
both  rigid  and  folding,  for  portability.  Portrait  and 
landscape  painters  often  availed  themselves  of  them. 
Tho  most  convenient  form  of  camera  is  the  upright 
one.  This  has  the  optical  part  at  the  top  of  a  box, 
tent,  or  other  pyramidal-^aped  and  darkened 
incloBure,  and  throws  the  image  of  the  landscape, 
monument,  machine,  or  group  directly  down  on  to 
the  paper  or  canvas  intoadea  for  its  transient  or 
permanent  reception.  You  can  here  view  it  in 
direct  light,  not  in  light  enfeebled  by  the  passage 
through  a  more  or  less  transparent  screen.  The 
details  and  colours  all  appear  tre^  and  blight,  the 

Spuping  natural  and  perfect.    The  optiad  part  of 
is  camera  can  be  in  one  piece — namely,  a  rect- 
angular prism,  one  side  of  wnich  is  ground  convex 
like  a  lens,  or  in  two  parta— nameW,  a  lens  and  a 
plain  glass  mixror  placed  above  it.    This  prism  lens 
IS  more  compact,  and  gives  better  light  than  the 
other  arrangement,  but  becomes  expensive  if  made 
large.    The  lens  and  looking-glass  can  easily  be 
made  of  any  nse.    It  is  the  form  most  suitable  for 
a  little  garden  house  or   kiosque,  such  as  **  Wid- 
nesian"  seems  to  have.  The  prism  lens  is  senezially 
mounted  in  a  brass  drum,  with  a  side  wmdow  to 
admit  the  Ught.    For  the  purpose  of  focussing,  it 
slides  up  ana  down  in  a  collar  or  flange,  whiui  is 
screwed  on  to  a  block  of  wood ;  this  mock  is  then 
supported  on  four  upright  sticks,  entering  the  four 
comers  of  a  table  or  drawing  board,  resting  on 
some  sort  of  stand.    The  board  and  all  above  it 
forms  the  camera,  and  can  be  inclosed  and  darkened 
by  black  canvas  or  any  other  material  suitable  for 
portability.    The  reflecting  glass  is  usually  hung  in 
a  wooden  box  on  centres,  so  that  it  may  oe  swung 
to  face  the  object,  the  light  of  whidi  it  receives  and 
reflects   down   on   to  uie  lens  2in.  below,  which 
converges  them   to    a    focus    on   to   the   table. 
The  distance  of  the  table  regulates  the  focal  lengtii. 
All  things  equal,  the  greater  the  distance  the  greater 
the  pictiire.     A  large  picture  requires  a  good  light, 
and  therefore   a    large  lens.      Ammnr^itig   <*  Wid- 
nesian's"    house  to  be  Oft.  to  the  centre  of  the 
roof,  where  the  lens  would  have  to  be  placed,  and 
the  table  on  which  the  picture  is  to  be  cast,  and 
round  which  his  friends  would  stand  to  view  it,  to 
be  3ft.  high,  then  the  focus  of  the  lenses  would  have 
to  be  at  least  6ft.,  and  its  diameter  not  less  than 
6in. — ^if  more  the  better.    When  the  camera-head 
is  placed  in  the  skylight  of  a  house,  as  often  happens, 
the  dimensions  of  the  lens  must  be  suited  to  the 
place.    A  little  consideration  will  suggest  various 
means  of  improving  the  effect  of  the  picture— i.e., 
hy  artificial  sun  and  sunlights,  by  auroras,  rainbows, 
storms,  &c.     Where  fine  views  are  to  be  had  on 
more  than  one  side,  the  camera-head  should  not  be 
fixed  but  screwed  on  to  a  rotating  disc,  which 
enables  you  to  present  all  the  views  successively  in 
panoramic  form.    The  rough  sketch  explains  itself. 

A.  Gaflatzi. 

[68230.1  —  a.W.B.  Automatio  Vaonum 
Brnke.— This  brake  is  similar  to  that  used  by  the 
U.  and  N.W.,  L.  and  T.,  and  other  railways,  and 
is  being  more  largely  adopted  than  any  other  brake 
on  account  of  its  being  more  reliable  and  perfectly 
automatic.  If  you  have  the  chance,  ask  a  driver 
of  _  either  of  ^  the  companies  mentioned  what  his 
opinion  is  with  regard  to  the  automatic  vacuum 
brake,  and  he  will  perhaps  explain  to  you  the  work- 
ing of  the  vacuum  gauge  on  his  engine.  As  to 
^which  is  the  quickest  train  stopper,  I  don't  thuik 
"Westinghouse  can  beat  the  automatic  vacuum  in 
tfaia  rei^ect,  for  this  reason :  with  both  brakes  the 
driver  u  able  to  apply  his  brakes  hatd  enough  to  | 


stop  the  wheels  running  round,  and  any  more 
power  than  what  is  required  to  do  this  is  not 
needed.  B.TiB.  W. 

[68269.]— Pattern.— Cannot ''  Carpenter"  refer 
to  the  numerous  articles  on  Pattern -making  given 
not  very  long  a^  ?  I  presume  he  does  not  want  a 
"  Sit.  gap,"  which  is,  however,  what  his  query  says. 

T. 

[68270.]— Fret  -  Sawing  Kaohine.— Several 
frot-sawing  machines  have  been  illustrated  in  back 
numben,  one  on  p.  167 ;  but  as  to  making  a  machine, 
what  does  tJie  querist  mean  ?  If  he  has  to  get  iron 
standards,  it  will  cost  him  a  lot  more  than  it  m 
worth ;  and  a  real  mechanic  would  do  more  work 
wi^  a  penny  saw  than  he  could  with  his  machine. 

NtTK.  Dob. 

[68274.1— Bailway  Aooidenta.— The  acddonts 
at  Iioughoorough  Junction  and  at  Snow  Hill  were 
due  to  faults  or  carelessness  of  those  in  charge  of 
the  trains — ^not  to  any  defect  in  the  signalling.  H 
every  line  were  as  well  signalled  as  the  L.C.  1:  D., 
there  would  be  little  to  complain  about ;  but  signal 
never  so  well,  you  cannot  prevent  a  driver  goine 
past  the  Boot  where  he  ought  to  stop.  I  hear  thiu 
ihe  L.C.  &  D.  are  fitting  &e  Westinghouse  to  their 
local  traffic  trains,  and  I  am  wondering  when  the 
L.  &  N.W.,  the  G.N.,  and  the  Midland  will  do  the 
same.    When  the  patents  have  expired,  think  you  ? 

Nttn.  Dos. 

[68279.]  —  LnminonB  I^ifebiioys.  —  These 
buoys  are  coated  with  Balmain's  luminous  paint, 
the  composition  of  which  has  been  described  vean 
ago  in  these  columns.  The  (|uerist  will  also  nnd  a 
description  of  Holmes*s  flaming  signals  to  bum  in 
water  gpven  in  a  back  volume.  If  me  matter  were 
of  any  mterest  to  readers,  I  would  take  the  trouble 
to  look  up  references  for  the  querist ;  but  he  can 
probably  do  that  himself  now  that  he  is  told  the 
information  has  been  given.  Nun.  Dob. 

[68280.]— Induction  Coll.— I  do  not  see  how 
anyone  is  to  help  "Nil  Desperandum"  without 
examining  the  coil  he  has  made ;  but  if,  after  study- 
ing the  dSections  frequently  given  in  the  columns 
of  the  "  £.  M.,**  anyone  fails  to  make  a  working 
coil,  he  has  mistaken  his  vocation.  What  is  meant 
in  tnis  case  by  "  the  contact-breaker  is  on  a  different 
stand'*?      If  so,  why?   and   how   is  the^  Uung 


worked? 


J.  £•  m. 


[68281.]— OoUotype  Printing.— This  is  a  rather 
peculiar  query.  "  What  gelatine  would  you  re- 
commend?'* Gelatine  cannot  vary  much  except 
in  purihr  and  quantity  of  water,  and  the  quality 
cannot  have  much  to  do  with  the  tendency  of  the 
films  to  peel  off.  Where  is  our  friend  Mr.  Pum- 
phrey  ?  He  knows  all  about  collotype,  and  could, 
no  doubt,  help  you ;  but  I  have  not  noticed  his 
signature  in  these  columns  lately.  S.  M. 

[68287.1— PoUflhing.—''  Machinist**  asks  how  a 
fine  polish  is  put  on  parts  which  an  emery  wheel 
cannot  reach.  I  suppose  it  is  possible  to  get  any 
desired  amount  of  polish  short  of  burnishing  by 
means  of  fine  emery  and  oil,  and  that  indispensable 
ingredient,  "  elbow  grease.'*  T.  J. 

[68289.]— Kinoing  Xachine.— If  the  white 
enamel  wean  off  "Meat's"  mincing  machine,  he 
must  send  it  to  be  re-enamelled,  as  he  cannot  well 
do  it  himself.  The  black  covering  is  no  doubt  what 
is  Imown  as  '*  Japan,"  and,  agam,  it  will  cost  him 
more  to  do  it  hiinself  than  he  can  get  it  done  for. 

V.  M. 

k  [68291.] — Burnisher. — ^Any  dealer  in  photo- 
graphers' apparatus  will  supply  a  "burnisher." 
^hich  is  usuaUy  a  roller  that  can  be  heated.  Tne 
printj  which  has  been  previously  dressed  with  a 
solution  of  Castile  soap  (say,  five  grains  to  the 
ounce  of  methylated  spirit),  is  either  passed  between 
warm  rollers,  or  has  a  warm  roller  passed  or  rubbed 
over  it.  The  simplest  plan  is  to  coat  the  print  with 
the  soap  solution,  and  then  rub  a  piece  of  warm  and 
very  smooth  steel  over  it.  The  process  has  been 
described  hundreds  of  times,  and  is  given  in  all  the 
manuals.  J.  T. 

[68292.]— Surfacing  Uaohine.— I  don't  know 
as  to  a  "perfect  degree  of  flatness."  If  it  is  flat 
there  is  no  "  degree  ^  about  it,  but  certainly  there 
are  plenty  of  flatting  machines  in  the  market. 
"  Scraper  "  wants  a  planing  machine,  or  else,  what 


his  own  signature  is,  a  scraper.  A  *'  perfeet  degree 
of  flatoess"  is  best  attamed  by  the  help  of  a 
machine  in  which  the  metal  surfaces  are  compelled 
to  pass  under  a  knife,  which  levels  them. 

Nttv.  Dok. 

[68295.]— Silver  Solution.- As  few  readera 
can  be  interested  in  preparing  sQvering  solutions  on 
the  scale  desired  by  the  querist,  I  would  venture  to 
suggest  the  advisabilitv'  of  consulting  one  of  the 
manuals  or  receipt  books.  If ,  as  is  not  unlikelv, 
the  querist  flnds  the  directions  in  the  textboon 
rather  vague,  let  him  put  another  query,  as  it  ia 
rather  funny  to  read  of  making  a  silver-platii^r 
solution  by  "dynamo  power."  "E.  P."  shoula 
look  up  his  back  numbers  if  he  cannot  refer  to  the 
manuals.  Presumably  the  querist  means  the  cyanide 
of  silver  and  potassium.  £(.  6. 

r68310.;i  —  American  Organ  Query.  —  If 
"Mechamc"  cannot  find  the  information  he  re* 
quires  in  your  back  volumes,  he  will  not  find  it  any- 
where. If  he  wants  it,  perhaps  it  will  pay  him  to 
look  for  it.  If  I  understand  him,  he  wants  an 
arranffement  of  two  manuals,  in  which  the  reeda 
are  "taken  out  from  the  front  absolutely."  There 
is  not  much  difficulty  about  that ;  but  what  are  the 
advantaffes  ?  There  is  a  two-manual  illustrated  in 
No.  1,1^,  and  a  ^reat  deal  of  information  com- 
bined with  illustrations  in  back  volumes ;  but  if  the 
Querist  wishes  someone  to  design  an  or^an  action 
for  his  benefit,  he  must  at  least  beahttle  more 
explicit.  OitOANOif. 

[68317.]— I«nbricatlng  Oils.— There  is  no 
better  lubricating  oil  than  "  sperm*' ;  but  lard  oil  is 
useful  for  certain  work,  and  sometimes  a  mixture 
of  washed  fat  and  blacklead  —  eepedally,  for 
instance,  in  the  case  of  the  heavy  sharb  mentioned 
by  "  Antares."  and  in  all  cases  where  the  bearings 
are  of  consiaerable  size.    In  all  cases  where  the 

t'oumals  are  small,  sperm  is  perhaps  preferable; 
»ut  the  object  is  to  produce  and  keep  a  film  of 
lubricator  between  the  rubbing  surfaces,  or,  rather, 
the  suzfkces  that  would  rub  but  for  the  lubricant. 

Nun.  Dob. 

[68370.]— OaloQlating  the  B.A.  of  the  Moon. 
^-1  am  very  sorry  I  misquoted  "  F.B.A.S.,"  but  as 
I  had  not  the  back  numbers  of  the  "  E.  H."  to 
refer  to,  I  hadto  trust  tomy  memory.  By  the  Idndnesa 
of  a  friend,  I  have  seen  the  query  in  question. 
What  "F.B.A.S."  really  did  say,  was:  — "The 
number  of  minutes  the  moon  comes  later  daily  to  the 
meridian  do  not  represent  the  number  of  degrees  of  a 
neat  drcle  moved  over  by  the  moon  in  her  orbit  in 
tne  interim,  because  such  motion  is  obliaue  to  the 
Equator  on  which  time  is  measured."  Now,  what 
I  want  to  know  is,  how  I  am,  with  approximate 
accuracjr.  and*  by  graphic  means,  to  plot  off  on  a 
map  daily  the  departure  of  the  moon  from  her 
period  of  new  moon  to  the  Equator  relatively  to  the 
earth.  Having  found  the  position  of  new  moon  at 
any  given  time.  I  want  to  find  her  position  at  the 
same  time  the  following  dav.  In  order  to  do  this  I 
have  adopted  a  plan  whicn  appears  to  me  to  suc- 
ceed. Over  a  flat  map,  polar  projection^  I  have 
S laced  a  piece  of  tracing-paper  with  meridians  and 
egrees  round  the  Equator  to  correspond  with  the 
hours.  The  hours  are  represented  on  the  map  from 
one  to  twelve  east  and  west.  On  the  tradiu; -paper 
the  houn  are  represented  from  24h.  (which  cor- 
responds with  the  meridian  of  Greenwich)  to  east, 
so  that  one  and  two  o'clock  are '  to  the  east,  and 
twen^-three  and  twenty-two  to  the  west  of  the 
meridian.  If  I  measure  off  the  departure  of  the 
moon  from  the  sun  on  the  terrestrial  equator  instead 
of  the  celestial  equator,  is  there  a  great  amount  of 
error?  BuBic. 

[68391.]— Hot- Water  Olronlatlon.— The  ex- 
pansion-pipe must  certainly  be  taken  up  to  top 
dstem.    Have  supply-pipe  fin.  or  lin. 

Pbacticat.. 

[68391.]  —  Hot-Water  Oironlation.  —  To 
"  Sdbo.*  — Manv  thanks  for  reply.  You  are  right 
as  to  weight.  The  fin.  lead  compo  gaspipe  used  to 
stand  65  pounds  pressure,  weighs  7oz.  to  the  foot. 
Is  this  saie  to  continue  to  use  ?  It  appears  to  stand 
it  aU  right,  and  has  done  so  for  over  two  months. 
I  will  fit  on  an  expansion  pipe.  Nmco. 

[68404.]— Wheel-Cutting.— The  best  way  to 
cut  true  epicycloids  is  to  draw  the  curve  and  make 
the  cutter  to  its  shape.  With  lantern  pinions,  the 
tracing  circle  is  always  the  same  size  as  the  lantern 
pinion  at  the  pitch  circle.  The  pins  are  planted  on 
the  pitch  circle.  Their  size  is  determined  uj  the  size 
and  number  of  the  wheel;  they  are  just  large 
enough  to  allow  freedom  when  one  of  them  is  in  a 
space.  Ton  may  consult  with  advantage  tiie  article 
on  "Lantern  Pinions"  in  Saunier's  "Modem 
Horology,"  and  especially  Plate  15. 

Cha^iEsA.  Jokxs. 

[68404.]— Wheel-Cutting.-Ihave  little  hesita- 
tion in  saying  that  there  is  no  way  of  "***"'"g 
small  epicycloidal  wheel  cutters  which  "  L.  J.  B." 
would  consider  practical.  Clockmakers  in  this 
country  now  generally  use  single-toothed  fly- 
cutten,  and  an  experienced  man  has  no  diin- 
culty  in  making  them  with  sufficient  accu- 
racy for  all  ordinary  purposes  by  the  eye.   File 
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the  cutter  as  near  to  shape  as  possible,  and  alter 
hardening  it  txy  it  in  the  engine  and  make  the 
nejcessaiy  eoirections  with  a  steel  polisher  and  oil- 
stone dust.  The  radios  of  the  cuuer  may  be  trom 
about  |in.  to  fin.,  accordmg  to  the  character  of  the 
engine,  and  I  find  a  speed  of  about  12,000  revolu- 
tions per  minute  suitable.  The  cutter  should  be 
balanced  and  left  quite  hard.  The  wires  oi  lantern 
pinions  should  be  on  the  pitch  circle,  and  the  curve 
of  the  wheel  teeth  outside  tiie  pitch  circle.  The 
thickness  of  the  wires  depends  on  several  things. 
The  thinner  thej  are  the  better  depths  you  will  get  if 
the  numbers  are  low ;  but  thin  wires  increase  the 
tendency  which  lantern  pinions  idways  have  to  cut 
up  the  wheel  teeth,  if  there  is  much  pressure 
l}etween  them.  For  pinions  of  8,  the  wires  should 
be  about  one- third  of  the  pitch,  increasing  to  nearly 
half  with  pinions  of  12.  The  wheel  should  be  cut 
to  suit  thepkdoB,  making  the  teeth  as  iMck.  as  pos- 
sible, as  with  low  numbore  you  will  require  all  the 
curve  vou  can  get  to  keep  {he  action  uter  the  line 
of  centres.  Yery  nice  depths  can  be  got  with  lan- 
tern pinions,  ana  as  thej  are  easfly  and  cheaply 
made,  and  can  be  repaired  without  difficulty,  I 
think  their  use  should  be  encouraged;  but  the 
wheels  should  be  made  of  hard  rolled  brass,  ham- 
mered as  much  as  it  will  bear,  and  as  great  wheels 
cannot  well  be  made  of  that  material,  I  think  centre 
pinions,  particularly  for  gravity  escapement  clocks, 
where  the  weight  is  very  heavy,  should  be  of  the 
ordinaxy  kind.  I  may  say,  however,  that  I  have 
had  a  hard  kind  of  gunmetal  which  answered  very 
well;  but  I  do  not  know  the  composition  of  it. 
Common  gunmetal  is  too  soft,  and,  besides,  it  is 
extremely  difficult  to  cut  it  with  a  fly  cutter. 

G.  T.  C. 
[68410.1— Erratic  Striking  Clock.— Take  the 
movement  out  and  remove  the  dial.  Then  put  t^e 
minute-hand  on,  and  turn  the  minute- wheel  until 
the  pin  in  it  lifts  the  lifting  piece.  Hien  notice 
veiy  carefully  what  is  likely  to  cause  it  to  fail,  and 
rectify  it.  Chas.  A.  Joivss. 

[68420.]— actlBical  Inatniment.— The  best  way 
would  be  to  take  the  old  comb  out  and  make  the 
other  one  to  it.  If  the  teeth  are  broken  off  close 
together,  you  had  better  keep  tiding  the  comb  to 
the  barrel  during  the  process  of  making  it.  I  have 
never  made  such  a  thing,  so  that  this  may  be  taken 
for  what  it  is  worth ;  but  I  should  procure  a  piece 
of  steel  of  exactly  the  same  thiVlmQitfi  as  the  old 
comb ;  mark  it  on  into  49  divisions,  and  then  cut 
down  the  slots  with  a  very  thin  file  or  fine  saw.  It 
would  have  to  be  hardened  and  tempered ;  but  you 
should  tr^  the  temper  of  the  other  comb  with  a  nle, 
and  if  it  IS  moderately  soft,  temper  the  new  comb 
de/org  cutting  doTtn,  otherwise  the  teeth  will  warp 
in  hardening,  so  that  the  pins  wiU  miss  them. 
There  used  to  be  places  in  Warner-street  where 
these  sort  of  jobs  could  be  done  dleap. 

Chables  a.  Jones. 

[68422.]— Voice  I«ozenge8.— According  to  the 
well -advertised  ammoniaphone,  the  chenucal  am- 
monia, when  inhaled,  was  to  give  the  power  of 
tong,  sweetness,  and  timbre  of  tone,  &c.,  to  all 
those  of  the  genus  Homo  desiring  to  possess  such, 
provided  always  that  the  said  ammonia  was  inhaled 
pv  a  certain  fabulouslv  high-priced  plaything.  Like 
all  other  such  cure-alls,  John  Bull  havmg  eased  his 
curiosity  at  the  expense  of  his  pocket,  the  ammonia- 
phone  nas  become  forgotten,  the  adage,  "first 
abused,  then  disused,"  being  once  agam  hereby 
illustrated.  That  the  drug  ammonia  is  of  much 
curative  value  when  judiciously  and  suitably 
applied,  the  humble,  useful,  but  much-neglected 
smelling-salt- bottle  amply  illustrates.  **  Sugar 
Boiler"  would  do  well  to  study  tiie  article, 
*' Ammonia,"  in  Farnngton^s  "New  Materia 
Medica,"  while  a  perusal  of  the  articles  on  the 
rather  numerous  drugs  affecting  that  most  complex 
organ,  the  voice,  mayjrive  him  ample  choice  of 
drugs,  and  a  very  wide  field  for  his  operations ;  but 
in  so  lar  as  affects  the  ultimate  healui  of  the  pur- 
chasing British  public,  at  least,  he  may  yet  come  to 
learn  that  a  little  knowledge  can  be  a  very 
dangerous  thing.  Thb  Lydney  Bibfenseb. 

[68427.]— Sweaty  Soles.— Probably  owing  to 
a  peculiar  and  disordered  condition  of  health.  One 
great  reason  of  leather  ('tis  here  true  there's  nothing 
uke  leather)  holding  its  own  in  ihe  present  day  of 
invention  and  of  substitution  as  soles  for  boots,  is 
the  porosity  of  leather,  while  the  opposite  in  gutta- 
percna,  &c.,  has  probably  been  prohibitory.  If 
'*  Solvadero  "  is  a  young  man  the  condition  may,  in 
medical  language,  point  to  a  scrofulous  diathesis— 
in  other  words,  to  inherent  constitutional  defective 
nutrition,  and  which  will  probably  disappear;  if 
accessible  to  "Solvadero,"  appUcation  at  the 
London  HomcBO^thic  Hospital,  Great  Ormond- 
street,  Loudon.  E.G.  (medicine  and  advice  one 
montli,  or,  rather,  four  weeks,  for  Is.),  would  no 
doubt  eventually  be  a  matter  on  which  he  will 
hereafter  congratulate  himself  through  Ufe. 

The  Lydney  Dispexseb. 

[68432.)— Horn.— Much  of  my  earlier  life  having 
been  spent  on  the  banks  of  the  ever-beautifm 
Severn,  I  remember  tliat  when  I  had  chilblains  one 
or  other  of  the  hands  employed  at  the  horn-works, 


Bewdley — ^Hopkins  was  the  name  of  the  owner; 
there  were  few,  if  any  other,  horn- works  inEngluid 
— ^was  asked  to  bring  a  bottleful  of  the  horn- water, 
a  black,  stinkinff  stuff,  with  which  my  feet  were 
spong^  over.  In  that  water  horn  had  been  boiled 
untQ  it  (the  horn)  was  soft.  Now,  nearly  50  years 
afterwards,  that  information  may  prove  useful  to 
£.  Farfitt.  Although  often  in  the  quaint  old  town, 
Bewdley — ^formerly  an  important  inland  port,  the 
uppermost  on  the  then  great  highway  of  commerce, 
the  Severn,  and  from  which  a  phalanx  of  packhorses 
radiated — ^I  regret  that  I  never  went  over  these 
horn-works,  wmch,  in  the  days  when  horn  lanterns 
and  horn  drinking-cupe  were  in  vogue,  must  have 
been  on  a  far  larger  scale.  As  to  the  medicinsi 
value  of  the  *'  liquor,"  which  was  highly  extolled 
for  other  ailments  than  chilblains,  the  sulphur 
present  therein  was  the  curative  agent.  At  least, 
homceopathic  experience  suggests  this  to 

The  Lydney  Dzspenbeb. 

[68438.^ — Camphor.  *-When  Asiatic  cholera  first 
appeared  m  Europe  as  an  epidemic  (in  1831),  me- 
dio&l  interference  did  but  insure  and  nasten  a  fatal 
issue.  ^  His  knowledge  of  drug-action,  especially  in 
its  poisonous  aspect,  enabled  uie  illusmous  Hslme- 
mann,  when  the  peculiar  features  and  symptoms  of 
cholera  were  described  to  him,  to  select  four  medi- 
cines, which  to-day  are  still  the  only  ones  success- 
fully combating  the  awful  sufferings  of  this  virulent 
disorder.  These  drugs  were  camphor,  copper, 
veratrum,  and  arsenic.  Camphor,  if  g^ven  at  the 
very  commencement  of  the  oisease,  being  alone  an 
almost  certain  cure ;  while  durin|r  the  progress  of 
the  disease  copper  is  suitable  for  its  cramps,  vera- 
trum for  its  rice-water  purging,  arsenic  for  its  sta^ 
of  collapse,  &c.  From  No,  4  of  the  Homoeopathic 
League  Pamphlets,  Id.  each  (Bale  and  Son,  87, 
Great  Titchfield -street.  London,  W.),  I  learn  that 
Hahnemann's  almost  latest  contribution  to  medi- 
cine was  a  paper  on  "  Cholera,  and  its  Treatment." 
No.  6  speaks  of  the  efficacy  of  camphor  in  the 
epidemics  of  1854  and  1884,  while  No.  16,  which 
everyone  should  read  (price  2d.),  describes  the  con- 
version to  homcBopathy  of  Dr.  Holcombe,  of  New 
Orleans,  through  nis  experience  in  cholera.  A  well- 
known  autiior  speaks  of  camphor  as  "  causing 
(bearing  on  the  inqujry  only)  external  coldness, 
with  internal  burning;  inflammation  of  internal 
parts,  such  as  stomadi,  brain,  bladder,  &c. ;  the 
coldness  and  sinking  of  tne  vital  forces  being  usually 
regarded  as  characteristic  of  the  drug,  the  symp- 
toms of  excitement  being  reactionary."  Camphor 
has,  thanks  to  Hahnemann,  become  a  popular 
remedy  for  chills  and  colds  in  the  early  stage.  A 
favourite  illustration,  showing  the  affini^  of  ucohol 
for  water,  is  that  of  adding  water  to  an  alcoholic 
tincture  of  camphor,  when  the  si)irit  leaves  the 
camphor,  which  instantly  resumes  its  solid  form. 
As  a  medicine,  camphor  is  best  inhaled,  or  failing 
that  method,  it  is  preferred  in  the  form  of  tritura- 
tion (a powder),  by       The  Lydney  Bispenseb. 

[68444.]— Ventilation.— Tobin  created,  some 
twen^  vears  ago,  much  interest  in  this  problem — 
one  of  the  consequences  of  our  so-called  civilised 
habits  of  domiciled  life.  Tobin  based  his  method  of 
ventilation  on  that  principle  in  physics  that  a  fluid, 
once  set  in  motion,  continues  to  progress  in  a 
straight  line  untQ  deflected  or  obstnicted  by 
some  opposing  surface,  &c.  A  specification  of 
the  patent  can  be  had  from  Uxe  Patent 
Office,  London.  I  conclude  the  door  and 
windows  of  the  room  are  generally  closed.  Air 
freely  admitted  from  without  the  room  somewhere 
at  the  bottom,  and  conducted  up  a  tube  to  within  a 
foot  or  two  of  the  ceiling,  would  then  probably 
cause  the  ventilator  in  the  chinmey  to  work  effect- 
ively ;  but  those  holes  in  the  celling  must  be  stopped 
up.  A  good  illustration  of  down-draught  is  (or 
used  to  be)  met  with  in  the  library  of  the  Guildhall, 
London,  immediately  after  the  '* sunlight"  eas- 
bumers  in  the  roof  were  ignited,  and  &m  which 
practical  lessons  were  learnt  by 

The  Lydney  Dibfenseb. 

[68446.]— Flat-Bottomed  Canoe.-** Bhenus," 
'tis  hard  to  recommend  a  rig  for  canoe,  as  so  much 
depends  upon  the  water  at  your  disposal  for  navi- 
gatingon,  the  sort  of  landing-place  you  use,  and  so 
on.  There  is  very  little  doubt  that  the  "  Chinese 
balanced-lug"  (either  "Pearl"  or  "  NautQus" 
type),  is  the  sail  for  a  canoe,  bein^  so  thoroughly 
under  the  control  of  sailer.  I  thmk  it  was  fully 
described  in  **  Ours  "  quite  recently.  You  loay 
have  excellent  sport  without  adding  either  keel  or 
centie-board,  as  far  as  mere  *'  running "  and 
'*  reaching"  is  concerned;  but  if  you  want  to 
"  beat  to  windward  "  you  must  add  something  to 
prevent  "  lee- way  " — a  centre-board,  of  course,  for 
choice — a  good  hea^  sheet  of  metal,  either  *'  yellow 
metal "  (non-corrosive)  or  iron  galvanised. 

C^SAB. 

[68470.]— Engine  Turning.-"  F.  A.  M.,"  you 
have  simply  got  hold  of  some  specimens  of  Bacon's, 
of  London,  the  eminent  engravers  of  bank -cheques, 
&c.,  &c.,  and  well  knovi'n  to  every  printer. 

CJE3AS.. 

[681-56.]  —  Oombination  of  Colours.— What 
you  require  is  ^'FauseFs  Midtiplication  Table  of 


Colour,"  reprinted  from  an  American  paperon  lltb 
April,  1889,  No.  379  of  the  Briii9h  and  ColenM 
Printer^  Stationer,  and  BookeelUrt^  Circular.  It  u 
the  cleverest  sdieme  I  ever  saw  for  the  purpost 
more  especially  with  a  view  to  colour-printing. 

[68472.]— TranBfer8.—To  Chas.  B.  Chapldi.- 
There  is  a  process  exactly  what  you  seem  to  nqiun 
patented  by  a  Mr.  Gunningham,  of  Livarpooi. 

Casae. 

[68478.]— Long-Diatance  Thermometen.- 
By  this  IS  meant  a  simple  electrical  arranganeBt 
whereby,  when  the  temperature  in  any  given  plaA« 
exceeds,  or  falls  below,  a  certain  preconcexted 
limit,  an  electric  bell,  placed  at  any  convement  spot, 
not  necessarily  near  the  place,  is  thrown  intoadMi 
by  the  very  fact  of  the  limit,  either  of  heat  or  cold« 
being  overstepped.  There  are  several  modes  of 
effecting  this.  The  first  is  to  insert,  during  the  oqd- 
struction  of  the  ordinary  mercurial  ihermomsta,  i 


/^qV^ 


platinum  wire  touching  the  mercury  in  the  balh. 
and  another  passing  down  the  upper  part  of  ths 
tube,  reachin{|  as  far  as  the  point  to  which  Xt& 
mercury  will  rise  when  the  limiting  degree  of  heiS 
has  been  reached.  Such  a  thermometer  is  Bhovn 
with  the  bell  and  battery  in  circuit  in  the  annexed 
cut.  Other  forms  are  given  in  my  book,  "  Electric 
Bells."  S.  BonosE. 

[68490.]— Electric  Scarf-Fin.— Presuming  that 
you  do  not  want  to  make  an  accumulator^  which 
has  been  described  over  and  over  again  in  the» 
pages,  and  for  whidi  you  will  find  full  directions 
m  my  book  '*  Elect.  Inst,  for  Amateivs,^'  I  xnar 
say  uiat  if  your  friend's  lamp  is  an  ordinarr  4-rou 
lamp,  you  can  make  an  efficient  little  bakeiThj 
arraxigmg  two  small  pomade  bottles,  abont  ^ 
high  oy  24in.  diameter,  in  a  box  wiui  an  indi»* 


between  them,  not  touching  the  graphites.   £s^ 


jioii  of  graphites  must  be  connected  together  It 
means  of  a  strip  of  copper.  The  zinc  of  one  botu« 
must  be  connected  to  the  ^phite  of  the  other, »« 
two  free  elements  left  bemg  afterwards  coonecw 
to  lamp.  To  set  this  battery  in  action  a  teaspoow^ 
of  sulphate  of  mercury  must  be  placed  m  eaca 
bottle,  which  must  be  half-filled  with  wat«r,  tw 
which  about  J^th  of  its  bulk  of  sulphuric  aad  bw 
been  added.  If  the  lamps  be  of  higher  volta^' 
three,  or  perhaps  five,  cells  may  be  needed  to  baw 
it  glow  mcely.  The  annexed  sketch  gives  so  »*• 
of  arrangement.    Side  of  box  removed. 

S.  BorroxE 

[68.500.]— Bemoving    Pole.— Why  not  dnv« 


Mat  17    1889. 


staple  in  end  of  pole  0  P    llizoagh  this  put  iron 
l^gy  with  eye;  attach  a  rope,  and  poll. 

Pbaotioal. 

[68600.]— BemovlnfiT  Pole.— If  "  Double  B." 
UTiscrewB  the  nut  a  little  and  ties  a  piece  of  string 
around  the  bolt,  he  may  take  off  the  nut  and  lower 
the  bolt  into  the  box ;  uien  pass  a  ^axp  instrument 
under  the  ])ole  and  draw  the  string  that  holds  the 
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bolt  through.  He  can  then  draw  out  the  pole, 
oud,  Iw  enlarging  the  hole  a  little,  take  out  the 
bolt.  If  heuaesaoolt  at  the  end  of  thepole,  as  shown 
in  the  drawing,  I  think  he  will  find  it  answer  his 
purpose  better.  P.  Cuffobd. 

[68503.]— Photography.— 1.  In  shade.  Sun- 
light gives  too  strong  contrasts  in  instantaneous  por- 
t2*aituro.  2.  I  have  been  trying  flash-li^t  with  a 
simple  lam^  of  my  own  manufacture — ^simply  a 
glara  tube  with  an  indiarubber  ball  afSxed  by  tube. 
to  blow  magnesium  powder  throuffh  flame  of 
sponge  saturated  with  spirit.  Tou  wul  want  two 
of  them,  to  be  exploded  at  opposite  sides  of  the 
face.  Result  in  my  case  was  fairly  exposed.  Take 
oare  to  have  the  light  higher  than  your  sitter,  or 
light  of  the  photo,  loou  extraordinary.  Sitter  is 
AiinoBt  certain  to  blink,  it  is  better  to  leave  the 
lamp  alight  all  the  time,  and  get  sitter  to  look 
flteadilv  at  it.  The  flash  is  not  then  so  startling. 
X>on*t  nave  the  lamp  in  the  picture,  of  course ;  put 
it  on  one  side,  behind  the  camera. 

B.  A.  B.  Benkbit,  B«A. 

[68516.]— Scarecrow. — Cut  a  piece  of  tin  to  the 
^lape  of  a  cat  making  a  spring ;  paint  it  to  aid  the 
delusion.  Then  suspend  by  a  cord,  so  that  it  will 
3wiug  to  and  fro  in  the  wmd.  A  windmill  on  a 
|»ole  often  succeeds,  espedally  if  a  rattle  or  dick- 
lug  arrangement  be  attached ;  but  tiie  noise  raifht 
be  objectionable.  Edicoio)  M. 

[68517.]— Speaklnff  Tube.— A  speaking  tube 
composed  of  lead,  oompo,  or  galvamsed  iron  tube 
would  act  in  an  efficient  manner.  If  first  cost  is  a 
consideration,  zinc  tubes  are  cheaper ;  but  for  per- 
manence choose  either  of  the  two  first  named.  In 
fixing,  avoid  sharp  bends,  and  see  that  the  holes  in 
mouthpieces  are  not  too  small,  and  make  sure  that 
all  joints  are  made  watertight,  and  have  the  pipes 
not  leas  than  lin.  inside  diameter. 

Whitehaven.  D.  B. 

j;6853o.]  —  Bicycle.- If  backbone  be  hollow, 
join  with  a  tight  iron  plug;  next  get  a  brass- 
founder  to  mould  a  brass  casing  outside  extending 
Sin.  above  and  below  joint.  If  tapered  with  a  file 
upward  from  the  fork  oelow,  it  will  not  be  remark- 
able. The  frame  of  my  safety  met  with  a  some- 
what similar  accident,  and  was  repaired  on  the 
same  principle,  and  seems  as  firm  as  ever  after 
travellmg  a  couple  of  hundred  miles.  Price  should 
not  exceed  a  few  shillings.  EDacoin)  M. 

[68537.]— Solubility  of  Hsrpo.— According  to 
**Storer'8  Dictionary  of  Solubilities,"  the  an- 
hydrous salt  N&fifii  dissolves  in  2'01  parts  of 
water  at  0°  Cent.,  1-44  at  20*  Cent.,  0-96  at  40*,  0*52 
at  60%  while  the  hydrated  salt  NaJSjOsdH^O  dis- 
solves in  0*68o  parts  of  water  at  19*5°  Cent.,  or 
100  parte  of  water  at  lO-o"  dissolve  171  parts  of  it, 
or  an  aqueous  solution  saturated  at  19*0°  contains 
03-5  per  cent,  (equal  to  45*8  per  cent,  of  the  anhy- 
drous salt),  and  is  of  specific  gravity  1'3875. 
According  to  Watt,  the  hyorated  ^t  melts  in  ite 
water  of  crystallisation  at  o&*. — ^H.  B.  F. 

[68547.]— Clock  Gong.— How  would  Mr.  W. 
Hall  fit  his  gong  to  a  drum  marble  timepiece 't  The 
prong  is  now  fixed  by  ite  brass  " lump"  to  a  I'^in. 
brass  wire,  screwed  at  foot  to  a  soft  wood  pedestal. 
The  sound  is  not  clear.  Would  he  advise  a  thicker 
wire,  or  what?  Nemo. 

[68547.]— Clock  Gong.— I  don't  quite  see  what 

Sou  mean  by  your  description.  The  gong  should 
e  fixed  (as  one  piece)  to  a  foot,  which  is  screwed 
to  a  block  of  iron  or  brass,  but  not  wood.  This 
block  should  be  fixed  to  a  standard  of  thick  wire 
fixed  to  the  bottom  of  the  case  by  a  nut  and  washer. 
But  it  may  not  be  the  gong  at  afi.  Try  the  hammer- 
head, and  see  if  it  is  too  close  to  the  gong ;  if  so, 
bend  the  hammer-stem  until  it  is  right.  By  bend- 
ing the  hammer-stem,  it  will  very  probably  come 
right.  Chables  A.  Jones. 

r68.>.52.]— ICaxima  and  Minima.— Thanks  to 
**A.  M."  for  his  neat  solution.  The  printing  has 
;ili9(^>  been  well  arranged,  so  that  it  makes  a  very 
elegant  study.    Yes,  I  meant  that  this  is  the  only 


caae  I  have  oome  across  where,  if  my  result  was 
correct,  the  area  is  a  maximum  and  tiie  perimeter  a 
minimum  for  the  same  value  of  the  independent 
varif^ble.    It  is  like  a  '* double  event"  in  racing 

girlance,  as  if  the  same  horse  were  to  win  both  the 
erby  and  the  Oaks!    I  notice  that  the  angle 

which  has  —z^  tor  ite  sine  may  be  drawn  geometric- 
ally by  dividing  a  diagonal  of  the  upx>er  face  by  4, 
and  joining  one  of  the  pointe  so  found  with  the 
centre  of  the  cube;  the  angle  contained  by  this  line 
and  the  vertical  is  the  angle  sought. 
Bath.  M.I.C.E. 


[68552.]— Kazlma   and   Klnlxna.  —  In  the 
figure  letKELQMFNHbea  plane  revolving  on 


the  given  axis  E  F,  and  cutting  the  six  sides  of  the 
cube.  First,  as  to  the  perimeter.  This  equals 
4EK  +  2KN.  Let  one  edse  of  the  cube  =  1. 
and  the  angle  between  the  plane  and  the  vertical 
-G.  Produce  NKtoP,  and  draw  PB  perpen- 
dicular to  £F.  Then  GH  »  sec.  0,  and,  by  tngo- 
nometry,  the  perimeter  equals 

2(v/2  tan.«  (y  +  1  +  ^2~  tan.  0). 

Omitting  constante,  differentiating,  and  equating  to 
zero,  we  get —  

2  tan.  G  —  ^/1  tan.*  e^  +  1  _  q 
COS.*  e  y/Y\^yT^  1 

.-.  tan.  0  =  J  V'27  sin.  e  -  i  ^J%  »  =  35"  16' 
nearly.  This  is  identical  with  the  result  obtained 
by  *'  M.I.C.E.,"  and  when  the  plane  is  at  this 
angle  ite  perimeter  is  a  minimum,  as  might  have 
been  expected  from  ite  being  a  regpilor  hexagon. 
Then,  as  to  the  area.    This  equals 

OH  X  PN  -  vtanT'W  -i-  1  (\/2'-  \  tan.  0). 
Differentiating,  &c.,  as  before,  we  get — 
tan,  e  (1/2""-  I  tan.  0)  _  \/tan.*  G  H-  1  ^  q 
COS.*  0  v^tanTfcTTl  2  cos.*  tf 

whence  tan.  B  ^  \  y/^^A  before.    This  does  not,  I 

think,  indicate  a  maximnm  or  minimum ;  but  that 
the  plane  in  moving  from  D  B  to  the  vertical  is 
always  increasing  in  area,  but  at  a  varying  rate ; 
the  rate  of  increase  diminishing  from  DB  to  H  O, 
where  it  vanishes,  and  increasing  afterwards.  This 
corresponds  to  a  point  of  contrary  fiexuro  in  a 
curve.  The  vertical  position  would  seem  to  give 
the  only  maximum.  W.  J.  A. 


[68552.]— Kaxima  and  Minima.  —  Vertical 
planes  through  the  diagonals  of  the  ton  of  the  cube, 
and  a  horizontal  plane  through  the  une  on  which 
the  revolving  plane  turns,  will  divide  the  cube  into 
eight  similar  and  equal  prisms,  one  of  which  is 


represented  in  the  figure.  A  B  is  an  upper  edge ; 
AC,  BC,  semi-diagonals;  O  the  centre  point  of 
the  cube ;  and  0  D  the  axis  of  rotation  of  the  plane 
whose  intersections  with  the  top  and  sides  of  the 
prism  are  shown  by  the  lines  EF,  EO,  FD. 
Draw  FH  jjarallel  to  OE,  and  join  OA.  Let 
AB  measure  two  units,  and  putDF  +  FE  s^, 
this  being  a  quarter  of  the  perimeter  of  the  section  of 


the  whole  cube  by  the  plane.    Denote  sin.  C  O  E  by 
X,     Then,   00  a  DB  aunity ;  AC  •  BG ->  V^; 

CE- 


(1). 


—  ,  and  from  these  data  the  numerical 

values  of  the  other  lines  in  the  figure  can  easily  be 
derived,  and  we  obtain  the  formula : 

P^       /,  +1/2 

Vl  -ara 

Diffenintiate  with  respect  to  ^,  and  the  result, 
equated  to  zero,  will  be  found  to  give  x  ss  -—. 

Substitute  this  value  of  j;  iu  (1),  and  we  have /?  =r 
2*1215.  Now,  when  the  point  E  is  C,  i?  a  2*4143, 
and  when   E  is  at  A, /i -2-2361.     We  therefore 

infer  that  x  ^m     .  .    makes  j}  (and,  therefore,  also 

^p)  a  minimum.  TOf  course  we  might  employ  the 
usual  process  for  aetermining  whether/}  is  a  maxi- 
mum or  amimmum  by  successive  differentiation ; 

but  since  x  =   -—  makes  the  second  differential 

a/5 

coef&dent  oip  vanish  as  well  as  the  first,  the  opera- 
tion would   be  somewhat  laborious).    Since  sin. 

O  A  C  a  —  —  ,  it  follows  that  when|i  is  a  minimum 

V3" 
angle  C  O  £  »  angle  O  A  C,  mid  the  triangles  0  O  E, 
C  AObeingsimikr.  wehave  A  C  .  B  C  ■  O  C*.  It  may 
be  observed  also,  that  '<  M.I.C.E.*s"  TOoblem  fur- 
nishes an  answer  to  the  question:  What  is  the 
shortest  length  of  string  that  will  encompass  a  cube- 
shaped  parcel,  when  so  arranged  as  to  be  incapable 
of  shifting?  Evidently,  the  string  must  be  4*243 
times  the  length  of  the  side,  and  m  stretched  taut 
along  the  section  of  least  perimeter.  The  angle 
COE  is  35"  16',  nearly.  If  8  denote  the  area 
OEFD,  wefind— 

(2). 


-/I  -J*     1  - 


Now, 


one   of 


the  several  roote  of 


1  O  is 


dS 

dx 

1  if*  9 

a:  e  — ,  which  value  of  x  substituted  in  -y-r   gives 

a  positive  result.    Hence,  supposing  mv  working 
out  of  this  second  part  of  [the  question  oe  correct, 


i^  a  minimum.    The  maxima  and 

dS 


xsz  --  renders 

V3 

Tt^iTitmn.  obtained  from  the  other  roote  of  -^^  are 

ax 

probably,  hardly  worth  the  trouble  of  investigation. 

Charing-  J«  ^»  0. 

[68553.]— Problem.—By  the  formula  2S-*c 
sin.  A,  the  sinister  is  equal  to — 

\       be  ac 


or 


ab      ( 

2S  [a  («-«)•  +  b  {$-by  +  e  («-0«] 
nbe 


.28 
abc 


abc 

+  *»  +  «•] (1) 

Also,  by  the  formula  be  sin.*  ^  A»  («-Q  («-0i  ti»« 
dexter  is  equal  to — 
2S  I  (*-»)  (»-<^)+  (*-g)  (*"g)  ^  (*-g)(*-^)  \ 
\         bo  ae  ab         i 

[a  («-*)(*-  0  +  *  (« -a)  (*-0  +  c  («-a) 

[  (a  +  A  +  f)  S*  -  2S  («  *  +  a  «  +  *0 

4  3aAf] (2) 

Comparing  (1)  and  (2),  we  see  that  it  is  enough  to 
show  that  2«  (a*  -»•  A*  -♦-  c*)  -  («*  -I-  *»  +  <^).  » 
identical  with  2*  {a b  {  ae  -\-  be)  •-  Zabe^  which 
will  at  once  appear  oy  putting  a  +  4  +  «?  for  2  *,  and 
multiplying  out.  Lateis. 

[68561.1- Engraving:.- Have  you  seen  the 
machine  fhe  Britannia  Company  advertise  P  It  looks 
simple  and  ef&dent.  T.  F.  S.  T. 

[68562.]  —  Incandescent  Lampa.— To  Mb. 
BoTTONE.  —  According  to  Messrs.  Edison  and 
Swan*s  liste,  *'  All  lamps  supplied  are  marked  with 
the  Company's  trade  mark,  *  the  Edison  Swan,' 
underneath  which  will  be  found  the  E.M.F., 
reference  letter,  and  nominal  candle-power,  thus : 
*110,  J.K.  16,' "  which  means  that  the  hunp  rwuires 
an  electro-motive  force  of  1 10  volte  to  send  sufficient 
current  through  it  to  cause  it  to  give  16  candle-power 
light.  The  reference  letter  indicates  the  cirouite  in 
which  the  lamps  may  be  run.  Thus  any  lamp 
marked  J.K.  may  be  run  in  series  with  any  other 
J.K.,  irrespective  of  the  c.p.  or  voltaro.  When 
running  lamps  in  parallel,  it  is  the  E.M.F.  number 
that  must  agree,  not  the  reference  letter. 

S.  BOTTONE. 

[68558.]— Cliimlng01ock.—Yourquestionreally 
opens  up  a  whole  branch  of  the  horological  art. 
You  will  want  a  new  train  (in  a  new  framework) 

E laced  beside  the  old ;  but  before  proceeding  you 
ad  better  see  whether  the  case  will  take  it.  You 
do  not  say  whether  your  present  movement  is  a 
locking-plate  or  rack  strikmg — a  most  important 
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omiflnon.  In  either  can  the  new  tnun  oonld  be 
diecbarged  by  the  minnte-wheel  niang  aieparate 
earn ;  but  the  correct  way  is  to  have  ue  hours  let 
off  at  the  fourth  quarter  uy  the  q^uarter  work.  If 
you  peraist,  write  again,  saying  which  it  is,  audi  will 

K*ye  you  more  information  on  that  point.    The  fol- 
wing  ia  the  Cambridge  chimes.    Thus  you  see  the 


Ifr""  JA-.     <    f   J  i   I    .    II 


2*Qr 


]§,"»  A/^-ijJr-^lj  ii-'rl 


s^flr 


!»'"  ■Vs'^r^liJifM-fr^ 


JtOU/[ 


l!|'/">r^-'f  T'l  J    ^-    r    I 


iji'''-    '   r   ■  'I.I  .i,T 


barrel  makes  two  revolutions  per  hour,  has  five  sets 
of  pins,  with  four  in  eadi.  Ton  can  buy  the 
hammer-work,  nin  -  barrel,  and  bells.  You  will 
have  to  mark  on  and  pin  the  barrel,  and  plant  the 
hammer  work.  ConsmtBeid's  "  Watch  and  Clock 
Work,"  and  for  a  descnption  of  modem  repeating- 
work  see  Britten's  "  Handbook."  The  new  taSn 
would  consist  of  four  wheels  (second  wheel  driving 
pin-barrel,  which  has  a  wheel  of  40  screwed  to  it), 
and  you  would  want  a  weight  of  about  281b.  to 
drive  it.  Chab.  A.  Jones. 


i68d64.>-To  Ur.  Bottone  or  Others.— 
).  N.  Y."  will  probably  find  he  requires  no 
extra  redstance  in  series  wiu  his  arc  lamp,  and  as 
he  does  not  give  the  voltage  at  whidi  it  is  regulated 
to  bum,  it  is  not  possible  to  advise  with  any  degree 
of  accuracy.  However,  the  lamp  cannot  well  bum 
with  less  than  35  volts,  in  which  case  he  would 
xe(iuire  about  90  yards  of  No.  18.  I  presume  his 
wire  is  copper.  Besistance  per  yard,  about  '0136 
ohm.  H.  C.  BsAXTXCiiT. 


[68564.T-TO  Kr.  Bottone  or  Othem.— First 
measure  we  resistance  of  your  lamp.  Since  your 
dynamo  gives  25  ampere^  and  has  an  E.H.F.  of  45 

volts,  its  resistance  must  be  1*8  ohm.  Since  ^  «  C, 

and  vou  require  8  ampdres ;  E  »  45,  B  must  be 
equal  5*6  ohms.  Now  add  together  Uie  R  of  the 
dynamo  1*8,  and  that  of  the  lamp  itself,  and  if  this 
does  not  make  up  the  desired  resistance  of  5*6,  you 
must  add  a  few  yards  of  No.  18  iron  wire  as  resist- 
ance, remembering  that  every  10  yards  of  No.  18 
iron  wire  is  equal  to  1  ohm,  approximately. 

S.  BonoKE. 

r68569.1— Electric  Liffhtlnff.— To  light  a  room 
or  nail  biuliantly  there  should  be  a  16c.p.  lamp  to 
every  33  cubic  yards  of  space.  Tou  do  not  say  the 
height  of  your  hall ;  but  suppomng  you  do  not  care 
to  illuminate  above  the  lOrt.  line,  we  may  say, 
roughly,  that  38  lamps  of  16c.p.  would  give  suffi- 
cient li^ht  to  illuminate  the  hall  well.  Armature 
lOin.  diameter,  6in.  deep,  wound  with  141b.  No.  12 ; 
fields  wound  with  801b.  No.  18 ;  connected  in  shunt. 

S.  BOTTONB. 

[68571.]— Oaloulna.— The  equation  d*y*  =  2:* 
{2  a — x)  may  be  put  in  the  form  y^±—  ^%[fx  ^^. 

When  ^  ■■  0,  y  =3  0,  so  the  curve  passes  through  the 
ori^.  When  x  b  2  a,  v  =  0,  so  the  limits  between 
which  the  curve  extends  are  x  —  0  and  j;  =  2  a.  If 
X  is  negative,  the  equation  is  impossible^  so  the 
curve  does  not  extend  to  the  left  of  me  origm.  The 
double  sign  diows  that  the  curve  is  a  dosed  one,  and 
ia  the  same  above  and  below  the  axis  of  x.    The 

f onnula  for  the  area  \&  f  ydx  +    constant,   taken 


"/ 


between  the  limitsO  and  2  a,  or — 


if 


xy/lax  —  3^  .dx  +C. 


The  integration  of  this  is  given  in  the  textbooks,  at 
least  in Todhunter's  '* Int.  Cal.,"  seep.  20,  ex.  11, 
and  p.  50,  ex.  3  (third  edition),  llie  indefinite 
integral  is  rather  long,  and  not  easy  to  print ;  how- 
ever, all  the  terms  in  our  case  vanish  except  the  last, 
at  both  limits,  ttiat  is  when  2  b  0  and  j;  s  2  a.  It 
will   therefore   suffice  to  say  that  (ignoring  the 


vanishing  terms)  the  area  =•  —   sin. 


-ix-1 


+  C; 


2  a 

taken  between  limits  of  j;  =  0  and  x  «  2  a.  Now 
to  find  the  value  of  C :  as  the  curve  passes  through 
the  origin,   when  x  =  0  the  area  must  »  0 ;  put 


X  (=  0  in  the  last  equation,  and  also  area  a  0,  then 
weget  ^  ain."**(-l)-f  C  =  0.    Now  sin-^^-l) 


w 


«^ir 


^^aothatC  =  -.    IHeareawiU.therefoxe, 


be 


or 


-1 


2-""- 


X  —  ff 

a 

-1 


a^tr 


whence  x= 2  a, 


f|-n.-l.|-}»f.. 


This  is  for  the  upper  half  of  the  curve,  so  for  the 
whole  it  will  be  <r  ir,  the  same  as  the  area  of  adrde 
of  radius  a» 
Bath.  H.I.C.E. 

[68571.] — Oalonlus. — Solving  the  equation  for 

—  X      

y  • — y  =  -H  tV*  (2*'  —  ^) ;   ^  cannot,  therefore, 

be  greater  than  2a  nor  less  than  zero,  also  the  curve 
extends  equally  on  each  side  of  the  axis  of  x.    The 

area  =  fydx  =  ^-  /*  ^  ^x  (2flf  -  x)  <fo 

=  -    /  x^a«  -  (a  -  x)«  dx 
=  \J*^  (a  -  X)  Va«-(a-x)«rfx 

C y/f^  -  {a-xYdx^  ^  {**"(*"•  *^'}^ 


+ 


a  —  X 


^a«  -  (a  -  x)* 


+    2 


sm. 


— 1 


-) 


taken  between  the  limits  x  s  2a  and  x 
becomes — 


a 
0,  this 


sin.        ( —  1)  —  ^  sin. 


i=r'. 


and  twice  this  gives  the  area  on  each  side  of  x  =  the 
whole  area  a  a*ir.  A.  H.  G. 

[68571.]— Oalcnlns.— It  will  probably  suffice  to 
give  an  outline  only  of  the  process  for  finding  the 
area.  The  details  of  the  integration  will  be  r^dily 
understood  by  anyone  conversant  with  the  integral 
calculus ;  th^  are,  however,  too  long  for  insertion 
in  the  *'  E.  M.'*  From  the  given  equation  we  see 
that  the  curve  is  symmetrical  with  respect  to  the  axis 
of  X,  and  that  it  extends  from  x  =  0  to  x  ■>  2a. 
Let  the  area  of  the  upper  half  be  denoted  by  A,  and 

let  X  —  2a  =  2».    Then  -f  =  —    2z,    and,    since 

dz 


dA       dA 


we  have — 


g=-2,. 


2 
a 


( 


dz         dx 

«•  4a«* 


y2a  -  s«       ^2a  -  a« 


4a«z« 
V^2a 


H 


Integrate  each  term  within  the  brackets  iby  the 
formula  of  reduction — 


/ 


2n_l 


y2a  —  s* 


V2a  -  ^ 

substituting  for  n  the  values  6,  4,  2  in  sucoession. 
Then  add  together  the  terms  taken  between  the 

limits  s  =  y/la  and  £  =  0,  which  correspond  to  the 

limits  X  =  0  and  x  ■■  2a.     The  terms  containing 

the  two  factors,  «  and  ^2a  —  s",  vanish  at  both 

limits,  leaving  only  the  final  tenns  of  each  integral, 
which  are  [multiples  of  sin.~^  1 — ^that  is,  multiples 

of    -  ;  and  the  definite  integral  reduces  to    ~-' 

£  it 

Hence  the  whole  area  of  the  curve  is  tcc?^  and 
equals  that  of  a  drde  whose  radius  ia  a. 
Charing.  J.  R.  C. 

[68576.]— Bngine  for  Lathe.— Yes,  they  will 
drive  it  if  suitably  geared  down.     Ports,  steam, 
|in.  b^  |in. ;  exhaust,  iin.  by  /^in. ;  and  boiler  18in. 
ly  12m.  vertical,  with  firebox. 


v 


Bristol. 


T.  C. 


[68577.]— Vnloanite.— Fine  brickdust,  water, 
a  high  speed,  and  light  pressure. 

H.  C.  Beauxostt. 

[68578.]— Belay.— Make  a  brown  paper  or 
turned- wood  bobbm,  l|in.  long,  with  space  for  a 
core  |in.  diameter;  wind  this  with  about  3oe.  of 
No.  32  silk-covered  copper  wire.  Now  procure  a 
piece  of  good,  soft  iron,  about  lin.  wide,  |m.  thick, 
and  5iia.  long.  Bend  it  into  the  shape  of  a  letter 
L,  having  the  lower  leg  the  longer.  Let  the  rela- 
tive length  of  the  legs  be  2in.  and  S^in.  About 
half-way  on  the  longer  limb  bore  and  tap  a  hole  to 
take  a  aroular  rod  of  soft  iron,  fin.  diameter,  2in. 
long,  which  is  to  serve  for  the  core  of  the  wound 
bomnn.  To  the  shorter  limb,  which  must  be  a  trifle 
higher  than  the  core  just  screwed  in,  is  attached,  by 
means  of  a  screw,  a  short  elastic  spring,  carrying 
an  armature  which  stands  just  over  the  bobbin  and 
its  cover ;  the  length  of  tms  armature  and  spring 
should  be  about  sfin.,  and  a  prolongation  of  the 
latter,  furnished  with  a  platinum  roeck,  must  be 
made  to  play  between  the  openings  of  a  sniall  metal 


rectangle  (like  a  letter  B  witii  the  csntnl  itfoks 
removed) .  This  reofeanffle  is  fnmUied  with  sdjiut. 
ing  sorews  above  and  bdow.  The  one  above  aoit 
work  in  an  ebonite  bush  to  secure  insolation;  the 
one  below  works  in  the  metal,  and  serves  to  make 
contact  when  the  annature  is  pulled  down  bj  the 
eledzo-magnet.  This  rectangle  must  be  suppDitad 
at  ^e  right  height  by  means  of  a  short  i"ip"f*3Bg 
pillar  fixed  to  extremity  of  the  longer  limb.  The 
wires  from  the  bobbin  must  be  connected  to  the 
home  battery  wires,  the  distant' battery  wires  being 
connected,  one  to  a  screw  in  the  shorter  limb  of  the 
L-frame,  and  the  other  to  a  screw  in  the  rect&nde. 
You  will  find  description  and  illustratiDii  of  tiiis 
rehiy  at  p.  134  of  my  "  Electric  Bells."    

[68581.}—Eleotro-Ua8nets.— Certainly,  rat 
plenty  of  iron  in  the  cores,  and  make  the  cores,  pole* 
pieces,  and  annature  nearly  a  closed  magnetic 
circuit,  to  do  which  you  must  make  botb  poki 
attract  the  armature.  The  weight  of  iron  in  the 
core  bears  a  proportion  to  the  ampere  turns  round 
the  magnet.  H.  C.  Bb^uxont. 

[68581.]— Electro-Magneta.-The  best  resolta 
are  obtained  when  the  diameter  of  the  iron  core  u  \ 
that  of  the  wound  bobbin.  This  is  true  wbaterer 
be  the  gauge  of  the  wire  used.  For  large  cuirents 
of  low  E.M.F.,  wire  of  coarse  ga^e  must  be  used; 
for  small  currents  of  higher  &.&.¥*.,  finer  wire  must 
be  employed.  Bou^y  spee^dng,  the  attnctire 
power  of  a  single  pole,  or  about  a  \  that  of  the  two 
poles  acting  in  conjunction.  S.  Bottoste. 

[68582.]— Medical  Bleotrioity,—"  Self -Treat- 
ment"  requires  much  previous  study  of  electro- 
therapeutio  sdenoe  and  pathology^.  HereiAabnef 
list  d  some  standard  books :— ''  Guide  to  Hedicsl 
Batteries,  &o.,''  by  Dr.  Alfred  C.  Ghurratt,  publiehcB 
at  Philadelphia ;  ^*'  Lindsay  v.  Blakiston  ou  Paia- 
lysis.  Neuralgia,  &c.,  Treated  by  Oalvaniaatioa  and 
Faradisation/'  \g  Julius  Althaus,  MJ>.,  pubiiilun 
TrUbner  and  CS).,  London ;  "  Harry  l<obb  « 
Qalvanism,*'  publiahers  BaiUiSre,  London. 

£06. 

[68583.]— Engine  Brasses  Cutting.— Ftnt 
your  brasses  ^ould  fit  nicely  upon  a  peifecdj 
round  orank-pia  or  journal,  then  see  you  have  p«r 
oil-holes  properly  cnanneUed  or  grooved  inside  tbe 
brasses  to  supply  oil  all  over  the  crank-pin,  then  he 
very  sure  your  oil  is  without  a  drop  ox  paraffin  in 
it.  If  not,  there  is  not  anything  that  will  pretest 
your  crank-brasses  cutting.  W.  r.  W. 

[68583.]— Bngine  Brasses  Outting.-Tak 
the  brasses  out  and  dean  them  well.  Sonpe  the 
wearing  surface  all  over  with  a  sharp  aospff, 
taking  off  as  little  as  possible  so  long  as  yoa  mike 
sure  of  removing  any  grit  that  may  have  got  im- 
bedded in  the  surface  of  the  braaa ;  and  scrape  out 
any  deep  lines  that  may  have  been  worn  by  oizt  01 
gnt  revolving  with  the  crank-pina,  so  as  to  prerent 
a  recurrence  of  the  evil.  See  that  the  crank  pins 
are  dean  and  smooth.  When  replacing  the  bruB» 
see  that  you  can  cotter  the  caps  hard  down  witbovt 
nipping  the  shaft — ^that  is,  there  should  be  at  lesat 
as  mudi  play  aa  will  allow  both  crank-pina  and 
brasses  to  expand  (if  they  get  heated)  witLotxt  be- 
coming  light -nipped.  If  there  is  no  play  when  the 
cotters  are  drawn  hard  down,  vou  wiH  need  to  vat 
a  liner  between  the  edges  of  your  brnsBes.  Put 
plenty  of  fine  fiowers  of  sulphur  into  the  oil-hole, 
runnmg  it  in  with  the  oil,  and  put  in  some  fise 
plumb^^,  too.  The  sulphur  puto  a  fine  smooth 
skin  on  the  rubbing  surfaces,  siphon  lubricators  I 
do  not  think  nearijr  as  s^e  or  effective  astho^ 
glass-bottle  ones  whidi  are  fixed  upside  down  inth£ 
oil  holes,  and  have  a  wire  running  up  through  the 
neck,  tiie  end  of  the  wire  restmg  on  the  shaft.  Ibe 
slight  vibration  it  receives  bringtf  the  oil  down  am* 
stanlly.  If  it  does  not  come  down  quickly  eooogh, 
file  a  small  fiat  down  one  side  ox  the  wire.  Of 
course,  you  must  fix  the  lubricators  well  into  the 
oil-holes,  whidi  may  have  to  be  enlarged  t^ 
receive  them.  It  is  possible  that  the  taking  np  01 
the  brasses  you  have  "had  done  reooatJT"ltfs 
caused  the  evil,  by  their  bein^  made  so  tint 
a8«to  make  them  oommence  cuttra^.  I  take itfa 
granted  that  your  shaft  is  truly  at  nght  angles  vim 
3ie  oentre  lines  of  your  engines ;  otherwise  the 
crank-pina  will  not  be  beuing  fairly  on  ther 
brasses.    Do  you  know  how  to  test  this  ? 

T.  F.  S.  T. 

[68585.]— Piston  BinRS.— Phosphor  bronse  or 
delta  metal.  T.  F.  S.  T. 

[68685.]— Piston  Blnps.- Use  phosphor  broia 
or  nard  cast  iron ;  the  latter  is  usual. 
Bristol.  T.  I. 

[68586.1- Model  LooomoUvo.- The  boa  j 
Pig.  21  lis  not  for  the  crank-uin,  but  for  tk 
coupling  rod.  Tbe  crank-pin  is  (firectly  oppose 't. 
that,  and  is,  therefore,  opposite  to  its  oounterwoglij- 
In  the  engines  of  the  LS.  and  S.CRt.  themej; 
crank  is,  as  noted  in  the  artide  of  May  lOtb.  on  t^ 
same  side  of  the  axle  as  the  coupling-rod  pio«.^ 
thus  the  wheels  have  the  appeazanoe  you  meoti»«» 

optional.    Idono*  toPj"* 


but  such  practice  is  exce] 
any  other  case. 


J  H. 


May  17,  1889. 


ENQUSH  MgORAKIO  AND  WORLD  OF  SOIENOE:   No.  1,260. 


247 


[68587.]— Qwunme  I>yiiamo.— Tou  can  uae 
your  dTnamo  for  accumulator  chai^^g,  but  it  will 
not  charge  quickly.  Supposing  you  wanted  to  run 
six  lamps  of  46  volta  for,  say,  biz  hours  per  night, 
Tou  would  want  about  23  cells.  You  had  better 
buy  these ;  but  you  might  succeed  in  mn.1ring  them 
if  you  followed  carefiuly  the  instructions  given  in 
back  numbers,  or  in  my  *' Electrical  Instrument 
Making  for  Amateurs."  S.  Bottoite. 

[68*587.] — Qraxnxne  I>ynaxno. — "  Patience  " 
could,  by  special  arrangements,  make  his  unsteady- 
running  gas-engine  charge  accumulators  during  tne 
daytime.^  If  the  variations  of  speed  are  frequent 
and  considerable,  he  would  have  to  have  automatic 
apparatus  for  cutting  off  the  current  when  the 
speed  rose  above  a  maTimiim.  or  fell  below  a 
minimum.  Ten  accumulator  colls  would  giye  the 
best  result.  "  Patience  **  must  not  think  of  making 
them  himself.  H.  C.  Bkaotcowt. 

£68588.]— Motor.— To  Mb.  Bottonx  ob  Othebs. 
—You  will  find  a  very  full  description,  witii 
illustrations  of  the  mode  of  building  up  a 
one-man  po^^cr  motor,  in  the"E.  M."  for  April 
6,  1888.  The  power  of  the  motor  described^  in 
the  last  par.  of  the  article  for  April  26,  1SS9«  is  also 
about  one  man.  Your  ring,  especially  as  it  is  with- 
out cogs,  will  be  found  ratiier  small ;  that  is  to  say, 
you  will  have  to  employ  a  good  bit  of  battery  power 
to  produce  the  same  enect.  You  may  use  the  No. 
18  wire.   Wait  till  you  have  read  the  next  article. 

S.  BOTTOIVE. 

[68589.]— Taper  Key-ways.- Make  a  steel 
oounterput  of  the  nave,  file  keyway  approximately, 
and  drive  in  a  steel  drift,  with  cutting- edges  one 
side  to  complete. 

Bristol,  T.  C. 

[68589.1  —  XaJdzLff  Tapered  Bound  Key- 
^«ray». — Fit  |temporary  naves  to  your  steel  wheels, 
say,  of  cast  iron ;  drill  holes  where  key  seats  are 
wanted,  and  rimer  them  with  a  rimer  of  the  cor- 
rect taper.  One  temporary  nave  might  do  for 
several  wheels,  if  the  holes  are  not  too  close 
together,  by  shifting  it  round  each  time  to  set  solid 
metal  to  drill  into.  I  presume  '*  melted  ^'  is  a  mis- 
print for  riveted.  T.  F.  S.  T. 

[68o90.T— Portable  Steam  Bath.— '*  Amateur 
Bath  Maker"  may  accomplish  his  desire  without 
difiiculty,  and  at  small  cost.  During  the  last  few 
yean  I  have  put  many  a  feUow-reader  of  large  and 
limited  means  into  a  good,  cheap,  hot-air  and  vapour 
batb,  and  will  instruct  "  A.  M.  B."  how  to  make 
suad  use  it  as  I  do.  The  uninitiated  and  those  of 
limited  means  I  am  ever  ready  to  hdp.  Most  of  my 
clients  beiu^  amateurs  predfudes  the  possibilitv  of 
givixig  particulars  here,  as  I  invariably  find  it 
requires  two,  three,  or  more  communications  to 
make  them  understand ;  therefore,  if  "  A.  B.  M." 
chooses  to  write  me,  he  may  see  my  address  in  the 
*  *  Exchange  CJolumu."  Hdiokley, 

[G8o90.]— Portable  Steam  Bath.— Years  ago  I 
constructed  several  kinds  for  my  own  use.    Two  of 
these  now  described  are  cheap  and  simple.    For 
portability  and  putting  awav  when  not  in  use,  I 
recommend  the  folding  chamber,  like  the  shower- 
baths  used  on  board  ship.     Get  four  strong  ash 
hoops,  cover  them  with  very  thick,  stout,  or  double 
canvas,  sew  on  a  top  end  of  the  same  material, 
having  a  trap-door  hole  in  the  centre  large  enough 
to  admit  your  head,  with  an  airtight  flap  to  close 
while  heating  the  construction,  5ft.  about  m  height. 
For  extra  comfort,  where  stowage  is  no  obiect, 
make  a  light  cylinder  of  wicker-work,  7ft.  high,  to 
be  covered  in  with  the  same  material,  making  the 
trap -door  hole  on  the  side  of  chamber  about  4ft.  or 
cnore  from  the  bottom ;  also  an  entrance-door,  4ft. 
hig^h,  3ft.  wide,  with  a  thick  felt  curtain  to  overlap 
the  sides  externallv.    This  cylinder  will  stand  up- 
right anywhere,  wnereas  the  folding  pattern,  when 
in  use,  m^uires  a  hook  in  a  beam,  with  a  running 
rox>e  on  a  pulley  for  adjustment.    Having  a  spare 
room,  I    always   preferred   the   wicker   cylinder. 
The  heating  apparatus  is  easily  made  of  a  large 
oil -drum  well    cleaned  by   boiling  a  solution  of 
washizig  soda  therein ;  have  a  screw  fitted  into  the 
neck  of  this  vessel  on  which  to  attach  a  globular 
head.     In  the  side  of  this  have  a  piece  of  fin.  iron 
pipe,  strongly  brazed,  3ft.  long ;  at  the  other  end  of 
this  short  pipe  have  a  screwed  end  or  otiier  con- 
necting arrangement  to  join  a  longer  pipe.    This 
will  depend  on  the  distance  of  your  fireplace  from 
the  steam  chamber,  into  which  a  ferrule  is  fastened 
with  a    stout   leather   to  receive  and   carry  the 
farther  end,  and  must  be  an  exact  fit.    The  hole  for 
ent^  of  steam  should  be  placed  to  suit  the  elevation 
of  fireplace.     A  gas  arrangement   would   be  the 
most  desirable  mode   of   heating,    as  you  can  so 
easily  adapt  the  arrangement  of  boiler  to  a  room. 
It  is  advisable  to  hang  a  small  wire  screen  over  the 
orifice  of  steam-jet,  as  I  once  scalded  my  legs  in 
this  dark  indosure.    The  steam  can  be  pleasantiy 
scented  bv  the  addition  of  any  desired  fragrance,  as 
lavender  heads  and  such  like  vegetable  aromatics,  to 
the  water  in  the  boiler.     As  a  cuagram  would  entail 
delay  in  communication  I  have  omitted  it,  and  hope 
this  description  will  suflice.     When  travelling,  I 
have   extemporised  a  vapour-hatli  by   putting   a 


^tge  vessel  of  boiling  water  under  a  high  stool  of 
open  cane-work.  Sitting  on  this,  I  drew  a  blanket 
all  around  me  from  thegroimd,  and  was  soon  in  a 
perspiring  condition.  This  I  always  did  after  snipe 
shooting  m  the  swamps.  Eos. 

[68a90.]-«team  Bath.— Allen,  St.  Martin's- 
lane,  London,  seUs  an  effective  apparatus  in  a  cheap 
form ;  but  the  most  valuable  insmictioiis  would  m 
found  in  the  hvdropathic  work  issued  (2s.  6d.)  by 
Smedlev's  Hyoropathic  Establishment  Company, 
Matiodc  Bridge,  Derbyshire.  Ab  in  most  medical 
matters,  a  little  knowledge  is  in  this  case  often  the 
means  of  leading  to  the  doing  of  much  and  per- 
manent mischief,  while  one  noted  author,  physicist, 
&c..  Dr.  Carpenter,  lost  his  life  in  consequence  of 
an  accident  with  the  apparently  simple  apparatus — 
i.e.,  combustion  of  spints  of  wine  or  naphtha  having 
been  in  his  case  the  source  of  the  heat.  Stimulante 
to  the  blood  circulation,  so  as  to  compel  the  blood 
to  throw  out  part  of  its  aqueous  saline,  &c.,  com- 
ponents being  the  object  of  the  steam  or  hot-air 
bath  ;  then,  unless  the  said  sudorific  diaphoretic  (in 
Anglo-Saxon,  sweating)  action  be  stopped  bv  one 
or  other  of  the  methods  described  in  Smeoley's  book, 
the  skin,  as  well  as  the  whole  system,  con- 
tinues in  a  state  of  relaxation  for  hours.  A  fire- 
brick heated  in  the  kitchen  fire,  an  iron  paU,  a 
wooden,  empty  soap-box  for  a  seat,  and  a  blanket 
form  the  bath  apparatus.  A  cotton  sheet  the  oold- 
water  bath.  StuI,  as  serious  results  to  the  constitu- 
tion from  prolonged  too  frecjuent  use  of  this 
apparatus  may  happen,  caution  is  suggested  by 

This  Lydnby  Dispensbe. 

[68.592.]— Shunt- Winding  a  Dynamo.— To 
Mb.  Bottonb. — ^The  next  time  you  start  winding  a 
dynamo  begin  by  the  armature,  and  if  you  can 
drive  at  an  angular  velocity  of  1,250ft,  per  minute, 
allow  one  yara  of  wire  on  the  A.  for  every  volt 
re<iuired,  and  let  the  resistance  of  that  length  of 
wire  be  ^  that  of  the  outer  circuit.  Then  let  your 
fields  be  of  such  a  size  that  they  can  hold  400  times  the 
resistance  of  the  armature.  You  must  now  put  oil 
about  6oz.  No.  20  on  your  armature,  and  then  you 
may  light  one  or  two  5c.p.  lamps  of  six  volts  each. 

S.  BOTTONB. 

[68594.]— Mending  Glaes  Wheel.  —  If  you 
make  up  a  thick  solution  of  good  shellac  in  methy- 
lated spirits,  and  join  your  glass  plate,  previously 
wanned  at  the  broken  edges,  with  this  cement,  and 
then  cement  with  the  same  a  rather  wide  boss  on 
each  side  where  the  spindle  passes,  I  think  you  will 
find  it  will  hold  together  satisfactorily,  and  it  will 
act  electrically,  as  well  as  the  entire  plate.  If  you 
have  any  trouble  in  the  mending,  and  would  like  to 
have  a  new  plate,  write  to  me  to  the  address  given 
in  the  "  Sale  Column,**  and  I  will  advise  you  in  the 
matter.  S.  Borroms. 

[68595.1— To  Kr.  Bottone.— The  amount  of 
wire  on  the  F.M.  is  very  much  too  small  in  propor- 
tion to  that  on  the  armature  to  get  economical 
effects ;  still  the  machine  should  give  some  current. 
So  I  can  only  imagine — 1.  That  you  are  driving  the 
wrong  way ;  2.  That  there  is  a  leakage  somewhere 
between  uie  iron  and  the  wire;  or,  3,  that  the 
nuichine  has  become  wrongly  coupled,  or  even  dis- 
connected. To  get  current  from  this  machine,  the 
armature  should  run  at  3,000  revs,  per  minute.  If 
you  like  to  send  it  to  me,  carriage  paid,  I  will  tell 
you  what  is  wrong  gratis.  With  regard  to  the  pro- 
portions of  wire  for  your  10c4>.  dynamo,  they  are 
quite  wrong.  The  ratio  should  be— outer  circuit  1, 
armature  ^,  F.M.  20.  Now,  Jib.  No.  20  on  a  drum 
armature  has  a  running  resistance  of  about  0*5  ohm. 
To  balance  this  on  the  fields,  no  less  than 
200  ohms  are  reauired;  and  you  have  only  2Ib. 
No.  22,  equal  10  onms,  or  20  times  too  small. 

S.   BOTTONZ. 

[68598.]— Eleotro-Kotors  with  Horseshoe 
Magnets.- To  Mb.  Bottonb.— If  you  will  kindly 
refer  to  my  article  at  p.  472,  Vol.  XLYHI.,  of  the 
English  Mechanic  for  Feb.  8,  1889,  you  will  find 
a  detailed  description  of  a  motor  of  the  kind  that 
could  be  made  from  your  electro -magnets.  I  do 
not  recommend  usin^  2  or  4  sets  of  magnets,  as 
the  current  has  to  split  itself  up  among  the  magnets, 
and  so  the  total  etfect  is  the  same,  minus  the  loss 
from  increased  resistance.  With  six  chromic-acid 
cells  and  two  electro-magnets,  4in.  long  by  -^Jm, 
diameter,  you  should  be  able  to  drive  a  sewing- 
machine.  S.  BOTTONB. 

[68599.] — Compound  Qearinff. — ^If  the  ratio 
is  nve  to  one,  the  power  is  increased  five  times,  and 
so  on  for  other  ratios.  To  compute  the  ratio, 
multiply  all  the  teeth  of  pinions  together  for  a 
divisor  and  aU  the  teeth  of  wneels  for  mvidend,  the 
quotient  is  the  ratio  of  gear  and  power. 

Bristol.  T.  C. 

[68601.]  —  Paulty  Aootunnlator.  —  Perhaps 
some  particle  of  lead  oxide  has  fallen  down  between 
the  plates,  and  is  short-circuiting  them. 

S.  BOTTONE. 

[68602.]— Air  in  Water.— By   an  interval  of 
time  almost  inappreciable. 
Bristol.  T.  C. 

[68605.]— Bleotric  Liffht.— For  outdoor  work, 


where  fumes  are  of  no  conscKjuence.  the  Bunien* 
For  indoor  the  chromate  of  lime.  But  this  is  ffur 
surpassed  by  mv  new  depolaziser,  for  account  of 
which  see  my  advertisements  in  "Sale**  column. 
As  to  which  lamps  require  most  batteries,  it  depends 
on  the  efficiency  of  the  lan^).  However,  supposing 
both  sets  of  lamne  take  one  ampere,  and  that  the 
5c.p.  are  8- volt  lamps,  and  the  zo.p.  4- volt  lamps, 
then  five  2c.p.  lamps  in  series  =  20  ohms,  would 
require  at  least  11  Bunsens,  or  10  chromate  cells, 
wmle  the  two  5<^p.  lamps  =  16  ohms  could  be 
worked  with  nine  Biinsens,  or  eight  chromate  oeUs. 
If  the  lamps  were  arranged  in  parallel,  fewer  cells  of 
a  larger  size  would  be  used;  thus  the  two  5c.p. 
lamps  =s  4  ohms  eould  be  worked  by  two  large 
chromate  cells,  while  the  five  2c.p.  =  f  ohm  could 
be  worked  by  one  cell  if  lai^  enough. 

S.   BOOTONB. 

[68608.]— OhJect-Glass.—^H.  A.'*  has  put  the 


square  oi  aiameiers  \  uiereiore,  smce  £A)\n.»  \a  ruk,  is 
as  125  to  1,  and  the  square  of  125  is  15,625,  the 
25in.  glass  will  grasp  that  quantity  more  light  than 
the  eye.  E.  G.  M. 

[68608.;|— 26in.  Object-aiaas.— The  areas  of 
circles  bemg  to  one  another  as  the  squares  of  their 
diameters,  ^'  H.  A.**  goes  to  unneoessair  trouble  in 
this  comparison,  and  also  is  in  error  in  nis  caloula- 
tion  of  the  area  of  the  pupil  of  the  human  eye, 
which  should  be  -031416  instead  of  •31416. 

S.  W11.KEB. 

[68608.1— 261n.  Objeot-aiass.- There  is  an 
error,  and  a  gross  one,  not  in  Lockyer*s  **  Lessons,*' 
p.  223,  but  m  ^*H.  A.*8*'  own  calculations.  The 
area  of  a  circle  Jin.  in  diameter  is  not  -31416,  but 
'031416;  hence,  as  his  divisor  is  ten  times  too 
great,  his  quotient  is  ten  times  too  small.  There  is 
no  need  to  calculate  the  actual  area  of  either  the 
pupil  of  the  eye  or  the  o.g.,  the  rule  that  drdee  are 
to  each  other  as  the  squares  of  thmr  respective 
diameters  being  sufficient  to  setUe  the  relative  light- 
grasping  power  of  the  areas  in  question. 

Paisley.  J.  £. 

[68609.]— Cnttinff  Tube  Holes.— Drill  a  fin. 
hole  in  centre  of  each,  and  then  use  a  cutter  in  a 
bar,  the  point  of  bar  having  a  pin  to  enter  holes 
drilled  for  a  guide.  The  cutter  to  cut  out  a  kind  of 
washer  by  a  circular  groove  about  7<rin.  wide. 

Bristol.  T.  C. 

[68613.]— Boiler. — If  properly  made  with  single 
riveted  joints,  you  might  sajely  work  it  to  100  or 
1201b.  The  shell  and  firebox  being  cylindrical,  no 
staying  is  required.  Taba. 

[68613.]— BoUer.— Dish  the  two  crown  plates, 
and  then  no  stays  are  required.  Safe  at  15(Mb.  at 
least. 

Bristol.  T.  C. 

[68614.] — Zincs. — Cast  them  in  a  piece  of  iron 
gas-tubing,  previously  rubbed  in  the  inside  with 
plenty  of  black-lead.  S.  Bottone. 

,  [68615.] — Lamps. — ^Tes ;  for  about  three  hours. 

S.  BOITONB. 

[68618.]— Corruffated  Sheets.  —  Simply  lap 
sideways  on  the  first  corrugation  and  endway  3iQ. 
to  4in.  according  to  flatness  of  roof. 

Bristol.  T.  C. 

[68621.]— To  Xr.  Bottone.— An  armature  If  in. 
dia.  by  4in.  long,  fitted  in  single  fields,  not  double, 
as  in  your  sketoi,  each  F.M.  core  being  about  4in. 
long,  4in.  wide,  and  |in.  thick,  if  wound  with 
about  4oz.  No.  22  on  the  armature,  and  31b.  No.  18 
on  the  fields,  connected  up  as  a  series  machine,  will 
give  you  ample  power  if  oriven  by  your  6 -cell  bat« 
i&rj,  S.  BoTToxB. 

[68623.]— Storinsr  Ne»ativea.—Having  tried 
many  metnods,  I  am  now  inclined  to  adopt  WoUTs 

Satent  compact  negative  boxes.  Perhaps  "  A.  A." 
oes  not  know  of  this  plan.  He  can  get  a  speci- 
men from  H.  Senier,  88,  Norwood-road,  S.E. 
They  are  very  compact  and  systematic,  and  they 
allow  of  an^  negative  being  found  at  once,  with  tibia 
small  additional  trouble  of  making  an  index. 

B.  A.  B.  Bennett. 

[68625.]— Arc  Lamps.- To  Mb.  Bottonb.— The 
humming  is  caused  by  a  rapid  vibration  set  up 
through  imperfect  contacts  or  rapid  make  and 
break  of  contract,  either  in  the  working  of  the 
shunt  regulators,  or  in  the  carbon  sliding  in  the 
holder  tubes.  S.  Bottonb. 

^68627.]-— (HMaendi.—I  think  it  is  long  since 
this  formation  was  illustrated  in  the  *^  E.M.,**  bat 
some  years  ago  there  were  good  drawings  by  Birt, 
El^er,  and  Gaudibert.  In  his  work  on  the  Moon 
NeiBon  gives  a  fine  large-scale  map  of  Gkusendi. 
and  the  same  authority  gives  a  very  full  account  ox 
it.  with  two  large  drawings,  in  the  Att,  Register  for 
1873.  Lardner,  in  his  *' Handbook,**  supplies  a 
copy  of  Madler's  large  plan.  Nasmyth  also  has  a 
drawing  of  it  in  his  wcrk,  and  tins  sketch  bean  a 
stiong  resemblance  to  the  style  of  the  drawing  of 
Copernicus  copied  by  Lockyer.  There  is  a  second 
drawing  of  Copermous,   however,   by  Nasmyth, 
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which  is  taken,  donbtleas,  from  a  model,  and  this 
Bhowv  Gkiadibert*8  *' elongated  lozenge"  (letter 
22189)  and  the  crater  on  uie  southern  Copernicus 
A,  mentioned  by  "  M.  A."  in  letter  22999. 

E.  D. 

[68627.]— OMsendl.— In  reply  to  "  C,"  I  do 
not  think  any  ver^  recent  sketches  of  this  formation 
will  be  found  m  *'  Ours,"  but  the  subjoined 
xeferencee  to  drawings  in  back  volumes  of  the 
**£-.M.,"  and  in  other  publications,  may  be  useful 
to  him  and  others.  Vol.  XII.  pp.  129,  225 ; 
Vol.  XIV.  pp.  69,  99, 118,  228,  487,  W2 ;  Vol.  XV. 
pp.  177,  27/ ,  486  (central  mountains).  These  repre- 
sentations are  of  very  unequal  merit,  but  are  all 
worth  looking  up.  vol.  XlV.  contains  in  addition 
manj  letters  by  Birt  and  others  on  Oasnndi.  In 
Harvard  CoUege  Observaticru,  Vol.  VHI.,  there 
is  a  fine  chromo -lithographic  drawing,  made  on 
Feb.  8,  1873,  which  shows  a  large  amount  of 
detail.  In  the  Astronomical  Remitter,  Vol.  XI. 
p.  113,  are  two  excellent  drawmgs  by  Neison, 
representing  the  most  ]prominent  clefts  on  the  floor, 
llien  we  have  the  special  map  of  the  formation  in 
Neison's  "  Moon,"  p.  337 ;  the  late  Prof.  PhiUips's 
beautiful  dcetch  in  Phil.  Tram.  1868.  plate  15 ; 
and  drawings  by  myself.  Journal  L.A.S.  Vol.  V. 
pp.  60,  90.  Schroeters  rude  but  truthful  drawings 
J^lmotopographiaehe  Fragmente^  T.  LUE.,  T.  UTv. 
Fig.  2)  may  also  be  consulted  with  advantage. 
They  will  bear  comparison  with  many  recent  ones 
made  under  more  favourable  auspices. 

T.  GWYN  ELasB. 


UNMSWEBED  QUEEIES. 
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The  mim&crf  and  UiUt  of  queriet  whiA  rtmain  unan- 
noend  for  fiv  iMdb  art  uuerted  in  this  littf  ond^  »tUl 
•nMfwiMr«El  art  repeaUd  four  weefar  aftenoaTda,  Wt  tnut 
our  rtaden  will  look  ovor  the  littf  and  tend  what  infonaation 
Aejf  eon  for  tht  htauffU  ofthnrftUow  conUibutort, 
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[68628.1  —  Freasnre.  —  Can  pressure  be  aoouratdy 
re^pstered  by  an  ordinary  gauge  that  is  connected  to  a 
boiler  by  a  proper  nphon,  and  half  a  mile  of  pipe,  for 
testing  puxpoaes  I— Tara. 

[68689.1— Bulk  of  Sphere.— How  can  I  obtain  the 
totel  bulk  of  a  sphere  when  the  diameter,  is  given  ?— 
Jamks  O.  Bowix. 

.[68630.]— Panohinflr  Brass,  fto.— I  want  to  make 
a  Quantity  of  pieces  of  Szaas,  liin.  square,  with  two  3-16 
holes  through  them,  and  l-24in.  thick.  On  each  tide  there 
in  an  inscription  in  relief.  I  should  like  a  few  hints.  What 
kind  of  press  for  pimfthing  t  If  a  screw-press,  dimensions 
and  pitcA  of  screw.  Could  each  piece  be  punched  out.  and 
the  inscriptions  stamped  on  it  at  one  operation !  Would 
a  small  fly^^ress.  sucn  as  the  sawmakers  use  for  punching 
the  teeth  of  hana-saws,  be  powerful  enough  !  The  r^a 
on  the  punchings  would  be  only  slight ;  about  equal  to  the 
letters  on  a  pomy. — South  Acstbaliax. 

[68631  J— To  Mr.  Bottone.— I  haye  a  small  rowing 
boat,  20ft.  long,  3ft  6in.  beam.  What  would  be  dimen- 
sions of  motor,  and  how  many  two-quart  ohromio-acid 
cells  would  it  require  to  propel  the  boat  at,  say,  6  mflesan 
hour  on  still  water  for  eight  hours  at  a  time  I— Nautilus. 

[68632.]— To  Mr.  Stretton.— 1.  Is  there  an  Act  of 
Parliament  to  prohibit  young  men  from  cleaning  engines 
on  the  railways  tmder  20  years  old  ?  2.  What  is  the  limit 
of  age  that  deaners  of  engines  on  the  Midland  Railway 
commence  I  3.  Is  there  any  distinction  of  age  at  the 
different  cleaning  sheds  on  the  M.R. ;  and  what  wage  do 
they  commence  work  at  ?— Axvil. 

[68633.]— Watch  Bepairing.— I  have  small  English 
turns,  and  have  made  a  few  brass  runners  with  grooves  to 
lay  pivot  in.  I  can  with  grooves  and  finishing  off  with 
file,  manage  a  pivot  of  ordinary  sise  very  fairly ;  but  when 
it  comes  to  a  very  fine  one  I  usnslly  break  it  in  the  finish- 
ing. The  steel  I  use  is  veir  soft  I  thought  possibly  this 
might  be  too  soft  to  stand  the  strain,  or  are  the  turns  not 
daiss  enough  for  this  kind  of  work !  It  is  pallet-staff  for 
Geneva  lever,  with  very  fine  pivots  I  have  been  trying  on. 
If  any  readers  will  kindly  help  me  with  a  few  hints  I  shall 
feel  obliged.— W.  R. 

[68634.] -Bashing  Pivot  Holes.— I  have  often  to 
bush  holes  in  framework  of  clock  traioM ;  and  the  principal 
tools  at  mv  disposal  are  dividers  and  angle  square.  The 
method  I  nave  followed  has  been  to  raise  a  vertical  line 
through  centre  of  old  pivot  hole,  cutting  latter  by  ban- 


sontol  line,  bush  hole,  and  then  make  lines  meet ;  and  at 
the  point  where  the  lines  cross  I  take  that  as  the  centre. 
I  should  be  glad  to  know  of  a  more  reliable  way  of  re- 
buahing  anamaking  pivot  holes.— Busiusra. 

[68635.]— Jewels.— How  shall  I  proceed  to  fit  jewels 
in  bridge  pieces  of  galvanometer  and  other  similar  things  I 
— Jbwbls. 

[68638.]— Cyolea  TTp-Hlll.— I  should  bo  glad  if  one 
of  your  ingenious  correspondents  could  inform  me  why  it 
is  so  much  harder  work  to  ride  a  cjrde  up  a  steep  hill  than 
it  is  to  walk  and  push  the  machine  T  In  a  hilly  district 
like  this  we  are  painfully  consdous  that  the  latter  does 
not  demand  one  tenth  the  exertion  required  by  the  former ; 
but  the  reason  of  this  is  not  so  apparent  when  we  consider 
that  the  weight  to  be  raised  (that  of  the  cyclist^  plus  his 
machine),  is  exactly  the  same  in  both  cases.  Is  there  a 
defect  in  the  mechanical  principle  of  the  cyde,  bv  which  a 
large  amount  of  tixe  foroe  exerted  by  the  rider  is  lost  when 
ascending  a  steep  incUne  ?— Cvclibt. 

[68837.]— Dipping  Bods.— Can  any  fellow  reader 
give  me  any  mformation  about  dipping-rods  used  for 
testing  the  quantity  of  ale  in  barrds  f  Are  they  reliable, 
and  does  the  ale  drteriorste  by  having  the  hole  bored  for 
inserting  the  rod  immediately  the  barrel  is  ddivered!— 
vent-peg  inserted  in  hole  afterwards.  I  had  a  barrel  in 
some  time  ago,  and  I  am  certain  there  was  not  two-thirds 
of  what  I  was  charged  for  ^  and  I  want  to  find  out  some 
means  of  testing  the  quantity  on  delivery. — ^BAaasL. 

[68638.]— Clook  Train.— Will  some  one  give  me 
particulars  of  a  train  for  the  going  part  of  a  dock,  be- 
ginning with  the  great  wheel  of  96  teeth,  and  so  that  I 
may  have  a  seconos  hand,  as  is  usual  in  *'  grandfathers' 
docks  "  ;  but  instead  of  a  recoU  or  dead-beat  escapement, 
I  want  to  have  a  four-legged  gravity  one,  like  that  shown 
on  page  122  of  Sir  E.  Beckett's  book  on  docks.^OaAviTT. 

[68330.]— Megasoojpe.— Can  a  megascope  be  used  for 
reproducing  pictures  or  external  objects,  and  sufficiently 
well  defined  to  trace  them !  I  want  to  get  larger  pictures 
than  those  of  the  photographic  camera.  Wul  someone 
kindly  i^ive  me  prompt  iuformation  as  to  this  or  any 
other  suitable  appliance  ?— I»  tub  Dabk. 

[68640.]— Aoonmulator  Box.— I  have  a  teak  box 
made  for  6  small  cells,  measuring  about  7ft.  long,  and  7in. 
deep,  by  4in.  wide  (outside) :  the  inside  being  divided 
into  6  spaces  by  4  glass  parutions,  which  slide  down  in 
Roovas  made  in  the  sides  of  the  box,  the  lower  edge  of 
ue  ^ass  simplv  butting  against  the  bottom  of  the  box. 
I  then  gave  glass  and  wood  coat  after  coat  of  shellao 
varnish  7thin).  That  near  the  top  dried  hard,  but  at  the 
bottom  it  was  alwavs  soft.  Convinced  that  this  was  use- 
less, I  took  off  the  bottom  of  the  box  and  scraped  dean. 
Sat  on  again,  and  mdted  some  good  paraffin  wax  into  all 
ie  joints  with  hot  irons.  When  plates  were  put  in  and 
four  oeUs  filled  there  appeared  to  be  no  leakage— electric  or 
otherwise— but  after  standing  a  couple  of  days  there  was 


in  the  fifth  cell  half  an  inch  of^add,  its  neighbour  having 

"  "     I,  when 
appeared  to  ~be  qnfie  sound.    Could  I  paint  withPindia- 


lostaoo] 


'iresponding  i 
Ito  DC  qnne 


amount.  The  joints. 


I  examined. 


ruober  solution  I— If  so,  whi^  must  I  "  thin  out "  with  T— 
Jbbby  Wibbxak. 

[09641.]— Briok  Arohes.— In  a  series  of  brick  ardies 
in  JPortland  cement,  carried  on  girders,  where  the  two  ex- 
treme abutments  are  suffldent  to  resist  the  thrust,  how  far 
may  tie-rods  be  di^ensed  with  in  ormsidnring  the  ease  of 


the  heayv  loading  of  some  of  the  arches,  the  others  being 
unloaded.  Tske  the  case  of  the  right-hand  arch  being  so 
loaded  that  there  is  a  thrust,  T,  of  three  tons  per  foot  run 
due  to  the  additional  load.  The  left-hand  arch,  unloaded, 
will,  to  a  considerable  extent,  act  as  a  strut  to  transmit 
the  thrust  to  the  abutment.  The  question  is,  how  much 
will  the  left^iand  arch  transmit,  and  for  how  mudi  must 
tie-rods  be  provided,  and  how  in  the  unloaded  arch  acting 
as  a  strut  to  be  calculated !— Stddbxt. 

[68642.1— Moulds.— Can  any  reader  give  me  a  few 
practical  hints  on  the  construction  of  iron  moulds  (or  chills) 
for  making  castings  in  quantities,  such  as  shares,  sash 
wdffhts,  fire-bars,  <Btc.,  together  with  a  description  of  their 
use  I  Also  the  proportionate  components  of  brass,  and  how 
the  brass  is  obtained  to  any  required  colour.  Also  how  tin 
may  be  recovered  from  clipping  old  cases  and  sudi-Uke. — 

FOUMOBB. 

[68643.1— Faulty  Steam -Q-auge.  —Would  you 
kindly  tell  me  what  is  the  matter  with  my  small  steam- 
gauge  (Schaffer  Budenberg)  t  It  registers  up  to  5lb.,  but 
no  further,  no  matter  what  pressure  of  steam  I  have  on 
bofler  (modd).  What  effect  would  loosening  the  two 
screws  at  the  bottom  have?  It  has 'behaved  very  well 
for  two  years,  uid  only  cost  10s.  when  new.— Pbbcubsor. 

[68614.1— Dynaxno.-What  dimensions  should  a  small 
dynamo  be  to  light  five  16c.  p.  lamps  in  scries,  driven  by 
a  small  steam-engine !  What  size  cores,  quantity  and  size 
of  wire  reqiured,  &c. !— J.  D.  Watkiss. 

[68646.1— Joints  in  Indiarubber.  — Would  any 
reader  inform  me  how  the  joints  m  bicyde  tii^s  are  made  \ 
Also  how  to  vulcanise  indiarubber.— W.  Pkestux. 

[68646.]— Air-Pump.— Will  some  reader  kindly  ex- 
plain why,  in  marine  ca^ine:<,  the  air-pump  is  made  from 
40  to  60  times  the  capacity  of  the  feed  pump.  All  the 
water  and  air  that  enters  the  boiler  must  go  tnrough  the 
feed  pump.  Then  why  cannot  a  pump  of  corresponding 
size  deal  with  the  water  and  air  as  it  comes  from  the  con- 
denser?—Tara. 

[68647.]— Coupling  Dynamos.— Will  any  kind 
redder  answer  the  following  1  I  have  two  dynamos,  one  a 
ten-lighter  and  the  other  a  twenty-lighter,  each  45  volts. 
I  want  to  know  how  to  coui>le  them  toother,  so  as  I  cm 
get  thirty  hghts  of  46  volts  in  one  circuit.    Also  how  are 


the  csrbon  filaments  fixed  on  to  the  platioum  in  iaeiods. 
cent  lamps.— VACUtiM. 

[68648.]  —  Setting  X7p  Watch  and  Clock 
Springs.- Would  anyone  inform  me  the  oorrort  «it  r<{ 
nsmg  the  adjusting  rod  in  setting  up  the  spttags  o(  £m. 
lish  watehai  and  docks  t— Couvtbv  Clock  Jobiib. 

[68649.1— Fitting  Beeds  to  Piano. -Codd  m 
reader  inform  me  how  I  could  attach  a  ooagi/t  oi  mt>A 
reeds,  on  the  American-organ  priadple,  to  a  pioao,  od 
what  amount  of  space  womd  be  reouired  for  wind-cba, 
pallets,  and  reed  -  frames  T  The  Ddkmi  I  shookl  <&- 
deavoor  to  place  in  acabinetaloogsideto  be  worked  vith  u 
dectro-motor  (ifposdble) ,  and  as  there  would  not  be  nuba 
wind  required,  x  should  thmk  this  could  be  dooe  cuij. 
Perhaps  ICr.  Fryer  would  kindly  hdp  mc^Cunuir^. 

[68680.]— Pivots  and  Pivot  Tuming.-I  Yan^ 
me  one  of  Wheatstone's  alphabetiesl  indieatan.  TV 
spindle  oanying  the  small  eseape-whed  hai  beow 
broken.  I  have  failed  to  make  a  new  one  to  oj  MtsfK- 
tton,  being  a  poor  affair  when  eompaied  to  the  a^m. 
which  possesses  a  great  amount  of  elssticity;b««i£tb^ 
pivots,  which  are  longand  fine,  are  niedy  flniihcd,  tei*: 
length  of  spindle  8in.,  front  pivot  (in.,  and  back  piT>)tt3L 
length,  diameter  of  spindle  No.  90  B.W.O.  (Wd  as, 
practical  reader  give  me  soma  sound  informstioD  ho?  *, 
proceed?  I  have  only  a  turns  at  my  diiponl,  nd 
sketches  of  useful  tools  which  would  asstst  me  m  mibo? 
the  above  would  be  wdoomed.  Hany  like  me  voold  be 
glad  to  see  some  goodartides,  written  by  pradicsl  nam 

fivot  making,  appear  from  time  to  time  in  "Oon."- 
*IVOT. 

[68691.]— Sand  Blast.— Could  any  of  our  ratde* 
give  me  a  suggestion  for  roughening  th«  surface  of  g^ 
I  require  to  make  the  face  of  the  s^aas,  or  parts  d  tfc- 
f  ace,  as  can  be  done  with  the  sand  blasts  Oiiodio;  vi:)i 
rough  emenT  or  sand  is  too  smooth,  and  I  have  not  tetm 
to  a  sand-blast  madiine.  Could  there  be  any  nmpUfon 
of  sand  blast  rigged  up  to  do  this  sort  of  thing !  Etchot 
with  add  is  no  use  for  the  purpose  either,  ireqam  tir 
deeply  cut  grain  that  is  obtained  from  the  nnd  bUsl- 
Olass  DsooBAToa. 

[6866S.1— Wood  Labels.— Woold  someoacroDoods: 
kindly  tell  me  how  I  can  prepare  deal  UbeU.  so  Qist  tb 
address  can  be  written  on  them  in  ink.  without  the  at 
running  and  without  painting  the  labd  i— Buae. 

[68863.]- Eleotro-lCotor.  — To  8.  E.  Bottoh- 
Wnat  dintftfiftft  apart  are  the  pole^eoes^  as  described  i< 
you,  p.  44,  on  eleetro-motors !  Should  the  atdet  J  t> 
tunnel  be  out  away,  so  as  to  correspond  with  ooe  ol  thr 
segments  of  the  armature  I  Is  five  layen  of  22  pan 
sufficient  to  wind  fidd-magnets  7— A  liEAaxcB. 

[68654.]- Harmonium.— Will  Mr.  G.  Frjwtotmi 
other  gentleman  please  tell  me  the  best  length  sad  dejd 
of  ohannd  in  the  sound-board,  or  pan,  of  an  hiniKttz:: 
to  secure  the  fullest  and  richest  tone  oolouiing— from  :$& 
/to  upper  /,  five  octaves,  broad  reeds  1  Are  IhMt  M 
nht^nntAa  the  Same  size  and  shape  in  all  haimooiam  poi. 
or  do  they  differ  in  scale  according  to  taste !  If  IhidUir 
length,  depth,  and  shape  of  one  channel  for  tbc  16&. 
and  for  the  highest  /  five  octaves,  I  may  scale  Hy  ^ 
channels  from  these.  Upon  the  shape  and  capacit)  ' 
these  channels,  it  is  said,  much  depends  the  odour  if  o^ 
produced  by  the  reed  it  reinforces.  I  have  walked  i)s^ 
miles  every  wedc  for  the  "  £.  K."  for  the  last  sit  mat^ 
— Jamzs  Day. 

[68665.]— Spirit  Lamp.— Conld  some  one  tdl  «»& 
best  form  of  spirit  lamp  with  arrangement  for  nfulmar 
the  heat  to  any  desired  degree!  X  have  tried  s^^n. 
high-priced  ones,  but  found  them  worthless  for  ths  ;e- 
pose.— Calor. 

r68656.]-BoUer.  —  I  have  a  launch  engine,  tl 
cylmder  4in.  diam.  and  Sin.  stroke,  working  with  vi' 
steam  at  190  revs,  per  minute,  and  I  wish  to  procoi*:.  ' 
make,  a  copper  boiler  for  it,  to  stand  a  presore  of  ^ 
120  or  13(ub.  Will  some  correspondent  kinillr  Lir.^ :: 
particulars  and  dimensions  of  such  a  boiler,  tsuitablf  l.^' 
on  a  launch  or  on  shore,  and  the  probable  cost  of  mjiff/-* 
at  present  prices  f  A  rough  sketdi  of  boiler  will  '^^ 
Also  will  he  kindly  give  the  power  of  the  eopv ' 
Lauvcq. 

[68657.1— Sympathetic   Snail   Compan-^ 

Chamberr  Edinburgh  Journal  of  February  15.  ISSJ.  ^  '^ 
artide  apparently  written  in  good  faith,  and  indc&rd  o^ j 
the  heading  of  "  Popular  Sdence :  upon  aSymp«thdiv2v 
Compass.*"  It  seems  that  an  American  and  a  Fn-^^r^A 
(Messrs.  Biat  and  Bcnoit)  made  the  discoTerj-  ihH'^--'  < 
snails,  after  having  once  entered  into  an  affinity  nx^  '^ 
other,  were  endowed  with  the  faculty  of  rwnAfluns  "^ 
manently  under  a  mutual  sympathetic  inflaeoY.  ^*<J 
was  not  destroyed,  nor  even  weakened,  by  tii<»  vni^  y^ 
longed  intervention  of  time  or  space.  jBy  pUos:  '^ 
snails,  whidi  were  in  sympathy  with  each  otbrr,  tc  'o.* 
prepared  in  a  wav  the  particulars  of  which  art^  1  fe^<  '* 
length V  to  trouble  you  with,  but  which  cootA»a«i  •  --*; 
plete  siphabet,  it  was  found  that  at  any  disiaiKX  <««  ^ 
would  aocuratelv  follow  the  movements  of  tht*  oth«^  >j 
tails  are  given  of  measages  tdegraphed  betweeo  I'^^^jJ 
New  York.  It  is  admitted  that  Mme  inaccunert  ■'*-^ 
in  the  flpelling,  butnot,  however,  sufficient  to  n«iJ^  '*' 
words  imintcUigible.  Can  any  of  your  readr rj  -ot  ^  * 
there  was  any  foundation  of  truth  in  this  oocuux^  s  «» 
it  only  an  elaborate  hoax !— H.  B.  R. 

[68658.] -Beet  Sugar.— In  1884,  th*?  h»ie  Sir  F.  5^ 
commenced  the  manulucture  by  the  **StroiJtLi*  jf"^ 
somewhere  in  Suffolk.    Is  it  now  carried  on '  -  F.  <  -  ^ 

[fJ8659.1  -  Midland  Engine  No.  8. -*'«»' 
reader  omige  by  giving  tiketch  of  Midland  fsxrot  >>■  < 
— Gkbalu  Bexnett. 

[68660.]-BleotrioalBepaira— laradoins  tt.^  j 
repairs  in  dectrio  bells  on  steamboats  One  b^',  •»?* 
at  a  foxvign  port  three  months  since,  had  ii**«J''  .-^ 
cells  put  in,- which  do  not  act.  I  h.iv<*  suMj.j-^  ^ 
clanchti  cells  with  success.  Are  the  tJa««icr  ••^l^  -J  . 
for  that  purpose  ?  They  were  put  m  new.  1>J  '-  } 
recharging,  and  how  I— Hazki.x rrr. 

[C8661.] -Tables  of  Measurement- '  ^'•/"•'. 
tell  me  what  the  measurementii  of  land    Iiw>a1.  • 
square— are  in  the  Transvaal  aod  Cap*?  C*  >lArj  j ,  f  -  a  •■ 
to  English  measurement ;  terms  U9«u,  ftc. .  -  ^"^ 

[68662.]-Telephone.-WciiUd  Mr.  Ali»Y  "*  1 
Bottone  kindly  give  sketch  of  connection*  of  cir*'*'  -**- 
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znittcr,  with  induction  ooil  and  automatio  switch  azxange- 
ment  to  cat  out  transmitter  and  bdttery  and  leave  bell  in 
cinuit  when  telephone  is  dn  hook  l—F.  G. 

[&i663.]— Albumen.— Can  any  reader  inform  me  how 
albumen  is  obtained  from  blood,  and  aboat  what  propor- 
tion per  gallon  t— Nbbo. 

[68664.]— Keeplnflr  Meat  in  Vaponr.— It  is  stated 
that  a  new  system  en  tranaportimr  meat  has  been  dis- 
covered :  instead  of  freesing,  some  kind  of  vapour  is  used. 
Should  be  glad  of  any  particulars  on  the  subject.  — 
J.  W.  W. 

[rii%65.1— Weisrhinflr  Water.~At  the  conversasione 
of  the  Boyal  Society  last  Wednesday  week,  Mr.  H.  J. 
€hancey  e^dubited  **  a  hoUow  cylinder  and  sphere  used  in 
the  redetermination  of  the  weight  of  a  cubic  inch  of  dis- 
taied  water,  1899."  The  result  being  '*  252286  grains  at  t. 
«2^  B.  30in."  This  would  mske  the  Imperial  gallon 
277 -463c.  in.  instead  of  277 '274  as  at  present,  not  a  very 
serious  deficiency  of  47'680gr.  of  water,  or,  say,  a  little 
ovoT  on  ounce  in  ten  gallons.  Can  any  person  kmdly  say 
where  there  is  any  published   account  of  the  modus 

opTanJi  I— Bao. 

[68666.^— Chloride  of  Ijime.— Desiring  to  experi- 
ment with  the  above  chemical  as  to  its  drug  action  on  the 
human  body  and  svstem,  I  ground  up  dUoride  of  lime 
((^mmerciaOy  sold  for  bleaclung  esparto  grass  in  paper- 
manofacture)  lOgr.,  cane  sugar  SOOgr.,  inWedgewood 
mortar,  when  after  some  10  minutes'  trituration  the  whole 
mass  suddenly  surged  up  with  evolution  of  much  heat,  the 
cf)lour  having  now  become  changed  from  a  pure  white  to  a 
yellowish-brown.  I  think,  from  its  behaviour,  tiiat  oon- 
8id<?rable  explosive  power  may  be  developed  by  these  two 
tiubstances.  Have  any  of  our  readers  had  anv  experience 
in  this  direction !  U  so,  a  few  lines  would  oblige.— 
Pnvsis. 

^6rt6e7.]— Photographic  Scrap-Booke.— What  is 

tlio  best  way  to  stick  photographs  in  these  books  T  I  have 
heard  both  starch  and  gelatine  mentioned  asgood  adhesive 
media,  but  I  should  be  glad  of  hints  as  to  tne  procedure, 
HO  aa  to  avoid  buckling  or  blistering.  Is  it  a  good  plan 
to  soak  the  nrints  in  water  before  pasting,  and  should  the 
paste  be  applied  to  the  paper  or  the  print,  or  both  T  I  do 
not  want  to  spoil  any  photographs  experimenting ;  hence 
•my  query. — Glattox. 

[S9668.1— Surflkoe  Condenser.— Will  some  practical 
reader  advise  me  as  to  the  best  plan  for  converting  a  h.p. 
marine  engine,  12in.  cylinder.  Sin.  stroke,  cut-off  S,  to 
snrf ace  condensing  t  I  want  to  know  tJie  best  form  and 
fdze  of  pumiM  and  condenser,  and  if  it  would  be  advisable 
to  drive  the  air  and  eireulatingpumpsby  a  separate  engine, 
m  use  a  centrifugal  pump  on  propter  shaft  for  drculat- 
ing  pump,  and  adopt  some  means  of  driving  air-pump 
from  engine.  Would  the  saving  of  fuel  and  extra  power 
to  engme  be  worth  the  espense  without  compounding  the 
engine  !— Ajax. 

16S669.]— Stereo-lCetal  Dross.— Having  got  about 
r>  cwt.  of  stereo-metal  dross.  I  want  to  get  all  the  metal 
out  of  it,  so  as  to  leave  the  dross  worthless,  but  don't  know 
how  to  goabout  it.  Ihavetried  washingit, butwhenlhave 
-washed  all  the  dust  away  and  left  the  metal  at  the  bottom 
•of  the  bucket,  when  put  in  the  pot  the  dross  rises  again. 
There  is  some  process  by  which  you  can  recover  {alT  the 
m<*tal  from  dross,  and  if  any  of  our  subscribers  oould 
oblige  I  should  be  very  thankful.— B.  B. 

[nSTiJO. ]  -A  Proportion  Sum.— Ina  high-dass  girls* 
fMiper  for  this  month  the  answer  to  the  following  propor- 
-tion  sum  is  given  as  42 : — "  If  a  hen  and  a  half  lays  an  e^ 
and  a  half  in  a  day  and  a  half,  how  many  eggs  will  six 
h«»ns  lay  in  seven  days ! "  Can  any  of  our  mathematical 
friends  say  how  this  result  (42)  is  obtained,  as  by  the 
onlinary  rules  the  correct  answer  would  appear  to  be*28.— 
R.  A. 

[68671.]  —  Mioro-Photo.  —  Could  any  reader  of 
"  Ours"  give  me  information  for  producing  microscopic 
photographs  ?  I  may  add  that  I  am  a  decent  photo- 
icnipher,  and  also  possess  a  good  microscope,  and  am 
Anxious  to  try  my  hand  at  above.  Is  there  any  book 
published  on  the  subject  7— F.  T.  B. 

r68C72.]-Blectrical.— Will  "  W.  G."  or  Mr.  Miason 
bli^  me  by  telling  tiie  way  to  connect  my  machine  up  in 
veriun,  a  motor  armature  l|in.  diam.,  Sin.  long,  F.M. 
^oren  'ijin.  by  2|in.  by  gin.  I  want  to  use  up  some  No.  18 
d.r.c.  wire.  I  have  bought  books,  but  of  no  use  to  me  in 
winding ;  that  is,  give  me  no  instructions ;  and  pocket  is 
limited,  being  poor  lad,  so  I  cannot  reach  those  that  I 
have  seen  adv^tised  in  these  columns  at  present.  Would 
the  directions  given  in  the  last  Vol.,  page  403,  answer 
67323.  do  with  one  wire  instead  of  two  in  parallel  T  Is 
fho  senes  wire  the  same  size  as  that  on  Uie  fields!— 
Li-TTLB  Harrv. 

[88673.]— Hardening  loathe  Tools.— Will  some  of 
^ur  readers  kindly  inform  me  the  best  known  sure  and 
Nj.f e  way  of  hardening  lathe  tools  for  cast  and  wrought 
iron  and  steel ;  also  inll  the  same  plan  answer  for  fitters 
<«h.L'»elB.  &c.  7  I  find  running  them  down  cannot  be 
dc*pended  on.— Mkcuaxic. 

168674.]— Link  Motion  in  Centre.— When  the 
link  motion  is  in  dead  centre,  is  it  possible  for  steam  to 
enter  the  cylinder  at  either  end?  I  have  always  under- 
stoo<l  when  the  handle  of  the  reversing  lever  was  in  the 
c-ntre  notch  it  was  not  possible  for  the  locomotive  to 
xnove  either  way,  even  if  steam  was  turned  on  at  the 
vv-f^ilator.  I  remember  once  reading  **if  the  regulator 
vruH  broken  or  out  of  repair  the  engine  oould  be  stopped 
liy  putting  the  reversing  lever  in  the  centre  notch  out  of 
^c-ux.'*  Am  I  right  here  ?  I  shall  feel  much  obliged  for 
any  assistance,  having  studied  the  subject  a  good  deal, 
mxxd  yet  I  am  not  at  all  clear  on  this  point.— F.R.  Mbt. 
See. 

[68676.— Telephone  Transmitter.— Is  there  any 
^iivantage  in  increasing  the  battery  power  used  with  the 
induction  coil  of  a  jBlake  transmitter  {—For  instance, 
■vrould  the  articulation  from  the  receiving  telephone  be 
snore  distinct  and  louder  by  using  a  bichromate  cell  in 
^lajce  of  the  Ledanche  T  Perhaps,  after  all,  this  depends 
upon  the  fineness  of  the  resistance  of  the  secondary  wire 
vpon  the  induction  eoil  of  the  instrument.  Any  help  or 
xef  <^r(?nces  to  books  treating  the  matter  will  obligot.- F.B. 
]klp-r.  8<»c. 

[m^67G.]— Chameleon  Weather  Qlaas.— Ow  any 
Qorrespondent  give  ma  th?  formula  of  the  oonpontum 


with  which  a  transparency  on  glass  is  coated,  causing  the 
sky  and  water  to  appear  blue  in  dav  and  ruddy  in  ouunp 
weather.  The  specimen  I  have  has  "  Chameleon  Wetter- 
bad,  BuckerU  D.  B.  Patent  No.  88,620,"  printed  on  it.— 

BoSIORUOIAIf. 


[68877.]— I<e«r-Irons.— Will  any  one  kindly  give  me 
le best  methodfor  making  iroos  for  a  little  boy's  legs, 
about  two  years  of  age.    He  is  so  heavy  in  weight  that 


his  legs  just  above  the  ankles  are  (gradually  bending,  and 
I  fear  the  result.— New  Cuum. 

[88878.]— Foot  I«athe*— I  Am  about  to  construct  a 
foot  lathe,  and  intend  making  it  suitable  for  turning  both 
metal  and  wood.  Will  some  one  kindly  let  me  know 
what  size  the  driving-wheel  and  cone  should  be,  as  I  am 
at  a  loss  to  know,  what  speed  it  should  run  also  7  Any 
other  hints  on  the  subject  would  oblige.— Nxw  Catnc. 

[68879.]— Harp  litLte,  by  Iiight^  Polefy-plaoe, 
I<ondon.— I  have  one  of  the  above  with  IS  strmgs,  7  are 
on  the  fingerboard,  the  frets  of  which  are  very  much  out 
of  tune.  Wishing  to  rectify  same,-  I  would  be  much 
obliged  to  anyone  who  will  kindly  tell  me  how  to  refret 
same  properly,  and  how  to  tune  it.  I  have  had  it  tuned 
as  follows :— 1  treble  string  G,  then  G,  E,  G,  O,  B  flat  and 
A  natural.  The  distance  in  between  the  top  fret  and 
bridge  is  142in. :  there  are  eight  frets  in  all.  I  would  like 
also  to  ascertain  the  age  of  the  instrument,  which  is  a 
very&ie  one,  and  bean  the  above  name. — B.  B.  Bobbbt- 
sox. 

[68880.]-Fault7  Telescope.— To  "F.B.A.8."— I 
have  a  Sin.  astro,  telescope,  which  does  not  perform  satis- 
factorily. The  defect,  i  think,  is  in  the  object-glass, 
which  consists  of  a  double  concave  and  a  douole  convex 
lens.  When  viewing  a  bright  star  with  a  power  of  180,  the 
rings  of  light  which  ought  to  encompass  the  star  ap{)ear 
only  on  one  side,  and  grow  shorter  uie  farther  they  are 
from  the  star,  wnich  makes  the  object  api)ear  like  a  comet 
with  a  short  conical  tail.  Colotu:  of  a  purple  tint  is  also 
perceptible.  Saturn  is  pretty  well  defined,  and  shows  1  ike 
white  marble  on  a  black  background ;  but  Venus  is  the 
most  disappointing.  It  appeared,  when  favourably 
situated  in  JtdCardi  last,  as  a  distorted  crescent  with  a  strong 
tint  of  purine  colour  dancing  about  it.  Now,  I  desire  to 
be  enlight^ed  as  to  the  cause  of  this  defect  and  whether 
it  is  of  too  serious  a  nature  to  be  remedied.  I  may^  add 
that  the  tel^oope  is  in  other  respects  a  most  expensively 
got  \m  instrument.  For  any  advice  respecting  tne  above 
I  ahaU  be  extremel>  gratefuL- Astbon. 

W ^68681.]— Preservation  of  Copper  Boilers.— 
ill  some  roEuler  fpve  me  the  best  means  to  be  adopted  to 
preserve  copper  boilers,  used  for  brewing  purposes  (but  not 
now  in  use)  f  They  are  set  in  brickwork,  and  I  want  to 
keep  them  in  a  state  of  preservation,  as  they  may  not  be 
required  again  for  many  months.— Bxoulab  Sobscbibbb. 

[68682.]— Chemical. — Would  some  chemist  dctul 
briefly  a  good  process  for  the  estimation  of  sulphides, 
especially  the  sulphides  of  the  alkalies  7— O.  Gunx. 

J 38683.]— Boiler  Planffes.— Can  any  of  our  readers 
me  how  to  make  flanges  for  modd  boiler,  llHn.  over 
and  Sin.  over  7  I  have  ^t  some  iin.  angle  iron,  out  find 
that  in  bending  roand.  it  gathers  and  gets  out  of  shape. 
I  am  not  particular  which  way  it  is  bent  round,  so  as  I 
can  rivet  my  plates  with  as  httle  trouble  as  possible.— 
W.  H.  G. 

[68684.]— Under grronnd  Survey.— Which  is  flie 
bMt  instrument  to  use,  or  that  most  reliable,  the  circum- 
ferentor,  miners*  dial,  or  theodolite,  and  how  can  the  af- 
fectation of  the  needle  from  ferrumious  substances  be 
avoided  or  counteracted  in  mines  7  What  scale  are  general 
working  drawings  of  mines  drawn  to,  and  also  top  survey 
plotting  plan  7— Mim xb. 


>.]  —  Holder  for  Small  Incandescent 
I«amp.— Could  any  electrical  coorespondent  kmdly  in- 
form me  of  a  holder  for  a  4  or  6-volt  mcandescent  lamp  7 
Also  What  thickness  of  line  wire  would  be  necessair  to 
light  a  4  or  6-volt  lamp  at  a  distance  of  26  or  90ft.  from 
t£ne  quart  Bunsen  cells  7— G.  Id.  B. 

[68686.]— Overhead  Motion.— Would  anyone  kindly 

Sve  us  a  sketdi  of  one,  suitable  for  6in.  centre  6ft.  lathe, 
r  doing  real  work  both  in  iron  and  wood,  expense  ana 
trouble  to  be  tat^n  into  (but  not  to  be  the  flrst)  considera- 
tion? Give  size  of  shafting,  and  all  other  ports.- 
S.  £.  W. 

[68687.]— Division  Plates.— Would  any  one  kindly 
give  directions  to  fit  one  lathe,  6in.  centre,  baok-gecu',  not 
room  on  gear  wheel,  which  is  6in.  diam. ;  oould  run  one 
2in.  larger?  Also  way  of  striking  out  most  suitable 
number  of  holes— four  or  five  rows— with  siae.  Have 
collar  on  mandrel  outside  of  bearing,  |in.  wide,  l|in.  diam. 
— H.  £•  W. 


CHESS. 

All  eommnnieatiQns  for  tiiis  department  must  be 
addressed  to  **  J.  Pibbcx,  Knollriflft,  uplyme,  Devon." 
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Bit  of  the  U  Kited  KiBfdom.  For  Uw  Uait«d  Stidei,  I3«^  or  3dof 
:.  cold ;  to  France  or  Bclirium,  13s.,  or  ISf.  80c. ;  to  ladis  (via 
Brindisi),  Ifis.  Sd. ;  to  New  Zealand,  the  Cape,  the  West  Indies,  Canada, 
Mora  Scotia,  Natai,  or  anjr  of  the  Australian  Coioniea,  13«. 

The  remittance  should  be  made  hj  Pest  Ofllee  Order.  Back  numbers 
cannot  be  sent  out  of  the  United  Kin^om  br  the  ordinary  newspaper 
post,  but  must  be  remitted  for  at  the  rato  of  4d.  each  to  cover  extra 
postage. 

Messrs.  JaKss  W.  Qirssii  and  Co.,  of  9M,  Chcstaut-strcet,  Phila* 
delphia,  ars  authorised  to  receive  subscriptions  for  the  United  States 
for  the  ENGLISH  MECHANIC,  at  the  rate  of  S  dols.  S9c.  gold,  or 
Thirteen  Shillings  per  annora«  post  free.  The  copies  will  be  forwarded 
direct  bv  mail  from  tho  puMienina  office  in  London.  All  snbscrip- 
tiona  will  commence  with  the  nomber  first  issued  after  the  receipt  of 
the  subeeription.  If  back  numbers  are  required  to  complete  volumes, 
thcT  must  D«  paid  for  at  the  rate  of  3d.  each  oopj,  to  cover  extra 

stage. 

Tola.  XXVI.,  XXX.,  XXXII.,  XXXIT.,  XXXYl^  XXXIX.,  XL. 
XLII.,  XLIII.,  .XLIV.,  XLV.,  XLVI.,  XLVII.,  and  XLVIU.,  bound 
in  doth,  Ts.  each.    Post  ttf,  7s.  M. 

All  the  other  bound  volumes  are  out  of  print.  Sabseribers  would 
do  well  to  order  volumes  as  soon  as  possible  after  the  conclusion  of 
each  haif'jearlj  volume  in  Pebruarf  and  August,  as  onlv  a  limited 
number  are  bound  up,  and  these  soon  run  out  of  print.  Most  of  our 
back  numbers  can  be  had  sing Ij,  price  Id.  each,  through  any  book- 
seller  or  newsagent^  or  l^d.  each,  pest  free  from  ths  oAce  ^except 
index  numbers,  which  are  9d.  each,  or  post  free,  34d.} 

Indexes  for  Vols.  TI.  and  VII.,  3d.  each.  Post  tna  2|d.  each. 
Indsxes  to  Vol.  XL.,  and  to  subsequent  TClSb,  SiL  wsct^  9t  post  fret 
Sid.    Caaes  for  biadtaff,  la.  M.  each. 


FBOBLEH  MCXUX.— By  "Black  Paw.x." 

Slack. 


Whiit,  [6  •«•  5 

White  to  play  and  mate  in  three  moves. 


Solctiov  to  1,147. 


Wl*iU. 


1.  Kt  takes  PonQS. 

2.  O-K  B  5  (ch). 
a.  Kt-a4mate. 


8.  Q-B  4  (ch),  && 
S.'a-QKt8(ch),  &c 
2.  Kt  takes  Kt  P  (eh),  &c. 
2.  Q-B  S,  &c. 


Black. 

1.  K-K  a  (a). 

2.  K  takes  Q. 

(a)  1.  Kt-Q  6  (&}. 
{h)  1.  B-Kt  2  (c). 
(0  1.  P-K4(«i). 
(d)  1.  P-KS. 


NOTICES  TO  OORBESPONDENTS. 

CoBBECT  solutions  to  1,147  by  Mendelssohn  (except 
variation  l.'B-Kt  2 ;  correct  move  is  2.  Q-Q  Kt  8),  F.  C. 
Cook,  J.  W.  Kead  (but  variationl.  B-Kt 2  omitted), Muzio, 
J.  Bryden  (dual  if  1.  p.x  3  \  "^^^T  S^o^  problem  with  a 
great  deal  of  variety),  J.  E.  Price  (1.  glKT^^^o^i^  ^^^ 
been  given)  :    T.  A.  Pringle  (exceedingly  irell  composed 

5 roblem,  entitled  to  be  put  among  flrst  class  three-movers) , 
anus,  J.  O.  Hankin  (three  variations  missing),  F. 
Fernando  (ditto),  W.  L.  Martin  (this  problem  much  liked, 
but  moving  a  piece  en  prise,  flrst  move,  a  drawback),  W. 
Jay  (dual)  I  W.  Oleave  fnot  difficult,  but  aootirate  and 
very  pleasmg) ;  to  1,146,  oy  H.  Fellows.  A.  Fdlows,  J.  E. 
Price,  H.  Wanen,  Janus^.  0.  Walsh,  A.  Bolus,  Muzio, 
Bernard  Green,  I^nk,  J.  Kilbee,  J.  W.  Bead,  and  Othello 
(remarkably  good  problem). 

Kt  takes  K  P 
H.  V.  Tattbbsall.- If  in  1,146 1.  — %j^^ »    ^^^ 

then! 

Muzio.— We  congratulate  you  on  your  success,  as  Mr. 
Miles's  Challenge  Iroblems  are  usuaUv  very  toiwh.  Wo 
notice  with  re^xet  that  this  is  to  be  nis  last.  It  is  not 
necessary  to  give  short  mates. 

A.  Bolus.— It  was  an  oversight,  and  has  been  put  right 

W.  Olbavb.— Tes,  as  to  both  queries.  Many  thanks 
for  problem. 

The  Dublin  'Mail  is  {getting  up  a  Correspondence  Tourney, 
limited  to  18  oompetitcuB.  Entrance  fee,  £1  Is.  PrizeM, 
£7,  £6  fis.,  £3  9s.,  £2  2b.,  and  £1  Bs.  Address,  T.  B.  Bow- 
land,  Victoria-terrace,  Clontarf ,  Dublin. 

The  Shtffidd  Independent  announces  its  eighth  Solution 
Totimey  to  commence  June  1st,  and  to  last  t'otir  months. 
It  will  be  divided  into  a  two-move  and  three-move  section. 
Competitors  may  enter  either  or  both.  Several  valuable 
prizes,  from  two  guineas  downwards,  are  offered.  Enteance 
fee,  one  shilling,  to  each  of  the  two  sections.  For  full 
particulars  address  Chess  Editor,  9,  Yiotoriarterrace, 
Clontarf,  Dublin. 

'*  Chess  Openings,  Andent  and  Modem,"  by  E.  Free' 
borough  and  Bev.  C.  E.  Banken  (Trdbner  and  Co.)— An 
•RngiiJi  ^rork  on  this  subject  has  been  long  a  desideratum, 
notwithstanding  the  publioation  of  Mr.  Gossip's  valuable 
treatise  some  years  ago  (and  of  which  we  behove  a  new 
edition  is  shortly  forthcoming).  The  spedalities  of  this 
book  are  (1),  the  most  recent  discoveries  in  the  various 
openings  epitomised ;  (2),  certain  original  excursus  by  the 
editors  themselves,  wnidli  will  ^ve  of  the  greatest  in- 
terest and  value ;  (3),  an  admirable  statement  of  the 
principles  which  obtam  in  the  conduct  of  the  game;  (4), 
an  introduction  to  each  opening,  nving  the  reader  an 
insight  into  its  character  and  tendencies.  The  play  in 
arranged  in  vertiad  coltmms^  as  in  Cook*s  Synopsis ;  and 
there  are  various  notes  pointmg  out  by^Uy  which  oould 
not  well  be  incorporated  in  the  text,  but  which  will  often 
prove  attractive  to  the  student  We  should  have  wished 
for  a  few  more  diagrams ;  but  so  far  as  we  have  been 
able  to  judge,  the  work  appears  to  us  a  monument  of 
patient  industxy  and  profound  research,  and  must  prove 
of  the  highest  value  to  all  iHio  wish  to  be  acquainted  with 
the  latest  results  of  analyaiB. 


It  is  proposed  to  erect  tJi  Leodhills  a  memorial  t 
William  Symington,  the  inyentor  of  the  prey 
system  of  steam  naTigiition. 
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ANSWERS  TO  COSfiESPOHDENTS. 


•  •> 


*•*  AU  eommtmicatioiu  thofdd  he  addresMd  to  ths  Editob 
c/thaBxQUsa  Mbchavio,  882,  Stramd,  W.C. 


HINTS  TO  G0BBESF0NDENT8. 

1.  Write  on  one  aide  of  the  paper  only,  and  put  drawings 
f  or  illiuAratiaaa  on  Bepoxate  ineoee  of  pi^Mr.  9.  Put  titles 
to  queries,  and  when  answering  queries  put  ^e  numbers 
aa  wdl  as  the  titles  of  the  queries  to  which  the  replies 
refer.  8.  No  charge  is  made  for  inserting  letters,  queries, 
or  replies.  4.  Lettiers  or  queries  asking  for  addresses  of 
mannfaotaren  or  ooResnondenta^  or  where  tools  or  other 
articles  can  be  j>urcha«ea,  or  repkes  giving  such  informa- 
tion, cannot  be  inserted  except  as  advertisements.  6.  No 
Suestion  asking  for  educational  or  sdentifle  information 
I  answered  through  the  poet.  8.  Letters  sent  to  corre- 
spondents, under  cover  to  the  Editor,  are  not  forwarded, 
aiid  the  names  of  ooxreQKmdents  are  not  given  to  in- 
quirers. 

%*  Attention  is  eepeoiallj  drawn  to  Hint  No.  4.  The 
spaoe  devoted  to  letters,  queries,  and  replies  is  meant  for 
the  general  good,  and  it  is  not  fair  to  occupy  it  with  ques- 
tions  sndi  as  are  indicated  above,  which  are  only  of  mdi- 
vidual  interest,  and  which^  if  not  advertisements  in  them- 
selves, lead  to  replies  which  are.  The  "  Sizpenny  Sale 
Oolumn  "  offers  a  cheap  means  of  obtaining  such  informa- 
tion, and  we  trust  our  readers  will  avail  themselves  of  it. 

Hie  following  are  the  initials,  ftc,  of  letters  to  hand  up 
to  Wednesday  evening,  May  15,  and  unacknowledged 
elsewhere:— 

Mao— A.  Hunton— Boberto— Mrs.  Meade— Condenser- 
Moulder— Cyrus— C.  J.  Tahourdin— An  Amateur— 
Bofln— E.  A.  O.— F.  C.  Leee— Tria— T.  F.  S.  T.— W.  J. 
Woodward— F.  C.  Allsop— W.  Ridler— Clement  E. 
Stretton— C.  Gaudibert— Indoctus. 

J.  Shkrwkk.  (It  is  not  even  known  that  Saturn  will 
occult  the  star  D  M  +  17^8043  at  all  on  the  18th.  Its 
place  is  by  no  means  well  determined,  and  in  order  to 
predict,  eveh  with  moderate  aocuraojr.  the  time  of  nearest 
tpgBToatii  of  the  planet  to  it,  a  redietennination  of  its 
poaitioaand  a  subsequent  operose  calculation  would  be 
needed,  which  is  now  impossible.)— W.  O.  (If  you 
look  through  back  volumes  you  will  find  a  ffre&t  aeal 
about  wato^gas ;  it  is  not  by  any  means  either  a  new 
term  or  a  new  idea.  Water  being  composed  of  oxygen 
and  hydrogen,  it  is  obvious,  if  it  can  be  split  up  cheaply, 
the  hydrogen  at  least  would  be  available  as  niel.  The 
favourite  plan  is  to  pass  steam  throu^  incandescent 
coke,  that  seizes  on  the  oxygen  and  frees  the  hydrogen, 
which  comes  over  aooompamed  by  more  or  less  carbonic 
oxide,  itsdf  an  inflammable  gas.  We  believe  that  every 
svrtem  of  makinjg  water-gas  or  air-gas  has  been  fully  ex- 
plained in  our  columns. ) — An  Old  Krbpsakk.  (A  cement 
lor  glass  and  china  that  could  stand  hot  water  would  be 
veryuaefuL  We  think  for  glass  the  best  is  ffelatinedi»- 
solved  in  acetic  add  and  apj^lied  warm,  with  a  drop  of 
bichromate  of  potash  solution  to  renoer  the  glue  m- 
soluble  after  the  light  has  acted  on  it,  but  we  suspect 
yon  will  find  nothing  but  riveting  successful  for  your 
china  bread-plate.)— A  Rbcxkt  SirBscRiBxa.  [The 
apparatus  you  have  purdiased  appears  to  be  one  of  the 
forms  of  mioophone  which  were  made  when  Prof. 
Hughes  described  his  discovery.  With  the  help  of  an 
"Eboglish  Mechanic"  telephone  —  the  originiQ  Bell 
instrument— the  ticking  of  a  watch  laid  on  the  base- 
board of  your  apparains  would  be  heard  distinctly 
through  many  yards  of  wire.) — Abtiviso.  (Tou  can 
obtain  the  information  about  engine-room  artificers 
from  the  Cantain  of  the  Steam  Reserve  at  any  of  the 
Qovenmient  dockyards.   Artificers  cannot  become  engi- 


greatest  on  the  bottom"  because  the  bottom  pre- 
sumably has  to  support  the  weight  of  the  contents 
oi  the  vessel  besides  the  pressure.  Ajiy  dealer 
in  electrical  or  chemical  wares  can  supply  3rou 
with  quicksilver.  See  the  advertisement  columns.)— 
Faxo.  (The  size  of  wires  suitable  was  given  in  the 
number  referred  to,  or  can  be  found  in  many  other  back 
numbers.  The  sizes  mentioned  will  scarcely  do,  and 
guttaperoha-covered  wire  is  utteriy  out  of  place  in  a 
coil.)— J.  JoxEs.  (If  vou  have  given  away  your  volumes 
we  will  hope  that  omers  have  benefltea  by  them ;  but 
you  will  readily  understand  that  we  cannot  repeat 
queries  every  time  new  readers  send  them,  though  we 
oideavonr  to  do  so  when  they  are  of  general  interest.) 
— FasBoox.  (Caustic  potash  or  caustic  soda.  If  either 
is  not  available,  make  a  saturated  solution  of  washing 
soda  and  then  boil  some  quicklime  in  it  to  a  creamy 


(We  ao  not  tiunic  any 
engineers  likely  to  take  up  the  invention,  and  certainly 
cannot  afford  space  to  illustrate  it.)— R.  V.  a  (If  the 
article  is  so  far  perfect  that  it  can  be  made  and  put  on 
the  market,  why  not  file  the  complete  specfflcation  at 
once  and  obtain  the  **  seal '* !  It  is  unwise  to  make  and 
sell  such  things  before  obtaining  the  full  patent  Any 
agent  would  give  you  advice  on  the  matoso'.)— Ja.  Lb. 
(To  gild  picture-frames  yon  must  adopt  either  the  oil  or 
water  process,  and  the  gold  leaf  must  be  burnished  if 
you  want  it  bnght.  There  are  many  prooefves  described 
mbaok  volumes,  and  a  full  account  in  No.  870,  p.  286. 
Very  likely  painting  with  the  ordinary  gold  paint  will 
suit  you.  especially  if  you  varnish  after  it ;  but  at  any 
rate^  full  directions  can  be  found  in  back  numbers.)- 
A.  L.  (Titttootng  is  usually  done  by  pricking  witn  a 
needle  and  rubbing  in  gunpowder.  We  think  the  practice 
absurd,  and  do  not  care  to  help  its  spread  in  any  way.)— 
R.  A.  R.  Bbnnbtt.  (Surely  you  compr^end  that  the 
upper  portions  of  the  wheels  of  a  vehicle  in  motion 
must  at  any  given  moment  be  travelling  fasber  through 
space  than  the  bottom  portions,  which  are  practically 
resting  on  the  ground.  Hence,  with  instimtaneous 
photographs— "  shots  "—the  upper  portions  of  the 
wheeLs  are  necessarily  less  distinct)— J.  £.  Lord.  (Not 
comparable  in  that  way.  With  the  telescope  we  want 
Ug^i-grasping  power,  which  is  a  function  of  ajierture. 
See  recent  numbers.}— Wiax.  (Any  of  the  recent 
volumes;  but  see  indices.)— Rubtama.  (Will  not  the 
directions  given  in  the  Uut  volume  and  oontinned  in 


this  on  the  **Home  Manufacture  of  Cameras"  suit 
you  ?  See  pp.  119,  157,  299,  379,  last  volume.)— Broad 
Arrow.  (Oxalic  acid  will  generally  discharge  ordinary 
ink,  but  the  part  will  require  bleaching  afterwards.  See 
p.  206,  last  volume,  and  the  indices.}— J.  F.  (Booth's 
^'  Complete  Art  of  Brewing,"  Simpkin,  Marshall,  and 
Co.,  pnoe  Is.  Any  bookselfer  will  procure  it  See  back 
volumes.)— John  Clark.  (Are  they  welded  I  It  depends 
on  Uie  kind  of  steel ;  but  m  the  case  of  shafts  it  would 
be  better  to  join  by  means  of  collars  or  flanges  shrunk 
on.  2.  Wicks's  "Organ-Building  for  Amateurc'," 
Ward,  Lock,  and  Co.,  Salisbury-square,  London.)— 
Dick.  (We  do  not  see  how  anyone  can  suggest  a  remedy 
wiUiout  an  opportunity  of  discovering  the  cause  of  the 
hair  falling  off  in  parts.  Perhaps  it  is  through  rin^ 
worm.  A  sea-going  engineer's  life  is  a  healthy  one.  if 
he  has  not  too  much  Red  Sea.)— O.  M.  (GKven  in  the 
textbooks,. and  many  times  in  back  volumes.)- F.  J.  O. 
—(See  p.  486  last  voltmie ;  it  is  a  matter  of  praotiice 
getting  rid  of  the  wire  edge.  2.  The  tin.  3.  Treat  in 
tiie  ordinary  way.  Lute  it  un  in  a  box,  heat  to  a  red, 
and  let  it  cool  slowly.)— E.  E.  Mark  wick.  (We 
can  insert  as  a  letter,  and  will  do  so  as  soon 
as  space  permits.)— 6.  C.  Bailbt.  (Better  take 
lewions  in  i^erspeetive  at  some  school  of  art;  the 
teachen  will  recommend  books.)  —  Novicb.  (We 
really  cannot  undertake  to  prepare  expensive  illus- 
trotions  of  dynamos  our  readera  are  going  to  build 
in  order  that  they  may  ask  the  most  elementary  ques- 
tions about  their  construction.  If  they  cannot  give 
dimensions  and  a  description  they  must  go  without  the 
information.)— Fbbd.  Carrb.  (Thanks  lor  yova  can- 
tankerous lecter,  which  is  untrue  and  impertinent  As 
you  insist  that  we  shall  publish  it  in  f  uU  or  not  at  all, 
we  have  no  choice  but  to  omit  it)— R.  E.  A.  H.  (Un- 
reasonable to  expect  what  you  ask.) 


Every  Nenre  and  KuBole  of  the  Body  is 

■trengthened  br  wearing  HARNESS'  ELECTROPATHIC  BELT.  It 
hM  imtorrd  thontandi  of  •uffercr*  to  perfect  health,  and  it  the  beit 
known  cure  for  NervonmrM,  Debility,  Rheumatinn,  Gout,  Sciatica. 
Liver  and  Kidnev  Diaeaaea,  Ladiea'  Ailmenta.  Ac.  Pamphlet  and 
adrice  free  on  application  to  the  MEDICAL  BATTERY  CO.,  Limited, 
54,  OXFORD-STREET.  LONDON,  W.  (comer  of  Rathbone- place). 
Those  who  cannot  call  ahould  write  at  once  for  Belt  and  Pamphlet. 


HOTICE   TO    SUBSCEIBEBS. 

Snbacriben  receirinf  their  copiea  direct  fh>m  the  office  ar« 
reqneeted  to  obMnrc  that  the  laat  number  of  the  term  f»r  which  their 
■vberription  ia  paid  will  be  fbrwarded  to  them  in  a  Pimk  Wrapper, 
aa  an  intimation  that  a  freah  remittance  ia  necasaarj  if  it  ia  deaiied  to 
continue  the  aubecription. 

CHABOES   FOB   ASVE&TISINO. 

■.  d. 

Thirty  Worda  ..  3    < 

Every  Additional  Eight  Worda 0    6 

Pnmt  Pago  AdTertiaemeata  Five  Shilhnga  for  the  flrat  lOwordw 
afterwarda  M.  per  line.  Paragraph  AJTertiiernenta  One  Shilling  per 
line.  No  Front  Page  or  Paragraph  Advertiaement  inaerted  for  feat 
than  Five  ShiUinga.  Reduced  term*  for  aeriea  of  more  than  lis 
inaertiona  m«y  ba  aacertaiaed  on  appUeatioa  to  the  Pnbliaber. 

ADVERTISEMENTS  ia  EXCHANGE  COLUMN— for 

a.  d. 

Twenty^four  Worda  0    3 

For  every  anecceding  Eight  Worda  OS 

ADVERTISEMENTS  ia  the  SIXPENNY  SALE  C0LU3fN 

a.  d. 

Sixteen  Worda        0    6 

For  every  aucccediag  Sight  Worda 0   6 

*/  It  muat  be  borae  in  mind  that  no  Diaplayed  Advertisementa  caa 
appear  in  the  **  Sixpenny  Sale  Cohxma."  AU  Advertieementa  most  be 
prepaid  ;  no  reduction  ia  made  on  repeated  iiuertiona,  and  in  caaee 
where  the  amount  arnt  cxceeda  One  Shilling,  the  PubUaher  would  be 

f;ratefnl  If  a  P.O.O.  could  be  aent,  and  not  stampa.    Stampa,  however 
preferablv  half^nny  atampa),  may  b«  aent  where  it  la  inconvenient  to 
obtain  P.O.O.'a. 

The  addreaa  ia  included  aa  part  of  tha  Advertiaement,  aad  charged 
for. 

Advertiaemeata  mutt  reach  the  Ofllec  by  1  p.m.  on  Wcdacaday  to 
iaaore  insertion  in  the  following  Priday'a  number. 

Hollo-way*  B  PUls.- The  balsamic  nature  of  Hollo- 
way's  Pills  coounrnds  them  to  the  favour  of  debilitated  and  nervous 
couAtitutions,  which  thev  soon  resuscitate.  They  dislodge  all  obstrur- 
tiona,  both  in  the  bowela  and  elsewhere,  and  are,  on  that  account, 
much  s<night  after  for  promoting  regularity  of  action  in  young  females 
and  delicate  persona. 


OUB   EXCBAHTGE   COLTTMN. 


The  charge  for  Exchange  Notices  it  3d,  /or  the  first 
Z4  UfordSf  and  3d,  for  every  succeeding  8  worcls. 

Wanted,   Juvenile    Tricyde,    in    exchange  for  new 

Dtn  AMo  to  value.— HxLLTAa,  Electrician,  144,  Dalling-roadr  Hammer- 
■mi  til. 

Ornamental  Lathe,    Traversing  Mandrel,  over- 

hea<l,  with  romplete  outfit,   perfect  tool.    Offers.     Photo,  6  stamps.— 
L.,  InniMfoil  Ifouw,  Vespan-road,  Shepherd's- bush.  London. 


SflCedloal  Ooil,  very  powerful,  six  powers,  regulating 

tube  •witch,  h.-uultes,  impruved  bichromate  battery,  complete,  quite 
new,  highly  finished.    Offers  to  90s.  value. — Addreaa,  below. 

WimBhnrst  (pretty)  Kaohine,  new,  17in.  discs,  4 

jars,  latest  pattern,  photo  axM  particulars,  4  atampa.  Exchange  to  £4 
value. — Rah  OLE,  Melton -street,  Kettering. 

Set  Tricycle  Wheele,  new,  balance  mar,  chain, 

cranlia,  pedals,  Ac.  amateur  could  easily  complete,  want  drilling 
machine,  Uthe  accessories. — HcaBSLL,  fie,  De  Beau  voir- road,  N. 

Two  complete  vols.    "Old  and  New  London,*' 

with  plates,  clean,  coat  32s.  Wanted,  Anglo  Concertina,  Tools,  ttc, — 
W.  CAaMB,  M,  Dieppe-street,  West  Kensuagtoa,  S.W. 

Small  upright  copper    Steam   Boiler,  with  Qas 

Furnaces,  completely  fitted.  Offers.  —  Sikolktoh,  Lnne-strect, 
Preston,  Laaca. 

Household  Book.— Ftactical  Recipes  in  the  Arts, 

Manufactures,  and  Trades,  including  medicine,  pharmacy,  and  do- 
mestic economy.  What  offers? — li.  Pxitcbako,  Coventry-road, 
mnckley,  Leiceaterthirc. 

Wanted,  in  good  condition,  *'  Kempe's  Electrical  Test- 

iiii:,"  last  edition.  Will  give  ia  exchange  nickel-plated  Galvasio- 
Mrrr.a,  by  Dale,  nearlv  new,  never  been  used,  cost  12a.  6d.— <3  ao. 
BAanaao,  Marahea,  Belvedere,  Kent. 


I<andsoape  Ijens,  new,  Hplate,  two  stop«,  no  vuk, 

.    Offers.— Ft- K.I o,  6*,  OaJme  n>*tl,  >  R. 

.,««.bers  "New  Tork  Blectrical 

Rrvixw,"    p'rofUsely    illuatrated,    dean.perfert.    EarhaaTt   U'.^ 
Tools,  circular  Saw,  Taps, 


or  (>fhrT 


Horizontal  Steam  Engine,  lin.  bore,  2^  strole,  two 

flvwheels,  6\  diameter.  Exchange  tu  value  of  M — JoujirTrt, 
Windsor-road.  BexhiU,  Snssv&. 

Bevolver  and  Holster,  cost  ea«.   Inverted  Engine 

Castings  and  Patterns,  boreil  nnd  turned,  llin.  by  SJia.,  r<MtJh, 
Offers  wanted.— Galb,  Seend,  Melksham. 

"Nature,"    volumes  HL  to  VL.  botmd;   "Astro- 

nomische  Narhrichten."  IKH  and  IH7H  ;  " Oh*ervatofy.  '  lot  ri?f, 
numbers.  Kx<'hange  fnr  "  Nature."  Wsotrd,  voloin^  \X\  if> 
XXXVl.  unb«und,  and  ••Observatory,"  from  VoL  IV,  oi  cist- 
Address,  W  vRD,  Box  76,  Post  Office,  Belfast. 

62in.  Bicyole,  roller  bearings,  bent  handle  hu.  {art 

ftlated.  good  saddle,  would  suit  learner.    Offers. — W^  .h,  Lavh 
ane,  Wohcrhampton. 

fiOin.   Bicyole,  roller  bearinin,  would  suit  Icanef; 

offers.— J.  HuMrHXiKiS  146,  Dudley-roa<l,  Wolverhampton. 

Air  Pump,  with  reservoir,  3ft.  high,  working  order. 

Exchange  for  good  Lantern  Slides,  \-alue  )0s.— Gilkxs,  Broad  tUsi, 
Reading. 

I<an( 

specimen  of  work  0  stamps 

Over  a  year's  numbers  "New  York  Blectrical 

itrated,    clean,    perfect.    EarluaTt   U'.l* 

or  anything.— B.,  51,  B«th-a»enuf,  rhiJia 

Wanted,  Organ  Keyboard,  CC  to  F,  overhanging  (at 

upper  manual,  thoroughlv  eood  order.    Exchange  Vioux 
instmment. — Holt,  OrmsVira. 

What  offers  for  Bicyole,  old-fashioned  but  exoelleat 

condition,  by  Coventry  Macmni«t»*  Co.  ?  Also  splendid  tpUu  Wn< 
Lens.— Smith,  .\shford  Villas,  Santos-road,  Wandsworth. 

MicroBOOpe,   cost  £1    second-hand,   in  exchusc. 

What  offers?  Fwhlng  Rod  and  Tackle  prfCerrad.- W.  H  B.,  !'• 
Kilbum  Park- road,  Carlton-road,  Kilborn. 

Wanted,  good  sotmd  Canoe  or  62in.  Bioyde.  in  ezchu^ 

for  IH.P.  VerScal  EaowR,  in  thorough  working  order.  Fall|a/ti 
culars  to— E.  Sla.tbb,  15,  Commercial-street,  Birmingham. 

Stocks  and  Dies,  Whitworth  thread,  i  to  lin. :  alio 

parts  of  Lathe.  Offers  in  useful  articles. — Pxaaca,  Kent  HbB». 
Crystal  Palace- road,  Dulwich. 

Harmonium,  with  stops,  5-octave,   wabiat  cm. 

Wanted,  4in.  Slide-rest  or  Planed  Castings.— Pba*cb,  Krnt  Hvax, 
Crystal  Talace-road,  Dulwich. 

Wanted,  a  genuine  Rover  Safety  Bicyde,  in  exchange 

for  the  following  or  cash:— A.  Taxlk    EHorxK,   cylinder  Ifin.  l«n. 
Bin.  stroke,   weight  about  Ijcwt. ;    3-hole   Indicator  and  BrIU  jxA, 
awitchM,  Ac. ;  one  pair  single-needle  Telegraph   Instramenu,  B»i- 
teries  and  a  small   Hammund  Dynamo. — Pk^rro,  61,  Vfcnixru^ 
road.  Forest  Gate,  £. 

"Enflrliah   Mechanic,"  volumes  XL.  to  XLV., 

bound  publisliers'  covers,  clean  ;  also  odd  numben  of  volumo  IL 
and  XX.I.    What  offers ?— Wil.-»ox,  24,  Ilartington-road,  EAlicf . 

lK>Oomotive,  model  of  N.  L.  B.,  built  off  scale,  lin. 

to  the  foot,  Hin.  long,  cost  £10  ;  complete  set  Marme  Engine  Cmsp 
— Below. 

Boiler,  vertical  iron,  complete,  and  all  fittings,  <aa^ 

14in.  higik  ftin.  wide.  Complete  act  of  Iloriaontal  £ngiMCMtiB{s 
i|in.  stroke,  |  bore. 

Marine  Bngine.  complete,  alide-valve.  ncv,  l|in. 

stroke,  |  bore.  Copper  and  brass  riveted  Marine  Boiler,  hnii?  ysf 
gallon  of  water. — Below. 


Sailinsr  Boat,  42  inches  long,  12  deep,  11  wide,  buiU 

and  ribbed,  good  fant  boat^  took  prise  at  exhibition.— Below. 

'Horizontal    Bniri&e,  complete,  slidc-valre,  ijia, 

stroke,    lin.   bore ;  Sewing   Machine,   stand   complete.    Offrm -T.; 
BCBT,  21,  White  Post-lane,  Victoria  Park,  E. 

Harmonium,  (Grandfather's  Clock,  Sewing  M*Jbin?, 

Halter's  Weighing  Chair,  with  brass  dial  and  stand.    En.h»afT  t*ii 
geared  Lathe.— Mooax,  Photographer,  Oldbury. 

with     regulator,     oommutatflr, 


Induction  Ooil, 

liandles,  battery,  and  rase,  new,  worm  Mm.  Kxcnance  unn  \i»T 
and  cash  to  value  »s.— H.  Euliott,  Alexandrm-road,  Newport,  Msi. 

Wanted,  good  half-plate  Portrait  Liens,  or  good  Bici- 

Sound.    Will  exchange  splendid  pair  of  Otxkx  GLkii»f».-J«i'» 
AHONT,  Cappoquin,  co.  Waterlord. 

Diamond     frame     Spring^firont     Safety,    ^^ 

machine,  ball  bearings,  platnT  parts,  nearly  new,  prx-r  £1;  1<S.'m' 
at  value  Lathe,  about  iin.  Drilling  Machine,  Forge  BcUnwv  ir  o»" 
Wm.  Poatx,  Havant,  Hants. 

Fifty  new  Edison-Swan  lOO-volt  16e.p.  Isampa.  Ex- 
change Lathe  or  Djnamo. — H.  Adams,  40,  ShBfte»bur7-»:mt,  N>* 
North-road,  N . 

Grroacope,  good  (or  loan),  for  full  value  in  Batter? 

Materials,  Wir«;,  Clamps,  *c.— Euixnwisi,  «i,  Roderick-nai,  Hi.r 
stock-hill,  N.W. 

Six  Ust  volumes     "Enfflish     Mechanic'  tar 

Bicycle,  Tools,  Telescope,  &c.— J.  Tujiji,  10^  Bostonntrvet,  1*^"^ 
square,  N.W. 

Bunsen  Burner,   "Angelas  Electricity,"  •'Ctc1<h 

padia  of  Education,"  "  .Shorthand  Oictionar7."  **  Chamber*  B-* 
k^ping  Set,"  "  Grammmre  des  Grammairea,  '  "Caisell  »  Ll-")**^' 
Book/^TATLOR,  WooUbine-street,  Dewsbury. 


cumpletCt 

Postcards  nut  answered. 

2  Wheatstone*s  reverse-current  Bella,  4  f-gallooo^ 

eight  quart  Stoneware  Battery  Jam,  atx  large  braaa  TermiBal*,  i*!"* 
J^sette.— Below. 

Sin.  I«eg^Vice,   IS  Electric  BeU   Bases,  with  b<J 

standard   and   cores;    six     Electro-Magnets,    Sin.      Baci   ^i"*^ 
wanted. — Below. 

Perambulator  (single),  rubber  tires,  h«>i  fiw» 

handle,    condition   .is   new.     Exchange  anything    ujefwd.    •'ff.f'  ^ 
whole  or  part.— O.  B.,  41,  Sulgrave-road,  Ifammerwnilh.  VT. 


(( 


Bnglieh  Mechanic,"  Vols.  XXI.  to  XX.Xtt. 

inclusive,   bound   in  clolh   by  amateur.      Wkat    oBrn  r-L  »'- 
Duke-street  North,  Halifax. 

Printing  Pre88.-Model  Press.  No.  1.  49in.  Bi^: 

Nickel    Air    Pistnl,    Bit,    Stumps,    BaU.    Wanted,    Tvpe,    i^-'— 
Material,  or  olTere.— SawDXttT,  110,  Avenue-road,  Camber*»U 

Set  of  Marine-Engrine  Caatinffa,  I  bor^e-jxjjw. 

partlv  fini»Ued,  also  Force  Pump.     Exchange  for  good  Biiir. '  "^^ 
or  Fret-cutUng  Machine.-^AUsa  Skaw,  i2,    tiongbed<e  l«t* 

^*S^did  Medical  OoU,  with  terminals  for  nrua-J 

and  secondary  currents,  draw-tube  regulator,  b»chrwa»l»  ^^^  ' 
and  handles,  complete,  quite  new.     Oflem  value  arts— Beio" 

Powerful  Electro-Motor,  IndocUon  CoU.  I^ 

spark,  ebonite   fittings,  commutators,  on  polished  »*inC»"' 
with  large  sorfore  condenser.    Offer*  requested. — flelo" 

Shop-Window  Attraction.-lieohaiiical  P«J^ 

"  Sleepy   Cobbler  and    Mischievous   Apprmtice,"  »tn»ij  ]rt^, 
mechanism,  goes  one  liour  once  winding.— O»o.  IlAAai*  '•» 
street.  Nottingham. 

[Continued  on  pe^e  Tiii.] 
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EXTEACIS   TSOa    BZBSEIIOS. 
-XXIV. 

Frenoh    SUllpse    Olmok. 

)N  tho  DOBe  of  the  Ifttho  mkodrel,  which 
mnst  be  bor«i  tiirouphout  ito  lengtii, 
a  moanted  the  haae  plata  A,  Been  in  section 
Fig.  1 .  and  in  front  at  Fig.  2,  PUte  36.    At 


O" 


attached  by  flat-headed  acrewa.  Fig.  22. 
A  plan  ot  one  of  theae  gnide-bare  is  seen  in 
Fig.  7.  Four  sted  piUarete,  F  F  P  P,  P^.  6. 
the  detailE  of  which  aie  ehown  in  Fig.  8, 
detenuine  the  exact  paTaUelism  (rf  the 
guide-bara,  by  means  ot  the  set  botowb  which 
pass  throogh  them.  Between  the  guides  BE 
theironslideG,  Fig.  9,  works,  seen  in  profile, 
Fig.  10,  and  in  aeotiDn,  Fig.  11.  This  Blide 
cartiee  on  its  bock  surface — i.e.,  the  snrtwM 
which  touches  the  foundation -iJat« — a  reoaae 
of  tiie  same  diameter  u  tl)«t  of  tiie  jiM», 
four  lines  in  depth,  portly  filled  by  two  semi- 
dicular  gnide-bars,  made  of  dovetail  section, 
II,  of  which  one  is  removed  and  seen  in 


jeotion  is  fixed  a  steel  pin,  <,  of  eix  aiieSf 
surmounted  by  a  screwed  port,  and  prooedad 
by  a  ooned  base.  This  pin  rcceivieB  a  steel 
cone,  a,  bored  with  a  eix-eided  hole,  whudi  ia 
fitted  the  aame  aa  in  the  English  ellipse  <hnok, 
and  is  seoured  in  position  by  the  nut ».  "Ae 
o'bieet  of  this  pin  ia  to  carry  tho  movaUe 
noBo  O,  Fig.  6.  seen  in  section,  Fig.  14, 
whioh  ia  pierced  in  the  centra  with  »  coniaal 
hole,  by  whidi  it  ia  fitt«d  upon  the  pin.  It 
ia  all  the  more  ediidly  held  bccauae  itfl  hiadar 
port  embraces  the  circolai'  projecti(»i  oj^on 
the  slide.  The  diameter  of  the  toothed  f*r- 
tion  at  the  base  of  the  movable  noae  is  mud 
lo^er  thui  that  of  the  English  ellipaedrw^, , 


^1  I 


■■■kf^liHCH^ ' 


the  oenlre  of  this  plate  is  mode,  aa  in  the 
preceding  case,  a.  circular  reoees  a,  occu- 
pies half  the  diameter,  and  is  hollowed 
out  to  a  depth  of  seven  or  eight  lines. 
This  receae  is  bored  tlqrough  the  centre  with 
a,  conical  hole,  having  a  diameter  at  its 
larger  end  the  Bama  as  that  of  the  bore  of 
Iho  mandrel  against  which  it  rests.  Through 
tliit«  hole  is  passed  the  rod  B,  Fig.  3,  which 
txaverses  tho  entire  length  of  the  mandrel. 
Quo  end  of  this  rod  camas  the  iron  box  C, 
the  diameter  of  which  is  a  little  leas  than 
that  of  the  reoaas,  and  of  which  the  outer 
Cace  ia  aimoat  flnah  with  the  plate  A.  Inside 
this  box  is  a  plate  of  iron.  Pig.  20,  carrying 
Ity  a  dovetail  fitting  the  stud  D,  wlu(^  serves 
to  determine  the  length  of  the  ellipBe.  This 
stud,  shown  separately  on  Fig.  5,  is  moved 
by  means  of  the  screw  e,  Figa.  2  and  3,  of 
vrtiich  details  ore  given  in  Fig,  4, 

Upon  the  front  face   of  £e  plato  A  ore 
mounted  two  gnide-bars  £  £,  Fig.  6,  which 
TOX-  XI.ZZ.-Xd.  1^81. 


front.  Fig.  12,  and  in  profile,  Fig.  13.  Theaa 
guides  an  held  by  two  soiews,  II,  Fig.  11. 
Their  shanks,  which   have  but   one  line  of 

thickness,  are  let  into  a  slot  of  that  size 
fanned  in' the  slide.  Below  this,  and  atill  in 
the  thickneas  of  the  ahde,  a  hole  ia  drilled 
and  tapped  to  receive  a  pressure-screw  e, 
Fig.  1 1 ,  which  abuts  n^ainat  the  semi- 
(drcular  part  of  the  guide-bar,  and  mitcg  to 
force  it  more  or  less  towards  the  dies  after  the 
apparatus  has  acquired  too  much  play  from 
continued  use.  Between  the  two  guidea  two 
brass  dies  slide  tmly,  K,  Fis.  9,  the  union 
of  which  presents  a  round  hole  of  the  aame 
diameter  as  the  atud  D,  Pig.  1,  and  which 
tend  to  close  npon  the  stud  on  which  they 
turn  in  proportson  to  Uie  pressure  of  the 
errows  of  which  we  have  rooken  upon  the 
.  A-o  guide-bara.  The  front  fooa  of  the  alide 
sh..  -n  a  raised  ciicolar  plate,  b.  Pig.  10, 
ncccnnitnted  b;  the  reoeae  which  is  mado  on 
the  other  aide.    At  the  centra  of  this  pro- 


«^oh  dlows  on  increaaed  number  of  teetji— 
a  great  advantage  in  operations  needing 
aocnracy.  This  toothed  disc  is  held  in  posi- 
tion, as  desired  bv  a  spring  catoh  H, 
Pig.  6,  ahown  in  detail  in  Figa.  10  and  16. 
Theae  are  all  the  ports  ot  the  ellipoe  chuck, 
whioh  fit  upon  the  oentral  pin,  and  we  will 
go  on  to  dmcribe  those  which  fit  at  the  bock. 
The  pin  is  terminated  b^  a  aorew,  pi<eooded 
by  altezagon  on  which  is  mounted  a  piece  of 
brass,  D,  Fig.  3,  which  is  secmred  by  ahexA- 
gooal  nitl.  This  piece  terminatea  in.  a  cone, 
which  ent  ts  the  end  of  the  hole  in  the  man- 
drel, to  whiidi  the  aame  form  has  been  ^en. 
The  use  of  this  piece  ia  to  render  immov- 
able the  shaft  of  the  eUipsa  chuck  while 
leaving  the  lathe  mandrel  oee  to  move. ,  Ilj 
is  for  this  reason  that  it  carries  two  gudgeons 
a  a,  Fig.  17,  against  which  abut  the  ends  of 
the  pomted  acrewa  6  6,  which  traverse  tho 
branches  ot  the  brass  fork.  Pig.  17.  At  the 
oppoaite  ei  L  ot  the  shank  of  this  fork  there 
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ia  a  sliding  block  of  oonical  form,  having 
about  the  middle  of  its  length  a  diameter 
equal  to  tiiat  of  the  interval  of  the  lathe-bed 
in  which  it  is  fitted.  By  means  of  this  block 
the  fork  is  fixed  securely,  and  can  have  no 
shake,  which  is  essential  to  the  perfection  of 
work.  Fig.  18  represents  all  parts  of  tHe 
ellipse  chuck  reunited  and  fitted  on  the  end 
of  its  shaft.  There  is  seen  at  b  the  hole  bv 
which  the  key,  Fig.  19,  is  introduced,  which 
serves  to  give  motion  to  the  leading  screw 
which  moves  the  stud,  the  purpose  of  which 
is  to  give  the  desired  amount  of  eccentricity. 
Havinff  described  the  parts  which  compose 
this  elupse  chuck,  and  the  mode  of  arrang- 
ing th&m,  we  will  proceed  to  give  a  few 
dirootions  as  to  their  use. 

First,  let  us  suppose  the  work  to  be  of 
circular  form.    In  this  state  the  stud  of  the 
eccentric  is  concentric,  and  agreos  in  line 
with  the  nose  of  the  chuck.    The  slide  G  is 
fixed  br'fiie  pins  II,  Fig.  6,  and  the  lathe 
mandrel  is  put  in  motion  to  prepare  the  work 
in  the  usual  manner.    Next  is  to  be  deter- 
mined the  lengths  of  the  two  axes  of  the 
ellijMe  it   is  £sired  to  execute,  and  after 
havmg  found  bv  calculation  the  degree  of 
eccenmcitv  to  be  given,  the  slide  is  placed 
horizontally,  so  that  the  hole  6  may  be  in 
front  of  the  head  of  the  leading  screw  fixed 
to  the  inner  case.    The  pins  II  are  to  be 
removed,  and  the  key  inserted  to  give  the 
req[ui8iie  amount  of  eocentricitv.    It  is  easy 
to  judge  when  this  degree  has  been  attained 
by   means   of   the  imex   attached   to  the 
slide  and  the  scale   upon   the  guide-bars. 
The  lathe  is  then  put  in  motion,  and  the 
work  is  done  in  the  same  way  as  with  the 
other  ellipse  chucks.  The  nature  of  the  tools 
and  their  position  is  absolutely  identical,  but 
this  form  of  chuck  presente  several  advan- 
tages not  possessed  by  the  others.    The  plan 
of  construction  enables  much  greater  eccen-  * 
tricity  to  be  given  in  proportion  to  the  dia- 
meter of  the  plate,  and  tne  friction  is  con- 
;siderably  less.    It  is,  moreover,  easy  with 
this  chuck  to  turn  elliptical  and  cvlmdrical 
work  alternately  without  being  ooliged  to 
move  the  leading  screw,  and  oonsequentiy 
without  disarranging  the  eccentrici^.    To 
do  this  it  suffices  to  withdraw  the  two  screws 
b  6,  Fig.  17,  to  replace  the  slide  in  ite  vertical 
position,  and  repuuM  the  steady  screws  1 1. 
Then  the  cam,  being  no  longer  immovable, 
follows  the  motion  of  the  lame,  and  in  oon- 
.sequence  exercises  no  effect  on  the  internal 
parte   of   the   chuck.    Lastiy,   this   chuck 
possesses   a   peculiarity  which  renders  ite 
use  specially  advantageous  in  a  laree  number 
of  case  ^    At  the  hinder  end  of  the  spindle 
of  the  chuck  the  forked  piece  D  is  replaced 
by  a  pullej.  Fig.  21,  and  the  motion  of  the 
mandrel  is  sto])ped  bv  screwing  down  ite 
brass  bearings  in  sucn  a  position  that  the 
slide  is  placed  vertically.     In  this  stete,  if 
motion  is  fiiven  to  the  spindle  by  means  of  a 
ooi'd  placea  on  the  pulley,  the  slide  will,  by 
ite  motion,  describe  a  right  line  equal  to 
twice  the  eccentricity  given  to  the  work.    If 
the  slide-rest  is  brought  up  to  a  cylinder 
mounted  on  the  man&l-nose  it  is  easy  by 
this  means  to  cut  a  right  prism  or  a  pyramid 
of  as  many  faces,  as  may  be  desired,  since  it 
is  posaible,  by  means  of  uie  toothed  wheel,  to 
divide  the  circumference  into  any  number  of 
paiis.    This  advantage  will  be  appreciated 
when  a  column  has  to  be  turned,  and  it  is 
desired  to  cut  the  square  parte  of  the  base 
audcapitel,  which  present  great  difficulties 
to  hand  work,  especially  in  the  case  of  a 
Doric  capitel.    It  nas  been  noted  in  many 
places  of  this  chapter  how  essential  it  is  in 
turning  an  ellipse  to  keep  the  tools  at  pre- 
cisely uxo  same  height.    In  order  to  insure 
success  a  kind  of  rest  has  been  planned,  like 
Fig.  6,  Plate  35.    An  iron  frame  works  on  a 
hinge  at  the  point  a.  When  it  is  deored  to  turn 
lengthwise  of  the  work  a  wed^,  r,  is  made  use 
of » which  has  the  power  of  being  raised  or 
lowered  by  means  of  the  screw  6.    When  it 
ip  dc^sired  to  turn  the  face  of  the  work  the 


frame  is  lowered,  and  the  tool  lying  fiat 
cannot  indine  either  way.  It  has  further 
been  designed  to  fix  the  tool  upon  the  rest  by 
means  of  the  hooks,  represented  in  FiffS.  7 
and  11.  The  T  is  placed  between  the  oars 
of  the  frame,  and  as  the  part  b  is  rounded, 
the  shank  e  is  turned  in  the  direction  of  the 
length  of  the  frame,  and  bringing  this  to 
bear  upon  the  tool,  it  is  fixed  soudly  and 
immovably.  This  method  is  a  good  one :  it 
suffices  to  raise  the  hook  slightiy  in  order  to 
give  an  imperoei>tible  advance  to  the  tool, 
and  when  tnere  is  need  to  cut  only  on  the 
side  it  is  merely  necessary  to  turn  the  tool 
slightiy  to  right  or  left.  0.  J.  L. 

(2*0  he  eonUwued.) 


THE  KOUECULAB  WEIGHTS  OF  THE 

METALS. 

DR.  WM.  BAMSAY,  F.R.S.,  ProfeflKnr  of 
Chemistry  at  Univenuty  College,  London, 
has  reoentiy  beoQ  engaged  upon  a  new  series  of 
determinationa  of  the  molecular  weighte  of 
metals,  and  at  a  recent  meeting  of  the  Chemical 
Society  at  Burlin^n  House  he  gave  a  prelimi- 
zuuy  account  of  bis  investigationB. 

ifhe  appaxatua  employed  was  of  a  very  simple 
description ;  it  is  capable  of  being  used  for  the 
determination  of  the  molecular  weighte  of  all 
Bubstenoes  which  can  be  dissolved  in  any  pure 
menstruum,  and  by  a  very  neat  device  they  can 
be  obtained  without  any  knowledge  of  the 
vapour-pressures  of  the  solvent  bein^  required. 
Baoult*B  method  of  vapour-pressure  which  is  tode- 
termine  the  lowering  of  the  vaponr-prsssureof  any 
solvent  due  te  the  solutioa  in  it  of  a  known  weight 
of  substance,  has  been  used  in  order  to  get  the 
molecular  weights. 

The  foimula  which  expresses  the  relation 
between  molecular  weight  and  the  lowering  of 
vapour-pressure  is  the  following — 


W  = 


W  X  P  X  p 

100  X  << 


in  which  W  »  the  molecular  weiffht  of  the 

p 
solvent,  -—  s  the  weight  per  cent  of  t)&e  sub- 
stance in  solution,  0  •  the  vapour  pressure  of  the 
solution,  d  «=  the  depreBsion  in  the  vapour-pres- 
sure of  the  menstruum  produced  by  ths  addition 
to  it  of  the  substance  dissolved.  Dr.  Ramsay 
employed  pure  mercury  as  the  solvent  in  his  ex- 
periments, and  they  were  mostiy  conducted  at 
the  boiling  point  of  this  metal.  The  following 
are  Bome  of  the  results  obtained : — 


dement. 


Lithium  .. 
Sodium.... 
Potaaslum . 
Sflver   .... 

Qold 

Barium. . . . 
MagneBium 

Zinc 

Cadmium.. 
Qallium  .. 
Thallium.. 

Tin    

Lead 

Antimony  • 
Bismuth  .. 


Atoxnio 
weight. 


7-02 

23-04 

39*14 

107-93 

197*22 

137-00 

24-30 

65*34 

112*10 

69*90 

204*20 

119*10 

206-93 

120-20 

208-10 


Molecular  weight. 


Found. 


7-00 

12-10 

28-57 

109-00 

204-30 

74-45 

20-33 

60-85 

100-00 

68-10 

183-50 

114-90 

204-10 

134-20 

209-20 


Calcu- 
lated. 


7-02 
11-52 

107-93 

197-22 

68-50 

24-30 

65-43 

112-10 

69-90 

204-20 

119-10 

206-90 

120-30 

208-10 


Kolecnlar 
formula. 


Li, 

Nai 

KiP) 
Ag, 
Aui 
Bab 
Hg, 
Zn. 
Cdj 
Oa. 

Th,(5^) 
Sn. 

Sb, 
Bi. 


The  molecular  fonnula  of  mercury  was 
assumed  to  be  Hg,. 

The  significance  of  these  results  can  be  shown 
bv  considering  the  case  of  antimony.  The  metal, 
of  courBC,  forms  an  amal^m  with  the  mercurv, 
and  the  molecular  weight  mcreases  proportionally 
to  the  amount  present. 

Peroentage  Molecular  Weight. 

of  8b    ,  ^ * *. 

in  Amalgam. 

1*117  per  cent. 
1*526 
2*257 
3*289 


99 


99 


Found. 

134*2 
155*4 
193*4 
294*6 


Calculated. 

120*3 

120-3  to  240*6 
120*8  to  240-6 
240*6  to  481-2 


These  experimental  data  seem  to  point  to  an 
auoeitttivn  m  atoms.  The  numben  in  the  table 
Boem  to  do  violence  te  our  previously  accepted 
notions  of  the  moleailax  wei|^ts»  particularly  in 


the  cases  of  Bodium,  barium,  and  potaoimn,  to 
which  Dr.  Ramsay's  experiments  aiiign  ntmiben 
that  are  ha^the  alomic  weights. 

The  above  data  are  the  resolt  of  long  ind 
careful  investigation,  and  their  acconcy  b 
vouched  for ;  but  Dr.  Ramsay  does  not  at  ^reMt 
commit  himself  to  any  other  positive  aBBertioQi 
The  experiments  are  being  continued  and  coo- 
firmed  by  obeervationB  on  the  d(^nt«iioii  of  th<> 
melting  point  of  solvents  containing  tiie  giv^s 
substance  in  solution. 

Dr.  Ramsay  wiU  shortly  lay  before  th<^ 
Chemical  Society  a  complete  account  of  kii  work 
with  a  detailed  exposition  of  the  oondimonib 
draws  from  his  results.  At  preBent  these  renb 
appear  iu  some  cases  simply  startUng,  and  leem 
to  be  almost  revolutionary. 


AX  IMPBOVED  OABKXX. 

WHAT  is  called  an  improved  *'oar-lod," 
or  rowlock,  has  been reoentlypateatedia 
this  country  by  W.  R.  Bri^  and  F.  C.  Lyon, 
of  Bridgeport,  Conn.,  their  invention  relj^ 
mainly  to  the  method  of  securing  the  "lock" 
within  its  bearings.     The  illustration  shomi 
sectional  elevation  of  the  improved  oar-lock,  lad 
the  means  for  securing  the  same  within  iti  bear- 
ing.   Heretofore,  the  usual  wav  of  Becoring  oar- 
locks was  by  chain  or  cord,  but  thia  was  dis- 
advantageous  in  that  the  chain  or  oord  vu 
liable  to  WtiIt,  besides  consuming  muoh  time  and 
causia^  coDsiderable  annoyance  m  apnlying  and 
removmg  the  oar-lock ;   also  the  thole-pin  hu 
been  splu  and  enlarged  at  the  end  so  as  to  affori 


a  Bprin^-pin  adapted  to  lock  within  the  aockel; 
but  this  latter  construction  oauses  bo  much 
friction  against  the  socket  as  to  seriously  interfere 
with  the  nee  swivel  movement  of  the  pin  ia  rov- 
ing. These  disadvantages  the  patentooa  obviate 
as  follows : — A  is  the  oar-lock  proper  which  thej 
prefer  to  cast  with  the  rib  and  bead,«^i 
respectively,  thus  combining  strength  and  light- 
nees.  B  is  the  thole-pin,  which  may  be  cajt 
integral  with  the  lock  proper,  or  formed  of » 
separate  piece  and  secured  thereto  hy  beingKC 
within  a  suitable  hole  bored  in  the  body  C.  This 
pin  is  hollow,  as  clearly  shown,  thus  farther 
decreasing  the  weight  of  the  completed  oar-lock 
D  is  a  pin  passing  through  the  thole,  and  E  is  a 
spring  wire  coiled  about  the  pin  in  such  a  manner 
that  its  free  ends  extend  down  and  without  th^ 
thole,  and  terminates  in  shoulders  or  catches,  F, 
for  the  purpose  presently  explained.  G  is  the 
usual  escutcheon  adaptea  to  be  secured  to  the 
gfunwale  of  a  boat,  and  is  provided  with  ih« 
socket  H,  into  which  fits  the  thole-pin.  As  seen. 
the  catches  F  in  their  distended  position  project 
beyond  the  thola  and  beneath  the  end  of  the 
socket,  thus  forminff  an  obstonction  to  the  with- 
drawal of  the  tholB.  Instead  of  lorminf  the 
thole-pin  of  tubing,  it  may  consisi  of  an  ordinary 
shank  slotted  to  receive  the  catdfe-spring.  Fios^ 
the  foregoing  it  will  be  obvioua  that  to  Mcaiethe 
improved  oar-lock  within  ita  socket  it  iseolj 
neceasary  to  place  the  ends  of  the  wirs  £  in  the 
socket  and  exert  sufficient  pressure  to  force  th<> 
catches  towards  each  other,  when,  the  thole  will 
readily  pass  within  the  socket,  and  the  end«  of 
the  spnnff  will  distend  beyondf  the  thole  aad 
immediately  beneath  ths^  socket^  thus  securelr 
locking  the  thole  again#iaocidsat)d  d^kcement. 
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^0  the  oar-locV  from  its  soeket  the 
3  compressed  by  band  safficient  to  clear 
LiLc  Djiu  ui  the  socket*  >uid  the  Uiole-pin  vith- 
druwn.  WMle  this  improvement  is  applicable  to 
«iiy  class  of  boat,  it  ia  especially  adapted  for 
in  connection  with  folding  Iwiate,  oot-riggi 
and  the  like,  where  tif^htness  and  a 
manipulation  are  especially  desired. 


WATE&FBOOF    ROOFHTQ 
MATEEIAIS. 

AUONGST  walerproof  mflterials  for  rooGng 
purposes  we  have  prepamtions  in  which 
cellnloBe  is  treated  with  cnpisnunoniom  or 
paraffin  wax,  and  any  coaise  fibre  ia  coated  with 
lar  ;  but  Mr.  Meyer,  of  Ortriti,  Oemumy,  has 
obtained  a  pfttent  in  this  country  in  which  the 
"chemical''  treatment  ia  supplemented  by  what 
may  be  called  the  tar  dressing.  His  improv  ' 
waterproof  coTering  is  made  as  follows ;  Wov 
fabric  of  julo,  flm,  or  other  spun  material 
impregnated  with  a  solution  which  renders 
sufficiently  incombustible.  This  solution  co 
sista  of  one  part  of  tungatatc  of  soda,  ten  parts 
of  sulphate  of  ammonia,  and  one  hundred  parts 
<if  water.  Aftor  the  material  has  remained  in 
this  solution  until  it  ia  properly  saturated,  the 
moisture  is  Bqueer«l  out  and  it  is  hung  up  to  dry, 
and  is  then  submitted  to  an  asphalting  process  in 
the  following  manner.  For  this  purpose  the 
material  is  passed  through  a  hcsated  iron  vessel 
containing  a  miituro  of  Trinidad  asphalt,  tar, 
oil,  and  sulphur  in  about  the  fallowing  propor- 
tions—<h«t  is  to  say,  about  lOO  kilogiammen  of 
asphalt,  iO  kilogTammes  of  tar,  1  kilogramme  of 
oil,  and  about  300  graininea  of  snlphor.  After 
the  asphalted  fabric  is  removed  from  the  vessel 
it  IB  passed  through  a  double  or  fork-shaped 
frame,  consisting  of  two  iron  tubes  about  lin. 
diameter,  heated  by  steam  or  hot  water.  This 
frame  is  movable  round  ita  longer  aiis,  and  by 
it>i  means  the  surplus  asphalt  mixture  ia  removed 
from  both  sides  ot  the  fabric  and  the  surface  left 
smooth.  The  still  warm  and  soft  fabric  ia  then 
BBndod  on  both  aides,  and  is  then,  whilst  in  a 
half-hardened  state,  passed  between  two  iron 
pressure  rollers,  by  which  the  sand  is  prossed  in 
and  filed.  The  material  has  then  become  so  cold 
that  it  can  bo  cut  up  into  pieces  of  any  desired 
length  and  breadth  in   " 


A    SPECTBOBCOPE    WITH    FL1TID 
PEISH.* 

SOME  who  have  constmcted  and  experimented 
with  the  small  spectroscope  described  in  Vol. 
XLVni.  p.  327,  So.  1,239^  may  d«ire  to  possess  an 
instrument  of  greater  efficiency  as  regards  both  dis- 
persiVB  and  defining  powers,  but  jet  may  be  -  - 


jtaila  of  which  appeared 
benefit  of  such,  a  very  excellent  form  ol  instrument 
will  be  described,  which  can  be  made  from  mate- 
rials of  the  most  ineipensive  character,  by  the  aid 
of  the  simplest  tools  and  at  the  cost  of  but  little 
time;  and  yet  is  capable  of  giving  an  angular  dis- 
persion greater  than  that  under  ordinary  ciicum 
stances  attainable  by  the  use  of  almost  any  singlr 
dense  fluid  prism,  and  good  deSnitioQ  throughout 
the  entire  Iciigth  of  the  visible  spectrum. 

Thia  spectrosoope  is  provided  with  arfiiiif  prism, 
i.e.,  a  vessel  of  prismatic  form  with  gfasa  lidss,  so 
made  as  to  coutam  a  liquid  of  very  high  refractive 
index— by  preference  for  many  reasons  carbon 
disulpbide  being  the  Quid  selected. 

Since,  in  the  ordinary  use  of  the  prism  for  ex- 
periments in  refraction  and  dispersion,  but  two  faces 
are  employed,  it  will  suffice  that  two  sides  of  i 
spectroscope  prism  shall  pomesa  the  quality 
transparency.  A  small  veuel  of  tin  plate  having 
the  form  represented  in  Fig.  i  is,  therefore,  U  ' 
made  or  ordered  ot  a  tin -worker  ;  ita  triangular 
faces  are  of  «quiUi,teral  form,  and  its  rectangular 
ones  square;  2in.  on  the  sides  will  be  a  vary 
convanient  dimenaian.  Care  should  chiefly 
be  observed  to  have  the  lines  bounding  the 
square  faces  ilrictlg  parallel,  as  here  a  very  al«hl 
deviation  from  accuracy  will  tend  to  cause  £s. 
tortion  of  the  spectrum.  Two  of  the  square  faces 
—  perforated  with  circular  apertures  of  lin. 
leter,  aa  shown  at  H'H",  the  other  face  remain- 
mapertured.  One  of  Uir  triangnlar  sides  must 
have  a  lin,  hole,  round  the  outside  of  which  is 
soldered,  as  a  neck,  a  \va.  length  of  tin  or  brass 
tubing  F,  with  lin.  internal  aperture  deitined  to  be 
stopped  by  a  oork.  The  tin  vessel  thus  prepared 
should  be  cleaned  from  every  trace  ot  grease,  rosin, 
and  soldering  flux,  by  waihiug  with  a  dilute  solu- 
tion of  caustic  pota^  and  rinsing  with  clean  rain- 
■■ater.  Whan  dried  it  is  to  be  dead -blacked  on  the 
'\nsiie  only  by  means  of  a  thin  solution  of  glue  in  ink, 
ippUed  warm  through  the  side  apertures  trf  (ho  aid 
it  a  camel'a-hair  pencil  or  a  little  swab  of  cotton 
batting  tied  on  a  wire. 
The  transparent  sides,  one  of  which  is  represented 

in  (itu  at  G  O'  may  bo  cut  from  almost *— 

bit  ot  good  mirror  pi 


Tn:  South  Australian  Oovemment  have  mode  an 
JTrangement  by  which  an  engine-driver  who  runs 

tecsive  a  bouni  of  £10. 


)   years   without   acddent  will 


course,  conform  to  the  sides  ot  tbe  tin  v«»el.  Tlw 
rough  cut  or  cleavage  caused  by  the  diamond 
should  be  removed  by  holding  the  edges  upon  a 
well-wetted  and  slowly- revolving  grindstone,  Or 
by  a  file  supplied  with  spirit  ot  turpentine  having 


gressinea  by  rinsing  in  the  caustic -potash  solutioD, 
foUowed  by  rinsing  with  clear  rain-water,  the  liilra 
are  ready  for  attachment  one  over  each  of  the 
apertures  H'n"  of  lbs  tin  form,  which  19  thus  con- 
verted inte  a  veritable  hollow  prism.    The  medium 

must  be  carefully  made  to  secure  the  best  result, 
■imple  directions  tor  its  preparation  are  given: — 
A  small  quanli^  of  fine  white  glue  should  be 
placed  in  a  chma  cup  and  steeped  in  water 
just  sufficient  to  cover  it ;  when  the  water  is 
absorbed,  a  moderate  heat  is  applied  till  the 
man  becomes  fiuid,  on  which  enough  strong  acetio 
add  is  added  to  reduce  the  mixture  to  the  con- 
sistency of  thick  cream,  a  drop  or  two  of  gljcerim 
being  also  stirred  in.  This  gluo  is  appliod  in  a  fairh 
thick  coating  over  one  side  of  the  tin  venel, 
previously  made  hot  to  promote  adhesion ;  one  ot 
tha  glass  sides,  also  previously  heated,  is  now 
dsituously  applied  thereon,  so  as  to  avoid  the 
squeezing  out  of  any  glue  upon  the  ciicfe  ot  clear 
glass  ooverins  the  <«ntral  apertuce.  It  is  then 
advisable  to  place  the  prism,  gtara  side  downward, 
upon  a  smooth  doth-coTerod  surface,  and  press  it 
uuder  a  moderate  weight  for  forty-aigfat  houra,  by 
which  time  the  gluo  will  have  sumdeatly  tiardened 
to  permit  of  the  second  side  beina  secured  by  a 

Xtilion  of  tha  soma  operation.  Of  coureo,  both 
I  may,  it  preferred,  be  fixed  on  at  once  ;  but  as 
an  intermediate  heating  of  the  tin  is  necoBsary,  there 
is  some  danger  of  displacing  one  glass  while  attach- 
ing the  other.    After  the  lapae  of  a  fcvr  days  the 

y  be  filled  with  the  best  carbon  disulpUdo, 

lack  F  closed  with  a  sound  cork  pushed  in 

level  with  the  top  ot  the  tube  and  coated  with  acetic 
glue.  A  small  air-spoce  should  be  left  to  allow  for 
~  ipansiDn.  Proper  care  having  been  exercised  in 
le  cementing,  scarcely  a  trace  ot  evapor^ioa  will 
I  perceptible,  even  after  long  periods  of  time.  The 
prism  should  lastly  be  onveToped  in  dead  hla<i 
paper,  wherein  circular  apartum  have  been  cut  to 
'irreipond  with  H'  H",  and  just  a  shade  smaller 

The  stand  best  adapted  for  a  jirism  of  this  kind 


,  which,  however, 


bit  ot  good  mirror  plate  glass,  1 
should  not  greatly  exceed  ^\a..  in 
j; jo„g  q(  t£oae   little  glass   squares  will,  of 


oomposs  saw  from  a  pieoe  of  dry  lin.  pine,  the  edge 
being  neatly  dressed  with  a  fine  msp,  followed  % 
sand-paper.    Ths  pillar  PP"  is  -  ">— "' -J"™  "' "J"" 


«p,  louow™  DJ 
[md  piece  ot  pine 


„       ity  withtw _  .    _.     _. 

enters  a  hole.  A,  in  the  centre  of  the  round  top  T'  T", 
which  rests  upon  the  smallest  shoulder,  and  is 
secured  thereto  by  tl"   — " "" '"  '^^    ~'  '*"'" 


sheet  brass,  throuoh  which  a  wood- screw  passes  in 
the  axis  ot  the  piUar.  Ilia  larger  ahouldei  formi 
I  bearing  for  the  movable  arm  or  support,  A  A',  1 
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th^  yww  telescope.  Thia  arm  is  ft  strip  of  \m,  pine 
inn.  wide  and  din.  long.  It  is  proiidea  with  a 
hole,  H,  the  centre  of  which  is  l^ia.  from  the 
eamnuty  A',  and  made  of  a  diameter  to  fit  upon 
the  ptUar  above  the  larger  shoulder  with  some 
degree  of  friction*  so  as  just  to  move  stiffly  about 
it.  The  view  telescope  Dody  TT  is  oonstrocted 
from  a  6in.  length  of  thin  orass  tube  having  an 
intomal  diameter  of  lin. ;  it  should  be  dead-blacked 
inside.  The  obj[eotiTe  O,  which  need  not  essentially 
be  achromatic,  is  a  convex  lens  of  about  6in.  focus. 
ground  to  fit  accurately  into  the  body  tube  ana 
secnzed  therein  between  a  band  of  thick  card,  DD, 
l^ed  in  the  ^sition  shown,  and  a  ring  of  thin 
spring  brass  wire,  BB,  Blipi>ed  in  upon  it  from  the 
front.  The  draw  or  focussing  tube  /  is  a  S^in. 
lei^fth  of  tube  like  that  used  for  the  boay,  but  small 
enough  to  dip  into  the  latter  with  freedom,  Ihe 
joint  or  slide  J  being  a  strip  of  black  broadcloth 
secured  in  place  with  acetic  glue.  Diaphragms  of 
Uack  card  should  be  fixed  to  the  back  of  the  band 
B,  and  in  the  centre  of  the  focussing  tube,  as  shown 
at  dtTf  the  central  apertures  of  uiese  being  just 
lazpe  enough  to  admit  the  cone  of  rays  from  the 
objective.  A  very  low -power  ocular  of  the  positive 
fona  is  to  be  employed  with  this  telescope. 

The  collimator  tube  tt  must  be  about  ^in. 
shocter  than  the  focus  of  the  lens  adapted  to  it ;  in 
all  other  respects  its  arrangement  with  regard  to 
dsaw  tube,  diaphraffma,  and  Tens  fittinss  is  i<&ntical 
•witb.  that  prescribea  in  the  case  of  the  view  tele- 
scope. It  may  hero  be  stated  that,  if  cheapness  be 
an  important  consideration,  spectacle  glasses  of 
equivalent  focus  may  be  substituted  in  Mth  tubes 
for  the  more  expensive  lenses  an  optician  would 
propose  to  supply ;  this  concession  does  not,  how- 
ever, convey  an  unqualified  advantage,  since  doBni- 
tion  will  not  be  quite  so  good  with  uie  cheap  lenses 
as  with  the  better  ones.  Indeed,  it  must  be  admitted 
that  an  achromatic  objective  for  the  view  telescope 
is  most  desirable.  A  cemented  combination  from 
an  opera-glass  or  small  pocket  telescope  may  often 
be  had  at  a  very  moderate  price  from  the  repairers 
of  such  instruments,  and,  if  substituted  for  tiie 
.e  lens,  will  be  found  to  greatly  improve  the 


The  telescope  and  collimator  are  carried  in  small 
Bi^ports,  tf^,  one  of  which  is  also  shown  in  per- 
spective at  Fig.  3.  These  are  constructed  nom 
uort  pieces  of  fin.  pine  the  width  of  the  body  tubes, 
and  have  a  semiciroular  niche  fitting  to  the  same 
cut  out  at  one  end.  In  these  niches  the  bodies  are 
held  by  bands  of  thin  sheet  brass,  lapped  round 
them,  and  secured  by  two  small  screws  at  eadi  end 
fixed  in  the  wooden  part.  In  Fig.  3  a  band  of  this 
sort,  ^  ^,  is  repesented  attached  at  one  end  by  its 
screws,  and  free  at  the  other  extremity,  rea^  to 
admit  the  tube  round  which  it  is  to  be  damped. 
Thacazzier  C,  for  the  collimator  tube,  should  be 
l|tn.  high  to  the  bottom  of  the  concave.  To  allow 
for  the  thickness  of  TT,  that  for  the  view  tele- 
scope must  be  ^in.  higher.  This  latter  is  secured  to 
the  extremity  of  the  arm  A  by  a  small  wood- screw, 
as  figured,  while  the  collimator  support  is  similarly 
fixed  close  to  the  edge  of  the  table  T". 

A  small  circular  stage,  ss\  of  iin,  pine,  2|in.  in 
diameter,  cut  out  with  the  compass  saw  and  dressed 
■nooth  on  the  ed^  with  sand-paper,  supports  the 
prism.  It  is  held  m  place  and  its  level  adjusted  by 
three  slender  wood-screws  with  half-round  heads, 
two  of  v^ch  are  seen  at  K  K!  entering  the  table 
T'T'.  Between  the  stage  $8'  and  the  table  TT' 
(which  are,  of  course,  placed  concentric)  we  insert 
a  section  of  a  small  soft  cork,  Y.  which  oy  its  elas- 
tid^  keeps  the  stage  quite  firm,  while  readily 
admitting  of  neoessaxy  adjustments  by  means  of  the 
three  stage  screws. 

A  holder,  Z,  of  )in.  sheet  brass,  |in.  wide,  fonned 
as  shown  in  Fig.  6,  will  bo  necessary  to  keep  the 
prism  steady  upon  the  stage.  It  will  require  to 
stand  Sin.  high^  and  the  extremities  bent  at  right 
angles  in  opposite  directions  will  measure  l^in.  and 
lin.  respectively.  This  holder  is  fixed  to  the  table 
by  a  round-headed  wood-screw  passing  tiirough  a 
hole  in  the  lower  bait  extremity,  the  other  being 
turned  so  as  to  press  upon  the  oorx  stopper  in  the 
neck  of  the  prism. 

Plain  directions '  for  making  simple  slits  apx)eared 
in  No.  1,239,  and  will  therefore  not  be  repeated 
here.  The  non-adjustable  form  there  desbribed 
will  fully  answer  every  purpose  for  the  present  in- 
stnimant ;  but  two  or  three  slits  of  different  widths 
had  better  be  prepared  to  suit  various  dasses  of  ex- 
periments. It  is  quite  poesible  to  arran^  over  half 
the  length  of  one  of  these  slits  what  is  termed  a 
pri$m  of  eoitipariaon — a  most  useful  adjunct,  as  it 
peonits  of  two  spectra  being  simultaneously  shown 
in  the  fidd  of  view,  one  impearing  above  the  other, 
whereby  the  coinddenoe  of  lines  or  bands  isL  TeadHf 
dbeerved.  In  this  case,  such  a  comparison  prism  is 
made  from  a  short  piece  cut  from  the  smallest  sise 
of  gvwlier  crystal  drops ;  dioice  should  be  made  of 
ODO  havinff  an  angle  of  901*  or  nearly  tha^  A  piece 
|in.  longfhaving  been  broken  off  by  the  aid  of  a  flle- 
ff«^HtcT>  or  diamond-cut  on  eadi  face,  the  surfaces  of 
deavage  are  ground  as  truly  flat  as  possible.  The 
small  prism  thus  formed  is  then  secured  upon  the 
outside  of  the  slit  by  acetic  glue  in  the  position 
■hawn  at  Fig.  4,  where  i»  is  the  swell  prism,  /'y  the 


brass  slit  jaws,  affixed  to  their  cork  backing  qq^  and 
i-  f  the  collimator  draw  tube.  It  will  now  be  apparent 
that  any  luminous  source  placed  in  the  diremon  L 
will  send  its  rays  into  the  slit  by  total  reflection  at 
the  inclined  internal  surface  of  the  glass,  as  indi- 
cated by  the  dotted  line.  This  prism  should  occupy 
the  lower  half  of  the  slit  as  at  p,  Fig.  2,  the  upper 
half  being  left  dear  to  recdve  theraysfroma  soturoe 
of  li^ht  maoed  directly  in  front.  Good  definition  at 
the  juncture  of  the  two  spectra  juxtaposed  in  this 
w^  will  depend  on  the  care  exercised  in  truly 
flattening  and  fine-grinding  the  upper  triangular 
surface  of  the  comparison  prism. 

As  a  support  a  tnpod  of  the  style  depicted  will  be 
found  steady,  and  it  looks  wdl.  Of  course,  a 
simple  rouna  wooden  ball  will  answer  the  purpose. 
The  finish  of  the  instrument  must  depena  on  the 
taste  of  the  maker.  The  table  top  and  prism  stage 
should  be  dull  black,  the  pillar  and  foot  may  be 
stained  and  varnished  to  imitate  mahogany^  the 
brass  tubes  and  bands  should  preferably  m  polished 
and  lacquered,  and  the  heads  of  the  small  screws 
blued  in  a  spirit-lamp  flame. 

The  assembling  of  the  various  parts  and  their 
adjustment  will  be  apparent  to  anyone  at  all 
familiar  with  the  theory  of  the  spectroscope;  or 
otherwise,  reference  should  be  made  to  the  ii^truc- 
tions  in  No.  1,220.  The  view  telescope  and  colli- 
mator tube  have,  for  the  sake  of  dearness,  been 
represented  as  though  directed  in  the  same  Une.  Of 
course,  bv  moving  ^e  former  round  the  pillfu*  they 
will  be  placed  at  the  proper  angle  to.  one  another, 
and  to  uie  faces  of  the  pnsm.  A  black  doth  should 
be  employed  to  keep  out  stray  light  when  tiie 
spectroscope  is  to  be  employed  in  sunshine  or  a 
brightly-lighted  apartment. 


WOBKnrO   STEEL   BT  HTOSATJLIC 

PSESSUEE. 

AT  a  meeting  of  the  Institution  of  Civil  Engineers 
hdd  recently,  Mr.  W.  H.  Greenwood  read  an 
interesting  paper  on  the  *' Treatment  of  Sted  by 
Hydraulic  Pressure,"  a  subject  which  has  attracted 
much  attentioQ  of  late.  The  author  assumed  that 
molten  Bessemer,  open-hearth,  or  crudble  sted, 
possessed  the  quality  of  ocduding  a  considerable 
volume  of  gases,  eapemUy  of  hydrogen  and  nitrogen, 
derived,  all  or  in  part,  nom  the  products  of  com- 
bustion in  the  furnace,  or  from  otner  sourees ;  and 
that,  under  ordinary  conditions  as  to  pressure,  such 
ocduded  gases  were,  more  or  less,  completely 
evolved  at  the  moment  when  the  partides  of  metal 
dumped  from  the  liquid  to  the  sohd  state,  and  were 
thus  imprisoned  within  the  ingot  in  the  form  of 
bubbles  of  various  forms  and  dimensionB.  A  second 
source  of  unsoundness  arose  from  the  contraction  of 
the  metal  within  the  ingot  after  its  outer  skhi  had 
solidified,  producing  contraction  cavities ;  and,  lastly, 
the  metal  from  ingots  as  usually  cast  was  weak  along 
the  surface,  owin^  to  the  development  of  a  radiS 
adcular  structure  m  the  cast  metal.  The  combined 
effect  of  these  three  causes  was  that  ingots  of  mild 
sted,  Budi  as  were  used  in  the  construction  of 
ordnance,  large  engine-shafts,  or  other  heavy 
forging,  for  cyliader-liners,  torpedoes,  and  war 
material,  contained  cavities  necessitating  the  rejec- 
tion of  about  30  per  cent,  from  the  head  or  top  end 
of  each  ingot;  while,  to  get  rid  of  the  surface 
honeycombs  and  weak  adcular  structure,  which 
caused  unclean,  seamy,  and  roaky  forgings,  an 
additional  10  per  cent,  to  20  per  cent,  of  metal  had 
to  be  left  for  turning  and  Tnm*hinmg  to  waste. 
Even  after  these  losses  of  material,  the  remaining 
metal  was  inferior  to  the  same  metal  after  fluia 
compression.  The  method  of  fluid  compression 
claimed,  then,  to  save  the  whole  of  the  rejected 
head  or  top  of  the  ingot,  to  reduce  to  a  mmiTniiTO 
the  amoimt  of  metal  to  be  left  for  turning  or 
machining  from  the  surface  of  forgings,  and  to 
produce  ror  any  temper  of  metal  a  greater  amount 
of  ductility,  homogeneity,  and  reliaoility  than  was 
obtainable  under  the  IJest  conditions  of  casting  in 
open  moulds  without  pressure.  The  additions  ot 
increased  proportions  of  manganese  and  of  silicon 
did  not  commend  themsdves  to  the  author  for  the 
classes  of  steel  under  consideration ;  for,  although 
promoting  solidity  of  the  ingot,  they  hardened, 
raised  the  elastic  umit  and  ultimate  tensile  strength, 
but  lowered  the  ductility  and  general  reliability  of 
tiie  metal.  Of  the  mechanical  devices  for  increasing 
the  solidity  of  sted  ingots,  the  author  noted  the 
proposals  for  the  cooung  of  the  outside  of  the 
moulds,  for  agitating  the  metal  during  solidification, 
casting  the  metal  in  a  vacuum,  andtiae  direct  appli- 
cation of  pressure,  by  the  use  of  high-pressure  steam, 
injection  of  water,  of  explodves,  of  solid  carbon 
dioxide,  &c.,  upon  the  surface  of  the  fluid  steel  in 
desed  moulds.  These  methods  of  fluid  compression 
had  all  failed  from  medianical,  physical,  and 
practical  difficulties  in  their  conduct ;  and  the  plan 
suggested  by  Sir  Heniy  Bessemer  in  1866,  but  quite 
independently  developed  and  carried  to  a  suoceesf  ul 
issue  at  the  works  of  dir  Joseph  WMtworth  and  Co., 
and  now  known  as  the  method  for  the  fluid  com- 
pression of  steel,  remained  the  only  one  before  the 
public  which  yielded  ingots  of  mila  sted  of  practi- 


cally uniform  molecular  structure,  strength,  and 
ductility  throughout  their  whole  leagSi.  The 
ordinary  cast-iron  moulds,  or  wrought-iron  casinsB, 
lined  with  brick  or  moulding  cement,  could  noti)e 
used  when  aggregate  pressures  of  thousands  of  tons 
were  to  be  exeiied  upon  the  surface  of  the  fluid 
metal ;  but  such  moulds  were  replaced,  in  the  fluid- 
compression  process,  by  built-up  sted  moulds,  lined 
with  suitably-grooved  cast-iron  lags,  protected  by 
a  coating  of  renactory  siliceous  material.    A  loose 

Slate  of  the  diameter  of  the  ingot  fitted  in  Uie 
ottom  of  the  mould,  and  was  protected  by  an 
upper  covering  of  burnt  fireday  segments,  and  a 
similar  plate  was  carried  upon  the  top  plunger  of 
the  press  for  dosing  the  top  of  the  mould.  The 
paper  traced  the  aevdopment  of  the  hjdraulic 
press  for  tiie  fluid  compression  of  sted,  commenring 
with  the  erection,  in  1866,  in  the  works  of  Sir 
Joseph  Whitworth  and  Co.,  of  a  260-ton  pren. 
with  a  12iB.  cylinder,  designed  more  espedallj  for 
the  compression  of  the  metal  for  sted  shells.  In 
this  the  meuld,  whidi  was  partially  filled  with 
metal,  was  carried  in  a  middle  head  of  the  pres, 
whereupon  a  core,  carried  upon  the  top  head  of  the 
•press,  was  forced  into  the  nuid  metal,  at  the  same 
time  dosing  the  meuth  of  the  mould.  After  this 
the  pressure  was  applied  from  bdow,  as  in  all  the 
subsequent  presses.  Following  this  came  a  much 
more  useful  2,000- ton  press,  with  two  colunms,  and 
a  30in.  hydnuUc  cylinder.  Ite  columns  were  secored 
by  nuts  to  the  base  or  foundation,  and  upon  the 
upper  Olds  of  the  cdumns  was  carried  a  fixed  head. 
upon  which  rested  a  vertical  hydraulic  cylinder. 
wnose  piston-rod  was  connected  to  the  iatennediate 
or  movable  head.  The  intermediate  head  ooold 
thus  be  raised  to  any  point,  and  then  locked,  bo  as 
to  resist  the  application  of  pressure  from  below. 
The  locking  arrangement  consisted  of  apairof  nnts, 
each  made  in  halves,  and  so  disposed  that,  by  the 
movement  of  a  lever  and  a  system  of  links,  the 
halves  of  the  nute  could  be  either  brought  together 
or  separated.  When  separated,  the  head  was  free 
to  move,  but,  when  dosed,  the  nuts  embnc«d  the 
x>lumns  and  fitted  into  a  series  of  paraUd,  slightly 
undercut,  V  grooves,  which  were  cut  as  a  thread 
along  the  upper  halves  of  the  length  of  the  columns. 
In^cds  manner  the  head  was  locked  or  eecured 
against  vertical  movement  under  the  action  of  the 
bottom  or  preanx^-cylinder.  The  metal  was  cast 
in  the  steel  mould  already  described,  and  the  farther 
movemente  and  action  of  this  press  were  similsr  t« 
those  of  the  larger  Abouchoff  press  bdow  referred 
to.  The  next  press,  also  erected  at  Manchestar, 
had  four  sted  columns,  12in.  in  diameter,  and  wb£ 
fitted  with  five  pressing- cylinders— namdy.  four  of 
28in.  diameter,  and  one  of  13in.  diameter,  c^nble 
of  producing,  together,  a  pressure  of  8,000  tons. 
Except  for  Uie  locking  arrangement,  which  was 
complica^d,  but  more  nearly  automatic  than  that 
last  described,  tiie  prindple  was  the  same  as  in  the 
last.  Ite  columns  were,  however,  screwed  with  a 
square  screw-thread,  and  the  locking  nuts  were  not 
n>lit,  but  could  be  made  to  revolve  automatioallj  as 
the  head  was  raised  or  lowered.    The  five  pressng- 

S'linders  were  placed  on  the  base  of  the  preai,  ^th 
e  small  one  in  the  centre.  The  cylinder  for  lifting 
and  lowering  the  movable  head  was  carried  upon 
the  upper  fixed  head  or  teble  of  the  press,  while  the 
locking  of  the  movable  head  at  any  desired  height, 
according  to  the  length  of  ingot  under  operation. 
was  effected  by  four  lockinff-nate,  which  codd  be 
revolved  dther  just  dear  of  the  head,  or  into  firm 
contact  with  the  same.  In  the  latter  case  the  head 
was  locked  fast  to  the  columns,  and  was  inunoTsble 
under  the  full  pressure  of  the  preas  acting  bm 
bdow ;  and,  in  tne  former  condition,  the  head  ooold 
be  fredy  lifted  to  any  desired  point.  This  8,000- 
tonpress  vraa  placed  second  by  the  author's  erection, 
in  Bussia,  of  we  press  upon  the  lines  of  the  \Vlut- 
worth  patent  of  1874.  This  press  had  four  screwed 
columns  of  16in.  diameter,  and  one  hydiaohc 
pressing-cylinder  of  60in.  diameter,  a^ble  of 
exerting  a  gross  pressure  of  10,000  tons.  For 
working  the  press,  an  accumulator,  giving  a  pres- 
sure of  two  tons  to  the  square  indi,  was  emdoved, 
to  effect  the  rapid  movemente  of  the  head  of  the 
press,  of  the  lifts,  cranes.  &c.,  during  the  mampds- 
tion  and  transference  of  the  fluid  metal  from  the 
furnaces  to  the  moiUd,  and  of  the  mould  u&der  the 
press.  The  mould  having  been  prepared,  driedjsnd 
warmed,  was  placed  in  position  on  the  lift  in  front 
of  the  press,  the  ladle  with  the  metal  was  run  over 
it,  and  the  metal  topped  into  the  mould.  The  tame 
was  then  quickly  run  back  from  the  f*oeoithe 
press,  and  the  mould  irith  ite  charge  was  ismw 
until  the  platform  rested  on  ite  top  stops.  A  hon- 
zontal  hydraulic  ram  then  transferred  the  modd  on 
ite  carriage  beneath  the  press,  after  wWdi  the  wn 
was  withdrawn  and  all  workmen  retired.  im 
moving  head  then  descended  until  the  top  iu<^ 
camemrly  into  contact  with  the fl.uid metal.  W 
head,  weighing  60  tons,  would  continue  to  deicenfl 
for  a  few  seconds,  after  which  it  was  loc^^i^jE?* 
tion  and  the  compreedon  completed  by  aob*"^ 
the  water  direct  from  the  pumps  to  the  is^ 
pressing-cylinder.  During  the  first  few  mumw 
the  ingot  shortened  rapidly,  and  a  ^^^^ 
volume  of  gases  escaped  and  burned  from  the  vow 
around  the  top  and  bottom  of  the  modd.    iw 
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peroepbUe  (boriaiuag.  .tHw  aiuJDiWD  pnmureB 
attained  nuued  from  i  toJS-tona  per  iquare  inch, 
on  tba  mela^  and  wera  mainlainBd  (or  mnn  fortr- 
flTS mmiUM  to  thra^ or  fotir  honn,  acoordiOR  toue 
nxe  of  ingot  and  )Uw  oonditaon-qf  tlien>atar.  Ike 
oonhMtionia  Imigtb  duiingtlMapiilicalioO'Oftbo 

feot  at  loifflb..  The  antkor  thea  laf erred. to  the 
fonnoi  piMnoe  t4  oMtlng  hglknr  torsat  uBdOT  tha 
prcH,  wUidi,  owing  to.  vpiion*  emimanted  diJB-i 
cuItJMi  lud.baen  atwuioned  in  taToor  of  the  eolid 

facture  of  trunnioiu  for  Sin,.  B.-L.  guna  fiom 
unpiened  in^ta,  tha  practice  wu  to  take  tut  ingot 
ot  SScwt.,  lejeot  one-third  from  Qio  tiq)«nd,  uid 
then  to  ntake  three  trnimiona  frgm  the  remamdo' 
of  tha  ingot,  after  which  not  imtreqDeatly  one  of 
the  fbnmgi  wai  rejeoted  for  tnaoandne*.  Whan 
fnMaa  isfota  ime  taken,  howanc,  Stb  bmmiosa 
v«re  jnade  from  the  tainf  tngol,  ami  a  njecCed 
foiling  for  faulty  metal  was  unknown.  The 
dmii^  of  a  Suid-oompreesed.  Ingot  sb  a  whole  wai 
froniB  per  cent,  to  12  per  oen'-  higher  than  an 
nnprtMiod  ingot.  The  author'!  expenmenta  npon 
•onnd  nmplca  of  orncibia  iteal  oontainjns  0-64  par 
oent.  of  carbon  gave  a  qiadflo  gtaTi^o(7*S542lor 
the  unpreMed  ttrtal,  U  againat  a  maan  of  T'879fi 
for  medmeni  of  the  same  metal  after  fluid  com- 
presnon.  In  order  to  compare  the  hehaTbmrotthe 
praaaed  witli'  'fiie  unpressed  metal,  made  from 
MmiUi-  matolals,  and  m  Hie  sain*  manner,  the  two 
ingola  of  d^t  tons  each  wsiv  out  of  open-hearth 
Btael.  The  unpreaasd  ingot  contained  carbon,  O'S 
per  cent.,  and  manganese,  0'36  pec  oent. ;  it  wu 
3()-75in.  fa  diameter,  and  a2in.  long.  The  Beoond 
Tna  a  aimHar  ingot,  but  containing  carbon,  0-39  per 
ceht.,  and  manganese,  0-4  per  cent. :  it  measiuvd 
70-9ln.  in  lewth  after  fluid  compi<eesion,  or  79in.  m 
out :  a  waa3l(-2$in.  in  diameter.    A  slab  of  4-7Sin. 

'■   —  '->-——-'  ' —   "--  -^"Te  of  ewih  by 

. .  Ds  so  obfi^ied 

inpressed  ingot, 
wbila  the  preved  ingot  waa  quite  sound  on  both 
faces.    The  centra!  slab  from  the  pressed  in^ot  was 


such  ingot  bad  baan 
r  rejected ;  that  the  weobeat  part  of  the 
prened  ingot  wu  aking  (he  aiii,  where  the  preSBUre 
.W  Ixon  MM^  effsdiTB;  but  that  this  weakness,  as 
compared  with  the  outei  lajeis,  uoae  from  inauf- 
Mmt  proBOie,  and  oould  belomlised ;  so  that,  for 
hoDow  shafte,  tabea,  hoops,  t^linden,  and  the  like, 
wbera  the  centre  was  fOiaUy  remond,  cither  \ij 
boring  orpnnohing  cmt,  It  was  unneoeBBsn  to  pra- 
ceedto  ue  higher  preasuree,  required  to  insure 
alMlnta  sdldity  and  nnitaisiity  over  aU  parts  of 
any  section.  With  unprnsad  ingots,  on  l£e  other 
hand,  the  unsoundness  was  irregularly  distributed, 

and. not  capable  of  si"'  ■-—>-■—"—    '-  "— 

lower  end  01  the  ingot. 


C,  but  only  flve  se 


>t  iCTt-piecoa, 
t-piecea  weni  prepared 
~-  seventy  test-pieces. 


directly  along 


Ihe  unpressed  ingot. 

__ 8  wu  laJten  directly 

the  axis  of  the  ingot,  and  test-pieces  in  eadt 

weie  cut  directly  across  the  axis  of  the  ingot ;  these 

«i  tiie  oompnaeed  ingot.  SotwilliBtandiog  t 
and  that  the  mean  r«ulta  ware  taken  over 
whole  length  of  the  pressed  ingot,  as  against  the 
best  or  lower  twa-thirda  of  the  unprened  ingot,  and 
aim  that  the  test-piecea  from  the  pressed  izigot  were 
taken  over  the  fim  diameter  of  the  ingot,  ^lile  the 
samples  from  the  onpreBoed  ingot  were  taken  only 
over  'i4in.  of  the  diajaater^  the  outer  and  unsound 
31in.  at  each  end  of  the  diameter  l>eing  rejected — 
alter  these  and  other  advaatBaeous  couditioua  wett 
allowed,  yet  the  mean  reaulta  &oni  the  pressed  ingot 
over  ita  whole  volume  were  suporior  io  esoh  detau  tc 
those  from  the  five  series  of  teals  from  the  unpressed 
ingot,  and  especially  in  the  contraction  of  area  and 
elongation  before  fracture.  The  results,  as  derived 
from  the  test-pieooa   dnt    transveiBely,    compared 

smially     favourably.      The     taat   •  pieoea 

^liodrical,  with  collars,  and  the  metal  wa 
subjoclad  to  any  hammering,  annealing,  hardf 
-  ■ — ■■ '     -cept  machining,  after  it  came 


Mother 
from  the  in 


MERCUSIAI  JET  SIPHON. 

riTHB  ordinary  jet  liphon,  reprodudngto 
\_    extent  the  experiment  of  the  fountain 


ilumn  of  water,  acting  ~ 
1,  is  caused  to  rarefy  if; 


Adescend- 
e  member  of  a 
contained  in  a 


ward,  or,  what  is  better,  it  Is  left  straight,  and  a 
U-ihaped  piece  is  attached  to  it  by  apiece  of  in£a- 
rubber  tubing.  The  last  construdicst  is  the  lees 
fragile  of  the  two. 

To  use  it,  the  indiorubber  cork  is  removed  and 
the  tube  is  inverted,  and  mercury  is  poured  in  to  a 
d^th  of  two  or  three  inches.  The  cork,  mtbita 
jot  tut>e,  is  then  replaced,  and  the  Snger  is  held 
Bimly  over  its  open  end.  The  whole  is  then  ^nicUy 
inverted  so  that  the  end  of  the  U-shaped  discbarga 
tube  is  simultaneously  brought  into  or  over  a.  beaker 
or  other  vessel.  Host  of  the  mercury  runs  out,  the 
bent  tube  preventing  the  access  of  air.  Then  tho 
end  of  the  jet  tube,  which  hitherto  has  bev  Icept 
closed  with  the  finger,  is  placed  under  water  oon- 
tained  in  a,  second  vessel,  and  the  Snger  is  renuved. 
ice,  under  the  iufluenee  of  atmospheiio  pres- 
the  watei  sotars  the  partially  exhausted  tube, 
and  rises  to  ita  top,  forming  a  fountain.  The  rest 
of  the  mercury  graduaUv  ascajpaa,  but  the  Jet,  if 
small  enough,  may  last  far  sareral  minutes.  Tho. 
interesting  feature  is  Involved  in  the  action  of  a 
MlaunT^  liqnid  bat  a  few  inohas  long  prodadng  a 
rec  a  foot  in  height. 


le  ingots.  The  pressed  ingot  gave  its  highest 
ig-sbength  in  the  upper  sections,  while  the 
nnprcsesd  mgot,  on  the  contratv,  wu  at  its  beat 
toward*  the  bottom,  and  showed  a  rapid  faihng- 
sway  at  points  exceeding  one-half  of  the  length  of 
the  ingot  team  the  Jower  end ;  and,  while  the 
elongation  amounted  to  12'4  per  ceuL  in  the  lowar- 
moBt  of  the  tests  from  the  unpressed  ingot,  it  fell 
rapidly  away  towards  the  upper  part,  so  that  in  the 
fifth  series  the  mean  elongation  was  only  %-ffl  per 
oemt.  The  preoed  ingot,  on  (he  other  hand,  gaie  a 
mean  elong^on  at  the  lowest  point  of  13'T  per 
xieat.,  deoTMong  sanlewhat  in  the  succeeding  series ; 
but,  still,  at  the  very  top  of  the  ingot,  the  slmigation 
was  reptesantad  by  11'63  per  cent.  The  agurea 
further  indicated  that,  in  the  impreased  (where 
sound)' and  also  in  the  fluid-compreesod  ingots,  the 
mean  value  of  the  elastic  limit,  as  also  of  the 
□HimBte  breaking- strength  of  the  material,  was 
slightly  greater  m  the  metal  towarda  the  outer 
boundary  of  the  ingot,  and  tended  to  decrease 
towards  the  centre.  In  the  Bound  portion  of  the 
unpressed  ingot  the  mean  flgnie  for  duodtity  was 
TUncb  the  same,  8  per  cent,  at  all  radial  distenoee ; 
bat,  wiih  the  compressed  ingot,  there  was  a  decided 
■aperiority  fa  thia  respect  u  the  oater  boundary 
was  approached,  the  flgures  being  8  per  cent,  at  the 
centre  and  IT'El  per  cent,  at  the  ciroumferenco ;  but 
the  centre  approached  (he  high  figure  of  the  outer 
circumference  exactly  as .  the  prcsmre  applied  had 
boon  of  higher  intensity  and  ir™-  •t.— ^-»i-  - — 


cytindrical  vessel.  At  the  same  tima  watei 
mitted  through  a  jst  in  the  base  of  the  veasel  forms 
a  foontam.  The  descending  column  may  be  quite 
long,  and  there  is  no  difficult  fa  producfag  a  foun- 
tom  two  or  three  feet  high,  provided  the  vMiel  il 
large  enough.  This  factor  of  height  of  fpuntafa 
depends  upon  the  length  of  the  deecendinE  column, 
and  is  greater  or  lesa  as  Ihe  latter  ia  longer  oi 
shorter.  ITie  water  can  never  rise  m  the  foontafa 
to  a  height  equal  to  the  length  of  the  actuatfag 
oolumn,  on  acoount  of  friction. 

In  the  cut  accompanying  thia  article  a  very 
pleasfag  variation  upon  this  experiment  is  shown, 
lie  descendmg  and  actuatfac  column  of  flnid  is 
composed  of  mercury.  As  thia  fluid  is  about  thirteen 
timcfl  u  heavy  as  water,  a  !ifa.  oolumn  ia  more  effi  ■< 
dent  than  a  2ft.  column  of  water.  The  general 
construction  of  the  apparatus  hardly  needs  descrip- 
tion. The  mafa  tube  may  be  Jfa.  or  Jm.  m  fataraal 
diameter  and  ISin.  high.  At  its  upper  end  it  is 
sealed.  Its  lower  end  is  provided  with  a  perforated 
indiarublior  cork.  Through  the  aperture  m  the 
cork  a  small  tube  about  6m.  long  is  passed.  At  its 
upper  end  this  tube  ia  drawn  out  to  a  fine  jet,  great 
core  befag  taken  to  have  it  true  and  symmetrical, 
BO  u  to  dehver  a  straight  jet  cf  water.  Sealed  fato 
the  side  of  the  hirge  tube  is  an  outlet  tube,  carried 
downward  u  shown.    The  end  of  this  is  bout  up- 


A  SELECT  METHOD  OF  PUKPAUTTTG 
HITBOGEN.* 


rger  quantities  for  reseacch,  always  pwaonla 

or  lamdiificulty  as  regards  ita  preparation; 

one  procea^  still  recorded  m  the  (Tiriooa  handkoaks 


,  .__^  the  action  of  nitric  acid  on  raw 

btT  re'ganled  as  nothing  more  than  an  olchameal 


gases  whidi,  becomisg  flvolvad  at  the  same 
would  natniaUy  contaminat*  the  product. 
action  ol  potataiuniBitmta  when  heatad  ids 
4ble  appantus  in  ^asiztura  with 
chloride  prodoeca. 


eliioiri£  modaeca,  when  jaOfBtei  caotioii^,  -a 
modoate^puten*;  tml  awing  to  the  incaiiabar; 
of  Om  reaction  the  same  ia  rendwed  copridwhly 


^ ^ affr^da  when  bumtinA 

huiled  aapplj  of  air,  as,  for  instance,  whoa  eon- 
flnedby  the  ud  of  a  bell  jar  and  m  direct  coataot 
with  water,  at  once  preaenta  an  elegant,  and,  at  Hm 
nme  time,  unootfly  method  of  preparing  a  very 
pun  gaa,  and  direct  from  the  otmoephere.  Tiaa, 
although  ■  favourite  method  of  most  dem«iatratsn 
and  o£en  when  experimenting  with,  or  iUustratiiMt 
the  component  parts  of  the  ataiofphere,  jet  at  tlw 
same  time  few,  if  any.  Beam  to  have  adopted  a  plan 
to  recover,  or  more  correctly  to  collect,  the  so  pre- 
pared gaa,  which  by  a  slight  alteration  m  the  fcimi 
of  apparatus  to  that  generally  employed  may  be 
procured  fa  any  deairoirquantitT. 

The  acoompanyfag  flguro,  which  is  fatandea  in 
aiuatrate  the  apparatus  required,  consists  mdn^ 
of  a  doubly  tubulated  gas-rocoiver  or  hell  jar  can- 
nected  either  with  a  bladder  provided  with  a  snit- 
able  Btop-coek,  or,  if  required  fa  hu-gcr  quantitios, 
to  an  ordfaaiy  gas-holder,  the  outer  vessel  conlaui- 
ing  a  sufficiency  of  water  to  allow  of  the  gas  Jar  «t 
tihe  termination  of  the  action  to  be  immersad  to  the 
required  height.    In  ufang  the  apparatus  all  ttiat  ia 

—  ia  to  apply  a  hot  wire  to  the  piecaaof 

la  onotalned  fa  a  tmall  brass  didi,  uw  saana 


eg 


'•- 


allowed  to  float  upon  the  surface  of  the  waters 
This''is  moat  iMdU*  accomplished  by  withilinnn 
the  stopper  fnon  the  sde  tubule,  inserting  a  bm 
wire  fa  Older  to  atart  tha  combusUon  of  thejfcaa- 
phoms,  uid  n^acing  the  itxipfBr.  The  ma^taa 
and  its  contents,  aft«r  the  oombustion  of  the  pkaa- 
pbotus  haa  t«niuiiated,  Is  allowed  to  remain  *  tew 

WAnney,  in  the  OhcmUaX  Sua. 
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momenta  in  contact  with  the  water  in  order  to  allow 
the  fumes  of  phosphoric  pentozide  occasioned  by 
the  combnstion  of  the  phoqihonis  to  nnite  with  the 
water.  'Die  Bt(m-oock,  in  connection  with  the  re- 
ceiver intended  for  the  reception  of  the  i^as,  im  now 
oponedjthe  weight  of  the  hell  jar  exertmg  a  pres- 
sure snmoient  to  allow  of  its  contents  to  be  dis- 
chaiged  into  the  receiver.  The  tap  in  connection 
with  the  receiver  is  next  dosed;  the  stopper  fjrom 
the  side  tabole  again  withdrawn,  thna  allowing,  on 
raising  the  appantus  to  the  surmce  of  the  water, 
to  admit  of  a  fresh  supply  of  air,  which  maybe  pro- 
ceeded with  as  before.  By  this  method,  operating 
with  a  jar  capable  of  retaining  one  cuoic  foot  oz 
atmombere,  a  gas-holder  able  to  contain  six  cubic 
feet  of  nitrogen  may  be  Med  in  less  than  an  hour. 


VSEFUL   AVD   SCIEHTIFIC   H0TE8. 
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Tli#  Kew  Darning  Weaver.  —  Messrs. 
Edwuds  and  Barnes,  of  Bzoad-street,  Birmingham, 
are  introducix^  a  handy  little  article  called  the 
"  Patent  Darning  Weaver,*'  which  will  be  appre- 
ciated in  every  home  by  every  woman.  There  will 
be  no  excuse  in  futuro  for  the  unsightly,  untidy 
dams  which  are  all  most  women  aro  ame  to  accom- 
plish, and  then  only  at  a  painful  weekly  sacrifice  of 
time  and  temper.  With  the  aid  of  the  "  darning 
weaver  '*  pieces  aro  literally  woven  on  to  the  stock- 
ing or  other  article,  becoming,  in  fact,  part  of  it, 
and  as  durable  and  as  neat-looking  as  itself. 
Soldiers  and  sailon  will  hail  the  new  invention,  and 
bachelors  will  hanoef  orth  be  quite  independent  of 
their  washerwomen  and  Umdladies.  The  makers, 
by  the  way,  are  arranging  a  grand  series  of  cash 
prises  to  be  competed  for  by  users  of  the  weaver. 
Specimens  of  work  have  to  be  sent  in  by  July  1 ,  and 
au  farther  particulars  may  be  had  on  application 
to  them. 

The  FUatna  Bailway.— One  of  the  most  note- 
worth  feats  ol  modem  mountain-engineering  is  the 
cogwheel  railway  from  Alpnach-Stad  to  Pilatus- 
Kulm— 4i724ft.  above  the  level  of  the  sea— in 
Switaserland.  The  road  has  been  constructed  by 
Messrs.  Locher  and  (So.,  and  Mr.  E.  Guyer-Frauler. 
of  Zurich,  under  the  personal  supervision  of  Colonel 
Locher,  the  engineer  and  inventor  of  the  system. 
The  roadbed  is  of  solid  masonry  throughout,  faced 
with  granite  blecks.  Streams,  gorges,  &c.,  were 
travened  by  means  of  stone  bndges.  There  are 
seven  tunnels  of  30ft  to  300ft.  length.  The  track 
is  entirely  of  iron  and  steel,  firmly  fastened  to  the 
masonry  of  the  roadbed.  The  rack-rail,  midway 
between  and  somewhat  higher  than  the  tracks,  is  of 
wrought  steel,  and  has  a  double  row  of  vertical 
oogs,  milled  out  of  solid  steel  bars.  The  locomotive 
and  car,  containing  32  seats,  form  one  vehide — 
train — ^with  two  oromary  axles  and  four  cogwheels 
gearing  into  the  cogs,  and  which,  on  the  downward 
nips,  can  be  controlled  by  automatic  brakes.  The 
looomotiTSB  were  oonstruoted  by  the  Swiss  Loco- 
motive and  Machine  Factory,  Wintorthur.  The 
speed  of  the  locomotive  is  about  37  miles  per  hour. 
The  views  from  the  window  of  the  car  during  the 
ascent  are  veij  grand,  wild  mountain  scenery  con- 
stantly changmg  with  varied  and  rare  Alpine  flora. 
Olose  to  the  station  on  the  top  of  the  mountain  is 
ike  PilatuB-Kulm  Hotel^  a  new  and  massive  build- 
ing, in  a  sheltered  position.  All  rooms  here  have  a 
aotttfaem  aspect,  and  afford  superb  views  of  the 
mountains  and  giaeiers  of  the  Alps.  The  old  hotel 
Bellevne  will  be  used  as  an  annexe  to  the  new  hotel. 
The  Pilatus  Bailway  will  be  opened  on  June  15th, 
the  beffinning  of  the  season ;  its  starting  point, 
Alpnaw-Stad,  is  connected  with  Zuridi  jLuoeme, 
and  lateriaken,  by  the  B.  and  N.  E.  Railways, 
while  the  steamers  on  the  Vierwaldstatter  lake,  con- 
nect it  with  all  points  on  the  beautiful  lake,  and  the 
Biga  and  St.  Gothard  Bailways,  thus  brmginff  the 
Pilatus  tour  within  easy  access  fbr  tourists  timvdlmg 
Chrougli  Switxerland. 

MANaAKBSB  ore  has  been  discovered  in  huge 
ouantitieB,  and  of  splendid  quality,  near  Dunedin, 
from  which  a  valuable  export  trade  is  expected  to 
result.  A  sample  was  sent  to  London,  and  a  cable 
message  has  been  received,  placing  a  value  on  it 
that  leaves  a  large  margin  for  profit.  The  quantity 
of  this  ore  exported  from  New  Zealand  up  to  I88io 
amounted  to  12,000  tons,  valued  at  £43,000 ;  but  of 
late  years  the  shipments  have  fallen  off  largely.  It 
came  chiefly  from  the  Bay  of  Islands,  and  was  not, 
a  contemporazy  says,  nearly  so  pure  as  the  present 
discovery,  which  assays  80  to  99  per  cent,  of  pure 
peroxide. 

•  A  PBOOsas  for  electric  deposition  on  glass  or 
porcelain  ib  ascribed  to  M.  Hansen,  and  the  medium 
used  is  a  solution  of  chloride  of  gold,  or  of  pbitinnin 
in  sulphuric  ether,  which  has  received  a  sufficient 
quanuty  of  sulphur  dissolved  in  a  heavy  oil,  to 
brin^  tae  whole,  alter  being  gently  boiled,  to  a 
conaistenoy  which  permits  it  to  be  painted  on  the 
ffiass,  &c.,  with  a  brush.  The  plate  is  then  slowly 
heated  in  a  furnace  until  the  sulphur  and  chlorine 
are  driven  off,  leaving  the  gold  or  platinum  adhering 
to  the  surface. 
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EOTAL  XETEOSOLOOICAI  SOOIETT. 

THE  usual  monthly  meeting  of  this  society  was 
held  on  Wednesday  evening,  the  15th  xnst.. 
at  the  Institution  of  Civil  Enraneers,  26,  Great 
Georse-street.  Westminster,  Dr.  W.Maroet,  F.B.S., 
president,  in  the  diair. 

Mr.  T.  H.  Hall  was  elected  a  Fellow  of  the 
Sodety.  • 

The  following  papers  were  read : 

(1)  "Account  of  Some  Eneriments  Made  to 
Investigate  the  Connection  befireen  the  Pressure 
and  Telocitv  of  the  Wind,"  by  Mr.  W.  H.  Dines, 
B.A.,  F.B.Met.Soc.  These  experiments  were  made 
for  tne  purpose  of  determining  the  relation  between 
the  velocity  of  the  wind  and  the  pressure  it  exerts 
upon  obstacles  of  various  kinds  exposed  to  it.  The 
pressure  platee  were  placed  at  the  end  of  the  long 
arm  of  a  whirling  machine,  which  was  rotated  by 
steam  power.  'Tne  author  P^es  the  results  of  ex- 
periments with  about  25  different  kinds  of  pressure 
plates.  Hie  pressure  upon  a  plane  area  of  fairly 
compact  form  is  about  l^lb.  per  square  foot  at  a 
velocity  of  21  mileB  per  hour ;  or,  in  other  words,  a 
pressure  of  lib.  per  square  foot  is  caused  by  a  wind 
of  a  little  more  than  17  miles  per  hour.  The 
pressure  upon  the  same  area  is  increased  by  in- 
creasing the  perimeter.  The  pressure  upon  a  ^ft. 
plate  is  proportionally  less  thui  that  upon  a  plate 
either  half  or  double  its  size.  The  pressure  upon 
any  surface  is  but  slightly  altered  b^  a  cone  or  lim 
projecting  at  the  back,  a  cone  seemmg  to  cause  a 
sH^nt  increase,  but  a  rim  having  apparently  no 
effect. 

(2)  *'  On  an  Improved  Method  of  Preparing 
Ozone  Paper,  and  other  Forms  of  the  Test  with 
Starch  and  Potassium  Iodide,"  by  Dr.  C.  H. 
Blackley,  F.R.Met.Soc.  Some  years  ago  the 
author  made  some  experiments  wiui  the  ordinary 
ozone  test  papers,  but  found  that  the  papen  did  not 
always  give  the  same  result  when  two  or  more  were 
exposed  under  precisely  the  same  conditions.  He 
suDsequentl V  tried  what  reaction  would  take  place 
between  un  ooiled  starch  and  potassium  iodide  when 
exposed  to  the  influence  of  ozone ;  but  the  diffi- 
culty of  getting  this  spread  evenly  upon  paper  by 
hand,  so  as  to  insure  a  perfectly  even  tmt  after 
being  acted  upon  bv  ozone,  led  him  to  devise  a  new 
method  of  aooomimshxng  this.  Briefly  described, 
it  may  be  said  to  m  a  method  hy  which  the  starch 
is  deposited  on  the  surface  of  the  papor  by  precipi- 
tation, and  for  delica<r^  and  precision  in  regulating 
the  quantity  on  any  given  surface  leaves  very  little 
to  be  desired. 

(3)  **  Notes  on  the  Climate  of  Akassa,  Niger 
Territory,"  by  Mr.  F.  Bussell,  F.B.G.S.  Tina 
paper  gives  the  results  of  observations  made  from 
February,  1887,  to  October,  1888,  at  Akassa,  which 
is  the  seaport  and  principal  depot  of  the  Boyal 
Niger  Co.,  and  is  situated  at  tae  mouth  of  the 
Biver  Nun  in  the  Niger  Delta. 

(4)  "  Wind  Stoimat  Sydney,  New  South  Wales, 
on  January  27th,  1889,'^  by  Mr.  H.  C.  Bussell, 
F.B.S. 


THE    UVEBPOOL    ASTEONOMICAL 

SOCIETT. 

THE  last  meeting  of  the  eighth  session  was  held 
at  the  room  in  the  Boyal  Institution,  Colquitt- 
street,  on  Mondav  evening,  May  13,  1889.  Mr. 
James  Gill,  F.B.A.S.,  occupied  the  chair.  The 
preliminary  business  of  readmg  the  minutes  of  the 
last  meeting  and  election  of  the  members  being 
over,  the  secretary  was  called  upon  to  read  the 
papers  communicated.  The  first  was  Mr.  James 
Gordon,  on  '*  Mr.  Lockyer's  Meteoric  Theory  of 
Nebula,  Variable  Stan,  Comets,  &c."  The  paper 
was  mainly  a  reply  to  Mr.  W.  H.  S.  Monck*s 
criticisms  on  the  theoir.  A  warm  discussion  fol- 
lowed, in  which  the  dhairman  and  Measrs.  Bow- 
lands,  Defleux,  and  louics  took  part.  A  commu- 
nication from  Prof.  Brooks,  of  Geneva,  N.T., 
U.S.A.,  was  read,  whidi  gave  a  short  account  of  his 
observation  of  tne  occiutation  of  Jupiter,  which 
took  phice  on  the  mcrning  of  March  23, 1889.  **  The 
first  contact  of  the  (bright)  limb  of  the  moon  with 
the  planet  was  noted  bv  me  at  18h.  4dinin.  478ec. 
local  sidereal  time.  The  last  contact  at  emersion 
from  the  moon*s  dark  limb  at  19h.  37min.  31sec." 
*'  The  whole  phenomenon  occurred  in  full  sunshine ; 
but  Jupiter  was  very  distinctly  seen,  and  the  belts 
of  the  planet  were  visible.  .  .  .  Magnifying 
powers  used  were  80  disoneters  on  the  laige  equa- 
toreal  (lOjkin.)  by  myself,  and  30  by  my  &ughter, 
Anna,  with  the  finder."  Other  communications 
were : — '*  How  to  Become  an  Amateur  Astronomer: 
a  Few  Practical  Hints,"  by  Mr.  F.  WoulfeBrenaa ; 
'*A  Catalogue  of  the  Aphelia  of  Comets,"  by 
Mr.  W.  H.  S.  Monck.  After  the  meeting  the  Bev. 
J.  Mitchell,  B.D.,  exhibited  a  small  pocket  transit 
instrument  for  finding  meridian. 
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Fa  paper  by  Mr.  O.  T.  Sherman,  of  Xev. 
haven,  Conn.,  in  the  Astrimomical  Joumi, 
reasons  are  stated  for  thinking  that  a  considenblr 
amount  of  matter  is  coming  to  the  sun  hon 
space.  If  so,  its  place  of  meeting  with  miitta 
coming  from  the  sun  would  abound  in  coDioixu 
and  duplay  local  metre  abounding  in  bii^ 
lines.  Ilie  study  of  the  perturbations  ol  MercozT, 
a  subject  Mr.  Kierman  has  taken  in  hand,  mj 
lead  to  important  discoveries,  and  solve  loiDe 
problems  which  have  puzzled  observexs  ol  tL^ 
zodiacal  light  and  the  other  phenomeua  of  the 
heavens.  Studies  of  the  nebulsB,  espedaUy  vith 
the  aid  of  photographr,  will  no  doubt  be  ponaed 
vrith  energy  now,  ana  we  may  expects  goodtkl 
of  literature  on  the  subject  during  the  next 
session. 

Barnard's  comet  b,  1889,  is  in  the  foUoving 
position  at  Berlin  midnight  on  May  28— Li. 
6h.  6m.  628. ;  K.  Dec.  14^  13,  and  will  rainm 
thereabouts  for  some  time ;  but,  as  will  be  seen, 
it  is  too  near  the  sun  for  observation. 

The  white  spot  on  Saturn's  ring  cannot  V 
seen  by  observers  who  use  telescopes  of  aWetvi 
glass  up  to  18^in.,  while  others,  using  amalla 
apertures,  see  it  clearly ! 

At  a  recent  meeting  of  the  FluloflophicBl 
Societ)',  Cape  of  Good  Mope,  Dr.  Gill  gave  an 
account  of  recent  results  in  connection  with  tbe 
Geodetic  Survey  of  South  Africa.  The  work  hu 
been  carried  out  in  a  thorough  manner  at  m 
expense  of  something  like  £25,000,  the  determi- 
nation of  the  longitude  of  Gape  Town  and 
Durban  having  been  made  writh  all  possible  aocQ- 
racy,  while  that  ot  leas  important  places  baa  bm 
determined  in  a  manner  sufficient  for  all  pnctiol 
purposes.  The  work  of  reducing  the  field  mt»- 
surements  is  now  in  hand,  and  the  final  mob 
would  give  Soitth  Africa  a  *^  survey  "  which  viH 
comparo  with  any  other. 

The  death  is  announced  from  Bangoonof  Dr. 
Bobert  Bomanes,  Professor  of  Science  in  tb<' 
College  thero,  and  chemical  examiner  to  tbr 
Government  of  Burmah. 

The  Swedish  Government  have  decided  to  lend 
a  man-of-war  to  Kew  York  to  bring  home  th^ 
body  of  Captain  Ericsson,  who  expressed  a  straiu; 
desiro  to  be  buried  at  Lan^banshyttan,  in  Venne- 
land,  the  place  of  his  birth,  x^o  directioni  are 
given  in  his  will  as  to  the  disposal  of  his  vslnaU^ 
collection  of  models,  but  it  is  stated  that  tb 
executors  will  present  them  to  the  Smithsoniut 
Institute. 

In  connection  with  the  Congress  of  Genus 
Anthropological  Societies,  which  is  tomeetthii 
year  at  Vienna,  a  large  exhibition  of  prehistorir 
objects  is  bcdng  formed.  All  the  smaller  pnblii 
coUections  and  the  most  important  private  ones 
of  Austria  will  be  ropreeenteii. 

Dr.  Pinel,  of  Paris,  is  said  to  have  succeeded 
in  hypnotising  several  subjects  by  means  of  th- 
phonograph.  All  ^e  commands  given  throv^ 
this  channel  were,  he  declares,  as  readily  obeyed 
as  those  which  he  uttered  directly,  and  "nx- 
gestions  *  *  of  every  possible  sort  wen  as  e&ctoaJly 
communicated  through  Uie  medium  of  the  mschis^ 
as  if  made  vivd  voce.  The  conclusion  which  he 
deduces  from  his  experiments  is  that  the  recoved 
theory  of  a  magnetic  current  passing  from  the 
operator  to  the  subject  is  entirely  baseless,  and 
that  the  real  cause  of  the  phonomena  of  hym- 
tism  is  nervous  derangement  on  the  part  of  thw 
subject  to  them. 

The  report  of  Major  Mazindin  to  the  Bosid  o| 
Trade  on  elecUic  lighting  in  London  has  attacted 
some  little  attention ;  but  it  is  doubtful  if  the 
use  of  the  current  for  motive  power  will  incntf 
very  rapidly.     It  is  stated  in  the  letter  of  the 
Board  of  Trade  to  the  County  Coundl  of  London 
that  **  The  Board  of  Trade  concur  in  the  opimon 
expressed  by  Major  Marindin  that,  looking  to 
the  fact  that  the  supply  of  electricity  on  th' 
alternating  current  and  transformer  system  can- 
not be  made  use  of  for  motors,  the  competitiosof 
a  system  which  can  be  made  useful  for  moton  i^ 
desirable,  and  that,  consequently,  where  po'o* 
are  granted  within  the  same  area  to  two  cm- 
pames,  both  those  companies  should  not  be  tko9>' 
using  alternating   currents."     If  waler-po'*'*' 
were  running  to  waste  in  or  near  London,  f^' 
tricity  would  no  doubt  be  used  extensively  y  » 
**  motive  power,"  but  dear  as  coal  b  in  Un«« 
there  is  no  cheaper  source  of  enei^.   *«^* 
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■while  several  wo^ra<  nre  either  erected  or  goin? 
ig^hting  pur- 

Whict  cao  be  done  where  water  power  can  ba 
"had  for  the  cost  of  pattinK  in  tnrbmei  hla  hoen 
nhown  in  the  North  of  freUnii,  and  at  several 
placca  in  America;  bat  a  Bchenie  which  ia  jo^t 
ticing  lonaalatcd  in  Baden  may  Ei*e  a  etimolus 
to  the  work.  Three  firms  of  OerUkon  have  bwn 
studying  Xhe  question  of  distribnting  power,  and 
Ihcy  propose  (o  erect  the  neceesaiy  plant  at 
JUieiiUelden.  The  preliminary  aurveys  have  been 
made,  the  plaoM  ue  already  drawn  up,  and  a 
I'Onceeaion  from  the  govemmont  of  the  Grand 
Duchyot  Baden  i«  betng  applied  (or.  The  villa^ 
of  Rheinfelden  ia  ntuatad  im  the  Rhine,  abont  IB 
'kilomttrea  from  Basle,  and  the  prorooters  oetimate 
th«t  about  lO.OOOH.P.  will  be  available  if  modem 
Ihydraulic  plant  is  installed.  It  is  proposed  to 
erect  twoaty  .TiOH.P.  vertical  tnrbinoa,  coupled 
lUroct  to  aa  many  fiOO,000-waU  dynamos,  g;iving 
2,000  volts  and  260  ua^ixea.  Several  dynataoe 
iwill  be  coonected  in  senes,  and  a  serie*  eyitenof 
(listribatios  wUl  be  employed. 

In  the  Commercial  Library  of  Bologna  abook- 
<^aae  containing  a  somber  of  unclasvfled  volumes 
has  been  discovered,  and  amongst  them  a  treatise 
■on  olertricity,  by  Galvaoi,  lutherto  unknown. 
^Vhat  if  it  should  oontain  descriptions  of  the 
Iclephone,  of  quadruplez  telegraphy,  the  incan- 
descent lamp,  and  the  dynamo  and  cnirent 
banafonnoT ! 

One  of  the  eSede  of  the  high  price  to  which 
<^oppe^  was  recently  tun  ia  seen  in  the  following : 
— The  high  price  of  brass  has  led  the  clock 
manufactureis  of  Ansonia,  Waterbury,  Thomas- 
town,  Conn.,  and  other  places  to  experiment  with 
stool  for  certain  parts  of  the  cheeper  gradee  of 
clocks,  and  the  result  hoe  been  g;ralifying.  Soft 
^cct  steel  has  been  put  under  the  dies,  and  many 
working  part*  are  now  made  entirely  of  steel, 
which  were  formerly  composed  of  brass. 

Iklonufacturera  of  djTiamoa  in  the  United  States 
bare  received  a  blow  in  the  recent  decision  of  the 
Arooricua  Patent  Office  on  a  patent  of  Mr. 
Weston  applied  for  wme  eiic  yoarsback,  in  which 
the  method  of  making  dynamo  armaturos  of  thin 
tmotul  plates,  insulated  from  each  other,  is  broadly 
coveted.  At  that  time  Edison  filed  an  inter- 
ference claim,  and  the  subject  haa  been  under 
i-onsideration  ever  since.  Tho  authorities  have 
now,  however,  come  to  a  dedaion,  Edieon'a 
objection  being  disallowed ;  but  this  will  not 
afioct  the  Edison  companies  who  have  taken  out 
H  license  to  manufacture  from  the  Weatinghouac 
Company,  who  now  hold  the  patents.  These  two 
companies  therefore  promise  to  have  a  monopoly 
.of  dynamo  manufacture  in  the  Stetea. 

At  a  recent  meeting  of  tho  Boyal  Scottish 
Society  of  Artl,  Ur.  A.  D.  Mackenzie  read  an 
.vpitomo  of  a  paper  prepared  by  him  on  the  "  Risk 
uf  t'iicfrom  SteamandHot-Water  Pipes."  The 
rceulls  of  experiments  made  by  him  wat  that 
-under  ordinary  circamstances,  wood,  wool, 
•.'otton,  paper,  and  such  like  substances  would  not 
fira  imder  er  even  at  the  boiling  point  of  mercury 
{6S0°) ;  and  very  probably  the  temperature  at 
-which  thoy  woald  ignite  readily  was  nearer 
80i»°  than  TOO".  The  highest  temperature  ho  was 
nblc  to  get  on  a  high- pressure  hot-water  pipe  was 
ol)D°,  and  he  got  that  only  by  veir  hard  firing,  and 
hy  lojtding  the  safety-valve.  The  usual  Mgh- 
pitusure  apparatus  seldom  reached  400°,  and, 
therefore,  ne  canduiled,  that  under  ordinary 
circDinHtances  these  pipes  could  not  originate  a 
-  -       laid  that  mice,  attracted  by 


fire.     Mr,   Prector 

tho    warmth,    often    made    theiT 

proximity  to  the  pipes,  and  thus  collected  quauti- 

IJCB  of  highly  combustil'  ' 

Gn«  might  originate. 


itible  material  from  which 


ler  eouBtiy  m  the  world,  with  the  eingle  eicep- 
._.D  of  the  United  States  of  America.  Thatofiil 
ooet  of  coutnietioii  of  tho  Austrulanan  railways  is 
estimated  at  £85,503,S10,  the  avenge  cost  per  mile 
for  Kteral  yean  being  about  £l0.l£i.  The  highest 
averaae  is  in  Victoria,  where  it  amounts  to  £13,634, 
and  the  lowest  is  in  Western  Australia,  where  it 
Amounts  to  £4.038. 


LETTEES  TO  THE  EDITOR. 


'Iwrald  hite  eraraae  writs  wbat  ha  kaawsbaiidaa 
uudih  aa  ba  kunn,  but  no  men:  ud  ttet  not  In  thta 
aaij,  but  in  all  otlwr  sublstitB :  Var  saoh  a  perHsi  mar 
""""""  '"""  — "— •—  knnrladae  and  expotoios  of  Uie 
en  or  ssoi  a  todnMia,  that  as  to 

., 1  man  tliaa  lAat  enrrbodv  doss, 

aodriit.toke«paalntt«rwHh  tUsUtUa  fUtuu  ot  Us, 
wlU  Bndsrteke  to  write  the  whole  body  of  phyidoks,  a  vks 
from  iriuDH  gnat  iDdODvanisDisa  dsxivs  thalc  cnginsL" 


THS  OOBOITA,  &e. 

[29949.]— I  THain  "  F.B.A.S."  f or  hi*  oourte^ 
in  replving  to  latter  29909  ;  but  he  appean  lo  have 
misunostatood  both  the  general  drift  of  ""  '-"-- 
and  of  the  qui 
be  says  that 


ha  general  d 


i  the  letter 


the  visilde  letherl"    Nathing,  however,  « 
further  from  my  meaning.    I  meant  tbat 
corona  is  too  Urge  to  be  dne  to  the  son's  atanc  . 
ily,  tor  reaaona  which  I  there  gave,  and  that,  on 


oauaes  jeuitlf,  and  perfaapa,  to  some  extent, 
sobatance  seen  as  the  Zodiaoal  Li^t. 

I  waa  not,  however,  asking  what  the  eorona  was 
due  to  ;  but  what  are  oertam  appeaianees  which  it 
present,  t  have  never  seen  a  tot^  eclipse,  unless 
that  of  IB2I  was  such ;  but  as  I  wa*  so  vary  yoong 
at  the  time,  I  do  not  remember  parijonlara. 

What  I  wanted  to  leam,  then,  was— (1)  Whether 


B.  OOBOMJB-84  BOOTIS. 


.     CoIO! 


number  of  the  journal  of  the  L.  A.  B.,  ei- 
oeptine  those  for  November  29  and  30,  which 
shouliTread  fi'H,  the  star  ha^ng  been  noted  as 
"  slightly  len  than  w  "  on  those  days.  Ai  regards 
the  obeervation  of  May  1 1 ,  too  much  stress  should 
not  ba  given  on  my  magmtnde  (7)  aa  the  origtoal 
observadon  ran  "  about  Ta.,  much  less  than  u." 

I  have  seven  ebservatiODi  of  34  Bootis  this  year, 
all  making  the  magnitude  practically  B-2. 

B.  B.  Ibrkwlek. 

BBI.BN0QBAPKI0AI.-aA8SEBI)I. 
[29SSI.] — Iv  BDSwei  to  the  query  of  your  oorre- 
^ondant  '>  Q."  (68627),  I  may  ay  that  the  foc- 
matioQ  Oasssndi  was  the  object  of  a  thoron^ 
examination  by  ssveraJ  observen  between  the  yean 
1B70  to  187S,  and  if  he  can  Donsolt  the  EaOLiaB 
ISacmAMO  at  that  period  he  will  obtain  the  best 


He  < 


1  also  t 


Hmml  in   Ifeison'i   "  Moon."     __, 

attention  has  been  drawn  to  other  objects,  and  to 
far  aa  publication  goea  Qassendi  has  been  quite 
neglected.  Aa,  however,  so  rich  a  foimatian  is  tar 
trun  having  been  exhaBsted,  it  is  wdl  to  kesp  it  in 
view  as  Imuition  after  ImuUoa  bring  it  bafiwe  om' 
ai^t.  My  lateat  obasrralion  heart  the  date  of 
Aprilllth,  1889,  and  I  ssod  it  to  yon  hoping  that, 
in  part,  at  least,  it  may  be  of  soae  am  to  your 
oorrespondent  and  nerhapa  to  others.  Aa  this  bean- 
tif  ul  ring  baa  been  desmbed  over  and  over  again,  I 
will  not  oocapy  nteleasly  the  page*  of  your  pario- 
dioal  to  come  over  the  same  ground  again,  eqteoially 
as  the  sketch  will  essay  show  the  nature  of  the 
object  represented.  I  will  onlr  say  that  it  was 
examined  with  a  beautiful  KHin.  lelssoopa  by 
With;  but  as  the  ail  w«i  vary  bad  (aa,  indeed^Jt 

here),  I  ooold  only  nse  a  power  of  about  100  oi 
whole  ar— ' —  ^^ '-* "  •■ — 


leapetton. 


_.    _nthe 

!*.oIetts  exist  here  than 


in  oonsequenca  of  the  JDinl  effect  of  solar  atmo- 
sphere and  illumination  of  Ether,  there  were  any 
iudlcalionB,  In  the  last  total  edipse  or  any  other.  Of 
there  having  tieen  a  narrow  bond  round  the  sun, 
mora  or  less  defined,  and  of  grester  brightosss  than 
the  rest?  and  (2)  Whether  the  corona  was  arer 
seen  to  extend  farther  In  one  direction  than  another  f 
On  the  first  point  ■'F.R.A.B."issaeDt;  but  on  the 
second  I  gather  from  his  letter  that  ha  spmiks  in  the 
afBrmative.  And,  if  ao,  I  quite  fail  to  sse  In  what 
be  dilten  from  me  in  the  matter  of  the  oonma, 
nnlesa,  indeed,  he  deaiea  the  viaibaity  of  the  ether ; 
the  whioh,  however,  it  it  is  ■  new  idea,  will,  of 
conne,(arstim«,beatheroppaeedorelse  "sevaiely 
let  akme."  The  denial  of  it,  however^  implies  one 
of  two  things — sither  that  ths  nther  is  a  myth,  or 
else  that  if  u  the  one  solitary  illumined  luhatanDe 
which  is  impossible  to  be  aeeo. 

I  will  only  add  that  in  ooosequence  of  the  solar 
aotiTity  being  greater  in  oiu  part  of  its  tur/aee  than 
ill  aHother,  two  things  will  follow— (1)  The  incisase 
of  hrat  may  eipana  the  sun's  atmosphsra  mora  In 
one  directiOQ  than  another ;  and  (2)  the  inareasHd 
lighl  will  cause  the  Ulumined  ether  to  be  seen 
farther  in  one  direction  than  aaother.  The  united 
effeota  of  the  two  will  doobtlesa  be  complicated 
enough.  W.  O.  Psniir. 


those  shown.     Tlie  o. 
mountains,  as  well  a 

shadow  of  the  same  monnlai , 

with  a  beautiful  Slin.  \n  With  o 
ruary  lost.    With  both  teleaoo] 

eovMed  with  a  vast  number  otm 

the  floor  is  very  hr  from  bebg  leveL  aa  tlie  skstoh 
would  lead  one  to  suppose.  The  markings  ate  only 
the  principal  ones,  and  Oie  existcDee  of  each  is  oer- 
tain,  and  ore  the  only  ones  I  had  time  to  draw,  llie 
mas*  ol  debris  on  Uie  N.W.  of  the  floor,  eovered 
witii  minute  round  balls,  as  if  it  had  the  nature  of 
scoria,  alwava  give*  me  the  imprenion  as  it  it  had 
been  ejected  bom  crater  A. 

May  I  call  the  attention  of  selenographera  to  the 
central  mountain  of  Moretus  ?  Cm  the  10th  of 
April  last  I  found  a  amall  crater  on  Its  summit, 
a  little  E.  of  oentie,  and  last  mgbt,  through  open- 
inn  in  the  clouds,  I  saw  it  again,  but  not  quite  u 
well,  as  the  moon  was  very  unsteady. 

On  May  1  Ith  I  again  observed  Qasssndi.  In  my 
observation  of  April  1 1  I  carefully  examined  the 
N.W.  wall  because  I  was  struck  with  its  extreme 
thinness.    On  Uu  llthMay  I  was  vary  much  *ur- 

'    '  -  this  wall  a  small  crater  as  blaok  ai 
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Kay  24,  \m 


euy  withOUo.,  aad  does  not  iMm  to  have  ever 
heea  «eeQ  bezore,  notwithstandiog  the  doie  ecratixiy 
OasBendi  bat  been  sabjected  to,  I  call  the  special 
attention  of  tout  leadera  to  it.  Another  crat^  waa 
Been  among  the  debris  in  the  same  neighbourhood. 
Among  other  clefts,  Noi.  15,  25,  and  31  were  well 
"Ten. 
YaiBon,  May  ISih. 


O.  M.  GftTxdibert. 


THB  MOON  Airo  THB  WEATfiEB. 

[29052.] — jyuBJSO  the  late  ferer  epidemic  in  this 
tty ,  one  of  the  prominent  topics  of  genen&l  oonverBa- 
tion  has  natorailv  been  the  probabuity  of  a  chamre 
in  {he  weather,  me  temperature  ruling  exceedingly 
hig^,  and  the  continued  drought  causing  mucn 
mconyenienfle,  owing  to  the  inimflfiriiint  water 
eunply. 

•  It  was  raggeated  in  one  newroaper  that  the 
estremo  heat  was  the  consequence  of  tne  absence  of 
spots  on  the  sun ;  but  thsre  seemed  to  be  a  geoanl 
iaeapraTalent  that  to  the  «/MMMr«t  in  the  moon  we 
afaoula  haye  to  look  for  a  modification  of  the  exist* 
ang  state  of  things. 

Aitbougfa,  as  XBT  as  I  km.  aware,  observations 
oonductea  with  a  view  to  disooveiing  whether  or  not 
the  moan's  phases  have  any  influenee  upon  the 
weather  have  rasnlted  negatively,  I  thou^t  it 
mSg^t  jirove  interesting  to  make  the  com' 

dunng  the  present  drv  season,  when  the 

would  be  more  markea,  and  the  following  are 

oooBsiflns  upon  which  there  was  any  decided  altera-  [29956.] — ^Thb  following  notes  were  made  during 
tion,  with  a  note  ^pcmded  of  the  moon's  phase,  a  sojourn  extending  over  several  years  in  vanous 
when  it  happened  to  coincide  with  the  change :—       parts  of  Natal,  Tra^vaal,  and  Cape  Colony.    The 

1889.    31  Jan.,  7  p.m. .......    Heavy  thunderstorm  and  rain New  moon. .  Jan.  30,  21h, 

15  Feb.,  4   „  Bain  FuU      ,,    ..  Feb.  15,  lOh. 

17    „     7   , „     (0  - 

22  „     6tollp,m...        „ Last  quarter.  Feb.  22,  lib. 

23  „     6to   7   „     ..        , C?)  - 

27    „        SUght  rain  at  night (JO  -- 

llCaroh,  noon   Bam New  moon. .    March  1,  lOh. 

13     f  y      8  p»m Thunder  and  rain (?)  — 

{Heavy  rain ;  weather  continued  showery  |  i 

up  to  21st,  and  temperature  fell  about  >  Full  moon  . .  ;  March  16,  23h. 
lO"  to  15*  (88' to  73^ )  r 

6  April.,  8  p.m Thunderstorm  and  rain 

11       „      6  a.m S.  wind  and  rain 

15 


Tanneau  de  Satume,  quelle  qu'en  soit  I'explication, 
je  ne  xegrette  partrop  de  I'avoir  signalee,  puisqu' 
elle  donne  lieu  i  tant  d'obeervations  int^ressantes. 
L'eatpUoatton  de  M.  Holmes  est  tr^s  infffinieuse, 
mais  elle  se  heurte  &  quelques  petites  mfficult^ 
dont  void  lesjprincipales.  8*11  est  vrai  que  la  tache 
n'estqu'on  enet  de  contraste  au  un  phenomtoe  de 
I'ordre  des  eo»latr»  aeeidentelUtf  comment  se  fkdt-il 
qu'eUe  paiaiase  ne  jamais  avoir  it6  ramaran^ 
jusqu'iciP  Cormnent  Me  fait'-il  que  la  bkmeheur 
n*apparaii  que  tPun  eoti  de  Vombre  du  globe,  e^eet- 
^•a%re  eur  fanneau  et  nullement  du  c6te  oppoai^  t^eat 
d'dire  eur  le  globe  lui'tuSme  f  Je  serais  bienheureux 
si  M.  Holmes  pouvait  me  donne  cette  explication. 
Je  dois  direaussique^  d'aprds  oe  que  j 'observe  moi- 
m#me  depuis  le  12  Mars,  je  dois  penser  que  tousles 
astronomes  qui  ont  oonmni^  ma  remaraue  n'ont  vu 
qu'une  attenuation  duph^nom^ne ;  lea  o  et  12  Macs, 
en  effet,  son  intensity  £tait  ineomparablemeni  plus 
grande,  QueUe  que  soit  I'explicraon,  il  mesuffit 
que  mon  observation  soit  confirmee.  M.  Holmes 
n'a-t-il  point  song^  k  une  rMexion  de  la  lumi^re 
Bolaire  sur  une  ceixaine  region  du  ^lobe  Satumien, 
lumidre  solaire  que  seraite  ensmte  raojet^  sur 
I'anneau  h.  la  faveur  de  certaines  conditions  rare- 
mentr^alis^es?  Z>r.  F.  Tarby. 

Louvain,  17th  Mai,  1889. 

"RBXZSriBOJSSCISB  OF  S0UTU2BK 

L— I. 


» 


S   {  ^"lo^  gta^  '?!!"."f°.'.  f!*!™".*!".^!"  I  FuU  moon  ••  I  April  lo.  lOh. 


Dr.  Terby's  discovery  of  a  white  spot  on  Saturn's 
ling  was  published  by  the  Observatory  here  in  the  6th 
inst.  I  await  further  particulars  of  the  observation 
with  much  interest.  O-.  W.  Nlcclla. 

Bio  de  Janeiro,  April  20,  1889. 

THB  MOON'S  AliBBDO. 

[29963.]— Thb  question  of  S.  B.  Peal,  on  p.  238, 
is  very  readily  answered.  If  the  moon  had  ice  or 
snow  on  her  surface,  the  'sun's  rays  would  quickly 
raise  in  vapour  either  the  whole  of  it  or  as  much  as 
to  form  a  steam  atmosphere  many  times  denser 
than  our  air  at  sea  level,  and  extending  much  higher 
than  ours.  Lord  Bosse  had  proved  the  solar  heat  on 
her  noon  meridian  to  be  something  near  or  above 
boiling,  at  which  steam  is  dense  enough  to  support 
30  barometric  inches  of  earth-bound  quicksilver; 
therefore  120  of  the  same  only  moon-bound ;  and 
as  the  vapour  would  also  have  as  little  weight  com- 
pared to  what  it  has  on  earth,  it  mustoe  piled 
vastly  higher  before  evaporation  would  stop.  As 
we  can  see,  there  is  not  even  a  hundredth  as  much 
atmosphere  as  ours.  Still  less  can  there  be  any  uu- 
evaporated  ice  or  snow.  If  any  streaks  have  the 
alb^o  of  snow,  they  must  be  either  white  lead, 
Carrara  marble,  or  something  whiter. 

E.  II.  O. 

ASTBONOMIOAI^VEinrS. 

'  [2995^.1^1  XAT  teU  Mr.  Hohnes  Getter  29932) 
that  if  naked-eye  observations  of  Yenus's  crescent 
in  this  ooun^  are  doubtful,  that  a  very  low  power 
indeed  is  sufacient  to  show  it  quite  easily,  as  on 
27th  of  April  last  I  was  using  a  binocular  power 
between  two  and  three  diameters  whidh  showed  it 
plainly,  and  two  or  three  of  my  friends  also  saw  it, 
much  to  their  surprise,  the  state  of  the  air  not  being 
very  good  either ;  and  I  can  quite  believe  that  in 
very  clear  air  it  is  possible  to  see  and  distinguish  the 
crescent  form  without  instrumental  aid.  1  remem- 
ber some  years  ago  making  a  naked-eye  observation 
of  one  of  Jupiter*s  satellites,  and  veriiying  it  shortly 
afterwards  with  the  telescope.  I  had  not  had  the 
chance  of  observing  Jupiter  for  some  time  pre- 
viously, and  did  not  know  the  exact  whereabouu  of 
the  satellite,  which,  as  most  people  know,  is  a 
material  help  in  looking  for  an  object. 
Hadleigh,  Suffolk.  O.  Uay. 

CM965.1--J'Ai  luavec  beaucoup  d'inter^tla  lettre 
29932,  p.  238.  daM.  Holmes.  Je  mepermettrai  cepen- 
dant  lee  quelques  mots  suivants.  Je  suis  certain  que 
I'antaur  rsgrettera  un  lour  son  tncr^ulit^  a  I'^igard 
des  djeowsrtes  f aites  dans  Man.  Est  il  certam  de 
n'avoir  jamais  A  s'^tonser  de  d^couvertes  plus 
marrailleaaes  encore  ?    Quant  A  la  tache  blanche  de 


instruments  used  were  a  2fin.  refractor  of  very 
excellent  definition,  supplemented  bv  a  smsJl  himd 
telescope  about  l|in.  in  diameter,  laut  many  notes 
were  made  from  observations  with  the  naked  eye, 
which  takes  in  at  one  sweep  all  the  glories  of  we 
sky,  and  gives  general  impressions  of  cotain  phe- 
nomena such  as  the  Milky  way.  Zodiacal  light,  &c., 
which  of  course  cannot  be  obta^ed  by  any  instru- 
mental means. 

I  shall  not  forget  the  night  on  the  voyage  out 
from  England  when  the  clouds  of  Magellan  were 
first  seen,  an  earnest  of  what  was  to  come  when 
still  lower  latitudes  were  reached.  A  sea  voyage, 
and  eroedally  one  in  which  the  course  is  nearly 
N.  or  S.,  is  very  instructive  to  tiie  amateur  in  im- 
pressing upon  mm  the  rotundity  of  the  earth,  as 
night  after  night  more  southern  constellations 
become  visible.  The  actual  sight  of  these  southern 
stars  getting  higher  and  higher  every  night,  brings 
home  to  one,  better  than  any  amount  oi  book- 
learning,  that  the  only  possible  cause  for  such  a 
Shenomenon  must  lie  in  tne  fact  that  the  surface  of 
le  earth  is  curved,  and  that  we  are  traversing  that 
curved  surface. 

I  beg  to  prescribe  such  a  voyage  to  the  '*  flat- 
earth"  people,  as  the  very  best  cure  for  sudi 
paradoxers.  when  we  ^t  well  into  the  S.  hemi- 
sphere, and  see  the  Onon  turned  upside  down, 
how  can  we  come  to  any  other  condusion  than  that 
we  ourselves,  in  the  course  of  our  voyage,  have 
turned  gradually  upside  down,  so  that  at  tiie  same 
instant  of  time  we  see  Orion  inverted,  while  a 
northern  observer  does  not.  The  navigation  of  the 
ship,  too,  based,  of  course,  on  a  perfeot  la&owledge 
of  the  sise  and  shape  of  the  esvth,  must  convince 
them  that  the  theory  of  the  rotundity  of  the  eartii 
is  correct.  It  woula  put  any  of  them  to  the  teat 
to  be  asked  to  navigate  a  ship  over  the  trackless 
ocean  on  their  theory,  and  to  j|»ick  off  the  ship's 
position  day  by  day  with  unemng  accuracy  on  ue 
chart,  which  i&  done  on  every  sea-going  vessel. 

Betuming  home  after  several  years'  absence,  it 
was  pleasant  to  see  the  old  familfar  Nortiiem  sfaus 
setting  higher  and  higher.  One  night  we  steered 
due  north,  and  the  pole  star  might  be  seen  d^nc»'*ig 
about  in  the  rush  of  heat  from  the  fumaoea  just 
over  the  funnel—this,  of  course,  seen  from  the 
steamer's  stem.  I  once  travelled  towards  the  N. 
boundary  of  the  Transvaal,  and  distinctly  remember 
seeing  the  chief  stars  in  the  (Heat  Bear  skimming 
the  X.  horizon.  Such  an  observation  would  have 
been  impossible  but  for  the-  transparency  of  the 
atmo^here  in  these  regions,  whicn  often  permits 
one  to  see  brig:ht  stars  down  to  the  horizon. 

In  the  interior  and  uplands  of  South  Africa  the 
winter  season  was  nearly  always  dry  and  bright. 
Ifvery  day  a  brilliant  sun,  and  at  night  a  perfectly 
dear  sky,  with  cold,  frosty  air.  This  state  of  thhiga 


continued  for  months  at  a  time  withoot  say  cban^c, 
Tlie  dimataia  the  coast  regions  is  entirely  diiferait, 
the  rain  being  of  a  more  Tropical  chmcter,  the 
temperature  nigher,  and  the  amount  of  clood 
generally  far  greater  than  in  the  interior. 

The  tniee  featnraa  of  the  atghthr  akj  whid  I 
think  strike  the  visitor  to  southen  climes  oio«t,  ut 
the  Milky  Way,  Zodiacal. Li^t,  and  Cloudaoi 
Magellan* 

Whether  it  is  owing  to  the  clearer  sir  or  not,  tbt 
B£ilky  Way  is  fsr  more  impressive  to  me  xnthtK. 
than  the  N,  hfimisjdierei  Some  of  the  rifti  ud 
gaps  in  it  are  remarkably  well  defined  sad  than. 
Wnich  things  strongly  beu  out  the  late  "£, 
Proctor's  idea  of  the  Milky  Way— i.e.,  xua  n 
inj^tdy  extended  strstum  of  stan,  bat  nthcr» 
oomparativdy  limited  ring  or  dzcleofstsn.  Intl« 
former  case  we  shall  nave  to  beUere  is  lot, 
cylindrical,  or  even  thin  flat  opening  all  of  i^ 
converge  exactly  towards  us,  which  mvolvet  a  dal 
of  improbability.  The  latter  assumption,  hoverer, 
renders  it  far  easier  to  account  for  the  gaps,  rifii, 
&&,  as  parts  of  the  ring  which  have  been  ae&oded 
of  stars  i)y  the  greater  attraction  of  mssKs  of  otW 
stars  in  the  nei^bouihood.  Proctor's  tiev  « 
greatly  strengthened  by  the  oonsideratioQ  of  tbe 
MUky  Way  in  the  constellations  Lupus,  Ara.  sod 
Norma,  with  its  delicate  doud-like  wisps  of  light 
and  dark  passages  twinine  in  and  out  amoiigtiie 
star  mist.  There  is  a  peculiarly  thiu^  dark  riftjvt 
preceding  the  star  B  Ophiuohi,  which  was  iikei 
long  blade  wedge  lying  over  the  bright  faackgrooBid 
of  me  Galasn^.  Such  sadden  and  well-defined  gsft 
would  seem  to  show  that  the  (Galaxy  is  compem^vj^ 
limited,  unless  we  betieve  that  the  gaps  are  dae  to 
mnsBOS  of  some  obscuring  substance,  iniexpni»I 
between  us  and  the  «daxy. 

As  for theZodiacaliiight,  it  isa  wondrooaly  Ixsuti' 
fulapectade,  seen  night  after  ni^t  at  a  oeitunpecbl 
of  the  year.  It  got  to  be  qmte  a  common  sgbt, 
and  I  slways  found  that  the  axis  coincided  sppros- 
matdy  wiUi  the  Ecliptic.  My  obserrstioiu  vm 
not  sufficiently  precise  to  note  any  diffeicns 
between  the  axis  of  symmetry  and  axu  of  biicii!- 
ness,  whidi  some  observers  have  detected.  Uw 
when  Venus  was  situated  in  the  Zodiacal  Ligbt  i 
noticed  that  the  light  of  both  was  a  uite  siii&Q2Qt  to 
throw  a  shadow  on  one's  hand,  wnen  holding  tk 
other  hand  between  it  and  the  west.  The  tinfigi£ 
at  the  time  was  all  gone,  and  therefore  the  1^ 
must  have  come  from  Venus  and  the  Zodiacal  Li^t 

When  the  Milky  Way  and  the  Zodiscal  lig^ 
sprang  upwards  from  the  same  points  of  the  w«tfetx 
horizon  the  display  of  brilliancy  was  very  marked 
add  to  this  a  configuration  of  three  or  four  plfik^a. 
with  some  bright  stars,  and  a  apectade  wsa  oSad 
of  the  greatest  beauty.  These  planetary  oonfigon- 
tions  and  the  changea  of  relative  position,  q^i^ 
after  night,  afforded  one  a  great  subject  of  iotmit 
It  is  onj^  uter  seeing  the  planets  in  a  dear  akf  Kkt 
this  that  one  can  realise  how  intently  the  -M 
Chaldsana  and  Babylonians  must  hare  watiai 
the  skies.  Mercury,  tnen,  is  no  phantom,  or  mk*j 
umbra,  which  it  is  to  most  amateurs  in  £Dj!h&d 
but  a  brilliant  object,  brighter  than  a  fiift  mac 
star,  taking  up  various  positions  with  regard  t 
neighbouring  stars,  and  leaving  no  douU  as  tDit> 
planetary  character.  Many  is  the  time  when  cd  & 
march,  or  '*  on  trek  "  (i.e.,  travelling)  I  hATe  n^ 
myself  up  at  nightfall  in  blanket  and  ru{^  fur  ^ 
bivouadcB  with  ease  in  the  winter  owm^  tc  tb; 
dryness  of  tiie  atmosphere,  and  taken  a  last  pen  «■ 
the  lovdy  steurs  overhead,  to  wake  nextmoiEK 
before  dawn  and  see  a  wondrous  change  in  th«  ysr 
tion  of  the  heavenly  bodies.  Pagea  could  be  Moad 
about  these  ever-glorious  skies,  a  thinff  of  Wirir 
and  jov  for  ever ;  they  seem  to  be  slT  th«  ibst 
beautinil  when  seen  with  memory's  eye.    I  ca&acc 


impossible  f< 
never  visited  the  glowing  East  to  form  an  ader^i^ 
idea  of  the  exceeding  beauty  of  an  Oriental  la^ 
The  sky — whidi  bends  enamoured  overcloftefjt 
graceful  palm-trees  fringing  some  doW'tBovty 
stream,  or  groves  of  dark  motionless  mnMi 
rising  up  like  Gbthic  spires  from  the  midst  of  vb^r 
flat-roofed  viUagaa— is  of  the  demit,  dartei 
purple,  unstainea  by  the  faintest  fim  of  Tapnr. 
undimmed  by  a  single  fleecy  doud.  It  is  the  ver 
image  of  purity  and  peace,  idealimng  the  doll  ^^ 
with  its  beauty,  devating  sense  ^to  the  s^iherej'^ 
souL  and  suggesting  thoughts 
tender  and  ethereal  to  be  ijivc 
language.  Through  its 
wanders  dreamily  upwards  uni 
the  threshold  of  other  worlds.] 
mountain  ranges,  the  londy  m< 
neas^  dothing  the  landscai  " 
a  mnnic  day ;  while  the  Z 
distinct  ana  vivid  than  it  is  eve 
diffuses  a  mild  pyramidal 
horizon,  like  the  afteri^oi 
stdlations,  tremidoos  with 
ness,  sparkle  in  the  heavei 
classical  myths  and  legends  ^1 
inheritance  to  every  educated  m^ 
years.  There  the  ship  Argo 
upper  ocean    in   search  of 


with  hune 
I  depths  th«-^ 
it  low  itself^ 
Om  tho  <Ui 
_  walikj  in  \^s^' 
the  rale  fU<'«'* 
ij^t,  far  W'^ 
in  this  cottstrr. 

OB  alwT9  Jk* 
of  Juafvt.  ('^'B- 

tch  sr»sa£3» 
fcwnh»e«t«< 
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>3lchis;  there  Perseus,  retumixig  from  the  conquest 
>f  the  Gorgon,  holds  in  his  han^  the  terribleliead 
»f  SCeduaa;  there  the  vixvin  Andromeda,  chained 
i&ked  to  the  rock,  awaits  m  agony  the  approach  of 
iie  devouring  monster ;  there  the  luxuriant  yellow 
lair  of  Berenice  hangs  suspended  as  a  yotive  offer- 
ng  to  Vcaius ;  while  the  dim  misty  track  formed 
3y  the  nulk  that  dropped  from  Juno*s  breast^  and 
^hich,  as  it  fell  upon  the  earth,  changed  the  lilies 
from  purple  to  a  snowy  whiteness,  extends  across 
the  heavens  like  the  ghost  of  a  rainbow.  Con- 
micuouB  amone  them  aU,  far  up  towards  the  zenith, 
n»ld  Orion,  with  his  blazing  belt,  meets  the  Ai^miring 
»ve,  suggestive  of  f^^Le  memories  and  kina 
thoughts  of  home ;  while  immediately  beyond  it  is 
ieexi  the  familiar  cluster  of  the  Pleiades,  or  Seven 
^taxs,  glittering  and  quivering  with  radiance  in  the 
uzxethystine  e^er,  like  a  breastplate  of  jewels— the 
CTrim  and  Thummim  of  the  Eternal.*'^  This  de- 
scription applies  equally  well  to  the  sky  of  the 
CJape. 

The  two  Magellanic  Clouds  are  well  known  and 
^h&racteristic  features  of  the  S.    dqr,    and   they 
lU'ways  afforded  me  a  means  (when  camping  out, 
txavellinff  long  distances,  &c.)  of  at  once  getting  the 
points   of  the   compass   approximately.    The  two 
clouds  form    a   very   rougnly-shapea   equilateral 
triansle  with  the  S.  pole;  and  in  the  latitude  of 
Xatal ;  at  one  season  of  the  year  they  just  skim  the 
southern    horizon.      With  my  small  instrumental 
means,  they  did  not  turn  out  so  interesting  as  one 
would  perhaps  have  imagined.    18  A,  a  cluster  near 
to  the  Nubecula  Minor,  is  a  superb  object,  with 
numbers  of  stars  shining  like  gHttering  dust  over  it. 
There  is  another  phenomenon  which  I  saw  a  great 
deal  of,  especially  m  Natal,  and  one   which  im- 
presses itself  on  all    those    who   witness  it— viz., 
lightning.  ^  In  the  rainy  season  thunderstorms  of 
most  astonishing  intensity  used  to  occur  frequently 
— often,  indeed,  day  after  day.    The  lightnmg  was 
very   damrerous,  and   there   were  many  cases  of 
accident  from  it;   but  at  night  it  was  perfectly 
lovely  to  those  who  cared  to  watch.    In  was  always 
of  a  fine  purple  tint,  and  appeared  in  the  form  of 
long  strings  of  viirid  light,  generally  speaking,  ap- 
proximately  vertical,    but   curved    and   indented 
throu^out   their   whole   length    with    countless 
sinuosities.      I   cannot    remember    noticing   any 
branches;    each   thread   or   string   of   light   was 
separate.    On  one  occasion  a  tent  at  Fort  Napier, 
Pietermaritzburg,  was     strudc,    and  I   saw   the 
soldier's   waistbelt  and    bayonet  which  had  been 
hanging   from   the   pole   scarred    and   damaged. 
People  get  accustomed  to   tliese  terrific  thunder- 
«rtorm3 ;  but  to  the  newcomer  they  seem  appalling. 

E.  E.  Markwick. 

O&aAN  UATTBBS— aSNEBAIi  DBSiaX 
IK  ITS  BEULTION  TO  TONE-OOLOUB- 
INO. 

[29957.]— With  reference  to  Mr.  MichelPs  state- 
ment that  my  Ooncert-room  orsan  sdieme  is 
borrowed  from  the  system  of  building  at  present 
followed  by  Mr.  Boosevelt,  of  New  York,  I  em- 
phatically deny  that  he  has  "replied"  to  my 
**  request "  or  m  any  way  answerea  my  challenge 
to  point  out  wherein  I  have  been  guilty  of  "  imita- 
tion.*' So  far  as  I  can  understand  him,  he  says 
that  my  Concert-room  organ  scheme  resembles  tne 
Boosevelt  organs  in  tize,  and  must  accordingly  be 
in  imitation  of  them.  May  I  ask  him,  in  this 
respect,  if  I  am  not  equally  guilty  in  imitating  Mr. 
WQUs's  large  organs  m  the  Koyal  Albert  Ha^  HI 
stops;  the  Alexandra  Palace,  87  stops;  and  St. 
G^eorge'8  Hall,  Liverpool,  100  stops;  and  MessiB. 
Hill  and  Son's  large  Sydney  organ,  which  contains 
126  speaking  stops  ? 

In  my  letter  in  your  issue  of  April  26th  I  say  :— 
**  Perhaps  Mr.  Michell  will  point  out  wherein  I 
hare  copied  from  the  schemes  by  Mr.  Boosevelt." 
Instead  of  accepting  the  gauntlet  thus  thrown  down 
he,  in  every  subsequent  remark  on  the  subject, 
seeks  undignified  protection  under  covert  sneers 
and  chamnngly  ambiguous  phrases,  certainly  cha- 
racteristic of  the  writer,  but  hardly  what  those  who 
are  unacquainted  with  so  great  an  authority  on 
**  organ  matters  "  and  **  general  design  in  its  rela- 
tion to  tone- colouring"  might  reasonably  expect. 
Well,  an  this  goes  to  prove  that  Mr.  darlton  C. 
Michell's  original  and  uncalled-for  personal  attack 
was  based  upon  his  incapacity  to  realise  the 
<liffdrent  prinaples  underlying  the  Boosevelt  organ 
schemes  and  those  distuictlylaid  down  in  connec- 
tion with  my  representative  Concert-room  Organ 
in  these  columns. 

Now,  I  shall  look  to  a  more  generous  and  appre- 
datiye  man—one  who  always  knows  what  he  talks 
about— for  a  tittle  justice  in  the  matter  at  issue. 
The  letters  which  have  been  passing  wUl  doubtless 
meet  the  eyes  of  Mr.  Walter  PTCrosby,  the  able 
maiuiger  of  the  New  York  branch  of  the  Boosevelt 
firm ;  and  as  no  one  can  be  in  a  better  position  to 
prove  Mr.  Michell's  accusation  of  <*  imiMon  "  to 
be  correct  or  false,  I  hereby  pubtidy  ask  him  to 
express  in  these  columns  his  unbiased  opinion  on 
the  matter. 

lu  my  letter  in  your  issue  of  May  10th  I  pointedly 
a4c  Ut.  Michell  to  describe  ku  meatu,  which  he 


says  I  much  admire ;  but,  in  asking  the  question,  I 
was  perfectly  aware  he  could  not  and  would  not 
attempt  to  answer  it.  He  has,  of  course,  not  done 
so ;  but,  instead,  given  us  anotiier  proof  of  his 
appreciation  of  Dundrearyism.  Well,  let  me 
emphatically  deny  that  I  ever  admired  his  means^ 
ana  that  I  ever  Imew  he  had  any  mfons  beyond  the 
recognised  talents  of  his  <^late  partner,  Blr. 
Thynne."  Now,  if  he  has  recently  discovered 
some  means  of  an  oriffinal  nature  whereby  he  can 
do  ffreater  things  with  "  50  stops  "  than  ever  Willis 
ana  Boosevelt  have  been  able  to  do  with  twice  the 
nimiber,  let  him  first  patent  them  and  then  fully 
explain  them  in  these  columns.  No  one  sooner  than 
myself  will  sit  at  hisf ootstool  and  gratefully  acknow- 
ledge the  lesson  so  learnt.  Q.  A.  Audaley. 
Devon  Nook,  Chiswick,  May  20. 

[29958.] — I  HAVE  much  pleasure  in  replying  to 
a  letter  by  '*  Taoett "  anent  the  old  Organ  recently 
acquired  by  him;  but,  with  reference  to  the 
probable  age  of  the  origmal  instrument,  I  feel  it 
veiy  diffictut  to  form  anything  like  a  satisfactorv 
opinion  with  only  the  few  data  to  guide  one  which 
he  has  supplied.  That  it  is  one  hundred  years  old 
is  more  than  probable;  but  it  is  also  likelv  that  it 
is  considerably  older.  An  inn>ection  of  the  organ 
would  enable  me  to  form,  \n  all  probability,  a  fairly 
accurate  idea  of  the  time  of  its  construction ;  but 
as  this  is  not  likely  to  take  place,  may  I  ask 
*'Tacett"  to  furnish,  in  another  letter,  the  exact 
lengths  and  widths  of  both  the  natural  and  sharp 
keys?  On  having  these  particulars,  I  may  have 
something  further  to  say  on  the  subject,  'tne  list 
of  the  original'Stops  does  not  assist  one  in  the  least 
if  taken  alone. 

Now,  with  reference  to  the  stop  (?)  labelled 
Tacett^  and  which  I  can  easily  understand 
*^Tacett"  not  being  able  to  trace.  I  read  his 
'<  cannot  trace  it"  as  signifying  that  he  has 
been  unable  to  find  a  special  stider  for  it. 
Taeett  is  obviously  an  old  speUing  of  the  word  tacet 
still  used  in  musiGal  nomendature  to  indicate  silence. 
In  orchestral  scores  it  appears  with  relation 
to  certain  instruments;  for  instance,  when  one 
finds  ^rContra-basso  tacet"  written  it  signifies 
that  the  double-basses  axe  to  be  silent  and  to  allow 
the  bass  part  written  for  the  strings  to  be  taken  by 
the  violonoelloes  only.  Such  being  the  case,  said  as 
the  word  is  evidently  identical  with  the  Latin  word, 
tacet,  be  silent,  it  is  nighly  probable  that  taeett  was 
used  in  the  old  Organ  under  oosuddaration  either  to 
indicate  that  the  oraW'^knob  oonttoUed  some  ventil 
which  produced  partial  or  total  silence  of  the 
speakinff  stops,  or  that  it  indicated  that  a  stop  was 

Srovidea  for  but  not  inserted.    The  owner  of  the 
>rgan  will  perhaps  kindly  give  further  information 
after  what  has  just  been  said. 

The  only  instance  of  the  use  of  the  word  tacet  in 
connection  with  Or^^  nomenclature  known  to  me 
occurs  in  the  Specification  of  the  Organ  in  the 
Cathedral  of  Aboeville,  as  given  by  Dr.  Hopkins  in 
**  The  Organ."  In  the  Grande  Orgue  we  find,  in  the 
list  of  its  stops,  ''  Flute  Tacet "  :  and  in  the  list  of 
thePositif  stops,  '^Hautbois  Tacet."  I  have  not 
had  the  opportunity  of  examining  this  interesting 
old  Organ,  and,  accordingly,  am  not  able  to  state 
whether  the  word  taect  is  inscribed  on  the  draw- 
stop  knobs;  but  I  may  say  that  I  have  always 
unaerstood  from  the  Specification  in  question  that 
the  word  was  employed  with  the  intention  of  indi- 
cating that  the  Flute  and  Hautbois  were  prepared 
for  on  the  windchests,  but  were  not  inserted  at  the 
time  particulars  were  furnished  to  Dr.  Hopkins.  On 
referring  to  Fleming  and  Tibbins'  Grana  Diction- 
naircy  I  find  the  flowing : — **  Tacet,  s,  m.  Terme 
de  Musique  qui  se  dit  d^une  partie  que  se  tait 
pendant  que  les  autres  chantent."  Perhaps  Mr. 
Bobinson  can  throw  some  light  on  the  question. 

G*.  A.  AndBley. 

Devon  Nook,  Chiswick,  W. 

[29959.]— The  instrument  referred  to  by  "  Taeett " 
(29936)  would  probablv  be  a  "Snetzler,"  and  his 
name  will  perhaps  be  found  inside  the  windchest 
(Ml  the  wind  bar,  written  on  coarse  paper  similar  to 
that  used  in  old  account  books.  The  name ' '  Taeett," 
Le.,  silent,  meant  that  a  rank  of  pipes  was  prepared 
for,  but  not  planted ;  the  same  as  we  leave  a  knob 
unengraved  at  the  present  day,  as  funds  may  be 
short,  or  a  question  of  what  stop  may  be  decided 
upon  has  not  been  settled.  I  have  met  with  the 
name  "Tacitt"  on  a  small  one-manual  organ, 
where,  upon  drawing  it  and  letting  its  rod  cat<^  in 
the  stop-jamb  to  prevent  its  slipping  back,  it  shut 
off  all  the  stops  from  their  wina  except  the  open 
and  stopped  diapasons,  and  upon  releasing  it,  it 
sprang  back  and  restored  the  tone  to  whatever  was 
out  before.  This  was  done  with  double  slides,  one 
over  .the  oth/sr ;  the  *'  Tadtt "  being  aver  the  true 
slide  and  alwavs  bemg  on,  or  at  least  when  out  of 
action^  its  holes  corresponded  with  those  in  the 
table  and  upper  board,  and  was  kept  so  by  a  spring, 
and  upon  the  stop  beinf  drawn  that  "Tadtt*' 
slider  moved  independently,  leaving  the  true  slider 
to  remain  in  its  position  as  the  player  arranged  it. 

In  re  '<  Qedeckt."    I  find  in  Cassell's  *'  German 
Dictionary,"   "Dfctel,"  a  **Hd,"  a  "cover. 


» 


"tympan";  "Decten,"  "to  cover,"  "to  deck." 
Hence  the  real  name  would  be  "  liebUoh  Qedeckt," 
or  "  lovely  "  covered  diapason.  For  many  years  I 
understood  it  to  be  "  Geoocht,"  simply  by  nearhig 
others  pronoimce  it  so  ;  but  I  lodged  witn  a  Gkrman, 
who,  not  being  an  organ-builder,  explained  tiie 
matter  very  clearly.  W.  Bobinson. 

r29at)0.]— With  regard  to  Mr.  Michell's  letter 
(No.  29841,  p.  154),  I  also  think  that  with  50  stops 
the  utmost  variety  of  tonal  colouring  is  possible, 
and  that  the  duphoation  of  stops  in  uie  BUxMevelt 
organ  at  the  Calvary  Church,  New  York  (ttie  sped- 
fication  he  gave  on  327,  Vol.  XLVU.)  .  \a  of 
questionable  value,  and  also  seeing  that  a  large 
proportion  of  the  manual  stops  are  mdosed,  a  large 
portion  of  the  pedal  stops  ought  to  be  expressive ; 
but  I  cannot  agree  with  Mr.  Michell  when  he 
maintains  that  Mr.  Audsley^s  concert-organ  sdieme 
is  an  imitation  of  it.  In  fact,  from  what  I  can  read. 
I  find  that  he  endeavours  to  make  each  departmeni 
as  contrasted  as  possible.  Periiaps  Mr.  Michell 
may  refer  to  the  multiplication  of  stops  of  the  same 
colour  to  form  the  harmonic  structure  of  each 
department,  in  which  case  I  don*t  see  how  he  (Mr. 
Audsley)  can  do  otherwise.  If  Mr.  Michell  has 
much  mult  to  find  with  Mr.  AudBle;^*s  design,  what 
has  he  to  say  to  such  useless  repetitaon  and  want  of 
contrast  of  departments  in  such  instruments  as  the 
Albert  Hall,  the  St.  George's  Hall,  &c? 

I  think  a  few  remarks  about  the  power  and  tone 
of  the  various  stops  induded  in  the  specification 
given  on  p.  114  might  tend  to  show  Mr.  Michell 
that  perhaps  his  remarks  might  not  then  apply. 

1.  To  be  of  large  scale  (say,  CC  5j|in.  Ten.  C 
3^in.^,  and  voiced  to  yield  a  very  round  tone,  quite 
free  from  reediness,  and  to  be  the  foundation  stop 
of  the  organ. 

2.  A  double-mouthed  stop  of  very  full  tone,  and 
great  "  filHng-up"  ouality. 

3.  To  be  much  sorter,  lighter,  and  dearer  than 
No.  2  (say,  about  half  ite  power),  and  slightly 
reedy  in  tone,  so  as  to  be  as  oistinct  and  different 
from  it  as  possible. 

4.  To  be  pungent,  and  at  the  same  time  most 
refined  and  prompt  of  speech,  and  about  the  same 
power  as  No.  2. 

5.  To  be  pp.  very  delicate,  refined,  and  reedy. 

6.  To  be  of  the  same  quaUty  of  tone  as  No.  1, 
only  lighter  and  more  silvery,  about  three-quarters 
ite  power  and  scale. 

8.  To  be  of  salcional  scale,  of  bright  tone,  and  at 
the  same  time  thin  and  delicate. 

9.  Must  be  of  the  smallest  scale  saldonal  ptpe«, 
fOid  ppp,y  each  rank  getting  softer  as  it  ascends  in 
pitch.  The  octaves  to  have  a  predominance  over 
the  fifths,  and  the  fifths  over  liie  thirds,  l^e  whole 
stop  must  be  most  refined,  so  as  to  be  useful  in  soft 
combinations. 

10.  Must  be  rich  and  grand,  of  medium  scale 
(say,  CC  3 Jin.). 

11.  Very  pure  and  refined,  about  the  same  power 
as  No.  3,  ouiy  perfectly  different  in  quality. 

12.  Should  be  the  true  echo  of  No.  1,  and  rather 
softer  than  No.  5,  very  smooth,  delicate,  and 
refined,  aiid  as  free  from  the  reediness  of  the  ordi- 
nary duldana  as  possible,  so  as  to  have  no  sympathy 
with  No.  13. 

13  and  14.  Should  bo  very  reedy,  thin,  and  deli- 
cate ;  about  twice  as  loud  as  No.  5,  and  half  the 
power  of  No.  4,  and  very  prompt  of  speech. 

19.  To  be  of  the  smallest  scale  ^'ox  angelica  pipes ; 
its  ranks  to  be  about  half  the  power  of  Diose  of  N'o. 
9.  The  same  remarks  apply  to  it.  This  stop  to  bo 
of  the  softest  possible  intonation. 

20.  Tobe  very  refined,  even,  and  rather  fuller  than 
the  ordinary  oboe. 

21.  Very  refined  (not  the  ordinary  harah  nasal 
affair),  bemg  a  kind  of  echo  clarionet. 

22.  Very  brilliant  and  fluty. 

28  and  26.  As  near  perfect  imitations  as  can  be 
made  on  a  Sin.  pressure  by  dther  wood  or  metal 
pipes ;  26  to  be  rather  softer  than  23. 

24.  To  be  of  smallest  scaled  pipes,  and  the  softest 
possible  intonation,  voiced  to  yield  whispering  tones 
on  I  fin.  wind. 

25.  To  be  a  near  imitation,  and  rather  louder  than 
the  orchestral  instrument. 

27.  To  be  very  imitotive,  and  rather  softer  than 
25. 

28.  To  be  very  imitetive,  and  delicate -voiced — 
quite  differently  from  No.  20. 

29.  To  be  as  imitative  as  possible,  pecfectly 
adjusted,  even,  and  reeular. 

30.  To  be  very  grand  and  gorgeous^  and  able  to 
assert  itself  when  added  to  the  otherwise  full  organ ; 
neverthdess,  free  from  brassiness,  and  perfectly 
different  in  quality  from  No.  10. 

I  certainly  do  not  know  how  it  is  that  I  can*t 
gain  delicacy  on  If  in.  pressure,  and  also  that  the 

Sressure  that  a  trumpet  player  uses  has  anything  to 
0  with  the  pressure  used  m  an  organ,  seeing  that 
the  ordinary  orchestral  trumpet  is  quite  differently 
constructed  from  the  reed  pipes  of  the  organ 
trumpet. 

I  think  that  Mr.  Michell  overlooks  the  fact  that 
the  instrument  in  question  is  a  chamber  organ, 
where  a  high  pressure  is  out  of  place. 
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i  quite  aatiiaad  with  the 

pidfti  OTEUU  of  ordinary  chorch  initnunenU,  cod- 

'      ■  '    o  padttl  atopi,  very  often  only 


Linff  (H  aboat 

3,  to  bolAuoe  about'  2 


of  the  pedal  organ.     With 

—  '--  the  pedal  oivaa,  I 

>,  ititouibeeaBly 


n^abudon'lt for  Mr.  Cwui' 

With  regard  to  letters  29S7B  and  29899,  I  may 
ny  that  I  know  an  organ  by  a  Oennan  builder 
which  hai  a  Sute-tonnd  iitap  oalled  "  Lieblich 
Uedeckt." 

Willi  regard  to  lattsr  29900,  toudiing  permaK- 
tie*,  I  ou^t  help  thinUng  that  Ur.  l£i£eD'f  sar- 
oami  will  not  do  much  to  mend  matten.  By  the 
^Kfi  pMrtiape  he  will  be  kind  cooo^  to  explain  the 
thaiwtor  ind  conttmelMin  of  inch  (tops  u"  Con- 
trabumblebee "  and  the  "I^itlVump,"  which  he 
mentiDTn,  snce  I  am  aure  it  would  be  exoeediagly 
gratifying  to  our  readai*  intemted  in  organ 
matten!  a.  DiKon. 

BntdSeld  College,  Beib,  Hay  Tth. 

PEXaPBCTITB  DIUWINa. 

[19961.}— Il  ii  evident  bom  "  D.  S.'i"  letter 

that  be  does  not  w' — ' -' '-■ 

from  Hr.  Conninghj 
method  or  iti  obJMt. 

Hm  plu  I  deesribed  givee  the  pmitt  on  a  pintore 
from  which  all  linei,  which  are  acluaUy  parallel, 
appear  to  radiate.  The  old  method  he  wntea  about, 
wbioli  il  M  old  probably  as  the  art  (rf  drawing 
itaelf,  gime  the  anela  bnt  not  the  podtioa  of  a  line 
in  the  picture.  I  did  not  mention  it,  u  niy  object 
wM  to  giTe  a  mvi  way  of  locating  the  Taniihing 

Ai  he  doei  not  teem  to  understand  the  position  of 
the  pencil,  I  will  poiut  out  that  in  m;  plan  the 
pmcil  il  held  to  that  it  ta  parallel  with  the  liuei  to 
be  diawn.  lu  the  old  plan  it  is  held  in  a  plane 
parallel  to  the  picture  plane  (usually  vertical),  and 
moved  in  that  plane  till  it  appeart  to  be  parallel 
with  Iha  line  (bat  is  not  really  so).  Then  he  looks 
acroa  the  pencQ  ;  I  look  along  it— a  great  differ- 

Of  ooune  the  methods  should  be  combined. 
Hine  gives  a  point;  then  the  old  plan  giTSa  the 
direction  of  the  linetf  radiating  imiB.  that  point,  and 
the  two  help  to  preserve  proper  pioportioDs  ;  eqie- 
ciallT  whan  another  old  rule  of  meaauring  apparent 


IS  with  the  thumb  nj 


aiatton. 

KOTHKBHT    OP    THB    ATKOSPEEBE. 
^^KBOT  stated  so  far  baolc  ai 

"  lateral   translation  of  the 


e  ^aditanvreadenof  tlie"G.M."  who 

have  practically  studied  this  inhject  would  kindly 
give  me  soma  mot«  de&nile  idea  aboat  " 
ward  translation.  Ify  own  obaervatioi 
■al^eat  go  to  prove  that,  while  rtorma  travel  from 
wast  («  east  at  veij  vaiying  velocity,  anticyclonei 
remain  almoat  itatioDaiT.  Prom  Apnl  24  to  Hai  '" 
an  antapydone  has  remomed  with  bat  little  moL-.. 
over  Northern  Soaadinavia  and  Lapland.  How 
does  this  agree  vrith  the  theory  of  a  gensnl  east- 
ward translation  ?  Again^  the  snticyclones  fre- 
qoeot^  move  towards  the  wast.  My  obserrations, 
paitioularly^  of  Captain  Hofmeyec's  charts  and 
daily  examination  of  the  £uglish  and  European 
weather  reporta.  have  convmoed  -- --'■-• 
"  eastward  cranslat' 


y  variable,  somstimea 


at  an  a 
irtiieh   t._ 

Europe  F    '■ 


travel    acron    the    Atlantic    and 

,-.     _    un    anxious    also     to    obtain    ■□: 

inlormalioD  irith  regard  to  the  recurrence 
■tonns.  I  believe  it  has  been  stated  that,  upon  I 
BTSian,  a  storm  may  be  expected  every  two  days 
over  uie  British  Isles.  The  only  fact  that  seems 
pr«t^  oettain  about  them  is,  that  they  follow  each 
other  In  mndi  the  same  track  for  a  period  of  from 
•even  to  ci^t  days.  None  of  tha  works  on  the 
■abject  speak  of  any  periodicity  having  been 
noticed.  W.  B. 

LOOOXOTXVBa  WHIOH  OPBNBO  FOTTB 
ZASLT  BAIL  WATS. 

[29S63.]—T&x  Stockton  and  Darlington  Ba-„-, 
waaopeoed  on  the  2Tth  Septanber7lS2£t  hy  the 
•<  Locomotion  "constructed  by  Meaars.  B.  Stephen- 
son and  Co..  the  dimansioDs  of  which  ware  as  fol- 
lows:— Vertical  cylindsn,  lOin.  diameter;  stroke, 
'24in. ;  length  of  boiler,  10ft. ;  diameter  of  boQar, 
tft. ;  lour  coupled  wheels,  4ft.  diameter ;  steam 
prwute,  2£lb.  per  aq.in.iaflue  tube  passed  through 
the  boiler:  weight  of  engine,  6)  tons;  weight  of 
tender,  full,  II  ton;  totu,  8  tons,  lie  ^laast 
steam,  it  will  oe  observed,  was  oonveyed  to  the 
chimneiy  by  a  blast-pipe  tor  each  i^linder.  This 
— I Tved  upon  a  pedestal  at  the  North-road 


Thi  "LoooxoTiffit,"  1S2S. 


Thb  "HociKr,"  1829. 


The  "Nl 


well 


la 

ipetition   with  the 

Hackworth,  and  the  "Novel^,"  of  Braithwaite 
and  Ericeon,  both  of  which  bn^e  down  at  the 
trial.  The  Socket  had  t^Undera  Sin.  diaineter ; 
stroke,  IS^in. ;  driving  wheels,  4ft.  B|in.  diameter : 
boilsr,  Sft  long  by  WL  4in.  diameter ;  nressare  of 
■team,  501b.  per  sq.in. ;  tubes,  26  in  number ;  tubes, 
3in. diameter ;  heatingnirfaceof tubes,  117'Tfiaq.ft.: 


The  "Oeobob  Stsfhenbok,"  1831, 


heating  lurfaoaof  firebox,  20sq.ft.;  total,  137-Tosq.ft. 

weight  of  engine  in  working  order,  4  tons  Scxrt. 
weight  of  tender  in  workina  order,  3  tons  4cwt. 
total,  T  tons  9cwt.  This  engine  attained  a  speed  oL 
29  milea  an  hour  at  the  Boinbill  trials,  and  settled 
the  locomotive  qneatjon  for  ever  against  fixed 
engines  and  ropea  and  horses.  Stephenson  then 
CDUStructed,  for  the  Liverpool  and  Uancfaceter  Sail- 
way,  seven  other  engines  of  a  Yeiy  fimiltir  dttrign 
named  Meteor,  Comet,  Arrow,  Dart,  PhiEna, 
North  'Star,  and  Northumbrian.  The  Rocket  is 
preaerved  in  the  Sonth  E!aDsingt«u  Museum. 

The  Cantsrbiiry  and  Whitstable  Railway  was 
opened  3rd  May,  1830,  by  the  "  Invicla."  This 
engine  ran  u^  four  wheels  coupled  of  4ft.  " 


ine   j.avicia   IS  preaervM  Dy  uie  aoath-liasle] 
Railway  Company  at  its  Ashford  Works. 

The  ''Nortbumbrian,"drivenbyQaorge8tephei 
son,  headed  the  procession  of   locomofivee  at  tl 


-    Sin.  centres.    Front  wheels,  fift.dia.; 

hind.  2ft.  Sin. ;  wheel-base,  7ft.  6in.  Boiler, 
6rt.6in.long:  3ft.  dia. ;  132  tubM  l|in.  dia  ;  heat, 
mg  surface  of  tubes,  379sq.ft. ;  flre-boi,  32-76eq.ft. 
total,    411-75»q.ft.    Area  of   flregrato,    S-llsq.ft. 


total  411-75»q.ft.  i 
weight  in  working  tr. 
on  driving-wheels,  4  ti 


,  .        ■  6cwt.  3qr. ;  weight 
s  Ocwt.  Iqr. 


over  b«  the  " 


1830. 

.   -_  the  opening  ilav,. 
knocked  down  arid  nn 
be  the  "Rocket,"  he  was  conteycd  by  the 
.-•orthumbrian"  15  mOas    in   25  minutes,  or  3« 
milH  per  hour. 

The  Olosgow  and  Gamldrk  line  was  opened  in 
1B31  bv the" Oeorgs Stephenson."  This engioe had 
"inside"  cylinders,  Ilin.  dia.;  stroke,  lOin.;  four 
coupled  wheels,  4tL  Sin.  dia.  ;  Imglh  of  boiler. 
Oft.  Itin. ;  diameter,  3ft.:  nunaber  of  tnbea.  113: 
dismeter,  l)iu. ;  total  beating  surface,  399iij,n. 
It  ahould  be  mentioned,  in  oaneluaioa,  that  tbe 
enginesar«dnwn  toascaleot  lin.  to  a  foot. 

CUmant  B.  Stretton,  O.E. 
Saxe  Coburg-street,  Laicestar. 

"AH    OLD   AKBBICAN    Z.OOOKOTIYE." 


oonstructM  in 
single  loose  eccentric  for  each 
tha  axle  between  the  arank  ■ 
whed.  On  the  inside  of  th 
circular  slot  running  half  «i 
fastened  to  the  axle  at  the 


eooentric  w»s  a  h»U- 


Q  of  the 


■Si  projected  into  the  iJiil. 
versed  by  changing  thepOBiion 
a  the  axle  l^  a  fever  operslcd 

This  form  of  vslvs-gear  wm,  however,  tborttj 
iJtarwarda  changed,  and  the  Irtmsides  was  vm- 
vided  with  a  lingls  Hied  eocentilo  for  each  cylinuer: 
the  rocktng-shafte,  which  ware  under  Che  footplnle, 
had  arms  above  and  below,  and  the  eccentric- 
straps  had  each  a  forked  rod  with  a  hook,  or  u 
upper  and  lower  latch  or  pin,  at  their  <~' — ■* 
to  engage  with  the  upper  or  lower  a 
racking-shaft ;  the  eccentric  rods  were  raueu  «i 
lowered  by  a  double  treadle,  so  as  to  connect  with 
the  upper  or  lower  onn  of  the  rocking-ihsM, 
accordingly  as  a  forward  Or  backward  motion  vu 

It  should  be  mentioDed  that  the  "  Ironsides  "  "»i 
bnilt  by  Hr.  Baldwin,  1832,  upon  tha  nwdel  cf  <^' 
"Planet"  class  introduced  by  Stephenson  upon  the 
Liveipool  and  MsDcboeter  Bailwar,  1630 ;  and  one 
of  tha  "  Samson  "type  was  sent  from  NewMiU'- 
on-T>io  to  the  Mohawk  and  Hudwn  IWIraid, 
1831.  I  trast  thoe  particular  will  give  Mr.  A. 
MareoD,  p.  230,  the  further  dstails  he  requires. 
Clement  B.  Strattoa. 

50,  Saie  Coburg-street,  LeceeBtel,  Msy  18, 


LOOOKOTIVBS. 

C65.1— Toe  annexed  diagram  ilhutntw  Uif 
st,"  built  l™  R.  St«phensoc  Mid  Co.  for  the 
Leicsster  and  SwsnningtonRaUwar,  1832.  Ilar«« 
the  train  upon  ths  opening  of  that  bos,  Hth  W- 
1832,  driven  by  George  Slepbenaon  himself,  s»jt« 
by  his  son  Robert  and  tha  rwnhtf  dri««.  """" 
Weatherbom. 

The  "Comet"  bad  cylinder!  ISBn-  ^"'"'f; 
stroke,  1^. ;  length  of  boiler,  7ft.  Uin- ;  disxww 
of  boiler,  3(t. ;  prassure  of  *t«ua,£Oll>>P«^''" 


Mat  24,  1889. 
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number  of  tabes,  97 ;  diameter  of  tubes,  llin. ;  fire- 
|)ox— length  2ft.,  width  3ft.,  height  3ft.  lin. ;  aiea 
of  srate,  6sq.ft.  Heating  sorfaoe  of  tubes, 
302-9sa.ft. ;  heating  sorfkoe  of  firebox,  37*3eq.ft. ; 
total,  9t0-2sq.ft.  Diameter  of  four-ooupled  wheels, 
6ft.  The  oylinders  were  placed  low  down,  the 
piston-rod  passing  under  the  leading  axle. 

There  was  a  single  eooeutric  only  for  each  valve 
loose  upon  the  driving  axle,  motion  being  commu* 
nicatea  by  studs  or  drivers.  The  hanmes  of  the 
reveraing  gear  upon  the  footpUte  were  therefore 
constantly  morixig  backwards  and  forwards  during 
the  time  the  engine  was  in  moUon. 

The  rod  of  the  tender  brake  passed  in  a  tube 
throu|^  the  water  tank,  and  the  handle  could  only 
be  reached  by  dimbinff  upon  the  coke. 

Length  of  rapine  firame,  16ft.  2in. ;  length  of 
tender,  10ft.  Weifliit  of  ecfgine  in  working,  9  tons 
9|cwt. ;  weight  of  tender  fully  loaded,  3  tons 
lOcwt. ;  tots^  12  tons  19jkwt. 

The  chimnev  of  the  "  Comet,"  when  constructed, 
was  13ft.  in  height  from  the  rail  level ;  but  as  it 
was  knocked  down  in  the  Glenfidd  Tunnel  on  the 
opening  day,  it  was  afterwards  reduced  to  12ft.  6in. 

Clement  B.  Btretton. 


WATSB-XOTOBS— BOSS  BNaiNES. 

[29966.J— With  regard  to  the  water-motor,  the 

auestion  is.  If  the  speed  be  kept  regular,  how  can 
le  quantity  of  water  used  be  proportioned  to  the 
work  to  be  done  ?  If  we  suppose  the  motor  makes 
forty  revolutions,  then,  whether  the  h^e  be  at 
work  or  not,  whether  tiie  motor  be  running  alone 
at  forty  revolutions  or  driving  at  full  power  at  the 
Bmne  ^peed,  it  will  use  the  same  quantity  of  water. 
A  mter-motor  is  so  excellent  a  means  of  driving  a 
single  lathe^  and  the  cost  of  the  water  so  serious  a 
drawback,  it  is  surely  worth  while  to  try,  if  pos- 
sible, to  economise  by  making  the  expenditure  of 
water  dmend  on  the  power  given  out.  The  plan 
suggestea  on  p.  197  was  sent  partly  to  draw  some 
one  to  tell  us  of  something  better.  I  think  there 
must  be  a  better  way.  Could  not  the  high-pressure 
water  be  used  for  the  first  part  of  the  stroke,  and 
then,  when  the  proper  amount  of  power  had  been 

given  out,  a  kind  of  slide-valve  should  allow  ex- 
austed  water  to  enter,  instead  of  the  high-pressure 
water,  to  complete  the  stroke  ?  Another  way  would 
be  to  vary  the  length  of  the  stroke  according  to  the 

Swer  required.  1  think  "  T.  C."  could  teU  us,  or 
r.  Wennam,  whether  the  thing  can  be  done  P 

I  was  glad  to  see  Mr.  Maclean*s  letter,  though  I 
think  he  is  rather  hard  on  amateurs.  One  must 
have  a  little  time  to  look  round  and  count  the  cost 
before  plunging  into  such  a  wide  field  as  engine- 
turning.  I  should  like  to  see  an  exhibition  of  work 
produrod  by  the  engine  lathe :  many  of  us  have  no 
notion  what  it  vnll  do.  I  have  only  recently 
ao^uired  Bergeron's  grand  old  book,  and  can  now 
qmte  imderstand  **  O.  J.  L.*8  "  enthusiasm  for  it. 
There  are  some  curious  examples  of  work  there, 
and  some  very  pretty  imitations  of  wato^d  silk, 
&c.  I  hope  "  Cape  Town  '*  will  pursue  his  investi- 
gations, and  should  be  glad  to  correspond  witti 
Dim.  F.  A.  U. 

4,  Clarence -road,  Tunbridge  Wells. 


0UTTEB-BAB8. 

[29967.]— Tatlos's  bar  and  Tangye's  are  very 
much  alike,  especially  Taylor's.  In  Uie  former  the 
tool  can  be  taken  out  sidewavs;  this  does  not 
obtain  in  TVmgye's,  and  is  doubtless  an  xmprove- 
nient. 

Fted.  Carro  asks  if  the  Tangye  cutters  do  not 
shift  sideways.  They  don't,  bemuse  they  can't,  as 
the  tool  section  fills  tne  slot-hole. 

Aifor  the  Hajrdon,  it  overhangs  too  much  for 
zny  liking,  and  it  is  not  a  handy  tool.  My  experi- 
ence  is  confined  to  solid  bars  and  the  two  cutter- 
bars— the  Haydon  and  Tangye,  so  that  I  do  not 
fed  qualified  to  speak  with  authority  on  the  sub- 
ject generally.  I  have  what  serves  my  purpose 
ver]r  well  in  the  latter,  and  one  cannot  always  be 
buying  new  things,  so  I  suppose  I  object  to  having 
Bsy  mmd  improved. 


We  have  many  interesting  letters  on  tools.  If 
some  of  our  correspondents  would  from  6me  to 
time  tell  our  readers  what  they  have  succeeded  in 
accomplishing  with  their  tools,  it  would  form  a 
spedaf  feature  in  our  old  friend  the  Enoush 
Mbchanio.  Tuebor. 


CONTINTJOUS  BBAKES. 

[29968.1— Thb  Board  of  Trade  Betum  for  the 
six  months  ending  Slst  December,  1S88,  recently 
issued,  shows  that  during  that  period  the  railway 
compsnies  nported  711  cases  of  mults  or  failures  of 
contmuous  brakes.  It  is  to  be  regretted  that  the 
return  does  not  include  a  summary  showing  at  a 
glance  the  totid  number  of  cases  under  each  head- 
ma;  I  have,  therefore,  drawn  up  the  following 
table  to  give  this  information. 

Class  1  shows  '*  Failure  or  partial  failure  to  act 
when  required  in  case  of  an  accident  to  a  train  or  a 
collision  between  trains  being  imminent."  Class  2 
shows  **  Failure  or  partial  fimure  to  act  under  ordi- 
nary dreumstances  to  stop  a  train  when  required." 
Class  3  shows  '*  Delay  in  the  working  of  trains  in 
consequence  of  defects  in,  or  improper  action  of, 
the  brakes,"  or  neglect  or  inexperience  of  servants. 


Railway. 


Brecon  and  MerthyrFay*s 


Cheshire  lines 

Do. 
Great  Eastern  . . . 
Great  Northern    . 

Do. 
Great  Western . . . 
Hull  and  Barosley 
Lane,  and  Yorkshire  Automatic  Vacuum 


Do.  L.andN.W. 
L.and  North- Western 

Do.       do. 

Do.        do. 
L.  andSouth- Western 
London,  Brighton   . .  Westinghouse 
London,  Chatham    . .  I  Westinghouae 


Brake. 


S 

ea 
6  O 


•!     • 

C«'    CO 


Automatic  Vacuum 
Simple  Vacuum 
Westinghouse  . 
Simple  Vacuum 
Automatic  Vacuum 
Automatic  Vacuum;  1 
Westin^ouse 


Vehicles 

Automatic  Vacuum 
Simple  Vacuum   . . 

Chain 

Automatic  Vacuum 


London,  Tilbuir 
Man^  Shef.  and  Line. 

Do.        do. 

M.  S.  J.  and  A 

Mersey   

Metropolitan. 

Midland 

Do 

Do 

North- Eastern 

Do.  

Bhymney  

Som.  ana  Dorset .... 
South- Eastern 

Do.  

Caledonian    

Glasgow  and  S.W.  . . 

Do. 
Great  N.  of  Scotland 

TTighli^T^^     

North  British    


Westinghouse  .... 
Automatic  Vacuum 
Simple  Vacuum  . . '  < 
Simple  Vacuum  . . ,  < 
Automatic  Vacuum  < 
Simple  Vacuum  . . ' . 
Westinghouse  . . . .  • 
Automatic  Vacuum  < 
Simple  Vacuum  . . '  < 
Westinghouse  . . . .  • 
Automatic  Vacuum  • 
Westinghouse  .....< 
Automatic  Vacuum  < 
Simple  Vacuum  . . 
Automatic  Vacuum  < 
Westinghouse  ....  < 
Westinghouse  . . . .  • 
Automatic  Vacuum . 
Westinghouse  ....!< 
Automatic  Vacuum . 
Westinghouse  . . . .  • 
Automatic  Vacuum . 


Belfast  and  N.  C 

Dublin  W.  and  W. . .  Simple  Vacuum 
G.  S.  and  Western  . .  Simple  Vacuum 


Total 1 

Totals.  ,— 

For  Vacuum  Brakes    '1 

For  Westinghouse  Brakes 

For  Fay's  ^ake 

For  Chain  Brakes ' . . 


Total 


..    1 

1109 
U  4 
..    61 

2  62 
..'  1 
...  23 
..I  o 
..!  41 

7;  29 
..!    3 

2  20 
..I    9 

1'  23 

••I  » 
4   13 

..|  3 
1'  .. 

.J  1 
7i  3 
1'  8 
2   15 


6 
96 
2 
2 
1 

til     1 
10 
33 
11 
8 
'    9 
'    3 
31 
1 


ll 
1; 


511  659 


45  321 
&  335 

1'  .. 
3 


51'  659 


Grand  Total  of  Reports 711 

Clement  B.  Stretton. 
40,  Saxe  Coburg-street,  Leicester,  May  17. 


BBOTTULTOB  FOB  OOZZfS. 

[29969.] — ^I  HAVE  devised  and  am  usin^  a  new 
form  of  regulator  for  medical  coils,  a  description  of 
which  I  uought  might  interest  some  readers  of 
"  Ours."  In  the  accompanying  sketch,  F  is  the 
baseboard,  upon  which  tne  regulator  stsnds.  A  is 
a  cake  of  blackleed,  the  common  sort  used  for 
domestic  purposes.    The  largest  size  I  could  get  wa  r 


r  f  a    / 


FnOMT  WtSV^r-^ 


ptECTlOr/ 


\\m.  long,  lin.  wide,  and  iin.  thick.  This  I  cut 
down  in  two,  and  joined  end  to  end,  making  a 
block  3in.  long  and  ^in.  wide.  Cut  out  the  base- 
bosfd  so  as  toTet  tiie  block  in  neady  level ;  drill  a 
hole  through  one  end  of  block,  through  which  pass 
the  screw  £,  with  a  brass  wa^er  under  the  head ; 
this  will  serve  to  keep  A  in  place,  and  also  as  a 
binding  screw. 

B  is  a  small  brass  bolt  sliding  under  two  straps, 
C  C.  On  the  underside  of  B  is  soldered  a  bit  of 
springy  brass,  not  ahown  in  sketch,  which,  when  B 
is  drawn  forward,  makes  good  contact  with  the 
blacklead  block  A.    D  is  a  knob^ttached  to  B. 

The  working  is  as  follows :  The  regulator  being 
placed  in  circuit  with  the  primary  of  coil,  and  the 
Dattery  by  means  of  wires  connected  to  screw  £ 
and  strap  C,  the  bolt  is  drawn  forward  until  it 
touches  the  block  A,  when  currentpasses  and  the 
armature  commences  to  vibrato.  Tne  nearer  B  is 
drawn  to  £  the  stronger  will  the  current  be  passing 
through  coQ,  on  account  of  A  offering  less  resistance 
to  it,  until  on  touching  E  the  maximum  is  reached. 
One  advantage  which  this  regulator  has  over  the 
water  rap^ulator  is  that  it  allows  a  small  current  to 
pass  with  a  less  number  of  cells. 

Bristol.  W.  Bldl«r. 


ANOTHBB  BATTEBT. 

[29970.1— In  your  issue  of  May  3rd  vou  notice  a 
new  (?)  form  of  Leclanch^  batterv,  for  which  \e 
daimed  the  advanta^  of  having  uuige  generating 
powers,  and  of  having  only  two  parts;  and  aa 
another  instance  of  the    extreme   difficulty  ex- 


perienced in  bringing  out  anything  really  new^ 
Deg  to  call  your  attention  to  a  battery  not  unl' 
the  above  in  some  respects,  which  I  had  the  pleaf 
of  working  with  as  far  back  as  1886,  and  for  w? 
be  cuimed  all  the   advantages  set  fort] 
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belonging  to  the  Hdtser  battety,  with  a  faw  more ! 
Ftom  i&  half-Bice  illustration  I  send,  you  will 
see  that  this  cell  is  oomposed  of  pnutioUly  one 
piece  (to  nse  your  own  aeflnition),  the  glass  jar 
Ming  entirely  oispensed  with,  the  carbon  fonning 
at  onoe  the  negative  element  and  the  solntion  oon- 
tainmg  yessel,  it  being  rendered  perfectly  water- 
tight ay  an  enamel  which  is  fired  mto  the 
pores  of  the  carbon  daring  the  process  of  manu- 
Isctnre ;  into  this  is  suspended  a  cylinder  of  zinc, 
by  meens  of  a  tightly-fitting  cap  of  insulating 
matoial,  the  cap  also  aervixig  to  render  the  cell 
portable  and  prevent  eva^ration. 

Asa  proof  of  the  similarity  between  the  Holtz- 
apffel  and  these  batteries,  I  beg  to  miote  from 
your  description.  '*  There  are  no  franle  parts  to 
be  easQy  broken  {not  even  a  glau  jar) ;  out  one 
strong  cylinder  of  heavy  carbon  of  cylindrical  form 
(oorragated  on  the  inside  to  increase  the  surface), 
having  a  bending-post  secured  to  it  thoroughly 
proteSed  from  salt.  Thus  has  been  for  several 
yean  presented,  one  of  the  simplest  and  most  prac- 
ticaUe  form  of  Ledanch^  battery  obtainable.  The 
advantages  obtained  by  dispensmg  with  the  glass 
jar  are  obvious,  and  the  cell  has  oeen  found  most 
useful  for  medical  batteries,  night-lights,  portable 
bells,  and,  in  fact,  any  purpose  in  which  a  powerful, 
constant,  and  comparative^  light  cell  is  a  sine  qud 
noHf  and  where  space,  as  is  the  case  in  the  above- 
mentioned  apparatus,  has  to  be  considered.  It  has 
also  been  ;f ound  that  the  difference  in  the  cost  of 
carriage  between  the  cell  and  the  glass  jar  kind  is 
considerable ;  the  sizes  and  weight  of  a  oeU  with  an 
output  more  than  equal  to  a  No.  2  Leolanch^ 
battery  being  as  follows: — Corrugated  cell,  with 
sal-ammoniac  complete,  lib.  2^oz.'  dimensions, 
Sin.  diameter  by  6in.  high  overall.  Ledanoh^ 
No.  2f  with  sal-ammoniac  complete^  31b.  6oz. ; 
dimensions,  dlin.  by  3fin.,  8|in.  hish  overall. 
These  figures,  I  think,  prove  the  truth  of  the  above 
statement,  and  I  should  have  liked,  had  space  per- 
mitted} to  have  given  curves  showing  the  fail  of 
potentud  through  a  given  resistance  of  these  cells  in 
comparison  wiia  a  Ledanche. 

W.  J.  Woodward. 

"  Woodbine,"  Cecil-road,  Upton  Manor,  E. 

JOB  IN  THS  BOTTIiS. 

[29971.]— HAVXva  known  **  Joe  "  and  his  inventor 
for  the  last  six  or  eeven  years,  I  have  seen  "Joe  " 
act  under  two  or  three  different  arrazigements.  In 
one  the  bottle  and  table  were  suspen^d  by  an  old 
piece  of  leather,  cutting  off  all  contact  except  from 
a  hook  in  the  ceiling.  I  have  given  up  all  idea  of 
electricity  having  anything  to  do  with  it,  since  its 
inventor  asked  me  one  or  two  very  elementary 
questions  about  an  old  electric  bell  and  battery  he 
got  hold  of  some  three  mon^  or  so  ago. 

Tunbridge  Wells.  D.  Jolmaon. 


(( 


KATIONAIi"    OPEN    OIBOTTIT 


[29972.]— This  battery,  referred  to  on  pa^  234, 
was  patented  in  1876  by  Latimer  Clark,  Muirhead, 
and  Go.,  of  London.  An  illustrated  description  will 
be  f6mid  on  page  191,  Enoubb  Mbckanic,  Vol. 
XXm. ;  also  in  issue  for  Sept.  7, 1888. 

M.3(E.I.So.S. 


OBNAKEirriNO 

BX7BFAOE8. 

[29973.]— In  letter  29939  in  the  *'£.M."  of  the 
17th  inst..  '*  F.  A.  M."  tells  us  that  he  has  learnt 
many  matters  of  interest  from  a  vidt  to  "C.  C.E.'b" 
workroom,  naming  two  things  specially — 1.  "That 
a  nutshell  of  irr^^ular  shape  can  be  ornamented 
without  first  bringmg  it  to  truth  " ;  and,  2,  "  that 
an  irregular-shaped  piece  of  boxwood  had  been 
ornamented  and  hollowed,  retaining  its  original 
form." 

Will  it  be  asking  too  great  afavour  of  "C.  C.  E.," 
or  of  "F.  A.  M.,"  with  the  former's  assent,  to 
describe  the  apparatus  employed  ? 

I  know  two  or  three reaaers  of  "Ours"  who, 
like  myself  f  possess  a  lathe  with  overhead  motion, 
and  wno  wish  to  be  able  to  do  this  kind  of  orna- 


mental work. 


Namwen. 


A  PIANO   FOB   BVBB7B0D7. 

[29974.T— And  why  not?  Well,  principally, 
p«faaps,  because  the  great  makers  have  not  thought 
it  worth  their  while  to  cater  for  the  multitude,  or 
it  has  never  occurred  to  any  of  them  that  if  tney 
could  produce  an  instrument  of  good  tone,  full 
compass,  and  fairly  portable,  the  ude  of  it  would 
be  enormous.  It  would,  indeed,  supply  a  "long- 
felt  want."  The  question  arises,  Can  it  be  done? 
^WeU,  it  depends  what  you  want.  It  is  a  far  cry, 
for  example,  from  the  ancient  spinet  which  could 
be  lifted  from  one  table  to  another  with  the  greatert 
ea0B,  and  the  modem  ponderous,  yet  abnost  perfect, 
pianoforte.  But  is  it  not  possible  to  proanoe  an 
Instrument  whldi  combines  the  good  qualities  of 
both  F  An  instrument,  for  example,  a  uttle  laxver 
than  the  spinet,  ny  about  the  size  of  the  smallest 


harmonium,  and,  therefore,  fairly  portable.  It 
need  not  be  fall  compass,  but  mieht  be  of  the  same 
compass  as  the  harmonium.  Of  course,  it  would 
be  impossible  to  get  the  long  bass  strings  within  so 
restricted  a  space,  but  this  mfficulty  mi^t  be  over- 
ocmie  by  using  coiled  springs  or  wire  gongs  for  the 
lower  octaves.  The  middle  and  npp<Br  octaves 
might  be  strung  on  an  iron  frame.  The  action 
ought  to  be  modem  nianoforie  action.  The  object 
of  the  designer  shoula  be  to  reduce  the  size  of  the 
instrument  as  much  as  possible  in  order  to  render 
it  as  jportable  as  possible,  and  to  reduce  the 
cost,  ouch  an  instrument  would  find  its  way 
into  thousands  of  cottages.  It  would  also  he 
used  in  church  vestries  for  choir  practices,  and 
week-night  meetings.  It  would  also  have  an  ex- 
tensive sale  amongst  the  settlers  in  the  colonies. 
There  are  thousands  of  educated  ladies  and  gentie- 
men  who  have  emigrated  to  N.W.  America  and 
other  newly-peopled  lands  in  ail  parts  of  the  world, 
who  would  be  dSighted  to  purchase  such  an  instru- 
ment. It  would  enable  them  to  keep  in  practice 
until  droumstanees  permitted  them  to  purchase  a 
larger  one.  It  would  also  be  the  means  of  beguiling 
many  an  otherwise  weary  hour.  Such  an  instru- 
ment could  not  possibly  have  the  full  tone  of  the 
larger  ones ;  but  it  would  be  infinitely  better  than 
nouiing  at  all,  and  would  venr  likely  oe  a  superior 
instrument  to  that  on  which  the  immortal  Bach 
composed  his  famous  fugues. 

Wm.  Nettloton. 
Fitzwilliam-street,  Huddersfield,  May  16. 

OHLOBIDB   OF   HTBBOZYLAMINB. 

[29975.] — I  DASzaxY  many  of  the  readers  of  the 
^'£.  M."  will  remember  an  article  on  this  sub- 
stance by  Mr.  Cassebaum  some  time  since;  if  I 
remember  rightly,  I  think  the  article  was  taken 
from  an  American  journal. 

It  interested  me  very  much,  and  I  asked  several 
queries  concerning  it ;  but  no  one  seemed  to  know 
anytUnff  about,  so  I  detennined  to  experiment  my- 
seli.  My  first  difficulty  was  to  obtain  the  hydroxy- 
lamine  chloride  itself ;  but  finally  I  obtained  some 
of  excellent  quali^  from  Messrs.  Burgoyne,  Bur- 
bidges,  and  Co.,  of  London. 

A  word  here  about  the  making  of  the  chloride. 
In  my  difficulty  about  getting  some  I  attempted  to 
make  it,  and,  when  it  was  fiiushed,  one  of  my 
friends  congratulated  me  on  the  fact  that  my  pro- 
duct gave  distinct  indication  of  the  presence  of 
hy^oxylamine — in  f  act,it  contained  about  1 0  per  cent, 
—and  as  he  AS  a  reliable  authority,  I  would  advise  no 
amateur  to  try  making  it  himself,  as  it  is  almost 
impossible  on  a  small  scale.  My  finished  product 
had  been  saturated  with  Bt^,  mtered,  and  again 
saturated  with  H|S  and  filtex^,  and  yet  there  was 
about  90  per  cent,  of  SnA.  in  it. 

To  retxirn.  Having  obtained  my  chloride  at  the 
moderate  price  of  2s.  6d.  per  ounce,  I  commenced 
experimenting.  At  first  I  was  not  verv  successful, 
owing,  I  think,  to  the  nature  of  my  alkaline  soln* 
tion ;  but  after  some  trials  I  discovered  a  developer 
whidi  any  amateur  can  easily  make,  and  whioh 
ffives  excellent  results.  The  following  is  my 
developer : — 

A. — ^Pyrogallic  acid,  loz. ;  sulphurous  acid,  3oz. ; 
sodium  sulphite,  4oz. ;  water,  4oz. 

B. — Ammonia  (*880),  loz. ;  sodium  sulphite, 
loz. ;  potassium  carbonate  (pure),  3oz. ;  water, 
8oz. 

C. — ^Hydroxylamine  chloride,  loz. ;  water,  2oz. 

For  use,  to  14oz.  of  water  add  20  drops  of  A,  10 
drops  of  B,  and  6  dropa  of  C.  The  solution  C  will 
also  be  found  very  useful  as  a  lestrainer. 

This  developer  is  a  considerable  modification  of 
Beach's  devcdoper.  I  find  that  the  carbonate  of 
potash  alone  is  too  slow  for  general  use.  I  have 
some  negatives  developed  with  the  above  developer 
which  look  almost  like  ferrous  oxalate  development. 

I  have  not  tried  any  lantern  slides  yet ;  but  from 
the  colour  of  the  negatives  I  should  say  that  it 
would  do  equally  well  for  them. 

F.  O.  Lees,  O.Ii. 

PARAFFIN  AND   PABAFFIN-OIL. 

[29976.] — 1st  these  few  letters  I  will  explain  the 
process  by  which  paraffin  and  paraffin-oil,  &c.,  are 
obtained  from  shale;  but  before  doin^  so,  it  will 
be  best  to  give  a  short  account  of  how  this  important 
branch  of  science  was  discovered. 

The  first  to  manufacture  paraffin  and  paraffin-oil 
on  the  large  scale  was  Mr.  James  Toung.  He  wa# 
the  manager  of  Messrs.  Muspratt's  chemical  manu- 
factory in  Liverpool ;  while  there,  his  attention  was 
drawn  by  Dr.  Lyon  Playiaar  to  a  coal-working  at 
Alfreton  in  Derbyshire,  where  there  was  petroleum 
dripping  from  the  roof.  The  yield  of  petroleum 
being  300  g^ons  a  day.  he  at  once  commenced  to 
refine  it.  The  supply  aid  not  last  long,  but  during 
this  period  his  study  was  devoted  to  the  question  of 
how  this  petroleum  was  produced  by  nature.  His 
idea  was  that  the  coal  had  got  gradually  heated  in 
some  way  or  other,  and  vapoun  were  given  off, 
which,  on  passing  through  the  layer  of  sandstone 
which  lay  immediately  above  the  coal,  had  got  con- 


densed into  a  liquid  state,  so  he  tried  an  experi- 
ment to  illustrate  this  natural  production.  He  jnit 
some  coal  into  a  dose  vessel  connected  with  a  soia 
of  pipes  and  applied  a  very  gentle  heat  to  the  nmA 
— a  gas  was  given  off,  which  was  condensed  as 
passing  through  the  pipes  into  a  liquid,  which  had 
the  very  same  properties  as  the  natonl  oil.  He 
patented  his  process  on  the  17th  of  October,  1850, 
lor  seven  yean.  He  entered  into  partaenhip  with 
Mr.  Binney  and  Mr.  Meldrum,  and  erected  a  woA 
at  Bathgate  for  the  distillation  of  a  minenl  known 
as  Boghead  coal  or  Torbanehill  mineial,  foond  in  t 
field  near  Bathgate.  It  did  not  pav  them  the  fint 
seven  years,  owing,  no  doubt,  te  tne  slow  atls  of 
their  producte.  Tkie  sale  of  the  oil  begsn  aboot  the 
time  of  the  Crimean  war,  when  commerce  between 
this  country  and  the  Bussians  was  at  a  stand,  and 
tallow  for  candle-making  became  very  scaroe.  Mr. 
Young  patented  his  process  for  another  serea  yein, 
and  imtde  enormous  profits  by  his  prodqcts.  The 
paraffin-oil  at  that  time  was  very  yeUow  in  oobor, 
having  a  bad  smell,  and  the  price  was  3e.  fid.  ^ 
gallon  for  burning-oil,  about  seven  times  the  fsus 
at  present,  and  7s.  6d.  for  lubricating-oil.  In  the 
year  1864,  after  the  expiry  of  Mr.  Toung^s  patent, 
oil- works  spnmf  up  in  great  numbers  over  all  the 
shale  fields  in  Scotland.  Soon  aftenrards  thej 
ov^owed  the  market  with  oil,  which  ended  in  tte 
destruction  of  most  of  the  smaller  companies. 

I  need  not  go  further  with  the  histoiy  of  the 
paraffin-oil  trade,  but  start  te  explain  theproeeaibf 
whi(di  paraf&n  and  paiaffin-oU  are  extrscted  from 
shale  at  present. 

The  first  part  of  the  prooesB  is  the  DestrnctiTe 
DistUlation  of  the  Shale.  This  is  conducted  in  large 
iron  vessels  called  retori».  There  axe  various  formi 
of  retorts,  but  the  one  I  will  describe  is  the 
Henderson  patent  retort. 

Fig.  1  is  a  sketch  of  this  retort;  A  is  the  retort 
made  of  cast  iron,  of  an  oval  section ;  B  the  ores 


Fig.  1.— Cross  Vertical  Section  of  the  Hendersoa  Istf 


bunt  of  brickwork.    At  the  bottom  of  the  ot«  B 
there  is  a  fireplace,  G,  with  a  brick  arch,  £,  ha^ 
an  orifice,  F,  and  a  brick  fine,  O,  leading  half-vaf 
up  into  the  oven  B.    The  furnace  C  has  a  brick 
YnHf  D,  with  an  opening  up  the  centre  to  load  ihe 
non-oondensible  gases  into  the  furnace  C,  which 
helps  to  heat  the  retort.    The  products  of  oco- 
bustion  off  the  furnace  C  are  led  up  through  thj 
fine  G,  and  spread  over  on  each  side  of  the  top  d 
the  retorts,  travelling  to  the  bottom,  and  finallTouJ 
by  the  chimneys  H.    The  bottom  of  the  retort  his 
an  outiet  pipe,^,  leading  to  a  condenser,  to  ooodeva 
the  vapours  of  the  shale,  and  an  opening,  L,  to  «U0* 
the  spent  or  exhausted  shale  to  fUl  into  the  fnrota 
C ;  this  opening  has  a  door,  M,  luted  with  va» 
suitable  materied,  such  as  fireclay.    The  doorMtf 
placed  firmly  on  the  opening  L  by  a  later,  Q,sad  « 
wedge  placed  on  each  side  of  it.    The  V^^ 
combustion  off  the  furnace  0  are  prevented  trm 
heating  the  door  M  by  a  valve,  P,  which  if  sma^ 
on  a  hmge  so  as  to  shut  while  the  door  His  on. «» 
to  open  when  it  is  off,  and  guide  the  «iP«o*»*J 
into  the  fuinace  C.    ThegratmgSatthetottoB* 
the  furnace  0  is  arranged  on  hinges.  80  as  to  aUjnrv' 

front  part  te  be  lowered,  and  the  burnt  A^»?;^ 
to  fiOf  into  bogeys.    The  shale  as  it oomss ftw»Of 

mines  is  a  br^  soUd,  xvmS^^^'.I^J^:  j^ 
and  when  placed  in  the  fire  it  * 
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deal  of  aah  behiniL  When  treated  with  adtvAnto 
tikere  issathmg  dianlTas,  fliolniig,  therefor,  that 
theproducts  obtained  from  it  are  pxoduoed  by 
desti.  uutiTe  dittHiati&ii.  It  ia  passed  through  two 
toothed  xoUers,  called  the  breacnff  machine,  whioh 
iMPeakB  up  the  shale  into  pieces  a*little  laztter  than 
gua  egg.  Thebiofcesi  shale  is  conveyed  afo&g  the 
top  of  the  zetorti  in  bogeys  and  dropped  intouem. 
A  lid  is  placed  on  the  top  of  the  xetort  and  luted 
vrxth  Band. 

The  flxit  charge  of  shale  in  this  retort  is  heated 

^vHth  ooal;  after  the  shale  has  been  exhausted  of  all 

its  productB,  the  sniting  8  is  bwered.  and  the 

baznt  coal  allowed  to  fall  mto  booe^.    The  grating 

is  now  drawn  up,  and  the  door  U  fiUcen  off  and  the 

▼alTe  P  opened,  so  as  to  idlow  the  spent  shale  to 

fall  into  the  foznaoe  G.    This  spent  shale  stiU  oon- 

taina  about  9  per  esnt.  carbonaceous  matter,  which 

bnrna  with  the  air  pasting  in  by  the  grating  8,  and 

■oivea  to  heat  up  the  next  cnarge  of  sfiale;  so 

vrhen  tbe  retorts  are  once  started  thpy  nerer  need 

ooal.     Hie  ahale  in  the  retort  takes  about  sixteen 

houni  to  sshaost  itself.    They   are  arranged  in 

benckaa,  so  thaik  when  one  side  of  the  bench  is 

workiag  the  otiier  side  is  befaig  taken  off.    When 

the  zetort  has  reached  a  dull-red  heat  Tspooxs  are 

^▼en  off  the  shale,  which  are  ^wn  by  mna  down 

the  pipe  N  ihrouii^  a  main,  which  condenses  most 

of  the  erude  <nl ;  the  ammonia  gas  and  stoun,  along 

with  the  non-condensible.  pass  through  a  series  ck 

pipee  standing  Terticaliy  m  the  air. 

Trheae   ptpes  condense  tiie  steam  into  water, 
whidli  holds  the  ammonia  gas  in  solution,  and  the 
nod-oondenaible  gases  pass  throueh  pipes  to  the 
retorts,  where  they  are  used  for  ilmmmatang  them 
at  night,  and  help  to  heat  them  up.    The  crude  oQ 
and  antmonia  water  is  run  into  a  tank,  where  the 
aTnswmiiw  water  falls  to  the  bottom,  owing  to  it 
having  a  higher  spedfic  grayity  than  the  erude  oil. 
The  tank  is  fitted  with  astopoockat  the  bottom, 
vrbidi  serves  to  run  off  the  ammonia  water  £rom 
the  crude  oil  into  another  tank.    There  is  about  66 
gallona  ammonia  water  of  2^''  Twaddle  or  spedfic 
gravity  1*012  equal  to  0'227lb.  sulphate  of  mitinftniii. 
per 'ton  of  shale.    The  ammonia  water  is  made  into 
sulphate  of  ammonia,  which  farmers  use  for  culti« 
vatian.    The  crude  oil  yaries  in  quantity,  according 
to  the  shale ;  but  the  ayerage  amount  is  about  SQ 
gallons  per  ton  of  shale,  haying  a  sp.gr.  of  about 
*8G0.     The  temperature  of  the  Henderson  retort 
does  not  exceed  1,000°  Pahr.   scale.    The  retort 
must  be  kept  at  a  low  temperature  to  obtain  good 
crude  oil ;  if  it  is  allowed  to  get  up  to  a  bright  red 
heat  more  ammonia  and  non-oonaensible  gases  are 
obtained,  but  less  crude  oil,  which  has  a  tarry  com- 
position, and  will  not  refine. 
Broxburn.  Thomas  Olarkaon. 


TTSEFUL  An)  SCIENTIFIC  ITDTES. 

»•• 

The  inside  railway  service  of  the  Paris  Exhibition 
has  been  undertaken  by  M.  Decauville,  of  Petit 
Bourg,  who  has  suppliea  and  laid  down  a  double 
line  of  24in.  ^uge,  and  steel  rails  of  191b.  per  yard, 
fitted  with  his  patent  steel  sleepers  and  base  plates. 
The  lii^e  is  3|  milee— six  kilos. — in  length,  the  start- 
ing point  being  the  Ghure  de  la  Concorde,  which  is 
the  nixncipal  entrance  to  the  Exhibition,  opposite 
the  Minist^re  des  Affaires  Etrangdres.    l%e  lines 
traverse  the  Esplanade  des  Invalides,  Quai  d'Orsay, 
Pont  d*Alma,    Eiffel  Tower,    and  thence  to  the 
Galerie  des  Machines,   opposite  the  new  Bastille. 
Tliere  are,   besidee  the  two  tennini,  Gaie  dela 
Concorde  and  Oalerie  des  Machines,  three  inter- 
mediate   stations:    (1)    Pont   d*Ahna,   (2)  Pahus 
d' Alimentation,  (3)  Tour  Eiffel.    The  service  will 
be  effected  with  ten  locomotives  and  100  carriages 
of  new  and  various  designs,  the  trains  followmg 
each  other  every  ten  minutes  from  nine  o'dooJc  in 
the  morning  until  midnight.    There  vnll  therefore 
be  188  trains  per  day  during  the  week,  and,  if 
necasaiT,  300  will  run  on  Sundays,     ^sitors  to 
Paris  interested  in  portable  railways  should  visit  his 
works  at  Petit  Bourg,  where  they  will  be  able  to 
gain  some  idea   of   the   enormous  extent  of  the 
varioos  departments,  and  also  see  at  work  the  power- 
ful tools  and  machinery.    The  works  are  connected 
with  the  main  line  at  Corbeil  by  his  electric  tram- 
way of  24in.  gauge,  which  every  Tuesday  and  Friday 
meets  the  tzains  leaving  Pans  at  11.20  and  1.30, 
enabling  visitors  to  return  to  Paris  by  the  express 
leaving  CorbeQ  at  4.89,  arriving  at  Pans  at  5.20. 

Iff  his  paper  on  Secondary  Batteries,'reQentiy  read 
before  the  Sodefr  of  Arts,  Mr.  W.  H.  Preece 
recommends  the  following  mixture  for  the  electrolyte 
of  these  cells  :  To  a  quart  of  saturated  carbonate  of 
soda  solution,  add  slowly,  during  continuous  agita- 
tion, 12 fluid  ounces  of  strong  siUphuric  ada;  fill 
the  cell  slowly  with  water  19  parts,  strong  sulphuric 
add 5 parts,  soda  solution  1  part;  totsd  25 parts. 
The  specific  gravii^  of  the  electrolyte  should  be 
1  '210.  The  soda  solution  prevents  sulphating. 

LiPBoST  is  increasing  in  Russia.  During  the  last 
ten  yesis  49  patients  were  treated  in  the  St.  Peters- 
biug  hospttals,  half  of  whom  were  natives  of  the 
city.   Hie  Baltic  provinces  suffer  most  from  the 


REPLIES  TO  QUEEIES. 


-♦♦«- 


%*  In  th^r  anHperif  CorrespondenU  are  rupeet' 
fuUy  r$queited  to  mentym,  in  each  inaUmee,  the  title 
ana  number  of  the  query  atked. 
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[67996.]— Ivopy.— In  «*  Nun.  Dor.'s  "  answer  to 
Pommes  de  Terxe,"  he  says  that  "  the  best  imita- 
tion or  substitute  for  ivory  is  celluloid,  but  that 
substance  has  not  the  gram  of  ivory."  '*  Nun. 
Dor.j"  though  usually  well  posted,  is  quite  behind 
the  times  so  far  as  the  advances  in  the  technique  of 


the  manufacture  of  that  most  protean  of  allmateri 
(celluloid)  are  concerned.  I  mdose  you  herewith  a 
slip  of  celluloid  ivory,  in  which  the  grain  is  mar- 
veuoualy  well  imitated^  and  I  have  i^ing  on  the 
table  bcooro  me  a  slab  6m.  long,  Sin.  wide,  and  Jin. 
thick,  in  which  the  anpearances  of  the  natural 
product  are  so  faithfully  Imitated  that  I  doubt  if 
anyone  without  the  aid  of  chemicals  or  the  micro- 
scope could  tell  the  false  from  the  true.  Not  only 
aro  tiie  longitudinal  stria  most  accurately  followed ; 
but  at  the  ends  the  concentric  arrangement  of  the 
natural  lameHae  is  preserved.  I  have  not  tested  the 
specific  gravity  of  the  imitation ;  but  it  must  be 
very  close  to  that  of  the  natural  ivory.  Among  the 
more  recent  imitations  of  natural  products,  with 
celluloid  as  a  basis,  I  may  note  Mexican  onyx,  moss 
agate,  cornelian,  tortoiseshell,  and  similar  semi- 
ludd  substances,  and  all  so  faithfuDy  copied  that 
only  by  **  hefting  "  can  the  imitation  be  detected. 

F&Ainc  L.  Jambs. 
P.O.  Box  668,  St.  Louis,  TJ.S.A.,  May  7,  1889. 

[68036.]— Battery  Tranaformers  (TX.d.)— I 
quote  from  '*  Dvnamo-Electric  Machinery  "  : — **  A 
large  number  of  storsge  batteries  are  to  be  charged 
in  series  at  a  high  potential,  the  series  afterwuds 
divided  up  or  rearranged  so  as  to  discharge  larger 
currents  at  lower  pressure.  This  system  is  applicable 
to  direct-current  working  only,  and  not  to  alter- 
nating currents,  and  has  the  advantage  of  storing 
the  consumer's  supply.**  Yoookt. 

[68230.]— O-.W.B.  Autonmtio  Vacuum.— If 
I  might  be  allowed  to  be  so  impertinent  as  to  advise 
anyone,  I  would  make  the  pertinent  remark  that  it 
is  just  as  well  to  understand  just  a  littie  of  a  subject 
before  rushmg  into  print.  *'B.  B.  W.*'  (p.  243) 
doesn't  think  the  Westinghouse  "can  beat  the 
automatic  vacuum*'  as  a  train  stopper;  but  there 
is  no  necessity  for  him  to  '*  think  *'  at  all,  because 
the  proofs  that  the  Westinghouse  is  the  quickest 
train-stopper  have  been  pubuahed  and  aro  available 
to  sll.  But  what  a  funny  notion  to  think  that 
stop^^  the  "  wheels  running  round"  is  what  is 
requirea  in  a  brake !    Why,  that  is  just  what  is  not 

Suired ;  for  if  you  could  stop  every  wheel  in  a 
b  at  once,  you  would  simply  skid  along  on  two 
surfaces  of  polished  (not  to  say  bumishM)  steel. 
No ;  von  want  to  check  the  speed  of  rotation  of  the 
wheels— not  stop  them  ail  at  once.       Nun.  Dob. 

[68336.]— Dynamo.— If  "Hopeful**  cannot 
find  dimensions  of  a  dvnamo  suitable  to  his  purposes 
in  back  numbers,  I  do  not  know  whero  he  can  find 
tiiem ;  for  anyone  who  has  glanced  over  the 
pages  of  the  English  Mschanio  during  the  last 
two  years,  say,  must  have  been  surfeited  with 
dynamos — at  least,  I  should  think  so.  C.  M. 

468339.]— ParaiBninff  Carbons.— If  our  querist 
f'.E.Met.Soc."  had  actuaUy  tried  ''8igma*s** 
method,  he  would  not  have  sent  his  query.  It  is  as 
simple  as  AB  C.  Tou  wet  the  parts  of  the  carbon 
whero  you  don't  want  the  paraffin,  and  then  you 
copper  the  parts  where  connection  is*  to  be  made, 
which  is  done,  of  course,  with  a  "  wet  **  solution. 

Nun.  Dob. 

[68340.]— Camera  on  Bicycle.— Is  ** Brassy" 
so  nelpless  that  he  cannot  make  a  couple  of  rods  to 
support  his  *^  bike,**  while  the  camera  is  clamped  to 
it  by  anything  suitable.  What  is  his  diffioultyP 

Pbbzpatbtio  Pboto. 

[68347.]  —  Meronry  Bemoving.  —  If  the 
aluminium  is  heated  in  an  oven  the  meroury  wiU 
be  driven  off  in  vapour ;  or  ^he  querist  can  apply 
the  blowpipe.  At  any  temperature  over  675°  ianr. 
merouzy  Doils,  and  consequently  it  is  easily  driven 
out  of  any  amalgam  by  raising  the  temperature. 

J.  T. 

[68360.]— Telephones.— ''Signal'*  can  find  all 
the  information  he  requires  in  back  volumes.  The 
quantities  of  "wite  he  has  on  his  magnets  will  do, 
and  he  can  use  ordinary  telM^ph  wire  for  the 
"line."  A  couple  of  Ledanch^s  at  each  station 
will  give  him  all  the  "  power  '*  he  needs.  He  should 
look  up  his  bade  numbers,  as  this  subject  has  been 
described  almost^more^f  nlly  than  the  aynamos. 

O.'M* 

[68362.]— Bxhaxiat  Steam.— The  objection  to 
turning  the  *'  exhaust*'  into  a  chimn^  is  that  the 
steam  ruins  the  mortar  of  the  chimney.  The  query 
is,  however,  rather  a  funny  one.  Is  it  an  examina- 
tion question  ?  X. 

[68363.]— Electro-Plating  on  Z 
**B«aumer"  will  find  a  useful  artiele 


&o. — 
on  ''PUting 


[68366.]— 
the  ordinary 
cover  with  nni 


Organic  Bodies  with  Metal"  in  No.  908.  It  is  by 
Dr.  F.  L.  James,  of  St.  Louis,  and  giyes  several 
methods.  If  *'  Beginner "  cannot  procure  tiiat 
number.  I  will  make  an  extract  from  the  artide, 
which  snail  give  him  all  the  information  he  really 
needs;  but  ^* coppering"  is  a  rather  inferior  pro* 
Why  not  saver  r  Nuw.  Dob. 

Brass  Oaating. — ^Make   the  core  in 
way,  as  frequently  described,  then 
dy-^und  plumbago. 

[68366.]— Amber  Vamiah  for  Violin.- Don't 
understand  about  violin.  Amber  varnish  is  the 
same  for  any  purpose,  and  is  made  by  melting 
amber  in  an  iron  pot  and  adding  pure  unseed  o£L 
Take  61b.  of  pale  dear  amber,  fuse,  and  add  two 
gallons  of  hot  clarified  linseed  oiL  Boil  until  it 
"  strings,'*  and  when  nearly  cool  add  four  gallons 
of  turj^tine.    See  p.  368,  Vol.  XXYII. 

Nun.  Dob. 

[68368.] — Small  Forge. — I  would  recommaad 
« Amateur'*  to  procure  No.  1,141,  and  study  the 
artide  on  p.  491.  He  can  also  find  diagrams  of 
forges  in  many  back  volumes.  Of  course  "  Amateur" 
does  not  say  whether  he  wants  a  portable  or  a  fixed 
forge.  T.  J. 

[68362.]— The   Mass   of    a   Bixuury   Star.— 

The  formula  for  any  planet  is  ^  ^  1  >|-  m. 

a  ■•  distance  from  sun  \  xp^^v,  ^„-i  ♦«  ««m» 
T  -  revolution  }  ^^^^^  «1"*^  ^  '»»^- 

m  *  mass  of  planet ;  sun  equal  to  unity. 
For  Jupiter  we  have — 

3  log.  a  *=  2*14871  (to  save  printing) 

2  log.  T  ^  2-14830  (2-14890) 


log.  (1  +  m)  ■■  0*00041 

Is  this  what  "  Finsbury  '*  wants  ?  Tbia. 

[68391.]— Hot- Water  Clronlation.— I  have  no 
means  of  testing  the  actual  bursting  point  of  | 
compo.,  but  adhere  to  my  opinion  that  it  is  insuffi- 
dent  to  stand  66lb.,  to  say  nothing  of  the  work- 
manship. Skzbo. 

[684S2.]— Apropos  of  Horn.— The  inabilxty  of 
the  French  Qoverament  to  proonre  it,  at  a  tinie  of 
war  with  Ghnat  Britain  for  use  in  lighthouses  and 
ships'  lanterns,  caused  them  to  apply  to  a  aa^ant^ 
M.  Alexis  Bochon,  for  a  substitute.  He  then  in- 
vented, in  Hardi,  1798,  a  transparent  material  of 
a  resinons  vaxnish  nature,  formed  on  a  woven  wire 
foundation,  aadamdiedit  to  the  purposes  for  whioh 
horn  had  been  used,  and  to  roofi  of  buiUtings.  It 
is  interesting  to  note  that  a  company  has  jnn  been 
farmed  to  work  this  invention  as  a  noeeUy, 

WOODVOBD. 

r68467.J— Ooaoh  Painting.  —  My  diief  diffi- 
culty is  m  the  picking  out.  It  seems  almost  im- 
possible to  get  the  Imes  truly  straight.  I  think 
there  must  be  some  sort  of  gauge  usm.  Would  it 
be  askmg  too  much  of  the  gentlemen  who  replied  to 
tell  me  if  they  know  of  any  ? 

A  PooB  Blioxsmitb. 

[68477.]— Indnotion  CoU.—'' No  Indue"  does 
not  state  anything  about  his  condenser.  I  expect 
the  duef  cause  of  his  trouble  lies  there ;  try  a  con- 
denser such  as  I  named  in  my  article.  Any  fnxther 
particulars  **  No  .Indue."  may  require  I  shall  be 
pleased  te  give.  F.  W.  Mijov. 

[68630.]— Great  Western  Broad  Oange 
Bngines. — Swallow,  Prometheus,  and  Amason 
passengers,  Europa,  goods,  Bristol;  Avondde, 
passeng^  Bxeter;  Ahna,  passenger  (?  shed); 
Fenton,  Hawk,  Gooch,  and  Haekworth  passengers, 
Taunton;  BuUcdey,  Buffalo,  and Whetham,  shunt- 
ing, Sxeter ;  Bulkeley,  Lightning,  Courier,  i^peror, 
Smtan,  and  Tornado,  passengers,  Bristol ;  Python, 
shunting,  Plymouth;  Pluto,  passenger,  Ply- 
mouth or  Newton  Abbott;  Sol,  Ftince,  and 
Stag,  passengers,  Newton  Abbott;  Elephant  and 
Saunders,  ahuntmg,  Bristol;  Magpie,  passenger, 
Swindon  (?);  Meumg  and  Pollus,  passengers, 
Plymouth;  Bover,  passenger,  Bristol;  i&go, 
goods,  Plymouth ;  Bupatoria,  and  Queen, 
passengers,  Bristol:  Dewrance.  paaseng^, Exeter 
(?) ;  Camel,  goods  (?  shed) ;  Seoastopol,  BsJachiva, 
liord  of  tiie  Ides,  and  Iron  Buke,  passengers, 
Bristol;  Sir  Watkins,  goods,  Bristol;  Zebra, 
passenger,  Plymouth ;  Crimea^jpassenger^  Bristol ; 
Murdoch,  passenger  (f  shed).  The  above  is  a  list  of 
allthenamesof  broad-gauge  engines  that  I  kaow.  I 
have  no  absolutdy  certain  information  as  to  what 
sheds  they  are  mationed  at.  I  have  mentioned 
those  which  they  are  known  to  frequent. 

W.  E.  C«  B« 


[68384.]— Mean  and  Apparent  Time.- 
querv   by   "W.  H.  H."    has  been  replied  to  \p 
'^  F.B.A.S.,"  but   I  confess   that   I   never   ocr' 
understand  explanations  where  the  Ediptio 
Equator  aro  both  brought  in ;  and,  without  a 
ing  any  diarespect  to  tae  Equator,  I  think  tl 
means  of  ordmary   **  projections"  and  ana 
geometry,  the  subject  can  be  made  dear  t 
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long  hoiuoDtil  BjTow  is  dnwn  throogti  the 
ths  winter  solitice,  and  poLnti  out  the  directioit  in 
whidi  ths  N.  pole  is  made  to  lean  awaj  from  the 
sun  at  the  aolnticejthe  &xis  keeping  parallel  to 
itidf  It  all  timea.  We  know  from  Kepler's  l&wii, 
that  the  wth  trevela  feiter  when  neat  the  ends  ot 
the  ellipae  tbao  when  near  the  middle,  lo  that  if  we 
suppose  an  imaginair  earth,  M,  nhich  describee 
equal  angles  in  equal  wnea  louud  the  sun,  the  real 
outh  B  wm  be  before  the  mean  nioviiig  earth,  and 
theangleMSEwill  tepreaent  in  minutes  ot  time 
(taking  360*  =  34  hours)  the  difference  between 
tOMui  and  ^pai«Dt  time,  so  f  u  as  the  elliptidtr  of 
th«  orbit  ii  oODcerned.  If  we  draw  T  E  paislld  to 
S  K,  the  angle  TE8  =  MSB;  the  dntted  mn  T 
■uri  therefore,  be  considered  the  "mean  sun,"  and 
S  the  ^mnnit  sun,  and,  as  the  mean  sun  evidently 
UUMM  the  meridian  before  the  apparenC  ■□□,  we 
mnriadd  the  time  re^iresented  bf  the  angle  SET 
to  the  ^pArent  time  in  order  to  get  the  mean  time. 
In  otlur  parts  of  the  orbit  we  shall  have  to  add 
or  subtnct,  aooordinK  to  the  season.  The  angle 
HSE  .  TES  =  le  an.  F  S  U,  as  found 
bj  "Kepler's  Pinblem,"  which  was  discuised 
in  former  numbers  of  the  Exoush  MscHAinc. 
Now,  suppose  the  axis  of  the  earth  to  be  per- 
pendicular to  the  plane  of  its  orbit,  as  represanted 
(enlaiged)  bv  the  drcle  on  the  left,  and  P  a  place 
on  any  parallel  of  latitude  ;  oIbd  sunpose  that  the 
earth  g^oes  round  the  sun  at  a  uniform  angular 
nieed,  it  would  be  mean  noon  at  F  ;  bat  suppose 
tne  axis  to  be  inclined  to  the  vertical  at  no  angle  A 
^aee  bottom  of  figure)  ^  than  the  drde  of  latitude 
becomes  an  ellipse,  as  m  the  middle  drtde,  uid  in 
order  to  find  the  noon  point  On  the  ellipse,  we  must 
draw  a  tangent  M  N  at  right  anglea  to  the  direction 
of  Uie  sun's  raTSr  touching  the  dlipae  ^  B '  then 
the  an^  FCB,  when  ninad  out  flat  as  m  the 
ti^t-hand  circle,  rqnesak^  in  minute*  of  time,  the 
dmaranoe  between  mean  bme  and  ^naxent  time 
aocming  from  the  incBnaUaa  of  the  aus.  To  find 
whether  we  are  to  add  or  snbtzact  this  difforenoe  to 
the  obeorred  time  in  order  to  get  mean  time,  we 
may  transfer  the  angle  P  C  B  to  the  point  of  obser- 
vation F.  The  dirsEition  of  the  observed  sun  will 
then  be  F  T,  and  that  of  the  mean  sun  P  X  i  the 
result  of  tilting  the  axis  has  therefore  been  to  more 
the  sun  (as  it  were}  to  the  west,  that  is,  to  put  the 
dock  on ;  the  mean  time  will  therefore  be  dower 
than  the  apparent  time,  and  so  we  mutt  subtiact 
from  the  apjisrent  time. 

Bath.  M.I.C.E. 

[BSolS.J—Oompraaaed  Air.  —  for  a  water- 
jacketed  compression  pompvoa  may  take  it  that  the 
air  is  oompreesed  isothermony. — i.e.,  the  compression 
curve  follows  Boyle's  law.  Also,  in  ordinary 
engineering  practice,  no  one  bothers  about  the 
dedmal  as  to  the  exact  pressure  ot  tl 
token  as  ISlb.  per  square  inch ;  then 
premion  =  60  -^  lo  »  4,  absolute  work  done  by 
expansion   (or  work    required   to  compress)  of  a 

gas,  according  to  Boyle's  law  ~{p  n  '^^  x  D, 

where  P  —  initial  (or  maximum)  preHore, 
A  ~  hyperbolic  logarithm  (see  tables  m  "  Holea- 
worth  "j,  R  =  ratio  of  expansion  (or  compression), 
and  D  distance  moved  in  feet.  Thus,  in  oui 
example,  since  lOcJL  at  601b.  are  required,  lOc.ft, 


:(" 


Loceasarr:  t! 

'  expanding  from)  6Dlb. 

J^j;386_\  [_  15)  =  361b.  eSeotivB, 


the  atmosphere  helps  by  151b.  per  sqnare  inch. 
area,  then  piston 


quanti^ 


LUst  equal    40(t. 

-  36  X  144   X  40    -?-   3  

theoretically,  or  S,300tt.-lb.  of  work  pet  minute. 
Now,  772ft,.lb.  -  1  thermal  unit  (Joule's  equiva- 
lent—(i.e..  lib.  water  raised  1°  Fahr.)  ;  therefore, 
6,200  -b  TT2  ~  6-74  thermal  nnit.  Next,  taking 
weiriitofairBtO-08721h.  per  cubic  feet,  we  have 
totid  weight  of  air  as  0-OSD72  x  40  -  3-2288,  and, 
taking  sp.  heat  of  sir  at  0-24,  the  thermal  units  oor- 
respcmding  to    1°   rise  of   temperature   —  3-2288 

X  0-U  .  0-776  -  8-r  Fahr.,  as  the  temperature 
riM  due  tothis  work  done.  Of  course,  if  allowed  to 
rise  in  temperaton,  the  work  required  to  compress 
the  air  is  greater,  and  the  temperature  beoomes 
higher  still.  I  only  give  the  above  to  explain  the 
method.  As  to  Uie  nuant^'-  '  — '"  "- 
quired  to  cool  the  aboTS 
you  don't  say  to  what 
allowed  to  rise,  which  is  an  essential  factor  in 
ilem.  It  it  is  allowed  to  rise  to  the  tem* 
ot  the  air  60°  Fahr. ;  then  since  each  pound 
of  water  takes  up  (60-40)^20  thermal  units .-.  6-74 

-  -"■      0-337Ib.  =  roughly,  s^gallon,whiobBhould 

..jled  into  the  pump,  as  such  a  small  quanti^ 

would  be  troublesome  to  pass  through  a  Jacket ;  but 
it  has  the  defect  of  reducing  the  efficiency  of  the 
refrigerator  by  not  allowing  the  temperature  of  the 
air  to  fall  so  low.  As  to  the  second  part  of  your 
quety,  I  most  point  out  that  it  is  contisdiotory.  You 
-ippose  it  to  f«*pe  into  a  receiver  of  a  volurae 
I  SOOc.ft.,  and  yet  suppose  it  to  retain  its  initial 
abs.  vol.  and  pressure  ••  161b.  and  40c.ft.  If  it 
expands  twenl? times,  WBoyle'slawtheabe.  pnas. 

shDuldbe-».    —      -  ' . ,. . 

much  lower 

expands  it  tails  II ,.     .   ...        .  _,  

and.  in  tact,  behaving  exactly  as  if  the  the  vol.  

really  much  larger  than  it  actually  is,  and  this 
cooling  is  the  eesenoe  ot  the  whole  business, 
and  the  amount  ot  cooling  is  that  due  to  the 
thermal  equivalent  of  the  work  done  by  the  escaping 
air,  at  the  range  of  expansion  given  =  20,  or,  what 
comes  to  the  same  thing,  the  giving  out  of  the 
expanding  air ;  the  work  put  into  it  by  the  act  of 
oompresslon,  and  afterwaHs  extracted,  thisneces- 
aitatee  a  tall  in  temperature.  Imagine  a  cylinder, 
fitted  with  a  piston  free  to  move,  the  cylinder  being 
200tt.  lonA  and  Isq.tt.  area,  and  the  piston  at  one 
end,  which  is  fitted  with  a  cover  and  a  panage  con- 
necting it  with  the  campreasing  pump.  On  the 
compressor,  dischaige  valve  liftiiu  air  is  B' 
the  expansion  cyliniur,  driving  it  ^rwaiii 
the  volume  is  lOc.ft.,  as  there  it  no  expansion 
there  is  no  fall  in  temperature.  Work  is  done,  it  is 
true ;  but  it  is  equal  and  opposite  to  that  done  on  the 
oampreetor  piston,  so  the  two  balance.  The  air 
supply  is  now  cut  off,  and  the  piston  moves  forward 
under  the  expansive  force  ot  the  air  behind  it.  Now 
the  mean  pressure  behind  the  piston  may  be 
expressed  by  the  formula  first  mentioned — viz., 
P  X  L^  where  P  =  the  initiil  absolute  pressure. 


part  ot  the  stroke  we  have  nothing  to  do.  Best 
must  be  eupplisd  trem  somewhere,  it  is  true, 
because  work  is  done ;  but  that  heat  is  tnpplied 
to  ths  DompressoT  piston  in  the  form  of  a  mechaiiicsl 
push.  The  latttt  part  of  the  stn>ke  is  that  which 
oanae*  the  fall  of  tampentute.  The  hyperbolic 
logaiithm  of  a  nDmbat  it  the  ordinary  logarithm  of 
tb  number  by  2-302686.  The  common  logarithm 
ot  20  =  1-30103  =  rougfaly  2-996,  and  therefore 
mean  pressure  =  60  K  0-14976  -  B-985.  Thitpret- 
tore  acts  through  200  —  10  —  I90ft.,theiafonwort: 
infoot-pounds'' 8-966  x  190  «  144^246,S2efUb., 
and  Uie  thermal  onita  oorresponding  to  this " 
246,829  -  773  =  Rin^y  3,184  T.  units.  Now, 
since  we  have  3-22881b.  of  air,  which  will  give  cut 
0-77S  T.  nnitt  per  degree  Fahr.  tall  in  temperatus 
.-.  3,184  -^  0-7TS  -  4,100  about  =  fall  ot  tem^ffla- 
tnre  in  degrees  Fahr.,  and  ■■'-"*  ""  ••»'*  "*•'  ■ 


from  wall -known  laws  1  and  tiis  expansion  must  be 
r^ulated  to  suit  the  desired  temperature.  If, 
for  example,  we  expand  it  10  times,  then  ne 
have  23  T.  units,  odrremonding  to  a  ftU  of 
toupentuie  of  30°  Fahr.,  and  ths  air  it  rapplitd  st 
a  temperature  "2*  below  freeiing  point.  Of  conns, 
all  the  foregoing  assumes  that  tha  air  is  perfectly 
dry.  A  Tsry  small  proportion  of  water  u  the  sir 
will  cause  an  enormous  rednotion  in  the  nafi  of 
tempeimtnrei  given  above,  even  when  the  air  is  not 
reduoed  to  treeong  temporatun,  but  only  "  cooled." 
If,  however,  it  is  reduced  below  froeiing^paint,  t"— 
■  -      -    ■  -  "    '    '     ( eai^  poun 


b  poimdot 
r  tvqnires  147  T.  units  to  freexeit—i-e.,  147T. 
I  is  the  •<  latent  beat"  of  lib. of  ice  at  3^ Fahr. 
Jf  course,  tlie  air  may  be  expanded  in  a  cylmdsr 

a^nnected  to  the  same  arank-ihaft  as  the  steam 
cylinder  without  affecting  tha  foregoing  calculaticos, 
when  the  "  efflidency"  of  the  apparatus  is  about  0-G 
—i.e.,  for  every  lOOft.-lb.  of^  work  eipendsd  in 
compresmng  the  sir  about  GO  is  Totumed  to  the 
crank-shaft,  and  only  40  have  to  be  supplied  by  the 
steam  boiler.  lu  the  "  Bell -Coleman  mafliinw, 
used  on  board  ship,  the  expansion  is  so  reguUtsd 
._  _- —  . : —  (,(  about  70*  of  frost— i.e.. 


XT" 


[68562.]— Uaxtmi  and  Kinlm*.— Tlievaliaui 
expressions  for  the  area  given  in  the  replies  to  this 
query,  though  differing  m  form,  are,  of  course,  sU 
aenfical.  Taking  "  J.  B.  C.'s''  as  the  aimpltrf- 
namety — 


rf3           x\ 

Ii           1  +*■ 

-  =  0 

vr-fl 

^ 

!.-iVa 

This  would  be  negative  if  the  ™lue  tor  i  mode  tiis 

and  positive  if  it  made  it  a  nuiu- 

only  found  a  point  of  contiaiy 
re,  which  the  first  equation  above 
defines.  W.J.  A, 

[68548.1  —  Ohimlnr  Clock.- To  It*.  C.  A. 
JOKW.— Many  thanks  for  reply.  The  only  I»rtl 
do  not  understand  is  whv  Ute  baml  makea  tn 
revolutions  per  hour.  I  have  marked  ^j'^'?' fj 
make  only  one  rarolution  per  hour,  and  wwkit  on 
the  gnat  wheel  wiOi  a  locking-plats  nmromeDt.  1 
fuU  dOKViplion  of  how  to  add  a  chmung 

Nan. 

68668.]— Chimin*  Clock.- To  C.  A.  Jov& 

ily  present  movement  is  on  the  rack  striking,   i 

have  made  a  new  train  and  frame-work— there  u 

room  in  the  case  for  it.    My  plan  wns  to  n^e  «  " 

tour-quarter  dock ;'  but  I  considered  that  1  shouio 

like  it  to  chime  the  Cambridge  chimei.  and  I  sia" 

be  glad  for  more  information  how  to  prooaed,  wMj 

diameter  the  barrel  should  be.  and  how  should  1  ira 

it,  and  how  should  I  fix  my  bell,  f    What  woulfl 

the  belU  cost,  and  how  many  should  I  want  f    >  » 

1  it  wiU  lake  a  weight  of  iSlb.  to  drive  it-I  m'* 

rthat  a  61b.  weight  wiU  drive  my  new  tiwa 

iptr.    Which  of  the  wor! 

i&'s    "Watch    and    Ck 

Handbook*  *- '■ 

,]— Chiming  Olook.  —  A  diiming  *; 
paiatus  can  be  made  out  of  an  English  "g"-.^^ 
movement,  vrithout  havia«  to  purchase  snythiag 
except  the  bells.  The  going  barrel  can  1",.'^' 
verted  into  the  pin-barrel  by  rem ovmg  from  «  «« 
greet  wheel,  motion  being  imparted,  to  it  °J 
removing  the  centre  wheel  of  going  t™"  *"T,^( 
pinion,  and  fixing  it  to  the  pin- barrel  trbor,  w  ™ 
"  can  gear  vrith  pin-wheel  in  striking  train,  i" 
.?...    _._'i ■  i  have  four  no»™i 


n  the   pin-baml  should  h 


Mat  24, 1889. 


ENGLISH  1 


0  AND  WOBLD  OF  SdENOE:   No.  1,261. 


265 


diriding  it  into  the  fonrqiurtfln,  the  gpaoe  between 
each  lodong  noteh  bong  In  proportional  distanoee 
to  hold  4^  8, 12,  and  16  pins  respectiyely.  Alookmg 
plate  being  fixed  to  warning  wheel  on  striking 
train,  and  a  waning  pin  being  fixed  on  fly-arbor, 
the  ftfiiining  trsin  can  oe  looked  in  the  same  way  as 
an  American  clock.    The  moTement  would  haTe  to 


•  BEi-tS 
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be  fixed  on  the  top  of  the  dock-caae,  and  the 
arei^ht  to  driTO  it  would  have  to  hang  down  the 
outside  of  case.  A  small  wh^  of  10  teeth,  with  a 
snaQ  attached  to  it^  and  geared  with  the  minute- 
wheel  of  the  clock  itself,  would  ^a  round  four  times 
an  hour,  and  release  ohiTning  tram  hv  means  of  suit- 
able lifters  and  a  long  roa  reaching  up  through 
dock-case  to  the  chiming  lifter.  The  hammer- 
taUs  may  be  made  out  of  ffunmetal  and  faced  with 
watch  mainsming,  the  watch-spring  projectinff  so 
far  as  to  reach  clock  or  <*>iimiiyg  movement  pujar, 
and  so  be  utilised  as  hammer  sprinffs.    The  fly- 

Sinion  must  project  throush  dodc-pmte,  and  tne 
y  be  attadied  outside,  ana  must  be  of  good  size.  I 
bave  a  dock  such  as  this  chiming  now. 

Peowood. 

[68066.1— Diaphragm  of  a  Dnmpy  I«evel.— 
[  hare  just  done  sudi  a  job.  The  webs  are  in  the 
eyepiece ;  unscrew  this,  and  you  will  find  the  place, 
rhey  are  stuck  on  with  some  cement,  the  places  for 
Jiem  being  marked  with  a  dight  line.  Use  one 
strand  of  we  finest  silk.  For  cement  I  used  glue 
ind  whiting ;  diamond  cement  would  no  doum  be 
preferable.  Bonv. 

[68567.]— Xeat-Preaerving  SoluUon.— Solu- 
tion of  bisulphate  of  Ume  is  used  for  preserving  meat, 
[t  can  be  made  as  follows  :—Suli^te  ox  lime 
^plaster  of  Paris),  250  jparts;  sulphuric  add,  100 
parts ;  water,  1,000  parts.  Mix  the  add  and  water, 
uid,  when  cold,  put  it  into  a  stroncr  bottle,  and  add 
iie  soldhite  of  lime.  Now  oork  tigaUy,  and  agitate 
well.  The  Uquid  can  now  be  stramea  with  expres- 
sion and  filteied.  A.  HuaraoN. 

[68571.] — Oalooltui.— In  my  reply,  near  bottom 
}f  page,  *'  1 "  has  been  printed  instead  of  a,  the 

expression  should  be  ~  sin.—'  ^  ~  * 
aear  the  end,  "whence*' 


I. 


— 1   

a 
diould 


+  e.     Also, 
be  when.    The 


whole  indefimte  integral  referred  to  has  been  cor- 
rectly printed  in  "  A.  H.  G.'s  "  reply,  but  with  a 
Dontrary  sign  to  that  given  by  Todhunter.  My 
method  of  using  the  constant  may  be  thought  un- 
lecessarv,  as  the  same  result  is  obtained  wi£out  it ; 
but  if  the  question  was  asked  by  a  beginner,  it  is 
nrell  that  he  should  learn  both  methods.  If  in 
'«A.  H.  O.'s"  indefinite  integral  we 

rhole  expression  vanishes  whmi  x  »  0^  and,  there- 
lore,  no  constant  is  required;  wo  can  make  this 
mbstitution  because  both  of  these  expressions  have 
he  same  diff.  coeffit.  In  **  J.  B.  C.'s  "  solution  I 
hink  a  minus  sign  is  wanting  in  the  first  algebraic 
ine. 
Bath.  M.I.C.E. 


substitute 
then    the 


[68571.]— OaloQlna.— The  equation  to  "  Ion's  " 
curve  may  be  written^ 

..  ^  x\/(2ax  —  2^ 
y  »   "^ 

For  every  value  of  x  less  than  2  a  there  are  two 
values  of  y  equal  in  magnitude,  but  of  opposite 
dgn ;  the  curve  is  therefore  symmetrical  on  dther 
dde  of  the  axis  of  x»  Negative  values  of  x  make  y 
imposdUe ;  hence  no  branches  exist  to  the  left  of 
the  axis  of  y.  The  area  of  the  whole  curve  will 
consequently  be 

2 


kSa 


-   /         *  ^(^ax-7F)  dx. 

By  a  f onnula  of  reduction  the  indefinite  integral 
may  be  put  in  the  form — 

Jarv^(2tfar-  sF)  dx  ^  -  |(2flx  -  a^' 

+  «  J  \/(2  tf  «  —  a^  rf«. 

P       xy/{2ax  ''  afl)  dx 

=»a     f       ^{^ax  ^  ^dx. 
The  Utter  integral  is  known— viz. : 


Therefore 


/■ 


+  — 
2 

« 

^ax  —  af^^dx 


■         . 

a 


•  f![dn.-i(l)-dn.-i(-l)] 
-  its' 

which  makes  the  area  of  the  whole  curve  -  .  -_._ 

a        2 

as  tflir* 
Portsmouth.  A.  M. 

[68575.]— ValM  Hotaa  on  the  Violin,  Ao.— 
ThiBse  are  notes  of  faulty  intonation,  from  which 
few,  if  any,  instruments  are  entirdy  free.  Such  a 
note  is  called  a  <<  wolf."  The  notes  whidi  «  W.  L." 
hears  are  probably  harmonics  thrown  off  by  the 
sounding  string,  or  due  to  the  sympathetic  vibra- 
tions of  the  other  strings ;  or  they  may  be  the  result 
of  bad  bowinff ,  the  bow  brushing  the  other  strings 
as  it  travels  along  the  sounding  string.  To  answer 
the  question  podtivdy,  one  must  Jmow— (1^  Are 
the  notes  which  "  W.  L."  hears  in  the  senes  of 
harmonics  on  the  note  played— as,  for  instance,  does 
he  hear  its  octave  or  twelfth  P— or  are  they  alto- 
gether foreign  notes?  (2)  Does  **W.  L."  by 
**  stopped  "  notes  mean  notes  actually  damped,  or 
merely  technically  "  stopped  "  ?  Anyhow,  the  notes 
he  hears  prove  nothing  as  to  the  quality  or  tone  of 
the  instrument.  C.  J.  TAHOtiSDZN. 

[68576.] — Bnglne  for  Z<athe. — ^Your  enmne 
will  be  too  small  for  a  5in.  lathe ;  it  will  be  notmns 
but  a  toy,  though  the  two  cylinders  at  SOlb.  might 
drive  the  lathe  for  a  light  cut.  BoTisr. 

[685781  —  BeUy.  —  I  do  not  think  that 
''B.  B.  W."  will  requiro  a  relay  at  all.  A  much 
better  dodge  is  to  put  a  shunt  of  fine  wire  across 
the  bell  terminals,  line  resistance  of  which  must  be 
high  enough  to  allow  the  bdl  to  work  comfortably. 
Beddes  answering  the  purposes  of  a  relay,  it  tends 
to  reduce  sparking  at  the  bell  contacts. 

A.  H.  G1B8OV. 

[68579.]— Oonoreta  Walla.—  1.  Make  your 
bottom  story  2ft.  thick,  diminishing  to  1ft.  6in. 
above.  2.  You  can  make  the  concrete  6  to  1 — 
tiiat  is,  6  parts  of  broken  stone,  sand,  &o..  to  1  of 
Portland  cement.  3.  Tou  can  reckon  tne  cube 
yards  required  in  above ;  but  the  quanti^  of  cement 
will  vazy  somewhat  with  the  qualitv  01  sand  and 
broken  stone :  be  most  careful  that  tliis  is  pecf eotly 
clean— evajthin^  depends  on  thi»— and  use  ooaise 
sand.  4.  Tnen  is  a  cheap  work  on  concrete,  pub- 
lished, I  think,  by  Weale.  Bonv. 

[68582.]— Kedloal  Sleotrloity.— The  best  work 
I  know  of  is  one  published  at  21b.,  bv  Wood. 
Walker-street,  New  York ;  ''  Medical  ana  Surgical 
Uses  of  Electridty,"  by  G.  M.  Beard  and  Bockwell. 

VOOOHT. 

[68582.1  — Medioal  Eleotrioity.— Beaid  and 
Rockwdl^s  treatise  (Lewis,  Gk>wer-street,  London), 
price  about  25s.,  is  a  good  one.  Kimpton,  medical 
book  publidber,  High  Holbom,  woula  advise  as  to 
what  works  he  has  in  stock — that  by  Smith,  of 
Dublin,  being  a  cheap,  useful  pampblet.  Still, 
after  aU,  electridty,  galvanism,  &c.,  is  but  a  toy— 
a  placebo,  a  pour  paster  U  t^m/w^prescribed  by 
M.D.'s  as  an  admission  of  their  being  able  to  do  no 
good  by  drugs,  counter-ixritants,  &c.  That  relief 
m>m  pain  often  does  for  the  moment  result  under 
an  dectric  or  galvanic  current  I  admit ;  but  radical 
cures  are  very  rare  indeed.  Bheumatism  in  its 
various  forms  proceeds  from  so  many  different 
causes  that,  as  may  be  surmised,  no  panacea,  heal- 
all,  diur,  or  philosopher's  charm  has,  or  ever  will, 
be  discovered.  Many  years  ago  I  read  in  the  Field 
of  an  instance  of  a  well-known  racing  man  being 


cured  of  dieumatism  in  a  long-standing  chronic 
form  "brf  a  stable-boy's  prescription— i.e.,  a  plaster 
of  soft  soap  over  uie  seat  ox  pain,  in  this  case 
lumbsffo.  N'ow,  it  so  happenea  that  I^  too,  from 
youth  nad  suffered  thus;  for  some  years  it  occurred 
m  the  daytime  only,  rdief  being  obtained  by  rest ; 
but  after  a  prolonged  treatment  bv  hot-air  baths, 
decttio  batns,  aoetic  add,  the  mmenl  waters  of 
Bath,  under  the  cold  douche  after  the  Turkish  bath, 
the  pain  now  changed  to  night,  became  intense, 
rendered  the  joints  too  tender  to  bear  pressure  of 
my  bodv  when  in  bed,  and.  above  all,  prevented 
deep.  Now  I  tried  the  soft-soap  plaster  (fldi  oil 
and  potadi,  not  modem  so-callea  soft  soap),  and 
with  the  best  of  results  for  the  actual  pain,  while 
every  succeeding  rotnm  became  lees  mtense.  I, 
however,  found  out  that  the  caustidty  of  the  Soap 
prevented  me  using  it  longer  than  three  ni^^ts 
consecntivdy ;  it  was  spread  on  stout  brown  paper. 
As  to  the  rationale  of  the  therapeutic  action  of  the 
soap,  Mr.  Allopath  would  say,  '*0h!  'tis  counter 
irritation  " ;  the  homoeopath,  *'  'Tis  absorption  of 
the  potash;  see  how  kali  and  its  salts  mfluence 
rheumatism."  As  for  me,  I  am  content  with  the 
fact,  and  I  leave  theories  to  be  argued  over  by 
those  who  are  of  all  others  the  most  competent  to 
form  an  opinion — ^i.e.,  those  who  have  never  fdt  the 
pain  of  rheumatism  and  ite  effects.  Amongst  the 
xidi  salte,  bidiromate  of  potadi  figures  hi^y  in 
the  materia  medicas  of  homoeopathy  for  rheuma- 
tism, and  justly  so ;  rhus,  bryonia,  ami»,  mercury 
uid  salte,  sulpnur  and  sslts,.  nux  vomica,  sedum, 
antimony  and  salte,  aisenio  and  salte,  &c.,  one  and 
all  have  done  much  in  the  hands  of 

Thb  Ltdhky  DntfjmgKM. 

[68586.1— Alum  in  Baking  Powd«r.— The 
<<  Chemist's  and  Drugnst's  Diary  for  1888  "  gives 
the  following  as  an  illustrative  case:^A  baker, 
charged  before  the  Cambridge  manstrates  with 
selling  buns  mixed  with  alum,  pleaded  that  he  merdv 
used  a  certain  baking  powder.  He  was  convicted, 
and  proceedings  were  taken  against  the  local 
vendors,  who  were  also  committed.  Upon  appeal 
to  Quarter  Sesdons  the  magistrates'  deddon  was 
reversed,  and  coste  to  the  amount  of  £100  allowed, 
the  Beoorder  holding  that  the  alum  was  ndther  an 
adulteration  nor  injurious  to  health. 

Abtsub  HXTKTOir. 

[68590.1— Portable  Steam  Bath.— Any  tin 
vessd  will  do  for  boiler,  provided  it  is  raised  so  that 
a  spirit  lamp  can  be  placed  under  it.  The  top  should 
be  oontracted,  and  fitted  with  a  cover  on  short  legs, 
to  allow  free  egress  to  steam,  and  at  the  same  tmie 
preventing  it  sicalding  you.  Place  it  under  a  wooden 
chair— penorated  bottom  if  you  liko— and  use  for 
covering  when  in  (or  on)  the  bath  two  thicknwwios 
of  flamid  or  blanketing,  covering  you  all  vtpto  neck, 
and  well  down  over  floor.  Sofdt. 

[68593.]— Dry lCangle.—In reply  to  "Wood," 
if  you  mean  the  rollers  on  which  the  dothes  are 
wound  before  being  put  under  the  mangle,  I  should 
recommend  you  to  use  wdl-seaaoned  beech,  taken 
as  far  from  the  heart  of  the  tree  as  possible. 
Sycamore  would  also  do,  or  sallv  if  you  could  get 
it  stout  enough ;  but  wood  witn  the  end^  exposed 
must  be  seasoned.  If  everything  soes  against  vou, 
I  diould  advise  you  to  get  rings  of  brass  cast  about 
lin.  wide  and  ^'«in.  or  ^in.  thick,  neatiy  sunk  on 
ends  of  rollers,  and  screwed  on  with  three  or  four 
screws,  heads  sunk,  and  all  turned  true.  This  is 
bound  to  give  satisfaction,  and  ^ou  will  have  a 
comf orteble  feeling  about  the  splitting. 

SSXFKB  PiDELIS. 

[68597.]— Iron  Xeltlnff.— Would  the  furnace  I 
described  in  February,  1886,  hdp  you?  ItmeUs 
rapidly,  and  heate  the  crudbLe  uniformly  all  round. 

T.F.S.T. 

[68604.1— BUipse.— Let  the  diameters  A  B  and 
C  D  bisect  each  other  in  E  at  ri^t  angles.  From 
C,  with  AB  as  radius,  mark  the  point  F  in  ED. 
Divide  FD  into  three  equal  parts,  and  from  E  as 
centre,  with  two  of  these  parts  as  radius,  cut  Une 
CD  in  Hand  a.    From  K  and  a,  with  HO  as 


radius,  describe  arcs  intersecting  in  K  and  L.  From 
KandL,  with  radius  KB,  describe  arcs  OP  and 
MN,  and  from  H  and  Q,  with  HD  as  radius,  de- 
scribe arcs  NP  and  MO  to  complete  the  ellipse. 
Lines  drawn  from  K  and  L  through  Q  and  H  wUl 
diow  where  the  four  arcs  unite. 

.1.  L.  D.  Pabtbzdoi. 
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[§8609.]— Outtlnff  Tnbe  Holes  in  Tnbe  Plata. 
— fee  !«t  I  know  i»  Whitworth's  patkonij  of 
wluob  I  iei^d  akfitoh.    Bracket  n  is  flzaa  in  statable 
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TOP  Vj'e/^  OF  CUT  TfAJ  MB  AD 


podtion  on  driUinff  machine,  of  whidi  e  is  the 
spindle,  and  forms  fulcrum  for  lever,  which  acts  on 
a  sleeve,  which  revolves  within  the  lever  but  slides 
on  Hie  fondle.  A  cotter  held  firmlv  in  the  sleeve 
works  in  a  slot  through  the  spindle,  and  presses 
down  a  steel  centre  into  a  good  big  **  coitre  dab," 
in  the  middle  of  where  tube  hole  is  to  be.  Around 
this  steel  centre  the  cutter-head  revolves,  carrying 
two  steel  bits,  which  are  held  in  position  by  set  pins.' 
The  slots  6  are  made  long  enough  to  enable  vanous- 
aized  holes  to  be  cut,  paddng  pieces  keeping  the 
catters  in  correct  place.  Pre^ure  is  kept  on  the 
centre  pin  by  a  screw,  as  shown,  or  It  a  weight 
hung  on  end  of  lever.  Pressure  (or  feed)  is  put  on 
the  ontters  by  the  drxlUng  spindle,  which  acts 
thr&ugk  the  lever.  T.  F.  B.  T. 

[68610.]— Hot-Air  Engine.— I  have  no  de- 
scription of  the  engine  you  mention ;  but  believe  it 
was  called  the  "  Oee,^'  and  was  advertised  from 
160,  Leadenhan-stieet,  B.O.  T.  F.  S.  T. 

[68611.1— Lcmd  and  Bngineerlngr  Sturreyor. 
— ^About  four  yean  ago  I  landed  in  New  Totk  with 
photographic  apparatus ;  on  board  the  vess^  there 
was  bLk)  a  civil  engineer,  who  had  a  level  with  him. 
We  were  the  only  passengers  requiring  the  services 
of  the  valuer  as  w^  as  the  Customs  examiner,  "ify 
apparatus  was  packed  in  an  eaaly  accessible  box  m 


civil  Qnf;xneer  had  more  trouUe,  owing  to  the  box 
oontaimng  ^e  level  beine  surrounded  bv  an  outer 
packing-case,  space  between  being  filled  with 
smaller  articles.  After  satisfying  themselves  that 
it  was  not  a  theodolite,  we  received  their  ehalk- 
nuuEks  and  got  through  free  of  any  duty. 

SlLVKB  FBUfTKB. 

[68623.]— storing  Negatives.— ^I  put  mine  each 
in  an  envelope,  numbered  to  correspond  with  an 

any 


Irmtni 


other  partjonlais  required.   An  mdex-book  does  the 
rest.  T.  F.  S.  T. 


[68624.]— Photographlo.— I  took  our  Editor's 
advice  some  time  ago  and  bought  Spicer*s  paper, 
advertised  in  the  "£.  M.,"  since  when  I  have  nevei; 
had  a  failure  with  reasonable  care«  The  paper  has 
twice  crossed  the  Atlantic,  with  no  special  precau- 
tions as  to  packing,  and  prints  and  tones  well,  with-* 
out  any  "black  spots"  unless  there  are  "pin- 
holes" in  the  negative.  Perhaps  there  are  small 
holes  in  whatever  you  "  preserve  "  your  paper  in. 
Have  you  any  iron  or  brass  filings  dusting  about 
your  paper  ?    They  might  cause  spots. 

T.  F.  S.  T. 

[68628.]— Freeexure.— Bather  uncertain;  but  if 

Sipe  is,  say,  lin.  bore,  I  see  no  objection,  if  the 
actuation  of  pressure  is  not  frequent,  but  steady. 
Bristol.  T.  Cf. 

[68620.]— Bnlk  of  Sphere—  «  |  of  3*1416  of 
(]»diu8)>.  Sjc. 

[68629.]— Bulk  of  Spliere.— The  sdUdity  of  a 
sphere  a  cube  of  diameter  x  '6236.  O.'H. 

't68629.]— Bulk  of  0pliere.— J>iameter  cubed  by 

0*6236.  

BristoL  T.  C. 


{686^.]— Balk  of  8pliexi#-4CeUq>ly  the  eiibe 

of  the  disjneter  by '5236.  -  ' 

Plymouth.  -   r.  B.So. 

[68629.1— Bulk  of  Qphexse.- Mult^ly  the  cube 
Of  l3ie  dKttneter  by  '623998775.  Si^ose  the  srOiere 
tobeSdin.  in  diameter,  ihen  '528598775  x  36  x  86 
y  36  c^  24429*024  solid  inches.  '  '    EcnIl. 

[68630.1— PiUMhing  Brae*,  fto.— Toucan  cut 
and  F»ob  the  hples  by  a  smidl  preps,  as  you  sug- 
gest; but  the  inscription  will  requup  a  powecnu 
affair. 

Bristol.  .  •  T.O. 

[68632.]— Boat  Xotor.— A  Siemens  armature, 
4ibi.  dHu,  6ki.  deep,  will  develop 'sufficient  power 
to  drive  a  boat  20ft.  long  by  3ft'  6in.  beam,  at  six 
miles  an  hour,  if  energised  uj  12  two-quart  ehromio 
acidceUs.  'But  you  must  not  expect  to  get  eight 
Yxkti*  wock  out  of  duomic-acid  cells ;  if  these  are 
of  the  single-fluid  iype,  three  hours*  work  is  about 
as  much  as  you  can  xeasonaUv  expect.  But  if  ygu 
fit  up  18  or  20  cells  of  the  Fuller  type,  with  dh^mic 
acid  as  the  depolardnr^  you  will  be  able  to  run  for 
eight  or  ten  hours  at  a  stretch.  S.  Bottons. 

[68633.]— Watch  Bepairilifir.  —  Harden  the 
steel  for  staff,  and  temper  to  500°— i.e.,  dark  brown. 
Have  your  joentres  (runners)  perfectly  in  line,  and 
hold  tne  file  underhand,  as  you  would  a  penholder. 

WOODFOBD. 

[68633.1— Watch  Be»airing.— The  fault  is  in 
your  havixu;  your  steel  too  soft:  harden  and  let 
down  to  moe  blue.  Wheh  you  get  to  such  a  fine 
pivot  as  you  require  in  G^eva  pallet  staff,  have 
steel  runnen,  ima  use  a  flat  steel  polisher,  with  oil- 
stone dust  and  oil,  flnishing  with  bell  metal  polisher 
and  red  stuff  mixed  with  ou.  It  requires  application 
to  make  a  good  job  of  such  work. 

An  Ex-WAXcmuxEB. 

'  [68634.]— Buehixig  Fi^ot  Holee.— There  is  no 
better  way  than  that  you  describe,  except  the  uto 
of  a  depthing  tool.  WoonrOBD. 

[68634.]— Bushing  Pivot  Holee.— Your  system 
is  very  old  fashioned.  When  I  was  a  boy  I  used 
a  flimuar  system,  only  with  spring  dividers,  putting 
one  leg  in  another  pivot  hole,  and  scoring  a  seg- 
ment of  circle  through  centre  of  hole  to  be  bushed, 
repeating  same  from  another  place,  say,  at  ri^ht 
angles  to  first,  putting  in  your  solid  bush,  and  drill- 
ing your  new  hole  where  the  two  droles  cross ;  but 
you  can  buy  hollow  bushing  wire,  which  only 
requires  you  to  open  your  old  hole  and  drive  in  new 
bush,  cut  off  and  rivet,  and  your  hole  is  in  old  place. 

Azr  Ex-Waxceicakbb. 

[66635.]— Jewels.— Fully  detailed  infoimfition 
can  be  found  in  Vol.  XL  page  428. 

WOOOFOBJ). 

[68636.]— Oyoles  XTp-BUU.— I  would  sugsest 
three  leasons .  for  this  decided  fact.  (1)  When, 
walking,  your  pace  or  speed  is  slower  than  is 
possible  on  a'  machine,  and  hence  mechanical 
advantage ;  (2)  on  the  cyde  you  have  two  dead 
points  each  revolution;  and  (3)  when  waiting 
up  hill  you  lean  forward  more  than  is  possible 
on  the  cycle.  Aamsw. 

[68636.]— Oyoles  ITp-Hill'.— There  is  no  defect 
in  the  principle  of  Uie  cyde,  as  it  is  intended  to 
eoonomise  time,  not  labour.  To  accomplish  this, 
tiie  machiue  is  driven  by  pressing  on  a  snort  lever 
(the  crank),  which  turns  a  long  one  (the  spcke). 
The  latter  being  about  five  times  the  length  of  the 
former,  a  resstance  of  101b.  at  the  ena  of  it  re- 
quires a  pressure  of  over  501b,  at  the  crank  to 
ft;  but  uiis  is  compensated  by  the  fact  that 
the  end  of  spoke  moves  30in.,  whilst  the  crank 
only  moves  wo.  This  fact  enables  the  cydist  to 
cover  12  miles  while  a  pedestrian  is  doing  four ; 
bat  the  cydist  has  worked  three  times  as  hsid.  The 
machine  idways  being  the  same,  when  a  hill  is 
encountered,  the  resisutnoe  at  the  lim  is  increased 
to,  say,  201b.,  to  overcome  which,  and  to  maintain 
his  speed  "  Cydist"  must  push  with  a  foroe  of  over 
1001b. ;  but  if  he  dismounts,  he  will  no  longer  have 
to  work  the  crank,  and  therefore  one-fifth  only  of 
the  power  he  has  been  apnlying  will  be  necessary  to 
overcome  the  resistance ;  but  he  will  move  at  only 
one- fifth  of  the  speed.  The  prindple  is  summed  up 
by  saying  that  *^What  is  gained  in  speed  must  be 
paid  lor  m  power."  W.  B.  Or, 


[68680.]— BCesasoope.— Yes;  it  can  be  used; 
but  the  instruments  to  produce  the  effects  would  be 
very  ea^ensLve,  or,  at  tne  least,  very  troublesome  to 
make.  I  speak  from  expeiienoe,  as  when  one  was 
described  a  few  months  back  in '<£.H."  I  tried  to 
make  one,  and  it  was  only  by  a  vast  deal  of  time, 
tronbla.  expense,  and  labour  that  I  succeeded.  I 
use  wiu  mine  a  small  arc  lamp,  and  even  this  does 
not  give  quite  the  result  I  diould  like.' 

F.  W.  Mason. 


rubber,  thinned  with  bisulphoret  of  carbon  ;  but  I, 
mvaelf ,  much  prefer  the  first-named  redpe. 

F.  W.  Misoir. 


^-  {68644.]— ^Dyiiamo.--Ii'think«  T.,^  J);. 

savst  be  laAiouring  tuider  ecviamiitekB,:  to  aik  is  t 
aiMibiii^-eaiuible  el  resniog  *&m»  16e.p.  ,lsinpi  to 
ttdes.  Taking  the  toliisaffe  of  the  16e.p.lBiBpai4& 
voMis,  tiie*  voltf^  veqnired  wqu)4  he  i^  ^«dk.  Us 
ooi4d  be  got  mm-  a^mao&ine  with  a  6in.  Pscbfltti 
armatSBrei -wounA  miHi  -SSa yards^  Ho,.^  tisL 
The  fidd  magnets  should  be  3in.  dia.,  Tin.  bng,  oi 
the  Manchester  type,  and  should  be  wound  with 
251b.  of  Ko.  24  wire,  connected  up  in  shani  Bat  1 
fancy  you  mean  a  sraies- wound  madiine  tofeedtbe 
five  lamps  in  paralld.    If  so,  write  again. 

S.  Bonon. 

[68645.]— Joints  ih  Indiarttbber.--Bicyde 
tires  are  made  and  vulcanised  in  one  without  a 
joint.  No  satisfactory  joint  can  be  made  in  tnl* 
canised  rubber.  Bubber  is  vulcsnised  by  fint 
mixing  it  with  sulphur,  and  then  subjectingtt  to 
heat  and  pressure.  ^^• 

[68646.1- Air-Pump.— "Taia"  must  beuin 
mmd  that  the  uncondensed  vapour  has  to  be  liftd 
every  stroke,  in  addition  to  the  water,  the  fonno 
passmg  into  the  atmosphere,  the  Utter  into  hot 
wdl.  In  the  event  of  circulating  pumpbreakme 
down,  the  air-pump  can  be  used  to  do  the  wo^a 
both.  I  believe  this  to  be  the  reason  of  its  grate 
capadty.  Cvbosicxtsd  Ssqiheer. 

[68647J  —  Ooupling  Dynamos.  —  Couple  in 
senes.    'Die  other  is  subject  to  a  patent 

F.  W.  Masos. 

[68647.]— Ooupling    Dynamos.— Join  up  the 

machines  in  paralld.  ,  *, « 

W.  Pebbek  Mayoook,  ALE.E. 

[68649.]— Fitting  Seeds  to  Piano.— There  b 
no  particular  difficulty  in  doing  what  the  qnaw 
desires ;  but  there  is  one  point  in  the  scheme  wmdt 
demands  consideration.  It  is  wdl  known  that  the 
strings  of  a  pianoforte  do  not  keep  in  tone  »  wdl 
as  the  reeds,  the  result  bdng  that  when  the  itnggi 
get  the  least  out  of  tune  the  effect  of  suchaooiB- 
^ation  iB  discordant  and  offensive  to  a  muacaleir. 
When  once  a  set  of  good  reeds  are  properly  tujed, 
they  will  keep  in  tune  for  a  considerable  time.  This 
cannot  be  said  in  favour  of  the  best  piano  that  wm 
ever  made ;  for  however  good  a  piano  may  be,  » 
requires  a  periodical  tuning  of  at  least  once  m  thne 
months,  fi  the  querist  carries  out  his  acheme,  he 
will  find  it  necessary  to  tune  his  piano  oftener  than 
otherwise  would  be  required.  If  he  will  wnte  to 
me,  I  will  send  him  all  the  particulars  he  rearaie 
free  of  charge.  Eeeds  have  been  used  in  comma- 
tion  with  the  piano  many  years  back,  but  without 
suffident  success  to  merit  universsl  approyal. 
Swansea.  ^'  ^'^'^ 

[68652.]— Wood  I.abehM— Bub  with  dxalL 

[68662.]— Wood  l*abehi.— Soak  the  labds  m* 
weak  solution  of  glue  dze  and  dry ;  or,  hettflrsta. 
rub  the  parts  of  Qie  labd  you  Wish  t<>J"*»*|* 
with  findy^powdered  rodn.  W.  A.  ». 

[68653.]— Bleotro-Moto'«—Tl^«  pde-pieowarc 
at  sudi  a  distance  apart  that  the  armature  cb 
rotate  in  the  tunnd  with  a  dearance  of  about  fsiM 
round.  The  sides  of  the  tunnd,  as  shown  in  the 
cut  on  p.  45,  are  semidrcular,  to  admit  of  the  wm»- 
tnro  turning  in  it.  Yes,  five  Uyers  will  be  §»«««« 
on  the  fST's.  S.  BoriOTt 

[68654.]— Harmonlum.-af  Mr.  James  Bay* 
desirous  of  having  an  harmonium  artisticafly  ooy 
structed,  he  mustnot  expeotto  beabletodoitmiB»i, 
apart  from  suflfident  practical  experience.  Thepw, 
or  soundboard,  forms  a  very  inaportant  ^  u  «» 
production  of  good  tone.  Characteristic  tonj 
generally  sp«Jdng,  depends  orr  the  ''^▼oiong  « 
file  leedB.  If  Mr.  Day  wants  a  good  hsnnosB* 
soundboard,  he  had  better  write  to  4  good  naffj- 
factoier,  and  he  will  then  be  aWe  to  getsnaiif 
good  soundboard,  if  he  is  willing  to  Ws  rtsss- 
able  price  for  one.  For  ordinary  peopw  g«« 
those  who  have  no  particular  mumcd  tsstej  J» 
ordinary  instrument  wfll  suiRoe;  but  ^eq«» 
aspires  beyond  the  limits  of  ordinary  mnansutiie. 
and  evidentiy  requires  something  good.  «»»« 
unreasonable  to  oondude  that  it  peqinr«  J™^ 
practical  experience  to  make  a  good  iasnrumeni.  i 
could  certamly  give  him  a  good  scale  to  wort  W 

but  I  fear  it  would  be  of  little  use  withoot  «i- 
poriehce  in  the  work.  I  should  say.  Buy  one  tm* 
goodmaker.    Tiy  Mr,  Willis,  who  adveriiiw m ^^ 

Swansea.  G.  n^ 

[68665.]— Spirit  Lamp.— The  favoniito  i^ 
pathic  method  of  obtainmg  the  nM.J^ 
sweat ;  the  rousing  of  the  often  torpid  wood-ofw- 
lation;  the  Uver  and  visoens  «tiniulstioa^w^ 
increased  waste  of  the  system,  and  V^"«?;f^ 
off  of  the  effete  matter;  of  ^^^miia^ooy^ 
appetite  and  to  the  digestive.proceei  ^"'iSiff 
means  of  a  spirit-lamp  made  of  tin,  *JJ  fJPri 
of  the  flame  being  a  riiding  tin  rin^.  Th«rt  J  * 
was),  however,  a  defectin  the  •n*"^^!:. 
the  annular  wide  was  without  any  *a»»r"J^ 
current  of  air  up  through  its  oanlte  or  »»^ 
When  I  rearranged  the  lamp  iti  ^««^f  f*2  ^ 
much  increased— in  other  wordS)  the  TdOBsw 
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ascending  current  of  heated  air,  its  rapidity  of 
motioii,  and  degree  of  caloric  were  more  than 
doubled.  Any  handy  tinamith  could  make  the  first 
for  ds. ;  then,  havinff  his  pattern  and  hia  hand  in, 
2s.  6d.  would  be  ample. 

THB  LXDJVJfiY  DiSPBNBEB. 

[68658.]~Beet  Soffar.— In  1864,  aeven  weeks 
aftior  starting,  the  sugar  factory  at  Lavenham, 
Su£Folk,  waa  stopped,  the  reason  being,  I  believe, 
that  the  strontia  process  was  not  properly  under- 
stood. The  machinery  is  still  standing,  and  in  the 
market.  F.O.S.,  P.I.C. 

[68658.]— Beet  Sugar.— The  late  Sir  F.  Bolton 
commenced  the  manufacture  of  beet  sugar  at 
IjaTenham,  in  Suffolk^  in  1884.  It  is  not  carried  on 
now,  although  the  buildings  and  machinery  are  still 
there,  and,  I  beliere,  in  working  order. 

T.  D.  F. 

[68660.]— Electrical  Bepairs.— Gasaner  cells 
ore  chiefly  used  for  bells.  I  expect  they  failed  owing 
to  some  great  heat  affecting  them.  Bun  through 
the  cells  a  little  weak  solution  of  permanganate  of 
potash.  F.  W.  MA80X. 

[68660.]— Eleotrioal  Bepain.— I  am  not  par- 
ticularly smitten  witK  the  Gaaaner  battery,  though 
some  authorities  qpeak  very  highly  of  it  for  bell 
work.  The  (Gaaaner  cell  can  be  re-char|^ed  by 
sending  the  current  of  a  dynamo  through  it,  just 
the  same  as  an  accumulator.  S.  Borrovs. 

[68660.]— Electrical  Bepalm.— The  Gassner 
cell  is,  I  believe,  unique,  in  that  it  is  both  a  primary 
and  a  secondary  cell.  Tour  exhaust  cells  may  l)e 
recharged  by  passing  a  current  through  mem 
from  some  fairly  constant  battery  for  a  few  hours. 
If  you  have  any  Daniell  cells  l^  you,  join  up  three 
of  these  to  work  through  one  Ghumer,  and  leave 
them  all  night.  Or  you  mav  recharge  two  or  more 
Gasaners  in  series,  using  mree  Baniells  for  every 
Gaasner.  Failing  this,  vou  must  &11  back  on  the 
bichro.,  using  two  ceils  for  each  Gaasner,  and 
charging  for  about  3^  hours.  Send  the  current 
through  cells  firom  +  to  -  pole;  not  in  the  same 
way  aa  cell  gives  its  current. 

W.  PSBBEN  MaTOOOX. 

[68660.]— Electrical  Bepaira.— The  Gassner 
dzT  cells  are  eminently  suited  for  this  purpose,  and 
I  aon't  think  you  are  acting  wiselv  in  substituting 
Leclancfa6  cells.  I  myself  prefer  them  in  spiteof 
the  extra  expense,  and  now  always  use  the  dir  ceUs 
where  possible.  In  large  hotels,  &c.,  I  find  the  dry 
cells  are  much  better  able  to  cope  wim  the  roasmodic 
character  of  the  work  required  of  them,  wnile  they 
give  infinitely  leas  trouble  than  the  Leolanch^.  The 
round  form  are  preferable  for  this  class  of  work, 
and  each  individual  cell  should  be  wrapped  in 
paraffined  brown  paper.  There  was  probablY  a 
short  circuit  in  the  wirixig  somewhere,  whidi  thus 
ran  the  battery  down.  The  ceDs  are  eaaly  re- 
charged bv  passing  an  electric  current  of  about 
three  amperes  through  them  for  three  or  four  hours. 
The  current  being  sent  in  the  opposite  direction  to 
that  given  out  by  the  cell.  F.  C.  Aujbop. 

[68661.]  —  Tablea  of  Meaaurement.  —  The 
ratio  of  the  Cape  land-measure  foot  to  the  British 
ixnperial  foot  waa  investigated  by  the  Land-measure 
OommissionerB  appointed  by  the  Governor  on  19th 
June,  1858.  They  ascertained  that  1,000  Gape  feet 
are  equal  to  1.033  British  imperial  feet;  nence, 
ainoe  12  Cape  feet  are  equal  to  1  Cape  rood,  1 
^English  mile  is  equal  to  nearly  425*944  uape  roods. 
Alao,  since  144  Cape  square  feet  are  equal  to  1  Cape 
square  rood,  and  600  Cape  square  roods  are  equal 
to  1  Cape  morgen,  one  Cape  moigen  is  equal  to 
2*11654  English  acres;  100  English  acres  are  equal 
to  nearly  47*247  Cape  morgen,  and  a  square  mile 
equal  to  302*380  Cape  morgen. 

Methley.  Johw  Bxflbt. 

£68662.]— Telephone  OlroxiitB  and  OaU.— I^ 
'•  P.  C."  will  turn  to  page  67,  Vol.  XXXV.,  he  wiU 
find  Mr.  Tolman's  plan  of  the  connections  used 
with  the  Blake  transmitter.  Anything  clearer  it 
would  be  impoasible  to  find.  M  ji[.I.So.S. 

[68663.1— Albumen  could  be  obtained  by  boQ- 
ing  an  albumen,  coagulate  with  heat,  and  also 
largely  diltited.  Is  precipitated  by  strong  mineral 
acids.  It  exists  in  the  blood  at  the  rate  of  7*00  per 
cent.,  or  22oz.  in  1  gallon.  F.  W.  MiifiON. 

[68663.]— Albumen.—  Let  blood  coagulate, 
strain  off  the  serum,  acidify  with  acetic  acid ;  boil. 
filter,  wash  with  boiling  water ;  boil  with  alcohol 
and  with  ether  to  free  it  from  ^t.  Albumen  con- 
stitutes about  7  i)er  cent,  of  normal  blood,  and 
about  9  per  cent,  of  serum.  Sx. 

[68664.]— Keepingr  Meat  in  Vapour.— I  ex- 
I>eot  *' J.  W.  W.''  means  the  process  of  sterilisa- 
tion, which  is  carried  out  for  the  preservation  of 
articles  of  food  by  keeping  them  out  of  contact 
with  the  miorobea  of  the  air.  It  is  done  aa  follows  : 
A  little  water  is  placed  in  the  tin  and  vigorouidy 
boiled  nearly  all  away,  the  consequence  of  this  ts 
that  the  air  is  boiled  all  out,  and  all thefferms in  the 
air  kUled ;  the  tin  is  thus  filled  with^pS  vapour  of 
orator  only,  this  littie  water  is  quickly  poured  out. 
the  flubstiuice  is  quickly  put  in,  and  lapidly  soldered 


down.  It  ia  then,  practically  sneaking,  in  a  vacuum, 
as  before  the  tin  was  filled  with  vapour,  and  this, 
then,  in  its  turn  would  be  condensed. 

F.  W.  Mason. 

[68667.]— Photographic  Scx«p  Booka.— The 
only  means  with  which  I  am  acquainted,  which 
entirely  obviates  buckling,  is  fastening  them  down 
with  indiarubber  solution.  S.  BortOKX. 

[68667.1— Photographic  Scrap  Booka.— In 
reply  to  "  Giatton,"  I  would  advise  him  to  use  the 
best  glue  to  mount  his  photographs  with.  Steep  a 
littie  glue  in  water  a  few  hours  before  using,  mix 
up  the  glue  very  thin,  and  add  a  littie  sugar.  It  is 
beet  to  soak  the  prints  in  water,  and  also  to  glue 
them  and  not  the  paper.  P.  K. 

[68667.1— Photographio  Scrap  Books.— If 
your  book  is  of  ordinary  paper  the  only  way  to 
avoid  buckling  is  to  insert  tae  photos  wititout  a 
mountant  and  lyy  maaaa  of  slits  cut  in  the  scrap- 
book  leaves.  On  the  other  hand,  if  the  leaves  are 
as  thick  as  C.D.V.  mounts,  proceed  as  follows :  Put 
the  photos  in  water  for  five  minutes,  lift  out,  and 
lay  face  downwards  on  a  piece  of  clean  glass,  taking 
care  to  put  the  largest  photos  at  the  bottom ;  slant 
the  glass  to  let  all  the  water  run  off.  Brush  over 
the  back  of  the  topmost  photo  with  fresh  starch 
paste  previously  squeezed  through  a  muslin  rag; 
lift  up  comer  with  a  pin  and  lay  it  down  with  a 
handkerchief  in  its  place  on  the  scrap-book,  and  so 
on  with  the  rest ;  when  dry  they  will  be  perf  ectiy 
flat. 

Plymouth.  B.So. 

r68670.]— A  Proportion  Sum.— If  a  hen  and  a 
half  can  lay  an  egg  and  a  half  in  a  day  and  a  half, 
it  is  evident  that  one  hen  could  lay  one  egg  in  one 
day,  so  that  she  would  lay  seven  eggs  in  a  week  of 
seven  days ;  hencCi  six  such  hens  would  lay  in  seven 
days  42  eggs.  S.  Bottonk. 

[68670.]— A  Proportion  Sum.— I  should  say 
that  the  answer  42  ia  incorrect,  and  that,  as 
**B.  A."  observes,  the  correct  answer  is  28.  If 
\^  hen  lays  1^  egg  in  U  day,  therefore  I  hen  wfll 
^7 1  eggm  Ik  day,  therefore  1  hen  will  lay  {  eg^  in 
1  day,  uierefore  6  hens  will  lay  4  eggs  in  1  &y, 
ther^re  6  hena  will  lay  28  eggs  m  7  oays. 

T.  D.  F. 

[68670.]— A  Proportion  Sum.— *This  query  is 
hardly  worth  the  name,  it  is  so  snnple.  It  is 
founded  on  the  old  one  which  ia  saia  to  have 
puzzled  Dr.  Johnson,  viz.,  "  A  herring  and  a  half 
for  three  bawbees  (Ud.),  how  many  ia  that  for 
Ud.?"  Takeoffthehalvei,and*'B.A."wiUsee 
at  once  tiiat  the  answer  42  is  right ;  then  if  one  hen 
lays  one  egg  in  one  day,  six  hena  will  lay  42  efiKs  in 
seven  days.  BISc. 

Plymouth. 

[68670.]— A  Proportion  Sum.— Thia  ridiculous 
sum  seems  to  puzzle  a  great  many;  28  is  un- 
doubtedly the  correct  answer.  If  a  hen  and  a  half 
lay  an  egg  and  a  half  in  a  day  and  a  half,  that  is 
equivalent  to  1  hen  layinff  1  agg  in  1^  day,  or  6 
hens  4  eggs  in  1  day,  whicn  gives  the  answer  28  in 
7  days,  IE,  however,  we  were  to  take  6  hens,  and 
compel  them  to  lay  one  efx  every  day  and  a  haJf 
(36  noun),  at  the  end  of  7  days  we  should  find 
that  only  4  eggs  each  would  have  beoci  laid  Cf  otal, 
24) ;  but  eadi  hen  would  have  gone  24  hours 
towards  another.  It  being,  therefore,  only  a  sum 
intended  to  puzzle  by  its  tautology,  must  be  taken 
pro  rata,  giving  the  answer  as  above — ^28. 

SOOTT. 

f '  [68670.]— A  Proportion  Sum.— This  is  an  old 
catch.  At  first  sight  the  reply  usually  is,  **Of 
course,  if  1|  hen  lay  1|  egg  in  1}  day,  oy  propor- 
tion, each  hen  lays  one  egg  each  day ;  therefore, 
six  nens  in  seven  days  lay  42.*'  But  consider,  iz 
l\  hen  lay  1^  egg  in  a  given  time,  then  four  times 
that  number,  or  six  hens  should  lay  six  e^^  in 
same  time — viz.,  l^day;  therefore,  mathematioally, 
the  number  laid  in  seven  days  should  be  6  times  7 
divided  by  >|.  or  28.  But  let  us  look  further. 
Four  complete  i-|  days  are  six  days,  during  which 
24  are  laid;  but  tae  next  six  may  perchance, 
tiirouffh  animal  idiosyncrasy,  be  all  laid  in  the  latter 
half  01  the  following  1^  cfay,  conaequentiy  outside 
the  given  seven ;  but,  on  the  other  hand,  they  may 
have  been  all  laid  within  that  period.  Therefore, 
the  practical  result  to  the  basket  may  be  anywhere 
from  24  to  30  inclusive,  with  the  probabilify  only, 
not  certainty,  of  28.  F.  G.  Ll. 

[68670.]— A  Proportion  Sum.— <*  B.  A."  must 
be  jokhig  when  he  says  a  "  high-class  girFs  paper.'* 
There  are  thousanda  of  girls  in  our  Board  simoolsin 
the  Fourth  Standard  wno  would  give  the  correct 
anawer  in  thirty  seconds.  I  aaked  several  children 
independentiy ;  they  gave  the  answer  aa  42 — could 
give  no  othei>-and  that  without  slate  or  paper  or 
pencil,  as  it  is  a  simple  question  easily  solved  by 
mental  arithmetic,  thus:  one  hen,  one  egg,  one 
day;  six  hens  would  lay  six  eggs  per  day;  that 
multiplied  by  7  =  42  eggs.  There  is  no  necessity  to 
ask  the  aid  of  mathematicians,  as  high-class  ^ixls 
should  pomeu  a  slight  knowledge  of  "  Euchd," 
which  18  of  great  value  in  reaaoning.  Perhaps 
**  B.  A.'*  womd  put  the  question  to  himself  or  a 


Fourth  Standard  boy  thus :— A  boy  eats  anotaagia 
and  a  half  in  a  day  and  a  half — tSuat  costs  a  penny 
and  a  half.  How  many  orangea  would  six  boys  eat 
in  seven  days  ?  This  would  elucidate  a  "  high-claas 
girl's"  proportion  sum.  How  "  B.  A."^ki  make 
28  eggs  18  a  mystery  to  a  night-school 

SOKOXJLB. 

[68670.]— A  Proportion  Sum.- Their  reaaon- 
ing has  probably  been : 

If  IJhens  lay       1^  eggs  in  !§  days, 

(1)  1   hen  would  lay  1    egg  in  1   day 

(2)  and  6  hens      „        6   eggs  in  1      „ 
(8)    „  6    „  6x7  „      7   days 

«  42  eggs,  which  is  incorrect,  as  (1)  should  be : 
1  han  would  lay  1  eg:g  in  1 J  day  (not  1  day).  The 
correct  way  of  wornng  is : 

6  hens       H  egg      7   days  «  42      ng  --o- 
Ifh^       nS^^lTdi^  -^-/»eggB. 

CouauK. 

[This,  of  course,  is  the  correct  answer.  We  in- 
sert otners  as  specimens  of  dozens  which  have 
reached  us  from  the  principal  public  schools  and 
other  places,  where  it  mignt  have  been  tiiought 
more  'cuteness  was  cultivated. — ^Eo.  "E.M.*'] 

[68671.]— Kicro.  Photo.— Do  you  mean  micro- 
photographs  (that  is,  large  objects  or  views  photo- 
graphed down  very  siDall  to  be  viewed  m  the 
microscope)  or  photo-micrographs  (that  is,  small 
objects  magnified  by  the  microaoope  and  photo- 
graphed, thu8  enlarged)  ?  If  the  latter,  you  will 
find  P.  Jennings's  work  on  "  Photo-micrographs," 
pubUshed  by  Piper  and  Carter,  the  lK>ok  you 
require;  if  the  former,  write  again,  andl  will  assist 
you.  S.  BonoirB. 

[68671.]— Kioro.  Photography.— Then  are 
seversl  arades  on  this  subject  in  the  JSrituh  Journal 
Photo*  Almanac f  1888.  The  process  is  simple 
enough,  but  it  requires  a  lot  of  practice  to  get  good 
elf  ecu.  All  you  have  to  do  is  either  to  substitute 
your  microscope  (minus  the  eyepiece)  for  the  lens  in 
the  camera,  or  to  make  a  littie  camera  to  suit 
l-platea,  divided  into  four,  aa  recommended  by  Dr. 
Maddox  Brown,  and  fix  it  on  your  microaoope 
instead  of  the  eyepiece.  The  first  method  is  most 
commonly  adopted.  The  camera  ia  fixed  on  a 
kitchen  table,  tiie  microscope  ia  turned  down  to  a 
horiasontal  position,  the  joining  of  the  eyepiece  end 
of  the  M.  to  the  G.  must  be  perfectiy  li^t- tight. 
You  also  get  a  large  condenser  to  throw  the  Ught  of 
a  paraffin  lamp  at  a  proper  angle  through  the  object 
to  be  photographed,  and  through  the  object-glasi 
of  the  M.  on  to  the  fbcuaaing  screen  (and  siUMe- 
quentiy  the  dry-plate)  in  the  0.  For  high  power 
work  you  will  requiro  a  substa^  oondenser,  out  at 
first  a  lin.  objective  will  be  high  enough  till  yon 
get  a  little  experience.  B.Sa. 

Plymouth. 

[68673.]— Hardoninff  Lathe  Tools.-"  Bun- 
ning  them  down "  can  be  draended  upon  if  you 
will  alwaya  get  the  teaiperatiue  the  aame,  and  is 
universally  uaed  amongst  praetical  men. 

Bristol.  T.  C. 

[68674.]— Idnh-Xotion  in  Centre.— When  the 
link-motion  is  in  dead  centre  the  atMm  enters  at 
both  enda  of  cylinder ;  aa  it  acts  with  equal  pressuro 
on  each  side  of  the  piston,  it  is  impossible  for  the 
engine  to  move,  although  the  regulator  may  be 
open.  Geo.  W.  O^tbs. 

r68674.J— Idnk-Kotion  in  Centre.— When  the 
link-motion  ia  in  dead  centra  the  alide- valve  ooveiB 
both  ports,  therafore  no  steam  can  enter ;  andif  the 
engine  were  moved  in  any  way  other  than  by  steam 
the  valve  would  remain  stationary,  there  being  no 
play  in  the  link.  If  the  regulator  lever  broke,  the 
engine  could  be  driven  and  regulated  solely  by 
reversing  lever.  Yooobt. 

[68674.]— Idnk-Kotion  in  Centre.- This  de- 
pends on  the  amount  of  lap  and  consequent  advance 
of  eccentrics,  and  also  the  attachment  of  eccentric 
rods  to  ends  of  link.  There  is  alwaya  aome  move- 
ment of  middle  of  link,  but  the  lap  is  usually  more 
than  this ;  and.  consequentiy,  steun  would  not  be 
admitted  if  roos  were  crossed  when  both  eccentrics 
were  towards  cylinder  cover. 

Bristol.  T.  G. 

[68675.]— Telephone  Transmitter.— It  might, 
in  certain  casea,  be  advantageoua  to  inoreaae  the 
current ;  but  taken  as  a  nue,  it  is  not  wise  to 
increase  the  current  too  excessively,  and  it  also 
depends  in  a  certain  degree  on  the  fineness  of  the 
reaistanoe.  F.  W.  MisoK. 

J  68676.]— Telephone  Transmitter.- I  would 
iar  **  F.B.Met.Soc.'*  to  a  paper  by  Dr.  Silvanus 
Thompson,  **  Telephonic  Investigations,*'  m.  Journal 
of  the  Institution  of  Blec.  Ei^.  No.  85)  3s.  6d., 
Spon;  ortoPreeoe  and  Meier's  work,  '*  The  Tele- 
phone," 128.  6d.,  Bell  and  Sons. 

W.  PKRBEir  Hatoook. 

[68675.]— Telephone  Tranamitter.— Up  to  a 
certain  point  an  increase  of  battery  power  increases 
distinotiiess  of  articulation ;  beyond  that,  jarrinff 
and  bussing  supervene.    You  will  find  a  good  deal 
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of  Tuefnl  matter  on  this  subject  in  the  last  three 
mon^'  numljers  of  The  Telephone. 

S.  BOTTONE. 

[08077.] — Z«e8r  Irons. — ^Feed  jouryoungster  on 
oatmeal  porridee,  as  the  Sc»tch  and  Welsh  do,  and 
thus  bring  up  trcrong-boned  progeny,  this  food  con- 
taining material  for  bones.  The  pampered  town 
child,  fed  on  white  bread  and  other  fancy  children*  s 
food  deficient  in  the  necessary  phoflphates,  must 
become  weak  in  legs,  the  more  so  if  otherwise 
hearty.    'Tis  bones  your  child  wants,  not  irons. 

F.  G.  Ll. 

[C8680.] — ^Faulty  Telesoope. — ^I  would  recom- 
mend "  Astron."  to  find  out  if  the  o.g.  is  fixed  truly 
square  on  his  telescope-tube ;  if  not,  alter  it.  If  its 
position  be  not  perfectly  true  with  the  axis  of  tube, 
it  will  distort  the  image  of  a  star,  and  planetaiy 
definition  will  be  bad.  If  this  is  not  the  fault  let 
him  put  the  cap  over  o.r.,  unscrew  the  ey^ieoe, 
and  bring  a  small  candle- name  to  the  opening,  and, 
lookinff  up  the  tube  to  the  o.g.,  observe  the  images 
formed  by  reflection  from  its  oack  surfaces,  if  they 
are  not  in  a  straight  line  with  each  other  and  witn 
the  centre  of  the  opening,  which  he  can  easily  see 
by  gently  moving  the  light  a  little  sideways  to  and 
fro ;  then  the  lenses  composing  o.g.  are  not  truly 
centred  as  they  should  be  before  they  are  ]^ut  in 
cell,  and  he  must  send  it  to  some  skilful  optician  to 
have  them  truly  centred.  I  have  an  o.g.  with  this 
fault,  and  purpose  doing  it  myself. 

Hadleigh,  Suffolk.  C.  Mat. 

r68682.]— Ohemlcal.— a)  Oxidation  by  alkaline 
nitrates,  {a)  If  the  sulpnides  do  not  lose  S  on 
heating,  mix  with  3  parts  sod.  carb.  and  4  pot.  nit. 
Heat  in  crucible  to  fusion.  The  solution  m  water 
will  contain  all  the  S,  ppt.  is  barium,  and  weigh  as 
sulphate,  {b)  H  the  sulphide  loses  S  on  heating, 
mix  with  4  soda  carb.  8  nitre,  and  24  sod.  chloride. 
(2)  Oxidation  with  pot.  chlorate.  1  part  sulphide, 
3  pot.  chlor.,  3  sod.  carb.  Look  out  for  explosions. 
<3)  Oxidi^tjon  bj  chlorine.  Pass  pure  dnr  chlorine 
over  the  sulphide  contained  in  a  bulb  tube,  heat 
gradually.  Sulphur  chloride  distils  over,  and  is 
collected  in  bulb  U  tube.  This  tube  is  exposed  to 
air  to  allow  any  metallic  chlorides  to  absorb  mois- 
ture and  become  soluble.  The  sulphur  is  separated 
by  aid  of  heat,  dried,  and  weighed.  (4)  Oxidation 
by  fuming  nitaric  acid.  (JS)  Oxidation  by  chlorine 
in  alkaline  solution.  Dissolve  in  pot.  hydrate,  pass 
CI.  FQter,  acidify,  and  ppt.  as  BaS04^  (6)  Expel 
the  sulphur  in  the  form  of  sulphuretted  hydrogen, 
and  estimate  the  gas  by  anenite  of  soda,  or  paai 
into  standard  alka£ne  copper  solution,  and  deter- 
mine the  amount  of  copper  left  unprecipitated  by 
standard  stannous  chloriae.  (7)  Titration  of  alka- 
line sulphide  by  zinc  sulphate  solution  with  lead 
acetate  mdicator.  Sx. 

[68684.]  — >  TTndergTotuid  Surveiring'.  —  The 
theodolite  is  the  most  reliable  to  use,  and  those 
manufactured  by  John  Davies  and  Son,  Derby,  and 
J.  T.  Letcher,  Truro,  have  spedfd  featuns  for 
underground  work.  The  direct  effects  of  ferru- 
^ous  matter  cannot  be  avoided,  as  a  magnetic 
insulator  has  not  yet  been  discovered.  The  attrac- 
tion is  of  no  importance  in  using  the  theodolite 
after  the  first  draft  or  datum  line  has  been  deter- 
mined, and  if  triangulation  can  be  adopted  the 
needle  mav  be  dispensed  with  (vide  "Magnetic 
Surveying,''  by  W.  Lintem.  published  by  Crosby 
Lockwooa  and  Son,  London;.  The  scales  used  in 
metalliferous  mines  are  6,  8,  and  lOin.  to  the 
fathom;  the  top  survey  should  be  plotted  to  the 
same  scale  as  the  underground  survey. 

Geo.  W.  Oateb. 

[68684.]— UndergroTind  Survey.— The  theo- 
dolite,   carefully   adjusted    and  used,   will  give 


** Miner"  the  best  results.  Range  a  line,  AB, 
over  the  top  of  the  shaft;  clamp  a  straight-^ge 
accurately  on  it.    From  the  straight- edge  suspend 


two  good  heavy  plumbobs  by  means  of  copper  wire. 
Letuiem  hang  as  wide  apart  as  possible  in  the 
shaft,  and,  if  possible,  let  them  dip  into  bowls  of 
mercury  to  reduce  yioration.    The  surface-line  is 


thus  carried  down  below,  and  the  work  can  be  com- 
menced thus.  Measure,  with  exactness,  lenp;ths  a, 
by  and  r,  and  take  angles  x  and  y.  If  the  orcum- 
ferenter  be  used,  eliminate  the  evils  of  local  attrac- 
tion by  using  it  only  to  get  included  angles — ^that  is 
to  say,  read  the  bearings  of  your  lines  both  ways 
thus.  No  matter  what  local  attraction  exists  at  fi, 
it  is  evident  that  the  angle  A  B  C  is  that  contained 
between  S.  39°  W.  and  S.  30°  £.,  and  so  the  direc- 
tion of  B  C  is  correctly  fixed.  C.  C.  W. 

[68685.1— Holder  for  Small  InoandeaoeAt 
liamp.— VITould  not  one  of  the  ordinary  Wood- 
house  and  Bawson  holders  suit  you  ?  I  have  always 
found  them  very  oonvenieut.  use  Nos.  12  or  14 
B.W.G.  F.  W.  Mabok. 

[68687.]— Divlaion  Plate.  — I  have  passed 
through  exactly  the  same  difficulty,  and  will,  with 
great  pleasure,  advise  you  how  to  act.  Take  your 
wheel  off  mandrel,  make  a  pattem  as  laree  as  your 
wheel  will  allow,  let  it  be  ^in.  thick  to  bear  upon 
boss  of  wheel,  and  shaped  to  fit  the  wheel  at  base  of 
teeth,  leaving  it  hollow  between  to  save  weight ; 
file  the  slot  in  wheel  down  dose  to  boss  and  lenguien 
the  gearing  bolt  at  back  of  wheel  accordingly ;  this 
will  give  you  plain  space  on  brass  plate  sufficient 
for  three  or  four  rows  of  holes.  Tin  brass  plate  and 
wheel,  then  sweat  together  and  turn  up  to  ^in. 
thick ;  cut  three  or  four  rings  for  centre  of  holes, 
then  mount  your  mandrel  (u  possible)  in  a  friend's 
lathe  having  a  division  plate,  and  mark  off  by 
scriber,  or  with  drill  fixed  in  slide-rest  and  driven 
by  overhead  gear ;  drill  them  at  once.  If  you  divide 
by  hand,  first  quarter  your  plate  and  mark  with 
fine  point  centre-pimcn.  Then  with  point  of 
dividers  in  each  dot  halve  the  distance  between  by 
cutting  small  arcs  of  circles,  centre-punch  these,  and 
repeat  this  to  the  end.  Do  not  divide  by  walking 
dividers  around  from  hole  to  hole.  Use  fine  point 
drill  to  start  your  holes,  and  finish  with  drill  ^in. 
for  size  of  holes ;  120, 96, 56  would  be  good  numbers ; 
you  can  double  these  by  lengthening  or  diortening 
your  index  rod  half  the  distance  between  two  holes. 
This  will  give  you  sufficient  range  of  work  no  doubt. 

W.  P.  W. 

{686870  —  Division  Plate.  —  I  will  tell 
"  H.  E.  w."  how  I  made  the  division  plate  to  my 
lathe.  Decide  the  largest  number  of  holes  you  will 
make,  say  360.  Take  a  strip  of  brass  about  ^in.  or 
fin.  wide,  of  a  suitable  length  to  make  the  reauired 
number  of  holes,  about  i^m.  or  ^in,  apart,  nle  up 
edges  parallel,  scarfe  the  ends,  and  solder  into  a 
hoop.  Chuck  a  piece  of  wood  (beech  will  do  well) 
large  enough  to  turn  to  the  size  of  hoop ;  if  the 
lathe-centre  is  not  hieh  enough  set  up  the  head- 
stock  a  bit  higher,  and,  taking  very  light  cuts,  turn 
up  thA  disc  of  wood  aocurately  to  the  size  to  take 
the  brass  hoop  on  fairly  tight,  then  turn  the  edges 
of  hoop  true,  and  scratch  a  line  roimd  middle  to 
drill  the  holes  in,  which  will  make  them  nicely  in  a 
line  with  eadi  other.  Then  make  a  double-ended  dot, 
punch  the  points  about  ^in.  or  -^Viu*  apart  accord- 
ing as  you  nave  previoxisly  decided,  and  one  point  of 
punch  a  little,  but  not  much,  longer  than  the  other. 
Unsolder  the  brass  hoop  you  have  turned  up,  and 
g^tiy  punch  along  the  line  you  have  drawn,  put- 
ting the  deeper  point  of  punch  into  the  dot  last 
made,  and  so  mark  the  required  number  of  holes 
and  one  over.  Drill  the  holes  with  a  fine  drill ;  make 
into  hoop  again  ^  putting  a  pin  through  the  two  last 
holes  to  nold  it  m  place  while  you  solder  it  together 
again.  Make  an  index-peg  on  spring  piece  of  thin 
steel  (saw -plate  will  do)  and  screw  it  firmly  in  place 
at  the  back,  put  the  hoop  on  the  wood,  put  the  peg 
in  a  hole,  and  if  you  are  careful  it  vnll  hold  the 
mandrel  and  plate  you  have  previously  prepared  in 
place ;  fix  drill-stock  in  sUde-rest  with  suitable  size 
orill,  drive  by  overhead,  and  make  the  first  row  of 
holes  (through  the  plate  is  best),  then  take  off  hoop, 
unsolder,  and  shorten  to  the  required  number  of 
holes  for  second  row,  put  on  wood  again,  and  pro- 
ceed as  before,  and  so  on,  until  all  the  rows  of  holes 
are  made.  The  plate  should  previously  be  faced 
true,  and  bored  to  fit  mandrel  exactiy,  and  the  place 
where  to  fix  marked  on  plate  and  mandrel.  If 
truly  chucked  will  be  true  when  fixed,  and  the 
amount  of  error  iu  spacing  of  holes  will  be  very 
small  indeed  if  great  care  is  taken  in  drilling  holes 
in  hoop. 

Hadleigh,  Suffolk.  C.  Mat. 


UNANSWEBED  QUERIES. 

I7%0  nvmben  and  ti(Ua  of  queriu  wAieA  remain  kmui. 
maertd  for  fioe  wtek*  are  interted  in  Ud»  /ul,  md  if  «iiu 
vnamswered  are  repea$ed  four  weeks  afterwarde,  Wt  truil 
our  readere  urill  look  over  tke  list,  and  nnd  vihai  iMfamatidh 
thejf  eon  for  tke  beneJU  of  tkeir  fellow  eoMribulon, 

Since  our  last  "Vooght"  has  replied  to  (BOSS. 
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66112.  Incubator  Eegulator,  61. 
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68964.  Mensiuation«  140. 

68360.  Prof.  Lodge  and  the  Lejrden  Jar,  112. 
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L6868S.]-])Kaking  Pattern  of  Planer. -I  wish  to 
make  pattern  of  planer  bed,  but  am  Ignorant  as  to  wtudi 
way  it  should  be  made  so  ss  to  leave  the  sand  essily.  la 
the  sketches,  ribs  1,  2,  3  go  flush  with  bottom,  and  an 
hollow  except  where  the  sweep  comes  at  the  top.  Wilf 


Sai/i  is  among  the  oldest  of  our  maaufaotures. 
The  brine-springs  in  Cheshire  have  been  used  for 
industrial  purposes  since  the  days  of  the  Saxon 
kin^.  Droitwich,  in  Worcestershire,  also  is  an 
anaent  seat  of  the  salt  industry.  **  Wich  "  is  the 
old  name  of  all  places  where  salt  was  manufactured, 
and   still  surriYes   in   the    "••"<>"  ««"Mrt*.fK-»«rt». »» 


names 


Northwich 

"  Nantwich,"  and  the  like.  In  816  Kenulph,  king 
of  theMerdans,  gave  *'  Hamilton,  and  ten  bouses  in 
Wich,"  to  the  church  at  Worcester,  and  in  906 
King  Edwy  beetowed  on  the  same  establishment 
**  Jepstone  and  fiye  salt  furnaces.'' 

Thbbe  are  now  32|  miles  of  cable  tramway  in 
Melbourne.  The  number  of  persons  carried  during 
ihe  last  half  of  1888  was  over  19,7oOjOOO,  being  an 
increase  of  9,400,000,  as  compared  with  the  returns 
for  the  same  period  of  the  previous  year. 
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there  be  any  core  boxes  required  T  A  sketch  shoirisi;  ^ 
way  sudi  a  pattem  is  moulded  will  greatly  oblige.  Aw 
how  are  the  core  prints  formed  and  core  ooxes  made  to 
oore  the  square  holes  and  slots  that  take  bolt  heads  vsamj 
seen  in  planer  beds  and  lathe  saddles  \—ltKJCtna»snt' 

[68680.  l—Eleotrloally  Beoordin^  Anemometer 
—I  have  a  small  Rebinson  anemometer,  whidi  at  preM^ 
registers  in  the  ordinary  way.  Could  I  make  it  ropf^ 
electrically  by  means  of  a  metallic  pin  attached  to  dui 
which  would,  at  a  given  point  in  each  revolution,  vt^ 
upon  a  metal  aining  whereby  an  electric  current  wow 
be  completed  and  an  automaiio  registration  eif  ert«d  m  u 
ordinary  oounter.  Porhaps  some  reader  of  "  Oon  "  vooU 
give  me  f urtitier  infonnation  as  to  how  to  fit  it  up.  "^ 
anemometer  is  fixed  on  apole,  22ft.  hi^  at  a  difltaoceol 
60ft  tram  the  honse.—R.  C.  M. 

168890.]— Pooket  Coil. -I  hs:ve  a  small  poekeic'^ 
made  by_A.  Oaitfe,  of  Paris,  and  it  has  two  small  miv 
cells,    would  you  kmdly  iniorm  me  how  to  chugs  wa 

As  AllATBOR. 


]— Greaee,  to  Bemove  from  Oramte 

Paving.— Will  one  of  "ouw"  kindly  teU  me  l«w  w 
remove  Krease  out  of  a  kitchen  floor  paving  ▼><!>  P"^ 
— viz.,  OranoUthic  iMiving !— O.  R. 

reBe92.]-To  Clean  and  ProtMt  S?^^ 
PittlnffBtoHydrantBBzpoaedtoaUWeathtfS; 
Will  anv correspondent kindlv  tell om the  btNt  •'^^ 
use  in  cleaning  the  above,  ana  to  protoot  it  fzoiu  w  ^^ 
fluence  of  the  weather  t— A.  B. 

[68693.1-Mandrel.-Will  "T.  C,  Brtiitol,''or«^ 
ffive  me  the  size  and  thiokneas  and  the  *«<>'"'*J' j^JT 
it  requires  in  a  lathe  mandrel  for  a  din.  ecntw  w*-** 
conical  headstock  T— Houlo&r. 
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[08801.1— Boiler.— WOI  ■ome  praofciotl  boiler-maker 
ffire  me  aimeanoxM  of  Tertioal  boiler,  4H.P.,  to  work  at 
IXHb.,  not  omitting  tUckneH  of  plate  t— Eobkrto. 

1688BS.]— Naval  Arohitaotrura.— In  the  Honoun 
EzuL  in  naval  azohitectnre,  held  by  the  Beieooe  and  Art 
Depactment,  the  eaadidate  le  required  to  send  in  before 
the  middle  of  June  a  "  complete  building  draught "  of  the 
reaselgiTen  oat  at  the  ezam.  Can  anjrone  tell  me  how 
much  preoiidy  this  expects  t  Does  it  imoly  only  the  shear, 
body,  and  half-breadth  plaa«,  or  more  than  this !  Goula 
Fraiik  Caws  hdp  me  T-^ft£AC. 

ie88MJ— Caot-Iron  Pipes.  — I' have  about  100 
tin.  eas^iron  aoeket  pipes  to  make,  and  should  be 
slad  of  any  information  as  to  making  oores.  I 
oaTs  heard  that  in  eome  foundries  they  do  not 
dry  the  ooras.  but  make  them  of  ereen  sand.  If 
•o,  what  kind  or  oore  bar  do  they  use,  so  that  the  sand  will 
adhere  to  it !  I  have  aleo  been  told  that  by  putting  cer- 
tain things  in  the  loam  that  oores  can  be  pin  in  the  mould, 
and  wiU  not  be  injured  for  a  few  days.  Any  information 
on  above  win  oblige ;  also  name  of  good  book  on  moulding. 
— W.  TiK. 

[68897.1— Paper  Bottlee.— Can  anyone  tell  me  the 
cementing  material  used  in  manuf aoturiitf  above  t  They 
are  made  to  holdliouida  and  adds  of  all  kinds,  I  believe. 
I  want  to  proteot  ouUboards  or  papier  m&ohtf  made  witii 
paste  and  glue  from  the  aetion  of  salt  water,  having  made 
%  boat  of  thaimateriaL  I  have  painted  with  lead  and 
oil,  and  am  ftniahing  with  anti-loaUi 
want  a  cementing  material  which  wilT 
Tar  will  not  do.--Borzir. 

[68898J— Pewter  Solder  on  Olaas.— Would  some 
one  kindly  tell  me  how  to  make  solder  take  on  g^lasst 
The  eat^pisas  brooches  in  fashion  some  time  since  were 
aoldered  on  to  the  metal  baeka.    How  ia  it  dome!- 

JnwsLLsa. 

[68809,]— Copper  fSulphate  DepositUm.— I  am 
the  owner  of  a  disused  copper  mbie,  1,900ft  deep,  and  half 
fan  of  water.  This  water  contains  a  consideiame  quantity 
of  copper  sulphate  in  solution.  About  hidf-apoJleaistuit, 
with  a  hin  80Qft.  high  intervening,  is  a  lazge  stream,  f^om 
whiolL  as  I  calculate,  I  ean  get  aCHtt.P.  at  summer  leveL  I 
afaould  be  glad  if  any  of  your  sdentiflo  conespondents 
would  inform  me  if  by  means  of  a  dynamo  on  the  river  I 
oeuld  efPeot  deposit  in  the  mine— «o  a«  to  pay— of  either 
copper  or  orsfids  of  the  sulphate;  and  in  whkt  manner  I 
dhottld  set  about  the  work !— Sauios. 

[68700.1— Paultj  Beam-B&sliie.— HaTing  a  beam 
eiwine  which  doea  not  work  smooth,  ■*-"^*«g  on  two 
cohnnns,  I  should  be  gM  if  any  of  your  readers  could 
teU  me  how  to  find  out  by  trammel  and  lines,  whether 
ndins  and  parallel  rods,  goidgeons,  and  erank-ehaft  is  trae  f 
Also  how  to  set  about  it;  or  any  book  upon  the  nmeb— 
Cean»ssr8SB. 

[6870L1-Blaat  Pan.— IshaU  feel  greatly  obliged  if 
any  of  the  readers  of  vour  Taluable  paper  can  inf  ocm  me 
how  I  could  make  a  kind  of  bUst  fan  that  could  be  attaehed 
to  a  canister,  so  ae  to  draw  out  a  hot  chemical  vnponr,  and 
aleo  to  distribute  the  vapour  with  good  force  tuongh  a 
pipe  or  tube.  I  had  one  made  the  dae  and  shape  of  a 
knife-cleaning  machine,  so  as  to  diaw  the  vnpour  m  from 
the  centre  of  the  ftsn :  but  that  doea  not  give  the  required 
force.  I  should  like  xt  made  of  galvamlBed  iron,  and  the 
emaller  the  better;  also  I  shaU  require  a  pipe  that  would 
stand  chemicals,  ao  that  I  could  bend  It,  abont  six  f eet  in 
la«th.— F.  W.  A, 


[88701.}— To  Xr.  Bottone.— I  have  eastfags  for 
dynamo  or  motor.  The  diTOiwisione  of  the  ahaded  parts 
are  9|in.  high  b^  S^in.  lomr  by  |in.  thiok ;  the  tnnnel  for 
annsture  is  31m.  long,  diameter  Sin.  Heaae  give  aiaes 
and  weights  of  wire  for  magnets  and  armature ;  idao  what 
volts  axid  amperes  it  win  give,  with  how  many  revolutions 
per  minute.    I  have  no  armature.    WiU  a  solid  H 


tore  do  T— if  not,  what  wiU  be  the  cost  of  the  punehingi 
for  a  laminated  one  t  fihaU  be  mueh  •bl%adrarhelp.— 
lyoocruB. 


[68708.1— 2>ynamo.— To  Ha.  Borromi.— Would  yon 
i  eo  kind  as  to  teU  me  whether  there  is  any  book  in  whioh 


anxrea,  ana  xne  pocennai  ana  ^peeo,  a  iunpie  rule  for 
ndingthelenffth,  diameter,  tc,  of  the  woes,  and  the 
■icee  m  the  differentjparts  of  the  machine.  I  have  8.  P. 
Thompson's  book  *'I)ynanK>-Eleotrio  Ifia^inery  *' ;  but  it 
deals  with  the  theory  and  theoretical  amoonte.  I  t^r^ 
hnvB  the  *'  Eleotridan's  Pocket  Book,"  but  do  not  fhid  any 
almplii  rulea  for  building  dynamos  in  them.— B.  H.  H. 

[88704.]- Blectro-Kotor  fbr  OiroTiliir  Saw.— 
will  aome  of  our  electrical  friends  give  me  some  hints  on 
the  following:— I  have  a  dzoolar  saw  taking  If  man- 
power to  drive,  and  wish  to  drive  by  means  of  an  electro- 
motor, aa  steam  power  would  be  too  expensive  to  fttnp, 
and  there  is  no  convenience  for  gas  to  drive  a  ga»«ngine. 
AjB  I  ahduld  construct  motor  mysdf,  I  should  be^ad  if 
nnyooe  would  give  me  size  of  casthiga,  Siemens  type,  also 
the  Bine  and  amount  of  wire  for  F.aL,  and  armature.  I 
•hould  only  require  to  use  it  about  two  or  three  houra  per 
vreek.  How  long  shoold  the  ohromic-add  solution  in  ue 
cella  last,  or  does  it  lose  its  strength  after  standing  for 
aome  time  T   A  reply  wiU  greatly  oblige.— B.  A.  O. 

[8S705.1  —  Hydrocarl>o]i  Engine.  —  I  am  a 
tneehanie,  and  wish  to  make  a  hydro^carixm  engine.  I 
hAve  a  fiin.  wotkinff  eyUnder,  8in«  suction  aiKl  com- 
ineawing  cylinder,  and  a  receiver,  valves,  ftc,  crank,  fly^ 
wheid  all  mounted ;  but  I  do  not  understand  the  numsefr- 
laent  of  the  hvdro  carbon.  I  can  buy  benaoUneeaSy, 
And  aleo  paraffin  oil  and  petrolenm  spirit  Now,  wonldit  be 
t9G«t  to  paas  air  tluroughbena61ine.  and  then  dilute  it  with 
more  air,  or  to  mix  benaoline  with  paraffln,  and  simply 
•dzmw  the  air  through  it  f  I  find  I  oazmot  buy  raw  natiual 
oil.  I  do  not  want  to  heat  the  hydrocarbon  outside  the 
cylinder)  aa  in  some  engines :  and  lastly,  iHiat  preeautians 
aa  to  safety  must  I  take  t  lly  shop  is  detaehu,  and  in  a 
2mi^  open  space.— Crans. 

[68706.]- Cleaning  Keroiuy  in  Barometer 
Cistern.— The  mercury  in  a  standard  barometer  of 
Foeter'e  pattern  has  sot  very  dirty,  so  that  the  ivory  point 
la  not  deariy  reflected,  so  the  fldass  dstem  will  have  to  be 
<ma<!iewed  wf.andits  contents  filtered.  Iadoingt2iis,anold 
tncteorologioal  pobUcatton  I  happened  to  come  across 
«tetc«  the  tube  must  be  kept  horuootal  whilst  taking  off 
the  cijftera,  or  the  mercury  in  the  tube  vrfll  escape.    Is 


this  not  a  mistake  T  I  think  it  must  be  a  miqirint  for  in- 
verted, because  I  know  weU  that  is  the  proper  way  to 
carry  a  barometer  firom  place  to  place.  I  shall  be  glad  of 
the  opinions  of  skiUed  correspondents,  and  thankful  for 
references  to  any  books  treating  barometer  repairs  gener- 
aUy.— H.H.L80.8. 

[68707.]- Screwing  to  Wedges  in  Walls.— Will 
some  of  our  practloal  wectrioal  friends  please  tell  me  the 
best  method  of  wedging  walls,  and  screwing  pushes,  fro., 
to  them.  I  can  generslly  succeed  in  driving  the  wedsms 
in  fast ;  but  the  screws  sJmost  invariably  draw  out  easflv, 
on  account  of  the  screw  entering  the  long  way  of  the  gram 
of  the  wood.  Should  a  hole  be  made  in  the  wood  previous 
to  inserting  the  screw  I— or  should  the  screw  be  oompelled 
to  draw  itself  inl  I  have  tried  many  timee,  but  cannot 
succeed  in  getting  one  to  take  any  strain:  it  draws  at 
ottoe,  brinaing  the  fibre  of  the  vroodarofmd  the  thread.  A 
writer  in  toe  flrst  number  of  the  TelepJumtt  on  page  6,  says 
*'  the  wedges  hold  faster  if  made  hevsgonal  shape— much 
better  than  squars."  ICydiiBonltyia  not  with  the  wedges, 
but  with  the  screws  drawing  out.  Any  help  wiU  oblige.— 
M.y.LScS. 

[6870&M9reaM  Tinnin^.-In  No.  1S46  <*  BUIl," 
in  answering  query  07619  about  tinning  bright  parm  of 
bioyole.  advises  to  have  the  parts  greswe  Hnned.  Could 
you  tell  me  what  is  meant  by  grease  HnnJng,  or  how  it  ia 
done.— TxirxAir. 

[68709.]— The  BCarp.- Kindly  Inform  me  if  there  is 
any  book  publidied  treating  upon  harp  maldng.  WiUthey 
also  Kive  me  the  name  of  a  good  inatruetioa  book  for 
leaminglhe  harp  t— Piavist. 

[687ia]— Lend.- Wm  "B.  Sc.'*  or  some  other  legal 
corresp<iiident  <»  **  Ours"  give  his  attention  to  the  foUow- 
:— A,  a  solidtor,  holding  securities  (deeds)  in  the 


ttttiMest  of  B,  his  dient,  pawns,  without  B*s  knowledge, 
the  sscurities  bdonging  to  B.  A  becomes  bankrupt. 
What  remedy  has  Bl  ^'B.  Be."  is  aasured  the  abeveis 
not  an  idle  query.— B. 

[68711.]— Qreat  Weetem  ZiOoomotive*.— To 
what  is  due  the  hissing  sound  "  hiss,  hiss  "  made  by  these 
engines,  moat  noticeable  ehen  running  without  steam.    I 


never  hear  it  in  any  other  locomotivea.  Ctei  any  reader 
explain  the  peculiarity,  whidi  must  be  in  construction  t— 
Faaao. 


[6871S.1— German  Teaat.—I  have  read  with  interest 
Mr.  Frederick  Davis's  answer  (68488).  He  says  that  yeast 
very  often  makes  bitter  bread.  To  what  cause  can  tus  be 
attributed  I  In  what  way  doea  he  use  hydrochlorio  add 
with  the  bicarbonate  of  soda  1  In  the  case  ofyeast,  how 
is  it  known  when  fermentation  ia  complete!  oe  says  that 
adulteration  by  alum  is  easily  detected  by  the  logwood 
test.  What  is  this  test  T  Can  name  of  any  book  giving 
practical  instructions  on  bread-making  be  stated  pleasel 
— DaiAB. 

[68718.]— Bleotrio  lAmp  for  lAntem.— The 
Bdiaon-6wan  Co.  now  make  focus  lamps  for  opHeal 
lanterns,  80  to  100  volti  lOO&p.  Iwanttouseoneofthese 
with  the  aid  of  aconmuUtors,  the  latter  to  be  dharged  with 
one  of  flifrnims  early  pattern  I'WOo.p.  dvnamos  (not  ihutt^ 
wound),  which  I  now  have  in  oonstant  use  supidyixw  S6 
16e.p.  lamps.  Would  Mr.  Bottone  or  other  correspnnflent 
kindly  ear  whether  this  arransement  would  be  lucelT  to 
aliswer,  slso  the  number  of  cells  and  probable  weight  of 
suitable  accumulator  T  Would  they  be  conveniently  poit- 
able  for  taking  about  for  schoolroom  lectures!— A. 
Watuits. 

[68714.^— Xleotrlo  Zdarlit.— I  have  a  afanple  batterr— 
via.,  two  plates  ol  carbon,  one  of  ainc  —  for  the 
eleotrie  Ugnt,  charged  with  bichromate  of  potaah  and 
sulphuric  acid.  Wnen  the  plates  are  ilist  put  into  the 
aoi^I  get  a  ve^  tariUiant  light,  but  ft  gradoany  goes  duU. 
Oooid  any  of  "ours"  teU  me  how  I  could  prevent  that 
without  having  to  keep  shaking  the  battery!  Ihavetried 
chromio  aoid  inih  the 


[68715.1— Kot*Air  TBngine.— I  wish  to  can  the  at- 
tention of  thoae  of  your  readers  inteiested  in  hot«ir 
ens;inee  to  a  smaUmodal  of  Bobinsan's  patent,  which  is 
eauibited  in  a  shop^window  in  Ghsapslde.  dxmn  by  a 
Wanaer  lamp.  Thia  engine  waa  dsscrfbed  in  "Onn" 
about  a  twelvemonth  ago,  but  I  wiah  acme  one  would  es- 
plain  the  meana  to  which theairiacooled.  Thehoriaootal 
bed  plate  on  which  the  engine  resta  sasns  to  be  hollow, 
but  without  any  opening  for  the  admianon  of  water,  which 
jg  waaUy  used  to  oool  the  air  for  the  letuiu  stroke.  The 
heater  is  underneath  the  bed-plate,  aa  in  the  original 
illsgisiii,  but  if  somersader  wiukiadiv  explain  the  cooling 
arrangement,  which  seems  man  simple  thanusnal,  ha  wiU 
greatly  oblige.— BxcaartA. 

[68716.1— Piano.— I  have  a  three-pedal  piano,  which  is 
constantly  getting  out  of  tune.  The  last  time  it  was  tuned 
the  toner  said  that  the  sonndboaid  was  cracked,  and  that 
a  new  one^hidh  would  cost  from  £13  to  £18,  would  be 
required.  The  eoundboard  is  cracked  just  below  the  tuning 
keys  in  several  places.  Each  crack  is  about  l}in.  long, 
and  they  are  aU  at  the  treble  end,  where  there  are  three 
strings  to  each  note.  Oan  anyone  teU  me  of  a  way  of 
mending  the  soundboard,  or  of  lasteningthe  tuning  keys ! 
—A.  O.  G.  C. 

[68n7.1— O.B.B.  Tank  Enslnee.  —  Can  "East 
Anglian,^'  **  8tratford/*  or  othemoblige  me  with  a  sketch 
of  anyone  or  aU  of  the  different  ril  eases  of  tank  enginea  on 
this  hne !  What  colour  are  they  painted,  when  built,  and 
with  what  dhnmw'nnB !— No  Bio. 

[68718.]— 8teeL—I  purpose  making  out  at  an  old 
square  file  a  screw-plate,  and,  after  I  have  drilled  and 
tapped  the  holes.  I  want  to  know  how  to  harden  the  plate 
again,  and  also  now  to  harden  the  taps.  A  Uttle  advice 
on  sted  hanlwiing  and  tempering  would  be  thankfnUy 
received.— C.  O.  whits. 

[687191]- Oanwaa  Eanunook*  —  Xnfonnation  re- 
quired bow  to  make  a  canvaa  hammork.  I  have  looked 
up  numbers  of  '*  E.  M."  for  years  back,  but  information 
ia  only  given  for  the  manufacture  of  netted  string  ones. 
What  length  of  span  shaU  I  require!  I  can  afford  9ft 
Can  I  use  a  smaU  piece  of  wood  po  keep  the  ends  puUed 
out!  lam  over  6ft  in  length,  fairly  broad,  and  not  quite 
14-stone  weight  How  are  the  hammocks  made  for  the 
men  in  the  fioyal  Navy !— D.  K. 

[68710.1— Van  and  Trndk.- Ton  have  a  perfectly 
level  surface.  You  find  it  requires  a  certain  amount  of 
force  to  push  a  truck  on  wheels  alongthis  surface.    Tou 


then  put  a  man  inside. .  Does  the  difference  between  the 
forces  required  to  push  the  truck  when  empty  and  wiUi 
the  man  inside  give  the  force  required  by  the  man  to  walk ! 
-O'M. 

[68791.]— Xetal  Bpeonlum.— Would  Mr.  Unaoott 
or  any  reader  advise  an  amateur,  who  intends  trying  to 
grind  and  polish  a  speculum,  whraier  I  should  have  to  get 
we  metsl  diso  cast  to  order,  or  can  they  be  procured  ready 
made,  and  tiie  probable  cost  of  disc  of  metal,  say,  6m.  or 
6in.  in  diam. !— Bpbcolux  Mstal. 

[68722.]  —  Xethods  of  studying  Organio 
OAemietry.— I  should  much  like  to  have  the  opinion 
of  some  of  our  correspondents  aa  to  the  beat  way  of  study- 
ing organic  chemistry.  The  various  roactioBS  made  use  of 
in  "  snalysis  '*  ars,  of  course,  only  to  be  leant  bv  oon- 
stant prsictioe;  but  besides  these  test-tube  ezperunents 
there  are  two  large  divisions  of  the  subject  which,  no 
doubt,  present  neat  difBculties  to  many  beaide  the  pre- 
sent querist  Jrirst,  what  Iwin  caUathaoretio-pracBcal 
part,  and  second,  more  or  lees  pure  theorr.  By  the  flzst, 
I  mean  that  part  of  organic  chemistry  m  wluoh  we  are 
supposed  to  Imow  the  properUes  and  ways  of  preparation 
of  an  enormous  number  en  oomponds,  maiv  ol  them  only 
interesting  from  the  sids  of  pure  theory.  Now,  unless  one 
spends  alTone's  time  on  the  subject,  it  is  impoanble  to  do 
more  of  actual  preparation  than  that  of  a  very  smaU  pro- 
portion of  the  Dooies  one  Is  supppeed  to  be  aoqnaintfid 
with,  and  in  thecMC  of  comidicatedpioeesBesoneprepiaa>- 
tion  IS  scarcely  snfflcient  to  unptess  it  vividly  enough  od 
the  menuny.  I  take  up  an  e»aininatinn  pver  qmte  at 
random,  and  in  it  I  seeaaked  for  a  deeorima  of  FsrUn's 
proceea  for  making  ooumarinartifloiaUy.  Ifew,  how  ought 
one  to  get  up  eneh  things  as  this,  and  keep  them  Snone'a 
head!  lly  query  ia  really  due  to  an  ardent  deaire  to  avoid 
"oram** ;  the  soieaces,  in  my  humble  opinleD,  ouht  to  be 
the  very  last  plaoes  to  which  erammmg  uonld  be  ad* 
mttted,  and  yet  there  are  in  cheadstiy  (e.g.,  frwamfwatlon 
chemistrT.  I  mean)  many  things  to  be  ouy  retained  for 

I  am  aware  that  the  examination  svatem  (which,  as  I  tiiink 
thelateMr.  FroctorweUsaid,  wehadsodavishly  copied  fkom 
the  Chinese)  is  largely  at  fault*  and  although  ewamfnem 

students  who  cram  weU  pass  well,  while  thoee  who  strive 
for  areal  lasting  knowledge  of  the  subject  often  faCL  But 
asitisnoofusegrtanbliiigabouterBminMtinnsore¥aminers» 
" "  inUie 


I  should  like  to  ask 


i( 


S.  M."  what  means  can  be 


for  primjng  one  self  with  an  ttannintesest 
ing  processes  (thoas  which  have  any  connection  with  oar 
dady  life  seem  to  be  studiously  avtuded  by  examiners)  in 
organic  chemistry  one  haa  to  get  up  with  a  minimum 
amount  of  eram.  InthemoretoMnetualpaitof  theanh- 
ject  it  is  even  more  bewildering,  and  one  would  like  to 
aak  dnt  if  experience  has  taught  any  msans  of  rsmemf- 
bering  the  heap  of  ugl  v-looking  f  ccmulse  snppoaed  to  be 
remembered.  1  ahoold  like  to  go  into  seme  details  on  the 
theoaretical  aide,  but  fear  I  have  already  made  my  ^uery 
too  long.  If,  however,  I  have  anceeeded  ia  prorwng  a 
discusncm,  I  may  have  an  opportunity  to  say  ■omethrag 
on  this  eminenUy  pnctieal  tomg.— Avaoaa. 

[68n&]-Oollar  and  Shaokle  Illnaion.— On  any 
of  your  arientiile  readers  inform  me  how  thaa  inwrioa  ia 
peKfosmed,iriiidi  waa  done  for  a  wager!  Ittmafonowa: 
There  ware  two  pieoes of  wood  made  m  the  dttpe of  aenaL 
to  which  a  man  was  looked,  one  iron  ooUar  placed 
neck  and  seenied  by  a  padlock,  and  the  tee 
'  ~  "  liu  eiisto  bill  J  lij  a  ahauMii.  iiniiwtiil 
by  a  padlock  at  eadi.  An  three  were  lodoed  with  three 
dutarentkeyaand  giten  to  one  of  theeompaay  to  hold. 
Nofwaoloth  waa  drawn  nmndto  ftem  a8enen,aDdintlBee 
misuftesby  the  watoh  the  man  waa  fkee  fkom  lua  bonda 
when  the  screen  was  withdrawn.  The  locka  were  stffl 
fastaned  as  when  flrst  looked  on  the  man.  Was  there  any 
main  spring  hidden  in  the  locks  to  move  the  bolta,  or  any 
arrangement  in  the  ironwork  I— Jons. 

[68r9i.]-TolCr.  Bottone.— Would  a  thenao-eleotrle 
generator  light  incandescent  lamps!  If  so.  would  you 
pleaae  give  me  dimensions  for  a  genemtor  to  light  a  9ie.p. 
lamp  !— F.  C.  Laas. 


[68726.]-Sonnd.— If  n  rtring  94in.  long  weighs  ioa.. 
and  ia  stretched  with  a  weight  of  SUb.^jEad  its  rate  of 
vibmlion  when  bowed  or  atnuk.— O.  H.  W. 

r68796.]-Alo6hoL— In  amixture  of  alschoTa^  walar 
17^  under  proof,  what  are  the  proportions  respectively  of 
the  two  eomponents !— Owl. 

[68797.]— ]Conlda.—Wm  some  one  kindly  as/  what 
would  be  the  best  and  cheapest  method  of  obti^Bing  a 
modd  (wax)  of  oae'a  hand,  with  accunuqr  f or  purpoeea  of 
palmistry !  Could  a  hand  be  photographed  to  show  aU 
the  w^Mwyi  faithfnny !— NaaaAwn. 

[6879ftJ— meotero-lCotor.-TpMa.  Bo™**-— ^ 
you  Unddy  say  what  thickness  of  irtQe  tt  wffl  take  for 
Diehl's  electn^notor,  deeoribed  in  the  "S.  M.*'  for  Oct 
14th,  1887!  Also  how  many  Bunsen  cells  wiU  drive  a 
■ewing4nacliine  with  it !— E.  L. 

[68799.1— aieotrio-Bell  Vizlnir.-0»&  f^oj  readv 
kindly  inform  me  how  to  join  up  94  stations,  fitted  with 
tzem.  bells  (without  usiBg  relays,  if  possible),  and  how 
many  Leclanch«  ceUs  wiU  be  required!  An  beUs  to  be 
rung  from  one  push  pieoe. — E.  C. 

[68780.]— BUldew  in  01othee.—wm  any  reader  state 
how  to  remove  spots  of  mildew  ^m  woollen  clothing  ! 
— Naxo. 

[68781.]— Bngine.— I  un  in  charge  of  a  pair  of  com- 
pound beam-engines,  and  would  like  to  kiMW  the  E.P. 
of  them.  Aleo  the  way  in  which  the  mean  effecttve 
preesure  i»  found.  Diam.  of  h.p.  oycilinders  96in.,  diam. 
of  Lp.  cyUnden  40ln.,  Imrth  of  stroke  in  h.p.  cylindera 
7ft,  and  Lp.  cylinders  14ft,  99  strokes  per  mm.  Boiler 
pressure  45lb.  per  square  inch,  steam  cut^  at  ^  stroke.— 
BwoiirB  Daivaa. 

[68782.]- Petrolenm  Bnrine.  —  Btving  a  model 
hull  of  a  steamer,  I  wiah  to  know  if  I  could  substitnte  a 
petroleum  engine  to  drive  it  If  so,  I  sluJl  be  glad  of  a 
few  particuhus  as  to  aixe  suitable  for  the  boat,  which  is 
4ftby7in.bT7|in.  I  have  also  been  told  that  there  is  an 
engme  worked br  oohm  oil.  Is  this  so!  If  so,  can  any 
reuaUe  result  be  got  from  auch  an  engine!— Pcrao- 

OOLXA. 

[68733.]— Kotilding  Bnbber.  —  Oan  any  of  our 
readers  loadlyteU  me  the  beat  means  of  preventing  vul- 
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ounied  iBdianibber,   wb«i   moulded,  adhwipg  to  the 
aodid  !--J.  O.  H. 

[68794.]  ~  BnarliBh  Ckmoartiiia.  —  Oan  any  one 
Mngn  a  maon  for  the  f oUowiog :— I  have  an  Kngliwh 
ooooartma,  ^la-gninea  iaatnunent,  by  Wbeatatoae ;  Imt 
at  Umom  I  find  that  it  is  impoMibl^  owing  to  tiie  laok  of 
nWlinfwiH  of  nttezanoe  in  the  vibxaton.  to  play  with  any 
doRvee  of  ea^rawion :  at  other  times  tney  veapcmd  to  the 
Uontoet  moyement  of  hellows.  Beadiness  of  otteranoe  is, 
^.ooorae,  a  tine  qud  rum  in  an  Knylinh  oonoertina,  an 
instrument  which,  to  hold  its  own  high  position,  should 
he  oapable  of  inteci»«ting  tne  finest  giadaoons  of  tone.  I 
may  mention  thAt  the  above  tnstrament  has  steel 
Tibxators.  "What  is  the  opinion  of  professors  in  general  as 
to  the  nee  of  steel  vibratois  T  I  osiinot  say,  althoui^  my 
opinion  may  not  be  worth  mndi,  that  I  am  at  all  partial 
to  titiem.  when  idayio^  thirds  on  upper  oofcaTes  e^&> 
daily,  the  tone  ifl  anythmg  but  sweetly  tnrmounoed,  the 
creation  U  that  disoord  termed  the  "wolf,"  I  believe,  by 
orgiuaistB,  is  rather  too  unpleaeantiy  demonstrative  to  be 
passed  over.  IrfMtly,  please  espIaJn  aiwa^  the  following 
effeoL  Beveise  theposltion  of  instroment  mholdinjr— i.e., 
tlghthandforlefthand,  and  play,  and  the  tone  wul  have 
fur  more  eharacter  and  sweemeas  tSian  when  it  is  played 
fit  the  orthodox  position.  I  have  an  idea  as  to  what  fms 
is  to  be  attribated  to,  but  would  prefer  an  opinion  first.— 
Jofl.  I^AKxr. 

[68786.]-<-Sov6infixur  G«ar.— Would  "T.  C.'»  or 
MBoe  other  readv  kinaly  answer  the  f <^owing  t  I  am 
m'^rfrg  »  haU -horBe  power  honzontal  engine^  and  should 
like  to  nave  reveriing  gear  to  it,  but  do  not  (ivata  under- 
stand how  to  get  the  oorve  and  length  of  link,  the  distanoe 
tromqaikeacoxank'^baft  to  oentze  of  slide.  Bodeyeis 
91,  watisy  when  the  valve  is  on  dead  eentre,  and  the  tnkvel 
CK  valve  IS  ^.  A  simple  sketch  would  much  oblige^ 
showing  link  and  lever,  and  attachments  for  same.  Alio 
please  give  a  simple  rule  Ibr  setting  the  ecyentrios.  I 
nioht  «y  I  uoula  Ulro  to  attaoh  lifuk  to  a  ipuallel  bar 
nooBEneath  the  bed*p]ate— the  thinknesH  of  oedrplato  is 
lia.'-JuirA. 

[08780.1—8x111  0to88lnflr  the  Iiine.— Can  any  of 
vovr  readers  vxve  ilie  exact  dates  when  the  son  erosaee  the 
line  T  Whitaker,  in  his  AlfMnaek^  gives  date  of  moBtsun- 
Ught  in  the  year  as  June  88rd,  and  oate  of  ^least  sunlight 
as  Beoember  98nd ;  but  the  Astronomer  Boyal  sivee  Uie 
dates  as  July  1st  and  January  Ist— Habbt  J.  Pvwbll. 

[88787 J  —  Kitten  and  FarasiteB.  —  I  have  a 
Bmsian  kitten,  which  leaves  an  extmordinary  number  of 
small  wMto  nite^-whieh  are  very  hard  aiKl  ehii^— on 
every  ehair  or  cushion  it  lies  upon.  I  have  washea  it  in 
warm  soap  and  water  oontaining  carbolic  add,  and  aho 
have  tried  some  of  the  usual  insect  powd^  bat  with  no 
Bstiafactory  result.  Are  tlie  nits  those  of  the  flea,  orsome 
other  insect?  Is  there  any  fear  of  them  hatching  in  the 
oarpets  or  hearthragBf— Tabbt. 

S678&]— To  Xr.  STelson^-^Would  you  kindly  en- 
_,  ten  me  on  the  following 'paints !  En||iJsh  makers  of 
microscopes' sell  two  qufilioM  of  objectives.  One  they 
call  their  second  aeries,  whidi  are  of  moderate  angle, 
leonwHiiendsd  for  genctal  mtdJcal  and  botanioal  students : 
and  the  other  they  sail  thatr  beet  series,  and  whieh  ars  of 
Ughor  axigle^  What  advantage  would  there  be  in  having, 
say,  a  Sin.  of  Uie  latter  (best)  series  for  use  wit2i  a 
biaoenlar !  Ctoold  the  oonmensating  erspieoe  used  vritii 
new  snochxomatio  objective  m  oaed  witn  advantage'  with 
a  good  l^litt.  ordinary  aehfomatio  objective  instead  of  a 
Dqrepleoe!  If  I  know  the  angular  apertore,  how  oan  I 
ilna  oat  what  nstaxal  angle  it  is  t  What  N.A«  would  190^ 
bet  What  is  the  diiferanee  between  angular  apeitose  and 
N.A.— I/IovoajLHOS. 

[68789.]— Orflran.-!  am  about  to  make  a  reed  organ 
wnh  four  rows  d  reeds/two  rows  of  4ft.,  and  two  rows  of 
aft,  two  rows  in  front,  two  at  back.  Hie  bat^  pallets  will 
be  operated  by  the  front  pallets,  as  the  sub-bam  Lb  shown 
in  bMk  nuBabflrSi  and  divide  the  leeds  with  eight  stops. 
How  should  I  hsEve  the  reeds  voiced  f  I  am  not  seeking 
noiee^  but'  variety  and  sweetness  of  tone.  Will  it  be 
better  if  any  <rf  these  reeds  were  endoeed  in  a  sweU-box ; 
or  should  I  have  a  better  organ  with  two  rows  of  reeds, 
4ft  and  8ft,  and  about^ocnavesof  leftatback.  The  case 
isSft  Sin.  hish,  8ft  9in.  long,  94in.  deep.  If  any  reader 
willkindlygivBmeafewhints  I  shoula  feel  obliged.— A 
Lovsa  or  JLittia 

[88740.]— Steel  Name  Stamps. —Will  anyone 
kindly  say  what  tools  are  need  for  cnttinff  out  small 
lefetars  for  eteet  name  stanps !  Any  hints  wul  oblige.— 
A  Pooa  BLACKsiavx. 

[«8741.]-Tanilshed8teelXlrror8.-To"  Eos."— 
Bnng  at  a  friend's  I  was  shown  two  mfrrois.  They 
were  round,  about  Tfii.  in  dia.,  by  8-18in  thick,  plain, 
tmd  slii^tly  coovex  on  plaio  side,  and  tut  away  on  the 


voy  deep,  fin.  in  some  places,  forming  different 
The  nmor  side  looks  like  silver,  the  back  like 
hroBMt  thoogfa  I  was  aesored  it  was  all  steeL  Hy  friend 
told  me  that  you  could  «ee  a  coin  through  tnem  by 
holding  them  rtp  to  the  sun.  Is  tins  so  1  He  wants  a 
safe  remedy  to  dean  (hem,  as  they  have  only  been 
cleaned  by  a  dean  dimnots  leathe^  dusted  ss  a  glass 
mirror.  Ther  were  made  and  bought  in  Tokio,  Japan, 
and  brouriit  here  in  good  condition,  and  was  put  upon 
the  mantopiece,  and  was  all  right  until  a  fire  was  used 
in  the  room,  ^en  he  suppoeed  the  smoke  tamii^ied 
theBL— J.  H.  B. 

r88742.V-Lar8:est  Or^an  In  the  World.— ^Hy 
ettentSon  has  been  called  to  a  statement  with  this  heading 
ImTUJHtB,  May  4.  It  says  that  Messrs.  HUl  and  Co. 
have  iust  completed  an  oigan  f  or  Anstialia  with  ISO  stops, 
indodingaeift  reed  and  five  manuals,  at  a  ooet  of 
£13,00(1.  Is  this  a  fiction  founded  on  fact ;  and  if  so, 
will  some  one  kindly  furnish  me  with  as  full  particulars 
as  possible  of  the  fkctl^-SvoATi. 

[08748.1— I«arflre  Tree.~In  the  (heat  Exhibition  of 
18Bl.tlie  Berk  of  the  trunk  of  an  enormoos  tree  waaex- 
hihiied.  I  shall  be  glad  if  some  correspondent  will 
kindly  fnznish  paitieulan  as  to  where  it  grew,  its  height 
diameter,  age,  name,  ftc.— B.  S. 

[08744.]— Regenerative  Oae  Lamps-  -*  I  had 
always  understood  that  one  of  the  most  desirable  points  to 
secure  in  a  legeneiative  gas  lamp  was  to  have  the  gas 
hiffhly  heated  before  ignition.  I  have  been  much  disap- 
pointed to  find  that  this  sapep-heating  of  gas  did  not  in- 
itebrilUancy.    fiiDoetlunZhavemetwithaforeigB 


maker  who  boaate  that  *'  he  biims  the  gas  cold,  and  so 
avoids  the  formation  of  graphite  in  the  burner  holes." 
Can  any  ot  *'  ours  "  say  ifo^enierienoe  is  right  or  reason- 
able, or  if  super-heated  gas  is  lixely  to  leave  graphite  in 
the  holes  I— D'Evlyx. 

[68746.]— Tempering  Watoh  Drills.— I  have  som® 
daUing  to  do  sometimee^at  watehes,  but  I  cannot  tempe^ 
zny  drms  properly.  I  have  tried  with  water,  rosin,  quidr 
silver,  and  a  solution  of  cyanuret  of  i)otash  and  rain 
water:  but  I  cannot  drill  into  a  niece  of  iron,  as  it  takes 
thepomt  off  my  drill  before  it  will  enter,  and  I  would  be 
fflad  U  any  of  our  readers  will  kindly  help  me  with  a  few 
Lints.— ^Youvo  Watch  and  Glookxaxxb. 

[08748.]— To  *'Bn9lneer,  Gk>Tiui,"  or  Others. 
— WBl  you  kindly  say  irtiat  special  preeautions  are  used  in 
rmming  tosuloted  lesds  for  altematmg  oorrents  ssa  X>.F.  of 
2,000  volts,  dther  in  making  joints  or  attaching  to  insular 
torsf  How  do  transformen,  arranged  in  parallel  distribu- 
tion, adjust  the  amountof  primary  current  flowing  througl^ 
them  to  meet  the  wents  of  the  aeeondary,  if  the  uunps  are 
being  gimduaUy  turned  on  or  off  one  oy  one,  both  being 
entirely  independent  drouits.  I  do  not  quite  follow  S.  P. 
mioinpsoiQfs  explanation.  What  is  .the  best  metJbod  of 
eslonlsting  mains  and  branches !  The  only  way  I  know 
of  is  wi&  a  table  of  wire  resistances ;  guess  the  heare^ 
one,  find  redstanoe  for  length  required,  and  if  loss  of 
potential  is  too  great,  to  go  on  untLl  the  moint  eoonomicsl 
IS  found.    Oan  you  give  me  a  better  one !— Yoooht. 

[08747.]— Violin  StrinffS.— I  wish  to  make  some 
vioUn  strings  for  my  own  use,  not  for  profit  Anal  would 
be  very  ^lad  if  some  friend  .will  give  me  some  reliable 
infor^natum  as  to  the  way  I  <»n  make  gut  violin  strings. — 

WSAIJrHY  AXATSITB. 
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%*  AU  eommwdee^efu  should  b^  addr«*»ed  to  the  Borroa 
tftht  BxausaUaoKAvio,  888,  Slruitd,  W,0. 


HIKTS  TO  COBBBSPONDENTS. 

1.  Write  on  one  side  of  the  paper  only,  and  put  drawings 
for  iUustrations  on  separate  pieces  of  paper.  8.  Put  titles 
to  queries,  and  when  snswering  qtiehes  put  the  numbecs 
as  well  as  the  titles  of  ti^e  quenes  to  which  the  replies 
refer.  8.  No  diarge  is  made  for  inserting  letteriL  queries, 
or  replies,  i.  Letxers  or  qneries  asking  for  addreasea  of 
mannf aetnreis .  or  correspondentB,  or  where  tools  or  other 
artides  can  be  uurchased,  or  replies  givii^  such  informa- 
tion, caimot  be  Inserted  except  as  advertiaements.  6.  No 
question  addxig  for  educational  or  sdentific  information 
IS  answered  through  the  post  0.  Letters  sent  to  corre- 
spondents, under  cover  to  the  Editor,  aro  not  forwarded, 
and  the  names  of  ceRespondeots  are  net  given  to  in- 
qjuren.  - 

\*  Attentton  is  espedaUy  drawn  to  Hint  No.  4.  The 
space  devoted  to  letters,  queries,  and  replies  is  meant  for 
the  general  good,  and  it  is  not  fair  to  occupy  it  with  ques- 
tions such  as  are  indicated  above,  which  are  only  of  indi- 
vidual  inbetest^  and  which,  if  not  advertisemente  in  them- 
sdves,  lead  to  reidies  which  are.  The  "  Sixpenny  Sale 
Oolumn  "  offers  a  cheap  means  of  obtainin«r  such  informa- 
;  tion,  and  we  trust  our  readers  will  avail  themsdves  of  it 

The  following  are  the  initials,  Sco.,  of  letters  to  hand  up 
to  WedneMi^  eveningi  May  a2«  and  unaeknowledged 
elsewhere  :— 

E.  B.  PkxxBST— A  Very  Old  Bt^er— Nimrod— O'M.— 
M.I.C.E.-~Caias.  H.  G.— Siliaal— Hall.  Birmingham— 
P*yoe—XY.Z.— Ventilator— B.  P.  A.— Prime  Cost- 
Lux— l^ew—Chas.  B.  Bohn— B.  J.  Hopkins— Esdter^ 
S.  Maddison— An  Ex-Watchmaker— 8.  Bottone— Phoa. 
Bron.— A  PeUow  of  the  Boyal  Astronomieal  Sodetj. 

C.  W.  W.  (BEurtlcalars-of  all  evntninafJnns  for  degrees 
ean  be  «A)tained  of  the  Begistrais  of  the  respective  Uni- 
versities. Hie  B.Be.  is  given  by  Glasgow,  Edinbuivh, 
and  London.  l%e  eoorse  of  study  oan  be  found  in  the 
**  Chlendar  '*  of  the  Untverdty ;  but  for  London,  at 
any  rate,  it  invcdves  a  great  deal  of  woric.)— W.  J. 
GiuwiTHS.  (Whetheryou  can  accept  what  vou  call  an 
*« axiom"  or  not,  tibe  fact  xemains  that  the  top  of  a 
whed  attached  to  a  cart  in  motion  must  at  any  given 
moment  be  moving  faster  through  space  than  the 
bottom— or  the  vehide  would  make  no  progress  along 
theroad.  lUce  note  of  the  terms  as  stated.  The  ques- 
tion is  rather  an  odd  one^  and  has  been  disoossed  at 
quite  suffident  length  in  our  eariy  volumes.  Thers  is 
no  '*tremendooss^fain''  about  it  except  the  "  strain" 
neoosoary  to  drive  so  simple  a  fact  into  the  heads  of 
people  who  cannot  apparently  think.  See.  amongst 
other  works,Prootor's  ^'^Geometry  of  Cycloids.")— MiKX. 
(We  do  not  think  it  at  all  likdy  that  there  is  a  work  on 
the  construction  of  wdghing  maohines ;  but  there  are- 
articles  in  techniffft^  serials  and  in  the  cyclopaedias ;  but 
even  they  would  be  mostly  descriptive.  Books  devoted 
to  such  subiecte  are  rardy  published  because  thero 
is  not  sufficient  demand  to  render  them  a  pay- 
ing specnlationj  —  A  Couktby  Lad.  (We  have 
frequently  expufned  that  engine^  on  board 
steam-veasels  nave  to  obtain  a  certificate.  The 
chief  engineer  can  take  aodstante,  and  after  they  have 
served  four  years  in  the  engine-room  "on  the  watdi " 
they  are  competent  to  sit  tor  the  certificate ;  but  thev 
are  not  recognised  "engineers"  until  tiiey  obtain  that) 
—Obxckxx.  (The  temperature  at  which  an  incubator 
should  be  kept  is  about  108°  Pahr.  A  good  incubator 
was  deseribed  in  No.  1,196.  The  question  has  been 
frequently  answered.)— A  Cosstaxt  Bsaobr.  (For 
what  purpose  ia  the  diarooal  reauired  7  We  suppose 
the  purest  kind  of  diarooal  would  be  made  from  biscuito 
of  the  finest  white  floor.  Thev  should  be  packed  in 
acme  ahHbb^t  vessel,  and  heated  to  redness.  Good 
pure  charcoal  oan  be  made,  say,  fh>m  "luncheon 
Discuite"  padced  in  a  piece  of  iron  pipe,  and  after  care- 
fully luting  jspf  heating  to  a  dull  red  for  several  hours. 
But  pureoharoQal  can  be  made  easily  from  any  wood 
whicm  is  not  resinous— say,  sycamore,  willow,  poplar,  or 
box.  What  is  wanted  is  to  heat  it  to  a  red  while  it  is 
urotected  from  the  action  of  the  atmoi^here.)— Oai^. 
WBO.  Toppxxo.  (Ihe  required  information  has  been 
frequently  given.  Do  yon  want  to  plate  with  copper 
by  means  on  the  battery,  or  merdy  oy  simple  immer- 


sion ?  The  solution  is  a  saturated  aolutioa  of  ralphstc 
of  copper,  with  the  addition  of  a  little  sulphuric  add.) 
— R.  A.  B.  BsKXBTT.  (If  you  refer  to  the  u»vq 
agaia  and  weigh  the  terms  in  w:hich  in  which  it '»  ex- 
pressed, vou  will  see  the  matter  deariy.  BveTTputti 
a  revolvittg  whed  is  moving  relatively  with  Ihe  mtat 
velodty ;  bat  in  the  esse  of  a  whed  whidi  is  rdlinr  t 
vehide  along  a  road  that  part  which  at  any  g\m 
moment  is  at  the  top  must  move  with  ffreater  vdodty 
tkrouffh  spaee  than  any  other  part  But  it  is  **  top  "  onir 
for  a  fraction  of  a  moment,  and  each  jwrt  in  tun  In- 
comes "  top."  Tou  will  comprehend  at  once  if  fon  vfll 
out  a  disc  of  cardboard  and  roll  it  along  a  lineooscbttl 
of  niper,  putting  a  pencil  point  through  a  hole  in  theUm 
wmle  a  quarter  or  hslf -revolution  is  made,  and  thedi«  v 
at  same  time  made  to  roll  i^^ns  the  line.  Ifyou  ref«  to 
any  treatise  on  thsgeometry  of  tae  cydoids  (Froctor'r  Jv 
innanoe)  you  will  understand  at  onoe.)— fir  axsus.  (T1» 
sorew-shaf  ta  of  steamshipa  are  genenlly  in  three  picoa 
—the  propdleivehaft,  the  maiik-shaft,  and  the  onak- 
shaft ;  but  sometimes  the  ciank-shaft  is  in  pieoea  All 
are  fitted  together  by  collars  and  fianges.  The  cnsk- 
shaft  probably  breaks  most  foequently.  IronispUtd 
with  tin  or  zmc  by  first  thoroughly  deansin^  the  »a^ 
face,  and  then  dfpplng  in  molten  metal.  6ee  mdicaof 
back  volumes.  V^Dbmok.  (The  l^diAn  box  trick  v» 
described  some  time  ago.  One  of  the  ends  is  movable.! 
— Rbaxoibmwtv.  (Get  Bpr^guei's  work  on  ''Eleete- 
dty,"  if  you  oan,  as  we  believe  it  is  out  of  print ;  sad 
for  the  rest  consult  Hie  catalogues  of  thepaDliBben.,i- 
J.  P.  (It  would  seem  that  yon  ooght  to  be  extmiaud 
by  an  exiiert ;  but  drinking  oopioudy  of  hot  mteror 
cooled  boiled  water  should  hdp  to  core  sodi  rhemoatiaa 
as  you  desoibe.)-^.  T«  A.  (If  by  oheap  yon  isen 
low  priced,  you  can  find  the  best  directions  in  VoL 
XXaH.;  out  manjr  opticiana  supply  lenaee  and  is- 
struotions.  2.  It  is  doubtful  if  you  can  put  an  odai« 
coupler  to  the  harmonium  without  rebuilding,  as  then 
is  not  room  enough  under  the  keys  of  instznmoitB  tkt 
are  not  fitted  wi&  stops.)— ALonxarr.  (Better  adv9> 
tisein  the  "Wanted"  eolumn.  We  ean  auggertao 
other  means.) — ^E.  Buttkb.  (Seoond  sketch  come*  too 
late,  we  regret  to  say.) 


Kxipture    Suftorers    »hoold    oftU    at  the 

MEDICAL  BATT£SLY  CUKPA,XY'S  INSTITUTK,  H  OXFdRl^ 
SnUBBT,  LONDdy,  W.  (earner  of  IUtlibonr-pUc«},  ud  wrtteii:; 
tnipect  Mr.  C.  B.  Hmrnea*  raluAbla  Hernia  Appliance*,  Wtii'-h  kin 
been  •«  ttroiudT  rveommeoded  \>j  the  nir4ic*l  pxofoMiott.  ha.  npir- 
etaccd  and  ikllrel  tfurgem  ftUendt  dailf ,  anA  ttumineu  pabcst*  ft**  <- 
charge.    PM^klati  gratia  and  poat  ttt*. 


USEFUL   AVD    SCIEirTIFIC   HOTXS 


-»♦♦■ 


In  some  escpezimentB  on  i^^  effect  of  higt 
tempfiraiure  and  preanire  on  carbon,  by  C.  A. 
Paaons  (Jour,  Ohem*  SeeXoK^xm  rodii  were  tar- 
rotmded  oy  bensene,  paraffin,  treadd,  diloride  or 
bisulphide  of  carbon,  and  submitted  to  great  pres- 
sure m  a  hydraulic  press,  the  rods  being  mesntistt 
heatad  by  passing  an  eleotric  ourreat  throu^  them. 
In  Bome  oaees  a  oonsidesaUo  amoont  of  gas  wu 
evolved,  and  a  soft,  friable  deposit  of  carbon  v(>- 
duDed.  In  no  oase  waA  thft  dniaty  of  the  euboa 
inooneased.  When  the  rod  was  surrounded  with 
siUoa  thd  latter  fused,  and  the  tod  was  largely  oob- 
verted  into  graphite;  the  same  occurred  -^ 
hydzated  alumina  in  lime  or  magnesia,  the  lod 
being  rapidly  destroyed  with  evolution  of  gu- 
With  layers  of  ooke,  lime,  and  mliotiy  the  rodw» 
rapidly  oonroded,  and  was  found  After  the  experi- 
ment  to  be  coated  with  a  coke-like  layer  of  great 
haxdiifitf,  Auffioientto  seratchrodc-arysUl  •adnhj, 
and  to  wear  down  tlie  cut  facets  of  a  diamond.  It 
rensta  the  action  of  a  mixture  of  hydrofluoric  and 
nitric  adds.  The  conditions  of  tooxperatare  Aod 
pressure  with  presence  ol  moisture,  lime,  and  slia> 
reeemble  those  which  appear  to  have  existed  in  tk 
orsteti  of  the  Cape  diamond  mines.  The  psft 
j^yed  by  the  lime  and  silica  is  not  clear. 

A.  PATEST  taJken  out  for  a  steel  prooess  in  Fraooe 
and  Amedca,  by  Gustave  L.  Bob^l,  is  attnotiDgt 
g^ood  deal  of  attention  in  ihe  latter  country.  It  con- 
sists in  Tififtirtng  the  air  tuyeres  in  the  side  of  tbc 
oonverter,  instead  of  at  the  bottom,  and  thus  the 
air  blast  is  direoted  upon  the  surface  of  the  meow 
metal  instead  of  through  it.  and  it  is  caused  to  ia- 
impinge  at  a  greater  or  less  angle  by  tUtiog  i^ 
oonviarter. 

Tbs  Midhind  Bailway  Company  is  stated  to  Ixn 
in  course  of  oonstmcuon  at  its  plant  worfa  tf 
Derby  a  number  of  passenger  vehicles  with  UysHf; 
accommodation  for  uJrd-oass  as  well  as  fir^-ai' 
passengers.  The  carriages  are  on  the  bog  <  princ^M 
—  composite  first  and  third-daas  com^isrtiDflBK, 
with  separate  lavatories  between  them.  This  w 
be  a  great  comfort  in  traveling  on  long  jonmeyt. 


HOnCE   TO   SUB8CBIBBBS. 

SvlMcribOT*  TMwlTias  their    copiM    dirac*  fhm  ^jjf^'jl 
rtqueatod  to  ebaam  that  tha  laat  s«mb«r  of  tha  lam  fw  "^,r^ 
BtibacripUo&  ia  paid  wiU  ba  forwarded  to  tham  m  ^Jf^^T^H 
aa  an  intimation  that  a  frcah  remittaaoa  la  naeeawry  if  it  u  ara^ 
eoatiau  tha  ambaeriptioa. 


HoUoway'8  Pills  offer  reliaf  Inall  th#  iWn*fSt 

ofdlcesUon,  drcoUtion,  and  nanroxM  tone  whieh  W<**''**^'r^>» 
a  vaat  portion  of  the  population.    Theae   *"»***.  P'T^JfTv  .  • 
cftimable  property  of  deanatafT  tha  enlna  msm  of  ^'f*^J2t,7 ,  -  » 
renoTated  eondiUon,  carric*  pvity,  ati«astht  —^  *''^ 
tiaaiM  of  the  body. 
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PRACTICAL  ELECTEICAL  TESTING.- 

IV. 

By  E.  J.  Wade  and  F.  0.  Allsop. 
The  Uetre  Bridge. 

THE  metre  bridge  is  one  of  the  forms  of 
apparatus  employed  for  taking  measure- 
ments of  resistance  by  means  of  the  "  Wbeat- 
stone  Bridge"  method,  so-called  after  Sir 


again  at  Q  and  return  to  the  battery  by  the 
wire  e.  Between  two  points,  M  and  N,  one 
on  either  circuit,  is  connected  the  galvano- 
meter G.  The  four  portions  of  the  circuit, 
M  P,  M  Q,  N  P,  N  Q,  are  called  the  four 
"arms"  of  the  bridges;  it  may  be  proved 
that  when  the  resistances  in  these  are  such 

that  n^  »  ^-^  no  current  will  pass  through 

the  galvanometer,  and,  consequently,  no 
defle&on  will  be  produced ;  but  under  any 
other  conditions  xhere  will  always  be  a 
current  of  more  or  less  strength  throuc^h 
the  galvanometer  in  one  direction  or  tine 
other. 
In  the  metre  bridge,  M  Q  is  the  resistance 


nection  N  is  a  sliding  one  that  can  bo  made 
at  any  point  on  this  wire,  and  it  is  shifted 
about  imtiL  a  position  is  found  where  the 
galvanometer  gives  no  deflection,  and  the 
above  equation  then  holds  good.  Now,  the 
wire  being  of  uniform  diameter  throughout, 
its  resistance  is  proportional  to  its  length, 
and  the  ratio,  therefore,  of  the  length  of  wire 
on  one  side  of  the  galvanomer  connection  to 
that  on  the  other  w3l  give  the  ratio  of  their 

resistances — ^that  is  ^-tv  .    M  P  is  also  known 

and,  therefore,  the  unknown  resistance  M  Q 

may  at  once  be  found,  for  M  Q,  ■■  M  P  -^^ 

Figs.  8  and  9  give  plan  and  side  elevation, 
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^^les  Wheatstone,  who  was  the  first  to 
^plov  this  test,  although  the  idea  had  been 
P^^sned  by  Christie  some  time  previouslv. 

We  shall  not  here  deal  with  more  of  the 
**^®ory  of  the  test  than  is  necessary  to 
enable  one  to  imderstand  the  practical  work- 
^g  of  the  apparatus  founded  upon  it,  for  the 
siibject  is  beyond  the  scope  of  these  artidee, 
f^ij®  niore  or  less  fuUy  treated  of  in  every 
wstbook  of  electricity. 

_^g*  11  is  a  diagrammatic  view  of  the 
^tteatstone  Bridge,  as  usually  made  up  for 
^piig  ordinary  measurements  of  resistance. 
We  shall  speak  of  this  form  in  detail  later, 
^t  it  will  serve  for  the  present  to  illustrate 

l^oa  of  the  one  we  are  now  dealing  with. 

llie  current  from  a  battery  B  branches  at  P 
^«>  two  paths  P  M  a  and  P  N  Q,  which  unite 


that  has  to  be  measured ;  M  P  a  reebtonoe 
of  known  value ;  while  N  P,  N  Q.  is  a  length 
of  wire,  usually  one  metre  in  length — Whence 


the  name—of  uniform  diameter  and  resist- 
ance throughout.    The   galvanometer  con- 


one-half  real  size,  of  a  form  of  metre  bridge 
designed  by  us,  which  will  be  found  to  be 
both  simple  and  inexpensive  to  construct. 
The  usual  practice  in  tnese  instruments  is  to 
employ  a  single  length  of  wire,  and  to  run 
heavy  metal  bars  from  its  two  extremities, 
bringing  them  round  till  they  nearly, 
meet;  l>ut  we  think  that  the  pl&i^.  of 
using  two  lengths  of  wire  side  bv  side, 
and  thus  bringing  their  extremities  close  to- 
gether, wiU  be  found  to  offer  great  advan- 
tages in  the  matters  of  compactness  ^id 
convenience  of  connections.  The  boxwood 
scale  a  is  dO  centimdtxes  lon^,  lin.  wide,  and 
^in.  thick.  It  is  graduated  mto  centimetres 
and  millimetres  by  divisions  running  nearly 
its  whole  width,  and  tlie  centimetres  are 
numbered  from  1  to  50  along  one  edge,  and 
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thon  back  again  from  50  to  100  along  the 
other  edge.  Such  a  scale  may  be  procured 
for  about  five  shillings.  If,  as  will  probably 
be  the  case,  there  is  an  ungr^uated  portion 
about  l^in.  long  left  at  each  end,  it  must  be 
cut  off,  and  the  length  reduced  by  very 
carefully  filing  and  glass-papering  until  the 
first  graduations  are  reacned.  This  having 
been  done,  the  scale  is  now  screwed  to  a 
wooden  base  by  means  of  small  countersunk 
brass  screws  down  its  centre. 

Butting  hard  against  the  left-hand  end  of 
the  scale  are  the  two  brass  blocks  bb,  lin. 
square  by  Jin.  deep.  Fig.  12  gives  a  full- 
sizo  view  of  one  of  these  block ;  «  is  a  hole 
^tn.  dia.  and  4in.  deep,  drilled  out  of  the 
centre  of  the  block,  and  ei,  a  brass  stem 
3-16in.  diameter, "  with  a  milled  terminal 
threaded  on  to  it,  screwed  and  soldered  into 
one  side.  Care  must  be  taken  in  drilling 
the  hole  for  this  stem  that  it  does  not  go 
through  info  the  hole  e,  but  a  wall  of  metal 
about  l-16iu.  thick  should  be  left  between 
the  two. 

The  triangular  groove  e  in  the  side  of  the 
block  opposite  to  the  terminal  is  for  the  pur- 
pose of  receiving  one  end  of  the  scale  wire. 
Its  central  line  is  ^in.  above  the  bottom  of 
the  block ;  it  is  fully  ^in.  deep,  and  should 
be  cut  wiUi  a  three-cornered  file,  and  finally 
well-tinned  and  filled  with  solder.  To  the 
left  of  this  pair  of  blocks  are  another  similar 
pair,  gg,  and  beyond  these  a  larger  block,  A, 
2^  by  1  by  }.  This  latter  has  two  holes  and 
two  termmais ;  in  fact,  it  corresponds  to  two 
of  the  smaller  blocks  ioined  together.  All 
these  five  blocks  are  lin.  apart,  and  when 
they  are  finally  screwed  down  into  position 
after  the  scale  wires  have  been  attached,  this 
^pace  should  b^  filled  in  with  pieces  of  }in. 
Bueet  ebonite  flush  to ,  the  surface  of  the 
blocks.  At  the  other  end  of  the  scale  is  the 
brass  block  m,  1^  by  i  by  J.  A  full-sized 
plan  and  section  of  this  is  given  in  Eig.  13. 
The  two  grooves  receive  the  other  ends  of  the 
^cale  wires,  and  are  similar  to  those  in  the 
blocks  b  b  described  above.  No.  18  B.W.G. 
platinoid  (an  alloy  of  German  silver  with  a 
nmM  percentage  of  Tungsten)  is  used  for  the 
scale  wires.  German  silver  is  sometimes 
used;  but  as  it  has  only  two- thirds  the 
specific  resistance  of  platinoid,  the  latter  is  to 
be  prefeired.  The  cost  is  the  same  in  either 
case.  In  the  best  instruments  of  this  class 
ver^  expensive  wires  of  platinum,  platinum- 
irimum,  or  silver-indium  are  employed,  on 
account  of  their  great  hardness  and  freedom 
from  oxidation.  The  whole  accuracy  of  the 
bridge  depends  on  the  imiformity  in  size  of 
these  wires  and  the  accuracy  of  their  attach- 
ment to  the  terminal  blocks,  and  great  atten- 
tion should  therefore  be  paid  to  these  two 
points. 

The  first  is  best  attained  by  procuring  the 
wire  a  size  or  so  larger  than  will  be  used, 
and  reducing  it  in  a  draw-plate,  taking  care 
not  to  use  more  force  than  is  necessary.  When 
brought  to  the  rieht  size,  it  must  be  kept  in 
a  straight  length  until  fixed  in  position. 
This  is  done  as  follows : — One  of  the  blocks, 
b  bf  is  removed  from  the  base,  supported  with 
the  grooved  face  uppermost,  and  heated 
either  with  a  blowpipe  flame  or  a  good-sized 
Boldering-iron,  imtil  the  solder  in  the  groove 
is  thoroughlv  melted.  One  end  of  a  jjiece  of 
the  platinoid  wire,  about  30in.  long,  is  then 
gently  laid  in  the  groove,  both  the  wire  and 
the  solder  having  first  been  sprinkled  with 
a  little  powder^  rosin.  Spirits  of  salts 
must  on  no  account  be  used.  The  solder 
should  *'  take  "  on  the  wire  the  whole  length 
of  the  groove,  and  then  end  sharply  off.  If 
this  is  not  the  case,  or  if  the  solder  extends 
along  the  wire  in  the  slightest  de^iree  beyond 
the  edge  of  the  block,  the  operation  must  be 
repeated  until  a  satisfactory  result  is  ob- 
tained. A  length  of  wire  liaving  been  at- 
tached to  the  other  block  in  the  same  way, 
they  are  both  replaced  in  position  with  the 
^nres  lying  along  the  face  of  the  scale. 

Preparatory  to  soldering  the  other  ends  of 


the  wires  to  the  block  m,  they  must  be 
stretched  tight  and  strai&:ht.  This  is  best 
done  by  twisting  some  of  Sie  spare  length  of 
wire  beyond  the  block  into  a  loop,  fastening 
a  piece  of  stout  string  througn  this,  and 
after  carrying  it  back  horizontcJly  for  a  foot 
or  so,  let  it  turn  down  over  the  edge  of  the 
bench  or  table  on  which  the  instrument 
stands,  and  attach  weights  te  ite  lower  end 
until  a  sufficient  tension  is  obtained.  The 
weighte  attached  te  each  wire  should  be 
approximately  the  same,  and  not  more  than 
is  necessary  for  the  purpose  in  view. 

While  the  wires  are  thus  kept  stretehed, 
adjust  them  te  lay  over  the  grooves  of  solder 
in  the  block  m,  then  heat  the  block  with  a 
soldering-iron  until  the  solder  melte,  and  the 
wires  will  sink  down  into  the  grooves. 
When  the  block  is  quite  cold  the  weighte 
may  be  removed  and  the  spare  length  of  the 
wires  cut  off . 

The  wires  should  lie  close  to  the  scale 
throughout  their  len^h,  and  just  ^n,  apart. 
This  will  be  the  case  if  l^e  grooves  have  oeen 
carefully  cut,  and  the  wires 'well  down  in 
them.  As  we  said  before,  the  proper  fixing 
of  the  wires  is  the  most  important  point  in 
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the  construction  of  the  apparatus,  and  no 
pains  should  be  spared  to  obtain  the  best 
i*esulte. 

The  sliding  contact  is  very  simple,  and 
needs  but  little  description.  The  brass 
bridge  piece  n  should  fit  comfortebly  over 
the  wiath  of  the  scale  without  any  side 
play.  If  prefeiTed,  it  may  be  cut  out  of  a 
single  piece  of  hard  wood.  On  the  top  of  the 
bridge  reste  a  piece  of  thin  German  silver 
sheet  out  into  the  shape  of  a  letter  H.  It  is 
fixed  in  position  by  a  Drass  terminal  screwed 
through  ite  centre,  and  a  brass  pin  on  either 
side  to  prevent  it  from  twisting.  The 
tongues  snould  be  curved  downwards  until 
they  almost  touch  their  respective  wires,  and 
the  ends  roimded  off,  first  with  a  file,  and 
then  on  an  oilstone,  so  that  they  will  not  cut 
or  scrateh  the  wires. 

The  holes  in  the  blocks  ai*e  intended  for 
use  as  mercury  cups,  and  must  be  amalga- 
mated by  pouring  in  a  few  drops  of  nitrate 
of  mercury  and  a  globule  of  mercury,  and 
working  it  round  the  cup  with  a  little  piece 
of  wood.  When  it  has  well  taken  all  over, 
pour  off  the  residue,  which  can  be  used  over 
again,  rinse  out  well  with  water,  and,  when 
dry,  half  fill  the  cups  with  pure  mercury. 

Commercial  mercury  is  very  impure,  con- 
taining larfi;e  percenteges  of  lead,  zinc,  and 
other  metels,  and,  when  exposed  to  the  air, 
it  very  rapidly  becomes  covered  with  a  thick, 
black  scum  of  oxide.  It  may  be  very  con- 
siderably purified  by  pouring  on  strong  sul- 
Shuric  acid  and  lettmg  it  stand  for  some 
uys,  witii  occasional  snaking.  It  is  thon 
well  -  washed  with  water,  and  squeezed 
tlm)ugh  chamois  leather.  Nitrate  of  mercury 


is  prepared  by  adding  an  excess  of  mercun* 
to  strong  nitric  acid,  and  loa\'ing  it  till  all 
action  has  ceased  ;  but,  as  it  is  very  poL<oa- 
ous,  great  care  must  be  taken  to  pi-ovcnt  it 
from  getting  into  cuts  or  scratehes  on  tk 
hands. 

When  using  the  bridge,  a  pair  of  adjacent 
blocks  will  often  require  connecting  tegeth*;? 
by  a  short-circuiting  piece.  A  short  length 
of  very  stout  copper  wire  bent  into  the  shap-j 
of  a  letter  U*  and  with  one  limb  dipping  into 
each  mercunr  cup,  may  be  used  for  thii 
purpose.  A  better  method  is  to  have  some 
pieces  of  l-16in.  copper  or  brass,  2 J  by  }. 
and  with  two  ^in.  holes  drilled  through  thou 
central  line,  l^in.  apart.  These  will  slide 
over  the  terminal  stems  on  the  sides  of  tlie 
blocks,  covering  the  whole  side  surface 
of  the  blocks,  and  when  the  terminal  headj 
are  screwed  up  tight,  an  excellent  contact 
will  be  obtained,  providing  the  surfaces  are 
clean. 


ELECTB0-H0T0E8 :  HOW  MADE  AID 
HOW  USED.~Vn/ 

By  S.  B.  BoTTOJJB. 

&  07  T)1^EVI0US  to  winding,  the  annatuft 
^  ''  X  must  be  fitted  on  a  spindle,  and 
fiimlBhed  with  a  commatator,  and  the  field 
magnets  fitted  with  bearings  to  take  the  spindl^f. 
The  bouings  should  be  cast  from  pattenu. 
similar  in  general  outline  to  those  show 
at  Fig.  11,  but  stouter  in  proportion,  the  back 
bearing  being  5in.  long,  and  the  front  bearing 
(the  one  near  the  commutator)  being  24in.  in 
height,  from  base  to  centro  of  aperture  throagh 
which  the  spindle  passes.  For  the  s])iiidle,  s 
piece  of  fin.  mild  steel  rod ;  about  8in.  long 
should  be  selected,  turned  down  about  ^gin  all 
round  at  each  end,  to  aUow  it  to  enter  into  tk 
^in.  hole  in  the  bearings.  A  little  end-ahaVe 
should  be  allowed,  as  thu  prevents  grooying  in 
the  commutator.  The  end  to  which  it  is  in- 
tended to  attach  the  pulley  destined  to  traiumit 
the  motion  set  up  must  project  about  an  mh 
beyond  the  back  bearine.  The  mode  in  which 
the  bearings  are  fastened  to  the  field  magnets  is 
precisely  similar  to  that  described  at  §  19,  kst 
fifteen  lines— that  is  to  say,  holes  are  drilled  in 
the  flat  portions  of  the  brasses,  to  allow  flit- 
headed  screws  to  pass ;  corresponding  holes  uri 
drilled  and  tapped  in  the  flat  faces  of  the  fieli 
magnets,  and  the  brasses  ore  screwed  up  in  place. 
It  is  bettor  to  delay  the  placing  these  brasses  in 
position  until  the  armature  itself  has  bees 
mountod  on  its  spindle,  as  we  can  then  in&Tve 
its  running  in  the  tunnel  centricall^,  withoiK 
which  it  might  strike  against  the  sides  of  th*- 
tunnel.  To  moimt  the  armature  we  need  t^v 
brass  spiders  of  the  form  illustratod  at  Ifig.  21 
A  wood  pattern  should  be  made  for  tliit,  and 
sent  to  the  brassfounder^s.  The  castii 
then  be  cleaned  up  with  a  file,  and  fitted 
when  the  slotted  portions  ore  pushed  ii 
ring,  in  front  of  three  out  of  the  twelve  tee^,  tte 
width  of  the  arms  should  not  exceed  the  thiclpes^ 
of  the  underlying  teeth.  Holes  should  then  \'' 
drilled  in  the  extremity  of  each  ann,  correspond* 
ing  holes  being  drilled  and  tapped  in  tho  rim  ui 
the  armature  just  below  the  three  teeth.  ThK^ 
screws  put  through  each  spider  will  hold  anw- 
ture  and  spiders  firmly  together.  A  cental 
hole,  to  take  the  |  spindle,  must  now  be  bored 
through  the  centro  of  each  spider.  Care  must  U 
taken  that  these  bo  coincident,  or  else  the  armi- 
ture  will  wobble.  A  small  flat  is  now  filed  on  th* 
centre  of  the  spindle,  and  a  corresponding  ke>' 
way  in  the  central  hole  of  the  spiders,  A  nicely- 
fitting  "key"  is  made  to  fit  the  flat  and 
key  way,  but  need  not  be  driven  home  until  the 
armature  is  finidly  mountod.  The  commuUtor 
may  now  be  made,  precisely  as  described  at  i^O, 
with  the  difference  that  as  there  are  12  soctioM 
in  the  armature,  so  there  must  be  I2sepant» 
segments  in  the  commutator.  (Here  it  has  be«i 
supposed  that  the  armature  has  12  oog«;  but  in 
point  of  fact  there  may  be,  in  those  ring  arau- 
tures,  any  number  of  sections  from  4  to  48,  *c-; 
but  whiitevor  be  the  number  of  sections  in  t» 
armature,  the  number  of  segments  in  the  «^- 
mutator  must  correspond.)  The  best  way  fur  the 
amateur  to  make  this  and  similar  commutotoi*.  w 
to  turn  a  piece  of  boxwood  to  fit  the  spiiww^ 
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.    ._   ..    a   cylinder 

about  Ijin.  in  dinmotor,  nnd  lin,  long',  fit 
over  it  tightly  a,  pieco  of  brass  tubing,  about 
l|ra.  internal  dinmetor,  about  iV'n.  thick, 
then  space  it  out  with  the  rallipers  int«  12  equal 
divisions ;  and  when  tbie  has  been  done,  bors 
(ine  small  hold  at  each  eitremity  of  each  line  to 
take  abort  arrewg,  which  niiul  not  rrmh  to  the 
Hpindle  or  ehatt,  (If  Ibey  do,  there  will  be  a 
tihort- circuit,  and  the  nmchino  will  not  att.) 
When  these  holes  have  boen  bored,  those  at  one 
of  the  cylinders  must  bo  ooantersunk  and  fitted 
with^f-hoadud  scrowa  ;  those  at  tho  other  end 
•Ma  be  fitted  with  round-beaded  screvrs,  ss  they 
will  lerre  to  take  the  free  extremities  of  the  wires 
wound  on  the  arroatore. 

Twelve  lines  are  now  drawn  at  equal  distances 
between  these  screws,  and  then  tho  ring  divided 
by  cutting  through  these  lines  with  a  fine  baclc- 
aaw  into  12  equal  segments,  as  sbown  at  Fig.  22. 
When  tho  armature  has  boon  thus  fitted  and 
mounted,  as  iUnstrated  at  Fig.  23,  the  rinc  must 
be    temporarily    dismounted    from    its   fittings 


FiC.ZI 

(which  must  be  morkeJ  to  insure  them  being 
replaced  in  the  same  position,  and  then  tho  ring 
must  be  carefully  "dressed"  or  "taped"  (see 
§  18).  To  thisend  a  piece  ol  thin  silk  (tho 
economical  amateur  may  U!<e  the  silking  of  an  old 
umbrella)  is  cut,  a  little  wider  than  the  ring,  and 
of  sufficient  length  to  line  the  entire  inside  of 
the  ring.  This  is  glued  to  the  inside  of  the  ring 
by  means  of  a  little  good  hot  glue  ;  and  if  the 
silt  h^  been  cut  a  little  wider  than  tho  ring,  tho 
excosa  must  bo  gluod  round  the  edges  of  tho  ring. 
In  like  manner  another  strip  is  cut  aS  such  a 
length  as  to  go  all  round  the  outaido  of  the  ring, 
and  in  between  thocogs.  ThispiocoisalHOglueti 
on,  special  care  bting  taken  to  make  it  fit 
squarely  into  tho  channels.  Lnslly,  two  circles 
are  cut  to  fit  over  the  front  and  back  edges 
of  the  ring,  these  being  likewise  carefully  glued 


When  quite  dry,  the  insiile  ot  tho  ring,  its  faces, 
and  tho  channels  should  receive  a  coating  of  good 
shellac  or  white  hard  varnish.  (The  silk  at  tho 
fop  of  the  cogs  need  not  bo  varnished,  as  it  will 
be  cut  away  alter  winding] .  t'i.i  pieces  of  oak 
or  other  hard  wood  are  now  cut  tu  about  the 
same  size  as  tho  arms  ot  tho  spiders,  whore  Ihey 
screw  on  to  the  ring.  These  are  bored  to  take 
the  screws  belonging  to  tho  spiders,  and  after 
being  cut  a  triile  longer  than  the  Ihickucss  of  the 
ring,  are  screwed  down  over  their  respective 
holes.  Tho  office  of  thcao  pieces  of  nood  is  to 
prevent  tho  wire  encroaching,  during  winding, 
(in  the  spaces  in  which  the  arms  of  the  spiders 
must  fit.  It  ie  therefore  esacutial  that  they 
should  be  ft  trifio  wider  than  the  said  armg.  The 
armature  is  now  clampod  by  its  odgcs  at  a 
convenient  working  height,  soy,  about  36in. ,  from 
floor  level,  to  a  firm  bench,  by  means  of  a  vice 
or  clamp.  A  shuttle  of  tho  genoml  form  shown  in 
Fig.  21  is  now  cut  out  of  a  piece  of  any  hard 
wood  {o  piece  of  cigar-boi  lid  will  do  very  well 
for  this  particnluT  armature] ,  the  width  of  which 
must  not  exceed  one  half  the  inside  diameter  of 


the  ring.  On  this  shuttle  must  be  wound 
sufficient  wire  to  fill  one  channel  of  the  arma- 
ture. Since  the  entire  armature  of  thi»  size  wil 
take  somewhat  less  than  lib.  of  wire,  each  of  tho 
twelve  channels  will  take  about  ijoi.  of 
It  will  bo  well  to  weigh  the  armature  before 
winding  one  channel,  then  weigh  again  when 
one  channel  has  been  wound  in,  and  then  ' 
cut  off  eleven  similar  lengths  of  the  sai 
wire,  SO  as  to  insure  that  each  channel 
"  section  "  has  the  some  amount  of  niro  upon 


It  is  much  easier  for  two  persons  to  wind  tho 
armature  than  for  one  alone  to  do  it,  and  in  tho 
following  directionB  I  shall  suppose  two  peraoi 
to  be  at  work  upon  it.  The  one  who  has  tl  . 
most  skill  I  shall  term  the  <g>eralor,  the  other  the 
Mtiitant.  Standing  at  that  side  of  the  armature 
which  whoa  fitted  is  the  nearer  io  the  con 
tator,  the  operat  or  bends  about  2in.  of  tho 
round  to  the  left  of  the  top  cog,  and  then  lays 
the  wire  tightly  and  Satly  along  the  right  hand 
of  that  same  cog,  as  shown  at  Vig.  25.  Thi 
assistant  then  lakes  the  shuttle  and  passes  i 
inside  the  ring  to  tho  operator,   who  draws 


rta.Z-9. 

to  insure  the  wire  lying  flat  and  tight.  He 
then  passes  the  shuttle  to  the  assistant,  who  again 
pulls  towards  himself,  in  so  doing  laying  another 
strand  of  wire  over  the  ring,  cIobo  against  the 
one  previously  laid  on.  If  there  is  any  uneven- 
neSB,  or  space  between  the  wires,  a  smooth 
wooden  or  bone  paper-knife  may  be  used  to 
press  the  wire  flat  into  its  place.  The  assistant 
again  passes  the  shuttle  inside  the  ring  to  the 
opcratw,  who,  in  his  turn,  lays  another  strand 
inside,   close  against  the  first   one,   and  again 


passes  the  shuttle  to  the  assistant,  and  so  on 
until  tho  next  cog  is  reached.  Continuing  in  the 
same  manner,  and  winding  over  the  layer  just 
laid  on,  coming  back  towards  the  cog  from  which 
the  commencement  was  made,  a  second  layer  is 
put  on,  andjw  on  until  all  the  wire  on  the  shuttle 


turn  tho  bent  end  of  tho  starting  wire  straight, 
and  twist  it  pretty  tightly  to  the  finishing  end. 
This  finishing  end  should,  in  view  of  avoiding 
mistakes  in  after- operations,  be  marked  in  some 
distinctive  manner — say,  by  colouring  an  inch  or 
two  of  its  length  with  red  Asmnall's  enamel,  or 
other  quickly -drying  colour.  Before  proceeding 
to  lay  the  wire  in  tne  other  sections,  it  wiU  be 
advisable  now  to  teat  whether  the  insulation  of 
the  coils  just  laid  on  is  perfect.  As  this  is  of  Uie 
highest  importance,  and  inuft  be  done  to  each 
section  as  each  section  is  in  it  turn  laid  on,  the 
modes  of  testing  are  here  described. 

j  2S.  The  first  snd  simplest  if  a  pretty  strong 
battory  or  other  source  of  current  electricity  be 
at  hand,  is  to  connect  one  pole  of  tho  battery  with 
the  finishing  eitremity  of  the  wire  Uid  on 
(which  must,  of  course,  be  bared  ot  its  covering 
at  this  point  to  insure  good  electrical  contact), 
and  then  draw  the  other  pole  of  the  battery  along 
some  bared  portion  of  the  ironwork  of  the  anna- 
ture.  As  it  has  been  recommended  to  cover  the 
armaturo  entirely  with  silk,  the  available  points 
of  ojntact  in  the  present  case  will  be  the  heads  of 
the  screws,  which  hold  on  the  wooden  blocks  that 
hold  the  places  of  the  arms  of  the  spiders.  On 
touching  the  iron  with  the  free  polo  of  tho  bat:- 
tery,  if  the  insulation  is  perfect,  'lot  the  iligAtesI 
ipark  ihauld  appear.  If  any  spark  is  seen,  on 
drawing  ttie  wire  along  the  iron  it  shows  that  the 
current  is  leaking  through  to  the  iron,  and  the  in- 
sulation is  defective.  Ihe  second  method,  which 
is  much  more  delicate,  necessitates  tho  employ- 
ment of  a  galvanometer.     As  before,  one  pole  of 


the  battory  is  connected  with  one  of  the  ends  of 
the  wire  just  laid  on,  the  other  polo  is  then  con- 
neotod  to  one  terminal  of  the  galvanometer.  A 
piece  of  wire  is  now  connected  to  the  other  ter- 
minal of  the  galvanometer,  and  tho  free  end  of 
this  latter  wire  is  made  to  touch  tho  bare  iron  or 
screw  of  the  armature.  ,Vo  iejieclitm  shoiU  lakt 
plane.  If  under  these  tests  it  should  appear  that 
the  insulation  is  defective,  the  section  must  be 
unwound,  tho  bare  place  in  the  iron  again  care- 
fully dressed,  and,  when  rewound,  o^iin  tested 
until  perfect  insi^tion  has  been  attained.  In 
precisely  similar  mode  in  which  the  first  section 
has  been  wound,  the  remaining  channels  are  to 
be  filled  in. 

J  29.  Another  mode  of  winding,  specially 
adapted  to  larger  motors  and  dynamos,  is  tho 
one  rocommonded  by  Mr.  F.  W.  Walker,  in  his 


. ,-„—  of  the  E-yOLisH  MstHAUic,  and  which 

I  reprcktnce  here,  with  trifling  modifications,  to 
fit  it  for  the  cog  or  Pacinotti  form  of  armature. 
Having  described  the  shuttle  for  the  wire,  Mr. 
Walker  proceeds  to  say  ;  "  Two  shuttles  of  hard 
wood,  nicely  rounded,  a  mallet,  and  a  hard  wood 
wedge,  with  roimded  and  smooth  edges  and  sur- 
face, now  coropleto  tho  winder's  outfit.  Upon 
one  shuttle  should  be  wound,  with  a  little  to 
spare,  the  length  ot  double  cotton-covered  wire 
that  has  previously  been  culcuhited  for  one  coil; 
then,  if  the  winding  is  to  be  four  layers  deep, 
four  full  perimeters  of  wire  should  bo  wound  off 
upon  the  second  shuttle.  In  describing  thia 
operation,  in  order  to  render  Ihe  ose  of  the  two 
shuttles  more  clear  to  the  amateur,  (he  fint, 
holding  Uio  bulk  of  the  wire,  will  bo  termed 
No.  I,  and  the  other  with  four  layers  upon  it, 
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No.     2.      Begfinning     close     to    the    cog    to 
iiifl    light,   the    winder  passes  Ko.  2  through 
the    armature    to    his    assistant,    who   there- 
upon  hangs   a  weight  to  it,  and  then  he  re- 
ceives No.  1  from  the  winder  over  the  top  of  the 
armature,   passes  it  hack  to  him  through  the 
interior,  receives  it  aKain,  and  so  on,  straining 
ti^t  each  time,  and  bringing  the  stzvmds  levd 
with  the  mallet  and  wooden  wedge.    A  short 
pieoe  of  tape  is  laid  upon  each  edge  of  the  core, 
so  that  the  last  two  turns  pass  over  it,  leaving  an 
end  of  tape  free  when  the  other  cog  is  reached. 
The  Ust  turn  being  laid  close  to  the  cog,  the  tape 
end  is  brought  up  between  the  wire  and  coff, 
then  the  first  turn  of  the  second  layers  is  made 
by  the  assistant  over  the  top  with  No.  1  shuttle. 
No.   2   remaining  neutral  all  this  time.    The 
second  turn  of  this  layer  should  bind  tiie  tape 
end  over  tiie  first,  thus  securing  it  from  slipping. 
Then  a  weight  should  be  attached  to  No.  1  by 
•the  winder  while  he  gives  the  layer  a  good  coat 
ai  shellac  varnish.    The  tape  ends  should  again 
be  laid  ready  to  bind  in  the  last  turn,  and  the 
winding  proceed  until  one  turn  is  required  to 
bring  ue  second  layer  close  to  the  starting  cog. 
Instead   of  performing  this   turn  with  No.  1, 
the  winder  hangs  a  weight  to  it  when  he  receives 
it  from  his  assistant  at  the  finish  of  the  last  turn 
but  one,   and  this  final  turn  completed    with 
No.     2    shuttle,     which    the     winder    passes 
baok,    and   again   receives   &om  the  asustant 
over  the  top,  and  returns  through  tiie  aimature, 
so  that  No.  2  makes  the  last  turn  of  second  layer 
and  first  turn  of  third ;  then  is  weighted  by  the 
assistant,  and  again  renudns  neutral  for  a  time. 
The  third  layer  now  proceeds  with  No.  1  to  the 
other  cog,  the  last  turn  being  taped  as  before, 
and  the  first  turn  of  the  fourth  and  last  layer  is 
begun  with  No.   1  shuttle,  and  wound  until  the 
last  turn  but  one,  when  the  assistant  passes  it 
through  to  the  winder,  when  it  i^ould  be  nearly 
empty.     No.  1  shuttle  is  then  passed  over  and 
completes  the  last  turn,  and  with  the  end  of  wire 
from  No.  1,  and  the  end  from  No.  2  respectively, 
oooiing  through  and  over,  the  winder  puUs  taut, 
and  makes  a  neat  and  tight  twist  with,  the  pliers, 
taking  care  to  place  some  tape  between  the  wires 
in  case  of  a  short-circuit.     By  this  arrangement 
of  two  shuttles,  the  final  ends  are  brought  out  in 
the  last  layer,  over  and  under,  and  the  distortion 
and  risk  ol  short-circuit  consequent  upon  leaving 
the  first  end   to   protrude   through  the  whole 
winding  prevented.^' 

^  30.  AVhichever  plan  of  winding  has  been 
adopted,  the  armature  will  now  be  ready  for  being 
properly  coupled  up.  For  this  purpose  the  operator 
will  begin  by  untwisting  the  ends  of  one  of  the 
sections,  and  having  bared  thejinishiitff  end  of  this 
said  section,  and  sandpapered  it  to  get  a  good 
doan  surface,  will  cause  his  assistuit  in  like 
manner  to  imtwist  the  wires  on  the  next  section, 
and  bare  and  clean  the  bepinninff  extremity  of  this 
next  section.  He  wUl  then  twist  up  together  pretty 
tightly,  and  afterwards  solder  the  end  of  the  first 
section  to  the  beginning  of  the  next,  and  so  on 
until  all  the  sections  are  thus  joined,  using  two 
precautions — 1.  To  place  a  piece  of  tape  or 
paraffined  paperunder  the  wires  previous  to  twist- 
ing up,  to  prevent  any  chance  of  diort -circuiting 
with  the  layers  of  wire  beneath.  2.  To  leave  about 
2in.  of  free  ends  of  wire  for  after  attachment 
to  the  commutator.  When  the  sections  have 
been  all  thus  properly  connected,  as  shown  at 
Fig.  26,  the  layers  of  wire  should  receive  a  coat- 
ing of  some  insulating  material.  Some  operators 
employ  thin  shellac  varnish,  others  place  the 
armature  in  a  gentle  oven,  and  place  over  it 
lumps  of  paraffin  wax,  and  allow  the  heat  of  the 
oven  to  melt  the  paraffin  until  the  layers  of  wire 
are  permeated  with  it.  For  small  aimatures  I 
prefer  the  latter  plan ;  for  large  ones,  the  former. 
When  the  operation  of  varnishing  or  paraffining 
has  been  completed,  the  armature  may  be 
mounted  on  the  spindle  (tiie  wooden  mocks 
having  been  previously  removed  to  allow  the 
arms  of  the  spiders  to  fit  in  their  places),  and 
the  twisted  ends  of  the  wires  fastened  down, 
eaoh  one  to  its  own  segment  of  the  commutator, 
by  means  of  thtf  round-headed  screws,  as  diown 
at  Fig.  26. 


THE   nrTENSITT  OF   TELEPHOHIC 
EFFECT8.~n. 

ra  recent  number  of  this  paper  (May  17th) 
we  described  some  researches  on  ihe  in- 
tensity of  telephonic  effects  which  M.  E.  Mer- 
oadier  has  been  carrying  on  in  France.  The 
ourve  which  aooompanied  this  descriptirai  repre- 


minium 


IZ 


30  38  ^9    64-  70  e    SO  99 


IZZ 


/-f  ^  /56        f80       205 


F.g.Z 


Copp  e  r    (a) 


Copper  (b) 


I         f        I  I         ■  I 

/2        30    -^/   60    6Z5  7ZS  SO 


sented  the  variation  of  these  effects  according  as 
the  thickness  of  the  iron  diaphragm  was  varieid. 

The  same  method  of  observation  and  the  same 
mode  of  representing  the  results  have  been  ap- 
plied in  some  furtJaer  experiments  with  dia- 
phragms made  of  diamagnetic  metals.  M. 
Mercadier  has  just  communicated  the  conclusions 
he  deduces  from  these  latter  investigations  to  the 
Academic  des  Sciences  at  Paris. 

Aluminium  and  copper  were  chosen  as  fair 
types  of  diamagnetic  metals.  Experiments  of  the 
same  order  and  character  were  made  with  dia- 
phra^fms  composed  of  these  substances  as  were 
previously  made  with  the  magnetic  diaphragm. 
The  accompanying  curves  illustrate  the  residts. 
A  telephone  by  Anonval  was  used. 

Fig.  1,  0,  refers  to  aluminium.  Observations 
were  made  with  three  separate  diaphragms,  of 
which  the  thicknesses  varied  from  0*1 2mm.  to 
2  '03mm.  This  curve  greatiy  resembles  in  charac- 
ter that  obtained  when  the  diaphragm  was  com- 
posed of  iron,  but  the  alternate  maxima  and 
minima  decrease  a  good  deal  more  gently. 

Fig.  2,  0,  represents  what  takes  nlacewhen 
the  metal  copper  is  substituted  in  the  diaphragm. 
The  curve,  again,  has  a  somewhat  similar  form. 
It  shows  that,  taking  for  a  diaphragm  discs  of 
coppNBr  ranging  in  thickness  up  to  2 '00mm.,  the 
maxima  and  minima  decrease  still  more  slowly. 
It  demonstrates  the  fact  that  when  sounds  or 
words  are  received  by  a  copper  diaphragm,  the 
intensity^  of  the  effects  perceived  is  almost  as 
great  with  a  thickness  of  0'90mm.  as  witii  a 
thickness  of  0*30mm. 

These  curves  have  been  obtained  by  taking  as 
abscissffi  the  thicknesses  of  tiie  diaphrag^ns  ex- 
pressed in  hundredths  of  a  millimetre,  and  as 
ordinates  the  squares  of  the  distances  at  which  an 
observer  is  just  unable  to  hear  the  telephone 
reproducing  the  noise  of  a  metronome  fixed  to 
the  plate  of  a  microphone  in  a  distant  room.  But 
it  was  found  necessary  to  double  the  intensity  of 
the  cozrent  which  traToned  the  primary  wire  of 


the  induction  coil  of  the  microphone,  and  to 
bring  it  to  0*3  ampdre ;  and  in  order  to  ^cflitite 
the  working  of  the  experiment  it  was  desirable  t 
leave  out  the  resistance  of  17,000  ohms,  which  in 
the  previous  experiments  with  iron  diaphn^ 
had  been  introduced  into  the  secondary  wire. 

It  seems  that  the  effects  produced  with  dis' 
phragms  of  aluminium  and  of  copper  are,  f  ^ 
paribiiSj  much  more  feeble  than  those  which  as. 
be  obtained  by  using  iron.  The  scale  o!  ^ 
curve  which  relates  to  aluminium  in  Fig.  I.  <i 
which  is  about  ten  times  greater  than  that  of  the 
copper  curve  in  Fig.  2,  0,  is  many  hundred  tixnrf 
snuuler  than  that  for  iron,  which  was  shown  c 
the  first  part  of  this  paper.  But  a  chemiol 
analysis  of  the  aluminium  used  showed  that  i! 
contained  1*66  per  cent,  of  iron,  a  proportion  of 
impurity  which  in  this  case  must  have  sosu 
marked  influence,  and  cannot  be  neglected.  The 
copper  showed  oxily  traces  of  iron. 

Chie  is  led  at  first  to  think  that  this  oonflder- 
able  difference  of  effect  in  passing  from  iron  t'* 
aluminium,  and  then  to  copper,  must  be  dufi  to 
the  fact  that  the  specific  magnetic  power  of  thtie 
latter  metals  is  so  extremely  small  compared  with 
that  of  iron,  and  this  is  really  an  important  caoae. 
But  there  is  another  infiuence  which  xniut  be 
considered — ^that  is,  the  electrodynamic  induction 
resulting  from  variation  of  magnetism  in  th£ 
core  of  the  telephone  magnet,  and  i^hich  pn>* 
duces  currents  m  the  mass  of  the  diaphragm: 
the  consequence  is  that  the  effiects  which  an 
produced  by  these  currents  increase  those  due  (d 
the  magnetic  induction,  properly  so -colled. 

In  endeavouring  to  find  out  what  part  of  thf 
whole  effect  is  due  to  electro-dynamic  inductMO. 
it  must  be  observed  that  the  currents  which  «n« 
from  it  in  the  diaphragm  should  be  areolar,  « 
neu^lv  so 

M.  Mercadier,  therefore,  had  the  cap  "i 
mounting  of  his  telephone  made  of  ebonite,  a 
non-conducting  material,  and,  further,  cat  * 
veiy  fine  slit  in  each  diaphragm  from  dream* 
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ference  to  centre.  The  matter  thus  removed 
being  extremely  small,  had,  therefore,  a  negli- 
gible influence  on  the  magnetic  induction. 

Workix^  thus  upon  eighteen  discs  of  iron, 
identical  with  those  used  in  the  first  experiments, 
and  then  oonstructing  a  second  curve  on  the 
same  principle,  M.  Mercadier  found  that  it  had 
the  same  xoxm;  the  ordinates  were  only  re- 
duced about  a  fourth  in  the  region  of  the  first 
maximum,  and  about  one-half  for  the  rest  of  the 
carve. 

As  regards  the  aluminium  and  the  copper,  the 
curves  plotted  in  Fig.  1,  6,  and  Fig.  3,  b,  show 
what  reduction  in  intensity  takes  place  when 
diaphragms  of  these  metals  are  similarly  treated. 
A  zadial  slit  was  made  in  thirteen  aluminium 
diaphragms  and  seven  copper  diaphragms  iden- 
tical with  those  used  in  the  experiments  repre- 
sented by  the  curves  in  Fig.  1,  a,  and  Fig.  2,  a. 
These  curves  represent  approximately  the  effect 
due  to  magnetic  mduction  and  those  other  slight 
causes  arismg  from  the  vibration  of  the  core  of 
the  magnet,  the  direct  action  of  the  coil  whidi 
sorrounds  it,  &c. 

From  these  investigations  the  following  oon- 
clunons  can  be  drawn : — 

(i.)  That  telephones  with  iron  diaphragms  are 
much  louder  than  others,  and  that  this  effect  is 
chiefly  due  to  magnetic  induction. 

(ii.)  That  telephones  with  copper  or  aluminium 
diaphragms  show  (as  do  those  with  iron  dia- 
phragms) alternate  maxima  and  TniniTnit  of  in- 
tensity and  owe  their  effects  principally  to 
electro -dynamic  induction. 

In  oonelosion,  it  may  be  observed  that  if  these 
latter  effects  are  very  small,  they  are  very 
remarkable,  for  it  was  noticed  that  copper  and 
aluminium  diaphragms  reproduced  the  timbre  or 
quality  of  articulate  words  very  much  better  than 
those  which  were  made  of  iron. 
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The  Sxui. 


i 

Souths. 

At  Greenwich  Mean  Noon. 

1 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Sidereal 
Tiate. 

1 

6 
11 
16 
21 
26 

h.  m.    s. 
11  67  36-39  ^M 
11  68  26*80,, 
11  59  24.-29„ 

0    0  26*54  r. 

0    1  31-20  „ 

0    2  35-52  „ 

h.  m.  s. 
4  38  15 

4  58  48 

5  19  28 

6  40  13 
6     1     1 
6  21  48 

O        '        w 

22     7  22 

22  42  27 

23  7  33 
23  22  30 
23  27     9 
23  21  30 

h.  m.    8. 

4  40   38-33 

5  0   21-12 
5  20     3-91 
5  39   46-70 

5  59   29-48 

6  19   12-27 

The  method  of  finding  the  Sidereal  Time  at 
Mean  Noon  at  any  other  station  is  explained  on 
p.  348  of  VoL  XLVin. 

On  June  21«t,  at  6h.  a.m.,  the  Sun  is  said  to 
enter  Cancer,  and  summer  is  supposed  to  com- 
xnence.  He  is,  at  this  instant,  situated  a  little  to 
the  N.W.  of  71  Gteminorum.  This  is  the  theo- 
retical date  of  the  longest  day ;  but  in  London 
no  perceptible  difference  will  be  observable  in 
this  respect  from  the  18th  to  the  24th,  on  all  of 
which  davs  the  Sun  will  be  16  hours  and  34 
minutes  above  the  horizon,  and,  obviously,  only 
7  hours  and  26  minutes  below  it.  Of  eoune, 
there  is  no  real  night  throughout  the  month. 

From  the  19th  to  the  22nd  inclusive  is  the 
most  &vourable  time  in  the  whole  year  for 
obtaining  the  meridian  by  the  old  method  of 
equal  altitudes.  The  Sun  continues,  for  the 
ordinary  observer's  purpose,  quite  spotless.  As 
the 

Annular  Eolipae  of  the  Sun 

on  June  28th  will  be  invisible  in  this  part  of  the 
world,  the  mention  of  its  occurrence  will  suffice 
here. 

The  Moon 

Enters  her  First  Quarter  at  8h.  l'6m.  p.m.  on 
June  6th,  and  is  Full  on  the  13th  at  Ih.  58*2m. 
in  the  afternoon.  She  will  enter  her  Last 
Quarter  at  Th.  3o-lm.  on  the  morning  of  the 
20tb,  and  be  New  on  the  28th  at  8h.  53*6]&.  ft.SL 


Day  of 

Moon's  Age 

Souths. 

Month. 

at  Noon. 

Days. 

h. 

m. 

1 

2-8 

2 

12-6  p.m. 

6 

7-8 

6 

11-7    „ 

11 

12-8 

10 

23-3    „ 

16 

17*8 

2 

35 -0  a.m. 

21 

22-8 

6 

521    „ 

26 

27-8 

10 

32-9    „ 

The  Moon  will  be  in  conjunction  with  Saturn 
{y  47'  N.  of  him)  at  8h.  a.m.  on  June  4th ;  with 
Jupiter  at  9h.  a.nL  on  the  14th  (Jupiter  0°  29'  S.| ; 
with  Venus  at  6h.  a.m.  on  the  24th  (Venus  1^  N.) ; 
with  MercuxT  at  81l  a.m.  on  the  27th  (Mercury 
3*  4'  S.) ;  ana  with  Mars  at  3h.  a.m.  on  the  28tn 
(Mars  1"  32'  N.}  For  obvious  reasons  nearly  the 
whole  of  these  phenomena  will  be  invisible. 

At  noon  on  June  1st  the  Moon  is  in  Oemini,  in 
which  constellation  she  remains  until  4h.  30m. 
p.m.  on  the  2nd,  when  she  quits  it  for  Cancer ; 
leavinff  Cancer,  in  turn,  for  Leo  at  9h.  a.m.  on 
the  4th.    Her  journey  across  Leo  terminates  at 
4h.  a.m.  on  the  7th,  at  which  hour  she  enters 
Virgo.    Here  she  remains  until  Uh.  a.m.  on  the 
10th,  when  she  })asses  into  Libra.    As  she  travels 
through  Libra  she  arrives,  at  2h.  30m.  a.m.  on  the 
12th,  on  the  western  edge  of  the  northern  spike 
of  Scorpio,  which  she  has  traversed  by  10  o'clock 
the  same  morning,  and  come  out  in  Ophiuchus. 
Her  passage  through  C^hiuchuB  occupies  until 
8h.  p.m.  on  the  13th,  when  she  leaves  it  for 
Sagittarius.     By  llh.  30m.  p.m.  on  the  15th  she 
has  traversed  Sagittarius  and  entered  Capricomus. 
She  remains  in  Capricomus  until  5h.  30m.  p.m. 
on  the    17th,   when  she  enters   Aquarius,  and 
leaves  Aquarius,  in  turn,  for  Pisces  at  8h.  p.m. 
on  the  19th._    At  llh.  a.m.  on  the  20th  she  passes 
into  an  outlier  of  Cetus,  whence  she  emerges  in 
Pisces  again  at  8h.  p.m.  on  the  21st,  only  how- 
ever, to  plunge  once  more  into  another  portion 
of  Cetus  at  4h.  30m.  p.m.  on  the  22nd.    When 
she  finally  quits  Cetus,  at  6h.  a.m.  on  the  23rd,  it 
is  to  enter  Aries.    She  remains  in  Aries  until 
noon  on  the  24th,  and  then  leaves  it  for  Taurus. 
Having  traversed  practically  the  entire  length  of 
Taurus,  she  comes,  at  2h.  30m.  p.m.  on  the  27th, 
to  the  extreme  northern  part  of  Orion,  and  when 
by  7h.  o'clock  the  same  evening  she  has  crossed 
this,  it  Ib  to  emerge  in  GeminL    Her  journey 
across  Gemini    terminates  at  llh.  p.m.  on  the 
29th,  and  then  she  leaves  it  for  Cancer.     She  is 
still  in  Cancer  when  our  notes  terminate. 

Near  Approaches  to  Two  Fixed  Stars  by 

the   Moon. 


Day  of 
Month. 

Star's 
Name. 

• 

1 

i 
1 

Time  of 

Nearest 

Approach. 

Moon's 
Tiimb. 

Angle  from 
N.  Point. 

Angle  from 
Vortex. 

13 
20 

B.AC.  6088 
36  Piscinm 

6 
5 

h.  m. 
1126  p.m. 
2  34  a.m. 

S.  by  E. 
N.l^W. 

o 

9 
336 

o 

19 

7 

No  visible  Occultations  of  stars  by  the  Moon 
will  occur  during  June. 

Venue 

Is  a  morning  star  throughout  June,  and  is  a 
splendid  and  conspicuous  object  in  the  East 
before  sunrise.  She  attains  her  greatest  brilliancy 
on  the  6th ;  and  about  this  date  may  be  easily 
picked  up  with  the  naked  eye  when  on  or  near 
the  meridian,  in  brilliant  sunshine,  by  anyone 
who  knows  precisely  where  to  look  for  her.  Her 
angular  diameter  diminishes  from  40*6"  on  the 
1st  to  26*2"  by  the  30th.  She  still  presents  a 
beautiful  crescent  in  the  telescope. 


Axles  into  Taurus,  through  a  very  blank  region 
of  the  sky. 

Mars  comes  into  conjunction  witji  the  Sun  at 
2  a.m.  on  the  18th.  Saturn  is  rapidly  leaving  ua 
for  the  season ;  but  may  be  picked  up  after  dark 
in  the  West  at  the  beginning  of  June,  roughly 
half-way  between  Regulus  and  i  Cancri ;  and 
NsPTirirH  is,  of  course,  invisible. 

XerouTF 

Is  an  Evening  Star  up  to  the  19th,  on  which  day, 
at  llh.  a.m.,  he  comes  into  Inferior  Conjunction 
with  the  Sun,  and,  of  course,  then  travels  to  the 
W^  of  him,  and  becomes  a  Morning  Star.  At  the 
beginning  of  June  Mercury  is  still  vimble  to  the 
nalced  eye  after- sunset  to  the  North  of  West. 
His  angular  diameter  increases  from  0*8"  on  the 
1st  of  the  month  to  12"  at  the  time  of  his  con- 
junction; subsequently  diminishing  again  to 
10*4"  by  the  30th.  He  presents  a  beautiful 
crescent  in  the  telescope  as  long  as  he  can  lie 
followed. 


Day  of 

Month. 

Bight 
Ascension. 

Declination. 
North. 

Souths, 

1 
6 
11 
16 
21 
26 

h.    m. 
6      8*1 
6     12*8 
6       9*4 
5     59-8 
5    47-9 
5     38*4 

24      9*5 
22    55-5 
21     32-9 
20     13*8 
19     12-7 
18    43*2 

h.    m. 

1      271p.HL 

1  12-2  „ 
0  49-2  „ 
0     20-0    „ 

11     48-4  a.m. 

11     19*3     „ 

The  looped  path  indicated  by  the  above 
Ephemeris  commences  in  G^emini  and  terminates 
in  'Taurus.  On  the  evening  of  the  Ist  Mercury 
will  be  a  little  more  than  l}""  N.  of  ri  Geminorum  ; 
but  this  is  the  brightest  star  he  will  approach. 

Jupiter 

Comes  into  opposition  to  the  sun  at  7h.  P'l^-  o^' 
the  24th;  but  m>m  his  great  South  Declination 
is  as  badly  situated  for  the  observer  as  he  well 
can  be.  He  rises  about  9h.  50m.  p.i;i„  at  the 
beginning  of  June,  and  a  little  more  than  two 
hours  sooner  at  the  end  of  it.  To  be  seen  with 
the  telescope,  however,  he  ou^ht  to  be  observed 
as  near  the  meridian  as  possible,  as  at  no  time 
during  the  month  is  he  16°  above  the  horison, 
even  at  transit.  His  angular  equatorial  diameter 
increases  from  42*8"  at  the  beginning  of  June  to 
43*8  at  the  end  of  it. 


h.  m. 

0 

1 

18  27-1 

23 

6 

18  24*7 

23 

11 

18  22*2 

23 

16 

18  19*6 

23 

21 

18  16*9 

23 

20 

18  13*5 

23 

Declination 
South. 


Souths. 


5-3 

7-3^ 

9*3 

11-3 

13*2 

15*2 


r 

I 

1 

12 

12 

11 


m. 

48-1 
261 
40 
41-7 
19-3 
52-4 


a.in; 


i» 


It 


tf 


Pim. 


"85 

II 

Bight 
Ascension. 

Declination 
North. 

1 

Souths. 

h.  m. 

e           « 

h. 

m. 

1 

2  110 

11     33*2 

9 

30*7  a.m. 

6 

2  19*8 

11     40*2 

9 

19*9    „ 

11 

2  30*8 

12      6*3 

9 

11*2    „ 

16 

2  43*7 

12    44*7 

9 

4-*    »i 

21 

2  68*3 

13    34*4 

8 

69*3    „ 

26 

3  14-2 

14    31*2 

8 

56*6    „ 

Whence  it  wiU  ^  eeen  that  Venus  ttaveli  from 


This  short  retrograde  arc  is  described  in 
Sagittarius.  About  the  2  Ist,  Jupiter  will  be  on 
a  Une  joining  the  3rd  and  fourth  magnitude 
start  \  and  /a  Sagittarii. 

tTranua. 

Is  now  n^idly  approaching  the  West,  and  must 
be  looked  for  as  soon  as  ever  tlvo'  sky  is  dark 
enough.  His  angular  diameter  remaibr  constant 
at  3*8'  throughout  June. 


Day  of 
Month. 

'Bight 
Ascension. 

Declination 
South. 

Souths; 

h.    m. 

e         # 

h.     m. 

1 

13    7*8 

6     30*9 

.8    25-8  p.m. 

6 

13    7*4 

6    29*1 

8       5*8  „ 

11 

13    7*2 

6    27*7 

7     45*8.,, 

16 

13    7-0 

6    26*8 

7     26*0   ,, 

21 

13    6*9 

6    26-3 

7       6-2   „ 

26 

13    6-9 

6    26*4 

6     46*6   „ 

It  wUl  be  seen  from  this  Ephemeris  that 
Uxanus  continues  to  travel  in  a  direction  ap- 
proxinuitely  towards  B  Viiginis. 
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Ec,  Eclipse ;  Oc,  Occultation ;  Tr,  Transit  of  SateUito ;  Sh,  Transit  of  Shadow ;  D,  Disap- 
pearance ;  R,  Reappearance ;  I,  Ingress ;  E,  Egress.  The  printing  of  a  phenomenon  in  Holies 
indicates  that  its  visibility  is  rendered  doubtful,  either  by  the  brightness  of  the  twilight,  or  by 
Jupiter*  8  proximity  to  the  hoiizon. 


Shootinff  Stars 

Axe  by  no  means  plentiful  during  the  twilight 
nights  of  this  month.  From  the  4th — 13th  and 
10th — 28th  some  may,  however,  possibly  be 
seen.  Fireballs  appear,  if  at  all,  during  the 
first  of  these  intervals. 

Oreenwich  Mean  Time  of  Southlnff  of  Eight 
of  the  Principal  Fixed  Stars  on  the  Night 
of  June  Ist,  1880. 

Star.  ^      Souths. 

n.  m.    8. 
9  Ursas  Majoris  ..         ..9    1    415p.m. 

ApcturuB  9  28  25-36 

«  Librte 10    2  28-43 

a  Coronas  Boreolia  . .  10  47  36-10 

a  Seipentis 10  56  23-32 

Antai«B 11  40    4-53 

a^Herculis *  12  26  55*66  a.m. 

«  Ophiuchi ♦12  47    403   „ 

*  Early  morning  of  June  2nd. 

The  method  of  finding  the  Greenwich  Mean 
Time  of  Southing  of  either  of  the  stars  in 
the  above  list  for  any  other  night  in  June,  as 
also  that  of  determining  the  Local  instant  of  its 
Transit  at  any  other  atotion,  wiU  be  found  on 
p.  350  of  VoL  XLVm. 


i> 
i» 
ft 
i> 
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THE  KILLnrO  KACHIHE  ABB  ITS 
OPEEATIOVS* 

AS  most  millinff  machines  do  not  have  any 
attachment  for  cutting  racks,  I  herewith 
illustrate  one  which  I  made  for  use  on  the  No.  3 
Brown  and  Sharpe  machine.  Upon  inqnixr  I  found 
Brown  and  Sharpe  did  not  maJke  any  attachment 
for  this  auee  machine,  and,  as  I  needed  one.  I  de- 
signed the  one  here  shown.  It  will  be  seen  that  idl 
tbe  geazing'is  entirely  cased  up,  fully  protected 
Ikom  any  cuttings,  and  no  danger  of  setting  the 
fingers  hurt.  The  casting  is  bond  to  fit  the  sup- 
porting aim,  and  split  through  at  the  top ;  a  lug 
provides  a  means  for  a  bolt  to  damp  it  rigioly.  The 
lower  end  is  bolted  to  the  body  of  the  machine, 
which  makes  it  a  very  firm  attachment.  To  get  tiie 
arbor  hole  in  correct  alignment  witii  the  spindle,  I 
had  the  surface  A  dressed  off  smoothly  and  trae ; 
then  with  a  pointed  piece  of  steel  held  in  a  diort 
arbor  I  scribed  a  circle  by  revolving  the  arbor;  then 
I  chucked  it  in  a  lathe,  tuid  trued  it  carefully  by  the 
circle  described.  Bevel  gear  e  gears  into  a  similar 
wheel,  which  has  a  long  hub.  upon  which  is  slipped 
and  secured  a  steel  sleeve,  wnicn  has  a  face  2itm.  in 
width  with  12  pitch  teeth  out  upon  it,  which  mesh 
into  teeth  cut  upon  the  cutter  arbor.  It  wfll  be 
noticed  that  a  very  small  cutter  can  be  used.  A 
cap  B  is  bolted  over  the  wheels,  and  also  forms  one- 
haif  of  the  bearings  of  the  diafts.  The  opposite  end 
of  the  cutter  arbor  can  be  drilled  with  taper  hole  to 
fit  the  small  end  mills  used  on  the  machine,  and  can 
be  used  to  good  advantage  for  milling  work  on  the 
dividing  head,  and  thus  avoid  the  trouble  of 
airangmg  the  dividing  head  to  face  the  spindle  of 

*  By  A.  B.  Ljuroia*  in  American  Mackimtt  (eztnust). 


the  machine ;  a  cap  or  plate  a  covers  the  bevel  gear 
shown,  and  ia  held  in  place  hy  small  screws. 

For  the  tool-room,  this  device  (or  any  other  that 
answers  the  puipose)  will  be  found  of  great  value, 
as  there  is  waere  the  tool  repairs  are  expected  to  be 
supplied  from ;  and  how  often  do  we  have  to  make 
repairs  on  racks  on  machines  in  tiie  shop  that  are 
too  longto  be  cut  on  this  machine  in  the  ordinaiy 
way.    The  inserting  of  teeth  is  not  a  sure  and 


reliable  one.  The  mat  convenience  afforded  with 
this  attachment,  and  the  quick  time  it  can  be  done 
in,  will  always  make  it  pay  to  replace  the  racks 
with  new  ones,  and  they  can  then  be  made  of  steel, 
which  will  in  all  probability  avert  any  future 
replacing  or  trouble. 


8T0HYHPB8T    OBBEBVATipirS    OP 

TSfi   SUV. 

AT  the  Boyal  Institution  last  Friday  the  Bev. 
S.  J.  Perry,  director  of  Stonyhurst  College 
Observatory  J  dehvered  a  diBconrse  on  '*  The  Solar 
Surface  Dunng  the  Last  Ten  Years,'*  in  the  course 
of  which  a  large  number  of  photographs  were  ex- 
hibited by  means  of  the  Umtem.  Father  Perry 
first  described  the  equipment  of  the  Stonyhurst 
ObservatoiT  available  for  solar  observations,  and 
mentioned  that  many  years  ago,  in  conseauenoe  of 
there  being  three  Government  observatones  where 
sun  photographs  were  taken,  bethought  it  would  be 


useful  to  have  drawings.    An  examination  of  old 
drawings  led  him  to  the  conclusion  that  otercn 
had  not  with  sufficient  care  restrained  their  fancy, 
and  he  therefore  made  an  arrangement  by  wbich  m 
actual  picture  of  the  sun,  10|in.  in  disjneter,  wai 
made  by  itself  through  a  telescope  en  paper.  He 
calculated  out  the  allowances  to  be  made  for  effecti 
of  foreshortening,  and  axranged  a  scale  with  aiaQ 
B(}uares,  which   made  the   work   of  orajing  the 
picture  merely  mechanical.   He  thought  tnu  gave  » 
more  accurate  representation  of  sunspot  aieai  thao 
photo^piphs  did,  where  foreshortening  neoMszSy 
came  mto  play.    Notwithstanding  the  badxMB  A 
the  Lancashire  climate,  he  had  been  able  to  take  n 
average  of  268  drawings  a   year.    He  had  Ijeeo 
carefm  always  to  coinpare  the  drawings  with  Um 
photographs  of  the  Grovemment  statioiiSj  and,  id 
fact,  ttie  photograph  records  and  the  drawmgi  wm 
kept  together  for  reference.  .  'Die  differaooe  of 
shape  seen  in  the  Indian  photographs  as  ooim|»ed 
witn  the  English  was  to  be  attributed  to  the  npdd 
changes  in  the  s^ts  themselves.  All  observenhaTv 
noticed  that  the  mcrease  and  decrease  of  son  ipcb 
go  in  cycles  of  about  seven  years.    The  incmse 
continues  for,  roughly  speaking,  3^  years,  and  then 
decrease  sets  in.    Sabine,  years  ago,  showed  tbt 
terrestrial  magnetism  varies  in  similar  cydes,  lad 
the  natural  mference  is  that  these  is  some  cob* 
nection  between  the  two  sets  of  phenomena.  We 
are  now  within  a  few  months  of  the  period  of  rnim- 
mum  spots.    The  rate  of  change  of  spot  area  is  tt 
times  very  rapid,  as  sometimes  there  is  as  mudi  aa  i 
difference  of  100  million  square  miles  a  day.   Om 
magnetic  records  follow  the  rate  of  such  diaoge 
with  great  consistency.    The  magnetic  swii^  m 
been  found  to  begin  about  8  a.m. ;   it  reaches  ife 
maximnm  at  midday,  followed  by  a  retom  in  th? 
evening.    The  year  1882   was   that  of  maximon 
spots  and  of  magnet  swing.    Altliough  the  differ- 
ence of  longitude  between  Greenwich  and  Stooj* 
hurst  is  so  small,  spots  have  been  known  to  diaj^ 
pear  in  the  short  interval.    There  was  one  idea  tbt 
had  been  gradually  forcing  itself  on  him  that  these 
great  changes  in  the  solar  surface  could  hardh  hart- 
been  due  to  any  cause  located  in  the  sun  itself.  He 
tiiought  we  must  try  to  seek  an  explanation  iu  con- 
nection with  meteoric  streams.      The  first  point, 
however,  was  to  have  our  data  abont  the  sun  itidi 

Suite  accurate.  We  had  already  found  the  cjctr 
leoxT  to  be  so  far  correct,  and  he  thought  tb 
details  in  the  drawings  by  the  system  he  bi 
originated  was  a  step  in  the  direction  of  accuntr 
record. 


D0TIBLEDAT8   IKSXrLATinO 
CUT-OUT  JOHTT. 

IN  the  accompanying  engraving,  Figs.  1  and'l 
we  illustrate  a  novel  insiilatiTig  cut-out  joint, 
designed  and  patented  by  Mr.  H.  M.  Donbledaj,  of 
the  Marr  Ck>nstruction  Ck)mpany,  Pittsburgh,  Pi. 


Fia.  1. 


Practical  workers  in  incandescent  wiring  will  appi*' 
date  the  efforts  of  the  designer  in  attempting  to 
combine  an  insulating  joint  with  a  cut-oat  mt 
neat  and  compact  way.  Fig.  1  illustrates  the  isfB* 
lating  cut-out  joint,  complete,  as  in  practioal  ok- 


Fia.  2. 


Fig.  2  shows  the  same  with  the  cap  removed,  iHn^ 
trating  the  cut-out  arrangement,  the  latter  wnf 
made  single  or  double-poled,  as  desired.  Tbev 
cut-out  joints  are  manufactured  by  Kr.  H.  T> 
Paiste,  of  Phihulelphia,  Pa. 
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CAUDAL  APPENDAOE  IS  HAN.* 

'ATURALISTa  have  up  to  tha  prenent  time 
little  attention  to  the  studf  of  toiled 
I  an  oi^Q  has  Bimply  aroiued  the 
my  one  who  has  seen  &  Apecimfia,  quite 


complete,  a  tew  lines  heie  mid  there  Ksiircelf 
tiirowiag  any  ligbt  on  the  lubject.  There  is  one 
mi'nograplit  on  this  subject.  There  are  few  docu- 
ments ou  the  subject,  the  monatiosity  is  seldom 
fduiid,  and  feir  of  the  well-known  caeea  could  bear 

clone  scnitiiiy. 

It  LI  not  our  intention  to  translate  or  give  an 
abdtmct  of  this  (ierman  production,  but  we  have 
the  ^•■•'m1   fortune  to  be  able  to  reproducs  an  en- 


shall  «i5company  them  wiUi  a  few  liescripU' 

A  number  of  tniTelten  in  South  Africa  lun 
teetified  to  the  existence  ol  men  of  the  Nyams- 
Njams  tribe  who  had  toils.  This  maj  or  ma;  not 
be  true.  If  such  is  the  oase,  Mr.  Quatrefu^  does 
not  cRuirider  that  the  evidence  to  that  end  is  very 
trustworthy,  and  nther  comes  t/3  the  conclusion  that 
it  has  not  been  abgolulely  proved,  nJthough  he 
believes  the  fact  not  improbable.  Mr.  Ecker,  on 
the  coutrarr,  after  eiamioing  this  subject,  thinks 
that  the  teutimoBy  of  eiplorers  is  credible. 

Althougli  there  may  not  be  a  race  of  human 
monkeys,  it  must  bo  admitted  that  there  are  some 
cfues  of  individuals  having  a  caudal  appendage. 
When  I  say  ^'  some*^  casoa.  it  should  be  understood 
that  Pliny  and  Ptolemy,  aodaftertbemMarooPoIo, 
Stnip  Maillel,  and  others,  speak  of  this  anomaly, 
and  their  ciLitions  would  comprise  in  all  not  1.5  or 
2"  cases,  but  from  LSO  to  '200.    The  well 


lew  in 


coses,  vfhich  he  claisiiies  H«:  1.  Taitcc 


'-1-' 


JB  triangular  base 
uiiusuiill;  developed,  and  which  extenils  to  the 
and  partially  covers  it.  The  second  includes 
tails  that  form  a  sort  of  projection  at  the  back 


*  By  EUipiuc  Rabuud  lal^  Ki 

I  Max     BuUls,  Uetcr  MsdifI 

Anthiopoaogif,  IBSO,  p.  1  a  *1, 1 1 


ns.Ji«uu^,  ArchivlQi 


The  specimens  already  observed  enable  lis  to  give 
geuerul  doicriptioii,  which  will  be  done,  however, 
ith  due  caution.  The  tail  is  conical  or  spherical 
in  shape,  rarely  cvhndrical.  The  end  nearly  always 
..._,_  .,!_! .,_  _.jj  sometimes  is  twisted  like  that  of 
"lugth. 


ig'i'ly, 

It'  is  sometunes  covered,  and  sometimes  it  is  uiiite 
smooth.  Ill  the  former  case  the  hair  gn)ws  inptooes 
and  resembles  somewhat  the  toil  ota  cow.  Barteb 
cites  and  has  shown  a  cose  of  this  kind,  while 
Quatrefu^es,  who  lived  before  his  time,  had  ood- 
sidered  this  conditioa  a  mere  legend. 

Whether  these  tails  are  soft  or  rigid,  they  possesg 
in  general  no  moremeut  of  their  own.  This 
physical  peculiarity  is  usually  aceompaoied  with 
Home  other  defect,  with  atresia  ani  in  particular, 
and  almost  always  with  general  constitutional 
weakness.  Such  are  the  general  choracterists  of 
this  class  of  monstrosilies.  Can  the  oause  of  this 
be  discovered  f  Adhuc  sub  judice  lis  est.  Bartela 
considers  that  it  is  due  to  imperfect  development, 
induced  perhaps  by  inheritance  from  an  anoBstral 
type,  while  Quatrefoges  had  not  believed  in  this, 
but  considered  that  it  was  caused  by  some  abnormal 
development  in  the  embryo.  It  is  not  for  us  to 
decide  which  theory  is  to  be  accepted.  It  is  o 
curious  circumstance,  however,  that  this  peculiarity 
is  found  principally  among  the  male  species.  I  do 
not  think  that  the  females  of  the  lower  orders  are 
less  favoured  in  this  respect  than  the  males.  It 
is  also  curious  that  the  white  races  appear 
not    to   be   privileged   in    this   reepect.     If    we 

then  perhaps  atavism  would  explain  it.  In  none  of 
the  coses  that  have  been  examined,  however,  could 
vertebne  be  found  in  the  tail ;  while  the  specimen 
that  was  dissected  by  Virchow  simply  oonsisted  of 
fat  and  muscles.  Atavism  would  expla 
Hxiatence  of  an  hereditary  monstrosity. 
The  question  of  heredity  was,  at  an 
discussed  by  Mr.  De  Quatrefoges.     He 


n  aloue  the 


could  be  trmsmitlod  from  father 


irigm 


amrnied  ii 


laoustrositiBs  in  which  this  is  found  to 
The  subject  of  the  engraving,  however,  which  wi 
hare  not  as  yet  described,  la  a  very  remarkable 
esse.    He  is  a  young  Moi,  twelve  years  of  oge,  who 

examined  and  photographed.  AlUiough  so  young, 
his  toil  was  olreody  nearly  a  foot  in  leiigth.  With 
the  exception  of  its  greot  length,  this  specimen 
resembled  in  almost  every  other  leepect  those  that 


hod  been  eiamined  by  Bartels.  From  the  informa- 
tion we  have  been  able  to  procure,  it  appears  that 
the  organ  is  soft  and  smooth  and  has  no  bonyframe. 
Bartela  cites  only  four  cases  of  this  kind,  while  its 
cylindrical  shape  appears  to  ba  very  rare.  We 
stated  above  that,  as  a  rule,  this  prculiority  was 
accompanied  with  other  malformations,  and  such  is 
found  to  be  the  case  in  the  present  instance.  By 
examining  the  photograph  it  wiQ  be  observed  that  a 
small  mound  or  bimch  is  fouaid  upon  each  buttock. 
The  shootder  blades  seem  to  project  abnormally, 
but  it  should  be  borne  in  mind  that  the  subject  is 

T  ho  (nil  .-imu  ordinary  and  posseeses  none  of  the 


peculiaritie 
describes  tr 


lescribes  tails  two  t 

Bartels  describes  them  as  long  as  om.,  but  this 
young  Moi's  tail  is  about  lOiu.  m  length.  There- 
fore, up, to  the  present  time  tliis  is  the  beat  speci- 
men on  record.  This  matter  ought  not  to  be  pseaed 
over  carelessly,  but  it  merits  a  thorough  and  complete 
invBstigalJon  and  study  which  should  be  no  Icmger 
neglected.      ^^^^^^^^^^^^^ 


APFA5ATUS  FOR  BOISEBJNO  AND 
MELTING.* 

'O  laboratory  te  complete  without  an  efficien' 

blowpipe  and  some  means  for  operating  it ; 

Lnd  while  it  is,  as  a  rule,  advisable  to  purchase 

Lpporatusof  this  class  rather  than  moke  it,  a  few 

lints  on  the  construction  of  a  belloirs.  a  blowpjge, 

may  not  be  oi 


N°, 


bellon 


ind  furnace  ore  of  the  "kind  dev 


od  by  U 


Fletcher,  and  made  by  the  Buffalo  Dental 
facturing  Company.  The  blowpipe  differs 
respects  from  those  furnished  by  the  above-iumma 

In  the  conatroction  of  the  bellows  the  following 
materials  are  required  :  Two  honlwood  lioards  lUin. 
by  llin.  and  |in.  thick:  one  circular  board  Im. 
thick  and  Uin.  in  diameter;  ouo  piece  of  hMiy 
sheepskin  SOiu.  long,  7in.  wide  at  the  middle,  aid 
tapering  to  '2in.  at  the  ends ;  two  discs  of  elasti: 
rubber,  each  llin.  in  diameter,  oud  jV*"' ^'^-  ""^ 
small  scoop  net;  Sin.  of  J  brass  tubing;  three 
small  hinges;   a  spiral  bed  spring,  and  tVFO  iron 


s  connected  together  by  the  binges  i 
•  ByOia.  liLHopx: 
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r^.  4.    A  hola  1b  m 

hinged  and,  and  oi 
Fig.  3.  TheTolvec 
banng  attached  to 
which  a  (wtened  U 


mim  of  gold,  nlver,  brua.  and  otlisr  metali, 
id  for  forging  uid  tempering  tools  and  anaii 
uiiclea  of  stesT,  and  for  glaia-blawiiig  on  a  small 


means  i9  a  nibbei  tube,  the  supply  being  regulated 
antirely  by  the  movaUe  nonle  of  tlie  blowpipe.  The 
force  of  the  blast  laiies  with  the  manner  in  which 
the  bellows  is  operated. 
One  of  the  best  auf - 
_  BOidered  ii  a  bri<._  ._  , 

Soickly,  is  veiy  lefractory ;  it  admits  of  secnimg 
IS  woi^  hy  tacks  or  nails  driven  into  it.  It  has 
the  further  advantage  of  being  incombustible.  The 
work  to  be  braced  or  soldered  must  be  well  fitted — 
.,  there  must  be  a  good  contact  between  the 
uttingor  overlapping  edges,  and  the  contact  sur- 
faces must  be  well  painted  with  a  cream  formed  bj 
rrinding  borax  with  a  few  drops  of  water  on  a  slate 
,Fig.  T).    When  necessary,  the  work  may  be  held 


PiOS.  1  to  6.— Blowpipe  Bellows. 

the  other  in  the  position  of  oae.  neea  blocks  are 
beveled  so  as  to  give  the  valve  suiBcieat  lift,  and  at 
the  same  time  limit  its  upward  motion.  The  oiroular 
board  has  a  groove  turned  in  its  edge,  and  in  a  hole 
formed  in  its  edge  is  inserted  the  brass  tube.  A 
hole  is  bored  into  the  lop  of  the  circular  board, 
which  communicatM  with  the  inner  end  of  the  bran 
tube,  and  a  series  of  holes  are  mode  in  the  circular 
board,  which  also  pass  through  the  upper  board  of 
the  Itellows.  Over  these  holeg  is  placed  a  strip  of 
soft,  close-BToioed  leather,  which  is  secored  by 
nailing  at  the  ends.  This  leather  strip  forms  the 
upper  valve. 
The  bed  ^ring  is  secured  to  the  upper  and  lower 
J.    — 1  .Lj  bellows    is  ready  toreoeive  ita 


boards,  and  tl 


covering.    The  sprioga,  the  hingee,  and  the  valves 

.i.._ij  v^g  locured  with  great  ears,  as  they  are  in- 

le  when  the  leathar  covering  and  the  rubber 


shoold  be  SI 


They  are  held  in  this  , 

way  until  the  cover  is  attached.    The  leather 

ing  ii  glaed,  and  tacked  at  frequent  intervals.  The 
leather  is  carried  around  the  comer  and  over  the 
hinged  ends  of  the  boards.  An  additional  piece  of 
le^er  is  glued  over  the  hinged  end,  and  a  narrow 
strip  of  leather  is  glued  to  the  edges  of  the  boards 
to  cover  the  tacks  and  the  edges  of  the  leather 
covering.  The  job  will  bo  somewhat  neater  if  the 
edges  ol  the  boards  are  rabbeted  to  receive  the  edge 
of  the  covering  and  the  tacks. 
The  rubber  discs  ace  stretched 


Fio.  6.— Braiing. 

board  and  secured  by  a  strong  cord  tied 

rubber  and  in  the  groove  in  the  edge  of  the  boaidT 
The  net  i*  afterwards  secured  in  mace  in  the  same 
way.  The  net  should  not  be  so  iooae  as  to  allow 
the  rubber,  when  inflated,  to  assume  a,  hemispher 
cal  form,  as  shown  in  Kg.  S.  A  cleat  is  attaoht.. 
by  screws  to  the  hinged  end  of  the  lower  board,  and 
a  straight  iron  strap  is  attached  to  the  rounded  end 
of  the  same  board.  The  corresponding  end  of  the 
\T  board  is  provided  with  an  offset  strap,  upon 


w^ll 


overed  by  a 


face  of  the  lower  board 
lint  and  dust. 

The  blowpipe,  which 
tube  of  the  bellows  by  means  of  a  rubber  pipe,  is 
diown  in  section  in  Qib  upper  part  of  Fig.  97  It 
coniisti  of  two  pipe*  attached  to  eai  * 
adapted  to  receive  the  rubbia-  pipe  o 
one  end.  At  the  opposite  end  they  are  arranged 
concentrically,  the  aperture  of  the  analler  pipe— 
which  receives  the  air— being  reduced  0-OSin.  Tba 
outer  and  larger  pipe,  which  receives  the  gas,  is 
provided  with  a  sliding  noizle,  by  means  of  which 
the  flow  of  gas  can  be  easily  controlled.  The  in 
temal  diameter  of  the  smaller  end  of  the  noule  i 
fm.  These  dimensions  are  correct  only  tor  a  blow< 
pipe  for  small  and  medimn  work — Le.,  for  bruini 


■rBVQc,  is  greater  than  that.  After  ths  mcUJi 
idered  HumcientJy  fluid  it  may  be  poured  inio  u 
oiled  ingot  mould,  shown  in  Fig.  9,lhui  giiingiti 
f  ann  adapted  to  rolling  or  hammsnng.  or  it  nui  k 
poured  into  a  sand  mould,  giving  it  uy  danl 
ronn.  The  crucible  is  handlsd  oj  meani  of  0* 
boDES  shown  in  Fig.  10. 

The  bodv  of  the  Fletchsc  furnace  is  taimedd 
iJay  treated  in  a  peculiar  wa^  t»  render  it  retj 
light  and  porous.  It  is  llin.  in  eitenul  disoair 
—  "  '^in.  hi^:  itaint«imd  diamolei  at  the  topii 


Fia.  7. — Grinding  Borai. 

igcther  bv  an  iron  binding  wire.  The  solder  is 
lated  with  the  borsi  cream  before  it  il  applied  to 
the  joint.  For  moat  work  silver  solder  is  preferred, 
1  it  is  very  strong,  being  both  dnctSe  and  malle- 

The  work  is  heated  gradually  until  the  water  of 
crystattisstion  is  driven  from  the  borax  :  then  the 
work  is  heated  all  over  until  the  solder  is  on  tl 
point  of  melting,    when   a    concentrated  flame 

le  reducing  flame  rulhei 
Should  it  be  found  diffi- 
cult to  conflne  the  heat  to  the  work,  pieces  o! 
pumice-stone  may  be  placed  around  the  part  con- 
taining the  joint,  as  shown  in  Fi^.  G. 

A  hu^e  number  of  small  orticlea  may  be  easily 
and  quickly  soldered  by  placing  them  on  a  bed 
formed  of  small  lumps  of  pumice-stone  and  pro- 
ceeding from  one  ortiole  '  "'         "■"" 


Fio.  8.— Blowpipe  Furnace. 

For  tDpportin|;  small  work,  having  a  i 
Joints  and  requiring  much  fastening,  thi 
asbeotoe  ore  very  desirable.    For  very  small  work 
to  be  done  with  the  moolh  blowjHpe,  the  " 

blocks  of  willow  charcoal  are  us«l. 

After  soldering  the  borai  mair  be  removed  by 
boiling  the  article  in  sulphuric  ooid. 

The  small  gas-furnace  shown  in  Fig.  8  mav  he 
used  in  connection  with  the  blowpipe  and  bellowi 
already  described  by  arranging  the  blowpipe  on  a 
stand  and  placing  the  furnace  upon  the  pumice- 
stone  brick  or  a  fcebrick    ""     "        "*~"  "*"  -J--'-- 


t 


Fto.  9.— Ingot  Mould. 


taina,  besidee  the  metal,  a  small  quantity  of  borax 
tor  a  flax.  A  roaring  flame  is  required,  and  the 
hlowpipa  mntt  be  oandully  adjusted  with  reference 
to  the  opening  of  the  tnmace  to  secure  the  beat 
reanlta.  With  this  furnace  and  blowpipe  2oi.  of 
metal  can  be  melted  in  toi  minutos.    Its  capacity. 


O 


Flo.  10.— Crudhle  Tongs. 

..,  at  the  bottom  21in.;  the  bole  atthsaiiei 

diameter^  the  cover,  which  is  1  tin.  thick  ml 

of  the  same  diameter  as  the  body,  is  concaTel  tLu 

'  'a  under  surface  and  provided  with  a  (in.  centra 

perture.     lie  cover  and  body    Ore  endnded  ty 

It  is  not  ^Scult  to  make  a,  fomam  nhich  nt] 

compare  favourably  with  the  oiiginol  artide.    Aij 

*'"  ir  sheet-iron  can  of  the  right  size  msjt«  usj 

cosing  for  the  furnace,  provided  it  be  rnsKd 

ivetadtogether.    A  quart  wine  bottle hiiinf i 

raised  bottom  e^es  as  a  pattern  tor  the  in'  -  - 


t   the  n 
,.._  r -'■ 

the  crucible  support  a  level  tc, 
id  in  the  formation  of  the  furnace  ia  dsT  tl 
the  quality  luwd  in  the  maaufactare  of  fir?lin<iL 
or  even  common  bricks,  moistened  and  miitil  ujtt 
granulated  Qrebrick.  The  material  knovn  t 
"  stove  fix,"  used  in  repairing  the  lining  ol  "torn 
onswors  very  well  when  mixed  with  granulitti 
firebrick  or  putnice-stone. 

The  oan  is  filled  to  the  depth  of  an  inch  with  tti 
material.  The  chambered  bottom  of  the  wine 
bottle  is  oiled  and  Hlled  with  the  material  ml 
placed  in  the  can.  as  shown  in  Fig.  11.  A  |ii. 
wooden  plug  is  inserted  in  a  hole  in  the  aide  oi  ^ 


Flo.  II.— Making  a  Blowi^  Fnniue. 

can,  to  be  afterwards  withdrawn  to  fonn  the  t^ 
aperture.  The  con  is  then  filled  with  theds^mii' 
turs,  which  is  tamped  in  Lightly.  The  suUcml 
should  not  be  too  wet,  and  it  is  well  to  oil  ik 
bottle  to  facititate  its  removal.  When  the  filtef 
operation  is  complete  the  bottle  is  loosens]  im 
withdrawn.  The  cover  is  formed  byfilliag  s  ma- 
able  bend  with  the  clay  mixture.  The  funuue  a 
allowed  to  dry  for  a  day  or  so.  Hie  first  time  tK 
furnace  is  heated  the  temperature  should  tair 
crossed  very  gradually. 


Aquarium  OenlBiit.- Whiting,  G  puts-  If 
measure ;  plaster  of  Paris,  3  parts :  'U^ 
beach  nnd.  3  parts ;  litharge.  3  piiv: 
powdered  rosin,  1  part.  Mix  tea  infffeiiiB» 
toother  thoroughly ;  than  make  into  i  pBT 
with  the  best  coach  varnish.  Only  enouf^  ^  ■< 
one  glass  shoold  be  mode  up  at  once,  at  Li  »■ 
baoomeatoo  hard  to  work.  The  glan  itanuld  k 
thoroi^hly  bedded  in  the  puttji,  and  left  sbn''' 
week  to  harden.  Cover  the  jomts  with  two  pun 
of  aiphaltnm.  Cover  over  on  to  the  ^lan.  W 
cement  will  stand  water  for  so  indeBmtB  foim  3 
properly  done. 

The  new  Oermauic  twin-screw  steamer  J*/*'' 
neiorifl.  from  Hamburg  for  New  York,  hu  m^ 
the  voyage  in  eight  days  and  one  hour,  or " " 
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QUEKEIT  MICE08C0PICAL  SOCIETT. 

ON  Saturday,  the  18th  May,  a  field  meeting  of 
this  society  was  held  under  the  director»up 
of  Mr.  Sydney  T.  Klein,  r.L.S.,  F.R.A.S.,  when 
between  70  and  80  microscopists  met  at  Harrow 
station,  each  carrying  the  orthodox  stick-net  and 
Uack  bag  oontainmg  phiak  and  other  appliances 
for  the  capture,  preservation,  and  examination  of 
minute  life.  The  walk  was  oonmienced  across  the 
fields  towards  Belmont,  and  it  was  at  the  foot  of 
that  beautiful  elevation  that  the  first  practical 
microscopical  investigation  began.  The  surface  of 
the  pool  was  completely  covered  with  Lemna  tri- 
Bolca  and  L.  minor,  ana  the  first  dip  showed  this 
spot  to  he  marvellously  rich  in  all  species  of  Rotifers, 
Folyzoa,  Entomostraca,  kc.  Volvox  globator  was 
so  abundant  that  the  water  had  a  distinctly  green 
appearance.  The  walk  was  then  continued  to  the 
top  of  the  mount,  from  whence  a  beautiful  pano- 
rama of  the  surrounding  country  was  enjoyed  from 
the  Cotswold  HiUs  and  St.  Alban's  on  the  north,  to 
Windsor  and  the  Surrey  Hills  on  the  south.  The 
party  then  entered  the  grounds  belonging  to  Stan- 
more  Hall,  the  seat  of  Lord  Wolverton,  and  for 
two  miles  the  path  lay  through  woods  blue  with 
hyacinths  and  carpeted  with  ferns.  Several  rivulets 
and  pools  were  examined  en  route ^  and  numbers  of 
sMcunenswere  collected  for  future  investigation; 
the  company  emerged  from  the  woods  close  to  the 
site  of  the  old  church  of  Stanmore,  dismantled  ▲.!>. 
1650,  the  only  relic  left  bein^  the  tomb  of  the  last 
rector,  which  now  stands  sohtaiv  under  the  shade 
of  two  old  fir-trees.  The'party  tnen  passed  through 
shady  lanes  to  the  lodge  gate  of  Canons  Park,  the 
ancient  seat  of  the  great  Duke  of  Ghandos.  A 
f^ort  walk  through  the  woods  brought  the  party  to 
the  round  pond,  on  which  a  tem^rary  bridge  bad 
been  thrown  over  for  the  occasion  to  enable  the 
members  to  get  on  to  the  island.  The  Lenma, 
Anacharis,  and  Myriophyllum,  with  which  the 
surface  was  ooverea,  were  found  abounding  with 
rotifers,  polyzoa,  trichopterous  and  coleopterous 
larvae  of  aU  descriptions,  and  among  which  the 
beautiful  Stephanoceros  Eiohomii  was  taken  in 
unwonted  numbers.  The  party  was  then  conducted 
to  the  Old  Bed  House,  Stanmore,  on  the  beautiful 
lawn  attached  to  whidi  they  were  hospitably  enter- 
tained by  BIr.  Klein. 


USEFUL    AND   SdENTIEIC    HOIES. 


•♦• 


Vew  Ii.  and  K.W.  OomponndA. — ^The  new  or 
*' Teutonic"  class  of  locomotives  on  the  L.  and 
N.W.  Railway  have  larger  driving-wheels  than 
those  of  the  "Dreadnought'*  class,  and  the  fol- 
lowing dimenaions  may  be  useful : — Cylinders :  Two 
high-pressure,  14in.  diameter  by  24in.  stroke; 
maximum  travel  of  slide  valves,  3f in. ;  lap  of 
valves,  \ia. ;  lead,  Jin.  One  low-pressure,  30in. 
diameter  by  24in.  stroke ;  maximum  travel  of  valve, 
h\m. ;  lap  of  valve,  lin. ;  lead,  ^in.  WheeU :  Dia- 
meter of  leading,  4ft.  l|in. ;  of  central  and  trailing, 
7ft.  lin.  Boiler :  Diameter  of  boiler  outside  middle 
ring,  4ft.  3i&. ;  length  of  barrel,  lift. ;  thickness  of 
pti&tes,  iin. ;  number  of  tubes,  225 ;  diameter  (out- 
side), l|in. ;  length  between  tubeplates,  lift.  ^in. ; 
hei^t  of  centre  of  boiler  above  rails,  7ft.  lOin. ; 
boikr  pressure,  1751b.  per  sq.in.  Heating  Surface : 
Tubes,  1242*4sq.ft. ;  firebox,  Id9'l8q.ft. ;  total, 
llOl'ds^.ft. ;  firegrate  area,  20-5sq.ft.  Weight  of 
engine  m  working  order  on  leading  wheels,  14  tons ; 
on  low-pressure  £iving  wheels,  lo  tons  lOcwt. ;  on 
high-pressure  driving  wheels,  15  tons  lOcwt. ;  total, 
46  tons. 

Vibration  of  Telephone  Discs. — ^At  a  recent 
meeting  of  the  Berlin  Physical  Society,  Dr.  Frohlich 
described  some  new  experiments  on  the  objective 
demoostration  of  the  vibrations  of  a  telephone  disc. 
He  attaches  a  small  mirror  to  the  iron  plate  of  the 
telephone,  and  from  this  the  light  of  an  electric- 
kunp  is  reflected  on  to  a  polygonal  rotating  mirror, 
from  which  it  falls  upon  a  screen.  The  vibrations 
of  the  plate  are  thus  made  visible  on  the  screen, 
and  since  each  side  of  the  polygonal  mirror  casts  its 
own  image,  whoi  the  mirror  is  rotated  the  curves 
are  seen  moving  over  the  screen.  The  more  rapidly 
the  mirror  is  rotated  the  slower  do  the  curves  move 
over  the  screen,  and  when  the  rotation  is  as  rapid  as 
the  vibration  of  the  plate  the  curves  become 
stationary,  and  can  thus  be  exactly  observed  and 
drawn.  These  luminous  curves  can  also  be  photo- 
graphed. He  said  he  had  employed  this  metnod  in 
a  series  of  researches  on  certain  electrical  pheno- 
mena which  might  influence  the  efficiency  of  the 
telephone.  Thus  the  action  of  alternating  currents, 
of  self-induction,  of  the  rise  and  fall  of  me  current 
on  making  and  breaking,  of  the  introduction  of 
electro-magnets,  and  of  other  conditions,  were 
studied  by  means  of  the  altered  mode  of  vibration 
of  the  telephone  plate.    He  had  further  obtained  a 

graphic  record  of  the  vibrations  of  the  telephone 

plate  when  vowels  and  consonante  are  sung  and 

spoken  into  it. 


SCIENTIPIC   NEWS. 

lei 

rpHE  Wolsingham  Obeervatorjr  Circular  No. 
X  24,  announces  that  bright  lines  were  seen 
in  the  spectrum  of  Chi  Cygni  on  May  19,  21 ; 
D,  very  plain.  The  observations  were  confirmed 
by  Mr.  Taylor,  at  Ealing. 

ThQ  Pope  has  decreed,  according  to  the  wish 
e3q>reBsed  by  Fadro  Denza,  of  Moncalieri,  more 
than  a  year  ago,  that  the  works  for  the  Astro- 
nomical Observatory,  to  be  erected  in  the 
Vatican,  are  to  be  begun  at  once.  The  site 
selected  is  the  tower  over  the  rooms  occupied  by 
the  Master  of  the  Sacred  College,  it  being  the 
moat  elevated  building  of  the  Vatican  Palace. 
The  cost  is  estimated  at  a  million  francs. 

Mr.  George  Bertin  wiU  deliver  a  course  of  four 
lectures  on  "Babylonian  Astronomy'*  in  the 
British  Museum  during  Juno,  beginning  on 
Friday,  June  7,  at  3.30  p.m. 

The  death  is  announced  of  M.  Gaston  Plante, 
a  real  student  of  science,  whose  discoveries  ren- 
dered much  help  to  those  who  have  since  utilised 
them  for  commercial  purposes.  At  one  time  he 
was  chemist  to  the  famous  firm  of  Christofie  and 
Co.,  Paris,  and  his  work  there  led  him  to  study 
the  phenomena  of  polarisation,  which  resulted  in 
the  discover)'  of  the  secondary  battery  or  accumu- 
lator, as  it  is  now  termed.  It  was  in  1859  that 
Plant6  made  his  great  discovery  and  published  it 
to  the  world,  and  it  is  on  that  discovery  that  the 
later  inventions  of  the  '* patentees"  have  been 
based.  Plante  was,  in  fact,  to  the  secondary 
battery,  what  Faraday  was  to  dynamic  electricity^. 
He  lived  a  retired  life  near  the  Bastille,  and  ms 
h^th  being  far  from  robust,  he  had  been  little 
seen  or  hoard  from  during  recent  years.  Mr. 
Sprague  in  his  "Electricity,^*  &c.,  says  Plants  "is 
a  striking  instance  of  a  man  doing  thoroughly  good 
work,  and  doing  it  with  little  profit,  whue  others, 
taking  up  his  labours,  have  patented  every 
imaginable  variation  in  the  form  and  arrange- 
ment of  his  battery,  and  obtained  in  some  cases 
large  sums  of  money  therefrom.  But  Plants*  s 
name  will  be  associated  with  the  secondary 
battery  when  these  are  all  forgotten.*' 

The  death  is  recorded  at  the  age  of  eip^hty-two 
of  Miss  Agnes  Catlow.  Her  name  is  hardly 
familiar  to  the  present  generation;  but  at  an 
earlier  period  she  was  successful  in  the  work  of 
popularising  science.  Botany  and  conchology 
were  her  specialities ;  and  her  "  Popular  Con- 
chology** ^ill  holds  its  ground.  She  was  a 
skilled,  patient,  and  accurate  observer  with  the 
microscope;  and  her  "Drops  of  Water,*'  an 
account  of  the  Infusoria  in  water,  ran  through 
several  editions.  She  died  at  her  house  in 
Addlestone,  Surrey,  on  May  10th.  Her  works, 
besides  the  two  mimed  above,  were  "Popular 
Field  Botany,**  "  Popular  Greenhouse  Botany,** 
and  "Popular  Garden  Botany'*  ;  also,  in  com- 
bination with  her  sister  Miss  Maria  Catlow,  who 
still  survives,  "Sketching  Rambles;**  "The 
Children* 8  Garden,**  dedicated  to  the  Princess 
Beatrice ;  and  "  Garden  Recreations." 

The  death  of  a  famous  botanist,  a  specialist  in 
orchids,  has  to  be  announced  in  the  person  of 
Dr.  H.  G.  Reichenbach,  professor  of  botany  and 
director  of  the  Botanic  Garden,  at  Hamburg, 
since  1863.  He  was  in  his  sixty-seventh  year. 
Well  known  to  all  orchid  growers  throughout 
the  world,  he  was  not  an  exclusive  student  of 
those  plants,  but  contributed  largely  to  his 
father's  "  Icones  Florae  Germanics  etHelvetiae,'* 
for  which  he  drew,  it  is  said,  no  fewer  than  1,600 
of  the  illustrations. 

Mr.  W.  P.  Johnston,  Government  Electrician, 
Calcutta,  who  had  served  for  more  than  twenty 
years  in  the  Indian  Telegraphs,  and  done  much 
to  improve  the  telephone,  died  last  month  at 
Darjeeling. 

Dr.  August  Breisky,  professor  of  gynaecology 
at  the  University  of  Vienna,  died  there  on 
May  25,  at  the  age  of  57,  after  a  long  and  pain- 
ful iUness.  The  deceased  was  a  specialist  of 
considerable  repute,  and  his  death  is  a  gi«at  loss 
to  the  Vienna  medical  school. 

The  annual  meeting  of  the  Royal  Geo- 
graphical Society  was  held  last  Monday,  when  it 
was  stated  that  the  income  for  the  year  exceeded 
the  expenditure.  The  Founder*  s  Medal  was 
awarded  to  Mr.  A.  D.  Carey  (Indian  Civil 
Service) ;  the  Patron's  Medal  to  Dr.  G.  Radde 
(Director  of  t^e  Natural  History  Museum, 
Tiflis) ;  the  Murchison  Grant  for  1889  to  Mr.  F.  S. 


Amot ;  the  Back  Premium  for  1889  to  Mr.  F.  C. 
Selous;  the  Cuthbert  Peek  Grant  to  Mr.  F.  S. 
Amot ;  and  the  Gill  Memorial  to  Mr.  M.  J. 
Ogle  (Indian  Survey  Department).  The  scholar- 
ships and  prizes  of  the  society  to  students  in 
training  were  presented.  The  ballot  for  the 
council  was  declared.  The  Right  Hon.  Sir  E. 
Mountstuart  E.  Grant  Duffj  G.C.S.I.,  was 
elected  president ;  the  new  vice-presidents  are 
General  Sir  F.  Goldsmid  and  General  R. 
Strachey  (the  retiring  president),  and  the  new 
membore  of  council  are  Sir  George  F.  Bowen, 
Mr.  R.  N.  Cust,  LL.D.,  Sir  A.  Dent,  General 
R.  Madagan,  R.E.,  General  Sir  H.  RawUnson, 
Mr.  P.  S.  Sdater,  and  Mr.  S.  W.  Silver.  The 
Murchison  Grant  to  Mr.  F.  S.  Amot  is  towards 
providing  and  conveying  to  the  chief  Chitambo, 
of  Ilala,  a  suitable  present  as  a  recognition  of 
his  services  in  connection  with  the  removal  of 
the  body  and  property  of  Dr.  Livingstone. 

The  Croonian  lecture  before  the  Royal  Society 
was  delivered  last  week  by  Dr.  Roux,  the  chief 
of  the  Pasteur  Laboratory,  Paris,  the  subject 
being  "  Les  Inoculations  Preventives,"  mainly 
referring  to  Pasteur's  discoveries  that  the  virus 
in  many  infectious  dise:is(>3  is  due  to  microbes, 
especially  in  fowl  cholera,  splenic  fever,  or 
charbon  in  cattle,  and  rou??et  or  "  red  soldier,*' 
a  form  of  swine  fever,  and  to  the  fact  that,^  by 
suitable  action  of  heat  in  absence  of  air,  the  virus 
could  be  weakened  so  that  by  inoculating  animals 
with  it  immunity  would  be  provided  against  the 
disease.  The  practical  results  are  that  the  agri- 
cultural societies  of  France,  Italy,  and  Austria 
practise  this  moans,  and  the  various  insurance 
societies  compel  the  adoption  of  the  treatment. 
Some  250,000  sheep  and  upwards  are  annually 
treated  in  France.  Pasteur's  labours  in  regard 
to  rabies  or  hydrophobia  were  next  noticed,  and 
the  steps  from  the  protection  of  do|^  to  the 
treatment  of  man,  the  present  result  being  stated 
at  1  per  cent,  mortality  after  treatment  and  15 
per  cent,  without  treatment. 

At  the  meeting  of  the  Royal  Botanical  Society 
last  week  Mr.  R.  J.  Lecky  read  a  paper  on  an 
edible  seaweed  found  on  the  coast  of  Ireland 
which  he  described  as  a  simple  and  wholesome 
luxury.  Dr.  Prior  exhibitol  a  Dendrometer  in 
the  shape  of  a  small  instrument  to  be  carried  in 
the  waistcoat  pocket,  by  means  of  which  the 
height  of  a  tree,  of  a  house,  or  of  a  tower,  can  be 
easily  and  accurately  measured. 

The  anniversary  meeting  of  the  Linnean 
Society  was  held  last  week,  and  the  Linnean 
medal  was  awarded  to  Alphonse  do  Candolle,  and 
received  by  his  grandson,  recently  a  "  Rugby 
boy.**  Mr.  W.  Camithers,  F.R.S.,  was  re- 
elected president  for  the  fourth  time. 

In  response  to  an  invitation  sent  out  two  years 
ago  by  the  Council  of  the  Meteorological  Society 
more  than  a  hundred  photographs  of  lightning 
flashes  have  been  received  by  the  Society.  The 
June  number  of  Knowledge  contains  photographic 
copies  of  thirteen  of  the  most  remarkable,  show- 
ing knotted  lightning,  ribbon  lightning,  and 
flashes  which  appear  like  a  lace  curtain  suspended 
in  the  air.  The  photograph  of  the  celebrated 
dark  flash,  about  the  meaning  of  which  there  has 
been  considerable  discussion,  has  also  been  re- 
produced, by  permission  of  the  Council  of  the 
Meteorological  Society.  The  paper  describing  the 
photographs  is  by  Mr.  Ranyard,  jointly  with  Mr. 
Marriott,  secretary  of  the  Meteorologioal  Society. 
They  suggest  that  the  dark  flash  is  due  to  the 
smoke  of  dust  floating  in  the  air  burnt  by  the 
lightning. 

Dr.  W.  Huggins,  F.R.S.,  has  been  "approved** 
as  visitor  of  the  Oxford  University,  in  place  of 
Dr.  Warren  de  la  Rue,  deceased. 

Lord  Ribblesdale  has  done  a  service  to  peripa- 
tetic photographers  by  calling  attention  to  the 
manner  in  which  Custom  House  officers  deal  with 
packets  of  undeveloped  photo,  plates.  The  duty 
leviable  on  anything  is  not  so  g^reat  that  the 
Custom  House  could  not  afford  to  run  the  risk  of 
being  duped ;  and  it  might  therefore  be  sufficient 
to  make  the  photographers  sign  (and,  if  abso- 
lutely- necessary,  swear)  a  document  that  the 
package  contains  only  undeveloped  plates.  Other- 
wise the  Customs  officers  should  have  an  expert 
to  examine  the  plates  in  proper  conditions ;  for  it 
is  vexatious  to  have  the  labours  of  a  trip  to  the 
Antipodes  spoilt  because  an  officious  ExdsemBn 
refuses  to  believe  the  statement  that  the  contents 
will  be  spoilt  if  the*  package  is  opened  in  day- 
light. 

The  Electrical  and  Industrial  Exhibition  to  be 
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held  in  Bingley  Hall,  BinniTigham,  next  Augast, 
promises  to  lie  a  great  success.  An  electrical 
switchback  telpherage  system  will  most  likely  Tie 
erected,  on  which  visitors  may  take  what  have 
been  c^ed  '*  aerial ''  flights. 

Prof.  Eennedv  is  about  to  resign  his  petition 
as  Professor  of  Engineering  and  Mechanical 
Technology  in  University  College,  London.  Ho 
will  be  fidways  remembered  as  the  founder  of 
the  engineering  laboratory  of  that  college,  an 
establishment  which  has  none  an  incalculable 
amount  of  good. 

Mr.  A.  F.  Yarrow  read  a  paper  last  week 
before  the  Society  of  Arts  on  the  use  of  *^  Spirit 
as  an  Agent  in  Prime  Movers."  He  traced  the 
modem  history  of  the  subject  from  the  time 
when  Du  Tremblay  in  1866  endeavoured  to 
utilise  ether  as  the  motor  fluid  in  the  cylinder, 
the  failure  being  due  to  loss  of  the  vapour 
from  leakage,  just  as  the  Brunels  failea  to 
utilise  carlx)nic  acid  as  suggested  by  Fara- 
day. Given  appliances  of  requisite  tightness — 
and  there  is  a  possibility  that  they  can  be  made 
nowadays — steam  would  soon  be  ousted  from  the 
leading  position.  Mr.  Tarrow  has  so  &r  achieved 
a  decided  advance  with  the  use  of  petroleum 
spirit  as  the  motor  vapour,  and  it  may  be  that  his 
**  Zephyr*'  launches  mark  the  era  when  steam 
began  to  lose  its  position. 

The  Union  Steamship  Co.^s  steamer  Moor  has 
recently  made  a  rapid  run  from  Cape  Town  to 
Southampton — ^the  fastest,  in  fact — ^taking  only 
17  days  5  hours  6  minutes  of  actual  steaming 
time.  It  is  safe  to  predict  that  before  long  that 
will  be  beaten,  as  the  average  speed  was  only 
14*52  knots  per  hour. 

The  Cittf  of  Par i» J  of  the  Inman  line,  has  now 
the  record  for  the  fastest  eastward  Atlantic 
passage,  having  arrived  at  Queenstown  5  days 
22  hours  10  minutes  after  leaving  Sandy  Hook. 

A  paper  on  "The  Origin  of  Bronze,'*  by  M. 
Bertheiot,  was  road  at  a  recent  meeting  of  the 
Paris  Academy  of  Sciences.  The  author  has 
analysed  specimens  from  a  statuette  from  Telle 
in  Mesopotamia,  and  from  the  sceptre  of  the 
Egyptian  king,  Popi  I. — sixth  dynasty — both 
dating  back  to  about  4000  b.c,  and  both  con- 
sisting of  pure  copper.  From  this  he  argues 
that,  as  in  the  New  World,  the  stone  age  wfis 
followed  by  a  copper  age  in  the  Eastern  hemi- 
sphere, and  that  the  bronze  period  cannot  be 
more  than  some  fifty  or  sixty  centuries  old. 

It  is  stated  that  the  cars  of  the  Julien  Electric 
Traction  Company  in  New  York  run  over  57 
miles  without  recharging,  and  the  cost  of  motive 
power  per  car  per  daj'  of  60  miles  is  310  cents., 
or,  say,  thirteen  shillmgs. 


Waterproof  Electro-Kotora.— Mr.  S.  D. 
GHreene,  of  the  Spraguo  Motor  Company,  New 
York,  reports  that  they  have  now  made  a  water- 
proof electro-motor.  Ah  armature,  after  beins 
heated,  was  allowed  to  soak  in  a  barrel  of  fresh 
water  xor  24  hours,  and  upon  removal  it  was  tested 
and  found  to  be  perfectly  sound.  It  was  then  put 
into  a  barrel  containing  a  strong  saline  solution, 
where  it  was  allowed  to  remain  for  another  24 
hours.  At  the  expiration  of  this  time  it  was  taken 
out,  and  immediately  pat  into  a  machine  and  run 
for  2^  hours  on  a  load  averaging  one-third  greater 
than  the  proper  load.  The  armature  at  the  end  of 
the  run  was  as  sound  as  when  the  experiment  began. 
The  Sprague  Company  have  made  arrangements 
by  which  this  method  of  waterproofing  their  motor- 
armatures  can  be  carried  out  on  a  Iar<;e  scale,  and 
in  future  all  their  street- car  motors  will  be  treated 
in  this  way. 

Temperance  Beer. — ^We  can  recommend  the 
'* Temperance  Beer"  made  from  the  "beer 
essence"  manufactured  by  Messrs.  Nowball  and 
Mason  to  all  who  like  such  drinks.  The  sample 
sent  us  is  sparkling,  thirst- quenching,  and  of  a  very 
pleasant  flavour. 

Cottage  Hospital  for  Consumptives. — An 
effort  is  being  made  to  open  a  cottage  hospital  at 
Shanklin  for  the  cure  of  poor  consumptive 
patients  bv  the  system  advocatecl  at  the  Manchester 
meeting  of  the  British  Association  by  Dr.  G.  W. 
Hombleton. 

The  first  trip  of  the  new  passen^r  steamer 
PuritaHy  of  the  Fall  River  line,  irora  New  York  to 
Newport,  visL  Long  Island  Sound,  was  recently 
made  witii  much  success.  She  attumed  a  speed  of 
20  miles  an  hour  with  651b.  steam.  The  Sdcntife 
Amerieetn  says  that  when  her  new  madunerv  ia 
worked  down  and  full  power  applied,  which  is 
1 101b.,  it  is  believed  she  will  surpass  in  velocity  any 
passenger  boat  afloat. 


LETTERS  TO  THE  EDITOR 


[W*  do  not  hold  oun^va ruptmmhU  far  tks  opinUm$ of 
our  oorrupondeHta.  The  Editor  rt$poet/vUy  uqwuU  that  all 
eowtmfwicaft'wu  okould  d«  drawn  up  a$  oritjiy  at  j90MtM«.] 

AU  eommunicaitoiur  thould  be  addrased  to  the  Boxtob  of 
tho  EvoLiiiB  Mkchaxic,  832,  Strand^  W.C, 

All  Ohtquoa  and  Po»troffiee  Orders  to  be  made  payable  to 
J.  Fassmorx  Edwards. 

%*  In  order  to  faeUitate  reference^  Oorreepondente^  when 
epeaking  of  any  Utter  preoioualy  inserted,  will  oblige  by 
mentioning  the  number  of  the  Letter,  at  well  at  the  page  on 
which  ii  appeart. 


•(- 


I  would  have  everyone  write  what  he  knows,  and  as 
much  as  he  knows,  but  no  more ;  and  that  not  in  this 
only,  bat  in  all  other  subj'ecti :  Fur  each  a  person  may 
have  some  porticalar  knowledge  and  experusnoe  of  tlie 
nature  of  such  a  pennn  or  suai  a  fountain,  that  as  to 
other  things,  knows  no  more  than  what  everybody  does, 
and  yet.  to  keep  a  clutter  with  this  little  pittance  of  his, 
will  nndertake  to  write  the  whole  body  of  phyiiidks,  a  vice 
from  whence  great  inoonvenienoes  derive  their  originaL" 
—Montaign^t  Etaayt, 

•  #• 

«  BALIi'S "  (P)  DIVISION  TS  SATT7BN'S 
BINO— THE  HABVABD  '<  INDEX  TO 
OBSERVATIONS  OF  VABIABLE 
STABS  ''—VENUS— SOME  OEIiESTIAL 
SPECIMENS  OF  EaiTINE  NIDIFICA- 
TION— THE  MOON'S  ALBEDO,  &c.— 
CAL0X7LATINO  THE  MOON'S  POSI- 
TION—VOLUME  OF  A  SPHERE- 
FAULTY  TELESCOPE  :  A  TILTED 
OBJECT-aLASS— *'  HYPOTHESES  NON 
FINOO  "  —  TEBRESTBIAL  MAONET- 
ISM  AND  THE  SUN— THE  SOLAB 
COBONA:  INVISIBILITY  OF  LIGHT— 
THE  MOON  AND  THE  WEATHER— 
PBO  BONO  TIRONIS  —  ALUM  IN 
BREAD  :  O  LAW !— SUN  OROSSINO 
THE  LINE. 

[29977.]— He-pbrusino  your  artide  on  p.  216, 
I  observe  that  Professor  HastiuKS  speaks  of  **  Ball's 
division "  in  Saturn's  ring.  It  seems  almost  in- 
credible that  anvone  in  Professor  H.'s  position  can 
be  ignorant  of  the  fact  that  the  interval  separating 
the  Satumian  rings  A  and  B  is  no  more  Ball's 
division  than  it  is  his  own,  inasmuch  as  Ball  never 
saw  it  in  his  life !  All  this  was  conclusively  shown 
in  1882  QEnolish  Mechanic,  Vol.  XXXVI.  p.  3.50), 
by  Mr.  W.  T.  Lvnn  and  Mr.  C.  Leeson  Prince, 
both  Fellows  of  tne  Boyal  Astronomical  Society; 
while  Captain  Noble  traced  the  error  to  its  origin 
in  the  pages  of  Br.  Kitchener,  who  had  misread 
Vol.1,  of  ^e  Philosophical  TramMtions  for  1665-66. 
It  was  Cassini  who,  in  1676,  first  discovered  the 
division  now  universally  known  in  Europe  by  his 
name.  Should  this  meet  the  eye  of  Professor 
Hastings,  he  will  find  a  Quantity  of  information  on 
this  subject  in  Vol.  II.  of  Knowledge, 

Tet  another  valuable  contribution  to  astro- 
nomical science  reaches  this  country  from  Harvard, 
in  the  shape  of  No.  8  of  Vol.  XVIII.  of  the 
<<  Annals  of  Harvard  College  Observatory,"  which 
contains  an  index  to  observations  of  variable  stars. 
To  all  engaged  in  the  studv  and  investigation  of  the 
mysterious  objects  referred,  to,  it  is  quite  needless 
to  point  out  the  value  of  a  detailed  index  of  all 

f)reviouslv  recorded  observations,  and  equally  need- 
ess  to  add  that,  like  all  other  Harvara  work,  the 
present  part  of  the  **  Annals"  is  distinguished  by 
the  most  painstaking  accuracy  and  completeness. 

I  may  now  tell  Mr.  Baird  Gemmill  (letter  29929, 
p.  237)  that  my  reason  for  asking  him  to  make  the  ex- 
periment of  hiding  the  illuminated  crescent  of  Venus 
was :  that  some  few  years  since  I  did  so  myself, 
only  to  find  that  the  (^uasi-phosphorescent  *'  dark  " 
part  of  the  planet*s  disc  vanieheii  at  onee^  thus  indi- 
cating that  it  had  its  origin  in  some  way  in  the 
telescope  itself.  But  on  everjr  occasion  when  I  have 
been  able  to  trace  the  planet  in,  or  close  to,  inferior 
conjimction  in  dayhgnt,  I  have  seen  the  dark  limb 
unnustakably  projected  on  the  very  slightly  lighter 
background  of  the  sky ;  and  have  shown  it  to  a 
friend,  whose  knowledge  of,  and  practice  in,  ob- 
serving, was  almost  ml.  I  was  careful  not  to 
Ereiudioe  him  by  telling  him  what  to  look  for ;  but 
e  detected  the  appearance  of  which  I  am  speaking, 
proprio  motu,  notwithstanding.  My  observatory 
has  been  dismantled  now  for  some  months,  and  its 
painting  and  papering  are  only  just  completed. 
Hence  it  has  come  to  pass  that  my  dismounted 
eqaatoreal  has  not  yet  been  reinstated,  and  I  have 
myself  missed  the  recent  inferior  conjunction 
altogether. 

I  heartily  sympathise  with  Mr.  Holmes  in  the 
wish  he  expresses  (in  letter  29932)  on  p.  23S,  for 
some  critical  authority  on  the  subject  of  *'  wonder- 
ful discoveries"  in  the  heavens.  The  amount  of 
nonsense  that  has  been  written  anent  the  physical 
features  of  Mars  is  certainly  ludicrous,  if  not  even 
discreditable.  A  leading  (;anallite  actually  wit- 
nessed the  disappearance  of  a  Continent,  bodily! 
not  so  very  long  since.  It  was  conclusively  shown 
that  thia  said  Continent  waa  oontinuoualy  visible  in 


a  laige  and  powerf  ol  telescope  els^when ;  but  tbt 
is  a  detail.    As  for  the  Canals,  I  venture  to  alHm 
that  no  one  reading  the  various  observations  !:•  n( 
them  impartially  can  come  to  anv  other  coBLla^oi 
than  that  they  are  subjective  phenomena.   Thf^ 
would  seem  to  have  been  a  severe  eruption  of  thra 
all  over  the  martial  disc,  simultaneously  with  ^ 
renaming  of  the  familiar  features  of  the  pkiiet  h 
Schiaparelli,    whose    pedantic    and  ca<>3ph*ia<nj 
nomenclature,  however,  has  not  yet  sunerMiiod  >■: 
all  events  in  England)  the  well-known  aesigiutKi^ 
borne  by  the  chief  Areographical  features  ia  allpK* 
vious  maps.     I  have  expressed  my  viewi  on  'lie 
subject  or  the  white  spot  on  Satum*s  rinc  on  Ut& 
page  preceding  that  wnich  contains  Mr.  H«>Iid<9\ 
letter.    As  for  any  unassisted  human  eye  <let«<*iin{ 
the  ereseetit  of  Venus,  I  should  feel  tempted  to  qi..<f 
Colossians  iii.  9,  to  any  one  who  assured  me  thit 
he  had  himself  seen  it. 

In  reply  to  Mr.  Peal  (letter  29933,  p.  238),  Ihav? 
no  means  of  access  here  to  Zollner^s  work ;  but » 
Schroter  and  Beer  and  Madler  all  used  the  Imor 
shadows  for  the  0  of  their  scales,  it  seems  extremdr 
unlikely  that  he  departed  from  so  obvious  a  staniUrd 
of  blackness.  What,  may  I  ask,  is  Mr.  Peal\ 
authority  for  his  assertion  that  *'the  'bn^rhttst' 
peak  of  Aristarchus  is  sunk  thousands  of  feet  Ul^ 
the  general  turf  ace  level  of  the  globe  "  ?  I  put  th. 
question  because  "Neison"  (p.  273)  says:  "TU 
rmg-plain  is  28*27  miles  in  diameter,  withlnoid, 
terraced  walls  rising  at  a  2,447ft.  above  the  oittf 
surface,  and  7,o20ft.  above  the  interior,  accordja; 
to  Madler,  though  Schroter,  from  two  raeasu.'w, 
makes  this  last  5,600ft.,  and  Schmidt,  from  sera 
measures,  6,139ft.  .  .  .  The  brilliant  central  maon- 
tain,  according  to  Schmidt,  is  only  l,2S0ft.  higfa^ 
and  so  on.  Is  this  what  Mr.  Peal  is  goinf^up>o: 
If  so,  he  is  proving  too  much— in  fact,  showuigtkt 
the  nearer  we  get  to  the  level  of  the  moon's  sur- 
face the  deeper  the  snow  lies  I  If  your  correspood«Jl 
will  re-read  the  passages  to  which  he  iuvit'S  m; 
attention  he  will  nnd  Proctor  attributing  the  lunir 
brightness  not  to  the  snow-covering  or  refltsctiTe 
material  of  the  formations,  but  spediically  totb.* 
steep  dope  of  the  lunar  inequalities.  I  am  sorry  V.' 
say  that  I  must  still  regard  Mr.  Peal's  hyp'>th«^ 
of  the  electrical  origin  of  the  ray  systt'm  ss  the 
veriest  deus  ex  machinl.  If  snow  be  a  non-o^* 
ductor,  surely  it  should  prevent  any  sublua&reaD 
discharge  from  afFecting  metallic  dust  coveriDj;  i^ 
suiiace.  No  satisfactory  theory  has  yet  b«o 
advanced  to  explain  such  purely  abnormil  phett>- 
mena  as  the  Tychonic  system  of  rays,  nor  docs  Mi. 
Peal's  own  help  us  one  iota  towards  the  solutioQ  r.f 
the  problem.  Finally,  I  may  say  that  undoubtedly 
meteoric  dust  does  fall  on  the  moon,  in  the  waic 
way  that  it  does  on  the  earth,  and,  I  stroniirlT  i<i>- 
pect,  is  just  as  visible  on  our  satellite  as  it  is  on  r  c; 
own  globe — neither  more  nor  less  so.  Mr.  Peiil  bu 
made  up  his  mind  that  the  moon  is  covered  vitik 
snow,  and  no  explanation  seems  permiasiUe  in  hii 
eyes  which  does  not  take  this  for  granted.  If  tik^* 
facts  are  against  him,  so  much  the  worse  for  tb^ 
facts. 

"Ruric"  (reply  68370,  p.  243)  must  f>rgire  uh 
for  saying  that  he  is  not  quite  so  intelligible  u 
might  be  desired.  If  he  wishes  to  plot  on  s  m\ 
the  position  of  the  place  at  which  the  ino<>D  i> 
in  the  zeuith  at  any  given  instent,  he  must  take  oat 
her  right  ascension  and  declination  for  that  is^vi 
ftx)m  the  Xautical  Alinatiae,  and  abo  calcuUte  tk 
sidereal  time  or  right  ascension  of  the  meridisn  a: 
Qreenwich.  Then  taking  this  sidereal  time  from  tb 
right  ascension  of  the  moon,  he  will  have  the  numUr 
of  hours,  minutes,  and  seconds  the  moon  is  m<  cr 
west  of  Greenwich,  and  this  measured  <m  the  ttf- 
restrifd  equator,  will  give  the  longitude  of  the  ^ati 
on  the  e£^th's  surface  where  the  moon  is  verrial. 
while  her  declination  will  furnish  its  htitude  ji 
once — ^being  obviously  identical  with  thxt  Iitit»ie. 
He  ma^  repeat  this  process  for  a  series  of  *in<^ 
intervids,  and  join  the  places  so  obtained  by  a  lis* 
on  his  map,  or  on  a  terrestrial  globe,  ami  so  tra.i? 
the  moon's  path  relatively  to  the  earth's  surface. 

Mr.  Bowie  (query  68629,  p.  248)  can  obtain  tke 
volume  of  a  sphere  by  cuoin^  its  diameter  wl 
multiply  the  product  by  one- sixth  of  3*1416:  vu 
•5236.  For  example,  suppose  that  his  sphere  » '^^ 
in  diameter,  then  2*  or  2  x  2  x  2  -  8,  and  8  x  •>."" 
=  4*1888,  the  number  of  cubic  feet  in  the  ^phert. 

I  may  answer  **  Aston  "  (query  68G80.  p.  21^-.  ^ 


tube,  and,  looking  at  a  bright  star,  tap  the  ed^  '^ 
the  cell  with  a  wooden,  or  preferably  t  hjf* 
mallet  on  the  side  on  which  the  riu^  appear,  ta* 
wards  towards  the  eyepiece  (I  am  assuuiiii^rtJul  s** 
is  using  an  Huygheman  or  inverting  "ue^.  T^ 
must  be  done  very  gently,  a  few  taps  at  a  time.  aj« 
when  the  diffraction  rings  are  in  thi^  way  br  I'Ct' 
to  surround  the  stnr  disc  symmetricanr,  Ui*  *rTf^ 
must  be  gently  tightened  up  again,  <'*»ch  *  ^* 
turns  at  a  time,  going  round  and  louwl  tbnn  ff' 
sequence,  and  not  "  hugging  them  up*'  "•''  *'  * 
time,  or  he  may  throw  his  glass  out  oi  adju.^'Wx^' 
again.  The  purple  fringe  shows  that  the  ^'^J^: 
glass  is  what  is  caUed  "  over-corrected/'  wh«*'  ^ ' 
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Tcry  vernal  faalt,  poiaooBcd  more  or  leas  by  some  of 
the  finest  German  glasses  I  have  ever  looked 
through.  Had  **^tron*8"  objectiv«  ^ven  an 
orange  or  red  edge  to  stars,  I  shomd  oertamly  have 
condfflnned  it. 

Should  this  meet  the  eye  of  Mr.  Isaac  Koberts,  I 
may  perhaps  express  a  hope  that  he  vrill  forgive  a 
hint  nom  one  wno  has  the  highest  admiration  for 
the  splendid  work  he  has  done  and  is  doing  in 
ftimniarising  us  with  the  physio&l  structure  of  the 
viable  universe  by  the  aid  of  photography.  It  is 
my  appreciation  of  the  service  whidi  he  is  render- 
ing to  science  which  renders  me  unwilling  that  he 
ihoold  do  anything  to  lessen  his  claim  upon  the 
astronomical  world,  and  which  prompta  me  to  utter 
what  I  am  about  to  say.  Shoruy,  then,  can  he  not 
famish  astronomers  with  the  results  of  his  labours 
without  luflging  in  the  unproved  meteoritic  tiieory  ? 
Upon  the  last  two  or  three  occasions  on  whidi  he 
has  addressed  the  Royal  Aatronomical  Society  we 
have  had  references  to  this  hypothesis.  The  Astro- 
nomer Boyal  on  May  18th  gave  a  spirituel  reproof 
of  this  in  the  shape  of  an  intimation  that  *'  we  can 
hardly  speculate  usefully  as  to  the  character  of  the 
phenomena  we  are  observing  until  we  know  some- 
thing of  the  scale  of  these  nebulae.*'  Ill-natured 
people,  with  less  suavity,  say  that  Mr. 
Roberts  caxmot  be  making  this  perpetual  reference 
to  the  meteoritic  theory  to  please  its  original  pro- 
poonder,  Mr.  B.  A.  Proctor,  who  developed  it  in 
1870  ("  Other  Worlds  than  Ours,"  pp.  210,  ets^q,), 
as  he,  unhappily,  is  dead  and  gone.  Nor  to  pro- 
pitiate Mr.  Wnght,  of  Yale  College,  U.S.,  who,  in 
1877,  spectrosGopically  examined  Uie  gases  evolved 
from  meteoric  masses,  and  compared  their  spectra 
with  that  of  Winnecke*s  comet ;  out  that  it  must  be 
done  to  curry  favour  with  the  gentleman  who  is 
now  advertiam^  it  as  his  own.  I  am  far  firom 
alleging  that  this  is  true  :  I  am  only  repeating  what 
people  si^.  Surely  Mr.  Roberts  remembers  the 
dictum  01  the  immortal  Newton,  which  I  have  put 
as  a  heading  to  this  paragraph,  and  can  profit  by  it. 

There  is  a  rery  noteworthy  paper  in  Uiel  et  Terrt 
for  May  IGth,  by  M.  C.  llagntnge,  on  Terrestrial 
Magnetism,  and  on  the  parts  played  by  the  Earth's 
rotation  and  the  Solar  Radiation  in  the  production 
of  its  observed  phenomena.    Whether  M.  Lagrange 

S roves  his  hypothesis  or  not  every  reader  must 
etennine  for  himself.    At  any  rate,  he  is  no  mere 
paradoxer. 

With  reference  to  letter  29949  (p.  257),  I  may  at 
once  say  that,  were  the  illumined  mther  visiblo,  no 
darkness  could  possibly  exist,  and  night  and  day 
would  be  practically  alike  to  us.  Has  Mr.  Penny, 
with  his  intimate  knowledge,  practical  and  theo- 
retical, of  Optics,  for^tten  the  familiar  experiment 
to  exhibit  the  invisibility  of  light?  If  so,  I  may 
remind  him  t^hat  it  is  performed  with  a  cylinder 
lined  with  de^-black  paper,  black  velvet,  or  the 
like,  with  one  end  closed,  and  the  other  left  open  to 
be  looked  into.  Two  holes  are  made  about  the 
middle  of  the  tube,  opposite  to  each  other,  to  admit 
strong  light  lurous  the  tube  only,  and  a  Uttle  hole 
half-way  between  them,  for  a  purpose  to  be  imme- 
diately escplained.  Let  us  b^gm  by  darkening  the 
room  J  and  admitting  a  beam  of  sunlight  through  a 
hole  m  the  shutter,  and  cause  such  beam  to  pass  in 
tiirough  one  side  hole  of  our  tube  and  out  at 
the  otiher.  Now  lot  us  look  into  the  tube,  and  we 
BhaU  see— nothing  but  the  blackness  of  darkness.  If. 
though,  we  put  a  bit  of  white  paper,  the  tip  of 
the  fixiger,  the  end  of  a  tooth-brush  handle, 
or  some  other  white  object,  up  through  the  small 
hole  into  the  course  of  the  beam  of  sunlight,  in- 
stantly wiU  this  become  illuminated  and  reveal 
the  existence  of  the  crossing  beam.  Undoubtedly 
nothing  akin  to  our  atmosphere  can  exist  at  the 
distance  from  the  sun's  siu^ace  to  which  coronal 
radiations  have  been  traced ;  but,  all  the  same, 
those  phenomena  must  have  their  origin  in  light 
reflected  from  particles  of  some  sort.  I  am  afitiid 
that  I  still  fail  to  perceive  the  exact  drift  of 
Mr.  Penny's  first  question ;  but  I  may  say  that  there 
is  a  narrow  ring  of  notably  brighter  light  round  the 
moon's  limb — ^in  fact,  **  the  inner  and  outer  corona  " 
is  a  fairly  familiar  phrase  as  indicating  the  distinc- 
tion in  brightness  between  the  narrow  ring  referred 
to  and  the  streamers  which  extend  so  far  in  an 
approximately  equatorial  direction  at  the  time  of 
soxiBpot  minima.  Apart  from  the  fact  of  the  proved 
invisibility  of  the  mere  undulatory  sether,  and 
assoming,  for  argument's  sake,  that  it  could  be 
seen,  it  must  be  oovious  that  a  homogeneous  sub- 
stance must  itself  appear  homo^neous,  instead  of 
exhibiting  the  very  highly  complicated  structure 
dist^yea  by  the  coronal  extensions. 

Would  Mr.  NicoUs  (letter  29952  p.  268)  mind 
informing  us  what  he  considers  as  a  *^  change ''  of 
the  moon  ?  I  always  thought  myself  that  uie  was 
"changing"  at  each  instant  of  the  time  during 
which  she  is  describing  her  orbit,  that  the  instant 
before  new  moon  she  was  waning,  and  the  second 
after  it  waxing,  and  so  on;  but  perhaps  I  am  mis- 
taken.   Your  correspondent  ought  to  have  seen  a 

diagram  exhibited  at  the  last  meeting  of  the  Royal 
Astronomical  Society,  by  Mr.  Ellis,  of  the  Royal 
Ohaervatory,  Greenwich.  It  might  have  enabled 
hnm  the  better  to  appraise  the  ^ue  of  such  com- 
puisons  as  those  he  baa  instituted.  And,  assuredly, 


he  ought  to  buy,  beg,  or  borrow  No.  62  of 
Vol.  XlII.  of  the  Qnarttrlxf  Journal  of  the  Royal 
Meteorological  Society  (April,  1887),  and  carefully 
read  Mr.  Ellis's  masterly  presidential  address  from 
beginning  to  end. 

In  the  interest  of  the  incipient  astronomer,  one 
would  be  glad  to  see  a  few  more  letters  of  the  type 
of  Major  Markwick's  capital  one  (299>3(>)  on  p.  *io8. 
The  sober  relation  of  the  personal  experience  of  a 
man  who  has  travelled  and  observed  in  the  Southern 
Hemisphere  must  be  invaluable  in  counteraotiug 
fwhat  the  late  Captain  Marryatt  called)  the  "  flap- 
doodle," with  vmich  Messrs.  Hampden  and  Co. 
(Limited)  essay  to  delude  that  small  section  of  the 
British  public  weak  enough  to  Usten  to  them. 

I  gravely  doubt  Mr.  Hinton's  law  (reply  GvS«586, 

f».  2b5).  In  several  cases  ("  MuUins  v.  Collins," 
» Fitzpatrick  v.  Kelly."  "  Cundy  v.  Le  Cocq,"  &c.), 
has  it  oeen  held  by  the  superior  Courts  that  a  man 
may  be  convicted  criminally  without  criminal  inten- 
tion under  38  &  39  Vict  c.  63,  and  6  &  7  William  IV. 
c.  37,  s.  2.  For  myself,  I  prefer  the  judge's  decisions 
in  the  High  Court  of  Justice  to  tne  dicta  of  any 
Recorder  whatever.  In  strict  confideuce,  I  have 
known  at  least  one  of  these  gentry  make  a  perfect 
fool  of  himself. 

Query  68736  (p.  270)  is  a  very  funny  one.  Does 
Mr.  Pywell  imagine  that  ^*  the  Sun  crosses  the  line  " 
at  the  dates  of  the  longest  and  shortest  days  re- 
spectively ?  He  is  labouring  under  some  delusion 
as  to  we  Astronomer  Royal  having  given  the 
dates  of  greatest  and  least  sunlight  as  July  1st  and 
January  1st.  The  Earth  was  in  Perihehon — or  at 
her  nearest  to  the  Sun — at  4h.  p.m.  on  the  3 1st  of 
last  December,  and  will  be  in  Aphelion — or  at  her 
farthest  from  him — at  9h.  p.m.  on  July  Ist  of  the 
present  year ;  but  this  has  nothing  to  do  with  the 
longMtand  diortest  days.  The  Sun  *'  crossed  the 
line,"  or,  in  other  words,  was  on  the  Eouator  about 
9h.  50m.  I6s.  a.m.  on  March  20th,  ana  will  again 
crosa  it  at  8h.  37m.  dis.  p.m.  on  September  22. 
These  aie  the  theoretical  dates  of  the  Equinoxes. 

AFeUow  of  the  Bo3ral  ABtronomlcal  Society. 


WKITB  SPOT  OK  SATUBITS  RING. 

r29978.]--OK  Wednesday,  the  22nd  inst.,  we  had 
inPortland  an  unusually  clear  and  steady  atmo- 
sphere, when  I  was  able  to  use  the  following  powers 
on  my  4'do.g.  with  good  efFect— first,  70,  when  the 
luminous  spot  was  clearly  seen,  and  seemed  by  con- 
trast to  stand  out  as  a  protuberance  on  the  ring ; 
with  115  it  was  not  quite  so  bright,  and  shaded  off 
on  the  lings,  the  part  nearest  the  shadow  of  the 
haXL  being  dearly  the  brightest,  strongly  suggesting 
that  the  appearance  was  the  effect  of  oontx^t  with 
the  black  shadow.  With  200  the  spot  was  much 
famter,  though  rtill  plainly  seen,  and  glided  more 
easily  into  the  light  of  the  other  portions  of  the 
ring.  With  350  the  so-called  spot  ret|uired  intense 
gazing  to  discern  it,  and  most  certainly  would 
escape  notice  were  not  special  attention  beio|^  called 
to  tinat  part  of  the  ring  at  present.  With  the 
Barlow  lens  on  the  350  the  spot  was  undiscemable, 
though  the  sharp  definition  of  the  markings  on  the 
planet  indicated  that  the  atmosphere  would  bear 
the  abnormal  power,  probably  not  less  than  500,  50 
more  than  the  theoretic  power  of  the  o.g.,  if 
Dawes'  formula  of  100  to  the  inch  be  correct. 

Without  admitting  the  rotation  of  the  rings 
which  we  hold  to  be  a  gravitational  necessity,  and 
which,  of  course,  is  fatal  to  the  objectivity  of  the 
spot,  the  impression  left  by  the  foregoing  mere 
oDservations  was  that  the  spot  was  subjective,  and 
the  result  of  optical  contrast.  I  may  add  I  was 
careful  to  avoid  any  prejudgment  from  having 
heard  the  very  logical  and  fair  statements  of  those 
who  took  part  in  the  discussion  at  the  meeting  of 
the  R.A.S.  on  the  10th  inst. 

One  good  result  of  Dr.  Terby's  supposed  dis- 
covery will  be  to  call  the  attention  of  amateurs  to 
interesting  features  of  the  planet  Saturn,  which 
may  lead  to  some  real  discoveries  in  time  to  come, 
for  it  is  clear  our  knowledge  of  the  planet  is  initial. 

May  25.  W.  B.  Wauffh. 

[29979.] — ^The  proceedings  of  this  root  are  re- 
markable, but  not  unexampled.  Wnat  strikes 
people  most  is  its  fixity.  In  l£is,  however,  it  agrees 
with  what  is  told  us  of  all  other  spots  on  record. 
Webb  tells  us  that  Schroeter,  Haroing,  Schwabe, 
Schmidt,  Bond,  Secchi,  and  also  De  Vioo,  observed 
bright  spots,  and  were  all  of  them  agreed  as  to  their 
fixity,  as  is  the  case  with  all  observers  of  the  present 
spot.  Nor  does  he  mention  a  sin^e  instance  to  the 
contrary,  except  that  Herschel  I.,  who  deduced 
from  observation  a  rotation  in  lOh.  32m.  15s. ;  but 
"W."  says,  "an  examination  of  the  original  ob- 
servation shows  this  to  be  without  foundation." 

It  seems,  then,  not  too  much  to  sav  that  all 
observation  tends  to  show  fixity.  Ana  the  con- 
clusion generally  drawn  from  the  fixity  of  a  point 
is  to  negative  a  rotation.  A  little  closer  examina- 
tion, however,  shows  that  the  inference  ought  to  be 
different.  It  really  is,  that  tJie  rintj  pcujwms  it» 
rotation  in  the  same  time  that  the  planet  does  it» 
revolution.  Take  our  present  case.  The  shadow 
of    tiie    planet     on    the    ring    holds    a    fixed 


position  with  respect  to  the  spot,  and  thiia 
can  only  happen  if  the  periods  of  the  ring's 
rotation  and  of  the  planet  in  its  orbit  are  the  same. 
Thus,  supposing  the  ring  to  have  no  rotation,  and 
the  planet  to  have  a  penod  of  30  years,  we  shouM 
find  that  the  relative  position  of  the  spot  and-  the 
shadow  would  vary  by  one  degree  in  a  montfi, 
measured  on  the  ring. 

This  variation  might  not  perhaps  be  sensible  m 
the  case  of  our  spot,  which  nas  only  been  observed 
for  a  few  weeks.  But  the  same  cannot  be  said  of 
the  spot  observed  by  De  Vioo  on  several  consecutive 
nights  in  1840,  and  which  was  seen  a^n  in  the 
same  place  in  1842.  It  ought  to  have  varied  by  some 
24^,  w^idi  it  hardly  can  have  done. 

It  is  therefore  quite  certain  that  if  the  spots  have 
remained  fixed  there  must  be  a  small  rotation  of  the 
ring,  such  as  has  been  described ;  and  this  is  of  the 
utmost  importiuice  with  regard  to  the  stability  of 
the  ring,  ioT  whereas  without  any  rotation  the  ring 
would  be  in  unstable  equilibrium,  a  vmj  slow 
rotation,  observing  that  the  ring  is  not  quite  con^- 
oentrio  with  the  planet,  would  be  suificient  to 
preserve  the  stability,  whether  the  ring  was  of 
uniform  density  all  round  or  not,  provided  that  the 
disturbing  forces  were  but  small. 

Such  a  slow  rotation  however,  it  must  be  admitted, 
would  entirely  contradict  more  than  one  favourite 
theory  as  to  the  composition  of  the  rings.  Thus  it 
is  much  too  slow  to  admit  of  the  idea  proposed  by 
Cassini  that  they  consist  of  a  multitude  of  satellites, 
for  they  would  revolve  much  more  rapidly ;  and  it 
equally  contradicts  the  idea  that  the  ring  either  ia 
or  erer  was  with  such  a  rotation — fluid.  But  I  may 
repeat  that  all  I  would  maintain  is  that  the  fixity 
which  all  observations  ascribe  to  observed  poinm 
indisputably  requires  that  the  time  of  rotation  is 
equal  to  that  of  Saturn's  revolution. 

W.  O.  P. 


ASTBONOMICAX— VENUS. 

[29980.]— With  regard  to  letter  29954,  p.  268, 1 
may  say  that  while  spending  my  holidays  at  St. 
Bees,  Cumberland,  on  April  27th,  I  certainly  saw 
the  crescent  with  the  naked  eye,  and  called  two 
friends  to  verify  it,  and  thev  also  could  see  it  quite 
distinctly.  The  time  I  thiiik  wat  about  ten  minutes 
after  sunset.  The  air  at  the  time  (although  the 
planet  was.  of  course,  very  near  the  horizon^  was 
exceptionally  clear,  but  a  little  unsteadv.  I  next 
brought  an  ordinary  opera  glass  which  snowed  the 
crescent  more  distinctly.  I  may  add  that  I  saw  it 
best  with  my  left  e^e  (my  right  being  rather 
defective),  and  by  lookmg  not  directly  at  the  planet, 
but  a  little  to  one  side  of  it. 

With  reference  to  the  valuable  data  given  by 
"  Tria  "  in  letter  29860,  p.  176,  I  may  say  that  on 
April  29th,  at  about  ll.5o,  I  set  up  my  excellent 
3in.  achromatic  (Dollond)  on  altazimuth  mounting, 
with  a  power  of  40,  and  adjusted  it  as  directea. 
After  waiting  the  appointed  tiide,  Venus  was  in  the 
field,  looking  like  a  very  thin  hair-like  crescent.  The 
air  was  very  clear  and  still,  and  I  used  a  very  light 
neutral- tint  screen  glass.  Afterwards  I  inserted  a 
pin-hole  diaphragm  in  the  eyepiece,  and  then  I 
could  distincUy  see  the  dark  body  of  the  planet. 

Q-.  Dixon. 

Bradfield  College,  Berks,  May  26. 

VISIBILITY  OP  OBBSCEKT  OF  VENUS 
TO  THB  NAKED  EVE. 

[29981.1—1  OATSEB  from  the  concluding  para- 
graph of  Mr.  Holmes's  letter  (29932,  p.  238)  that  he 
IS  of  the  opinion  that  the  crescent  form  of  Venus 
cannot  be  discerned  without  telescopic  aid.  Thousfa 
it  may  be  true  that  the  crescent  is  not  visible  to  the 
unaided  vision  of  the  majority  of  observers,  I  do 
not  see  that  we  should  on  that  account  doubt  that, 
under  favourable  conditions,  it  may  not  be  so  seen 
by  those  possessing  extra-pood  eyesight. 

In  connection  with  this  subject,  the  following 
extract  from  a  letter,  sent  to  Sir  John  Herschel  by 


Venus.  The  most  I  could  determine  with  my 
naked  eye  was  that  it  shot  out  rays  unequally,  and 
appeared  not  to  be  round  ;  but,  on  takmg  a  dark 
gloss  of  just  the  right  opacity,  I  saw  the  puinet  on  a 
very  minute  but  beautifully-defined  crescent.  To 
guard  against  deception.  I  turned  the  glass 
different  ways,  and  used  different  glasses,  and 
always  with  the  same  pleasing  result." 
Forest  Gate,  £.,  May  21.       B.  J.  Hopkins. 

VULCAN  P 

[29982.]— Upon  my  return  from  California  at  a 
recent  date  I  was  greatly  surprised,  in  looking  over 
the  accumulated  numbers  of  the  English  Mechanic, 
to  find  in  the  issue  of  Feb.  8th,  in  the  bi-monthly 
letter  of  "F.R.A.S.,"  the  following  absurd  para- 
graph :— **  When  I  read  that  *  Prof.  Swift  fails  to 
observe '  the  intra- Mercurial  planets,  I  am  irresist- 
ibly reminded  of  the  reason  given  by  the  Governor 
of  Tilbury  Fort  (in  Sheridan's  play  of  *  The  Critic ') 
why  his  daughter  was  unable  to   perceive  the 
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Spamdi  fleet.  Surely  the  Vulcan  nooBaaaedoeB  not 
florviTe  in  America  P^* 

I  tnut  *'  F.B.A.S."  does  not  need  to  be  informed 
that  Ynlcan  is  the  name  of  the  mythical  planet 
Been  (?)  trannting  the  sun  by  Leecarbault,  in 
whoae  ezistenoe  not  a  dozen  astronomera  in  the 
world  beliere.  I  certainly  do  not,  nor  of  any  large 
enough  to  be  Mcb  in  transit  b^  the  most  powerful 
teleeoope.  The  evidence  agunst  such  a  theorv, 
though  negative,  is  almost  as  strong  as  against  tne 
hypothetic^  satellite  of  Venus.  In  both  cases  it 
approaches  as  near  the  positiTe  as  would  be  the 
denial  that  Jupiter  had  been  seen  bv  someone  to 
revolve  around  the  Dog  Star.  Xow,  the  intra-Mer- 
cnrial  planet  question  is  as  far  removed  from  the 
Vulcan  problem  as  is  the  zenith  from  the  nadir,  and 
I  am  immeasurably  suiprised  that  any  man  of 
astronomical  ability  should  confound  the  one  with 
the  other. 

The  Bun^s  face  has  been  too  Ions  and  too  closely 
studied  for  anybody  in  transit  to  elude  observation, 
and  as  only  Mercury  and  Venus  haye  been  seen,  we 
are  led  to  the  conclusion  that  if  intra-Mercurial 

Elanets  have  real  being,  they  are  much  too  small  to 
e  visible  on  the  sun,  and  can  be  seen  only  on  the 
xaze  occurrence  of  a  total  eclipse,  and,  even  then, 
(mly  lor  two  or  three  minutes.  An  entire  century 
affords  but  about  an  hour  of  time  for  searching  for 
these  planets,  and  it  is  a  difficult  task  for  the  astro- 
nomer to  break  awi^  from  the  absorbing  grandeur 
and  fasdmation  of  me  scene  before  him  to  seek  for 
what  has  unproven  existence.  But  the  quest  is  a 
worthy  one,  and  should  be  fostered  rather  than 
derided,  what  ridicule  would  have  attached  to 
Prof.  Hall  had  he  announced  beforehand  his  deter- 
mination to  find  satellites  to  the  planet  Mars !  Is  it 
more  strange  that  there  shoula  lie  undisoovered 
matter  near  the  sun,  than  that  284  planets  should 
have  been  found  between  Mars  and  Jupiter  P  Or 
that  a  photographic  camera  should  reveal  the  pre- 
■enoe  of  lejjOO  stars  and  of  several  nebula  in  the 
Pleiades  P  Is  * '  F.B.A.S.' '  assured  of,  and  prepared 
to  deny  the  existence  of  intra-Mercurial  planets, 
and,  if  so,  will  he  convey  to  us  the  source  of  his 
infonnation^  and  the  reasons  for  his  infidelibr  in.  the 
matter  P  Either  this  or  modest  silence  is  to  be  com- 
mended. To  lus  remark  that  I  *  *  failed  to  observe,' ' 
&c.^  I  answer  simply,  that  though  that  was  the 
mam — ^I  might  amioBt  say  sole — object  of  mv 
journey,  yet,  very  unfortunately,  clouds  interf erea. 
so  that  I  did  not  look  for  any.  Has  *<  F.B.A.S.'^ 
read  the  testimony  of  Sam  weller  in  the  trial  of 
«Bardell  against  Pickwick,"  and  realised  that  there 
are  obstao^  to  vision  P  And  clouds,  as  well  as 
flights  of  stain  and  deal  doors,  prevent  seeixig. 

As  to  the  two  objects  which  I  saw  at  the  Denver 
adipse  of  1878. 1  Imow  that  they  are  not  charted  in 
that  region  of  the  heavens,  and  that  they  are  im- 
known  to  astronomers.  No  two  known  bodies  in 
that  vicinity  answer  in  any  particular  to  those 
observed.  With  good  reason  uiey  have  been  sup- 
posed to  be  circumsolar  planetoids  nearer  the  sun 
than  Mercury,  and  hence  have  been  denominated 
intra-Mercunal  planets — ^not  Vulcan  nor  Vulcans. 

This  confoundmgof  the  supposed  intra-Mercurial 
planets,  whose  existence  has  neyer  been  disproved, 
with  an  easily-seen  and  hastily-named  object  on 
the  sun  (Vulcan),  which  was  undoubtedly  a  sun- 
spot,  has  too  long  disfigured  the  pages  of  scientific 
journals.  Lewis  Swift. 

Warner  Observatory,  May  10. 


POWEB   OF  APEBTXJBES. 

[29983.]— I  HAVB  read  very  carefully,  and  with 
the  deepest  interest,  the  correspondence  which  has 
occupied  your  columns  for  the  last  two  months  in 
regard  to  the  power  of  various  apertures  in  the 
telesoope.  It  is  singular  that  *'  our"  authorities 
are  so  far  from  agreeing  about  the  capacity  of  a 
certain  aperture;  but  no  doubt  much  may  be 
aooountedfor  when  we  remember  that  the  power  of 
ordinary  vision  yaries  strikingly  in  different  persons. 
This  fact,  taken  in  consideration  with  other  well- 
known  dfficulties  due  tc  atmospheric  conditions, 
&c,  may  really  be  at  the  root  of  the  matter.  But, 
however  this  may  be,  it  is  extremely  interesting 
and  instructive  to  those  of  your  suncribers  who. 
like  myself,  intend  to  obtain  a  larger  instrument 
than  tine  one  the^  have,  to  leam  what  they  may 
fairly  expect  to  sain  by  tne  outlay :  and  even  more 
so  to  those  who.  Knowing  practically  next  to  nothing 
of  the  telesoope  as  appUea  to  astronomy,  are  aboi^ 
to  make  their  first  venture  by  purchasing  one.  To 
those  the  appearance  of  such  a  letter  as  that  of  Mr. 
W.  H.  Maw's  (29864)  proves  a  great  boon,  as  it 
shows  rprovidin^  the  '*  stopping-down  "  is  a  really 
isir  test),  what  is  the  comparative  power  of  di^ 
ferent  apertures  upon  the  aatne  obfeet, 

I  should  like  to  know,  through  the  kindness  of 
some  of  our  astronomical  friends,  what  is  the 
amtUlett  aperture  with  which  one  could  satisfactorily 
observe  tne  phenomena  of  "  ing^ress  '*  snd  '*  egress  " 
of  Jupiter's  satellites  and  theur  shadows;  and  to 
get  some  idea  of  the  same  in  regard  to  Saturn.  I 
mean  for  a  refracting  instrument,  as  I  understand 
a  refractor  will  do  more,  inch  for  inch  of  aperture, 
than  wUl  a  reflector,  Oaioron. 


BBKINISOBNOES    OF    SOXTTHEBN 
SKISS.— U. 

[29984.]-Oir  13th  July,  1884, 1  recorded  a  frosty 
night  with  an  exquiritely  transparent  sky — ^not  a  sign 
of  a  doud,  and  yet  there  was  a  species  of  lightning 
playing  about.  It  appeal  in  rather  faint  fiashes 
at  a  few  minutes  interval,  and  gaye  me  the  idea  of 
being  fax  removed  on  the  horizon. 

Queiy :  Is  this  of  the  same  nature  as  lightning 
which  appears  in  conjunction  with  storm,  cloud, 
andrsinr 

It  may  have  been  due  to  a  storm  in  the  distance ; 
but  as  the  weather  at  that  time  of  the  year  was 
pretty  uniform  over  a  large  area,  I  am  more  in- 
clined to  think  it  was  a  different  form  of  lightning 
from  the  vivid  strings  of  light  seen  in  thunder- 
storms. 

Amongst  other  naked -eye  phenomena  were 
radiating  pink  and  gold  streamers  seen  after  sun- 
set. I  mtve  alluded  to  these  before  in  this  journal. 
At  times  they  were  so  brilliant,  it  was  difficult  to 
believe  they  were  not  of  a  cloudlike  nature,  so  as  to 
obscure  stars ;  but  a  glance  at  Venus  or  a  bright 
star  showed  them  to  be  perfectly  transparent.  On 
one  occasion  at  sea,  after  sunset  (24  Nov.,  1885),  I 
observed  the  sky,  which  was  perfectly  dear  at  the 
time,  divided  into  two  parts— the  right  or  northern 
part  of  a  beautiful  turquoise  blue,  the  left  or 
southern  rose-pink.  I  nave  not  come  across  a 
perfectiy  satisfactory  explanation  of  this  pheno- 
menon. Xo  doubt  it  is  caused  by  irregular  masses 
of  douds  partly  obstructing  and  partly  trans- 
mitting the  sun's  rays.  By  why  this  should  be  in 
a  countiy  like  the  Transvaal,  where  at  one  seuson 
of  the  year  a  perfectiy  dear  sxy  must  exist  over  an 
enormous  area,  I  cannot  dearly  see.  At  what 
distance,  and  at  what  altitude  from  the  earth's 
surface,  are  the  douds  in  question  situated  which 
cause  the  streamers  P 

I  devoted  a  deal  of  attention  to  the  sun,  and  was 
much  interested  in  the  great  g^ups  of  spots  which 
appeared  in  1883,  that  year  of  tremendous  solar 
aoavitv.  I  constantiy  found  that  the  detail  visible 
in  my  littie  2f in.  was  far  more  than  I  could  satis- 
factorily represent  with  the  pencil.  Having  no 
observatory,  however,  the  glare  of  sunlight  in  the 
air  was  found  to  be  very  oppressive,  even  at  9  a.m., 
and  careful  observations  of  sun-spots  made  in  the 
open  air  had,  after  a  time,  to  be  discontinued,  the 
surrounding  conditions  being  incompatible  with 
any  comfort  whatever. 

Notes  of  observations  of  Mercury  with  the  naked 
eve  were  recorded  on  twelve  different  dates;  but 
that  is  no  criterion  of  the  total  number  of  days  on 
whidi  it  might  have  been  so  seen.  On  3rd  Sept., 
1883,  it  was  not  far  from  the  moon,  looked  the 
shape  of  a  bean,  but  very  smaU  in  the  telescope.  It 
was  to  be  occulted  by  the  moon  when  below  the 
horison.  On  the  8th  Nov.,  1881,  Mercury  might 
have  been  seen  completing  its  transit  over  the  sun 
for  some  ten  or  twdve  minutes  after  sunrise  in 
Natal,  but  a  layer  of  douds  effectually  prevented 
any  ooservations.  On  19th  Oct.,  1880,1  saw  Mor- 
cuiy  and  Venus,  and  one  or  two  stars  set,  or  dis- 
appear quite  sharply  on  the  horizon  with  a  sudden- 
ness unnke  anything  seen  in  England.  In  Nov., 
1880,  Antares,  Venus,  and  Mercury  formed  a 
triangle.  Mercury  being  brighter  than  Antares. 
Later  on,  Mercury  and  Stares  were  dose  together, 
and  it  was  noted  that  the  apparent  magnitude  ot 
Mercury  was  decreasing  as  compared  with  Antares. 
Antares  twinkled  rapidly,  whue  Mercury  did  so 
only  f aintiy^  and  much  less  rapidlj^  and  shone  with 
a  steadier  light.  In  Sept.,  18iB2,  it  made  a  com- 
bination with  Spica  and  Mars.  On  Sept.  17th, 
1883,  it  was  a  golden  cream  colour  in  telescope. 
In  July,  188o,  there  was  a  configuration  of  Mer- 
cury, Venus,  Begulus,  and  Jupiter.  Generally 
speaking,  Mercury  was  of  a  somewhat  ruddy  tint, 
and  varied  from  1st  to  2nd  mag.  in  brightness. 

Venus  was  always  an  interesting  object.  In  the 
clear  air  of  the  Transvaal  it  could  easily  be  caught 
in  bright  sunshine  long  before  the  sun  had, set.  I 
once  watched  it  with  the  2fin.  refractor  disappear 
behind  a  hill,  which  must  have  been  nearly  ten 
miles  distant.  It  looked  like  a  flaming  and  smoking 
torch  swaying  hither  and  thither,  and  then  it  was 
suddenly  extinguished.  Perhaps  the  light  was 
one  second  in  disappearing,  not  more.  On  October 
16,  1882,  Venus  and  Antares  were  in  the  tdesoope 
together,  a  yery  pretty  sight,  the  ruddy  hue  of  tne 
stur,  ana  tiie  whiteness  of  the  planet  fonning  a  fine 
contrast. 

December  6th,  1882,  was  a  red-letter  day  in  my 
Astronomical  Calendar,  for  I  obtained  a  splendid 
view  of  the  Transit  of  Venus.  Some  time  previously 
I  had  determined  to  observe  the  transit  on  my  own 
account  with  the  the  2f in.  refractor,  borrowing  a 
dironometer  from  a  local  watchmaker  for  the 
purpose  of  getting  accurate  time.  On  the  29th 
November,  however^  I  was  somewhat  astonished  by 
the  appearance  of  Mr.  Neison  (now  NeviU)  who  had 
just  come  out  from  England  to  take  up  tne  post  of 
Airtzonomer  to  the  Natal  Oovemment.  He  had 
hastened  his  departure  from  home  in  order  to  arrive 
in  Natal  in  time  to  observe  the  transit.  Evexything 
bein^  new  to  him  in  the  place,  and  the  condition  (n 
the  8m.  refractorin  the  Durban  Observatory  anything 


but  satisfactory,  he  asked,  and  at  once  ditsiped,  ur 
assistance  that  I  could  give  him  in  oonnection  lia 
the  transit.  It  was  decided  I  should  |^  to  Dorttt 
and  note  the  times  of  his  observatiOD.  Shodi 
after,  however,  he  obmined  the  serrioes  of  someou 
else  in  the  matter.  I  was  accordingly  free  to  ohesft 
with  my  own  telesoope,  which  I  took  to  Dnibn. 
and  set  up  in  the  Observatory  grounds  on  the  morn- 
ing of  the  6th.  There  was  much  specuktion  vto 
how  the  weather  would  turn  out,  for  de&r  wa:^ 
at  that  time  of  the  year  at  Durban  wasbynomna 
to  be  depended  upon.  As  it  happened,  howcre, 
the  day  was  brilliautiy  clear  from  mom  tUl  eve,  and 
the  observations  were  most  successfuL  I  o|)ierTed, 
with  a  'solu*  diagonal  on  the  2)in.,  whidi  vu 
mounted  on  a  somewhat  rough  equatorial  dud. 
The  lens  of  eyepiece  next  the  eye  was  taken  osi, 
and  a  Barlow  lens  added  between  the  disgoud  ud 
object-glass.  A  neutral-tinted  wedffe  served  to 
reduce  the  light  slighUy,  as  required.  The  nig- 
nifying  power  of  this  arrangement  was  about  ^. 

As  the  time  for  extemu  contact  drew  near,  it 
was,  perhaps,  difficult  to  maiTitaiii  that  daddit^  d 
temperament  with  which  astronomical  oWmtuffii 
are  usually  made.  Each  minute  seemed  to  lengths 
out  to  an  hour,  and  I  recall  how  that,  failing  to  » 
any  sin  of  external  contact,  when  I  oonsiaendl 
shoula  have  done  so,  I  hastily  ran  the  teleaoopi 
round  the  8un*s  limb,  in  case  I  had  been  lookiq 
for  it  at  the  wrong  point ;  almost  immediately  after 
a  small,  dark  nick  in  the  limb,  at  the  yerj  point! 
had  been  looking  at,  was  seen.  Following  are  the 
notes  recorded : — 

Cape  Mean  Time. 
&.  5m.  56s.     External   contact.    Perhaps  2  « 

3  sees.  late. 
3    11        2       Planet  intensely  black. 
3    15      12        Planet  half  on  sun*s  disc. 
3    17      22        Sun*  8   edge   boiling.    Planet  io- 

tensdy  black. 
3    18      47        Smoky  coloured  grey  Une  masH 

the  planet  outside  son. 
3    25      10       I  fancied  the  bUck  ligament  bad 

broken ;  but  found,  after  giving 

the  time,  that  it  had  not. 
3    25      34        Internal  contact.    Planet  entWy 

within  the  sun's  disc   Feilapi 

this  may  be  a  yery  little  late. 

General  Observations.^Yemxu  an  intensely  wnpk 
black.  No  sunspota  of  any  size  to  speak  of  m 
which  to  compare  the  planet,  and  thev  were  not  ti 
all  near.  Granulations  well  seen.  No  satellite: 
although  I  looked  carefully  for  a  minute  dot  neu 
the  planet,  could  see  nouing.  There  were  t) 
faculs  near  Venus  either.  I  almost  imaginid  i 
softening  of  the  blackness  towards  the  planet'i 
limb.  No  white  spot.  Just  before  internal  contitt 
a  fi^eat  boiling  of  the  sun*s  limb  commenced. 

The  time  of  internal  contact  was  6*6sec  Ute 
than  Mr.  NeiBon*s  time.  The  three  amateur  ob- 
servers (say  A,  B,  and  C),  in  addition  to  mj«it 
whose  times  were  recorded,  all  observed  extemi 
contact  later,  and  all  observed  intenal  contact 
sooner,  thus : — 

Ext.  CJontact.  Int.  ConUd 

h.  m.  s.  h.  m.  s. 

A 3    6    8     32524 

B 3    7  13     3  25   5 

C 3    5    7     32457 

It  was  noted  at  the  time  that  the  three  sets  of 
observations  probably  represented  the  reUtiTC 
experience  of  the  three  observers  in  desofodics 
oraer,  as  an  inexperienced  person  would  be  likely  b^ 
see  external  contact  later  than  an  experienced  od& 
and  vice  vers^  in  tiie  case  of  internal  contact. 

After  internal  contact,  which,  of  course,  wastia 
critical  part  of  the  business,  the  observatoiy  wa* 
thrown  open,  and  visitors  were  free  to  inspect  ti# 
dark  purple  ball  projected  against  the  bright  hack- 
ground  of  the  sun.  Many  were  the  curious  ocvm- 
ments  made  thereon  by  the  uninitiated,  i'^ 
dderiy  lady  was  very  anxious  to  see  it,  and,  after 
painfully  climbing  up  the  obaervatorv  stejt 
whereon  she  was  supported  by  a  compamon.  ana 
peeping  through  the  Dig  tdesoope,  came  down  ]nt& 
tiie  air  of  a  person  who  had  nothing  left  in  liietD 
wish  for.  .       . 

At  the  inferior  conjunction  of  Venua  in  Jm 
1884,  there  was  much  interest  in  watching  ti» 
planet  with  the  2f  in.  Although  possessing  no  «w* 
refinements  as  graduated  otrdes,  I  constnxcw 
temporary  ones  of  paper,  and  by  this  »«m^J5* 
often  able  to  catch  the  pUnet  in  brwd  dftyhgw- 
Venus  was  observed  31  nours  after  inferior  «»• 
junction  at  10.45  a.m.  July  13,  18S4.  It  «» • 
delicate,  pearly-looking  crescent,  and  was  aU  tw 
more  interesting  from  the  trouble  rei}niRd  a 
searching  for  it.  , 

In  18fiQ-4  the  polar  snow  cap  on  Man  wm  «"JJ* 
times  distinctiy  seen  in  the  2|in.  On  24  Anft.  l^^ 
Mars  was  seen  dose  to  the  moon,  about  4  or^j: 
of  it.  The  contrast  between  the  ruddy  pUn»t «« 
the  golden  yellow  moon  was  yery  interesfiag.. 

Several  comets  came  under  our  ken  whue  ib  a> 
8.  hemisphere ;  brief  notes  of  them  fdlow. 

Ck)met  A,  1881.  I  first  noticed  this  ooa^  l^ 
out  any  previous  knowledge  of  its  existeQO») «  ek 
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•vening  of  30th  May,  1881  nt  Pretoria.  It  looked 
to  tho  naked  aje  at  a  uebuloiu  itar,  with  a  taint 
tafl^Thinkmg  this  might  hava  been  the  flirt 
obaarratkm  oi  it,  •&  menage  wat  despatohed  to 
H.M.  Aatronomer  at  the  Cape  notityiDg  tJHe  obwr- 
ration.  Owing  to  Ihs  telegraph  line  between  Pre- 
toria and  Newcaitla  baring  been  out  bv  the  Boera, 
tfai*  moaage  <lilu  man;  oUi^)  had  to  ba  aent  for  a 
long  dutukce  by  heliogTBph,  the  clear,  nuuhiny  air 
bei^  eminently  &TourBble  lo  deepatch  of  111111111111111 
by  thia  inattnment.  Ai  it  turned  ont.  howsrer,  Qia 
oomet  in  quertion  had  been  ot«erred  Bereral  daya 
nrevionaly,  on  Hay  22,  by  Tehbutt  in  N.S.  WalM. 
Ur.  Eddie  obaerrad  it,  for  the  first  time,  at 
Grahamatuwn,  Cape  Colony,  on  May  27. 

Comet  a,  1882— otherwiw  "  WHU."  Pint  aeen 
June  IT,  IBS£,  oloaa  to  the  new  moan.  Tail  o°long. 
Bririktnaas  b  3rd  inag,  atar.  But  few  observatioiu 
of  Lhia  iximet  were  made. 

Ctimet  »,  1S82.  The  celebrated  one.  I  had  the 
pleanire  of  watching  this  magniflceDt  comet  from 
■hot^  before  perihelion,  through  ita  lorelyphaMi, 
till  it  St  lait  disappeared  in  the  deptha  of 
■pace,  prior  to  wbich  it  looked  a  mere  ipeck  of 
mii^  hght.  The  obeervatioiu  eiteoded  over  sii 
months.  The  gauie-Iike  envelope  ■urrounding  thii 
comet  woe  one  of  the  most  ethenoJ,  dolicate  sights  I 
have  erer  leeii.  Arc  we  to  mipposo  this  envolopoaa 
oonnatiog  of  metoarites  epaisely  distributed  round 
the  more  damn  agglomembon  of  the  comet  proper  f 
I  very  much  regret  that  I  had  at  the  time  no 
apparBto*  for  determimng  approximately  the  poei- 
brni  of  two  wiipi  or  piecee  of  nebulous  light  seeu 
a  tittle  aouth,  precsdmg  the  comet's  head,  on  the 
Gth  October. 

Pons  comet.  13S4.  First  leen  on  Uth  January, 
16S4.  Looked  to  the  naked  eye  like  a  dull  star 
abont  =  Y  Pegasi  in  brightneia.  Had  tho  good 
luck  to  obeervB  thia  comet  through  the  Di-"--  "' 

equatorial   f2l«t  Jan.).     With  low  powt,,  .. . 

very  beaufuul,  the  head  consigting  of  diffused  neba- 
loeity  condensing  to  a  stellar  nucleus.  No  trace  of 
any  envelopes,  jets,  or  such  like.  There  were  two 
rather  bright  (tars  lying 
one  jurt  outnde.    The  1 

woe  nearly  perpendicular  to  tho   ... 

mbaequeutly  became  a  tolerably  conspicuous  naked' 
eye  object.  Watch^  it  oa  many  occaaons  till  ii. 
became  a  dim  little  boll.  Observed  during  a  period 
at  100  days. 

Barnard's  comet  [A  IR84).  This  waa  also  seen  i 
the  Durban  Sin.  It  was  on  IRth  August  very  bii 
and  dim:  no  visible  condermition,  perhaps  i  ~"" 
picion  of  elongatic-  "■ '-  "--    ' 


le  jouung  U 


_ n  towards  lie  k 

field. 

I  find  I  bare  omitted  from 
great  comet  of  1M8U.     This  wo 
object ;  only  seen  twice,  as  a  very 
b'gbt    stretoiing    upwoiila     about 


proper  place  t1 


L    the 


I  once  amused  myself  by  showing  the  moon 
through  the  telescope  to  some  Nutnt  KafHra ;  one  o( 
them  waa  much  deli^jhted  at  the  sight,  and  their 
resounding  eiclomatinoa  of  astoniSmient.  after 
broathlesaly  gazing  through  the  magic  tut>e  were 
most  humorous.  I  uniientacd  that  the  Zulu 
KatGrs  think  they  see  au  old  wom-ui  with  sticks  in 
the  moon — just  the  sumo  fancy  as  we  hare  at  home, 
only  with  Uie  gender  reTcrsed.  I  also  learnt  thai 
they  ware  gnided  as  to  the  planting  of  their 
"meoliea"  (or  Indian  com)  by  the  apparition  ef 
the  Pleiada  m  the  East. 

One  of  the  moat  original  apparatus  I  eve: 
waa  a  aundiol  made  out  of  a  commissariat  pnci 

case — the  gnomon  made  of  a  piece  of  the  tin  i 

once  formed  the  lining  !     Thia  had  been  designed  by 
a  colonel  of  artillery. 

I  once  looked  at  o  Centauri  in  the  Durban  Sin, 
The  big  glass  broughtout  beautifully  the  thousands 
of  stars  with  which  it  ia  sprinkled.  Noted  a  little 
dark  ^p  in  the  cluater,  which  waa  pointed  out  by 


Mr. 


This  ei 


»  aepaiating;  tt 
ia  is  probably 


It    T 


.t  aU  o 


component  st&ta  i        .     _. 
)  laijje  aa  to  give  plenty  i 


id  their  commoi 


centre  of  gravi^  without  tear  of  froqoont  collisions, 
and  if  the  gap  referred  to  has  remamed  unchanged 

for  SOye&n.thia  («nds  to  show  what  an  r 

intarval  of  lime  must  be  occupied  by  the  ci 


a  argument  that  there  is  pten^  of 

— f.j  -t nnd  eadli  star,  although  to  the  sight 

they  are  eo  ennrded  together.  If  theii  motions  were 
rapid,  and  the  diatuicee  separating  the  stars  small, 
the  relative  chaoEe  of  positions  in  60  yean  would 
■nrely  have  altered  the  appearance  of  thia  gap. 

On  21rt  Not.,  1680, 1  noticed  the  Pleiadca  to  con- 
tain nhte  Stan  risible  to  the  naked  eye— the  six 
ordinarily  aeen  and  three  others.  On  23rd  Nor.  I 
observed  tan  stars  altonther. 

Be^ardiiw  the  ''pink  glows,"  the  flnt  record  I 
hare  u  latSapt.,  1883,  when  I  notioad  a  magnificent 
display  of  this  curiooa  phenomenon.  In  the  east 
the  sky  waa  a  moat  peculiar  turquoise  blue,  over- 
bead  a  mddy  brown,  and  in  the  weat  a  deep 
orange.    lAtor  on  a  very  vivid  bond  or  aich  of 


orange  waa  Btoated  above  where  the  sun  went 
down.  Diiplaya  wet«  aeen  off  and  on  for  years 
afterwards,  but  never  equalling  in  brilliancy  that 
of  1st  Sept.  On  4th  May,  1884,  the  western  sky 
after  suiuet  iqipearsd  of  a  rich  bnmie  red  hue.  At 
6.30  p.m.,  when  the  moon  was  shining  quite 
brightlj,  thia  lovely  glow  was  still  plainly  appa- 
rent in  the  weat,  so  that  by  fixing  the  attention  on 
that,  the  idea  waa  produoed  that  the  sun  had  only 
just  set,  and  that  there  was  no  moon.  Itwasamort 
curious  optical  illusion. 

Many  pleasant  memories  of  S.  skies  still  remain, 
and  I  am  not  without  hope  of  once  again  ■""^"b 
thair  acquaintance.  Aa  regards  the  amateur,  the 
8.  hamisphore  probably  oantaina  more  freah  work 
tor  the  ahaeTTer  than  the  northern :  and  yet,  as  re- 
gards its  stars,  it  had  been  stated  that,  ttuough  the 
laboun  of  several  astionomen,  the  S.  bearenabarB 
now  been  better  surveyed  than  the  northern. 

B.  B.  Uarkwlck. 

AN  OU)  AKBBICAH  LOOOMOTtVB. 

[2998.5.1—1  AJ>  much  obliged  by  the  reply  of  Mr. 
Stretton  aetter  29964)  on  this  subject,  more  par- 
ticularly for  that  part  relating  to  the  second  fonn 
of  valve  gear  which  was  fitted  to  this  locomotiTe  ; 
(or  although  I  had  lone  since  concluded  by  simple 
rBBSoning  that  some  such  form  of  gear  must  at  one 
time  have  been  contrived,  no  proof  was  found  in 
the  works  within  my  reach. 

I  do  not  mind,  however,  confessing  thnt  tho  first 
Old  Irnnadea  "  is,  from  the  descripti 


descriptioi 


^7i 


of  ei 


n^the 

Bar  that  I  hare  met  with 

antiicB  wra«  loose  and  independent 
>  reversing  lever  other- 
wise than  the  itarCing  Aandhi  on  Sin  foot-plate. 
No  doubt  there  waa  some  arrangement  unknown  to 
myself,  but  it  is  not  clear  how  the  eccentrics  were 
"changed  from  the  foot-plate"  in  the  first  gear 
fitted  to  "Ironsidea,"  as  these  were  loose  on  the 
axle,    apparently  only  connected  to  the  Utter  by 

Auuming  I  may  have  encroached  on  delicate 
ground,  involving  consideratioQa  of  priority  ~'  ■- 
■  1  raising  the  query  regarding  "■ 


the  introduction  of  fixing 


eccentriCB  on  1 
ing  treinity  ici'er,  shal 

conatruction    was    firs 


omrself 


in    what  locomi 

In  putting  forward  these  querii 
that  I  am  not  gralitylng  my  own 
for,  considering  the  great  port  which  the  locomotive 
has  already  played,  and  ooutinues  to  play,  in  Great 
Britain  and  Iha  world,  it  ia  with  great  reluctance 
that  one  would  imagine  there  were  not  many  who 
are  equally  interested  as  myself  in  the  detail  of  its 
early  history.  For  this  reason  T  trust  Mr.  Strettou 
will  be  good  enough  to  excuse  my  inquisitivenesa  in 
desiring  to  realise  tho  precise  mode  of  operation  of 
the  anaent  arrangem^.  A.  Bbtrson. 

LOCOHOTITES. 

[29986.1-1  WtsK  to  point  out  that  the  North- 
umbrian is  sketched  by  Mr.  Stretton  in  letter  29963 
as  an  ontaide  cylinder  loco,  with  the  driving  wheels 
leading,  tho  cylinders  being  placed  at  the  back : 
trailing  wheels  2ft.  Bin.  diam..  boiler  6ft.  Bin.  long, 
wheel  base  Tft.  Bin.  whereas,  in  Mr.  West's 
"  Sheeta  on  the  Loco,  Engine,"  the  Northumbrian 
ia  shown  as  an  inside  cyunder  loco.,  having  hori- 
zontal cylindon  in  front,  and  the  piston  rod  panting 
above  the  leading  axle,  driving  wheels  are  trailing ; 
leading  wheela  3rt,  diam-,  length  of  boiler  Tft.  3in., 
wheel  hose  Ml.  3in.,  and  rerersing  gear  handlat  are 
represented  on  the  foot-plate.  Siuidy  there  must 
be  a  mistake  somewhere.  All  the  other  locoa.  agree 
with  those  drawn  in  the  aheets,  J.  A. 

A  OOOS  TOOI.-BAB. 

[29987.]— I  Wis  Jurt  wondering  if  this  tool  haa 
eirer   found  favour  with  amateun  aa  a  imivenal 


tool-bar.  I  hare  seen  it  in  use  in  one  particQlar 
shop  for  heavr  work,  and  I  see  no  reason  for  it» 
non-uso  among  amateurs.  Sketch  at  A  showa 
the  screw  and  tool-box ;  the  principal  part  of  the 
bar  is  screwed  with  a  fine  thread,  to  carry  a  thin 
nut.  Through  the  axis  of  the  screwed  part  there  ia 
a  small  tappmg  hole,  llie  bottom  of  the  Bqaar*- 
hole  at  D  IS  mode  alightly  lower  than  the  face  at  E, 
so  that,  on  getting  the  box  into  right  angukr  posi- 
tion, the  nut  at  F  is  scrowed-up,  and  the  tool  is^ 
then  acrewed-up  against  face  at  E  by  them  ~"  ' 
screw.  H.  D.  r  "  ■ 


arsxaa  bkd. 

,^_-,.j.i— I 

ia  vsry  simple  and  easy  to  conatruct^  does  not  sag 
from  wear,  vields  only  where  the  weight  rests,  and 
then  in  a   longitudinal  direction  only,  the  wires 


being  independent.  It  ia  the  invention  of  Hr.  B. 
W.  Blood,  the  Engineer-in- Chief  of  the  Bajputona 
Mulwa  Bailway  in  India. 

In  its  nmpl^  form  it  consists  only  of  a  frame 
with  legs  and  the  roring  wires,  and  thia  form  I  have 

thick  wavy  lines.  The  springs  are  made  of  steol 
wire,  al)out  14  B.W.O,,  wound  on  a  mandrel  about 
|in.  diameter,  then  pulled  ont  until  they  attain  a 
permanent  set  of  about  IJin,  pitch.  Loops  are 
formed  at  both  ends  of  the  wires  to  fit  on  to  pegs  in 
the  head  and  foot  rsila  (round-headed  acrews  for 
wooden  frames).  Tho  lengths  of  the  wires  are  so 
much  less  than  the  distances  between  the  pegs  on 
the  head  and  foot  roils  that  Ihey  can  justlw  strained 
f-u  liand  over  tbepegs.  It  is  not  necessorv  to  make 
them  tighter.    The  pegs  and  wires  are  about  1  fin. 

these  wires.  It  would  be  difficult  to  design  a 
simpler  or  cheaper  form  of  a  good  bedstead,  or  to 
meet  a  more  comfortable  one,  and  I  would  recom- 
mend it  to  anyone  to  whom  these  qualities  are 
consideratiana.  Fhos.  Bioo. 

BXfLOSITBS. 

[29989.  J— The  public  are  so  freqnantly  hearing 
of  new  disooreriea  under  thia  heading  that  It  may 
be  beneficial  to  explain  that  there  are,  otter  all, 
only  two  kinds — riz.,  that  which  propels  and  the 
other  that  blasts,  rends,  or  splits  material.  The 
first  applies  to  gnnnery,  and  the  second  to  engl- 

As  we  all  know  more  or  leas  of  gunpowder,  I  can- 
not do  better  than  offer  an  enilanation  of  its  action, 
since  it  was  in  use  tor  both  purposes  till  reoent 
yearn  when  new  blasts  hare  been  introduced.  First, 
then,  as  to  gunpowder.  On  ignition,  its  solid  con- 
stituentB — viz.,  saltpetre,  charcoal,  and  solphnr, 
which  are  in  the  Telative  proportions  to  each  other 
of  17,  16, 10,  take  fire  but  tlotclg,  te  to  tpeat,  when 
they  change  their  form  into  gases  occupying  about 
400  timss  the  apace  they  did  as  jporrder.  Ilislaw 
«o  for  applies  aUke  to  both  popelling  and  blasting. 

Now,  we  all  know  that  m  gunnery  the  gases  are 
oonfinsd  laterally  in  the  bortei ;  but  few  ar«  awai« 
that  Uuwe  gases  g«t  a  Momid  heating  from  tho 
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effects  of  the  ignition  by  which  they  were  generated, 
which  increaaes  their  volume  about  three-fold ;  thua 
the  400  times  becomes  1,200  volomes  along  the 
barrel  which  form  the  powerful  propellant,  gun- 
powder, haying  a  muzzle  velocity  of,  say,  l,3dOft., 
with  a  pressure  of  about  20  tons  on  the  square  inch. 
As  to  blasting  force,  the  gases,  after  the  rending  or 
eplitting,  be^me    diffusa,  and   the  400  volumes 

Ksa  away  without  second  heating.  This  letter 
ing  general  in  its  purpose,  I  wul  merely  add  a 
broad  principle,  thus: — ^A  powerful  propellant 
ignites  but  slowly,  and  its  gases  get  a  second  heat- 
ing, whereas  a  mast  ignites  on  me  instant,  and  its 
gases  pass  off  with  air  and  get  no  second  heating. 

Years  ago,  when  I  was  an  assistant  superintend- 
ant  at  a  Government  gunpowder  mills  at  Waltham 
Abbey,  I  noted  in  my  mem.  book  as  follows — ^i.e., 
gunpowder: — *^A  low  maximum  pressure  long 
sustained  develops  greatest  power.*' 

John  Shakespear. 
Colonel,  late  B.  Artillery,  A.M.Inst«C.£. 
25,  Great  George-street,  S.W. 


OBOAK  MATTEBS. 

[29990.1 — ^It  will  afford  me  much  pleasure  to 
help,  to  the  utmost  of  my  poor  ability,  Mr.  G.  Landell 
in  the  matter  he  so  courteouslv  writes  about ;  but 
before  giving  the  advice  he  asks  for,  I  should  re- 
quire to  know  what  are  the  proposed  dimensions  of 
both  the  swell-boxes,  the  wind  pressure  or  pres- 
sures he  intends  to  use,  and  for  wnat  chief  purpose 
the  organ  is  to  be  designed.  With  reference  to 
the  last,  I  mean  such  questions  as  these :  Is  the 
organ  intended  for  the  performance  of  strict  organ 
compositions  of  a  solo  character  only,  or  is  it  to  be 
used  for  all  classes  of  music  alone,  and  with  other 
instruments,  such  as  the  piano,  violin,  violoncello, 
flute,  horn,  &c.  ?  Perhaps  it  would  be  more  satis- 
factoiT  to  Mr.  Landell,  before  he  proceeds  witibi  so 
important  an  instrument  as  he  is  contemplating,  if 
he  would  come  here  and  see  what  I  have  done  in 
the  latter  direction.  Should  he  be  unable  to  this,  I 
shall  be  pleased  to  hear  from  him  on  the  subject  at 
issue,  and  to  help  him  in  a  manner  impossible 
through  a  public  correspondence. 

Q.  A.  Audsley. 

Devon  Nook,  Chiswick,  W.    Hay  26. 

CHSmCAIi    suaAB. 

[^29991.] — May  I  be  permitted  to  observe  that  the 
writer  of  the  article  bearing  the  above  title  in  your 
issue  of  10th  inst.  starts  with  the  object  of  showing 
thatoane-Bugar,  or  a  sugar  identical  with  it,  has  been 
produced  artificially?  He  even  sajrs  that  the 
e^thesis  of  cane-sugar  is  ^'  un  fait  accompli "  ;  but 
ius  subsequent  statements  do  not  justify  this  asser- 
tion. Cane-sugar  has,  in  reality,  not  yet  been 
evnthesised.  The  chemical  propctrties  of  acrose, 
tne  new  sugar  in  question,  prove  it  to  be  a  very 
different  sugar  to  saccharose  or  cane-su^ar ;  it  is 
more  closely  allied  to  the  glucoses,  since  it  reduces 
Eehling's  solution,  whilst  cane-sugar  does  not. 

Hitherto  sugars  had  only  been  o Stained  artificially 
from  a  certain  class  of  bodies,  including  starch, 
cellulose,  and  dextrine,  all  of  wnich  are  represented 
by  the  formula  CnH^Oio,  or  a  multiple  of  it 
(C|^^O.o)je  differing  only  from  sugar  by  one  or 
more  molecules  of  water — 

(C„HjoOjo)*  +  2x  HjO  «  22<3fcH„0«. 
starch.  water.  glucose. 

This  is  a  simple  change  when  compared  with  the 
complex  series  of  metamorphoses  effected  by  the 
German  chemists  in  converting  acrolein  into  a 
sugar,  and  every  credit  is  due  to  them  for  their 
greaX  achievement ;  but  they  do  not  daim  to  have 
produced  cane-sugar. 

There  are  also  the  following  little  inaccuracies 
(of  smaller  import)  in  your  correspondents  article. 
Cane-sugar  is  converted  by  the  action  of  dilute 
adds  not  into  Isevulose  alone,  but  a  mixture  of 
IsBvulose  and  dextrose.  All  dextro-rotatory  sugars 
are  not  colled  dextroses  (cane-sugar  is  dextro- 
xotatorv) ;  but  only  to  one  of  the  glucoses  this 
name  has  been  ffiven.  Alpha- acrosazon  is  not  a 
sugar,  but  one  of  the  intermediate  products  j^re- 
pojed  by  Fischer  and  Taf el.  Coal-tar '  *  sacchann '  * 
IS  not  exactly  orthosulphamldo  benzoic  add  anhy- 
dride, but  the  iwide  compound — ^the  most  conve- 
nient name  is,  I  think,  benzoyl  sulphimide  (that  is 
to  say,  it  expresses  its  composition  in  as  short  a  way 
as  its  structure  will  allow). 

Charles  E.  Sohn. 

25,  Beverley-road,  Anerley. 

A  PIANO  FOB  EVEBTB0D7. 

[29992.]— Ma.  Nextleton's  idea  (29974)  of  a 
piano  for  everybody  is  indeed  a  happy  one,  and  no 
one  would  more  rejoice  to  find  a  genuine  mtutical 
instrument  in  every  cottage  than  the  person  whose 
nom  defilwne  appears  at  the  end  of  this  letter.  But 
(and  a  out  as  big  as  a  watn'-butt  comes  in  here])  how 
is  it  to  be  done  V  The  size  suggested  precludes  all 
chance  of  turning  out  a  piano  with  a  respectable 
tone.  Mr.  Nettleton*s  explanation  that  the  makers 
do  not  think  it  worth  while  to  cater  for  the  multi- 


tude  will  not  hold  water.  It  is  just  what  they  are 
trying  their  best  to  do ;  but  a  maker  who  is  worthy 
01  the  name  knows  his  business  too  well  to  sacrifice 
his  reputation  by  turning  out  a  piano  whidi,  when 
finished,  could  never  give  forth  a  note  of  real 
music. 

Firstly,  the  soundboard  would  have  to  be  so 
tight-laced  that  the  process  would  for  ever  spoil 
the  voice  of  the  piano.  The  bars  at  the  back 
would  have  to  be  made  of  sufiicient  strength  to 
resist  the  down-pressure,  and  this,  couplea  with 
the  smallness  ana  consequent  stiffness  of  the  belly 
itself,  would  produce  atone  more  worthy  of  a  beer- 
barrel  than  a  piano. 

Secondly,  if  Mr.  Nettleton  has  any  knowled^  of 
scales  for  the  string  lengths,  he  will  know  that  m  an 
ideal  scale  for  the  modem  piano  the  lengths  of  the 
C*s,  from  pitch  C  downwards,  would  be  14,  28,  56. 
H2in.,  &c. ;  but  the  space  at  the  maker^s  disposal 
enforces  him  to  curtau  the  bass  and  tenor  strings. 
\yhat.  then,  would  the  result  be  if  he  were  obliged 
to  majce  a  tin.  pitch  C,  and  this  with  a  stiff  and 
small  soundboard  behind  ?  Then  the  action  should 
be  a  modem  one.  The  Acme,  or  other  repetition 
check  action,  I  imagine  would  suit.  But  where  is 
it  to  be  putV  The  keys  of  the  instrument  must  be 
about  the  usual  height ;  therefore,  if  the  piano  is 
to  stand  on  the  floor,  the  action  must  be  under- 
neath, if  not  turned  upside  down,  a  position  in 
which  the  modem  actions  would,  to  put  it  mildly, 
be  unsatisfactory. 

There  are  many  other  technical  difficulties;  but 
our  Editor  will  cry  "  Enough  !  "  if  I  were  to  take 
up  any  more  valuable  space.  Personally,  I  should 
not  advise  any  attempt  to  curtail  the  4ft.  by  4ift. 
of  the  modem  cottage  piano.  If  a  piano  worthy 
the  name  is  wanted,  go  to  a  respectable  and  trust- 
worthy maker  (not  ^ways  the  most  advertised)  and 
pay  a  fair  price,  and  you  will  get  an  article  which 
will  always  repay  you  in  soothing  harmony  what 
you  have  paid  extra  in  £  s.  d.  Cheap  and  nasty 
are  twin- brothers,  and  arc  inse}>arable  m  the  piano- 
forte factory.  VandaL 

A  8I1CFLE  aAS  EGONOlfflSEB. 

[29993.] — ^Fbox  an  ordinary  tin  can  cut  a  piece  of 
tin  2in.  long  by  |in.  broad,  and  bend  as  in  Fig.  I., 
the  circular  part  to  fit  the  gas-burner.  Then  get 
another  piece,  |in.  broad  by  fin.  long,  and  cut,  as  in 
Fig.  II.,  and   slide   into   tuo   grooves  of  Fig.  I. 


f 

I 

I      1  > 


FjgJL 


FiG  JL 


Fig  I 


Fio.7R 


Fig.  III.  shows  the  burner  complete.  This  con- 
trivance is,  of  course,  only  suitaole  for  the  two- 
holed  burners,  and  will  not  do  for  those  with  a  saw- 
cut  across.  Chas.  H.  G. 


A   SMALL  CHXTBCH    CliOCK. 

[29991.]— I  INCLOSE  two  photos,  of  a  small  diurch 
dock  I  have  just  completed.  If  you  think  them 
worth  engraving,  some  of  your  readers  may  be  glad 
to  be  told  how  &e  thing  is  done.  It  is  difficult  to 
show  all  the  wheels;  but,  taking  the  front  view,  the 
one  showing  the  pendulum,  the  great  whed  has  100 
teeth  No.  12  pitdi,  gearing  into  a  pinion  with  20 
teeth  on  the  second  spindle.  This  carries  a  wheel 
with  120  tooth  No.  14  pitch,  working  a  lantem 
pinion  of  10  pins,  keyed  on  the  third  spindle.  The 
wheel  with  120  teeth  rides  loose  on  the  second 
spindle,  and  is  driven  by  a  ratchet  wheel  acting 
through  a  pawl  on  the  wheel.  Tlie  barrel,  which  is 
5in.  diam.,  is  wound  by  turning  the  second  spindle. 
There  was  a  special  reason  for  making  it  do  so, 
as  a  handle  long  enough  to  turn  the  barrel  direct 
could  not  be  used.  Of  course,  the  time  required 
to  ^-ind  is  five  times  as  long,  so  that  has  to  be 
met  by  long  maintainmg  power. 

The  second  wheel,  with  120  teeth,  works  one  with 
60  teeth,  riding  loose  on  its  spindle,  and  pressed  by 
a  spring  a^nst  a  plate,  so  tnat  the  hands  can  be 
set  round  mdependent  of  the  train  of  wheels.  The 
spindle  turns  once  in  the  hour,  and  a  pin  on  it 
raises  the  lifting 'piece  at  the  hour.  Tne  hands 
outside   connect    with    it.    The   whed  on   third 


spindle  has  100  teeth  No.  14  pitch.  It  gears  into  a 
lantem  pinion  keyed  on  fourth  spindle,  haying  10 
pins.  Tne  fourth  spindle  has  a  brass  wheel  No.  20 
pitch,  the  only  brass  wheel  in  the  dock;  it  works 
a  liuitem  pinion  of  10  pins  on  the  'scape  whed 
spindle.  Tnerefore  we  iiave,  beginning  at  Um 
second  spindle,  a  wheel  with  120  teeth,  taming 
once  in  two  hours,  driving  a  pinion  12  times  quicker. 


Then  a  whed  on  the  third  spindle,  with  100 
teeth,  driving  a  pinion  120  times  quicker.  Then 
a  whed  on  the  lourth  spindle  with  100  teeth. 
driving  a  pinion  1,200  times  quicker  than  the  second 
spindle,  or  600  times  in  the  hour,  which  Lb  right  for 
the  'scape  whed  of   a  seconds    pendulum.    The 


number  of  teeth  for  great  whed  depends  upon  whst 
is  convenient  as  regiu^s  fall  for  weights,  &c. 

The  photo,  showing  the  back  of  clock  will  giv« 
the  best  idea  of  the  going  train.  The  stiikiog  V'f' 
will  be  more  diflicult  to  describe,  as  it  scarcely 
shows  at  all  in  the  photo.  ..  . 

The  great  wheel  has  110  teeth,  No.  12  pitch, 
driving  a  pinion  of  20  teeth,  barrd  about  the  «»• 
size  as  gomg.    The.  second  spindle  canies  a  woeei 
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looM,  130  teeth,  No.  U  pitcli.  It  hu  13  pios  for 
lifting  the  hammer  leier.  It  drivea  a  lantern 
ion^of  lOpuu.kffjed  od  third  Bpindlo,  which  hai 
"'""  ~  "e  lifting piBoe, 
14  pitoh,  which 
f  10^  keyed        ■     " 


•uid  alK  a  wheel  with  80  teeth 

drive*  a  lantern  pinion  of  10  i  

spindle.  That  a^in  ha«  a  mifre  whoiii  of'  30  teet 
Kejed  on  it,  driving  a  pinion  of  20  teeth  oa 
a  vertical  spindle,  carrymg  the  horizontal  fly. 
Such  a  fly  wa>  tued  la  keep  the  dock  more 
comjiact.  The  floor  I  had  to  work  on  wne  about 
Uke  »iM  of  a  l»ree  washing-tub,  and  the  wall  had  to 
be  cut  out  before  the  handle  could  be  turned  in 
Winding.  The  cam  wheel  spindle  makes  one  turn 
for  each  stroke  of  the  hammar.  At  the  end  of  its 
pivot  there  is  a  rathering  pallet,  which  drives  the 
locking  plate.  This  has  78  ratchet  teeth,  and  ie 
moved  one  tooti  foe  each  stroke  of  the  hammer. 
Being  loose  on  its  stud,  but  sprung  tight,  the  hour 
can  be  made  to  aoree  with  the  outade  hands  with- 
out striking  round.  The  lifting  piece  has  a  stop  on 
it  which  catiies  the  arm  on  the  fourth  ipindlq, 
when  the  elit  in  the  locking-plata,  coinciding  with 
the  notch  in  the  cam  wheel,  allows  the  lifting  piece 
to  fall  and  slope  the  striking  train.  There  is  also 
another  stop  on  the  lifting  niece,  which  keeps  the 
train  back  until  the  liftingpiece  is  off  the  pin  on  the 
minute  hand  spindle.  Taa  imimtniiiing  power  is 
kept  up  for  about  two  minntos.  It  pivots  on  the 
outmde  of  the  third  spindle.  On  iJting  it  up  a 
light  pawl  engages  in  a  ratchet  wheel  and  works 
itself  out. 

I  fear  my  description  has  been  rather  tedious: 
but  it  is  90  difficult  to  mak 

understood  b^  people  whi  _ 

the  construction  of  turret  ciocks,  and  A  is  for  those 
we  write.  For  an  amateur  I  have  had  some  httle 
emenen™  by  this  time,  and  I  am  quite  willing 
others  should  have  the  benoflt  of  it.  I  think  the 
arrangemeDt  of  this  last  clock  as  regards  all  its  parta, 
does  not  admit  of  much  improvament,  exceptlhal 
I  should  have  had  the  minute-hand  spindle  in  thi 
centre  ;  but  I  was  compelled  to  have  it  at  the  sidi 
to  get  the  dial  in  lie  middle  of  the  lower  wall.  Thi 
bell  IS  between  2  and  3  cwt.,  so  no  grBat  strenirth 
was  required  in  the  works.  The  brasses  ore 
fastened  to  the  frame  with  bolt  and  nut.  Having 
Ruide  pins,  they  go  hack  in  the  same  place  2 
TomoTed  to  take  out  a  wheel.  The  escapei"-"' 
be  called  duplex  gravity,  having  se™—- 

S.  Haddlson. 

WAT£B  aOIOBS. 

[29995.]— With  reference  to  letter  29960,  p.  261 
I  remember  seeing  a  description  of  Haitie's  patent 
automatic  waler-molor  in  an  enpneeiing  papir 
aomfl  years  back.  It  had  two  single-acting  CTfin. 
■ders  whioh  oedllatod  on  trunnioni  M  one  rad,  work- 
ing on  to  one  crankpin  on  a  disc  crank,  the  shaft 
and  two  trunnions  forming  the  apic<e  of 
lateral  triangle.  As  the  power  required  wai 
or  leas  toe  oranfcpin  was  moved  by  an  automatic 
device  (the  partjoulars  of  which  I  do  not  remember) 
furlhar  from  or  nearer  to  the  shaft  in  a  diameteal 
(poove  on  the  face  of  the  crankpin.  This,  of  ooorw 
increased  or  leneoed  the  stroke  of  the  nuns,  and 
^od  a  proportionate  quantity  of  water.  Lhope 
this  rouFh  outline  may  be  of  some  sernSt!  to 
"F.A.a."  O.  Whlta. 

mOBOBOOFIOAIi. 

[20996.]— I  WOULD  eipeot  that  in  the  case  of  the 
Sin.  objectivB  of  the  second  seriea  there  is  another 
and  more  important  difference  than  that  of  merely 
a  few  degrace  of  less  angle.  It  is  this ;  the  2in. 
lens  of  the  seoond  series  is  probably  a  single  com- 
bination lens,  whereas  that  of  the  beet  series  is  a 
double  comlnnation.  If  this  is  the  case  fl  speak 
from  oonjeotnre,  not  (having  a  second  series  Sn.l, 
not  only  would  you  lose  the  resolying  power  by  the 
redactJOD  of  the  ancle  in  the  second  series,  but  vou 
would  also  loae  defining  power  due  to  the  superior 
sphmatinn  of  the  dbutde  combination  lens. 

Compensating  eyepieces  can  be  used  with  ordinary 
achromatic    ohioctives  with    great  advantage.      I 

Ctly  prefer  those  of  the  positive  kind,  and  my 
urito  of  these  is  that  of  12  power,  I  would 
Wrtainl^  not  advise  the  use  of  any  higher  power 
than  this  with  an  achromatic  ^  objective. 

The  term  "  N.A."  means  "  numerical  apnrture," 
and  not  "natural  angle,"  Ths  term  "natural 
angle  '  is  not  used  in  microscopy,  and  if  it  means 

Xlar  ap 
ence  between 
m^i.,^  ^inaiuiD  auu  numerical  aperture" 
would  take  up  too  mnch  spaoe ;  but  hriefiy  it  may 
be  staled  that  the  resolving  power  of  a  lens  a 
proportional  to  ila  "nnmerical  apOTtnre,"  and 
it  Ls  not  proportional  to  its  "  angular  aper- 
ture." Example :  a  lens  of  60°  of  angu- 
lar aperture  will  resolve  (theoreticallv)  48  000 
hnes  per  inch,  and  a  lens  of  120"  of  angular  aper- 
ture will  reeolvo  (theoreticaUy)  83,000  hnes  per 
mdi.  We  see,  therefore,  that  a  lens  of  double  the 
angle  will  not  resolra  double  the  number  of  Unes 
per  mch.    Now,  the  N.A.  "  numerioal  aperture  " 


of  a  lens  of  60°  of  angular  aperturs  u  -S.    Now 

double  this,  orl'ON.A.,  will  give  you  the  N.A.  of 

"--  lens^  which  will  (theoreticaUy)  resolva  double 

number  of  lines  per  inch  that  the  lens  of  60°  of 


gs  the  angula 


angular    aperture 
angular  aperture  ot  a  ions  waose  , 
So  we  sea  that  it  requires  three 
aperture  to  reeolve  double  the  niimDeroi  lines  wni 
can  be  resolved  by  a  lens  of  GO*  angular  aperturo. 
But  when  the  aperture  of  lenses  is  eiprraaed 
terms  of  "  nnmerical  aperture  "  instead  of  i 
of  "angular  aperture,*'  then  lenses  having  twice 
the  N.A.  can  resolve  twice  the  number  of  lines,  and 

ture"  into  "numerical  aperture^  is  very  simple  : — 

1 .  Halve  the  angular  aperture. 

2.  Find  the  sine  of  this.  (This  must  be  found 
from  a  table.) 

3.  Multiply  the  sine  by  the  refractive  index  of 
the  medium.  (That  is,  1  for  a  dry  lens,  1'33  for  a 
wal«r  immersion,  J-52  for  an  oil  immersion). 

The  product  is  the  N.A. 

Eiam^e:  120*  augularaperture;  flud  N.A.     120 


by  1,  which  gives  't 

multiplied  by  1'33,  w-iiich  would  g 


[29997.]— I  TKTNK  it  a  pity  thai  the  atatemsnt  of 
"  D.  B,  L."  (letter  aSIOiS)  concerning  Aueiperienca 
of  the  failure  of  pickled  lime  eggi  should  go  forth 
without  soma  evidence  of  an  oppoaile  tendency,  ai 
it  might  hinder  housekeepers  from  availing  thein. 
selves  of  a  most  useful  plan  of  preserving  eggs  at  s 
time  when  their  bens  are  supplying  more  than 
necessary  (or  household  purposes.  We  put  down 
into  crocks  filled  with  lime  and  water  some  30  ' 
50  dozen  of  o™  every  year,  and  it  is  rarely  that 
meet  with  oik  bad  egg.  They  do  crack  inboilint- 
they  are  not  first  pricked ;  but  for  all  oooMng  pur- 
poses they  ai " — '   — ■" ■■ ' ^-- 


ibly  i] 


the  1 


aogg- 

Ecellent,  and 

time,    when  eggs  get  rathe 


keep  perfectly  good  for ,.,  ,_ 

quirft— some  ten  months,  more  or  less.  The  special 
point  to  be  attained  is  to  keep  eiras  good  - 
months  when  they  are  plentiM :  we  i 
many  in  winter.  I  do  not  a«(y  they  ari  .  .  .  _ 
commended  for  the  table ;  freeh  eggs  are  certainly 
preferable  for  this  puipose.  Amateur, 


REPLIES  TO  QUERIES. 

*,*  In  their  atuatrif  Corrfipandenti  art  rttpf 
liy  requatid  to  mmlum,  in  >aeh  uutaatt,  tht  li 
\dnumbtr  ef  tlu  ginry  ailtid, 

[67995.]- Ivory.- By  the  coorteay  of  the  Edi 
I  have  hod  an  opportunity  of  examining  ths  slip  of 
celluloid  sent  by  Dr.  Frank  L.  James,  of  St.  Louis, 
Ho.j  and  I  ntoily  acknowledge  that  I  was  ' '  quite 
behind  the  times'^' when  I  said  that  celluloid  "  has 
not  the  grain  of  ivory,"  for  In  this  slip  the  grain  is, 
aa  Dr.  JameapuCi  it,  "marvellouslywell  imitated." 
I  do  not  think  much  celluloid  of  Uie  kind  has  been 
seen  over  here,  and  I  would  venture  to  ask  Dr. 
James  to  explain,  if  possible,  how  the  grain  is  im- 
parted to  the  celluloid.  The  methods  of  making 
the  substance  itself  have  been  fully  described  in 
back  volumes ;  but  such  specimens  as  I  have  seen 
previously  have  been  dead-white,  without  grain  at 
""  NcK.  Dott. 

^.1— Preaervliiff  TeKstabls  OolonrtnsB 
(V.Q.)— The  subjoined   formula,    whi±   I    hap- 
pened to  come  across  in  Comoi,  n-ill  no  doubt  be  of 
oms    use    to     you : — CoLOBinoH    dk     l'Hcile 
j'Olive.— Yoict  un  genre  de   falaification  qui  est 
absolnment  innocent  et  qua  nous  indiquerons  1  ce 
I,  parce  qu'il  permet  de  donner  i  certains  ali- 
its  conserves  la  belle  leiule  verte  exigte  par  les 
.teurs,  11  eat  surtout  employ^  pourcolorerVhuila 
d'ohve  en  vert.     On  y  emploie  les  feuilles  vertea 
d'fpinard  gue  Von  fail  bouillir  jusqu'i  oe  que  I'eau 
''--'—'-'—   soil  vaporisea  ;  on  y  ajoute  un  pour 
onata  de  sonde  qui  annihile  an  partia 

umiJresuilachlorophyDe.    Possibly 

dyeing  first  with  the  preparation,  and  then  bottling 


;h  the  prc] 


depend  so  jpraatly  on  th^  qualities  and  the  tastes 
of  the  dnokera,  that  they  can  only  properly  be 
ascertained  by  trial.  Thwe  are  many  cocks  for 
-leasuring  quantitjes,  one  of  the  limplest  being 
town  in  Fig.  2.  With  the  [jae  as  shown,  the 
usage  from  the  discharging  Tsnel  to  the  measoiing 


antra  clockwise,  1 


,^ ,    Pujikhaa — Kaohiue    to   Drive. — I 

don't  think  anyone  replied  to  above.  I  am  just 
—  "ring  an  engine  toheat  with parafKiioil.  Hitherto 
has  been  the  heat  used,  and  that  is  not  obtain- 
I  in  country  districts  in  hot  climates.  The  man 
1  pulls  the  punkha  often  "  drops  off  "  to  sleep  at 
"    ■■     -  -     •"        ight. 


.  clear  water,  would  prevent  the 


irfrom 


[68104.1— Caterlnar.— Soma  of  my  men,  i 
■e  members  of  the  Blue  Ribbon  Army,  hai 
irtabls  tea-keUIa,  aa  shown  in  Fig.  1,  capable  of 
brewing  700  cups  of  lea  at  a  time.  After  the 
kettle  has  bean  filled  with  water,  fire  is  lighted  in 
the  firebox  and  fad,  if  neceesair,  from  the  topof 
the  chimney,  or  through  a  side  aperture.  The 
water  boils  in  about  20  minutes,  or  sooner,  if  an 
extra  length  of  chimney  be  added.  The  grate  and 
fire   is  then  dropped,  and  the  tea  in  gauze-nire 


orks,  Colchester. 


T.  M.  Bsxs. 


[68230.]— O.W.B. 

brake  is  supposed  to  do  and  not  to  do.  My  point 
is  this,  that  the  brake  has  to  be  applied  harder  to 
skid  the  wheels  than  it  has  to  pull  the  train  up  pro- 
perty, and  if  a  braJce  has  sudi  power  it  has  more 
than  enough  to  stop  the  train  {iroperly ;  so  that, 
given  two  trains  under  precisely  fliTniiBf  conditions, 
and  l>oth  having  more  hruka  power  than  thsy 
actually  require,  if  the  brakes  are  applied  properl' 
both  trains  will  be  polled  up  in  exactly  flia  san' 


EUOIJSH  MECHAKIO  AUD  WOULD  OF  BOIESCB:    No.  1,26]!. 


put  Motion  1  >ee  fonner  deBoriptioii. 

Dosiu)  MoDosuj). 
[68330.]— P»m&nblv  Oarboiu.— Thsnki  to 
"  Nan.  Hior."  for  umraiins  thu ;  but  he  do«a  not 
STMp  the  difficul^.  WbA  I  wast  to  do  in  thii : 
keep  tlie  portioii  of  caibon  rod  that  ii  to  go  into  the 
porooi  cd],  and  the  top  where  the  copper  is  to  be 
OfWMJted,  in  wat«i  whilst  the  intervening  portion 
is  Wted  and  utunted  with  poraSn  wax.  It  he 
iriU  tell  me  how  to  do  thii,  I  duUl  feel  oUiged. 
F.H.Met.Soo. 


[   late   with  the  > 


o  which  he  refers ' 

W.  Pbbkbn  Hatcocx. 
{68360.1— Profc  I.od«a  uid  the  X.eyden  Jar. 
(u.O-)- 1  AonIdadviH"St.  Augnitine"  to  obtiun 
the  back  numbenotthefi^h'imn.  I  tanoy  hs  w-ill 
find  in  them  all  the  piuticulan  he  wants  regarding 
these  eiparimentB.  The  jar  can  be  charged  by  Uie 
indnctioD  coil  bv  Caking  advanlsge  of  the  tact  that 
the  cnrrent  induced  at  the  break  is  stronger  or 
mors  intense  than  that  induced  at  the  make.  The 
oonsequence  of  this  is  that  the  break 


■econdaiy  circuit, 
spark.    The  consr 

ct  current  vill  only  be  aUe 


consequence  of  this  will  be  that  the 


qnenoe  of  ita  being  able  to  spark  acrou  a  greater 
diiUooB  than  the  inverse  current. 

F.  W.  ftUaoM. 

[6B3SZ.}— Bukjo.- The  querist  must  get  a  me- 
pared  parchment  and  stretch  it  over  the  &un.  The 
onoiTis  rather  an  eitraordinaiy  one  ;  bat ' '  No 
Flos  UltiB  "  will  find  all  he  can  want  to  know  in 
bock  Tolumee.  Q, 

[68383.]- TalephonB.— "  An  pld  Subscriber  " 


his  questions  have  all  been  answered  while  he  has 
iMea  growing  "old."  He  can  make  a  mechanical 
telephone  out  of  two  to;^  tambouiinn,  providing  a 
metal  washer  (or  sometMng  as  hard)  where  the  Gne 
wire  is  screwed  tight  up  on  the  drum-heads.  If  he 
can  keep  the  line  taut,  a  piece  of  stringand  two  chip 
[ollboxes  can  be  made  to  answer.       Hun.  Dob. 

[6S3S4.]— Mean  and  Apparent  Time.— I  see 
I  made  a  dip  in  my  reply.  I  said  that  we  know 
ttom  Kqilera  laws  that  the  earth  travels  (astsr 
wheo  near  the  end  of  the  ellipse  than  when  in  the 
middle.  This  should  have  been  Chat  the  earth  has 
greater  angular  velodty  when  at  the  pe^ehon  end 
of  the  ellipse  than  when  at  Che  other  or  aphelion 
and.  The  real  earth  and  the  imaginary  '^  mean 
•aith"  start  together  at  perihelioD ;  the  former, 
nfng  futer  than  the  latter,  wiU  be  ahead ;  but 
thef  win  oome  together  again  at  aphelioa,  after 
which  Uw  mean  earth  is  ahead  of  the  real  earth 
nntil  tha7  eome  together  again  at  perihelion.  The 
dUtercooa  of  tim«  caused  )n  the  inclination  of  the 
axis  of  the  earth  can  be  calculated  eiactlf  by  ana- 
tftical  geometry,  amisted  by  the  diagram.  The 
letult  is  given  in  the  "  E.IC"  of  Feb.  Sth,  p.  486. 

Bath.  M.I.C.E. 


[6S3ST.]  — Black  P«pp«r. - 
Seiist  wants  to  make  wb"  - 
lieds  his  qoer;  "Uack." 


■  ProBumably    the 


madiinery  ivill  supply  him  with  (he  infoTmation  he 
requires,  and  Che  machines,  too — at  a  price.  There 
cannot  be  man^  readers  who  want  >udi  Information. 
The  finest  grains  aie  sBlacted  for  white  p^iper ; 
thej  are  soaked  in  water,  nibbed  togethc*  — ' 
winnowed  to  separate  the  black  cortide  tr 
white  ksnal. 


al.    ^  sumet  the  qaerist  wants  to  &i  ~ 

jfT  method  of  makfiif  white  pepper  oi 

of  the  inferior  and  low-prioed  beniai,  and  Z  int 
mit  that  is  not  the  purpose  to  whidi  this  column 
devoted.  NcTN.  Dob. 

[68398.}— Oil-Lamp  for  OpUeal  Lant«m.- 
A  three-wick  tamp  is  generally  sufficient ;  but  if 
preferred,  a  four-wick  can  be  had,  and  the  wicks 
can  be  so  set  as  Co  last  through  a  "  lecture  "  of  anr 
ordinajy  (not  wearisome^  length.  No  drcolar-wioR 
lamp  better  than  the  Doty  for  iUuminating  power. 


158400.]- iM^en  Oapa  on  Oarbon  Plata. 
f  "  C.  A.  A."  cannot  think  of  any  other  means, 
let  him  carve  out  of  Bath  biick  a  bole  of  soffident 
size,  and  oast  the  caps  on  the  carbons  in  that, 
lliere  are  other  suggestions  in  back  volumes. 

M.  T.  J. 

[6S403.]  — Ohroralo-Aold  Battariea.  —  For 
economy  nothing  beats  the  Bunsen  arrangement  \ 
but  the  cells  mu^  be  kept  oatsde  or  in  some  weli- 
ventilaled  place.  Hence  the  chromic-acid  or  Fuller 
arrang^ent  of  battery  is  preferred,  ae  described 
many  times.  "A  New  Sabocriber ''  shoijd  look 
up  bock  volumee.  Nan.  Dob. 

[68ilt.]  —  Tbreada  of  Common  FaraSn 
Iiamp-topa.  —  These  threads  are  rolled  up  or 
squeraed  nji  between  diss  or  rollers.    See  indices 


red-hot,  and  the  moulds  should  _ 

Pay  a  visit  Co  the  Mint,  and  take  note  of  the  way 
bars  of  gold  are  cast  there.  The  mould  most  not  be 
hot,  but  just  warm  enough  for  touching.  In  the 
cntiable  the  gold  is  Covered  with  fine  diaroial  to 
prDTOnt  oxidatiou.  Nitn.  Dob. 

[6K4H.]— Blowpipe  for  Braainr.— Should  not 
this  Querut  refer  to  bai^  volumes  F  or  he  might 
consult  Flel<!her's  catalogue.  A  "Novioe,"  how- 
ever, if  that  correotJy  repreoauts  his  abilitiea,  will 
not  do  much  good  brazing  with  a  blowpipe.  It 
requires  skill  and  eipeiienoe.  S.  H. 

[68407.]— Ooaoh  ^Intin^.— There  is  no  gauge 
used  eioept  the  second  and  third  fingers  of  the 
right  hand.  Coach- painting,  or,  rather,  picking- 
out,  is  rather  difGcult  to  acquire,  and  allow  me  to 
inform  you  that  it  cannot  be  learnt  at  one  lesson- 
Before  you  can  run  a  "  straight "  line  you  will  re- 
quire a  deal  of  practice.  II  you  have  to  pick  out, 
say,  the  panels  of  a  cart  or  van,  you  mav  set  it  out 
vnth  compasses.  Walteh  J.  ^iseeb. 

[8S483.1— a«nnftii  Toaat.— In  this  fLydney) 
locality  a  most  excellent  yeast,  in  a  semi-dry  port- 
able form,  is  used,  mode  from  potatoes ;  in  fu!t.  it 
looks  not  unlike  mashed  potatoes ;  4d.  worth  beiig 
— "-ient  for  281b.  of  flour.    That  the  quality  of 


leeud  nn  bel 
particulars. 


of  oeitain  Welsh  bread,  described  to  !""■"  as  being 
made  with  milk,  I  put  the  matter  to  the  test,  using 
six  quarts  of  one-meal  milk  to  the  half -bushel 
(2Hlb.)  of  fiour.  The  flavour  of  the  bread  was  so 
peculiar^  itm  colour  and  its  crust  so  Bingulor,  its 
texture  so  tough,  so  di2erent  from  the  household 
or  shop  bread,  that  had  the  bread  described  by 
"Sm."  been  made  with  milk,  (he  latter  would 
have  been  perceptible  to  his  sense  of  taste,  and  of 
his  vision  with  a  lens,  while  as  a  chemioul  nothing 
would  have  been  more  easy  to  bim  for  imalyti^ 
detection  than  (he  curd,  (he  cosem,  the  milk  sugar 
and  the  milk  salts,  and  |in  my  instance]  its  cream. 
My  nursery  governesi,  however,  used  to  lull  me  to 
sleep  by  her  ditty,  "  Taffy  was  a  Welshmsn,  a  liar, 
and  a  thief,  T^y  came  to  my  house  and  stole  a 
joint  of  beef,"  Ac.  Now,  nearly  60  yeara  after- 
wards, it  ocenra  that  "Taffy"  is  but  the  Welsh 
brogue  for  David,  a  prevalent  name  in  Cambria,  to 
I^  Ltdvey  DlSPKXBSlt. 

[Setter  send  it  to  Dr.  AJtinson,  the  medical  editor 
of  the  tr^il!/  Tima  and  Echo,  who  is  always  In- 
terested in  good  yeast  and  good  bread.  Send  the 
doctor  a  whole  meal  loaf,  however.  He  regards  a 
white  loaf  as  poison,  and  so  do  we. — Ed.] 

[68530.]- Ciraat  -  Waat«m  Broad  -  Oaara 
HnglnBa.— "  W.  E.  C.  B.'s"  reply  in  losCnnmbra- 
beiiiR  somewhat  incomplete  and  misleading,  I  now 
sena  a  complete  list  of  broad-gauge  engines  now 
running  :—OTeat  Britain,  Qreat  West^,  Iron 
Duke,  Alma,  Crimea,  Courier,  Sultan,  Hirondetls, 
Warlock,  Bulkaley,  Framstheus,  Rover,  Eapatoria, 
Tartar  (passenger)— shed,  WWlioume  Park ; 
Swallow,  BalaolavB^  Inkaimann,  Bebastopol, 
Dragon,  Amaion,  Li^bung,  Timour,  Emperor, 
Tornado  (puasngai%  Sir  Watkin,  6-o.  tonk-^rfied, 
Bristol;    Hairt,     Fenton,     Ooooh,    Hackwoith, 


Btenldnsop,  Murdoch  (passenMr),  IDIss,  S-c  taak 
—shed,  Taunton  ;  Avon*ds  QiawaiigM),  Bnlb^, 
Whetham,  Buffalo,  S-c.  tanks.  Enter ;  Zsin,  gd, 
Qorgon,  4-o.  tanks ;  Elqihant,  Camd,  gooditsiiki, 
Newton  Abbott;  Oerbravs,  Hedley,  Klnnrw; 
Peon,  Morlonhiuapstoad ;  FoUnx,  AihWtn; 
Tanrns,  Brixham ;  Hecla,  Hector,  4-c  tank :  iigo, 
Emperor,  3-c.  tanks ;  Crow,  Book,  Jay,  0*^ 
Baven,  Qoat,  l-wheeltaoka;  Bnropa,  S-c.  podi 
toider ;  Wood,  Dewrance,  <^  coapled  ptanw 
tender;  Plymouth,  Mdllng,  Ostridi,  4-c  tsA; 
Laonotaton,  StewMt,  4-e. ;  Strombul,  BcBota, 
6-0.  goods  tanks;  T^nro,  Magpie,  Hsroo,  9t^, 
Leopard,  Lance,  (Mris,  4>o.  tonki:  Dcomtdur, 
7iilcan,  Adiills*,  Python,  Hntales,  5-e.  geoda 
tanks — Penzance.  Aese  are  all  CheB.Q.  angiiKi 
with  names  now  rnnniiw.  There  an  evretil  otboi 
with  nmnben  only.  'Rm  Wejnumth,  SaUslnj, 
Wells,  Bslhampton  andTroIfaridgs,  and  Bsadinisd 
Holt  lines  vrere  converted  tonamnr-gsogeinJimi, 
18T4.  I  beUeve  this  latter  branch  was  worlnd  ^ 
the  "  Waveriey"  class  of  engines.  Oobods. 

[68623.]— Bailway  UOaaffa.- The  foUowingii 
the  mileage  between  Bath  and  Bournenioiith  -.^ 
Stations.        H-O. 
TamplecombeJon.  9   II 
Henibiidge t    'i 


.  2    31 


Midfotd 
Wellow 

Badstock 

Midsomer  Norton  1    67 

Chilcompton    I     78 

Bintear    2    19 

Maabury I     44 

Bhepton     Mallatt  3    14 

Evercreech 3      8 

Evercreaah   June. 


Cola   . 


.  3    60 


.  3  n 


BailevGate.. 
BroadsUme  .. 

Poole    

Porkitons    .. 


..  3   » 


W.  J  « 
OOBOOI. 

[68547.]— Olook  Oong.- In  reply  to  "Nemo," 
I  would  advise,  in  the  case  of  a  dram  marble  tfmt- 
pieco,  to  use  a  support  for  the  goap,  Bpringingfnra 
the  base  of  the  clock,  the  train  in  this  case  Ihi>| 
unavailable.  Your  correspandent  Chas.  A.  Jodh 
has  the  same  idea  as  myself,  when  he  auggnb 
metal  as  a  Uock  instead  of  wood. 
Birmingham.  TT*n 

[68652.J— Maxima  and  Minima,-"  W.i.  A." 
IB  quite  right ;  the  curve  reprseented  by  the  equua 
tor  the  area  luB  a  point  of  contrary  neiuie,  auditi 
tangent  is  horizontal  when  the  variable  angle  ii  Ail 
found  by  calculation  ;  but  there  is  no  maiimBiL 
There  is  this,  however,  to  be  laid— that  iupponic 
the  sides  of  the  base   Co  remain  oonstaut,  but  lb 

vary,   Uie  revolving  aiis  being  slwsjiil 

half  the  varying  height,  then  ao  long  as  the  haiAl 


the  varying  hi 


.      ,  of  the  cube,  the  a: 

-  _  the  revolving  plane  wiU  have  Inth  a  muimua 
and  minimum  value,  and  as  the  varying  heqjhl 
tends  towards  that  of  the  cube,  the  two  willcoolocr 
at  the  point  of  contrary  flc 


ie(fc 


,  .a  read  the  various  replies,  ill 

0  DDrr«otly  printed. 

M.I.C.E. 


Bath. 

[68682.]  —  Medical  mectrfelty.-Tliert  is 
probably  no  subject  under  the  sun  of  which  Wt 
quasi- professionals  and  the  genera!  pubhc  are  oat 
inte^ely  ignorant,  than  that  of  the  medical  sprii- 
cations  of  electricity.  You  have  been  recommsus 
many  books,  and  (hough  I  have  not  seen  tej'i 
them,  I  think  that  then  are  doubts  at  to  lbs 
infoimatioa  contained  in  ume  of  them  being  lOj 
very  reliable  —  e.g.,  "Lindsay  v.  Blackijton  |» 
Paralysia,  Noutalpa,  4c.,  treated  by  Oahimtti^ 
and  Faradiiation/'  The  very  use  of  such  tennni 
these  denotes  ignorance  of  modem  electrical  idatx. 
Under  the  auspices  of  such  men  of  oroin«i«  •» 
Lubbock,  Hunter,  and  Maokenzio  on  the  medial 
side  :  and  Ayrton,  Silvanus  Thompson,  and  Pitn*. 
on  the  electrical  side,  an  "Institute  of  Uediol  . 
Electridty  "  has  been  founded,  rituate  in  Jeraja- 
street,  W.  You  am  apply  to  that  institob.in  W  I 
either  advice  or  treatment  with  every  conflioi'*. 
I  would  refer  you  to  Eltc.  Rn-irit,  Jsn.  6,  IS88: 
Electrwian.Jai,.  13,  1888:  Htallh.  Jan.  6lh,  18SS-- 
setting  forth  its  objects  and  scheme  of  sat 
Lydney  Dispenser's  "  tirade  SiW^ 

[68618.]— EDdnr  Oonrngatad  BooAnf.-U 
the  sheets  lap  two  grooves  on  the  edge,  and  6in.« 

ffin.  at  the  ends.    NaQ  through  the  i "*"" 

the  hollows,  — 

sharp"  blow  on  a  diamc    ' 
lead  washer  and  a  dab 


top,  bottom,  and  middle  ok  ssui 
snmcient.  Cut  the  sheets  with  a 
with  a  quick  stroke,  at  right  angltti  with  th 

T.  F,   _ 

[68629.]— Butt  of  Sphmre.— Multiply  Jft* 
of  the  diameter  I7 -5236, and  the  pnaaiHia' 


tl  (».,  setting  to 
I  think  the  '^U 


hollows,  punching  lUi* 
md-pointed  pundi.  P°l' 
of  white  l«ad  undn  •« 


Mat  31,  1889. 
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[68629.]— Bulk  of  Sphere.— A  rough  rule  for 
calculating  content  of  a  sphere  is  this: — ^Multiply 
the  diameter  by  3-1415927,  which  gives  the  circum- 
ference. Beduce  the  droumference  to  feet,  and 
multiply  by  itself  and  then  by  -0363678.  This  pro- 
duct gives  the  content  in  yards.  Lttx. 

[68636.]— Oyolee  XJp-Hlll.— I  have  often  been 

{)uzzled  with  this  question ;  but  I  think  the  fol- 
owiDg  explanation  will  make  things  dear.  When 
a  man  is  on  a  bicycle  he  (in  effe^)  adds  to  the 
length  of  his  legs  in  the  proportion  of  the  throw  of 
the  crank  to  the  diameter  of  the  wheel.  He,  as  it 
were,  ia  walking  on  stilts,  but  with  this  proviso, 
that  he  must  always  make  his  steps  of  equal  length, 
wliether  on  the  level  or  going  up-hiU,  the  length  of 
step  being  half  the  droumference  of  the  wheel. 
Now,  suppose  thero  is  a  hill  of  a  steepness  of  one 
vertical  to  five  horizontal ;  if  he  wero  walking  with 
his  own  legs,  and  taking  steps  of  2ft.  6in.  long,  each 
leg  would  altoiiately  raise  nis  body  Bin.,  so  that 
the  exertion  would  be  only  that  of  goingup  an  ordi- 
nary staircase ;  but  if  he  had  to  take  steps,  sa^r, 
four  times  as  long,  eadi  leg  would  have  to  raise  ms 
body  2ft.  at  each  step,  as  in  going  up  a  very  steep 
staircase :  hence  the  fatigue. 
Bath.  M.I.C.E. 

[68637.]— Dipping  Bod.— The  ordinary  dip-rod 
wul  show  "  Barrel "  the  quantity  of  ale  in  his  cask 
to  within,  say,  a  gallon,  if  his  casks  aro  the  usual 
sizes,  well  made;  but  to  use  his  dip-rod  he  must 
take  the  bung  out  and  put  the  rod  in  diasonallv, 
letting  the  bevelled  ena  fit  into  the  chimb  of  tne 
cask,  when  the  mark  left  by  the  liquor  will  indicate 
the  number  of  gallons  tnero;  but  if  ''Barrel" 
wishes  to  be  moro  exact  and  to  gauge  casks  of  in- 
termediate and  outside  sizes  to  those  marked  on  the 
rod,  he  will  requiro  an  uUagiug  rule,  the  use  of 
which  takes  ratner  a  lot  of  explaining;  but  if 
"Barrel"  C3ares  to  advertise  his  address.  I  would 
explain  the  wav  to  use  it  moro  fullv  tnan  I  can 
here.  It  iv'ould  not  hurt  the  ale  to  take  the  bungs 
out,  if  the^  wero  put  in  tight  afterwards. 

Tben. 

[68638.1 — Clock  Trftin.- Your  96  might  drive 
trundle  of  7  in  one  hour.  On  the  former  axis  also 
one  of  8  to  drive  trundle  of  7  in  12  hours.  Tou 
may  double  or  triple  these  latter  numbers^  but  the 
smallest  number  of  well- shaped  teeth  is  better. 
Then,  on  the  hour  arbor,  a  wneel  of  48  to  drive 
trundle  of  7,  and  on  this  latter,  35  to  drive  one  of  4 
in  one  minute.  On  this  arbor  a  wheel  of  25  to 
drive  trundle  of  6,  and  on  this  last  one  of  18  driving 
trundle  of  5  in  four  seconds.  Thus  every  driver  ana 
follower  can  be  prime  to  each  other.  The  trundles 
of  4  and  5,  witn  their  drivers,  must  be  double- 
faced  ;  the  remainder  not  necessarily,  but  better  so. 
Fourteen  turns  of  your  96  wheel  wiu  be  just  8  days. 

E.  L.  G. 

[68652.]— Wood  Labela.— Fill  up  the  pores 
with  size,  or  rub  the  wood  with  pure  unvulcanised 
rubber.  Lux. 

[68652.] — Wood  Labels. — ^I  advised  on  this  in 
Gardening  Illustrated  some  few  weeks  ago,  as  fol- 
lows :— Tuke  the  label,  smear  it  with  wmte  pamt 
with  a  brush  or  piece  of  flannel,  let  it  dry,  sand- 
paper it,  then  use  aWoolTs  garden  pencnl,  blue. 
Result :  No  rain  or  damp  will  make  it  run  or  blear 
or  blur.  The  only  bad  feature  is  that  the  pencils 
are  made  of  bad  cedar,  and  the  leads  are  not  well 
glued  in,  so  be  careful  not  to  cut  to  too  fine  a  point. 
It  is  a  great  pity  that  these  pencils  are  not  made  to 
fit  the  cases  sold  in  which  the  leads  can  be  put  out 
far  euoueh  to  write  (without  the  whole  lead  falling 
out),  and  yet  can  be  pushed  back  after  using. 
These  cases,  to  my  mind,  beat  all  others,  and  the 
leads  are  perfect  for  all  purposes  but  damn.  For 
gardening,  such  a  case  with  the  Woolf  lead  would 
prevent  my  having  to  carry  about  two  pencils  daily. 

The  Cotswolds.  B.  P.  A. 

[68654 .  ] — ^Harmonium. — ^Without  endorsing  the 
dictum  that  the  shape  and  capacity  of  the  channels 
produce  tone  colour,  I  give  a  scale  for  16ft.  reeds, 
which  has  been  found  good: — 1st  C,  4|in.  long, 
llin.  deep ;  2nd  C,  4iui.  long,  Ifin.  deep ;  3rd  G, 
3«n.  lon^,  l^in.  deep ;  4th  C,  3iin.  long,  fin.  deep ; 
5th  0,  *2hn.  long,  fin.  deep ;  6th  C,  lin.  long,  ^m. 
oeep.  These  measurements  may  be  used  for  oor- 
lespouding  F's  without  any  detriment.  The  scale 
laay  be  shorter  than  that  above  given,  and  certainly 
the  channels  may  be  varied  in  depth,  as  Mustel 
makes  his— that  is,  the  channel  is  deeper  at  the  &ee 
«nd  of  the  reed  than  it  is  at  the  ^llet  aperture. 
Channels  differ  in  shape  in  the  really  goodinstru- 
Jjents;  but  for  common  work  pans  are  made  by 
the  dozen,  like  cheap  violins.  Osoanon. 


to  have  complete  process  from  camera  and  focussing 
to  Wished  poture  on  glass  slide.      .      F.  T.  B. 

[68662.]— Telephone.— I  send  you  sketch  of 
Johnson's  transmitter ;  you  will  be  able  to  follow 
the  oonnection»— I G   being  induction   ooil,  S  a 


tie  dozen,  like  cheap  violins.  Osoanon. 

[68660.]--El6otrloal  Bepalra.— Would  F.  W. 
laaon  be  kind  enough  to  explain  how  permanga- 
nate of  potash  sol.   regenerates  Qassner  cells,  and 
also  how  it  is  "  run  through  "  ? 

W.  PSBBEN  MaTOOGK. 

,[68671.]— JCloro-photo.—To  Mb.  Bottone.— 
^M". process  I  requiro  information  on  is  "micro- 
*°P^c  photography,"  or  the  art  of  reducing  any 
nbject  or  view  to  so  small  a  size  as  to  require  the 
«<lof  aoiiaoeGope  toviewit.    Should  be  pleased 


shunt,  T  carbon  microphone  or  transmitter,  B  bell, 
with  the  five  terminals  required.  Sketches  drawn 
shows  conversation  going  on. 

Air  Ex-Watphicakeb. 

[68670.]— A  Proportion  Sum.— As  the  Editor 
ODserves,  it  is  reaJly  astonishing  how  many  have 
fallen  foul  of  this.  Below  is  shown  the  working, 
step  by  step,  which  diould  be  quite  dear  to  all : — 

If  li  hens  in  1^  days  Uy  H  eggs, 
1       ..        IJ  ^  "  ^ 


1 
6 
6 


rf 


tt 


9* 


tt 


1 
1 

7 


it 


»i 


J9 


It 


!  X  -f  - 1. 


1  X  2 

**  a' 

2x6 


it 


ft 


»  2iL|jl_7  «  28  eggs. 

W.  PmKBEN  Matoook. 

[68671.1— Kloro. -photo.— The  following  nmy 
smt  **  F.  T.  B."  Place  the  microscope  in  a  hori- 
zontal position,  remove  the  eyepiece,  place  the 
negative  or  picture  to  be  enlarged  behind  the  tube 
of  the  microscope  from  1  to  4ft.  The  negative 
must  be  lighted  by  a  camphine  lamp  or  Argand 
gas-burner,  whose  rays  must  be  rendered  as  parallel 
as  possible  by  placing  a  large  plano-convex  lens 
between  the  li^t  and  the  negative.  The  great 
object  is  to  get  the  negative  evenly  illuminated. 
To  focus,  the  best  thing  is  an  ordinary  bit  of  sen- 
sitised plate,  as  ground  ^lass  would  give  much  too 
rough  a  surface.  Havmg  fixed  an  inch  object- 
glass  to  the  microscope,  and  placed  the  plate  on  the 
stage,  proceed  to  focus,  using  a  powerful  lens  to 
examine  the  small  image,  which  will  be  scarcely 
visible  to  the  naked  eye.  When  the  exact  focus 
has  been  obtained,  remove  the  object-glass  slightly 
from  the  plate  so  as  to  set  the  cnemical  rays  into 
focus.  Now  shade  the  light,  and  place  a  slide 
covered  with  collodion,  and  treated  with  the  silver 
bath  in  the  usual  way,  on  the  stage,  and  expose 
from  30  to  40  seconds.  Then  develop  in  pyro  and 
mount  in  Canada  balsam.  I  have  found  in  practice 
that  a  plate  of  ground  elass  between  the  negative 
and  light  does  instead  of  a  lens,  but  lengthens  the 
exposure.  £.  G. 

[68672.1— Bleotrieal.— You  could  use  themethod 
given  in  No.  1239^  r^y  to  query  67323.  The  series 
wire  is  the  same  size.  F.  W.  Mason. 

[68674.]— Idnk  Kotion  In  Oentre.— When 
the  link  is  dead  centre,  if  your  cams  or  eccentrics 
are  true  on  the  shaft,  no  steam  shoidd  enter  the 
cylinder.  Have  you  looked  if  the  eccentrics  have 
moved  on  the  shaft,  or  if  the  eccentric  rods  are 
equal  m  length  P  If  you  do  not  find  these  wrong, 
look  at  your  valve,  and  set  it  equal  with  port-holes 
of  cylinder.  Indcbod. 


[68691.]— Oreaae,  to  Bemova  from  Granite 
P»Tinir«— Take  lib.  of  oommerdal  potash  and  |lb. 
of  quicklime  and  stir  together  in  a  lazge  bucket  of 
boiung  water ;  scrub  your  floor  with  tms,  avoiding 
cental  with  the  skin,  as  it  will  take  it  off.  If  this 
does  not  take  the  grease  off,  nothing  else  wiU. 

PSINCIPIA. 

[68686.1— Holder  for  Small  Incandeeoent 
I«funp.— Take  a  piece  of  rattan  cane,  about  |in. 
diameter  and  |in.  long;  pat  two  small  pieces  of 


No.  20  steel  wire  through  it,  at  sach  a  disfcanoe 
apart  as  to  reach  just  under  the  loops  of  the  lamp ; 
bend  the  upper   extremities  of  these  wires  into 


hooks.  Now  make  a  ooil  of  5  or  6  turns  of  the 
same  gauge  wire,  and  push  one  end  into  the  hooked 
end  of  the  cane.  Tour  lamp-holder  is  complete, 
and  should  present  the  appearance  shown  m  the 
above  cut,  where  the  lamp  is  given  in  position. 

S.  BoTTom. 

[68692.]— To  Clean  and  Protect  Ghinmetal 
Pittings  to  Hydrants  Exi>086d  to  all 
Weathers. — ^Perhaps  the  best  way  is  to  dean  with 
a  mixture  of  fine  bnckdust  and  oxalic  acid  or  lemon 
juice,  and  polish  with  a  wash  leather.  To  preserve 
them  from  the  damp,  &c.,  slightiy  coat  them  with 
good  machine  oil — ^very  little :  an  oily  rag  will  do. 

PBDIGDnA. 

[68693.^MandreL— It  is  according  to  whether 
on  require  this  for  *'■  amateur  "  or  practical  work. 

e  following  is  what  I  have  on  a  poweriul  San, 
screw-cutting  lathe,  and  of  course  troftds  rather 
heavy ;  if  you  require  a  light  lathe,  reduce  propor- 
tionally in  all  parts.  Oi  Bessemer  steel  and  left 
soft^^iose,  l|in.  j  front  cone,  2|in.  long,  tapering 
from  H^m.  to  l^m. ;  body  of  mandrel,  lin.ana  l|in. 
where  main  gear-wheel  is  fixed ;  tail  end,  ^la.  and 
J  fin.  where  back  cone  is,  which  ia  l|in.  long,  taper* 
mg  from  Ifin.  to  l^in. 

Bristol.  T.  C. 

[68699.1  —  Copper  Sulphate  Deposition.— 
"  Sauros^*  could  ^ect  a  deposit  in  the  mine  with 
a  dynamo ;  but  it  is  hard  to  state  whether  it  would 
be  a  practical  and  paying  success  without  first  see- 
ing the  mine  and  xnowm^  the  specific  gravity  of 
the  water  in  the  mine.  Smtable  dynamos  would  be 
two  of   Siemens'  shunt-wound  electro- deposition 


yoi 
Th< 


total  horse-power  of  71  reouired.  On  knowing 
further  particulars,  shall  be  pleased  to  advise. 

F.  W.  Maww. 

[68699.1 — Copper  Sulphate  Deposition.— It 

could  be  done,  ^ough  the  mains  for  carrying  your 
current  from  dynamo  to  pit's  mouth,  havmg  to  be 
necessarily  heavy,  will  be  expensive.  Boushly. 
you  could  go  to  work  thus:  From  —  pole  of 
dynamo  (shunt-wound,  low  potential,  large  quan- 
tity) run  lead  to  mine,  and  let  it  down  as  rar  as 
possible — ^without,  of  course,  touching  sides  or 
bottom.  The  reason  for  this  is  that  the  solution  is 
densest  at  the  bottom.  The  lead  terminates  in 
sheete  of  copper  as  broad  as  possible  -I-  pole  of 
dynamo  connected  to  £.  byE.  laate  in  river  bed. 

W.  I^BBEN  MaTOOCK. 

[68699.] — Copper  Dex>osition. — Having  cheap 
water-power  at  command  bat  half  a  mile  distant, 
then  by  means  of  a  dynamo  at  source  of  power  and 
an  electro-motor  at  pit's  mouth,  the  cupreous  liquor 
might  be  pumped  from  the  mine  into  pools  or  tiuikB 
on  the  surface,  in  which  have  been  placed  a  quantity 
of  scrap  iron.  This  precipitates  the  copper  in  an 
impure  metallic  state,  which,  collected  at  mtervals, 
may  be  sold  to  the  smelters.  It  is  a  well-known 
process,  which  I  have  seen  in  operation,  and  is  used 
m  many  mimns  districte  both  m  this  country  and 
abroad.  Further  details  can  be  obtained  from 
metallurgical  books.  I  do  not  think  that  reduction 
by  dectrolysis  Hiinted  at  in  query)  would  be  feasible, 
tiie  solution  being  probably  much  too  dQute. 

F.  G.  Ll. 

[687020— Pitting  np  Dsmamo  Castings.— 
To  Hb.  Bottone. — An  armature  3iin.  long  by  2in. 
in  diameter  would  be  very  difficult  to  wind  if  of  the 
Gramme  or  Padnotti  uiape.  I  shotdd  advise  a 
Siemens  H  form ;  butyou  will  not  find  2in.  punch- 
ings  in  the  trade.  "Die  nearest  size  is  llm.  dia- 
meter, and  if  these  have  wide  holes  throuffn  th«n, 
as  they  ought  to  have,  a  spindle  about  f^in.  dia- 
meter will  allow  you  to  string  the  pnnchings  alter- 
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nately  on  each  side  a  little  eccentrically,  so  that  you 
can  make  the  armature  to  run  within  ^in.  of  the 
fields ;  and  this  will  give  a  good  result.  The  price 
of  Hie  punchings  is  48.  6d.  per  gross — 25  go  to  the 
inch.  But  if  you  do  not  want  your  dynamo  for 
continuous  work,  but  only  for  experiments  not  ex- 
ceeding twenty  minutes  or  naif  an  nour  at  a  stretch, 
you  wul  find  a  casting  in  **  malleable  **  iron  for  the 
armature  quite,  if  not  more,  effective.  You  will 
be  able  to  get  on  about  5oz.  No.  18  on  the  arma- 
ture, and  about  31b.  No.  22  on  the  fields.  Connect 
uf)  as  a  shunt  machine.  Drive  at  3,000  revs,  per 
minute,  and  you  will  get  25  to  30  volts,  with  a 
current  of  1  or  2  amperes.  S.  Bottons. 

[68704.]— Eleotro-Motor  for  Ciroiilar  Saw.— 
A  motor  of  the  type  last  described  by  me  in  '*  Elec- 
tromotors: how  Made,''  with  an  armature  of  4|in. 
diameter,  and  2in.  deep,  would  give  all  the  power 
you  need ;  but  I  warn  you  that  after  you  have 
fitted  it  u^  and  seen  it  once  or  twice  with  batteries 
you  will  give  the  batteries  up  in  disgust,  and  wish 
you  had  bought  even  the  cheapest  not-air  or  gas- 
engine.  S.  B0TT02fE. 

[68703.]— Data  for  Winding  Dynamo.— To 
Hb.  Bottone. — ^I  have  given  in  **  Electrical  In- 
strument Making  for  Amateurs  "  (see  adverts.)  a 
few  simple  rules  n>r  calculating  the  amoimt  of  wire, 
the  size  of  armature  and  fields,  &c.,  which,  at  a 
given  speed,  wiU  give  a  certain  result.  The  first 
thing  to  be  considered  is  the  speed.  It  is  found 
that,  with  fairlv  soft  iron,  and  at  an  angular 
Telocity  of  l,250it.  per  minute,  each  yard  of  active 
wire  on  the  armature  will  give  an  E.M.F.  of  1  volt. 
Now.  since  to  get  the  best  results  economically  from 
any  ayiuimo  the  resistance  of  the  external  circuit 
(the  outer  resfstance)  should  be  about  20  times  that 
of  lutie  ahnature,  it  follows  that  we  can  easily  calcu- 
late what  diameter  of  wire  we  must  use  in  order  to 
get  a  given  current  in  the  outer  circuit.  In  order 
to  make  this  quite  clear  I  will  give  an  example 
worked  out,  neglecting  for  the  moment  the  amount 
of  current  required  to  magnetise  the  F.M.'s.  Let 
us  suppose  we  desire  to  get  a  current  of  2  amperes, 
througn  an  outer  resistance  of  40  ohms.  Since  the 
annature  resistance  should  be-^  of  this,  or  2  ohms, 
we  must  select  a  wire  of  such  a  diameter 
that  the  84  yards  of  wire  required  to  furnish  the 
84  volts  shall  not  have  a  greater  resistance  than 
2  olmis.  (Here  it  must  be  observed  that  the 
resistanoe  of  the  wire  on  the  annature,  when 
running,  will  d^end  on  the  mode  of  winding,  and 
also  upon  the  number  of  brushy  used  to  pick  up 
the  current.  In  armatures  of  the  Siemens  H  type, 
and  all  those  in  which  there  is  only  one  section,  the 
reaistanoe  of  the  armature,  while  running,  is  the 
resistance  of  the  entire  length  of  wire  used ;  but  in 
armatures  of  the  Gramme,  the  Pacinotti,  and  other 
allied  types,  where  the  current  divides  itself  equally 
along  the  upper  half  and  the  lower  half  of  the  ring, 
the  resistanoe  is  only  a  quarter  of  that  of  the  entira 
length  of  the  wire  used.)  I  repeat,  then,  the  84 
yaras  of  wire  needed  to  give  an  E.M.F.  of  84  volts, 
and  therefore  a  current  of  2  amperes,  through  a 
total  resistance  (armature  and  outer  circuit  to- 
gether) of  42  ohms,  must  not  itself  exceed  in 
reeistanoe  2  ohms.  Casting  our  eves  along  a  table 
of  copper-wire  resistances,  wo  find  that  No.  20 
B.W.U.,  equal  to  0*03in.  in  diameter,  most  closely 
fulfils  the  conditions,  since  it  runs  about  80  yards  to 
the  pound,  and  has  a  resistance  of  about  2  ohms  to 
the  pound  (I  here  refer  to  the  ordinary  No.  20 
d.e.c.  of  commerce).  There  is  another  pomt  which 
must  be  attended  to,  and  that  is  the  carrying  power 
of  ^e  wire.  By  this  I  mean  the  capacity  which  the 
wire  has  of  carrying  a  current,  without  injurious 
heating.  No.  20  wm  be  found,  on  reference  to  a 
table  of  carrying  power,  **  safe  current,"  to  be  able 
to  canv  2  amperes  safely.  N.B. — If  the  annature 
be  of  the  ring  type,  since  the  resistance  is  a  quarter, 
the  canring  power  is  increased  in  like  proportion. 
From  the  above  example  we  see  that  84  yards  of 
No.  20  d.c.c.  would  give  an  E.M.F.  of  84  volts,  if 
driven  at  an  angular  velocity  of  1 ,250ft.  per  minute, 
and  that  this  E.M.F.  of  M  volts  will  give  us  a 
current  of  2  amperes,  through  the  combmed  outer 
resistance  of  40  ohms,  and  the  armature  resistance 
of  2  ohms.  Since  the  E.M.F.  in  a  constant  field 
is  proportionate  to  the  velocity,  it  follows  that  at 
half  the  velocity  we  should  need  twice  the  amount 
of  wire,  and  that  a^twice  the  speed  half  the  amount 
of  wire  (provided  it  could  carry  the  current)  would 
suffice.  Now  comes  the  question,  What  size  arma- 
ture will  contain  the  84  yards  of  wire  ?  This,  of 
course,  will  depend  to  a  considerable  extent  on  the 
form  we  give  to  the  armature,  and  to  the  number 
of  coils  we  desire  to  wind  in  each  section.  In 
armatures  of  the  Siemens  H  type  the  number  of 
layers  of  wire  is  practically  immaterial;  in  ring 
armatures,  on  the  contrary,  liie  fewer  the  layers  in 
each  section  the  better.  One  is  tiieoreticallv  the 
best.  Practical]^,  from  three  to  five  work  well.  If 
an  armature  of  the  H  form  be  selected,  one  of 
about  2|in.  diameter,  7in.  long,  having  a  channel 
1|  wide,  and  lin.  deep,  will  hold  the  84  yards  of 
wire  easily,  since  No.  20  d.c.c.  nms  about  22  coils 
to  the  inch.  If  a  ring  armature  be  chosen,  one 
having  a  diameter  of  about  3Un.,  and  a  depth  of 
2iin.,  will  be  found  to  hold  the'  required  amount  of 


wire.  Since  we  require  to  use  a  portion  of  the 
current  (sav  5'per  cent.)  to  magnetise  the  F.M.'s, 
we  must  allow  for  this  in  our  oilculationB,  so  that 
it  will  be  well  to  increase  the  length  of  the  wire  on 
the  armature  by  at  least  one -twentieth  to  allow  for 
this.  Now  we  come  to  the  field-magnets.  Whether 
we  decide  to  shunt-wind  or  to  series-wind  the 
field-magnets,  we  must  take  care  to  have  them 
massive — so  massive,  in  fact,  that  the  limit  of  mag- 
netic saturation  should  never  be  even  approached. 
The  wire  space  should  be  such  as  to  allow  the  dia- 
meter of  the  core  to  be  at  least  doubled  when 
wound.  Say,  for  example,  the  diameter  (or  thick- 
ness, if  a  flfat  core)  be  Ij^in.  when  unwound,  the 
wire  space  must  extend  to  3in.  in  diameter  at  least. 
For  a  series-wound  machine,  the  wire,  which 
should  fill  the  wire  space  indicated  above,  should 
have  rather  less  resistance  than  the  running  resist- 
ance of  the  wire  on  the  armature.  Thompson 
recommends  |  the  armature  resistance.  In  practice 
it  is  found  that  a  series-woimd  machine  wul  work 
even  when  the  F.M.  resistance  is  as  high  as  five  or 
six  times  that  of  the  armature ;  but  the  best  effecte 
are  certainly  obtained  when  the  F.M.  and  the  A. 
resistance  are  about  equal — at  least,  this  is  my 
experience.  Hence,  for  the  series- wound  machine 
the  proportions  for  resistances  are :— Outer  circuit, 
20;  armature,  1 ;  field-magnete,  |  to  1.  Still  con- 
tinuing with  our  H  armature,  7in.  long,  2|in. 
dieuneter,  as  our  example,  and  using  F.M.^s  7in. 
wide,  }in.  thick,  and  3in.  high,  we  see  that  the  wire 
space  around  the  magnets  will  extend  fin.  at  least, 
and  be  Sin.  in  height.  We  must,  therefore,  choose 
a  wire  of  such  a  gauge  that  the  length  requii'ed  to 
fill  this  wire  space  shall  not  exceed  in  resistance 
from  1|  to  2  ohms.  On  reference  to  a  wire  table, 
we  should  find  that  101b.  No.  16  would  most  nearly 
fulfil  the  required  conditions,  since  its  length  would 
be  240  yards,  its  resistance  aoout  two  ohms ;  and  as 
14  ooUa  of  this  wire  can  be  got  in  the  linear  inch 
there  will  be  no  difficulty  in  getting  the  required 
amount  on  in  the  wire  space  provided.  (I  am  not 
advocating  here  flat  electro -magnets,  or  Siemens  H 
armatui'es;  but  only  calculating  the  amount  of 
wire  required  to  give  a  certain  current.)  In  the 
case  of  shunt- winding,  experience  teaches  us  that 
the  most  economical  results  are  obtained  when  from 
2  to  5  per  cent,  of  the  total  current  produced  is  sent 
round  the  field-magnets  to  magnetise  them.  Since 
we  have  it  in  our  power  to  increase  the  magnetising 
power  by  increasing  the  number  of  turns,  it  follows 
that  if  we  lay  on  a  sufficient  number  of  coils  round 
the  F.M.*s,  we  can  get  the  same  magnetisation 
from  the  twentieth  §ait  of  the  whole  current, 
as  we  could  have  done  had  we  used  only  a  few 
coils  with  the  entire  current,  and  this  without 
adding  useless  resistance.  The  proportions  for 
shunt- winding  a  machine,  so  as  to  work  economic- 
ally, are : — Outer  circuit  resistance,  20 ;  armature 
resistance,  1 ;  field  magnets*  resistance,  400.  Hence, 
in  a  dynamo  of  the  dimensions  given  above,  about 
121b.  No.  28,  would  give  sufficient  resistance,  would 
admit  of  a  sufficient  number  of  turns  being  laid  on 
to  magnetise  duly  the  F.M.'s,  and,  lastly^  could  be 
got  in  the  wire  space  at  disposal.  To  facilitate  these 
calculations,  it  is  well  to  have  at  hand  a  wire- table, 
so  as  to  see  at  a  glance  at  once  the  weight,  diameter, 
resistance,  safe-carrying  capacity,  &c.,  of  any  given 
gauge  of  wire.  Provided  the  carcase  of  the  dynamo 
has  been  fairly  proportioned,  the  calculations  as  to 
the  amounts  and  gauges  of  wire  to  be  used  are  then 
easily  obtained  from  the  above  data.  The  data  for 
calculating  the  best  proportions  to  be  given  to  the 
relative  masses  of  iron  in  the  armature  and  F.M.'s 
is  another  and  most  important  matter,  which  I  will 

fo  into  in  a  future  letter,  if  '*  R.  H.  H."  desires, 
append  a  condensed  table  of  copper-wire  pro- 
perties, which  may  prove  useful  to  others : — 


No.  of 

• 

B.W.G. 

Dia.  in 
inches. 

coils  to 

tho 

linear 

inch. 

Yards 

to  the 

lb. 

Ohms  to 
the  lb. 

Safe   cur- 
rent in 
amperus. 

No.   8 

0-165 

5 

4 

0-004 

40 

10 

0-134 

6 

6 

0-011 

28 

12 

0-109 

8 

9 

0-025 

18 

14 

0-083 

10 

15 

0-080 

10 

16 

0-065 

14 

24 

0-200 

6 

18 

0-048 

17 

45 

0-G76 

3 

20 

0-040 

23 

80 

2-100 

2 

22 

0-029 

27 

120 

5-08 

1-5 

24 

0025 

30 

162 

9-198 

1- 

26 

0-019 

37 

27-57 

0-5 

S.  BOTTONE. 

[JS8707.]— Screwing  to  Wedges  in  Walls.— 
Dnll  a  hole  considerably  smaller  than  tho  screw, 
and  dip  the  screw  in  tho  glue-pot  before  insertion  ; 
but  perhaps  the  wood  used  ijs  too  soft  for  the 
purpose.  Fbincipia. 

[68707.]— Screwing  to  Wedges  in  WaUs.— 
In  a  newly-built  house  there  is  no  such  difficulty. 
Before  the  walls  are  plastered  the  ultimate  position 
of  the  pushes  is  determined  on.  Round  or  square 
blocks  of  ^in.  stuff  (preferably  teak)  with  bevelled 


edges  are  fastened  to  the  wall  with  two  or  tiine 
brads,  a  slot  and  centre-hole  being  cut  for  Uie  mx 
wire-tube.  When  the  wall  is  plastered  the  bio  k  a 
**  keyed  in  "  1^  virtue  of  its  bevel.  There  ton  bit> 
the  grain  the  right  way.  In  the  other  ca««,  vtot 
plugs  have  to  be  used,  let  them  be  of  teak  or  otb«r 
ham  wood.  If  you  use  fairly  long  screwa-iaj 
l|in. — ^you  should  have  no  trouble. 

W.  Pebhen  Matooce. 

[68710.J  —  liegal.  —  Looking  at  jour  qa«y 
broadly,  1  should  say  that  A.  (B.*8  solicitor)  br  de. 
positin;  B.'s  title  'deeds  with  C,  and  obtiinii^ 
money  thereon,  had  created  an  equitable  mortg^* 
on  B.^s  proper^,  and  that  B.  had  no  remedy  bat  l. 
rank  as  a  creditor  on  A.*s  estate  for  the  amount  W 
pocketed ;  but  I  would  advise  B.  to  go  to  a  re- 
spectable solicitor,  give  him  full  details,  prudtioe  aJ 
the  papers,  accounts,  and  letters  relative  to  the  prj- 
perty  m  question,  and  to  the  object  for  wLicn  A. 
held  the  deeds,  and  possibly  he  may  find  a  metbwl 
of  neutralising  the  fraud  of  B.'s  solicitor. 

Plymouth.  B.Sc 

[68711.]— Q^.W.B.  liocomotives.— Thepecular 
hissing  sound  that  you  hear  on  the  G.W.B.  locus  i» 
from  the  air-pump  for  the  vacuum  brak»,  and 
c6ntibues  all  uie  time,  only  the  noise  is  drovped 
when  the  engine  is  under  steam.  M.  H.  X. 

L68712.]  — German  Yeast.— (A.)  The  preca 
reason  of  bread  fermented  with  yeast  being  k>id«- 
times  bitter  to  the  taste  I  cannot  fully  explain :  but 
the  change  whidi  yeast  brings  about  when  added  to 
dough  is  Uiat  the  sugar  which  the  flour  contauosisoiA' 
verted  into  alcohol,  and  carbonic  acid- gas  is  set  free, 
which,  of  course,  makes  the  dough  rise,  the  alcohU 
being  dissipated — ^i.e.,  in  the  form  of  vapour  wha 
the  fermented  dough  is  placed  in  the  oven.  (B,j 
Hydrochloric  add  and  bicarbonate  of  sods  mar  \k 
used  in  the  following  manner.  To  every  r.lb.c4 
flour  add  2oz.  2dr.  (apothecaries')  of  birar- 
bonate  of  soda ;  this  must  be  thoroughly  mixed,  i? 
upon  this  depends  the  evenness  of  the  pi^ro^itj  ii^ 
the  biead.  Isow  take  the  HCl,  just  a  suificieucv ;. 
balance  the  NaHCOa,  ^^^  ^^  ^^  ^  *^®  water  \n!ii 
which  you  are  going  to  make  the  dough :  add  tLa 
quickly  to  the  flour  and  NaHCO,,  mix  thorough^, 
and  bake  in  a  quick  oven.  The  quantitv  ol  Hi' 
which  will  be  sufficient  to  counterbalance  the  maH' 
tity  of  NaHCO,  mentioned  ia,  if  the  add  h««  t 
specific  gravity  of  1-16,  2o2-  7idr.  ia  Add 
measure.  You  will  xmderstand  the  HCl  is  to  It 
added  to  the  water,  and  the  NaHCO,  to  the  fl(«ff. 
It  is  advisable  to  mix  the  dough  with  a  vooda 
spoon,  or  porcelain  will  do ;  metal  should  net  be 
used.  (C.)  When  the  dough  has  risen  to  its  full 
height — i.e.,  just  before  it  begins  to  sink— fermenta' 
tion  is  complete  ;  the  dough  should  then  be  iaaai- 
diately baked.  (D.)Thelogwood  test  consists  sboriiT 
of  this.  Two  solutions  are  necessary,  one  an  ac- 
holic tincture  of  logwood,  the  other  a  solotiou -i 
carbonate  of  ammonia.  A  Uttle  of  the  fiour  to  U 
tested  is  taken  and  made  into  a  stiff  past«  -^ 
water,  then  add  separately  a  (quantity  of  the  tmct 
h(emat.,  well  mix  in;  then  add  immediately  a  qaac* 
tity  of  the  N^H,»C,0.  solution,  when,  if  alas  i? 
present,  the  paste  becomes  a  dark  blue  or  larcndsr; 
u  alum  is  not  present,  the  paste  strikes  apiuk  odIhc', 
which  eventually  becomes  a  brown.  Another  t*s 
is  to  shake  a  little  of  the  suspected  flour  with  chl- re- 
form ;  if  alum  is  present,  it  sinks  to  the  bottom,  tfe 
flour  floate  on  the  top ;  the  supernatant  portion  mi» 
then  be  decanted,  and  the  supposed  alum  t«t« 
chemically  by  other  means.  In  applying  the  ter 
to  bread,  merely  take  the  crumb,  and  disaolro  '»c 
the  alum  by  water,  and  test  the  solution  a»  befiw 
described.  (E.)  I  know  of  no  book  detailing  Hl- 
processes,  the  little  I  have  said  being  glcamiigs  tr.n 
bakers,  farmhouses,  and  the  laboratory.  Anf 
further  information  I  can  I  shall  be  phsased  to  gin- 
From  practical  experience,  I  know  the  HCl. -xc. 
process  to  be  a  good  one,  making  a  nicb-eataa, 
sweet  bread.  Fbsdesictl  Davt*. 

[68713.]— Electric  liamp  for  Lantem.-Te 
Mr.  Bottone.— Unless  you  connect  up  yoor  djBJ» 
pro  tern,  as  a  shunt  machine,  you  will  not  i>cftW 
to  chaiige  your  accumulators  with  it,  as  it  »tJ- 
Bui-ely  reverse.  Tho  least  number  of  cells  vou  aa 
use  to  light  a  100- volt,  lamp  is  50.  The  weight  |^ 
ceU,  without  add,  201b. ;  with  add,  301b.,  w  »* 
total  weight  would  be  about  1,5001b. 

S.  BOTTOXl. 

[68713.]— Electric    I<amp   for   Iiantem.'A 
series  dynamo  should  never  be  used  for  sea'cu-'? 
cell  charging,  as  it  is  liable  to  reverse  its  poUrilj  : 
the  engine  **  slows  up "  for  a  moment.    <r^ce^ 
result:  ruin  of  cells  and  burning  up  of  dm^aj'' 
This  can  be  got  over  by  using  an  automatic  "<.«J' 
out,"   which  breaks  circuit  if  current  Tcrvr^f 
direction.    I    should   recommend   you   VJ  ••r,*- 
(according  as  lamp  is  80v.  or  lOOv.}  E.r>.  ^'»* 
T.  11  type,  weighmg  381b.  each  (indudinj:  ^-i- 
having  a  capadty  of  66  ampere-hour^  wil  w>2a2 
30s.  each.    This  type  fT.)  ia  made  qw^JaJj  ^\ 
tram-cars  and  such  work,  and  would  t)iiz*»'»i'/*'" 
very  well  if  they  were  not  so  costly.    I'l  ***^f^; 
your  cells  must  be  so  arranged  as  to  8uittB»T-'*»* 
and  output  of  your  dynamo.  .  ,  p  p 

W.  PKBBKK  JlATOOd.  li^^ 
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[6S7U.]—Electrlo  Ll^lit.—ATe  *' Amateur's" 
zinc  platea  thoroughly  amalgamated,  and  also  what 
are  the  proportions  he  uses  in  the  manufacture  of  his 
aolutions  ?  F,  W.  Mason. 

[68714.]— Electric  Liffht.— There  is  no  remedy. 
iTou  can  obtain  a  longer  duration  b^  using  a  two- 
fluid  battery,  that  is  to  say,  by  placing  the  carbon 
in  a  porous  cell  along  with  a  strong  solution  of 
chromic  and  sulphuric  acid,  and  the  zinc  on  the  out- 
side, with  dilute  sulphuric  add ;  but  you  will  need 
double  the  number  of  cells  to  gat  the  same  effect,  as 
the  internal  resistance  is  higher.         S.  Bottonb. 

[68724.— Thermo  -  Electrio  PUe.— To  Mr. 
BoTTONE. — ^As  a  matter  of  fact,  a  thermo-electric 
pile  will  light  incandescent  lamps.  As  a  matter  of 
lact,  it  is  only  possible  to  utilise  about  ^ftoth  of  the 
energy  put  into  them  as  heat.  A  thermo-electric 
pile,  on  the  Clamond  principle  (see  my  book 
'*  Electrical  Instruments  for  Ajnateurs*'),  consist- 
ing of  at  least  120  jars,  would  have  an  E.M.F.  of 
about  2i  volts,  and  sufficient  current  to  light  such  a 
lamp.  iSut  with  the  fuel  consumed  to  keep  this  going, 
jou  could  work  an  engine  and  dynamo  to  give  a 

390  C.p.  S.  BOTTOME. 

[68726.1— Aloohol.— Proof  spirit  contains  49-24 
of  alcohol  by  weight.  Practically  every  addition  or 
subtraction  of  O'o  per  cent,  of  absolute  alcohol  to 
proof  s|)irit  is  one  degree  above  or  below  proof. 
Thus  spirit  of  IT*  u.p.  will  contain  58 'o  of  water, 
sLnd  41-0  per  cent,  of  alcohol  (CjHtHO). ' 

Pbingifia. 

[68726.]— AloohoL— In  spirit  17'  under-proof 
there  is  47*36  per  cent,  of  absolute  alcohol  and 
^2*64  per  cent,  of  water ;  or  83  per  cent,  of  proof 
spirit,  and  17  per  cent,  of  water.  Absolute  alcohol 
is  7o*2o  per  cent,  over-proof,  and  proof  spirit  is  100 
parts  by  measure  of  alcohol,  and  81*82  of  water  at 
mp  Fahr. ;  sp.gr.  of  the  mixture  is  '9196. 

Tbbn. 

[68728.]— DiebPs  Eleotro  -  Uotor.— To  Mb. 
BoTToys. — I  should  wind  it  with  No.  24  silk- 
covered,  and  use  six  or  eight  quart  Bunsens,  or 
chromic -add  cells.  S.  Bottoks. 

[68729.]— Electric-Bell  Plxinff.— Join  up  bells 
in  series,  using  one  ordinary  bell  and  twenty-three 
ahunt  bells.  You  do  not  say  if  your  stations  are  far 
apart  or  not.  If  there  is  any  outdoor  work  involved, 
you  must  use  iron  in  place  of  copper  wire.  The 
bells  should  be  wound  with  comparatively  fine 
vrire — say  No.  30  B.W.Q.  Cells  required,  about 
Lcclanehe  40,  Gassner  35,  Fuller  2o. 

W.  Pesbsn  Matcocs. 

[68720.1— Electric-Bell  Pixingr.- To  connect 
up  24  stations  "  B.  C."  had  better  use  single-stroke 
bells,  joined  up  in  series  with  one  trembling  bell.  I 
'was  once  in  a  sunilar  difficulty  myself,  but  overcame 
it  in  the  wav  described.  As  to  the  number  of  cells 
reonired,  I  had  to  use  18  No.  2  Leclanches  for  10 
bells  which  were  very  liu^e  ones  (9in.  gozigs).  If 
*'  B.  C.*s"  bells  are  only  ordinanr  size,  I  should 
think  he  will  require  at  least  30  No,  2  cells  con- 
nected in  series.  The  bells  and  battery  should  be 
so  connected  that  the  current  flowing  from  the 
positive  ^carbon)  pole  of  the  battery  passes  first 
through  tne  trembling  bell,  which,  being  properly 
adjusted,  will  break  and  make  the  current,  and  so 
rtause  the  single- stroke  bells  to  ring  as  trembling 
bdls.  F.  W.  A. 

Bradford. 

[68731.] — Engine. — In  the  absence  of  proper 
^diagrams,  a  theoretical  calculation  mav  be  any- 
where but  the  actual  truth,  however,  the  simplest 
-way  in  this  case,  and  making  some  allowance  for 
losses,  is  to  reckon  on  the  l.p.  cylinder  alone,  which 
ia  2*47  times  the  capacity  of  the  h.p.,  so  tnat  the 
ratio  of  expansion  is  2*47  x  4  «  9-88  times — or, 
say  10.  601b.  absolute  expanding  10  times  gives 
19'Slb.  average  (and  deducting  be^  pressure)  say 
16lb.  or  17ib.  actual.  Take  16— then  40*  x  '7864 
«  1256-6 

12o6'6]x  16  X  14  X  2  y  22       Q7aTT  t> 

spoo ^^^^•^• 

Bristol.  T.  C. 

[6873-3.] — ^Beversiuff  Ghear. — Strike  the  curve 
of  link  from  centre  of  crank-shaft  to  centre  of 
block,  when  valve  ia  in  mid-position,  or  a  radius  of 
9j|in.,  as  I  understand  you.  Let  the  block  travel, 
say,  four  times  the  travel  of  valve  (three  to  four 
times) .  It  will  be  easier  for  you  to  look  at  a  loco, 
•omewhero  than  engraving  a  block  for  you.  Give 
the  valves  a  bare  jfiivn,  lea^.  I  do  not  understand 
the  latter  part  of  the  query ;  the  link  must  be  slung 
from  centre  or  end. 

Bristol.  T.  C. 

[68737.]  —  Kitten  and  Paraaltee.  —  If  you 
happen  to  have  numbras  1,226  and  1,227  bv  you, 
and  will  turn  to  pp.  83  and  101,  you  will  find  what 
fon  require.  PiuufCiPiA. 

[68737.]— KiUen  and  Paraaitea.- Hard  to 
Vtate  whatf  unless  seen  underneath  a  microscope  or 
good  magnifying-glass.  You  could  use  any  powder 
that  contains  white  precipitate  (prepared  by  pour- 
inn;  solution  of  corrosive  sublimate  (or  mercuric 
cbiorido)  into  a  solution  of  ammonia).    A  solution 


of  the  corrosive  sublimate  in  water  is  also  very 
effective  in  getting  rid  of  vermin. 

F.  W.  Mason. 

[68737.]— Kitten  and  Parasitea.- The  white 
nits  in  Persian  kitten  can  soon  be  removed  by  a 
daily  appUciLtion  of  camphorated  oil,  the  coat  bcong 

SarCed  and  the  oil  rubbed  in  with  a  small  piece  of 
annel.  ''Tabby"  can  obtain  camphorated  oil 
from  any  chemist,  and  at  a  trifling  cost.  The  nits 
would  probably  hatch  in  carpets. 

Edward  M.  Wbioht. 

[68737.1— Kitten  and  Parasitea.- The  eggs 
are  most  likely  those  of  the  flea;  they  will  hatch, 
but  most  probably  the  larvsj  will  die  nx)m  want  of 
nourishment  if  in  the  carpets,  &c.  Wash  the  coat 
of  the  kitten  with  spirit;  this  will  dissolve  the 
gummy  sulMtanoe  with  which  the  eggs  are  attached 
to  the  nairs.  The  eggs  will  then  be  freed ;  you  can 
brush  them  out  and  destroy  them. 

Fbedesick  Dayib. 

£68741.]  —  Tarnished  Steel  Kirrors.  —  To 
''I.  H.  B." — ^I  conclude  the  sulphur  fumes  arising 
from  the  combustion  of  coal  have  tarnished  the 
polished  steel.  I  have  had  no  experience  of  these 
articles,  but  venture  to  suggest  that  "  jeweller^s 
crocus  powder,'*  with  a  new  wash-leather  rubber, 
might  be  tried  on  a  minute  portion  to  test  its 
efficacy,  being  a  mere  film  of  obscuration.      Eos. 

[68744.]— BegreneratiTe  G-aa  Lamps. — ^Mr. 
D*£  vly  n*s  experiments  have  not  deceived  him.  Under 
all  circumstances,  or  with  any  form  of  regenerative 
lamp,  there  is  no  advantage  in  heating  the  gas 
supply ;  but,  on  the  oontrarv,  there  is  a  loss  in 
domg  so,  as  highly  carburettea  gas  deposits  a  portion 
of  carbon  in  passing  through  red-hot  tubes.  The 
gas  should  be  kept  as  cool  as  possible,  so  as  to  issue 
from  the  burner  orifices  in  the  smallest  bulk,  and 
then  be  subjected  to  the  highest  practicable  tem- 
perature at  the  point  of  escape,  so  tnat  the  particles 
of  carbon  set  free  in  the  right  place  mav,  oy  their 
increased  incandescence,  at  once  contribute  to  the 
light-giving  power  of  the  flame.  So  little  is  known 
about  this  lact  by  some  inventors  of  lamps  that 
sevoral  worthless  patents  have  been  taken  out  for 
heating  gas  in  coils  and  pipes  before  it  reaches  the 
burner.  F.  H.  Wevham. 

[68745.]— Tempering  Watch  Drills.- I  have 
found  that  a  |food  way  of  tempering  drills  under 
j^in.  diameter  is  to  twist  a  bit  of  thin  wire  roimd. 
the  diank,  light  a  candle,  and,  holding  the  drill 
(pointing  in  the  direction  of  the  flame)  about  l)in. 
mm.  the  candle-flame,  heat  the  drill-point  to  a 
bright  red  with  a  blowpipe.  Then  plunge  it  into  a 
boUle  of  sperm  oil  (any  oil  would  do,  I  expect,  but 
there  must  be  plenty  of  it)  and  shake  it  about  in  the 
oU  for  a  few  seoon^.  Try  the  temper  with  a  fine 
file ;  if  it  does  not  bite  at  all  it  is  all  right,  if  it  does 
retemper  drill.  I  have  made  many  drills  in  this 
way  (not  smaller  than  ■^)  and  they  have  always 
worked  very  well  and  have  drilled  cast-iron  easily. 
I  made  the  drills  out  of  knitting  needles. 

E.J. 

[68745.]— Temperingr  Watch  I>rillB.— Do  you 

use  a  blowpipe  in  tempering  ?  At  least  you  would 
require  to  do  so.  It  all  depends  on  heating  the  drill 
to  the  proper  degree — ^neither  too  much  nor  too 
little — ^and  on  the  suddenness  with  which  it  is 
quenched.  When  you  happen  to  temper  one  rightly, 
^  to  preserve  it  for  as  much  use  as  you  can,  and 
particmarly  avoid  forcing  it  to  one  side,  as  the 
least  latenu  pressure  will  b6  apt  to  break  it.  Have 
a  slip  of  Arkansas  stone  for  catting  the  drill-head 
to  an  edge,  though  an  emery  pencil  used  for  opening 
the  holes  in  watdi  dials,  will  answer  the  purpose  in 
an  inferior  manner.  Those  who  make  iheir  own 
emery  files  diould  use  the  blue  emery,  sometimes 
known  by  the  name  of  corundum,  corundum  stone 
beb&g  in  fact  crystallised  emery.  The  red  or  brown 
kind  is  altogether  inferior.  The  cutting  power  of 
emery  powder  may  be  tested  bv  putting  some, 
mixed  with  oil,  on  the  teeth  of  a  fret-saw,  sawing 
metal,  and  observing  how  much  it  increases  the 
cutting  power  of  the  saw.       Schlosb  Sghwbbdt. 

[68746.]— Transformers,  *c.  —  To  "  Enoi- 
27EEB,  GoVAN,"  AND  Othbbs. — ^The  Only  "  special 
precautions  '*  to  be  observed  when  wiring  for  nigh- 
tension  currents,  is  to  use  only  the  higheBt  class  of 
insulation,  to  keep  the  leads  well  apart,  and  to 
protect  each  lead  with  a  separate  fuse  or  safet^- 
catdi,  not  ''double-pole  fittings,"  but  quite 
separate,  and  on  each  pole.  The  reason  for  tins  is 
that  supposing  only  the  t-  lead  had  a  fuse  on  it 
where  it  entered  the  building,  and  that  the  +  lead 
became  earthed,  say  at  the  dynamo,  through  frame 
and  holding- down  bolts  {as  has  happened  before 
now),  then,  the  negative  oeing  by  some  mischance 
put  to  earth,  hj  touching  a  gas  or  water-pipe,  for 
instance,  tiiere  is  nothing  to  prevent  the  place  being 
Bet  on  fire  by  overheating.  There  is  no  novelty  in 
the  making  of  the  joints,  except  that  they  must  be 
very  well  made.  1\)  make  a  joint  in  indiarubber- 
cored  cable :  With  a  sharp  knife  pare  down  the 
indiarubber  core  for  2  or  oin.  on  each  side  of  the 
joint,  and  be  very  careful  not  to  touch  these  sur- 
faces with  your  hands  or  fingers,  else  the  grease  left 
on  them  wul  prevent  you  making  a  good  joint.    A 


good  plan  is  to  wash  them  with  methylated  spirit 
or  naphtha.  Next,  over  the  conductor  lap  spirally 
a  ribbon  of  pure  indiarubber  strip  aoout  ^in. 
wide  (the  best  is  cheapest) ;  warm  this  layer  so  as 
to  soften,  and  with  periectly  dry,  clean  hands  work 
it  so  as  to  become  a  solid  layer  (hence  the  reason 
for  keeping  all  grease  away) ;  then  lay  on  a  coat  of 
indiarubber  varnish,  allow  it  to  dry,  and  proceed 
with  the  next  layer  of  the  strip,  laid  on  in  a  reverse 
direction  to  the  first,  and  proceed  in  the  same  way, 
until  the  core  has  reached  its  full  size ;  then  lap  over 
it  several  layers  of  the  protecting  tape,  &c.,  and 
the  job  is  done;  but  before  laying  on  the 
tape  give  the  core  several  coats  of  india- 
rubber  varmah  —  this  makes  all  secure.  As 
to  attachment  to  insulators,  I  do  not  see 
what  vou  mean.  If  you  mean  for  overhead  lines, 
the  caole  is  usuallv  shackled  off  at  each  derrick,  as 
the  great  weight  of  the  cable  would  cause  a  disaster 
if  it  broke,  and  ran  back  several  hundred  yards.  To 
attach  to  shackle  insulator,  simply  double  the  end 
of  cable  on  itself,  leaving  a  loop,  through  which 
pass  the  insulator  as  if  you  were  splicing  a  thimble 
m  a  rope  loop,  only  instead  of  splicing  &e  tree  end 
to  the  Dody  of  cable,  bind  it  alongside  for  several 
inches  tightly  with  iron  binding  wire;  b\it  you 
should  protect  this  part  of  caUe,  and  also  &at 
which  passes  round  the  insulator,  wiUi  extra  insu- 
lation, either  with  a  piece  of  pure  rubber  tube  or  a 
lapping  of  indiarubber.  As  to  your  questions  on 
transformers,  I  cannot  pretend  to  give  a  satiirfactory 
reply,  and  you  must  apply  to  someone  more  scien- 
tinc  than  I.  When  the  secondary  circuit  of  a  trans- 
former is  open,  the  primary  induces  on  itself  a  hack 
E.M  F.  s  that  in  supply  mains  ;  on  closing  second- 
ary drcuit  and  taking  off  more  or  less  current,  this 
counter  E.M.F.  is  more  or  less  reduced  and  more 
current  fiows.  To  calculate  size  of  mains  «and 
branches  you  are  all  right  generally  if  you  wire  on 
the  basiB  of  1,000  amperes  per  square  inch ;  for  long 
leads  you  may  checlq  this  as  you  say,  and  if  fall  of 
potential  is  too  large,  take  a  larger  wire.  Is  this 
what  you  want  ? 
Govan.  Enozstsbb. 


UNANSWERED  QUERIES. 


-•-•-•- 


1%9  numhert  and  tiUa  of  quariea  vthick  rrauna 
wwertd  for  five  week*  are  inserted  in  this  list,  tt*HM/  »tiU 
unanswered  are  repeated  /our  weeks  afterwards,  Ws  trust 
our  readers  will  look  over  the  list,  and  send  what  i^formatiom 
theg  can  for  the  ben^t  of  their  feUow  contributorsm 


Since  our  la«*  "  Lux  "  has  replied  to  68088 ;  W.  Penen 
Maycock,  F.  W.  Mason,  683(30. 

68188.  Turbine  for  Lathe,  p.  70. 

68142.  Permanent  Way,  79. 

68152.  L.  and  8.  W.  R.  Old  Passenger  Locos.,  79. 

68164.  Lever  Bicycle,  80. 

68178.  Coefiicient  of  H,  80. 

68180.  Fret-saw,  80. 

6818S.  Stamps  on  Pewter,  80. 

68187.  Model,  80. 

68865.  Prices  of  Ironwork,  jp.  161. 

68877.  L.  and  S.W.  Bo«e  Engines,  162. 

68881.  Fire  Extinguishmg,  182. 

68888.  Best  Quality  Cnioible  Making,  162. 

683M.  Klectro-Magnet,  162. 

68402.  Incandescent  Lamp  Stands,  162. 

68406.  Battery— Bunsens,  162. 

66417.  Detective  Camera,  16S. 


USEFITL   AND   SCIENTIFIC    VOTES. 


The  French  Ministry  of  Marine  has  just  decreed 
that  on  and  after  January  1,  1890,  wine  furnished 
to  the  naval  service  must  not  contain  more  than 
2  grammesi  or  30  grains,  of  sulphate  of  potash  per 
litre. 

A  OOXPBTITION  in  carving  and  artistic  woodwork, 
instituted  by  the  Worshipful  Companv  of  Car- 
penters, will  take  place  on  June  18,  ana  all  articles 
mtended  for  competition  must  be  delivered  at  the 
hall  before  June  17. 

The  annual  exhibition  of  work  done  in  the  dasses 
of  the  Home  Arts  and  Industries  Association,  in- 
cluding wood- carving,  metal- work,  embroiaory, 
lace.  &c.,  will  be  held  at  the  studios,  Boyal  Albcot 
Hall,  from  the  3rd  to  the  8th  of  June. 

AxoNa  the  North  American  Indians  the  hair 
grows  to  a  remarkable  length.  One  Crow  chief  is 
said  to  have  had  hair  10ft.  7in.  long.  He  wore  it 
rolled  up  with  a  leather  Btrap,which  made  the  coiffure 
weigh  several  pounds ;  but  on  occasions  of  ceremony j 
he  let  it  hang  over  him  like  a  mantle. 

Olives  are  now  largely  cultivated  in  California. 
There  are  several  orchards  of  15,000  trees,  and 
more  are  plauted  every  year.  As  it  takes  ten  years 
for  the  trees  to  come  to  maturity,  it  is  usual  to 
plant  grape-vines  between  them.  The  crop  is 
gather^  in  December  and  January,  and  keeps  very 
well. 
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[68748.')— Anemo]tteter8.—Wfll  some  reader  of  the 
"  JUL"  jdndly  state  the  different  anemometem  in  um  in 
minee ;  stating  the  allowanoe  for  fkietaon :  and  how  such 
aUowanoe  is  cialculated  t— Mivsa. 

[68T49J— UndergTOtuid  Snrreylng'.— How  moat 
I  piooeea  to  test  the  accuracy  of  the  dial  for  nndeigxoimd 
■nxreying  (ftetand  loose  needle)  T— ICimkb. 

[88760.]— Pearl  Brooches.— I  want  to  makemothei^ 
of-pearl  Drooehes  in  the  shape  of  a  shield  with  words  po^ 
forated  on  them.  I  oeoi  cot  out  the  shields,  bat  cannot 
cnt  the  words  oat.  Any  information  how  to  do  this— 
what  tools  to  use— would  be  much  ralued  by— Leoitimo. 

[68761.]— Spiral  Spring'.— I  want  to  get  a  spiral 
qffing  that  wul  stand  a  tensile  strain  of  16  to  20  tons  dead 
load.  Will  any  one  Idndljr  inform  me  what  size  rod. 
number  of  tons  or  revolutions,  diameter  and  length  of 
raring  is  required,  or  gire  instructions  how  to  set  at  the 
atnln  a  certain  sue  spring  will  take  without  haTing  a 
permanent  set  I— FarcB. 

[6876a.  l—DiiTerential  Oalotdiuk— In  the  book  I 
read  on  the  differential  calculus,  such  problems  as  the 
following  frequently  occur :— "  Make  a  orlindrical  vessel, 
to  hdd  a  nven  ouaatity.  so  that  its  surfaoe  shall  be  the 
least  posnUe."  Now,  Codnff  the  capacity  of  the  cylinder, 
Z  the  radius  of  the  base,  ana  T  the  height  of  the  cylinder, 
we  find  ae  =  A.  **  Divide  a  line  into  two  sudi  parts  that 
the  rectangle  contained  by  the  parts  shall  be  amiudlmum." 
Here  I  have  the  equation 


or 


d  (a  —  x)  X  as  o, 
adx  —  2xdx  s:  o 


Will  any  of  our  readers  kin^  point  out  how  I  am  to 
determine  when  in  sudx  cases  x  am  to  be  sure  that  I  have 

m.  m^-riimmi  Jna^jt^A  nf  a.  TOinimniw^  or  yio^-yersaf     Sup- 

pose,  for  example,  a  minimnm  inat^t^  of  a  Tnn-HmnTw 
were  required,  how  should  I  proceed  t 

2  (a  —  x)  s=  a  max. 
also  X  {a  "  x)  ^  a  min. 

—A  YsaT  Old  Bsadbb. 

[68753.— Silioio  Acid  and  Alnxnina.— Can  any  of 
*'  Qfuza  "  give  me  particnlan  of  the  volumetric  estimation 
oi  sflido  add ;  also  of  alumina  in  tiie  presenoe  of  iron !  I 
wish  to  determine  the  above  in  day  oy  a  quidEer  procen 
than  Hie  uaual  gravimetric  method.— Siuoal. 

[68764.1— Aneroid.--Can  any  fellow«eader  of  the 
"  jLIC."  mform  me  what  metal  or  what  two  metals  the 
hose  shoe  shaped  metallic  part  of  imr  aneroid  barometer 
ii  oompoaed  ofr  It  seems  hollow.  Xb  the  tc^  half  of  the 
hoisoshoe  one  metal  and  the  undemeatili  jpart  another 
metal;  or  if  the  two  metals  are  mixed  ana  then  rolled 
thin,  and  the  horse-shoe  made  out  of  the  alloyed  metals ! 


[687B6.]— Slower  Striking  of  Gk>ngr.— Will  Hr. 
Bottone  or  other  dectrio  bell-auer  tdl  me  how  to  alter 
ooQ  or  armature,  so  as  to  make  it  work  slower,  and  give  a 
mora  decided  blow  on  bell !  I  purpose  fnairing  hjimmgy  a 
Ultle  heavier,  aa  I  think  this  wul  make  it  ring  louder  and 
mora  distinct  than  the  chatter  it  makes  at  present  The 
oofl  and  azmatuTC  is  fixed  under  gong.'-r^IoNOB. 

[68756^1— Oaa-Bziffiiie.—Will  "Yarg"  or  any  other 
ioideiu  give  me  a  little  advice  respecting  a  gaa-eng^e  I 
have  been  making,  and  caimot  get  it  to  work !  It  is  a 
oompcoadon  type,  and  explodes  once  in  two  strokes,  and 
exluMists  one  in  two.  It  has  no  slide-valve :  it  has  one 
amall  ehamber,  with  a  valve  at  top  of  diamber,  through 
which  gaa  and  air  enters,  and  a  tappet  valve  for  the  ex- 
hanat  Dia.  cylinders  8«n.,  length  of  stroke  Siin.  The 
charge  is  fired  by  being  farced  up  a  tube  made  red  hot 
What  I  want  to  know  is,  what  amount  of  compresdve 
force  is  required  to  force  the  gas  and  air  up  the  tube  to 
fire  it;  and  also  whether  the  cylinders  must  be  airtight; 
because  my  cylinder  blows  a  little,  and  does  not  seem  to 
have  ax^  great  force  like  other  comyiesdon  engines  f  I 
tested  the  compresdon  by  putting  a  gauge  on  to  engine, 
and  then  pulling  flywheel  round  very  sharp:  and  the  very 
best  oon^eBdon  I  got  was  ISlb.  square  indi.  Did  not » 
ought  to  M  a  great  deal  more  than  that?  My  valves  an 
an  air-tight,  and  I  seem  to  get  a  good  diarge  in  cylinder; 
but  the  moment  I  compress  it,  it  all  seems  to  get  away, 
and  leaves  only  enough  for  a  faint  enlodon.  Any  in- 
fotmation  or  hints  wlu  greatly  oblige— Oirs  nr  ▲  Fix. 

[68797.~Piiinpingr.— My  well  is  Sift  deep ;  the  water 
haa  to  be  raised  60ft  above  the  top  of  wdl,  making  84ft. 
faun  surface  of  water  to  the  tank  at  top  of  house.  The 
ground  slopes  considerably  from  the  house  to  the  well, 
the  dktonoe  bdns;  about  180ft  I  want  if  ponible,  to  use 
one  Of  the  Otto  domestic  gas-engines,  approx.  indicated 
H.F.{.  Cto  I  do  it  ?  Will  some  correspondent  oblige  by 
saying  what  sise  suction  and  delivery  pipes  I  must  use, 
and  what  diameter  the  bore  of  pumps  must  be!  Am«tiTitr 
of  water  required  about  860  gauons  a  day.— IrrxBT. 

[68768.J— Prime  poet.— What  is  the  usual  method 
employed  for  ascertaining  coot  of  any  machinery  used  on 
any  certain  job  in  an  engineer's  shops  T  Aremadiines 
munbered,  and  the  time  they  an  used  Dooked  to  the  order 
they  ara  engaged  on  f  U  not,  is  the  prime  ;cost  made  up, 
so  as  to  indudo  the  necessary  expense  incuxred  by  using 
any  lathe  or  other  large  tool  onany  certain  work  7— Pbihk 
CoeT. 

[fm.y—OofDUat*m  Formula.— wul  some  kind 
rceder  inform  me  as  to  the  mf^^miytg  of  the  following 
lonnula,  whidi  I  had  recently  placed  in  my  hands  coming 
from  an  oculist  for  a  pair  of  ordinary  spectada.  Righ'i 
eye  +  "80  D.,  left  eye  +  '60  D.  Whiat  u  the  mnnwitiff  of 
+  '60  D.  r— Hxuf.  " 

—  an  idle  hour  I  was 
Answers  to  Correspondents 
'-  (May  17),  and  I  found  a 


*wiwwuucjrcuiM6ni,  woica  x  saooia  iixe  to  see  soivea  oy 
one  or  two  of  the  mathematical  correspondents,  dther 
With  or  without  the  calculus.  A  hollow  cone,  fitted  with 
a  bottom,  li  filled  with  water,  through  ahde  at  the  apex, 
and  then  suspended  by  the  apex  to  one  end  of  the  beam 
of  a  weighing  machine,  the  other  end  being  weighted  so 
M  to  eaoMtly  balanoe.    Kow.  sapDoae  the  water  to  beoome 


solid  (without  expanding,  however,  aa  ice  is  known  to  do), 
then  if  the  radius  of  the  oottom  of  the  cone  is  r  feet  and 
the  height  h  feet,  the  pressure  on  the  bottom  of  the  cone 

is  the  weight  of  the  oonical-ehaped  ice,  that  is  --? ,    the 

wdght  of  a  cubic  foot  of  water  being  unity ;  but  before  the 
water  was  fironn,  the  fluid  pressore  on  the  bottom  was 
the  area  of  the  bottom  multiplied  by  the  height  or  vr'A— 
that  is,  three  times  more  than  when  it  becs^ne  ice.  As  it 
is  absurd  to  suppose  that  the  mere  thawing  of  the  loe 
would  alter  the  balance  of  the  weighing  macnine,  how  is 
the  extra  pressure  on  the  base  to  be  accounted  f or !  If 
we  sabstitnte  the  hemispherical  bowl  for  the  cone,  convex 
side  up,  show  by  means  of  integral  calculus,  why  it  is 
that  the  balance  wiU  not  be  disturbed  when  the  ice  thaws, 
in  spite  of  of  the  extra  pressure  on  the  base.- IdLLCE., 
Bath. 

[68781.]— Caxnpingr  Out.— Would  like  to  communi- 
cate with  a  fdlow-reaoer  who  has  pitched  a  tent  on  Ex- 
moor  or  sndi  idaoe  and  get  a  few  hints,  ftc— W.  H. 

liOVVLL. 

[68762.]— Ivory  Oomb.— Gould  some  one  kindly  in- 
form me  of  a  cernent  to  mend  ivonr  t  The  end  tooth,  a 
fairly  thick  one,  of  an  ivory  comb  has  broken  off  at  the 
root  I  have  HU«»wed  a  brass  pin  into  the  tooth,  whidi 
projects  3-16in.,  and  is  filed  rough.  What  I  want  is  a 
cement  to  fix  the  ivory  to  the  ivory,  and  also  £bc  the  brass 
pin  into  hole  made  for  it  in  back  T— X.  T.  Z. 

[68763.]— Feed  Pomp.- Would  any  reader  Idndly 
assist  me?  I  have  a  pump  to  feed  my  steam  boiler 
worked  with  an  ecoenteic  on  the  engine,  whidi  I  cannot 
get  to  work  properlj.  Sometimes  it  will  work  a  few  hours 
and  then  stop,  and  it  keeps  forcing  out  the  packing.  If  it 
lifts  more  water  than  it  can  ddiver,  will  it  be  uable  to 
make  the  dacks  stick !  What  should  I  do  to  stop  it  from 
lifting  so  much  water  t  When  it  ii  working  properly  it 
fills  ^e  boilers  in  two  or  three  hours,  and  then  I  nave  to 
stop  it,  and  then  it  is  very  difficult  to  start  again.— Onb  ih 
A  Fix. 

[68764.]— Gentriftiflral  Force  as  Ezeroised  on 
the  Uoon.— I  shoum  feel  obliged  to  "P.B.A.8.*'  or 
other  reader  who  will  inform  me  where  I  can  find  the 
latest  writing  on  the  above  subject  Dr.  Dick,  Herschd, 
Proctor,  Guiuemin,  and  others  I  have  read,  say  little  or 
nothing  about  the  results  of  centrifugal  force,  especially 
on  the  more  ductile  material  of  which  our  satdhte  may 
be  composed.— Wic  Hoskev. 

[68765.]— Spectaolee.— Would  any  optidan  kindl^ 
state  how  to  distinguish  pebble  from  crystal  lens  t  Also 
how  to  tell  focus  ymai  numbered  ticket  has  come  off.— 

JXWXLLXR*S  ShOPKSSPXB. 

[68766.]— Persian  Oat.—Doea  any  reader  know  of  an 
ointment  or  medidne  that  will  make  the  fur  of  Bersian 
oats  grow!  I  have  one  that  has  lost  a  deal  of  fur  round 
the  neck,  and  thus  it  has  loot  its  beauties.  It  is  not  the 
mange,  for  its  bade  and  tail  are  all  right  ?— Fkukx. 

[68767.]— Walkinsr  Sticks.— "^^mi  any  reader  kindly 
inform  me  how  I  can  prepare  walking  sticks?  Those 
which  I  obtained  are  nearlv  two  years  old,  and  are  very 
dry,  the  wood  having  cracxed  and  warped  in  some  places. 
Nothing  has  been  done  to  them  since  they  wore  cut— Fsb. 

jr68768.]— Oleaninff  Battery-— WSl  any  kind  friend 
teu  me  how  I  can  dissoave  the  da  salammoniao  in  a  battery 
80  as  to  be  able  to  take  out  the  zinos,  &e.,  to  dean  the 
battery!— B.  Oabtib. 

[68769.]— Bleotrio  Bell.'— I  have  put  up  an  deotric 
beu.  but  cannot  set  it  to  work  properly.  l%ere  are  only 
88yas.  of  wire  (mdiarubber  and  cotton-covered),  a  flat 
door  contact,  a  small  switch,  and  three  No.  S  Toelanch^ 
batteries,  fiiometimes  when  door  is  open  end  beU  rings 
well,  other  times  won't  rinff  at  all,  or  will  go  all  right  for 
a  day  and  then  play  laiks  aU  the  next  day,  or  not  ring  at 
all.  Will  some  one  kindly  hdp  me  in  this !  I  fancy  it 
may  be  the  fault  of  bdL  Wh&t  is  the  best  kind  of  bell  r 
—Back  Fabloub  Showman. 

[68770.]— Steam  Ports.— Would  "T.  C,  Bristol," 
or  others  Jdndly  answer  the  following !  If  piston  travels 
at  the  rate  of  100ft  per  min.,  and  I  make  the  area  of  each 
port  l-60the  area  of  piston,  would  they  be  large  enough  ? 
If  not,  what  would  be  the  correct  size !  Engine  is  2in. 
bore,  4iiL  stroke.— Coloxxl.' 

[68771.]— "Woolly"  Iiamb.  —  Can  vxy  of  vour 
readers  explain  iHiv  mutton  and  lamb  at  this  time  or  the 
year  shoum  have  the  very  unpleasant  taste  known  as 
'♦  woolly  "  or  "  muttony  "  f-A.  M.  8. 


[68772.]— Yentilation.— Will  some  of  your  sdentifie 
contributors  state  how  to  measure  or  otherwise  find  the 
movement  of  the  air  at  low  vdodties  T  Ck>uld  the  draught 
in  a  room  be  ascertained  by  the  angle  assumed  by  the 
flame  of  a  candle,  say,  at  every  6P  ttotn  96^  to  18(F— e.g., 
in  an  open  window  is  placed  a  lighted  candle,  the  flame 
makes  an  angle  of  MP  or  100^  with  the  horizon,  what  is 
the  vdodty  at  which  the  air  is  coming  into  the  room  !— 
yxMnLATOB. 


[68778.]— Puriiioation  of  Zinc— Osa  anyone  tdl 
me  a  wav  of  purifying  commercial  zinc  by  xmtting  some- 
thing into  it  whoi  m  a  mdted  state  in  the  crudUe,  or 
some  other  chei^  method  t— O'M. 

[68774.]— Batter7.—Oin  any  reader  give  me  the  de- 
scription of  an  dectnc  batterv  for  making  an  intense  heat 
by  oonneoting  its  poles  with  platinum  wire  or  carbon  rods  T 
The  price  of  a  small  one^  how  often  it  wants  reohaiging, 
and  what  kind  of  fluid  it  is  recharged  with.— Son  or 

YULOAX. 

[68775.]— PlelMJd  Snails.— Whilst  staTinff  at  Pen-y^ 
gwyrd,  m  N.  Wdes.  a  diort  time  ago,  I  noticed,  amoogst 
great  numbers  of  uack  snails  (the  shdl-lesa  kind},  one 
which  differed  from  the  uniform  colour  in  having  tne  en- 
tire of  the  foot  a  creamj  white,  and  onlv  the  donal  resion 
the  usual  black.  I  nave  seen  snails  entirdy  iniite 
(although  I  did  not  notice  any  at  Pen>y-vwyrdj,  and  I 
presume  this  "  piebald"  variety  is  the  rwut  of  toe  union 
of  two  snails,  one  of  each  ooloor.  I  should  be  glad  to 
know  if  this  blaok  and  white  variety  is  oommooly  foimd. 
— B. 

[68776.]— Bromide  Paper.— Can  any  reader  tdl  me 
the  cause  of  the  following  :—Wldiing  to  make  some 
bromide  paper  for  photographic  enlaigms,  I  coated  some 
paper  with  solution  of  potsedum  broiaiae,  dried  it,  and 
floated  it  on  solotion  cf  diver  nitrate  in  dark  room. 


Instead  of  aotinff  like  brondde  niper,  this  immedistdy 
bladtened  with  ferrous  oxalate  developer  without  being 
exposed  to  white  light  at  all.  Cannot  a  workable  bromide 
paper  be  made  this  way  I— Axdbxw. 

(68777. 1  —  Frl^oline  or  Pri«iline.  —  This  is  an 
artide  sold  in  this  town  (Gardiffr  as  a  preserver  of  aU 
meats,  iSsh,  fowl,  made-up  stuffs,  such  as  aaoM^ei, 
savdovB,  Drawn,  &o. ;  and  is  used  extendvdv  by  lUAken 
and  sellers  of  such  goods.  Now.  whatb  this  *^  frigoline  "  7 
Will  it  do  what  it  is  stated  it  will  T  la  it  in  any  way  bait* 
f nl  to  the  partaker  of  food  treated  with  it  ?  Chemietc' 
please  give  opinions  as  to  its  merits,  good,  bod,  or  in- 
different T— GWEXT. 

[6877&]— Vulcanite  Oells.  Bepair  of -Would 
Hr.  Bottone  or  any  one  interested  in  such  matten  tell  me 
how  to  dose  up  flne  cracks  which  take  place  in  the  bottom 
of  old  vulcanite  cells,  and  render  them  watertight  again ! 
I  was  told  it  was  impossible,  and  must  get  h  new  set, 
which  I  did|  and  having  put  one  of  the  ceUs  to  dry  on  tbe 
top  of  the  plunge  box  it  tipped  c^er  and  cracked  the  cell 
at  the  oomer  three  parts  down  to  the  bottom.  Can  thiabe 
remedied  ?— J,  D.  H. 

[68779.]  -Facile  Bicycle.— Can  any  of  "  Ours  "  give 
me  a  rule  for  flnding  the  dxed  I^adle  that  I  should  ride!- 

PBIXCIPIA. 

[68780.]— Baster  in  1897.— Will  wnno  kind  reader 
who  has  the  time  to  spare,  and  knows  how  to  do  it  tdl 
me  in  what  month,  and  what  day  of  the  month,  Eoato 
Sunday  fdl  in  18S7 !— Eastbr. 

[68781.]— Cupola.— I  have  built  a  small  cupola,  311. 
high.  1ft  diam.  (internal  measurement),  blast  entering 
cupola  by  2in.  pipe,  Ift.  fkom  the  tapping  hole  in  fhe 
bottom,  which  has  a  layer  of  sand.  Xfpon  feeding  with 
coke  and  iron  in  the  usual  manner,  the  iron  ia  rapidb 
mdted;  but  upon  attempting  to  tap  what  should  be  melted 
iron,  I  find  it  set  into  a  dull  red  mass,  removed  only  wben 
cold  by  destioying  the  firebrick  lining.  I  have  vanedthe 
depth  of  sand,  but  always  with  same  result  A  liin.  fta 
is  used,  1H.P.  engine  driving  it  at  3,010.  Is  the  wbole 
ooncem  wrong  or  too  small  I  If  so,  would  some  reader 
give  the  dimendons  and  construction  of  furnace,  which 
could  be  worked  with  1}H.P.  ?  I  want  to  oast  no  lugtr 
than  561b.  each  casting.— pAiLuas. 

[68782.]- Battery  for  Kotor.— Will  Mr.  Bottone  ur 
other  deetridan  inform  me  the  cheapest  kind  of  battoy 
to  drive  a  large  motor!  I  have  thought  of  using  the 
double-carbon  single-fluid  type  of  cfaromio-acid  battoy; 
but  I  read  a  few  weeks  ago  that  these  would  only  run 
three  hours,  or  thereabouts.  What  I  want  to  tind  out  ii, 
the  best  battery  to  run  for  about  eight  to  ten  hours.  U 
the  double  fluid  ohromio-add  battery  a  good  one  for  thif 
purpose,  or  is  the  Fuller  better  f — O.  A.  B. 

[68788.]— BLarmonionL.- I  am  making  a  pan  for  an 
haxmonium  of  one  set  of  reeds,  8ft  pitch,  or  from  16ft. 
/to  upper  f.  flve  octaves,  broad  reeds.  I  aball  expen- 
ment  until  I  obtain  in  tone-colouring  aU  that  is  po«iUe 
from  the  said  reeds.  And,  as  Mr.  O.  Frver  has  exprecied 
his  wQlingness  to  give  me  a  scale  tor  vxe  channeli*  of  an 
harmonium  pan~agood  scale,  will  he'do  so !— J  axeb  Day 

[68784.] —Spirit  Oompasses.  —  Can  any  reader 
oUiffe  me  with  information  as  to  what  kind  of  point  u 
employed  by  opticians  for  painting  the  cards  of  compam* 
that  float  in  spirits  of  wine !  Some  compass  CMrds  remain 
v^te  for  years,  idiilst  others  peel,  or  get  powdery  ina 
diort  time.— loxoBAMus. 

[68786.]— The  NaU-lessHorseshoe.-WiUsn7o( 
your  contributors  kindly  give  partieulars  of  this  hone- 
shoe,  which  was  recently  discnssod  at  the  Sodety  of  Arts! 
— laxLjjrD. 

[68786.]— Schohlein's  Transposing  Pianoa- 
Should  be  gUd  if  any  of  your  musioal  contributors  wodd 
kindly  4»TpV^*i  the  principles  and  construction  of  above . 
It  is  a  German  make.— Music. 

(68787. 1-Horisontal  Engine.  —  Would  "  T.|  C.. 
Bristol,"  Idndly  give  me  a  sketch  of  a  horisontol  model 
engine,  showing  scale  of  all  parts,  induding  rods,  suae 
bars,  crosshead,  crank  and  shi^  weight  and  sise  of  vj" 
l^ed,  bearings,  fro.  T— only  two  dide-bars  is  intended !  I%e 
oylinder  is  lin.  bore,  and  2in.  stroke.  It  is  only  requieo 
to  drive  a  flywheeL— Touxo  Mxchaxic. 

[68788.]— Water  Beds.— I  have  undertaken  to  atoie 
two  water  beds  when  not  in  use.  How  can  I  keep  them 
in  good  condition  f—W.  H.  B. 

[68789.]-Baisin8r  Water.-Is  there  any  way  d 
oonstruoung  a  dphon,  or  any  other  apparatus  besiaeB  a 
pump  or  ram  that  would  ralM  water  from  a  nver  to  & 
neight  of  6ft  at  a  distance  of  18ft  away !— A.  J.  B. 

[68790.]— OyclinB.— Could  any  of  your  readers  tell 
me  what  the  driving  bands  of  an  Otto  Safety  biorcle  axe 
made  of  ?  I  have  been  tdd  that  the  bands  are  <^7^* 
but  they  must  be  made  of  good  stuff  to  bear  the  «tiiiD 
they  are  subject  to.— M.  W.  jBobbows. 

r6879l.]-Street  Galvanic  Battery.-KindlT  gij; 
inf onnation  for  constructing  a  galvanic  battery,  wiui  var 
dicator,  to  be  worked  from  three  or  four  Bunsen  ocuj, 
with  amwzatns  for  controlling  strength  of  cunent,  or 
tendea  for  public  use.— AxATBua  ELXoraiciAir. 

]687M].-Oomponndlnff.-Will "  T.  C,  Bristol,"  « 
"6latton'*  please  teU  me  how  far  from  the  end  of  tw 
staroke  should  the  exhaust  open  and  dose  in  the  n.  >»* 
Lp.  cylinders,  which  are  6ft  stroke  ?  Also  if  the  h.p.  ca» 
off  at  Htioke,  where  ahould  the  Lp.  cut  off  at  r-Exoui*' 

MAN. 

[68788,]  —  Dynamo  Ibr  Tricycle.  -  To  Hj- 
BoTToxx.— Would  one  of  your  6cp.  dynamos  oe  ^ujr 
cjentiy  powerful  to  drive  a  tricyde  at  the  speed  ofe«» 
miles  an  hour  I  If  so,  how  many  of  the  podcct  accomuis- 
toKs,  described  in  your  book  "Electrical  tot^"^^] 
Making,"  will  be  required  to  drive  it  for  four  hours,  am 
how  long  would  it  take  to  charge  the  accnmoUton  ww 
the  same  dynamo,  if  driven  at  the  speed  of  6,000  revs.  P^ 

m^ !— L.  AxDBXWB. 

[68794.]— Gramme.— To  B.  ^omvx.'-^jr^^ 
make  a  Sep.  Gramme  dynamo,  A  type.  Woul«l  foa '"^ 
give  meiiaeof  castings  for  same,  di*<^\^^J?v^t 
armature,  number  of  cogs,  diam.  and  length  of  iron  o^r^ 
What  thidmeas  diould  I  make  the  standards  ^J^^ 
pde^eoes  axe  bolted!  Will  you  teU  me  Hixe  end  w«»^ 
of wiies for pole-pSeoee and annature, shunt!   WOM>vii^ 
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age  lamp  alunild  I  ue  and  number  of  revol 
mmnte  ?   Ib  thia  the  beat  type  of  dynamo  for 


revolationB  per 
ininnte  ?  Ib  thia  the  beat  type  of  dynamo  for  ao  amau  a 
maobineT  Would  it  work  as  a  motor  t  Ckrald  I  magnet- 
ise the  fleld-magneta  with  two  No.  3  Ledanoh^  oelLi ! 
What  would  be  the  diif erenoe  in  aiae  and  weight  of  wirea, 
if  wound  for  diieot  lighting !  Should  I  get  more  power! 
—A  BxoimrBB. 

[68796.1— Orawity  Froblexn.->At  what  rate  would 
a  body  of  oettain  speciflc  gravity  have  to  travel  along  a 
level  track,  ao  that  ita  toadenoy  to  travel  in  a  straight 
line  balannea  the  eifecttva  force  of  gravity,  and,  therefore, 
when  the  prevuie  on  track  is  nil  T— A.  W.  I/ambxbt. 

[68796.]— Mensuration  Problem.— What  is  the 
miithfr***'*^^  solution  of  the  following,  without  uae  of 
scale?  A  rectangular  field,  100ft.  by  OOft,  a  road  lOin. 
wide  croeees  from  oomer  to  comer  in  such  a  way  that  the 
diagooala  of  rectangle  and  road  are  eoinoident  Areaa 
of  road  and  remaining  portiona  required  t— A.  W.  I^aii- 

RBBT. 


AVSWEBS  TO  COBJtSSPOirDEirrS. 

•  •• 


%*  All  wmmunieatioiu  ahould  be  addreu«d  to  Ike  Editob 
tftiu  EtfOLiBH  Mbohaxic,  882,  Strand,  W.C, 


HINTS  TO  COBBBSPOKDENTS. 

L  Write  on  one  aide  of  the  iMiper  only,  and  put  drawings 
for  illnfltxationa  on  separate  pieces  of  paper.  2.  Put  titlea 
to  quenea,  and  when  answeEing  queneB  put  the  numbers 
ai  well  as  the  titles  of  the  queries  to  idiioh  the  replies 
lefer.  8.  No  ohaive  is  made  for  inserting  letters,  quoies, 
or  rsplies.  4.  LettiBrs  or  queries  askizig  for  addresses  of 
manufacturers  or  corresnondents,  or  where  tools  or  other 
articles  can  be  puxchaaeo,  or  replies  giving  such  inf orma>- 
tion,  cannot  be  inserted  except  aa  advertisements.    6.  No 

2 uestion  Baking  for  edneational  or  aeient^  inf ormatioin 
I  answeied  through  the  post.  6.  Letters  sent  to  oone* 
•pondents,  undor  cover  to  the  Editor,  are  not  forwarded, 
and  the  names  of  oorrespoindentB  are  not  given  to  in- 
qoirers. 

***  Attention  ia  eapeeially  drawn  to  Hint  No.  4.  Tlie 
space  devoted  to  lettere,  queriea,  and  replies  is  meant  for 
toe  general  good,  and  it  ia  not  fur  to  occupy  it  with  ques- 
tions such  as  are  indicated  above,  whioh  are  onl^  of  mdi* 
vtaual  interest,  and  which,  if  not  advettiaements  in  them* 
selves,  lead  to  replies  which  are.  The  "  Sixpenny  Bale 
Column  "  offen  a  cheap  meansof  obtainix^ snoa  inform»- 
tiou,  and  we  trust  our  readers  will  avail  uemselves  ol  it, 

She  following  are  the  initials,  fte.,  of  letters  to  hand  up 
to  Wednesoay  evening,  May  29,  and  nnacknowledgsd 
elsewhere  :— 

PkaKey..6ox,  axd  Ravmbwt— A1  Pard— O.  B.  H.— T.  B. 
— C.  ilay— The  ^dney  Dispenser— O.  M.  8.— Haior — 
Bellhaneer— R.  X.— Old  Hand— Bdward  Hiaes— O.  H. 
Evan»— Nitrate— R.  N.— A.  M.— A  Young  Turner— 
Haiyigt— Diannid— P.  W.  Mason— Young  Mwihanie— 
C.  E.  Btretton. 

W.  Jaxbs.  (No  ohazfie  is  made  for  inBerting  in  the  body 
of  the  paper  a  desenption  of  an  invention  or  a  patont. 
Send  on  the  si>eciflouion  of  your  patent  ooupling  pole. 
bat  send  a  pl&ixa  pen-and-ink  sketch,  not  the^*  oqlonrea 
drawing."  If  we  think  it  likelf  to  interest  our  readers 
we  will  insert  a.  description  axid  sketdi.)— Vox  Mavi. 
(We  do  not  kno  w  the  name  of  the  Leeds  firm  who  are 
putting  down  plant  "for  the  manufacture  of  steel 
boata  m  one  piece."  Aa  such  boats  must  be  something 
of  curioaitleft,  perhaps  you  will  give  the  information  a 
more  definite  form.  Where  does  itoome  from!  2.  We 
cannot  take  the  leipansibility  of  amnrering  qnestions 
relating  to  the  law  of  limited  liabilitv  oomnanies.  When 
the  shafes  are  allotted  and  accepted  it  li  oifflcult  to  get 
rid  of  them,  m  people  would  simplv  hand  over  bad 
bargains  to  men  on  straw;  but  if  you  aedine  the  allot- 
ment at  the  time  and  f oorfeit  the  deposit,  we  presume 
you  would  be  free:  but  really  you  should  consult  a 
solicitor,  and  put  the  doonments  before  him.  3.  You 
mav  send  anytning  on  poat-oards.  Por  mere  queries  or 
replies  they  are  preferable.)— C.  B.  Pbbcival.  (The. 
method  of  making  rubber  stamps  has  been  described 
many  times.  The  prepared  indmrubber  is,  as  a  rule, 
bought  from  the  mill,  where  it  has  been  masticated  and 
mixed  with  sulphur.  The  type,  fta.  is  set  up  in  the 
form  required,  and  a  plaster  oast  taken  of  it,  which, 
when  dxy,  is  dusted  with  French  ohalk.  Into  that 
mould  a  piece  of  the  prepared  rubber  is  forced  by  gently 
screwing  up  between  iron  plates,  which  at  the  time  are 
being  heated— the  heat  being  necessary  to  cure  the 
robber.  The  beat  work  is  done  in  a  vulcaniser— a 
vessd  in  which  steam  can  be  obtained  at  oonsidemble 
pressure ;  then  the  mould  and  the  rubber  are  placed  in 
a  flask,  and  the  pressure  and  heat  of  the  steam  effect  all 
that  is  necessary.  Rubber  stamps  are  now  sold  so 
cheaply,  that  it  ia  not  worth  while  to  attempt  to  make 
them,  except  aa  a  matter  of  businesB.)— Pbkaltt.  (The 
directionB  for  making  the  soap  are  supplied  by  the 
manufacturers  of  the  caustic  alkali,  aa  aesoribed  some 

£«n  ago.    Aa  they  supply  their  patent  alkali  and 
vite  people  to  nxake    soap,   it   is  acaroely  likCvy 
they  would  consider  it    an    infringement  of  their 

Bitent  to  buy  their  goods.  What  is  it  you  mean  T) — 
B  Btacbt.  (We  trill  answer  definitelv.  To  prepare 
the  floor :  plane  it,  uaing  an  old  plane ;  failing  that,  go 
over  it  with  glasspaper  until  it  la  smooth,  llien  float 
on  the  stain,  aocoroing  to  the  colour  desired,  and  allow 
it  to  dry.  Permanganate  of  potash  (Condv's  fluid) 
makes  a  pleasing  stain  in  deal,  pine,  and  other  white 
woods.  Then,  v^ien  dry,  size,  uamg  it  rather  thin  and 
floating  it  over  all  parts  with  a  broad  brush.  Give  two 
coats,  allowing  the  first  to  dry.  If  it  froths  use  it 
hotter,  and  bruuih  the  bubbles  out.  Oak  varnish  is  good 
enough;  but  if  the  best  is  wanted  use  copal.  You  must 
not  expect  to  succeed  the  first  time  of  tiring ;  but  there 
is  nothing  very  reznarkablo  about  the  skill  required.)— 
Clock.  TNo  necensity  to  ask  our  correspondent  to  find 
up  the  references.  Luminous  paint  was  fully  explained 
in  No.  774.  There  is  some  further  information  in  No. 
ne,  and  the  specification  of  the  patent  is  available  to 
bU:  but  all  neceeaary  details  were  given  in  No.  774. 
Balmnin's  later  patent  was  granted  m  1977,  but  see  p. 
256  Vol.  XXIX.,  and  the  volumes  since  then  for  further 


information.)— Will  o*  thb  Wisp.     (In  Edinburgh 
you  can  see  the  volumes  of  the  Bkolibh  Mbcraxic  and 
the  patent  spedficataona.  Holmea's  Betf-fitauning  sigxials 
for  use  at  sea  are  much  (dder  than  the  date  you  speoiihr. 
2.  Such  a  gun  would,  we  should  think,  withstand  the 
recoil.    8.  Good  red  rubber  would  do ;  but  why  not  use 
corks  T)—Lsi>0M.  (Beennmarous  replies  in  back  volumes. 
Thete  are  no  rules  for  model  boilers.^— Statim.    (See 
ToL  XXXV.  for  several  illuatrationa  of  hot  air  and 
vapour  bathaj— A  Bs adbb.    (For  duldmers  see  pp.  97, 
168,  VoL  XXXVL)— Obo.  Toppiko.     (How  could  we 
miBUttderstand  when  yon  did  not  state  which  process 
you  wanted  ?    However,  all  have  been  frequently  de- 
seribed  in  back  volumes :  but  if  yon  want  to  won  the 
prooeas  by  battery,  better  procure  Watfs  "  Electro- 
Metallurgy/'  Crosby  Lockwoodond  Bon.    The  solution 
will  vary  with  the  metal  on  which  the  copper  is  to  be 
deposited ;  but  a  good  recipe  is  Sob.  of  sulpnate  of  cop- 
per dissolved  in  one  quart  of  hot  water ;  when  cold  add 
strong  liquor  of  ammonia  until  the  precipitate  first 
formed  is  redissolved ;  then  add  a  strong  solution  of 
cyanide  of    potassium    until    the    blue  colour  dis- 
appears, and  then  a  little  more,  so  aa  to  leave  the 
cyanide  in  excess.    Work  at  a  temperature  of  130^ 
Tnht.f  there  or  thereabouts.)— A.  B.  B.    (It  is  a  case 
for  medical  examination  of  the  individuaL    You  should 
be  "  careful  about  food  and  drink,"  and  get  all  the 
fresh  air  you  can,  taking  pains  to  infiate  the  lungs 
fully.)— Aw  Old  Kkbpsakb.     (We  answered  you  on 
p.  260.    You  must  have  tibe  china  riveted.) — TL  B. 
(Why  not  apply  to  the  author  direct— W.  T.  Wilkinson, 
Nana.  PBzaae,    Otley,    Yorkshire  !)—PBBSBVBBA!roB. 
(Certainly:   they  make  excellent  manure,  but  they 
require  grinding  to  a  fine  powder.)— H.  S.  Abbold. 
(We  do  not  know  how  to  make  an  aquarium  out  of  a 
biscuit  tin,  and  think  it  a  moat  unsuitable  vessel  for 
sudi  a  purpose.  )—Catfobd.    (Not  that  we  know  of; 
but  why  not  try  I    There  are  a  good  many  metals,  you 
know.)— B.  M.  N.  P.    (We  cannot  spare  space  for 
sketches  of  individual  locomotives.    They  are  of  verv 
little  interest  to  the  mass  of  readers,  and  takeup  space.) 
— W.  Q.    (The  hairy  ball  you  mention  had  nothing  to 
do  with  "chewing  the  cud,'*   which  is  merely  an 
expreBslon    for   the    digestive    function    performed 
by  all    ruminating    animals.     We    have    seen    the 
ball  spoken    of,    whieh    was    simply    an   accumu- 
lation of  haiTB  and  other   matter  in  a  hard  lump 
in  the  animal's  stomach).- H.  A.  (We  know  nothing  of 
them.    Write  once  more,  and  threaten  them  that  you 
will  communicate  with  the  police  if  they  do  not  send 
your  goods,  and  if  they  do  not  respond,  ask  the  superin- 
tendent of  the  i>oUoe  of  the  district  if  they  are  known 
to  the  police  or  not.    If  tiiey  are  idiarpers,  it  is  of  no 
use  wasting  money;  if  they  are  respectable  tradesmen, 
serve  them  with  a  oounty-oourt  summons  for  the  return 
of  the  £6  deposit).— Olim  Sociis  (Much  too  general  and 
diffuse  for  our  columns). 


Kan  wlio  foel  Weak  and  V«nrons  ahould  wear 

HARNESS'  ELECTROPATHIC  BELT.  It  maratea  »  mild,  in- 
Tiicorfttiiu,  Kftlrmnic  current,  which  efleetaftlljr  nwtoret  impaired 
TitalityTKrcajrtheu  the  ntm»  lad  mnaclei,  and  speadtlT  promoUa 
tha  health  of  we  eatire  frame.  Por  particuian,  book  of  teatlmoaiala, 
oradvlce,  applratonea  to  the  MEDICAL  BATTERT  COMPAKT, 
Limited,  flS,  OXFORD-HTREET,  LONDOX.  W.  (the  largeet  Curatire 
Electrical  Lutitnte  in  the  world.)    Pamphlet  and  advice  fircc. 


CHESS. 

All  oommnnloatioiiB  for  iSUm  department  mnat  be 
addiesBed  to  "  J.  PtXBOx,  KnoUaide,  Yawl,  I^me  Begii, 
Dorset.'* 


OHABOES   FOB   ADTESTISnTG. 

ThlrtrWorda  1   6* 

Etery  Additional  Eight  Worda 0   6 

Front  Paf*  AdTerUaementa  FiTe  ShUItnga  fot  the  flrat  40  woide, 
afterwards  M.  per  line.  Paragraph  Adrertifementa  One  ShilUnf  per 
Una.  No  Front  Page  or  Paragraph  AdTcrtlsement  ineeried  for  leaa 
than  Fire  Shillinga.  Reduced  tcrma  for  aeriea  of  more  than  tiz 
iaaertiona  may  be  aaeertained  on  application  to  the  Pnbiiaher. 

ADYEBTISEMENT8  inZXCUANOB  COLUMN— for 

a.  d. 

Twanty>ftmr  Words  ..       ..0   3 

For  CTcnr  succeeding  Eight  Worda     ..  OS 

ADVERTISEMENTS  In  the  SIXPENNY  SALE  COLUMN 

a.  d. 

Sixteen  Worda        0   6 

Per  crery  sneeecdlng  Bight  Words  ..0   6 

*/  It  mnat  bo  borne  in  mind  that  no  Displayed  AdTCrtiaementa  can 
appear  in  tha  "  Sispenar  Sale  Colnaui."  All  Adrertiaementa  must  b« 
prepaid  ;  no  reduction  ta  made  on  repeated  inaertlont,  and  in  caaca 
where  the  amount  tent  eaceoda  One  Shilling,  the  Pnbiiaher  would  be 
grateftil  if  a  P.O.O.  could  be  sent,  and  not  aiampa.  Stamps,  however 
(preferably  half\|>enny  stamps),  may  be  sent  where  It  ta  inconTcniant  to 
obtain  P.6.0.'s. 

The  address  is  iaclnded  aa  part  of  the  AdvertiseaMut,  and  charged 
for. 

Adtortiaementa  miui  reach  the  OlBce  by  1  p.m.  on  Wednesday  to 
insore  insertion  ia  tha  following  Friday's  number. 


TEBHS   OF   SUBSCEIFTIOir. 

Payable  in  adtance. 

6s.  6d.  fbr  Six  Months  and  lis.  for  Twelve  Months,  post  free  to  any 

Kt  of  the  United  Kingdom.    For  the  ■  United  States,  13a^  or  Sdol 
.  gold ;  to  Prance  or   Belgium,  13s.,  or  16f.  80c. ;  to  India   (via 
Brindiai),  15s.  2d. ;  to  New  Zealand,  the  Cape,  the  West  Indies,  Canada, 
Nora  Scotia,  Natal,  or  any  of  the  Auttralian  Colonies,  ISs. 

The  remittance  should  be  made  by  Post  OfBce  Order.  Buk  numbers 
cannot  be  sent  out  of  the  United  Kingdom  bv  the  ordinary  newspaper 
poat,  but  must  be  remitted  for  at  the  rats  of  4d.  each  to  cover  extra 
poetage. 

Meaara.  Ja,ick8  W.  Qvhw  and  Co.,  of  934,  Cheatnat-strect,  Phila- 
delphia, are  authorined  to  receive  subscriptions  for  the  United  States 
for  theENGLlSH  MECHANIC,  at  the  rate  of  3  dob.  25e.  gold,  or 
Thirteen  ShiUings  per  annum,  post  free.  The  copiea  will  be  forwarded 
direct  by  mail  from  the  publishing  office  in  London.  All  subscrip- 
tions will  commence  with  the  number  first  tavued  alter  the  rrcript  of 
the  subscription.  If  back  numbers  are  required  to  complete  volumea, 
they  must  be  paid  for  at  the  rate  of  3d.  each  copy,  to  cover  extra 
postage. 

▼ols.  XXVI.,  XXX.,  XXXIt.,  XXXIV^  XXXVl.,  XXXIX..  XL. 
XLIl.,  XLIll.,  XLIV.,  XLV.,  XLVL,  XLVll^  and  XLVlll.,  bound 
in  cloth,  7s.  each.    Post  free,  7s.  9d. 

AH  the  other  bound  volumes  are  out  of  print.  Subscribers  would 
do  well  to  order  volumes  as  soon  as  poasible  after  the  eonduaion  of 
each  half-yearly  volume  in  February  and  August,  aa  onlv  a  limited 
number  are  bound  up,  and  these  soon  run  out  of  print.  Moet  of  our 
back  nmnbers  can  be  had  aingiy,  price  3d.  each,  through  any  book- 
seller or  newsagentf  or  S^d.  each,  post  free  from  the  office  (except 
index  numbers,  which  arc  3d.  each,  or  poat  free,  S^d.) 

Indexea  for  Vols.  VI.  and  VII.,  Sd.  oach.  Post  free  l|4.  aaeh. 
Indexes  to  Vol.  XL.,  and  to  aubaeqasat  vols.,  Sd.  each,  or  poat  Ckce 
3^    Caaaa  for  binding,  Is.  6d.  each. 


PBOBLEU  MOLL— By  B.  Q.  Laws. 
Black, 


White.  [8  4  6 

White  to  play  and  mate  in  three  movea. 


BOLUTXOV  TO  1,149. 


White. 

1.  Kt takes QP. 

2.  Q  takes  P. 
S.  a-Q4mate. 

2.  QrB7  (oh),  fto. 


Btaek. 

1.  K  takes  Kt  (a). 

2.  K-B  4. 

(a)  1.  K-a  2  (&). 
(J)  1.  K-K  3. 


2.  (^B,  6  Sec 

Alao  1.  Kt  (K  7)'B  8  (ch)  and  1.  Kt  takes  P  (ch). 


NOTICES  TO  COBRESPONDSNTS. 

CoBBBor  solutions  to  1,14a  hj  J,  £.  Prioe,  T.  Wright, 
J.  Brfden  [(8),  also  if  1.  kQ  2  ^  triple],  Janos  (ditto),  W. 
Gleave  (ditto  and  qnadrople).  Itaiddssohn,  £.  Bfetdhford, 
(8),  A.  Dean  (3),  Fr.  Fernando,  Ifoaio  (2),  W.  L.  Maxtin 
(3)  and  qnadruple ;  to  1,148 by  E.  Betchford.  H.  G.  Walsh, 
Othello,  Mmard  Green,  and  J.  £.  T.  Bmito. 

Muzio.— Neither. 

F.  C.  Cook.— The  variation  in  question  ma  not  sent 
mth  the  problem— it  is  imimportanc. 

W.  L.  Mabtik.— In  1,147,  if  1.  plKi)*  ^  ^*B  ^  ^ 
K-Kt  8  is  the  dnaL 


VOTICE   TO   8TJBSCRIBEBS. 

Sttbaeribers  receiving  their  copiea  direct  from  tha  oSco  ue 
requested  to  observe  that  the  last  number  of  the  term  for  which  thetr 
subscription  ta  paid  will  be  forwarded  to  tlwm  in  a  Pins  Wrapper, 
aa  an  Intimation  that  a  fresh  remittaaea  is  nacesaary  if  it  la  deairvd  to 
conttnue  tha  anbsoription. 


Holloway's  PUIb.— The  Chief  Wonder  of  Modem 

Times. — Thia  incomparable  medicine  increases  the  appetite, 
strengthens  the  stomach,  deanaes  the  liver,  corrects  biliouinea^ 
prevents  flatulency,  purillea  the  system,  invigorates  the  nerves,  and 
reinstates  sound  health.  They  are  a  bleaang  to  the  aBicted,  and  a 
boon  to  all  that  labour  under  internal  or  external  disease. 


OTJB   EXCHAH&B   COLWS. 


Ths  eharat  for  Exehangt  Notices  u  3d,  Jortheilrtt 
24  woraty  and  3d,  for  every  tuccteding  8  wordi. 

Small  upright  copper   Steam    Boiler,  with  Gaa 

Fnmacea,    completely     Itted.     Offers.  —  Six olctoit,    Lnne-strcct, 
Preston,  Lanca. 

Otto  Bicycle,  64in.,  in  good  oondition;  must  get  it 

off  hands.    Offers.— Box  6,  Post  Office,  Stirling. 

"Nioholson'B     Oarpenter's    and    Joiner's 

GciDB,"   cost  30b.    What  offers  ?—Caxtxx,  Ullesthorpe,   Leicester- 
shirs. 

Excellent  Book  on  the  Orders  of  architectore,  numerous 

steel  engravinKS.    What  offers  ?— CxXTCa,  Cllestthorpc. 

64m.  Bicycle,  excellent  oondition,    Brook's  saddlQ, 

and  all  accee«>nes,  plain  and  cone  bearings,  a  ell- made  and  eaay- 
running  machine,  worth  £3.  Exchange  for  ooks  or  tools  to 
value.— Bxow  X,  30^  Temple -street,  Southwark. 

Induction  Coil,  with  reguhitor,  «c.,  ijm.  :  uenue- 

man'a  Electric  Belt,   l<)s.    Exchange  for  Pieid    Glaaa,  Rook  Rifle,  or 


Induction  Coil,  with  reguhitor,  &c.,  12s. :  Gentl»- 

...an'B  Electric  Belt,   H)s.    Exchange  for  Kleld    Glaaa,  "— ^  »:*-  ~- 
offers.— OxoaoE  Pebxh,  Little  Hulton,  Bolton,  Lanes. 

Vol.  I.  "Knowledge,"  bound,  doth,  leather  back 

f!»ix  flrst  numbers  misNuc].  and  numbers  7D  to  b7.    Offers.— West,  i, 
Ettelle-road,  Mansflcld-road,  N.W. 

Two  Slectrio  Motors,  suitable  for  docks,  cost  21s. 

each.    Excliange  one  for  Model   Locomotive,    or  offers.— 1,  Chesler- 
fleid-terracr,  Silvester- road,  Eaut  Dulwich. 

Wanted,  a  smitll  Iron  Printing  Press  for  printing  cards, 

he.    Exchange  good-toned  Diuimex  and  accessories.— O.  Erxxa,  7, 
Harriet- street,  ruUiam^,  London. 

Dynamo,  100c.p.,  value  £8.    Will  exchange  some  for 

Latiir,  with  slidp-rfst.— Dtwiiio,  13,  Newra»tle-iitrret,  Strand. 

Ijatlie,  Sin.  back-gear,  gap  bed,  chucks  and  tools, 

nearly  new,  Britannia  Co.**  make.    Exchanee  for  euod  Silver  Lever. 
Letters  only.— E.  A ..  9,  M yd dleton -street,  Clerkenwell. 

Three-quarte.'*  size  Violin,  «-p'endid  tone,  with  b  ow 

Will  rxchangw  for  Elcrlrir  Wire  to  value  >>8.,  or  offers,  electrical.— 
Juu.«(  CoLLiMoa,  9i,  Jobn*atre«t,  Middlcton,  near  Manchester. 
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To  Amatenn.— UMfol  Parts  of  Orffan.— 280  Pipes, 

wood  Bad  nrta],  wiad-chMt,  krjboArd,  fr»mework  tad  b«llowa.    Vte- 
toi  vschABge.    Room  wuitnl  — H.,  M,  Lower  Pork-road,  Peckbiun. 

DttUmeyer'a  No.  1  Half-plate  Triplet  Lens,  new, 

£S  Mi.    Alto  thoroufhffood  |-platc  Portrait  Ceiu,  £1  IQk^  bethatopi. 
OffSer*.— H.  Cookb,  3,  weekday  CroM,  Nottingham. 

A  OentenniAl  Zither,  16  striiun,  wire,  American 

make,  (nrand  ton^  good  a«  new.  coat  12a.  «d.    Exchaagc   offer*.— 
JoKsa,  llairdr«aaer,  Kiag*atreet  Weat,  Plxmonth. 

British  MoUnsos.—'Wanted  animals  of  Paludina, 

Ancvliu,VeUjitia,   Aaaimlnia,  Relieella.    Will  exchanff«  livinx  Tea- 
taoella.  Sheila,  or  Mountad  TonipMa.— Mat,  14,  Xiaeing-laac,  London. 

Bxohange  Orffan  Aooordian,  3  octaves,  1  stop, 

b»antifBl  tone,  coat  £4  ;  for  Stocks.  Diet  (Whitworth  thread)  and  Gaa 
Tonga.— Baexstt,  84,  Bridge-atrect,  Maccleafi^ld. 

Model  Iiooo.  Boiler,  6  tabes.    Set  Model  YertiGal 

Engine  Caatinga.    Caab  or  anything  oaeftil. — Swaist,  U,  Torriano- 
avmne.  • 


Induotion  Coll,  }  spark;  also  Qoantity  Oalvano- 

meter.  Exchange  Vacaum  Tabca  or  Quaatitj  and  Intenaity  Calruio- 
ncter.— EnnaaT,  1,  FemcliiT-road,  Daliton. 

Exchange  Henley's  Keedle  Telegraph  Instru- 

icilfT,  Sfmlical  Coil  (10  powrra),  »)  la.  »'  lniia»trie«^  of  the  WorLl," 
Batteriea  (or  IO-toU  lamp.  No  rraaonable  exchange  offer  reftiaed.— 
HaACOonr,  **BQtcliera'  Anna,"  Abingdon,  Berka. 

.  Model  Engine  and  Boiler,  Volame  "  Boy's  Own 

^aper,"  470  Foreign  Stampa.    Otfera  accepted.— A.   Hyde,  'XK  High- 
alrcet,  YeoTil. 

"Boientiilo    and     Mechanical     Indnstries 

EXPLUKSO,"  by  Watt,  both  perfrrt,  pu'ilmhrd  at  S«.  6d.  earh :  and 
**Yentriloquiflm,"  by  Maccabe.  Offers  to  ralue  of  3a.  6d.— 4,  Colli* 
aon*atr*et,  Nottingham. 

Szchanoe  good  i-plate  Camera  Set,  cost  £7,  for 

Tricycle,  Safety,  or  Kneehole  Table  and  part  caah.  Alao  Lantern  for 
exrhuge.— GoAXAX,  Bridgeland,  Bideford. 

Soda- Water  Plant,  complete,   one  of  Hayward 

Tylrr'a.  London.  Exchange  wanted.  Gaa  Emr inc.—  Wicxa,  17.  Pit- 
lake  Bridge,  Croydon. 

liOOomotiTei  high-class  model,    IBin.   long,  fitted 

with  qvadrant  link  motion*  braxed  tubnlnr  boiler,  tested  to  441b.. 
apriag  buffera,  pumn,  See.  BxchanKc  fur  Safety  Bicycle,  Drilling 
Machine,  or  Gaa  Eagme  to  the  ralue  of  £8.  No  rubbuti.— 102,  Tetiot- 
atfcet,  Bromley,  E.  ^  f 


Back-geared  I«athe,   centres  6}m.,   bed  6ft.,  slide- 

reat-  toola,  Ac,  weight  6cwt.    Will  ext  )i<inirr  for  Rover  Safctv  Bicycle 
to  the  valne  of  £10.— A.  J.  Powell,  Dudley-road,  Tipton,  Staffs. 

Venetian  Blind  Paintinjr  Machine,  new.  worth 

£13 ;  will  exchange  tor  Dynamo,  Electric  Goods,  Tools,  Bicycle,  or 
oABra.— FoAsn,  Clarendon- place,  Hyde. 

Iianoewood  Trout  Bod,  2  tops;  about  26  doi. 

■almon  and  trout  lliea^ad  reel.    Excliange  for  good  treadle  Fret  Saw, 
or  oOen.—Smxiinoii,  Thomby,  Rogby. 

Are  yon  Fitting  np  Olrcnlar  Saw  P   If  so,  you 

will  want  driTiag-whecl.    I  hare  one  2aia.  diameter,  IQOlb.  Wright, 
•haft  and  crank  complete.    OObra.— Above. 

Wanted  Safety  Bicyde.    Exchange  two  Induction 

Cwt^aoarka  2iia.  and  lia.--C.,  Mra.    pJmcr,   U,    Albion- atraet, 

A.B.p.  Oopyinff  Apparatus,  complete,  6s.  sise, 

new,  exc^inge.    Heat  offera  to-F.    J.    Mills,  14,  Boetock -street, 
I<OBdon,  £• 

Wanted,  10  by  8  Bellows  Camera,  with  swing  and  m- 

vernng  back  preferred.  100  dark  ihdea.    Exchange  ol!Vra.—EDitv!iD, 
80,  Leaox-atreet,  Losella,  Birmingham. 

One-horse  Boiler,  with  fire-door  and  bars,  steam 

■«d  wmter  gnue,  ralee^  Ac,  laMb.  preaaure.    Offer*.— Hako wick, 
mddaU-raad,  Derby. 


Willgive  a  hiffh-dass  laTge-siae  18-oarat  gold  English 

LiTn  Watch,  with  gold  dial,  ftfll  Jewelled,  the  beat  watchmoney 
S?5-  v'' "•',**]*•  ^"■'*"****»  *"  <?«cn*nx«  for  Model  Beam  Engine^ 
2|tn.  bore  cyhnder  with  governors,  or  a  Semi- fixed  Model  and  Boiler 
Mmplete,  some  site  aa  above.— Apply,  379,  St.  Philii.a-road,  Sheffield. 
Foatcards  not  answered. 

J^^*"  OOPP"  riveted  loco,  type  Boiler,  iin.  thick, 

wtlto  rhtmaey  and  aafetv  valve,  water  »f«ui;e.  cocks,  will  work  at  HnJlb. 
preaaure  ;ali«  Model  Beam  Eneine,  'hin.  bore  cylinder,  complete,  alt 
bright.    Excluuigv  to  value  of  £10  — 2T9,  St.  Philtps-road,  Sheffield. 

Bessemer  Steel,  round,  8-16in.  to  lin.,  short  bars, 

r2d  Sh*«*llP  '**'  ?-OiLeKttT,  Steel  Merchant,  Oxford- 

Water-Motor,  driTes  any  light  machtnexy.  Sewing 

machine,  small  lathe,  Ac.  What  offrm  in  exchange  ?— WaltosT? 
Queen  Anne-street,  Shelton,  Stoke-on-Trent. 

I  have  a  lot  of  Books  on  Engineering,  Mechanics, 

Carpentry,  and  Architecture.— N.  MAv«eY,  Clifton,  Cork. 

«.JP''?'rted  Engine  ^Castings  and   Patterns, 

partly  flniahed,  coat  SOa.,  Re^tilver  and  Holster,  cost  03a..  OH 
Periodicals,  coat  Itts.    Offera  wanted.— Gals,  bcend.  Melkaliam. 

Cabmet  I^  wanted-  rapid,  F.  3  or  F.  4,  focus  about 

^i,  5'«'>*.'»««  RR-  LB"".  Cash  to  dlflkrrence  cither  side.- Walxxk, 
Watchmaker,  Minster,  Thanet. 

3  Morse  Embossers,   2  Printers,  2  S.N.  Instru- 

meata,  7  rclava,  00  Upper  kevs,  6  majnietos.  Offers  wanted.  Parti- 
cnlan  free.— tluoDLcrrox,  Kigh-strect,  Woolwich. 

l-ton  of  the  new  depolariser,  Electronlte,  6  miles  of 

cable,  quanuty  of  Bell  and  Telephone  Wire.  Offers  wanted.— 
HtooLKsTox,  High  Street,  Woolwirh. 

uS^^^^^V  ?^^^^    Safety,    Humber  Tricycle, 

"  Popular  Educator,"  complete  ;  Billiard  Halls,  Miscellaneous  Liters! 
ture.  Wanted.  Warner  Cooker,  Gentleman's  Clothing,  light  Safety. 
— «0,  Nether  wood- road,  Kensington. 

Important-All  kinds  of  Scientific  Properties, 

Apparatus.  Instruments  received  tot  others  or  caah  by  A.CAeLATxi! 
Chenies-strect,  Tottenham  Court  road.  ***i-i-*t»i, 

Wood-ttOTiCT's  Lathe-Head  and  Poppet,  «in. 

centre.  T-rert.  Exchange  1»»  •ilk-c.ered  wi«,  or  &rg«  ^in^ngl 
acrews— R.  NawELL,  Cheapside,  Todmorden.  o«»««"g 


Manchester  Electrical  Stores.— Medical  Coils, 

Magaetoa,  Bella.  Cella,  Wires,  Fittiaga^  Chcaueala.    Beat  terms.— 
J.  Bbhtlbt,  7,  Newton-atrcct. 

Turning  Woods.— Box,  Ebony,  lignamvitflB,  Bed- 
wood,  4tc.    Parcels,  fia.  and  lOe.,  cut  squarca.— Hanoaa  Baos.,  Settle. 

Iiathes.     Lathes  Cheap,  good.    List  2  stamps.— 

RoBiiTBOH,  Catherine -atreet,  Sheflleld. 

Electric  Depot,  14,  Deansgate,  Manehester.— 
Haadieat  shop  in  the  trade.  Largcat  stock.  Greatest  variety.  Lowest 
price. 

Brass  Door  Plate,  9in.  by  4|in.,  free,  4ik  6d.    See 

■pecimeaa.— GiLKBi'  EMoaaTuio  Woaca,  Reading. 

Stencils  for  sack,  box,  and  ticket  marking.    Price 

■ad  quality  uaaarpMead.— OiLKsa'  EMoaaTUia  Wo  ace,  Rcadiag. 

Ghxt  Band  (Lathes),  best,  per  yard,  |,  ed. ;  8-10, 8d. ; 

i,  la. ;  »-ie,  la.  4d. ;  f,  la.  lid.     Hooks  aad  Eyes  (Steel),  to  ),  6d. 
-16,  7d.  i  I,  ed.  i  T-IA,  U.  i  i,  la.  M.    Poetage  exfara.— Lcmt's. 

Taps  (Engineers*!,  Whitworth.  plug  or  taper,  I,  6-16, 

I,  M.  ;1-16,  lOd.  :  i,  Is. ;  |;  Is.  3d. ;  f,  Is.  UT ;  },  2a.  U. ;  lin.,  Ss.  each  . 
poetage  extra.— Lvmt,  Tool  Merchant,  197,  Hackae.v-road,  London. 

Hat    Bearer.    A  great  luxury.    Fits  all  hats,  6 

itampa.— T.  Rawsom,  Heaton-lane,  Stockport. 

Microscopic  Mounting  Materials.— All  kinds 

of  reqniaitea  aupplied  at  NoaxAJ«'a,  178,  City-ruad,  on  the  lowest 
terms. 

Wheel-cuttixig  and  Dividing  to  12  inches  dia- 
meter, in  braaa  only.— Clxoo,  Belinda-street,  Hoaalct,  Leeds. 

Wnte  for  Xing,  Mendham  and  Oo.'s  (Bristol) 

new  iLLoaraATU  Catalooos,  4|d.    Acknowledged  to  be  iavaluable 
to  amateurs. 

100  Packets  of  gentune,  freshlyHHived,  hardy  Flower 

Ssioe  for  Is.,  post  free.  Is.  2d. ;  all  aamed  aad  every  packet  different 
Probably  the  most  extraordiaary  shillingsworth  ever  offered  in  any 
advertisement.  If  Dot  considered  worth  four  times  the  amount  they 
can  be  returned,  and  the  sum  paid  will  be  at  once  refunded  in  full,  or 
the  parcel  can  be  sent  without  prepayment  if  aativfactory  references 
are  given.  Fresh  genuine  veeeteble  seeds  also  for  disposal.  Respect- 
abls  men  wanted,  to  add  to  their  income  by  selling  above  on  com 
misaion. — T.  RtcHAaoa,  5,  Cranham- terrace,  Oxford. 

Smokeriu  don't  buy  pipes  before  seeing  the  "  Medical 

rATXMT,'*   illustrated   paruculars,  post    free.— Addreas,    PxTSMTxa, 
63  Cotham  Hill,  Bristol. 

Microscopy.— Instructive  list  of  really  high-olass 

botanical  prcparationa,  with  sample,  3d.— WALTsa  White,  Lite-ham, 
Swaffliam. 

Boats,  14  by  4}ft.,   Hardwood    Frames,  oanrel  or 

clinker,  £6 ;  caah  with  order.— Ha  asieoir,  Dcvoraa,  Cora  wall. 

Fluid  Malt  is  the  best  aid  to  digestion  known. 
Fluid  Malt  is  invaluable  in  all  oases  of  debility, 


exhauatioa,  consumption,  coavaleaceace,  aad  weakaeas. 

Fluid  Malt  is  a  powerful  fattening  agent,  oontaining 

all  the  best  priaeiplea  of  the  choicest  Eaglish  Barley  Malt. 

Fluid  Malt  is  the  best  and  cheapest  preparation  of 
malt  sold.  Poet  ttm  for  la.  9d.  aad  3a.  6d.  of  RcrrsLL  Baos.,  Besley, 
Keat. 

Duplicate  Micro-Slides,  8s.  6d.  per  doacen.     Con- 

di^ioaal  approval.       List  (returaahle)     for  atamp.— Micaoscorisr, 
Mottram,  Maacheeter. 

CheM  Bubber  Stamps.— Name,  is.  8d. ;  address, 

la.  M.    Warraated  best  make.    Cats  free.    Ageate  wanted.    Warrs 
aad  Co.,  New  Wimbledoa. 

Boilers,  all  kinds  and  sizes.— Veitioal,  Portable, 
Coraish.- The  GaAHTXAX  CaixK  aad  laoa  CoMrAJiT,  Limited, 
Oraatham. 

Capital  4H.P.  second-hand  Engine,  nearly  equal  to 
new,  low  price  takea.— Geaxk  Co.,  Oraatbam. 

Vertical  Engines,  newest  designs,  with  or  without 
boilera.— The  OaAifTHAH  CaAna  aad  laoa  CoarAvr,  Limited. 
Oraatham. 

Fretwork.— Tools,  Materials.    New  catalogue,  oon- 

taiaing  400  illustrations,  free,  4  stemps.— J.   Howaed  and  Co.,  Eaat 
Dereham. 

Oydists.— Use  "Graphine"   on   your    chains;  no 

frease,  will  not  hold  dust,  B  stamps,  free.— WoLvr  sad  Sov,  Falcon 
encil  Works,  Battersea,  S.W. 

Bedpefor  Raspberry  Sherbert,  refreshing  bever- 

ajre.  verv  fruity  flavour,  7  stamps.— Roa  in  son,  Chemist,  93,  Tiafalgar- 
street,  Brighton. 

Model  Engines.— Lucas  and  Davies'  Enlarged  and 

rUttstrated  Catelogne,  castings,  finished  parts,  Ac.,  poet  free,  4d. 

The  Above  contains  all  information,  and  is  illustrated 

ft'om  photographs  of  the  finished  engines. 

Two  New  Features  introduced.— Triple-expansion 

Engines  aad  Beat  Steel  Crankahafta  are  eaUrely  origtaal  aoveltiee. 

Photos,  of  these  Triple  Expansion  Engines  can  be 

bad,  price  6d.,  post  free  7  atamp*. 

The  Designs  are  all  new,  and  are  not  copies  of  the 

stereotyped  models  of  other  firms. 

We  Oourt  Comparison  for  novelty  of  design,  finish 

of  engines,  and  quality  ofcatuaf!*. 

Models  of  every  description  repaired  and  put  in 

working  order. 

Lucas    and   Davles,   Mechanical  and  Soientiflc 

Model  Makers,  31,  Charles -strrft,  Hatton-garden,  London,  E.C. 

Fossils,  duplicates.  Greens  and  others,  named  and 

localised.  List  on  application.— C.  Fkamklakds,  West  End-Une,  N.W. 


THE  sixPENyg    SALE  coiuinr. 

Adoertitementt  are  inter ud  in  tkit  column  ai  the 
rue  o/6d./or  the  Jiret  16  uorU;*and  €d,  for  even, 
$%cceeding  8  word*,  '  ' 

New  piustrated  Price  List  of  Screws.  Bolts  and 


Astronomical  Telescope.— Apparatus  and  parts 

made   to   order.— A.   CLAaxsu»,   3%    Bartlett  s-buildings,  HoIborB- 
circus,  London. 

Astronomical  Eyepieces,  any  power,  fitted  to 

any  telescope,  15s.  each.— CLAaxsojc . 

Transit  Instrument,  by  Roes,  on   iron  stand, 

perfect  adjustment,  new  condition  ;  alao  others.— Ci.ABKSo!f. 

Equatorial,  by  Cooke,  of  York,  slow  motions,  will 

carry  up  to  4iia.  telescope,  £13.— CLAnxsoM. 

XTniversal   Equatorial,  with   circles  on  tripod 

staad,  will  suit  any  telescope  to  4in.,  Jt6.— Clarxsus. 

4in.  Telescope.  Cooke  and  Sons,  York,  new  condition, 

on  tripod  stand,  diA^onal  and  fi«e  eyepieces. — Claxkhom. 

Astronomical  Telescopes,  some  in  stock,  good 

condition,  by  leaUing  mAkem. — (.LkUkKuN. 


Astronomical  silver-on-glass  Telescopes,  Mountings 

made  for  theae  i  alao  fiata,  finders,  rack,  eyepieces,  mounte.— <!;lakx- 
Son. 

Astronomical  Telescopes  (good)  sold  for  private 

owners  if  reasonable  prices.— Clajusoit,  3B,  Bartlett's- buildings, 
Holbom  Circus. 

"The    Amateur.'*     A    paper    for    Fretworken, 

Carvers.  Inlayer*.  Painters.  .Sixpence  monthly.  Ltste  of  latest  devigns 
fVeeonspplicstioa.— HanxT  ZiLtxs  sad  Co.,  34  aai  3*,  Wilsoa- 
slrast,  Fttsbury,  Loadaa,  E.C. 


24  sets  of  Carving  Tools,  separately  or  tojsvtbtf. 

the  whole  for  £Mi,  cost  £30.— %pply  to  CcELnto  Ht  mtix,  £^ ,  Bi»- 
comb«,  Bournemouth. 

Smoke   British    Herb    Tobacco.  —  Rpl^kljd  * 

flavour,  deliffhtf^il  iN^rfume.    Neither  iajunoua,  like  ordlntrjr  toUt^ 
aor  expenure.— Below. 

Smoke  British  Herb  Tobacco.— Qnait«rpooBd 

(aearly),  7d. ;  half-pouad,  la.,  post  free.— Kxiomt,  Druggist,  9w^ 
mouth. 

86  Neur  Trade  Bedpes  for  6  stamps.   A  (ovtow 

worth  £60  if  used.— Jauxsox,  Linenhall-stieet,  Ballymeus. 

Lathe  Heads,  8in.  back-geared,    bored,  phsed, 

12a.  6d. ;   3|ia.,   16a.     Particulars,  stamp.— JAaaArr,    Qttte&-<n** 
eiceater. 

Ideas  Worked  Out.— Models,  fto..  designed,  tom 

moderate.    Address  -  .A.  Kama,  332,  VauxhsiU  Bridge- road. 

Mica  or  Talc  out  for  all  puxposea  by— C.  Jontios, 

87,  New  Oxford- street,  W.C. 

Bedpe  for  Summer    Beverage,  inrigontnu^ 

tonic.  Recommended  by  Mr.  Booth.  19  stamps— It ubixms,  Ctrimtt, 
03,  Trafalgar-street,  Brighton. 

Negatives  Betouchlng,  Flatee  Developed,  uJ 

Printing  for  amdteurs.     Prices  moderate. — Hxv  Kuxas,  The  "^-tiMs 
Durham- road,  Spennymoor. 

Annature,  pimching,  cog,  rings,  S],  5,  and  6hL,  pm 

charcoal  iron.— ICd,  George-street  West,  Birmingham. 

Machinery    for    sale.— Engines,   Boilers,  TrhMl<. 

List  on  appliration. — Apply,  ScrEaiMTKSDCJiT,  Millard  Engjtt^ru 
Laboratory,  (izford. 

Indiarubber  Stamps  and  five  other  a<v«oited  jwo- 

flUble  Trade  Secrete,  Is.  Id.,  post  free.— Tat Loa,  M'owlbiac-t'iwi, 
Dewsbury. 

Launch  Engines,  din.  4|  and  3in.  bore.   BaOos 

Lathea,  all  kiads  of  Machinery  at  reduced  pricea.— S.  Sxna. 

Propellers,  improved  pattern,  12in.  to  doln.,  in  stock. 

stuffing  Boxes  and  Sbafta.— S.  Smith,  11.  West-strett.  Sobo,  W.C. 

Diamond  Drills,  from  is.    Spring  I>rill  Stoek  ud 

postage,  la.  3d.  ;  Upright,  do.,  4s.  Iftd.— Below. 

Diamond   Points  for '  aU    kinds    of  engtiTing. 

writing,  and  ruling,  fVom  3s.  6d. — Below. 

Diamond  Turning    Tools,   for  truing  Emexr 

wheels  and  taraiag  hard  steel,  Irora  6s. — Below. 

Olaaers'  Diamonds,  ttcfm  as.   6d. ;  Circular  ud 

Tube  Catting  Diamonds,  Diamonds  for  Lapidaries.- Below. 

Diamond  Sparks,  for  China  riveters,  from  61- 
Woods  sad  Toussaimt,  ft4,  Speacer-  street,  ClerkenweU,  London. 

Catapults,  7d.,  9d.,  lOd.,  is.  free.    Elastic,  ad.,  9d., 

4d.,  fid.  yard.—  BaLLXviLLX,  St.  Mark's,  Cbelteabam. 

Paris  Exhibition.- Pkessnre  of  urgmt  orden  pp- 

veated  our  exhibiting,  but  one  of  our  firm  will  be  in  Paria  uo  Juij  1« 
and  is  open  to  ap|K>intmente. — BaiTAiiaiA  Co.,  Colchester. 

Tool  Dealers  and  Stationers  supplied  vitii  o«r 

Lathe  Books.    Other  mechanical  works  will  shorty  be  puUi^Lnl. 

Above  Book  contains  chapters  on  Metal-Sptnmof  «> 

any  Lathe,  Rudimente  of  Oraameatal  Turmag  aad  Srrev-caiuaf 

Also  valuable  chaptexa  on  Ohuok-Maklng,  lagla 

of  cutting  tools.    Price  3s.,  free  by  post. 

Several  Soiled  Copies,  2s.  each.— BaiTAjmi  Co., 

Colchester. 

Gas  Engine.— A  9|H.P.  Tangye  Gas  Engine  Is  w 

condition,  to  oe  sold  cheap.— Apply  T.  Baowa  tmd  Ce.,  Wila*t 
gardenia  aiagslaad-road,  M.,  whore  eagiae  may  be  seea  maaiaf,  ti 
appoiatmeat. 

Sav,  Boss!    Every  young  man  should  read  No.1 

Doa't  forget  to  send  fbr  cataloffue,   post  free.— Mat,  M^  RotkBiL.'- 
avenue,  Harlesden,  London.  N.W. 

Engine     Castings.— Half-horse-powor,    Lsoa^ 

Horiiontal  or  Vertical,  New  Desigas,  complete  witli  Forging*.  I3i  ii 
— Tom  UK. 

Castings.— New  Designs  and  Price  Luti  of  Perfect 

Castings,  1  stamp.— Tom LtN,  Highfleld-terrace,  Bamsley,  TorlL»hi». 

Brass  Lacquering,  Bronzing.— 30  Trade  Eri^pn 

with  fViU  instructions  for  various  colours,  Is.  3J.,  po»t  free— Tk^sw* 

French  Polishing,  Eboniidng,  Staining,  Tanu«b- 

ing,  &Cn  13U  Recipes  or  Trade  Secrett,  with  fwU  ka»tnii-uaB«  tai  .' 
tuu,  Is.  3d.,  post  free.— ToMLiM,  llighfleld-trirrace.  Barot^fi  \»'^ 
shire. 

S.  BottonOi  Carshalton,  supplies  the  foUowioir 

Electrical  Books  and  Apparatua.  Invaluable  to  Electric  si  ABrtU-.^* 
and  Engineera. 

**  Electric  Bells    and    AU  About   Then-" 

Bottone's  nsw  book,  post  free,  aa.    Indispensable  to  bell  fitters. 

"  The  Dirnamo :  How  Made  and  How  TTted." 

2a.  fid.,  post  tttM.    Fully  explained,  illustrated,  fifth  edition. 

*'  Electrical      Instrument      Making    ^^ 

AMATXcaa,"  with  60  Ulnstratieaa,  post  ftec,  Ss.  Third  eX ties  aa« 
ready. 

Dynamos  of  the  Highest  EAciency.  fi«o 

Ifis.  to  £30 ;  for  lighting,  plating,  cautensing,  aad  expeniaefitsJ  «•'* 

A  beautiful  little  Dynamo  that  lights  eadly  two  si* 

volt  lamps,  post  free  ia  box,  16s.  9d. 

Castings  and  Parts    of   aU    the   Motors  tad 

Dynamos  recently  described  m  the  Esbuaa  MscH4.vtc  »uppli(«l 

Wimshurst  Machines  from  £l.    Accomnlator*, 

Sa.  per  cell.    Box  Batteriea,  £1.    Sample  tin  Chroouc  Acid,  U 

Dynamo   Castings.- Beautiftil    sets    for    5e.^ 

Dynamos,  finished  ready  for  wire,  10%.  each ;  warranted  efiaeat. 

Punchings  for  laminated  armature,  from  I^iat^ 

Bin.  in  diameter.  fh>m  4s.  to  flOs.  per  groes. 

Ammeters,  Voltmeters,  Galvanometers.^ 

each.  Tangenta.  10s.  Standard  Uhmi^  3s.  fid.  Bndgei,  As  u<^ 
lid.— S.  BoTTOji^  Carshaltoa. 

Piles  1— Palmer's  **  Indian  Ointment"  cures  i^n^ 

oases,  ISld.,  3a.  6d.,  iateraal  remedies  iaduded.— Chapet-torran.  "<* 
Aucklaad,  Durham. 

Palmer's  Benowned  Preseriptioixfl.  ^.^ 

\n  qnicklv  Urethral  Diseases,  ao.    Thirty   yean'  oMtt\\\     '  * 

rmg  pilli 


Cure 

purifyi 


Diseases, 

lis  induded.^Above. 


Water-Motor,  drives  any  light  maehiocry,  pz^«  ^ 

— Waltu:(,  9,  Queen  Anne  itrvet.  Sbelt^in,  t<ti>k».  st«S*. 

Bapid  Bectilinear  Lens.  hair-plat«,  cu«t  Vt  ^'^^ 

Uke  ;fls.    Approval.— Jam rs  li|»circuvrK,  fiis  llt^sfta  «tn<.  •'•• 


Keyless  Silver  Chronogrr 

fifths  of  aecnnds,  rompensatioo  balance. 
Jewelled,  new  last  Janaarv,  cost  £l<\  pn 
W.  E.,  11,  Alfred-street.  Bow. 

Organ  Pipes.— Metal,  Pa| 

materiala,  p4rte.  eiew  list,  atarap.— Bi 
cheater. 
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SPEED    RSOULATOaS    FOB    FRIKE 
HOVERS. 

AS  soon  aa  prime  movers  began  to  be 
general  lyadoptod  for  driviiiK  machinery 
under  conditions  of  variable  load,  the  neoos- 
sity  of  providing  some  automatic  means  ol 
controlling  their  velocity  became  apparent. 
In  steam-engines  this  was  especially  evi- 
dent ;  in  water-whoals  the  eatreme  velocity, 
when  the  load  is  removed,  is  limited  by  that 
of  the  water  supply,  and  therefore  would  not 
become  excessive;  but  with  steam  as  the 
motive  force  the  case  is  widely  diflerent,  and 
upon  the  sudden  removal  of  the  load  an 
engine  wnuld  attain  a  destructive  velocity 
before  the  attendant  could  check  it,  were  no 
self-acting  provision  made  for  such  an 
emergency. 

The  irregularities  to  be  met  by  such 
apparatus  as  that  to  which  we  refer  are 
extersal  to  the  engine,  inasmuch  as  they  are 
intended  to  deal  with  variationB  of  load  in 
comparison  with  the  mean  effort  of  the 
engine,  the  cyclical  variations  due  to  ex- 
pansion being  met  by  the  inertia  of  the  fly- 
wheel, or  in  some  cases  by  other  equalising 
appliMcos  which  during  one  part  of  the  stroke 
store  up  excess  work  to  be  given  off  at  a 
subsequent  period  duringthe  cycle  of  action, 
which  may  extend  over  one  or  two  revo- 
lutions, according  to  the  kind  of  prime  movei 
used.  Inasteam-en^ethecyclewillbecom- 
pleted  in  one  revolution,  hut  in  some  [petro- 
leum for  instanoe)  motors  only  one  stroke  in 
four  is  effective,  m  which  case  the  cycle  will 
extend  over  two  revolutioiis. 

The  regulation  of  the  speed  of  an  engine 
must  be  effected  through  tte  supply  of  steam 
to  it ;  henc«,  if  the  load  is  dinunishod,  the 
steam-valve  must  be  proportionately  closed, 
and  opened  if  the  load  is  inciflased.  To 
effect  these  movements  autonmtically  the 
tendency  of  the  engine  to  quicken  or  alow 
down  on  a  variation  of  load  is  taken  advant- 
age of ;  but  for  perfect  working  the  actual 
variation  of  velocity  should  only  be  momen- 
tary, and  the  maiiinery,  although  running 
under  an  altered  load,  snould  resume,  with- 
out delay,  its  normal  speed,  and  in  the 
endeavour  to  attain  such  a  result  much  study 
and  experiment  have  been  devoted. 

The  fundamental  and  earliest  form  i 
the    conical   pendulum,    known   aa  Watt' 


jointed  at  £  to  a  vertical  spindle 
and  with  which  they  revolve,  k  r 
are  links  jointed  to  these  arms 
sleeve  m  on  the  spindle,  which,  rising  and 
falling  with  the  groator  or  less  divergence  ' 
the  bolls  a  a,  actuates  a  lever  mn  fixed 
the  spindle  n  of  the  steam  valve.  If  the 
balls  are  revolving  at  a  uniform  velocity 
their  divergence  wSl  bo  determined  by  the 
two  forces,  gravity  and  centrifugal  force, 
the  former  acting  vertically  in  the  direction 
a  d  and  the  latter  horizontally  in  the  direc- 
tion ae.  Let  af  >  the  intensity  of  the 
mtative  and  a  i  =  that  of  the  centrifugal 


Then  there  will'b 
acting  at  the  point  a 


L  equilibrium 
these  three  being  the 


centrifugal  force  ai,  and  tne  tensile  resist- 
ance of  the  arm  ah,  which  latter  will  equal 
the  resultant  a  &  of  the  two  other  forces  and 
act  in  the  same  straight  line  with  it.  hf 
B  a  i.  being  opposite  sides  of  a.  parallel<wram. 
By  similar  triangles  b  c  :  a  e  :  :  a/ :  hf. .  (1) 
Let  W.the  weight  of  the  baU  at  a, 
V  •■  its  velocity  in  feet  per  second,  g  =  32'19 
(the  measure  of  gravity),  C  =  the  centrifugal 
of  the  ball,  and  H  =  the  height  of  Uie 
point  of  suspenaion  above  the  plaive  of  revo- 
lution of  the  ball  in  inches.     * 

is  the  radius  of  the  circle  in  which  the 
ball   a   revolves;  therefore  its  centrifugal 
Vf   v' 
...  .       "'      *-^=  MdW=   a/i 


governor,    ^le  prineipls 
very  simple,    hot,    as    w 

desired  result  is 


desired  result  is  only  approximated,  i    *  " 
speed  of  the  engine  reguJ»*<^  *™  i*  '*• 

foTD  not  kept  absolute 


1  the  prc^rtion  (I) becomes  6< 
,'    I  ;  whence  6  e  =      \  - 
iber  of  revolutions  oi 

2x31416  xa.jae) 


UN=the 
the  ball  per  minute, 


previous  expression,  6  e  =  ^-^ 

ndH.12.i,.?'^l«. 

From  this  it  is  evident  that  in  altering  the 
supply  of  steam  to  the  engine  the  velocity 
must  also  alter,  because  the  movement  of  the 
valve  spindle  n  is  accompanied  by  alteration 
of  the  height  '  "  '        '  '  ' 


amount  of  such  supply  depends  on  the  posi- 
tion of  the  plane  of  revolution  of  the  balls, 
and  therefore  the  normal  speed  can  only  be 
maintained  while  the  effort^of  the  steam  is 
in  equilibrium  with  the  resistance  opposed 
to  it.  i(ci^-  . 

In  a  form  of  governor  much  in  use  small 
balls  are  used,  and  the  coUapcang  effort  of 
gravitation  ia  enhanced  by  a  load  shown  in 
Fig.  2,  resting  upon  the  sleeve  m,  and  exert- 
ing its  weight  through  the  linta  kin,im.  If 
the  rods  carrying  Sie  balls  are  equal  in 
length  to  those  by  which  the  central  weight 
is  suspended,  the  latter  will  rise  through 


'S" 


and  to  maintain  this  altered 
position  the  new  velocity  must 
ihat,  in  point  of  fact,  all  that  is  effected  by 
the  governor  as  described  above  is  the  regula- 
tion of  the  supply  of  steam  in  accordance  with 
the  amount  of  work  being  done  at  any  time. 


it  prevents  the  poar' 
increase  ther«in.  K 
simple  form  of  gun 
tamed  at  Ota  Iowk  ( 


and  with  as  slight  a  variation  from  the  normal 
velocity  of  the  prime  mover  aa  ia  practical. 
Prompt  and  constant  control  of  the  steam. 
valve  IS  absolutely  necessary  for  a  governor 
to  be  of  any  real  utility ;  but  excessive  sensi- 
tiveuese  is  an  evil,  as  if  the  apparatus  starts 
into  action  on  every  momentary  variation, 
the  velocity  will  be  kept  in  an  altogether 
unstable  condition.  Some  vary  sensitiva 
governors  have  been  used  to  which  it  was 
found  necessary  to  attach  appendages  to 
sleadv  their  movements,  pistons  in  partially- 
closed  air -cylinders  and  other  equivalent 
appliances  having  been  used  for  this  purpose. 
Inis  mode  of  procedure  is  obviously  opposed 
to  all  common  sense,  for  it  is  ridiculous  to 
give  a  machine  a  special  propei-ty  simply  to 
counteract  such  property  by  a  finlher  com- 
plication of  the  arrangement. 

In  order  to    obtain    an  absolutely  even 

_eed,    it   is    evident  that  the  number  of 

revolutions  of  the   governor   ahould  be  the 

same  at  all  heights  o?  the  plane  of  revolution 

of  the   balls,  and  therefore  the  collapsing 

effort  upon   the  balls,  instead  of  being  only 

their  constant  weight,  must  be  variable ;  in 

what  ratio  we  shall  subsequently  show. 

At  first  thought  it  might  appear  that  if 

ipt  constant 

of  the  bolls 

being  done 

en  that  this 

rying  speed 


.  and  the 
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twice  the  space  (vertically  measured)  that  Is 
traversed  by  the  balls ;  nence,  w  being  the 
weight  of  one  baU,  and  W  that  of  the  central 
load,  the  height  6  c  in  the  loaded  governor 
will  be  to  that  in  tie  simple  governor  as 
w  +  W  is  tow,  and  the  Bonsitivencsa  will 
increase  in  the  same  ratio.  In  this  cose  the 
weight  in  which  the  oontrifug^  force  is 
generated  is  w,  and  that  acting  gravitativoly 
---    +W/or  each  ball.    """  ■"      " 


then,  proceeding  as  before,  i' 


_P-g  ■(■")■ 


and   thence,  by  similar  steps,  b  e 
2935  -  565        .  -^j,        P      2933  .  655 


',  andN"--^ 


Therefore  P  = 


N'. 


-(*') 


(2) 


As  it  may  h 


2936  .  666 

assumed  that  the  governor 
BT  reqnired  velocity  in  rela- 
tion to  that  of  the  motor  it  is  intended  to 
control,  it  is  evident  that  when  the  loaded 
governor  ia  used  the  central  weight  can  be 
arranged  to  give  the  requisite  sensitiveness 
without  invoking  the  use  of  moderating 
adages. 

constant  velocity  is  required,  N  will  bo 
constant,  and  then  it  is  seen  fi'om  the  last 
equation  that  the  sum  of  the  vertical  com- 
ponents P  must  vary  aa  6  c ;  when  the  ball.s 
with  increasing  velocity  fly  out,  P  must  be 
reduced  in  the  same  ratio  aa  6  c  in  ordor  to 
maintain  the  normal  speed. 

In  Higginson's  governor  the  variation  of 
the  vertical  componenta  ia  effected  by  using 
in  connection  wiui  a  loaded  governor  a  rock- 
ing shaft,  on  the  ends  of  which  are  vessels 
containing  mercury,  the  said  vessels  com- 
mimicating  with  each  other  by  tubes  top 
and  bottom,  aashown  in  the  diagram.  Fie.  3; 
a  is  the  sleeve  below  the  permanent  load 
from  which  the  arm  a  b  poaaes  to  the  spindle 
shaft  b ;  upon  this  shaft  is  on  arm  havm^  at 
its  extremities  the  vessels  n  and  d  containing 
mercury,  and  communicating  with  each  other 
by  the  tubes  ee  and//*.  When  the  balls  are 
in  their  normal  position  the  vessels  c  and  it 
contain  equal  quantities  of  mercury;  but 
when  the  sleeve  a  rises,  d  ia  elevated  and  c 
depressed,  causing  a  flow  of  mercury  from 
the  former  into  the  latter,  and  causing  a  cor- 
responding partial  counteraction  of  tne  load 
W ;  when  the  sleeve  descends,  the  contrary 
effect  is  produoed,  and  the  doscent  assisted 
by  the  now  of  mercury  trom  ttad. 
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Let  the  weight  of  each  ball,  with  an 
allowance  for  the  arms  attached,  be  61b., 
the  permanent  load  on  the  sleeve  801b. ,  and  the 
number  of  revolutiona  per  minute  200.    The 

normal  height  will  then  be  H  "   — 


iC 


86       35226 
6     *  4000U 


N* 


12-62in. 


The  amount  of  pressure,  upwards  or  down- 
wards as  the  case  may  be,  to  be  put  upon 


FiQ.  3. 

the  sleeve  for  one  inch  alteration  in  H  will 
be  86  -  12-62  «  6-814lb.  The  difference  of 
weight  in  the  two  vessels  e  and  d,  due  to  the 
passage  of  mercury  from  one  to  the  other, 
will  be  twice  that  of  the  mercury  passed ; 
therefore,  if  Wm  is  the  weight  required  to 
pass  from  one  vessel  to  the  other,  and  P.,  the 
pressure  in  pounds  required  to  be  put  upon 
the  sleeve,  L  and  I  being  the  distances  between 
the  centres  of  the  vessels  e  d^  and  the  length 
of  the  arm  a  b  respectively  in  inches,  W.,   >• 

In  the  example,  letL  =  18in.  and  Zs=7in. ; 
rthen,  for  a  variation  of  lin,  Wm  ■  6*8 14 
X  7-18  a  2'649lb.,  which  is  equal  to  about 
5c.in. 

When  calculating  the  centrifugal  force  of 
the  governor,  allowance  must  be  made  for 
the  arms  as  well  as  the  bails ;  we  will  now 
show  how  the  complete  expression  for  the 
whole  apparatus  is  found.  If  r  =  the  radius 
of  the  path  in  which  any  body  is  revolving, 

its  centrifugal  force  is  — - —    =   C.     Let  a 

»  the  velocity  of  any  small  element  at  a 
distance  of  umty  from  the  centre  of  revolu- 
tion, this  is  called  the  angular  velocity  of 
the  whole  mass.  Now,  for  any  given 
angular  velocity  it  is  evident  uiat  the 
velocity  of  any  small  element  of  the  body 
will  vary  directly  as  its  distance  from  the 
.  centre  of  rotation.  Let  w  ~  the  weight  of 
the  small  element,  and  r  equal  its  distance 
&om  centre  of  rotation ;  then  its  velocity  v 

^  a  .  r,  and  its  centrifugal  force  =  ^'^^'^^ 


w 


— ^— ,  from  which  it  is  evident  that  the 


•centrifugal  force  varies  as  the  radius  simply, 
and  as  the  weight ;  therefore,  if  r  equals  the 
distance  of  the  centre  of  gravity  of  the 
whole  mass  from  the  centre  of  rotation,  the 

above  formula  (  — — J  will    apply,  what- 

.ever  may  be  its    form,  the  velocity  being 
also  taken  at  its  centre  of  gravity. 
We   will    illustrate    this   by   taking   an 

.example.  Let  each  ball  weigh  81b.,  its 
diameter,  if  of  wrought  iron,  will  be  3'8in. 
liCt  the  length  of  the  arms  and  links  to  sleeve 
be  12in.  from  the  centre  of  ball  to  centre  of 

j'oint-pin,  and  the  distance  (o.  Fig.  1)  of 
point  of  suspension  from  centre  of  vertical 
Bpindle  2in.  If  the  arms  and  links  are  of 
uniform  section  throughout,  say,  lin.  by  Jin., 
their  centres  of  gravity  will  be  in  tneir 
centres  of  length,  and  will  consequently,  if 
D  =  the  distance  of  the  centres  of  the  balls 
from  the  oenti-e  of  rotation,  have  a  radius  of 

rotation  =       I"     +2  =  ^+1.    The  ratio  of 

the  centrifugal  force  of  the  arms  to  that  of 
^e  balls  will,  therefore,  not  bo  constant. 


Assume  the  normal  plane  of  rotation  of  the 
balls  to  be  lOin.  below  the  point  of  suspen- 
sion, the  highest  being  9  and  the  lowest 
lOin.  The  radii  of  rotation  of  the  balk  at 
their  highest  and  lowest  positions  will  be 
0'827ft.  and  0*566ft.  respectively,  and  those 
of  the  centres  of  gravity  of  the  arms  and 

links  for  the  same  positions  in  feet  - 


0-827 


+  0-083  -  0-497,  and 


0  566 


+  0*083  =  0-366ft. 


At  200  revolutions  per  minute  the  respective 
centrifugal  forces  of  the  balls  will  be  for  each 

< —  -        _  _  . 

ball  at  the  highest  position  C  =  ; 


W .  NV 


2935-555 


_  8  X  (200)*  X  0-827        «^  .„„  ;      .   . , 
2935^565 ^•^^^^•'  ^^  **  *^^ 

,  .  'i-  n  8  X  (200)*  X  0-666 
lowest    position    C L_L_ 

=  61  •941b. 

The  section  of  arm  and  link  to  sleeve 
being  lin.  by  Jin.  =  0-75  sq.in.,  and  the 
the  length  of  each  1ft.,  the  weight  will  be 

2  X  0-75  X  3-33  =  5lb.,  because  a  bar  lin. 

sq^uare  and  1ft.  long  weighs  3'33lb.  The  cen- 
trifugal force  of  the  link-work  belonging  to 
one  ball  will,  therefore,  be — 

C   =AiLi200)^Jl_0:4?7.,  33.3gi^^ 
,  2935-555 

and  in  the  lowest  position — 

0  =  gx(200)«x  0-366  ^  24.931b. 
2935-555 

In  the  first  position  the  centrifugal  force  of 
the  arm  and  link  is  37*41  per  cent,  of  that  of 
the  ball,  and  in  the  secona  40-24  per  cent.,  a 
difference  of  1*37  per  cent,  on  the  centri- 
fugal force  of  the  ^nole  system,  which  is  not 
of  any  serious  practical  consequence.  In  this 
case,  m  making  allowance  for  the  link- work, 
we  fidiould  add  the  mean  38-82  per  cent,  to  the 
weight  of  the  balls,  making  an  enective  weight 
of  1 1  -  lib.  for  each  ball  and  links.  The  perma- 
nent load  on  the  sleeve  to  correspond  to  a 
velocity  of  200  revolutions  per  minute,  and  a 
height  b  e  corresponding  to  a  mean  height 
from  plane  of  revolution  to  point  of  suspen- 
sion will  be  found  as  follows.  The  point  b  will 
be  above  the  point  of  suspension  falling  at 
the  intersection  of  the  centre  line  of  the  arm 
produced  with  that  of  the  spindle  of  the 
governor.  In  the  mean  position  of  the  plane 
of  rotation  it  will  be  lOin.  below  the  pomt  of 
suspension,  and  the  radius  of  rotation  of 
the  ball  will  be  8'632in.  and  the  distance 
hoi-izontally  of  the  centre  of  suspension  from 
the  centre  of  rotation  is  2in.,  hence  5  « :  10  : : 

8  632  :  6*632,    therefore    b  e  =  ^'T.J^,  ^^ 

6-632 

*  13-Oldin.    Then  from  equation  (2)  we  find 

^  ■  2935-561'  ^Pla<5"3^g  (*  0  ^7  ita  value 
in  feet,  1-084,  and  the  other  symbols  by  their 

1  T>         (200)«x  IM  X 1-084  tfiomv 

values,  P  -  2935-555 ==    ^^^'^^^- 

The  permanent  load  on  the  sleeve  "'163-9 
-ll-l  =  152-81b. 

We  have  ^ven  the  radii  of  rotation  of  the 
balls  for  different  heights  of  the  plane  of 
rotation ;  but  without  snowing  the  method  of 
finding  them,  which  we  will  now  do  by  aid 
of  the  diagram,  Fig.  4.  a  is  the  centre  of 
one  ball,  a  h  the  centre  line  of  the  arm 
supporting  it,  e/  the  centre  line  of  the 
spmdle  of  the  governor,  hd  &  line  drawn 
paralle  to  ef  from  the  point  of  suspension  h 
to  meet  the  radius  of  rotation  aemd.  In 
our  example  do  =  2in.  Because  h  a  dia& 
triangle  having  a  right  angle  at  d,  therefore 
(a  dy  +  (A  dy  -  (a  hy  -ad'  V{ahY  -  {nd)'. 
But  a  h  »  12in.,_and  il  h  d  =  lOin.,  a  d  - 

V 144  -  100  -  1/44  =  6-632 ;  and  radius  of 
rotation  -  (o  c)  =  (a  d)  +  (d  c)  =  6*632  -f  2 
»  8-632in.  The  height  b  e  was  found  from 
the  properties  of  similar  triangles,  whereby 
b  e  :  hi  ::  ae  :  ad. 

Two  or  three  forms  of  governors  have  been 

invented  at  different  times,  in  which  springs 

act  in  aid  of  the  gravity  of  the  balls.    From 

I  the   foregoing   investigations,    however,  it 


appears  that  the  vertical  load  should  vary  a^ 
b  e,  and  should,  therefore,  decrease  when  the 
baUs  are  rising ;  the  action  of  the  springs  ai 
hitherto  applied  produces  an  opposite  efiect 
as  the  force  of  the  springs  increases  with  a 
rise  of  the  sleeve  and  diminishes  as  it  fall^, 
thus  adding  to  the  natural  defects  of  the 
apparatus ;  nor  does  it  seem  possible  so  to 
arrange    springs  as  to  obtain  the  desired 


Fio.  4. 


result,  for  if  arranscKi  to  assist  motion,  they 
act  with  a  diminianing  effort  as  the  more- 
ment  proceeds. 

The  steam- valve  actuated  by  the  governor 
must  be  perfectly  balanced,  so  that  &e  steam 
pressing  upon  it  shall  not  either  aid  or  hinder 
the  movement  of  the  sleeve  upon  the  vertical 
spindle,  and  the  connections  are  to  be 
so  arranged  that  the  valve  shall  act  imme- 
diately upon  any  alteration  occurring  in  the 
position  of  the  governor  balls.  P.  C. 


ARTIFICIAL    SILK 

ONE  more  triumph  has  recentlv  been  added  to 
those  won  in  the  domain  of  the  science  of 
chemistry,  and  the  problem  of  imitating  the  pro- 
duct of  the  silkworm  has  been  solved. 

The  serious  epidemics  which  have  from  time 
to  time  threatened  the  existence  of  the  filk  in- 
dustry of  France  and  other  countries  hare 
engaged  the  attention  of  many  scientiBts.  The 
biologists  have  chiefly  endeavoured  to  disoorer 
the  cause  of  the  so-called  silkworm  disease,  and 


the  means  whereby  it  may  be  prevented ;  hitherto 
their  efforts  have  met  with  indifferent  suw-ess 
Like  the  Phylloxera,  or  grape-vine  discise,  th'' 
silkwonn  epidemic  appears  to  be  'due  to  certaui 
climatal  conditions,  which  are  exceedingly  difli- 
cult  or  imposeible  to  grapple  with. 

The  difficulty  has  been  approached  from  a  o,\i' 
ferent  standpoint  by  the  chemists:  these  hauj 
sought  to  produce  in  their  laboratories  a  material 
which  should  be  not  merely  a  clever  suUtituU^ 
for,  but  an  actual  imitation  of,  natural  silk. 

As  long  ago  as  1884,  in  the  month  of  May,  3  ■ 
Blanchard,  in  the  course  of  his  presidentwl  «'i- 
dress  to  the  Acadftmy  of  Science  at  Paris,  aUuatni 
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to  thia  iubJBct,  and  challenged  chemutrj  to  solve 
the  probl^.  This  she  has  done.  Shdrtlj'  after 
Uie  piesideat  of  l'Acitd6inie  dea  Sciencea  liad 
Itid  this  problem  before  the  sdentiflc  world, 
another  French  aavant,  M.  de  Chudonnet,  hit 
upon  B  method  by  meona  of  which  he  beheved  its 
solution  could  be  olitainod,  and  foreseeing  groat 
difficulties  and  much  labour  before  Ti™,  he  de- 
poidted  with  the  secretary  of  the  society  a  sealed 
paper  setting  forth  his  idea.  This  was  done  in 
order  to  secure  the  honour  of  priority  to  himself 
should  meanwhile  the  matter  be  worked  out  by 
someone  else.  This  appears  to  be  tho  custom  on 
the  Continent,  and  might,  by  the  way,  be  prac- 
tised with  advantage  more  frequently  in  Eng- 
land, for  it  guarantees  a  disooveror  s  priority 
against  those  who  might  lay  claim  to  bis  ideas- 
It  is  often  extremely  difBcult  to  decide  to  whom 
the  honour  is  doe,  especially  wliere  rival  scientists 
belong  to  different  nationalities;  but  the  "  sealed 
paper"  system  would  save  endless  heartbum- 
ingB, 

Al.  de  Chaidonnet,  having  secured  his  ground, 
act  to  work  upon  this  difficult  problem,  and  on 
tbe  Tth  of  May,  1889,  he  annooncod  its  flnnl 
accomplishment.  It  soon  became  apparent  that, 
in  order  to  produce  a  thread  which,  by  reason  of 
its  transparency,  silky  texture,  and  brilliancy, 
Bhould  compare  favourably  with  natural  dlk,  it 
«'ould  be  neceasary  to  spin  it,  so  so  speak,  from 
Bomo  liquid  solution. 

Cellulose  [nCH„O0  was  chosen  as  the  starting 

point.     Various  sources  of  this  substance  w. ' 

first  tried ;  but  it  was  eventually  found 
convenient  lo  employ  cellulose  obtained  from 
certain  parts  of  youn^  wood.  It  was  prepared 
in  a  stato  of  great  purity  in  order  to  avoid  any 
complicattog  sub-reactions  with  the  chemicals 
employed.  With  this  material  a  pure  octo-nitro- 
cellulose  ia  made  by  treatment  with  nitric  add 
(ILNOJ,  and  then  dissolved  in  a  miztore  of  38 
parts  of  ether  [C,H,,0],  and  42  parts  of  alcohol 
(C,U,0)  in  a  proportion  of  6-5  per  cent.  Such 
a  solution  is  t«med  collodion. 

The  collodion  is  placed  in  a  reservoir  ot  tinned 
copper,  in  which  an  air-pnmp  ke^  ap  a  pres- 
sure of  several  atmospheres.  This  is  connected 
with  a  delivery  tube  lying  on  an  inclined  plant 
on  which  ore  fixed  glass  tubes,  each  drawn  oi 
into  a  capillary  part,  A  (vide  diagraml .  A  second 
tube,  B,  Burrounds  each  of  these  capillary  tubes, 
ajid  contains  water  continually  aupplied  at  the 
tubnlo  C.  The  water,  kept  in  by  an  indiarubber 
WHSher  at  D,  circulates  round  the  tube.  The 
collodion  forced  out  from  the  aperture  A  is  imme- 
diately solidified  at  the  aur^e  on  contact  with 
the  water,  and  flows  with  this  water  as  a  thin 
tltreod  or  filament  around  B.  A  small  automatic 
arrangement  now  comes  into  play,  and  the  fila- 
ment IS  led  on  to  a  bobbin  and  so  wound  off.  The 
thickness  of  the  thread  can  be  regnlated  to  i 
nicety,  and  the  hanks  are  made  up  as  in  the  ordi. 
nsry  way. 

The  ojMration  of  denitnltion  is  then  pro. 
tccdod  with.  Substitution  products,  consist, 
ing  of  starch  ot  ceUolose,  in  which  hydrogen  is 
more  or  lew  replaced  by  nitryl  (NO,)  are  termed 
pjTOiylina.  This  "thread''  ia  a  pyroiylin. 
Maoy  pyroxylins  lose  their  nitric  acid  even  in 
pure  water  ;  but  more  completely  in  dilute  nitric 
acid  itself. 

The  nitric  acid  is  removed  by  a  process  of 
dissociation  which  is  carried  to  a  greater  extent 
if  the  bath  be  kept  cold  and  dilate.     The  acid 


should  not  have  a  greater  density  than  1-32,  and 
the  temperature  should  decrease  slowly  from  35° 

■  as-c. 

In  the  end  the  cellulose  hecomee  gelatinous, 
and  capable  of  absorbing  by  endosmosia  various 


llOcc.  of  KO.  per  giumme.  Collodion  can  no 
longer  dissolve  it,  and  it  has  lost  those  explosive 
properties  which  before  denitration  (being  then 
reaUy  a  sort  of  gun-cotton),  it  posaesaed.  It 
laj)  now  be  used  for  nmking  fabrics  without  fear 
of  danger ;  indeed,  it  is  claimed  that  owing  to  its 

'  power  of  absorbing  aalla,  it  can  be  ron- 

loBS  combustible  tluul  hemp  or  cotton  by 
cauaing  it  to  absorb  ammonium  phosphate  after 
'  has  been  denitrated. 

After  detritration  it  only  remains  to  dry  the 
filaments. 

e  dennty  of  this  artificial  silk  is  about  1  '4B, 
a  something  between  the  extreme  densities 
(1-43  and  1-66)  of  the  varieties  of  natural  silk. 

The  weight  which  it  will  bear  before  rupture" 
iries  between  2S  and  35kg.  per  sq.  mm.  ;  for 
.w  cocoon  silk  it  varies  between  30  and  46kg. 

Its  elosticih'  is  analogous  to  that  of  raw  ailk. 
Tt  is  able  to  bo  dyed  by  the  ordinary  procassee, 
and  it  is  said  that  in  brilliancy,  texture,  and 
genetal  beauty  it  even  surpasses  the  natural  pro- 
^  ice  of  the  cocoon. 

At  any  rate,  in  spite  of  the  disadvantage  of  not 
peesesaing  skillod  workmen,  M.  de  Chordonnet  is 
able  to  exhibit  at  tbe  exhibition  on  the  Champ- 
de-Uors  some  samplea  of  his  artificial  silk,  which 
appears  well  able  to  compete  with  the  finest 
produce  of  the  Lyons  silk  numnfactories. 


THE  ISLECTBIC  LiUSCH  "KAIIEN.' 

TH&  electric  launch,    Maiden,   designed  and 
moulded  by  Mr.  W.  Sargeont,  of  Strand- 

■the-Oreen,  Chiawick,  W.,  was,  during  the 
_jt  summer,  an  object  of  interest  on  the  '  ■ 
Thames,  especially  during  the  HenW 
Maidenhood  regattas.  This  carvel-built  craft 
shown  in  the  illustration  is  30f(.  Bin.  long, 
4ft.  lOin.  beam,  with  a  draught  of  2ft.  4ia.  aft 
and  2Zin.  mean.  The  electrical  energy  is  stored 
in  48  accumulators,  contained  in  ebonite 
boxes,  which  are  placed  in  lead-lined  trays 
under  the  seats.  The  midship  sections  of  the 
vessel  being  perfectly  .fiat,  in  the  event  of  the 
craft  taking  the  ground,  the  acid  contained  in 
the  calls  is  not  likely  to  alop  over.  Twenty-four 
of  these  cells  are  arranged  on  each  side  of  the 
boat,  and  with  one  charge  contain  electrical 
energy  sufficient  to  propel  the  launch  foi 
hours,  at  about  ten  milea  per  hour,     Tbe  i 

is  a  6in.   rmmiiu..h,  rotatiiw  at  about  SoO  l 

lutions  per  minute,  and  c^culated  to  give  about 
2}  brake  horse-power. 

In  the  eonnter  of  the  launch  is  placed  a  resist- 
ance-frame, and  over  that,  upon  the  deck,  axe 
fixed  two  switches,  one  for  starting  the  motor, 
and  the  other  for  revening,  both  being  under  the 
control  of  the  man  steering.  Tbe  ammeter  aud 
voltmeter  ore  also  in  his  view. 

The  motor  is  fixed  under  the  floor  aft,  and  ii 
connected  with  Uie  accumulators,  which  an 
worked  in  parallel.  In  place  of  the  objec 
tionable  whiirtle  of  the  steam  launches  a  large 
and  melodious  ship's  bell  (Jsnsen's  Patent),  which 
is  in  every  way  efficient,  is  placed  on  the  fore- 


deck  as  shown  in  illustiation,  and  sounded  elec- 
trically by  the  steersman,  the  current  being 
supplied  direct  from  the  accumulators.  All 
lights — port,  starboard,  and  head  lights — are  in- 
candescent lamps,  all  supplied  from  the  accutnu- 

All  the  accumulators  being  placed  under  the 
seats,  a  clear  space  la  left  fioia  stem  lo  stem, 
which  will  accommodate  twelve  comfortably.  In 
fact,  the  interior  of  the  Maiden,  fitted  as  she  is 
with  weD-stuffed  cushions  and  a  good  awn- 
ing, becomes  one  continuous  and  agreeable 
lounge.  The  seats  are  removable,  so  that  the 
BccumuIatorB  may  be  easily  examined  if  neces- 
saiy  at  tbe  time  of  charging,  which  is  proposed  to 
be  accomplished  during  the  night.  The  charging 
can  be  done  at  a  reasonable  cost  from  charging 
stations,  which  are  now  being  constmcted  and 
ilaced  up  the  Thames  by  Messrs.  Immisch  and 
Jo.  Theflrst ofthesestationswaedeeignedbyMr. 
Sergeant,  and  in  all  appearance  resembles  one  of 
the  Jorge  house  boats  common  on  the  Th.-une9. 
It  coosiaU  of  a  river  barge  7Wt.  long  by 
14ft.  beam,  on  the  floor  of  which,  upon  a 
suitable  foundation,  is  placed  a  semi -port- 
able compound  steam  -  engine  of  H  horse- 
power nnminnl.  CountershoftinK  placed  in 
the  fore-part  of  the  barge  is  driven  direct 
from  the  flywheel  which  runs  at  120  revolutions 

Ssr  minute.  This  connterahofting  drives  the 
ynamos  which,  through  insulated  copper  heads, 
supplv  the  current  to  the  aocumulatorB  in  the 
launches  moored  alongside  the  station.  The 
eng^o  ia  covered  with  a  large  lantern  in  the 
itjot,  which  con  bo  quickly  removed  if  at  any 
time  it  is  necessary  to  take  Uie  engine  out. 

Electrical  power  for  river  launches  is  now 
an  established  fact  on  tbe  Thames,  and  will 
probably  be  much  improved  during  this  year. 
Messrs.  Sergeant  ami  Co.  are  constructing 
three  verj-  elegant  electric  lannches,  one  of  which 
is  expected  will  be  the  fastest  overproduced, 
which  will  contain  accumulators  provided  by  the 
Electrical  Power  Storage  Company.  The  motor 
ia  specially  dodgnod  for  water  propulsion,  and 
will  be  fitted  with  Sorgmnt's  patent  motor 
shaft  and  thrust  block  combined,  which  is  self- 
lubricating  and  reduces  friction  to  a  minimum. 

One  launch  can  be  seen  in  the  couiBe  of  con- 
struction at  the  Kew  Bridge  charging  station, 
near  Kow  Uridgo.  The  next  charging  Htation 
above  Kow  Bridge  is  situated  opposite  the  water 
works  at  Uamplon,  and  is  the  floating  one  before 
mentioned.  AnH  it  is  also  proposed  by  this  firm 
to  construct  a  station  above  Hichmond  Bridge. 
There  will  be  no  difficulty  in  obtaining  suffident 
energy  at  any  one  of  these  stetions  (or  a  run  of 
50  or  60  miles,  according  te  the  capacity  of  the 


Tbe  annexed  illustration  is  executed  from  a 
photograph  of  the  Maiden  in  Brav  Lock  on  her 
Journey  from  Cookham  to  Kew  Bridge,  which 
was  accomplished  with  one  charge  of  electrical 

PRETZEL'S   BELT    FLACEB. 

IT  Is  not  wise  to  endeavour  to  put  a  belt  on  a 
pulley  whsn  tbe  shaft  is  in  motion ;  but 
there  are  occasions  when  it  is  nececsary,  and 
therefore  the  contrivance  patented  in  this  country 
by  Mr.  Pretiel,  of  Berlin,  may  be  useful,  as. 
according  to  the  patentee,  his  appliance  enables 
one  to  safdj-  put  a  belt  or  stmp  on  to  a  pulley 
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while  the  latter  ia  in  mot 

bolt  pliioer  ia  represented  in  side  view'  in  Pig.  , 
and  in  front  view  in  Fig.  2.  Figs.  3  and  4  arc 
ficn-B  itlustisting  tho  action  of  the  appliaooe 
whilst  placing  a  Sell  over  a  pulley.  Tho  appli- 
ance is  composed  of  two  curved  beuv,  a,  a,  carried 
by  a  rod  A  of  mutable  length,  and  of  two  curved 
ban,  bb,  attached  to  the  bais  as  in  snch  a 
minQuraa  to  be  capable  of  sliding  thereon,  ^ide 
bIoLs  (:i8  ahown)  or  grooves,  or  other  guiding 
dosicea  being  provided  for  the  purpose.  The 
bars  b  h  are  firmly  united  at  their  upper  end  by 
means  of  a  hollow  bees  or  tube,  s,  in  wbich  a 
spindle  of  rod,  d,  can  slide.  This  apindle  carries 
two  discs,  t  and  /.  which  can  turn  thorson.  Tho 
bell  plauer  ia  used  as  follows :— The  two  discs 
»  and  /are  set  at  such  a  distanco  apart  as  to 
slightly  exceed  the  width  of  the  belt  pulley.  Tho 
opontor,  taking  hold  of  the  rod  or  handle.  A. 
introdnces  the  spindlo  i  under  the  bight  of  the 
belt  which  is  to  bo  placed  on  the  pulley,  and 
pushes  the  same  while  it  hangs  loose  thereon  so 
iw  Dp  aeainst  the  pulley  thit  the  small  disc  / 
oomes  behind  the  edge  dl  the  pulley.  He  (hen 
pushcH  the  appliance  partly  oroand  the  periphery 
of  the  pulley  in  tho  direction  of  the  rotation  (see 
Fig.  3),  and  tho  pulley  will  then  (Srry  it  round 
until  it  bocomea  placed  thereon,  the  largo  djso  t 
preventing  it  slipping  sideways.  Tho  placer 
or  appliance  thus  passes  antomatically  from  the 
positian  aeon  in  Fig.  3  to  that  seen  in  t'ig.  4,  and 
gradually  comes  forward  from  under  Uie  belt. 
■IcanwhitB  the  bars  hh  have  slid  out  along  the 
bam  a  a  to  a  sufficient  extent.  This  sliding 
movement  or  elongation  of  the  bars  has  the 
fHiihoT  object  and  advantage  of  allowing  the 
distance  of  the  spindle  i  fnnn  the  rod  or  handle, 
A,  at  the  commencement  of  the  placing  operation 
to  bo  as  small  as  possible ;  the  powor  required 
for  lifting  the  belt  would  otherwiae  have  to  be 


coiuidored,  whereaa,  when  the  distance  between 
the  apindle  d  and  the  rod  A  is  short,  this  power 
is  small.  The  operator  remains  in  the  same 
position  while  he  places  the  belt,  and  this  ia  of 
imporlaiuM  where  the  available  space  ia  limited. 


A  KOSEL  LOCOKOTITE.-IX. 
The  Oyllndsn. 

BY  adhesion  we  mean  the  resistance  to  slipping 
of  the  driving-wheels  of  a  locomotive, 
such  resistance  beina  due  to  the  friction  between 
the  wheeU  and  raus.  By  traction  or  tractive 
force  is  meant  the  power  which,  through  the 
medium  of  the  pistons,  moves  the  engine  and 
train.  Tlie  first  ia  dependent  upon  the  weight 
of  tho  engine,  and  bears  a  proportion  thereto, 
variable,  however,  with  the  degree  of  smootlmesB 
and  speciflc  condition  of  the  rails ;  the  second 
depends  on  steam  pieaaure,  piston  area  and  stroke, 
and  diameter  of  wheels. 

In  reference  to  adhesion,  it  ia  evident  that  if 
sufficient  preuure  is  not  exercised  between  the 
wheels  and  rails,  the  wheels  will  slip  and  run 
round  instead  of  moving  the  load.  Thia  is  what 
oecuni  on  wet  or  greasy  rails,  especially  on  start- 
ing the  engine,  and  before  momentum  has  been 
act^uired,  A  general  or  average  rule  ia  that  the 
weight  resting  on  the  wheels  shall  be  about 
equal  to  six  times  the  power  exerted  by  the 
pistons.  On  wet  rails,  or  on  rails  partly  wet  and 
partly  dry,  the  wheels  will  slip  even  with  thia 
proportion  of  weight,  hence  the  reason  why  the 
sanding  appaiatua  is  nsed  to  increase  the  ad- 
heaion.  The  weight  is,  of  oonne,  divided 
between  all  the  driving  wheels ;  bonce  the 
advantage  of  coupling  the  heavy-  goods  engines. 
Only  the  lightest  engines,  used  for  fast  passenger 
traffic,  have  single  or  uncoupled  wheels,  anduta 


load  resting  upon  the  driven  is  then  so  gnat  Uui 
it  is  possible  to  run  on  greasy  nils,  and  g|, 
modorHto  gradients  only  by  a  libend  emploTiium 
of  sand. 

The  heat  development  of  the  nngle-nb.-l 
system  is  found  on  Mr.  Stirling's  engines  m  lti< 
Great  Northern  Railway,  where  the  eiceptioiullt 
heavy  load  of  about  16  t«ns  is  placed  on  tb 
drivers,  which  areSft.  lin.  in  diameter.  But.lFi 
a  moderate  use  of  sand,  the  performance  of  iW 
enginos  has  been  rendered  auporior  to  Uul  li, 
coupled  engines.  Necessarily,  tho  ps£sigc  of  4 
load  so  concentrated  means  the  use  of  heiry  niU. 
But  there  is  no  difiicult^  on  that  score  now  tin: 
steel  rails  of  heavy  section  are  superseding  tluv 
of  piled  iron. 

The  entire  history  of  locomotive  piartipt  p- 
sents  a  story  of  the  balancing  of  Uie  nlnti^. 
between  odhodon  and  tractive  power.  The  £n 
engines  vrore  light,  uncoupled,  and  o[  mul! 
power,  and  the  permanent  way  light  also.  Will 
incroaac  in  power,  coupling  became  necesesn,  u> 
give  sufficient  adheaion.  This  again  necessity 
stronger  roils.  Increase  in  power  and  in  ipwj 
demanded  a  larger  wheel-ha«e  and  bigger  cib. 
ders,  and  so  tractive  power,  w^ht.  adhi'uxi, 
""""  engines,  and  heavy  rails  have  been  TOnUnu- 


Sh;o 


Ltboin 


e.irly  onginoors  were  long  sceptical  tW 

tho  workability  of  smooth  wheels  en  smoMh 
rails.  Uost  readers  are  fuTnilJAr  with  the  cU 
dei-ices  of  Tievithick,  Vivian,  and  othen  fm 
securing  adhesion,  such  as  roughened  and  ja*^ 
wheels,  rack  rails,  &c.  It  ia  also  mattir  ■i. 
historj'  that  it  waa  only  by  Stephenson's  penit- 
ence that  the  directors  of  the  Liverpool  ind 
Mancbealer  Bailway  authorised  the  memorati.' 
Boinhill  competition,  in  which  the  ' '  liocta " 
settled  the  superiority  of  the  amooth-whoel  Ion- 
motive  over  the  stationary  tiaction-engin*  I.r 
level  lines.  The  first  engines  conatrudi-J  fi« 
the  adhesion  of  smooth  wheels  wore  IlcJli^f'i, 
of  tho  ''Puffing  Billy"  typo.  The  moliL-i 
of  the  piatona  was  ttanamitted  to  the  wheels  \\ 
meaas  of  to^ed  gearing-  Wben  Uie  power  'i 
these  engines  was  increased,  it  became  newwy 
to  diride  the  weight  between  eight  wbeeli.  ud 
to  distribute  the  adhesion  betwaea  them  by  menu 
of  toothed  gearing. 

The  formula  fcr  estimating  tractive  powcrii 
due  to  Pambour — 

D 
where  d  a  diam.  of  cylinder  in  inches 
L  =  length  of  stroke  in  inches 
D  =  diam.  of  driving  wheel  in  inches 
p  •a  effective  mean   pressure  on  pittoa  ia 

pounds  per  square  inch 
T  =  equivalent  tractive  foroe  at  the  nili  id 
pounds. 
The  cylinders  for  our  model  are  shown  ia 
Figs-  32—37.  In  this  model,  and  to  a  &t 
greater  extent  in  one  to  such  a  scale  as  aoms  <i 
our  readers  have  auggeated — namely,  }in.  to  Ihr 
foot,  the  difficulty  is  to  get  the  various  detaili  in 
their  due  propoctiona,  vritbout  involving  a  deal 
of  very  troublesome  wort  It  is  close  wott  ia 
actual  ent^nea,  much  more  90  in  a  model  Tbt 
centres  of  the  cylinders  are  fixed  in  relation  lo 
Qie  gauge,  which  determines  the  position  of  Ui' 
frames  between  which  Uie  cylinders  have  to  tv 
bolted.  It  is  necessary  to  fix  tho  centns  in 
such  a  manner  that  the  axle-boxes  shall  lu'e 
sufficient  bearing  surface  for  the  jouinik 
Having  these  fixed,  it  is  impossible  to  spnad  tht 
rantres  unduly  to  get  valve  room,  b«aiiBO  de 
outer  webs  of  the  crank  would  be  thinned  theieh, 
and  in  a  lesser  degree,  because  largo  cylinden 
requisite  for  ttuctivo  power  could  not  Ss  ojri 
without  entrenching  on  their  flange  and  lo* 
area.  In  these  respects  it  would  be  better  to 
bring  the  cylinders  closer  together.  But  then« 
mcrnach  on  the  steam-cheat  area,  and  on  tha 
'alvo  apace,  and  valve  rods.  As  it  is,  we  bui* 
follow  the  common  practice  and  csvik  Uie  vslrg 
rods.  If  again,  in  order  to  get  the  centres  cloaei 
together,  we  put  the  cboaia  and  valves  abore  tl" 
cylinders,  or  in  a  diagonal  position,  we  intro- 
duce compHcations  into  tho  valve  gear  which  it  ii 
desirable  to  avoid. 

The  evils  of  iiuude  cylindaia  ue  even  nun 
apparent  when  repairs  t^  the  valves  and  nl" 
faces  have  to  be  made.  But  although  the  «il- 
side  cylinder  enginea  appear  to  be  grsJuUf 
rowing  in  favour  on  some  linos,  and  are  a  ^'^ 
ea^er  practice,  the  advantages  of  iis''* 
cylinder  an  so  great  that  they  are  mostly  m- 
pWed-  The  base  between  inatde  and  dbW" 
e^mdetg  U  bos&r  u  folljnn:— In  tbo  fl0ttl.eN 


Jttke  7,  1889. 


^ENQIISH  MEOHANIO  AND  WOBLD  07  SdENOE:    No.  1,263. 


297 


J^JJ. 


SECTION  THRO  STEAM  PIPE. 


SECTION  THRO    EXHAUST 


I 


^k 


t 
I 


K---/f—^ --/>■—--; 


It 5r----f ^^:--->; 


FRONT,  EN 0. 
I 


PLAN  0FCYLINDER4' 

S2 


•f 


STEAM  CM  EST  FACE-  CYUNOEA   A 


Ai3r 


LONC!TUDlf:A'i    SECTION,    i 


4;^  o< 


"i 


\3^ 


1 

c 

'i.^ 

\ 

— 

-      L- 

.-1 

« 

*     1 

* 

1 

•dl 


FRONTi  END 


BACK   END 


^^ 


is  compadaefls  of  arrangement  and  steadiness  of 
working,  but  difficulty  in  getting  at  the  valve 
faces.  In.  the  second  there  is  unsteadiness  of 
action,  due  to  the  alternation  of  stress  in  the 
opposite  fzaxnes,  which,  at  high  speeds,  is  objec- 
tionable. But,  on  the  other  hand,  there  is  the 
great  conTenience  of  getting  eeaily  at  the  valves, 


and  the  advantage  of  straight  axles.  On  the 
whole,  steadiness  of  working  is  of  more  import- 
ance than  the  inconvenient  situation  of  the  valve 
faces.  But  more  perfect  oounterweightine  and 
better  permanent  way,  and  minute  attention  to 
details  of  workmanship  may  probablv  lead  to  a 
more  extended  employment  of  outside  cylinder 


engines.  It  was  not  until  1830  that  horizontal  in- 
side cylinders  wore  adopted.  The  KilHngworthy 
the  Wylam,  Blenkinsopp's  engines,  and  Hack- 
worth's  early  engines  all  had  vertical  cylinders. 
The  cylinders  of  the  *'  Bocket ' '  were  inclined,  and 
in  each  ease  the  connecting  rods  were  attached 
directly  to  the  driving  wheeb.    The  consequence 
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was  that  at  every  double  stroke  the  motion  of 
the  pistons  caused  a  lifting  and  depression  of 
the  engine  to  take  place,  which  produced  great 
unsteadiness  of  motion  at  high  speeds.  The 
introduction  of  horizontal  cvlmders,  therefore, 
conduced  to  the  steady  motion  of  the  engines, 
and  brought  the  action  of  the  springs  into  more 
effeotive  play,  and,  being  inclosed  in  the  smoke - 
box,  radiation  of  heat  was  prevented.  Timothy 
Hackworth  is  credited  with  the  origination  of 
this  design  in  an  order  which  he  gave  to  Messrs. 
Stephenson  in  March,  1830,  for  the  construction 
of  the  '*Globe.**  Stephenson  embodied  this  arrange- 
ment in  the  '  *  Phinet, ' '  sent  out  from  Newcastle  on 
Sept.  3rd,  1830.  At  about  the  same  time  also, 
Edward  Bury,  of  Liverpool,  had  constructed  an 
inside  cylinder  engine,  the  *' Liverpool,**  for  the 
Liverpool  and  Manchester  BaUway,  so  that  in 
this  year  the  three  first  horizontal  inside  cylinder 
engines  were  at  work. 

In  almost  every  bit  of  detail  these  cylinders  of 
ours  are  the  correct  models  of  the  actual  ones 
which  they  represent.  The  bore,  lliin. ,  corre- 
sponds witn  a  diameter  of  15in.  I  should  have 
preferred  17in.,  but  it  is  difficult  to  get  a  bigger 
bore  in  this  space  without  making  the  metal  in 
the  body  and  between  the  passages  too  thin  for 
casting  soundly,  and  without  crowding  the  valve 
room.  The  thin  curved  cores,  even  as  shown, 
are  a  very  troublesome  job  for  the  moulder.  In 
this  case,  therefore,  we  have  to  consider  the  exi- 
gencies of  model  making.  If  nresently  I  find 
that  the  cores  can  be  made,  ana  the  metal  cast 
sound  to  bore  to  l}in.,  I  will  do  so ;  but  I  think 
lUin.  will  be  the  Umit.  To  maintain  the  power, 
I  have  made  the  stroke  slightly  longer  than  usual. 
A  22in.  stroke  is  perhaps  the  most  common.  I 
make  the  model  for  2}in.,  equivalent  to  24|in. 
stroke. 

In  Figs.  32-37,  A  and  B  are  the  two  cylinders. 
These  will  be  cast  separately  and  bolted  together. 
C  is  the  steam-chest,  D  the  steam  inlet,  E  the 
exhaust  to  which  the  blast- pipe  is  attached.  F 
are  the  feet  for  bolting  the  cylinders  to  the  frame- 
plates,  Qt  is  the  flange  at  the  back  end,  H  are 
those  at  top  and  bottom  of  cylinders,  J  are  stiffen- 
ing ribs,  K  L  are  recesses  for  bolting  the  tube 
and  smoke-box  plates  respectively.  The  block 
M  takes  the  steam -entry  passage  coming  from 
D,  and  passing  round  the  exhau»t  block,  to  enter 
the  steam-chest  at  each  end  of  the  valve  facing. 
This  arrangement  is  necessary  in  cases  where 
the  backs  of  the  valves  come  into  almost  absolute 
contact,  so  that  there  is  no  rocm  for  the  steam  to 
get  between  them  from  one  end  of  the  chest 
to  the  other  without  excessive  wire-drawing. 

The  pattern  and  corobox  work  involved  in  this 
is  somwhat  troublesome,  and  to  that  I  shall  have 
to  devote  the  whole  of  the  next  article.     J,  H, 


ECONOMIC   VALUE   OP   BAC- 
TERIOLOGY.* 

Fwhat  way  have  the  results  of  bacteriological 
investigations  been  applied  to  matters  of  every- 
day life,  and  what  can  we  expect  from  them  in  the 
future?  Of  course  it  is  interesting,  scientifically, 
to  know  that  infectious  diseases,  decomposition,  and 
fermentation  are  caused  by  minute  plants,  and  even 
if  we  could  make  no  application  of  our  knowledge, 
the  satisfaction  of  studving  these  facts  amply 
rewards  the  student.  But,  aside  from  purely 
scientific  interest,  it  is  evidently  of  great  use  in 
matters  of  common  every-day  life.  In  the  first 
place,  the  benefit  that  has  been  derived  to  the 
husbandman  has  been  very  great.  After  Cagniard, 
Latour,  and  Schwann  estoblished  the  fact  that 
fermentation  is  due  to  micro-organisms,  Pasteur 
devoted  himself  to  the  study  of  this  phenomenon, 
and  his  results  have  saved  the  French  people  many 
thousands  of  dollars.  He  found  that  uie  so-called 
diseases  of  wine  are  due  to  bacteria.  The  souring 
of  wine  and  the  bitter  taste  which  formerly  caused 
great  loss  to  the  wine-ffrowers  of  France  are  no 
longer  met  with,  for  by  heating  the  wine  so  as  to 
kill  the  bacteria  and  then  seahng  it  up  it  does  not 
sour  or  turn  bitter.  The  silk  industry  of  France  is 
equally  indebted  to  Pasteur.  He  discovered  the 
remedy  for  an  infectious  disease  which  threatened 
to  break  up  silk  growing.  Pasteur  also  found  that 
bj  the  use  of  pure  yeast  the  fermentation  of  beer, 
the  success  of  which  was  largely  a  matter  of  chance, 
renders  it  possible  for  the  brewers  to  rely  upon  their 
results.  Although  Pasteur's  method  is  a  great  im- 
provement upon  the  old  method  of  brewing,  it  has 
n')t  found  as  universal  application  as  that  intro- 
duced by  Hansen.    In  Holland  and  Germany  the 

•  By  B.  M.  BoLTow,  M.D.,  Professor  of  Physiology, 
Hygiene,  and  BMeerioIo§7  in  the  Univernty  of  South 
Carolina,  from  his  report  to  the  Department  of  Agriculture 
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brewers  all  use  Hansen's  yeast,  which  means  that 
they  use  pure  cultures  of  yeast  fundus,  which 
Hansen  and  others  found  to  make  the  best  sort  of 
beer.  Instead  of  the  uncertainty  attending  the 
manufacture  of  beer,  which  was  lormerly  a  source 
of  great  loss  to  the  brewers,  tiiey  have  no  uneasi- 
ness upon  this  score  at  the  present  day.  Impure 
yeast  causes  beer  to  have  a  disagreeable  taste. 

Bacteriological  investigation  has,  therefore,  been 
of  advantage  to  the  wine,  beer,  and  silk  industries, 
but  the  Mnefit  in  the  prevention  of  infectious 
diseases  is  still  greater.  It  is  not  so  much  in  the 
treatment  of  ea(£  individual  case,  though  even  here 
much  good  has  resulted,  but  in  the  prevention  of 
the  spread  of  disease  that  the  advantage  is  incal- 
culable. If  an  animal  becomes  sick,  the  bacterio- 
logist can  say,  in  many  cases,  positively  whether  it 
is  an  infectious  disease  or  not,  and  can  isolate  the 
sick  animal,  so  preventing  the  spread  of  the  disease. 
It  is  of  great  importance  to  diagnose  the  first  case. 
Some  of  you  doubtless  rememb^  reading  of  several 
cases  of  diolera  which  occurred  on  board  a  vessel  in 
the  port  of  New  York  about  a  year  ago.  A  bac- 
teriologist was  immediately  sent  for  and  declared 
the  disease  to  be  ^nuine  Asiatic  cholera,  and  thus 
prevented  the  patients  from  being  allowed  to  infect 
other  persons.  The  Gennan  Government  recogmse 
the  importance  of  diagnosing  the  first  case  to  such 
an  extent  that  tiiey  required  a  number  of  marine 
and  army  surgeons  to  go  to  Berlin  and  receive  in- 
struction from  Koch  in  his  methods  for  studying  the 
cholera  bacterium. 

The  greatest  benefit  which  has  been  derived  from 
bacterioloc[y  is  probably  in  the  prevention  and  treat- 
ment of  boils,  abscesses,  and  wounds.  All  boils 
and  suppurating  wounds  which  are  ordinarily  met 
with  are  caused  by  certain  sorts  of  bacteria.  It 
seems  to  be  true  that  certain  chemical  substances 
under  peculiar  circumstances  also  cause  suppura- 
tion; but  in  every-day  Ufe  the  pus  whicn  the 
surgeon  or  physician  meets  witii  is  caused  by 
bacteria.  If  now  a  substance  is  known  which  kilu 
these  bacteria,  and  at  the  same  time  does  no  injuxy 
itself,  then  there  will  be  very  little  trouble  in  avoid- 
ing suppuration,  as  it  is  called.  In  the  old  days  of 
surgery,  it  used  to  be  thought  neoessarr  to  have  a 
lot  of  matter  come  from  a  wound ;  but  nowadays 
it  is  a  disgrace  to  any  surgeon  to  have  suppuration 
under  orcQnary  circumst^ces.  All  sorts  oi  opera- 
tions, from  cutting  off  a  toe  or  finger  up  to  cutting 
out  the  breast  or  a  hole  in  the  abdomen,  are  now 
performed,  and  in  no  case  well  managed  is  there 
more  than  a  few  drops  of  pus.  Sir  Joseph  Lister 
was  the  first  to  attempt  what  is  called  aseptic  or 
antiseptic  surgery.  He  used  very  successfully  car- 
bolic acid  to  wash  out  the  wounds  he  made,  and 
then  bandaged  them  with  many  layers  of  carbolised 
gauze  and  cotton  batting,  nut  Koch  found  out 
that  corrosive  sublimate,  even  in  very  weak  solu- 
tions, is  much  better  for  killing  bacteria,  or,  in  other 
words,  is  a  better  antiseptic  than  carbolic  acid.  So 
at  the  present  day  corrosive  sublimate  plays  the 
main  part  in  the  treatment  of  all  sorts  of  wounds 
and  abscesses.  If  a  boil  is  just  started,  it  can  be 
aborted  by  injecting  corrosive  sublimate  into  it. 
If  an  abscess  is  fuUy  formed,  it  can  be  rapidly 
cured  by  using  solutions  of  corrosive  suUimate. 

Where  surgeons  have  kept  up  with  the  advances 
in  medicine  in  this  respect  there  is  a  sreat  deal  less 
suffering  and  fewer  deaths.  In  the  best  hospitals 
there  are  no  longer  such  scourges  as  blood  poison- 
ing, lock-jaw,  &c.  So  the  study  of  bacteriology  has 
been  of  incalculable  benefit  if  we  consider  this  point 
alone.  Since  the  introduction  of  antiseptic  surgery, 
lock-jaw  never  occurs  from  an  .operation  in  tne 
hands  of  those  surgeons  who  keep  abreast  with  the 
times.  Lock-jaw  of  new-bom  infants  has  been 
banished  where  the  proper  use  of  antiseptics  is 
resorted  to.  If  a  new-bom  infant  dies  of  lock-jaw 
at  the  present  day,  the  attending  physician  is 
entirely  to  blame.  These  precautions  are  much 
more  easily  carried  out  in  a  hospital,  and  it  would 
be  much  better  to  have  hospitals  in  America  as  Uiey 
have  in  Europe,  so  that  our  dwelling  houses  would 
no  longer  be  infected  with  disease  and  where  the 
suTffeon  could  do  his  work  properly. 

Although  many  important  processes  and  many 
terrible  diseases  are  caused  by  bacteria,  still  we  are 
able  to  control  their  action  to  a  large  extent,  making 
them  do  useful  work  on  the  one  hand,  and  prevent- 
ing their  injurious  effects  on  the  other.  I  have 
stated  that  by  the  introduction  of  corrosivn  subli- 
mate solution  in  the  treatment  of  wounds,  the  sur- 
geon is  enabled  to  perform  the  most  serious 
operations  with  absolute  certainty  that  he  will  not 
produce  gangrene,  blood-poisoning,  or  even  sup- 
puration. But  the  use  of  di8infecto.nts,  as  they  are 
called,  is  not  only  beneficial  in  surgery  but  in  other 
cases  as  well.  And  although  corrosive  sublimate  is 
the  best  disinfectant  known,  it  cannot  always  be 
applied.    In  some  cases  it  is  better  to  use  steam. 

In  many  cities  in  Germany  they  have  large 
steamers  constructed  so  as  to  subject  clothing, 
bedding,  &c.,  which  have  been  used  by  persona 
suffering  from  small- pox  or  other  infectious  diseases, 
to  steaming. 

This  use  of  steam  as  a  disinfectant  is  of  great  use, 
and  in  most  cases  does  no  .damage  whatever  to 
clothes,  &C.    As  soon  as  the  articles  are  removed 


from  the  steamer  they  are  spread  out  and  dry  of 
themselves  almost  immediately.  Such  articles  as 
feather  beds  are  dried  in  an  oven  built  for  the  pur* 
pose.  Leather  is  mined  by  steaming,  but  iho^and 
other  articles  made  of  leather  are  not  injured  by 
corrosive  sublimate.  In  the  hospitals  in  Berlin,  in 
Germany,  the  clothing  and  everything  else  used  b^ 
a  person  suffering  ibrom  an  infectious  disease  a2« 
eiCher  sterilised  by  steam  or  with  corrosive  sub- 
limate ;  and  the  expensive  process  of  burning  up 
infected  clothing,  &c.,  is  no  longer  resorted  to. 

Many  other  applications  of  bfuteriolosy  to  affain 
of  every-day  lite  might  be  enumerated,  but  the%e 
incidents  are  enough  to  show  that  this  studj  has 
already  assumed  very  great  importance.    It  is  not 

Soing  too  far  to  say  that  the  benefit  which  has  been 
erived  and  the  possible  advantages  in  the  future 
can  scarcely  be  over-estimatea.  Hen  of  all 
nationalities  are  flocking  to  Germany  every  year 
for  the  purpose  of  studying  bacteria,  so  great  has 
the  importiance  of  this  branch  become.  It  was 
predicted  at  fixf^  that  this  noise  about  bacteria 
would  soon  die  out ;  that  it  would  be  found  oat 
that  their  importance  was  greatly  exag^rated. 
Just  the  opposite  is  ttxe  case.  Instead  of  interest 
lagging,  the  more  bacteria  are  studied  the  more 
important  they  appear. 

Although  we  are  indebted  to  Pasteur  for  much 
valuable  work,  and  his  opinion  is  of  the  greatest 
worth,  he  has  probably  gone  a  step  too  far  in  his 
preventive  inoculations.  He  has  established  the 
fact  that  it  is  impossible  to  vaccinate  for  oerbun 
diseases  and  render  the  animal  so  vaccinated  im- 
mune, but  the  methods  are  not  perfect  enough  as 
yet  to  alow  of  introduction  into  seneral  use.  It  is 
to  be  hoped  that  such  wiU  finally  oe  the  case,  but  at 
present  it  is  a  matter  of  purely  scientific  value.  The 
time  may  come  when  we  shall  be  able  to  vaccinate 
for  mauffnant  pustule,  chicken  cholera,  swine 
plague,  &c.,  just  as  we  vaccinate  for^  small-pox 
nowadays,  but  in  some  cases,  at  least,  it  is  question- 
able whether  this  will  ever  be  accomplished.  Of 
course  much  the  best  way  to  guard  against  infec- 
tious diseases  is  to  get  rid  of  the  cause  of  infectioo, 
and  the  study  of  oacteria  has  given  us  valuable 
means  with  whidi  to  accomplish  this  end.  It  has 
already  been  stated  that  Koch  has  found  corrosive 
sublimate  a  very  potent  disinfectant.  Now,  how 
would  we  apply  uus  in  case  of  an  epidemic  ?  Sup- 
pose an  epiaemic  of  chicken  cholera  were  to  break 
out.  As  we  know  of  no  trustworthy  means  of 
curing  the  disease,  we  should  try  to  limit  it  as  much 
as  possible.  In  the  &nt  place,  the  fowLi  should  be 
confined  in  the  chicken  -  house  where  this  vi 
feasible,  and  every  few  days  the  walls  and  floor 
should  be  scoured  with  lye  and  then  wiped  out  with 
a  solution  of  corrosive  sublimate.  The  sublimate 
should  be  allowed  to  remain  several  hours,  and  the 
walls  and  floor  again  scoured  with  lye  or  soap.  The 
corrosive  sublimate  solution  need  not  be  stronger 
than  60grs.  or  1  dr.  to  the  gallon  of  water.  This  is 
a  very  weak  solution,  but  of  course  it  must  not  be 
left  carelessly  around  so  that  anyone  would  be  likely 
to  drink  any  of  it,  as  it  is  a  deadly  poison.  It  has 
been  recommendeid  to  colour  the  solution  wi^  a 
small  quantity  of  some  cheap  dye  stuff,  so  that  it 
would  not  be  mistaken  for  water.  It  would  be 
better  to  have  two  hen-houses,  to  disinfed 
tiiem  with  tiie  corrosive  sublimate  solution  and 
transfer  the  fowls  every  few  days  from  one  to 
the  other,  disinfecting  every  time  as  soon  as  the 
fowls  are  removed  intne  manner  akeady  descn*bed. 
Our  hen  houses  and  stables  should  be  so  con- 
structed that  they  could  be  wiped  over  with  a  solu- 
tion of  corrosive  sublimate  and  leave  no  corners 
unwiped.  There  should  be  no  sharp  comers  where 
dust  can  accumulate  and  which  are  difficult  to 
readi.  If,  in  spite  of  disinfection,  the  fowls  aU 
die,  the  house  should  be  thoroughly  scoured  with 
soap  and  water,  and  corrosive  sublimate  solution 
applied  liberally  and  allowed  to  remain  a  day  or 
so,  and  again  scoured  and  again  disinfected  aeveraJ 
times  before  other  fowls  are  allowed  to  go  in.  Ii 
the  yard  is  also  infected,  it  should  be  Uberally 
doxised  with  freshly  -shtked  lime.  It  would  be  more 
effectual  to  use  corrosive  sublimate  even  for  dim- 
f  ecting  the  yard,  but  that  would  hardly  be  adrisaUe. 
Freshly-slaked  lime  is  a  good  disinfectant,  but  it 
must  b(9  applied  to  every  part  of  the  yard.  The 
fences  ana  ground  in  every  nook  and  corner  should 
receive  a  thorough  drenohmg.  Not  only  in  chioken 
cholera,  but  in  other  infectious  diseases  the  same 
means  should  be  used. 

The  fact  has  been  mentioned  that  lock-jaw  does 
not  occur  any  more  after  surgical  operanona.  *J 
the  wounds  in  animals  are  treated  at  once  wita 
corrtisive  sublimate  or  strong  carbolic  add,  there 
need  be  no  fear  of  lock-jaw.  If  a  horse  has  rwi  a 
nail  in  his  foot,  the  wound  should  be  thoroughly 
washed  out  with  a  strong  solution  of  corrosive  sub- 
limate and  stopped  up  with  a  plug  of  cotton  soakea 
in  corrosive  subUmate  solution.  The  bacterwoi 
lock-jaw  are  very  wide -spread.  They  ^*^*®^JJ? 
found  in  garden  earth,  upon  splinters  of  dirty  wood, 
in  old  rags,  and  in  the  dust  of  rooms.  .   •   j  . 

Consider  now  the  part  played  bv  bactcnamdt^ 
composition.  As  you  already  know,  the  a^'^ 
supply  of  food  for  the  higher'  plants  is  f umisbeor 
decoinposed   animal  and  vegetable  xnattsr. 
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higher  plants  cannot  make  use  of  elaborate  food — 
thej  can  only  awdmilate  such  simple  bodies  as  the 
nitrates,  &c.  Complicated  substances,  such  as 
animal  and  vegetable  matter,  must  be  broken  up 
before  they  can  serve  as  food.  Now  these  oomph- 
•cated  subrtances  are  just  the  things  which  form  the 
best  food  for  bacteria,  and  bacteria  decompose  them 
30  that  the  higher  plants  can  use  them  as  food.  It 
is,  therefore,  evident  that  bacteria  are  necessary  to 
the  higher  plants,  and  without  them  there  would 
80on  be  no  life  upon  the  earth,  for  n-Tumalg  are  all 
ultimately  dependent  for  food  upon  plants.  So 
bacteria  prepare  the  food  for  the  higher  plants,  the 
bighar  plants  supplv  food  to  anim^,  and  animals 
and  plants  supply  food  to  the  bacteria.  For  the 
sake  of  fllustratioa,  take  the  nitrogen  found  in 
various  albuminous  substances.  It  amounts  to  16 
or  18  per  cent,  in  different  cases,  but  as  long  as  it  is 
contamed  in  the  albumen  it  is  useless  to  the  higher 
plants.  The  bacteria  feed  upK)n  these  albuminous 
substances  and  liberate  the  nitrogen  in  the  form  of 
ammonia  and  nitric  acid,  the  only  compounds  of 
nitrogen  whioh  the  higher  plants  are  capable  of 
usin^.  The  higher  plants  require  nitrogen  in  the 
form  of  these  two  compounds.  Now  here  is  a 
formula:  C|7H,3NO|,  showing  that  this  substance 
caUed  eerebrin  contains  nitrogen,  but  the  nitrogen  is 
held  so  closely  by  the  C,  H,  and  O  that  the  higher 
nlant  could  not  use  it  at  all  if  it  were  not  liberated. 
Nitrogen  is  used  merely  as  an  example.  What  is 
said  applies  equally  well  to  other  substances  besides. 
Thus  tne  mineral  salts  are  also  liberated  from  com- 
plicated compounds  by  bacteria. 

Now,  if  decomposition  is  caused  by  bacteria,  it  is 
important  to  &id  out  whether  all  bacteria  cause  it, 
or  whether  there  are  only  certain  kinds  which  do  so. 
Also,  whether  tiiey  do  so  under  all  circumstances. 
It  has  been  discovered  that  all  sorts  of  bacteria  do 
not  produce  decomposition,  at  least,  not  entire  de- 
compositioii,  and  tnose  which  do  require  certain 
conditions.    Prof.  Wollny  states  that  those  bacteria 
wkieh  are  esncemedinthe  process  of  decomposition 
require  abundance  of  air  and  moisture,  and  also 
warmth.     Aj)plying  this  knowledge  to  everv-day 
life,  we  see  it  is  necessary  to  keep  v^tableand 
animal  nuL.tter  moist  and  warm,  and  allow  abund- 
ance of  ail-  to  prepare  it  as  a  fertiliser.    It  follows 
Ihat  if  yoiar  compost  heap  ii  too  dry  it  will  not  de- 
<X)mp08e,  auidif  it  is  too  cold  it  decomposes  very 
slowly.    Ii  the  compost  heap  is  too  wet  it  will  not 
thoroughly  decompose,  for  reasons  to  be  given  pre- 
sently. For  the  same  reason,  crops  which  are  turned 
under  have  to  be  kept  moist  ana  warm  and  allowed 
to  have  plenty  of  air.  Of  course,  the  exact  prepara- 
tion of  the  compost  of  the  soils  which  are  turned 
mider  must  be  varied  to  suit  each  case.    If  soil  is 
■sandv,  the  crop  should  be  turned  thoroughly  under 
and  the  earth  above  itroUed  so  as  to  retam  as  much 
nioirture  and  heat  as  possible.    With  clay  land,  of 
xiourse  the  opposite  course  is  indicated.    Again,  if  a 
compoat  pile  is  too  much  packed  to  allow  access  of 
air,  it  ihoold  be  opened  up;  at  the  same  time  it 
must  not  be  too  loose,  otherwise  it  will  dry  out  too 
much  and  lose  heat. 

So  we  have  to  bear  in  mind  that  the  bacteria 
which  prepare  the  food  for  our  crops  will  only  do 
so  when  they  have  the  conditions  favourable  to 
their  £p)wth.  If  the  conditions  are  unfavourable, 
they  either  do  their  work  imperfectly,  or  they  are 
supplanted  by  other  bacteria  which  split  up  vego- 
tabfe  and  animal  matter  into  substances  which  are 
for  the  most  part  of  no  use  to  plants  as  food.  This 
takes  place  vrhen  the  air  is  partiallv  or  wholly  cut 
■off.  li  a  crop  is  turned  under  ana  the  air  is  not 
allowed  free  access  there  will  be  very  little  benefit 
derived,  amd  in  some  cases  even  injury  to  the  soil 
may  result.  It  can  readily  happen  in  a  clay  soil 
that  the  earth  may  become  so  packed  that  the  air  \e 
excluded.  Even  in  a  sandy  soil  the  pores  may 
become  so  clogged  with  water  that  the  air  is  kept 
oat. 

Pasteur  first  called  attention  to  the  fact  that 
there  are  two  kinds  of  bacteria,  one  not  requiring 
free  access  of  air,  and  the  other  unable  to  grow  in 
full  oxygen.  To  repeat:  those  which  require  the 
presence  of  free  oxygen  cause  decomposition,  and 
those  growing  without  oxygen  cause  only  partml 
decomposition. 

But  besides  the  influence  exerted  by  the  presence 
or  absence  of  oxygen  there  are  other  things  which 
influence  the  growui  of  bacteria.  Certain  metallic 
salts  interfere  with  it.  The  concentrated  solutions 
of  common  salt  act  in  this  way.  Corrosive  sublimate, 
which  is  a  salt  of  mercury,  even  in  very  dilute  solu- 
tions kilb  bacteria.  The  same  is  true,  to  a  greater 
or  less  extent,  of  mineral  acids  or  other  substances. 

8o  a  soil  must  not  only  have  abundance  of  mois- 
ture, warmth,  and  air,  but  it  must  also  be  free  from 
•substances  injurious  to  bacteria.  This  can  be  tested 
exen  without  a  chemical  analvsis,  by  simply  taking 
cultures  derived  from  the  soil,  and  seeing  whether 
the  bacteria  from  them  grow  in  the  soil  to  be 
examined.  This  is  a  more  direct  test  than  a 
chemical  examination. 

Not  only  do  these  principles  underlie  the  process 
of  decomposition,  but  they  also  find  -^tpplication  in 
the  opposite  direction — namely,  in  preserving  perish  - 
able  artidea  from  becomiug  decomposed.     Meats, 


vegetables,  and  fruits  are  kept  from  spoiling  in 
various  ways. 

1 .  Thev  can  be  heoited  up  to  a  temperature  which 
kills  the  bacteria,  and  then  sealed  up  so  as  to  pre- 
vent any  bacteria  firom  getting  in.  This  method  is 
employed  in  the  ordinary  process  of  canning.  The 
meats,  vegetables,  or  fruits  are  put  into  cans,  which 
are  then  heated  up  to  the  boiling  point  of  water  or 
higher,  and  then  sealed  upb  In  actual  practice  the 
cans  containing  the  meats  or  other  contents  are 
nearly  sealed  before  they  are  heated,  all  except  a 
small  opening  in  one  end,  which  is  closed  with  a 
drop  of  solder  after  the  cans  have  been  heated  long 
enough  to  kill  the  bacteria.  But  instead  of  sealing 
the  substances  up  in  cans,  they  can  be  preserved  by 
stopping  up  the  vessel  containmg  them  with  cotton, 
as  with  a  tube  of  nutrient  agar.  Most  bacteria  are 
kflled  by  a  temperature  much  below  the  boiling 
point  of  water.  Still,  certain  sorts  of  bacteria  have 
the  power  of  forming  so-called  q>0Tes  which  are 
very  resLstent.  It  has  been  recently  discovered  that 
there  are  several  kinds  of  bacteria  in  the  ground 
which  form  spores  so  resistent  that  they  can  be 
boiled  several  nours  without  being  killed. 

2.  Meats,  vegetables,  &c.,  are  also  preserved  by 
drjing.  This  needs  no  further  explanation,  for 
moisture  is  ennnntini  to  the  growth  of  micro- 
orsanisms. 

3.  The  addition  of  certain  substances  which  are 
injurious  to  bacteria  is  also  often  employed.  Con- 
centrated solutions  of  salt— that  is  to  say,  brine — 
prevents  the  ffrowth  of  bacteria.  Other  substances, 
such  as  salicylic  add,  copperas,  and  a  great  number 
of  other  thiiigs,  either  kul  bacteria  or  prevent  their 
growth,  and  consequently,  ma^  be  used  as  preser- 
vatives. The  most  eifectual  of  all  is  corrosive  sub- 
limate. The  great  objection  to  this  method  of  pre- 
serving substances  for  food  is  that  most  of  the 

germicides,  as  they  are  called,  are  injurious  to 
ealth,  and  many  of  them  are  very  poisonous.  Of 
course,  this  objection  does  not  hold  in  the  case  of 
brine. 

4.  Articles  are  preserved  on  ice,  but  generally  for 
a  short  time  only.  As  this  is  an  expensive  meuiod, 
it  is  hardly  worth  while  to  explam  the  principle 
that  bacteria  require  warmth  m  order  to  grow. 
The  study  of  bacteria  has  thus  led  to  a  clearer 
understanding  of  the  way  in  which  the  food  is  pre- 
pared for  the  higher  plants  on  the  one  hand,  and 
uie  preservation  of  perishable  articles  on  the  other. 
It  has  led  to  the  prevention  of  many  infectious 
diseases  of  animals  and  plants,  and  an  improvement 
in  wine-maJdng  and  brewing. 


A  SIHPIE   ACID   FUKP. 

ALTHOUGH  this  device,  in  slightly  different 
forms,  has  been  in  use  for  some  time,  yet  the 
convenience  of  the  modification  here  figured  may 
render  it  worthy  of  description. 


For  the  use  of  large  classes  of  beginners  in  general 
chemistry  this  apparatus  is  well  adapted,  since  acci- 
dents resulting  from  careless  handling  are  rendered 
almost  impossible,  and  both  add  and  time  are 
economisea. 

The  same  device  may  be  used  for  carboys,  the 
tube  C  being  extendea  upward  so  that  an  add 
bottle  may  stand  on  the  box  beneath  it,  and  H  being 
kept  closea  by  a  piece  of  rubber  tubing  and  a  pinch 
code. — ^L.  M.  Den^os  in  Arner*  C/ifm,  Jour, 


A,  B,  and  C  are  three  glass  tubes  passing  through 
the  rubber  stopper,  D,  A,  and  B  ending  just  below 
the  stopper,  and  0  readiing  to  the  bottom  of  the 
bottle.  To  B  is  attached  a  double- valve  rubber 
bulb.  A  is  so  bent  that  while  the  bulb  is  clasped  in 
the  hand,  the  thumb  can  easily  be  held  over  the 
open  end  of  A  at  H.  Add  can  then  be  forced  out 
through  C,  and  the  flow  may  be  checked  instantly 
by  removing  the  thumb  from  H.  The  left  hand  is 
thus  left  free  to  hold  under  C  the  vessel  into  which 
the  add  is  to  flow.  A  glazed  earthenware  dish  is 
placed  upon  the  table  under  C  to  catch  the  drip- 
pings. 


THE  GEEEFWICE  VISITATIOir. 

ON  Saturday  last  the  Board  of  Visitors  heldthdr 
annual  visitation  of  the  Boval  Observatorjr, 
Oreenwich,  the  members  present  being  the  Presi- 
dent of  the  Boyal  Sodety  (Sir  O.  G.  Stokes,  M.P.), 
the  Earl  of  Roase,  Lord  Bayleigh,  Sir  G.  B.  Airy, 
Professors  Rev.  B.  Price,  J.  C.  Adams,  A.  Cayley, 
R.  B.  Clifton,  Rev.  0.  Pritchard,  Q.  H.  Darwin. 
Drs.  Glaisher  and  Huggins,  Mr.  E.  J.  Stone,  and 
Captain  Wharton,  R.N.  The  report  of  the  Astro- 
nomer-General, ^ving  the  history  of  the  Observa- 
tory and  the  work  done  in  the  year  ending  May  10th, 
shows  that,  even  under  verv  tiring  circumstances, 
the  effidency  of  Greenwich  Observatory  has  been 
maintained.  The  first  paragraphs  of  the  report 
announce  that  the  18ft.  aome  is  ready  for  the  re- 
ception of  ti^e  13in.  equatoreal  now  being  con- 
structed by  Sir  H.  Grubb  for  the  Observatory. 
This  telescope  is  to  be  used  for  the  international 
photographic  chart  of  the  stars.  The  Astronomer- 
Koyal  proposes  to  erect  a  building  to  serve  as  a 
museum  for  the  sdentific  instruments  superseded  by 
others  more  modem,  but  yet  possessing  great 
historical  interest. 

The  transit- cirde  has  been  used  on  every  avail- 
able occasion  for  observing  the  sun,  moon,  planets, 
and  all  stars  in  the  catalogue  of  Groombridge  not 
observed  at  Greenwich  since  1867.  The  next  large 
catalogue  of  stars  issued  from  Greenwich  will  thus 
contain  (in  connection  with  its  two  predecessors) 
material  for  utilising  Groombridge*  s  observations 
for  determining  the  proper  motions  of  over  4,000 
stars.  With  uiis  instrument  5,360  transits  and 
5,133  observations  of  polar  distance  were  secured. 
The  average  numbers  for  the  preceding  ten  years, 
ending  in  1879,  were  3,910  and  3,650.  When  it  is 
remembered  that  the  stars  observed  this  year  are 
mostly  drcumpolar,  it  vrill  be  at  once  seen  that  the 
increase  of  nearly  40  per  cent,  in  the  number  of 
observations  does  not  sufiidently  represent  the 
increase  in  work,  which  may  fairly  be  said  to  have 
increased  by  one -half ;  and  yet  there  has  been  no 
increase  in  the  regular  staff,  the  only  addition  being 
the  occasional  employment  of  one  or  two  temporair 
computers.  Notwithstanding  the  increase  of  work  . 
the  reductions  are  up  to  date,  and  the  various  in- 
vestigations depending  on  the  observations  of  1888 
are  complete. 

With  the  altazimuth  the  moon  was  observed  on 
70  days  to  supplement  the  observations  with  the 
transit-circles,  lliese  observations  and  those  of  the 
necessary  stars  for  instrumental  errors  are  com- 
pletely reduced. 

All  the  equatoreaJs  have  been  kept  in  ^d  work- 
ing order,  and  with  them  seven  oocultations  of  stars 
by  the  moon,  nine  phenomena  of  Jupiter *s  satellites, 
and  21  complete  observations  of  comets  were  secured. 
The  12}in.  refractor  has  been  used  for  spectroscopic 
work,  and  254  measures  were  made  for  determining 
the  motions  of  rocession  or  approach  of  some  50  stars. 
Comet  «  1888  and  Satum*s  nng  were  also  examined 
with  the  spectroscope.  The  7in.  equatoreal  has 
been  used  for  experiments  in  stellar  photography. 
Twenty  photographs  were  taken  last  year  on 
curved  plates,  and  it  has  been  found  that  the  images 
of  stiu^  can  be  transferred  satisfactorily  to  flat 
plates,  which  are  more  convenient  for  measurement. 
Measurements  of  the  plates  indicate  that  the 
positions  of  stars  can  be  obtained  with  suffident 
accuracy  over  a  field  4**  square^  and  are  inde- 
pendent of  a  considerable  change  in  focal  adjust- 
ment (allowance  beinff  made  for  change  of  scale), 
and  of  a  considerate  omerence  of  exposure. 

Sir  H.  Grubb  has  obtained  a  very  satisfactory 
pair  of  discs  for  the  new  28in.  refractor,  and  has 
made  an  experimental  glass,  which  is  being  tested 
at  the  Observatory.  A  6in.  object-glass  of  the  form 
dedded  on  for  the  13in.  photographic  telescope  is  also 
beins  tested.  In  the  year  ending  May  10th 370  photo- 
graphs of  the  sun  were  taken  m  182  days.  For  the 
year  1888  Greenwich  photographs,  supplemented  by 
those  ta,ken  in  India,  furnish  a  record  of  the  state 
of  the  sun's  disc  on  £159  davs  out  of  366. 

The  photographs  show  that  the  sun  was  free  &om 
spots  on  155  days,  and  that  the  mean  spotted  area  was 
only  half  that  of  1887.  From  the  correspondence 
of  the  area  of  spots  and  f  aculse  and  their  mean 
distance  from  the  equator  with  the  last  minimum  the 
Astronomer- Royal  expects  a  minimum  this  year. 
From  a  comparison  of  the  results  obtained  from  8in. 
and.4in.  pictures  it  does  not  appear  that  the  pre- 
cision of  measurement  of  areas  or  positions  of  spots 
has  been  increased  by  the  adoption  of  the  larger 
scale. 

The  magnetic  observations  have  been  continued  as 
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in  fonsec  yean,  tho  elemenla  for  1888  bdng— 
Dediiutian,  IT  tV  WMt;  horiiocUi  force, 
3-9480  (in  Britiihnmta) ;  dip,  67°  2&-  33"  [by  Ein. 
needle)-  There  wera  onl^  ihtco  dayn  of  gnat 
nuffiiBtio  diititrbance  imd  20  day  of  lesser  dii- 
ttu^ucc  during  the  year  18S8. 

I   record    cif    the    meteonilogjcal 


consequence  of  forma  being  printed  di 


nsuitable 
,    ,     ,  ,  IB  answerable  for  the 

two  months' leister  of  this  instrument  t»inguu- 
satisfttctory.  The  meteorological  records  show  for 
1888; — Temperature,  highest,  87-7°;  iowost,  18'1° : 
uuiBD,  47-7°,  or  l-<r  below  the  average  of  47  years : 
rsinfall,  27-6in,  (2'i)iii.  above  the  ayeroee  of  47 
yean)  ;  houn  of  bright  Bunshine,  1,068  (2S0  below 
the  avers^of  11  yean^. 

The  printing  oi  the  1887  volume  of  observations  ia 
not  quite  complete.  The  increase  in  the  size  of  the 
snniul  volume  of  obsBrrationi  is  appealed  to  as 

■"  ■  ■         se  oftheworkin 


r-BoyoI  is 

question  of  how  to  meet  the  congested  atate  of  the 
Obaervatoij  caused  by  increase  of  work  without  a 
cotretponding  increote  of  staff,  and  has  even  to 
mention  the  possibility  of  having  t«  discontinue 
printing  the  original  observatiooB.  From  the  time 
of  the  foundation  of  tho  Observatory,  over  '200 
yean  apo,  every  Astronomer- Royal  has  printed  his 
original  Dbservations,  and  when  a  few  years  ainco  it 
WBB  sugKssted  that  this  might  be  giveu  up,  the  idea 
was  condemned  not  only  by  EngUeb  astronomers, 
but  by  astroQomen  the  world  over. 

Id  the  chronometer  department  the  number 
received  was  663 ;  issued,  601 ;  sent  for  repair 
(after  examination),  282^  thus  showing  that  in  30 
vears  the  work  of  this  department  luis  doubled. 
This  increase  is  continuing. 

The  Qreenwich  time -ball  was  lucceaafully 
dropped  on  364  days ;  on  the  other  day  it  was  not 
raised  on  account  of  high  wind.  Tke  propoeiJ  to 
estabiish  hourly  time-si^ials  at  the  Liz^d  remaina 
as  it  waa  last  year,  on  account  of  the  pnssuis  of  the 
Obeerratory  staff.  Tho  error  of  the  Westminster 
clock  was  insensible  on  33  per  cent,  of  the  dayi 


percent.,  three  seconds 
seconds  on  3  per  cent. 

itenauce  of  Ihe  time- signal 


-_  8  per  , 

The  Post_  Office  has 

determination  of  the  difference  of  lonj 


token  over  the 
and_batteriea. 

tode  between  Greenwich  and  Paris  was  succenfi^y 
cairied  out  last  autumn,  and  it  is  intended  to 
measure  the  difference  of  the  longitude  and  latitude 
between  Dunkirk  and  Qreenwich  this  month.  The 
Freuck  obeervera  mode  a  series  of  pendulum 
observations  at  Oresnwich  last  year,  and  a  series  ii 
now  being  made  with  the  Indian  invariable  pendu- 
lum ;  thus  the  French  and  Indian  peadulum 
detenninationa  will  be  connected. 

For  the  past  two  and  aluilf  years  the  preparation 
of  a  catalogue  of  stars  observed  in  the  yeora  1877- 
8fi,  and  the  subsidiaiy  investigations  attendant  or 
such  a  work  have  pressed  very  heavily  on  thi 
inadequate  staff ;  but  astronomers  and  navigatort 
will  be  pleased  to  leam  that  the  reductions  art 
practically  complete  and  ready  for  press.  Tlit 
catalogue  contains  4,0fi9  stan,  embracing  somt 
40,000  obaervations.  One  quarter  of  the  calalogne 
is  printed.  The  Oreenwich  Stai  Catalogues  con- 
tain probably  the  beat  material  for  determiningthe 
proper  motions  of  stars,  ranging  as  they  do  &om 
1690  to  1880 ;  but,  although  this  is  one  of  the 
ob^cts  for  which  tho  Observatory  was  founded,  the 

task  of   utilising  the  observations    made 

Observatory  has,  owing  Co  the  Email  staff,  been  left 


moistened  with  water  (or  water  with  a  small  per- 
centage of  molasses  added)  sufficiently  to  render  il 
igbly    damp  throughout,  but        ■   -    ■ 


should  now  be  aw>wed  to  stand  for  two  or  three 
hours  in  a  closed  vessel  to  prevent  the  evaporation 
of  the  water.  At  the  end  of  this  time  the  mixturo 
may  be  pressed  into  moulda  of  any  desired  form, 
then  removed  from  tbe  moulds  and  dried,  slowly  at 
first,  afterwards  rapidly,  in  an  ordinary  oven  at  a 
high  temperature.  When  the  plates  or  rods  thus 
formed  are  thorougly  dried,  they  are  pocked  in  an 
iron  box,  or,  if  they  are  small  in  a  crudbte,  and 
inmpletely  surrounded  by  coke  duat  to  exclude  air, 
and  to  prevent  the  combustion  of  1^0  plates  or  rods 
during  the  carbonising  process.  The  box  or  crucible 
must  be  closed  by  a  rion- combustible  cover  and 
placed  in  a  furnace  or  range  fire  in  such  a  nay  as  to 
cause  it  to  be  heated  gradually  to  a  red  beat. 
After  the  box  becomee  heated  to  the  required 
degree,  it  is  maintained  at  that  temperature  for  an 


HAKINO   CAEBOH    ROSS   A5I> 
PLATES.' 

CIARBON  rods  and  plotea  of  the  finest  quality 
I  can  bo  made  economically  only  by  the  use  of 
expeDAve  ma^^inery  and  apparatus,  such  as  pul- 
verising mQIs,  hydraulic  presses,  and  retorts  or 
ovens :  but  the  amateur,  without  a  great  deal  of 
trouble,  and  with  very  little  eKpense,  can  make 
carbon  plates  and  rods  which  ivill  answer  a  good 

Iurpose.  The  materials  required  are  coke,  wheat 
our,  motaises  or  syrup,  and  woter.  The  tools 
consist  of  a  few  moulds,  a  trowel,  or  its  equivalent, 
for  forcing  the  carbon  mixture  into  flat  moulds, 
tubes  to  be  used  as  moulds  for  carbon  rods,  and 
ramrods  for  condensing  the  material  in  tlie  tubes  and 
forcing  it  out,  and  an  iron  mortar  or  some  other 
device  for  reducing  the  coke  to  powder. 

Clean  pieces  of  coke  should  be  selected  for  this 
paipoBS,  and  snch  aa  contain  no  volatile  matters 
are  preferred.  The  coke  is  pulverised  and  passed 
thronsh  a  fine  sieve.  It  is  then  thoroughly  mixed 
wiUi  tiom  one-sizthto  ons-eiglith  ilsbi^  of  wheat 
flour,  both  being  in  a  dry  Ktate,     The  mixture  is 


fn  the  BeirrdiJIt  Atmrltan. 


0,  after  which  it  is  removed  from  tbe  &re 


They  are  again  baked  in  on  ordinaryovon,  and 
afterwards  carbonised  in  the  manner  already  de- 
scribed. This  latter  process  of  boiling  in  syrup  anc 
recaiboniiiDg  is  repeated  until  the  required  densitj 


to  allow  these , 

Fig.  1  shows  I 

carbon  plates. 


gasea  to  escape. 


m  of  mould  for  flat 
of  two  right-angled  pi 
of  the  carbon  plate  t 
made,  and  a  thick  plate  of  aheet  iron.  Tbe 
should  be  oiled  or  smeared  with  grease  before  tbe 
mould  is  filled-  Tlie  carbon  and  fiour  mixti 
pressed  into  the  mould  amoothly^  tlie  wooden 


re  removed,   and   the   carbon  i 


left  0 


plate  to  dry.  When  dry,  it  is  easily  separated  fror 
the  plate  and  may  be  handled  without  danger  c 
breuiDg. 


Cylindrical  carbon  rods  mar  be  fonntd  in  i 
rooden  mould,  as  shovrn  in  the  backgnmad  of 

Fig.  I,  and  dried  in  a  gnwred  iron  plate  idaptfdb 

~  iceive  them,  or  a  tniasa  tube  mar  be  nsed  u  i 
ould,  OS  shown  in  Figs.  2  and  3.  To  facilitaletbc 
ling  of  the  tube,  a  tunnel  may  be  formed  rm« 
;todied  to  one  end.    The  tube  may  be  Uled  lili 

carbon  entirely  from  the  top,  or  it  may  bapaiU; 

filled  by  forcing  its  lower  end  several  times  den 

The  lower  end  of  the  tube  is  placed  it  u 

plate  and  the  contents  are  rammed  frora  tun* 

ime  during  the  filling  opera.tion.    W)i«i  tLi 

tube  is  filled,  it  is  dischor^d  in  the  manner  iliu- 

trated  liy  Fie,  3,  i.e.,  by  pulling  it  over  a  fiwd  ri 

while  its  diacharge  end  deiiven  the  carbon  cylindm 

to  tho  iron  plate  on  which  thef  are  to  be  dritil  vJ 

*— "^ed  preparatory  to  carbonisation.    The  plsteu 

t  case  should  be  oiled  to  prevent  the  sdhesmvl 

rods.     The  rod  by  which  the  contents  oilt' 

tube  are  ejected  should  be  on  a  level  with  the  tnof 

theirooplate.     Fig- 4  shows  in  section  an  iroat™ 

containing  plates  and  rods  pocked  ready  for  a^    I 

bonisation.  ' 


A  Oheap  Telephone. — A  coTT«apoadsiit  iillK 

siderable  experience  in  that  line,  says  a  good  wait- 
ing telephone  may  be  mode  as  follows:— MikilK' 
tin  drums  6in.  in  diameter  and  4in.  deep.  Tm 
should  hove  a  heavy  wire  formed  in  same  u  biS 
ral.  cup.  The  wire  should  not  be  less  tlisn  No,  9. 
Take  row  hide  that  lias  been  divested  of  hair  ud 
stretch  it  over  the  drum  while  wet,  and  lud  it  ^ 
with  a  small  wire ;  let  it  remain  till  perfect!;  dir. 
A  veiy  thin  hide,  such  as  sqnimd,  cat,  cooo.iiUr 
best.  Thick  hide  will  not  work  well.  So« » 
erect  your  drum,  vrire,  &c.,  having  set  yoarpnB 
and  put  up  your  insulators,  whidi  may  lie  msck  a 
wire  and  suspended  from  arms  which  hate  bM 
nailed  to  the  poats,  bore  a  bole  in  the  wall  ffam 
the  drum  is  to  be  placed,  run  the  wire  through  fco 
drum  and  through  the  raw  hide  in  the  eaisi- 
having  a  button  r™dy.  Pass  the  wire  throogb  'J* 
eye  of  the  button  and  back  through  the  Jnim,  uJ 

the  differsDt  inn- 


the  hide.     Put  up  l£e 

latots  (atring  loop  auspendeiB)   till  ii 

other  end  of  th-  ''—  ■  '^ •■  '- 

If  the  wire  has 

work  has  been  done  a-  .. 

you  will  have  a  good  and  cheap  telephons,    S"^ '' 


e  ;  then  proceed  to  do  dj  alfirf- 
□  properly  stretched,  and  ill  '-b 
B  OS  it  should  hare  been  l'^'- 


oppei 


wire  for  main  line  ahould  be  lued. 


fouudrynmn,  it 

pipes    without 

steam  or  gaa-jaoketad  metal  moulds"    pP 

cost  wbic£  are  uniform,    sound    and  trw. 

turned  or  bored  by  a  Uthe.     It  is  stated  tl 

Eipes  BO  cast  are  not  spongy  or  chilled,  an 
ave  excellent  Sniah- 


»  waA« 
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SCIENTIFIC   NEWS. 

THE  comet  known  as  e  1888  Barnard  will 
increase  in  brightness  slightly  (luring  this 
month,  its  position  being  for  June  9,  Berlin 
midnight:  R.A.  22h.  40ni.  48. ;  N.  Dec.  2°381'; 
with  a  brightness  rather  more  than  double  what 
it  was  at  time  of  discovery. 

Dr.  Gill,  of  the  Cape  Observatory^  has  pro- 
l>ared  a  scheme  for  observations  of  minor  planet 
yictoria  fNo.  12,  discovered  bv  Hind  of  London 
in  1850)  at  its  opposition  on  July  16  next,  with 
the  view  of  calciilating  the  parallax  of  the  sun 
from  heliocentric  measures.  Thirty-seven  com- 
parison stars  are  g^ven,  and  it  is  hoped  that  as 
many  observatories  as  possible  will  co-operate  by 
determining  the  places  of  the  stars  and  at  the 
same  time  taking  us  many  meridian  observations 
of  the  planet  as  possible.  Dr.  Gill  issued  a 
similar  scheme  for  minor  planet  Iris  (N"o.  7)  in 
1888,  and  the  observations  of  the  pbmet  and  the 
comparison  stars  as  made  by  ^Ir.  A.  A.  Kambaut, 
of  Dunsink,  will  be  found  in  the  Monthly  Notices 
of  the  R.A.S.  for  March  last. 

A  baronetcy  has  been  conferred  on  Prof.  G.  G. 
Stokes,  President  of  the  Royal  Society ;  a  Com- 
panionship of  the  Bath  on  Dr.  J.  Bell,  F.R.S.  ; 
jjid  a  Companionship  of  St.  Michael  and  St. 
<x€>orge  on  Mr.  Ellery,  director  of  the  Melbourne 
Observatory. 

The  German  Geological  Society  will  hold  its 
thirty-sixth  general  meeting  at  Greifswald  from 
August  12  to  18,  under  the  direction  of  Prof.  E. 
Cohen.  As  the  immediate  neighbourhood  does 
not  offer  rnemy  features  of  geological  interest, 
the  principal  excursions  will  be  to  the  islands  of 
Kiigen  and  Bomholm. 

The  Geological  Society  of  France  will  hold  its 
special  annual  session  this  year  at  Paris,  com- 
mencing on  August  18.  The  programme  for  the 
^reek  includes  excursions  to  Sezanne,  Epemay, 
Rilly,  and  Dammory.  A  party  will  afterwards 
visit  the  volcanic  district  of  the  Auvergne,  imder 
M.  JVIichel  Levy,  while  another  party  will  study 
the  crystalline  schists  of  Brittany,  under  the 
i^uidance  of  Dr.  Barrois. 

The  Senatus  of  Aberdeen  University  have 
resolved  to  grant  degrees  of  Doctor  of  Science 
and  Bachelor  of  Science,  which  are  now  to  be 
obtitined  only  in  London,  Edinburgh,  and  Glas- 
gow. The  attendance  in  the  qualifying  classes 
must  extend  over  three  academic  years,  one  of 
ixrhich  must  be  x>A8S€d  at  Aberdeen  University, 
and  for  the  B.Sc.  there  will  be  two  examinations 
<!onducted  by  written  questions  as  well  as  orally 
.'ind  practically.  The  fee  will  be  five  guineas. 
The  fee  for  the  D.Sc.  will  also  be  five  guineas. 

Gaston  Plants,  whose  death  we  announced  last 
week,    was  a  native  of  Orthez,   in  the  Basses 
PjTenees,  where  he  was  bom  on  April  22,  1834. 
He  received  his  real  training  at  the  Conserva- 
toire  des    Arts    et    Metiers,  where  he  became 
assistant  to  M.  BecquoreL     It  seems  that  while 
in    the    service   of    Christofle  and  Co.,   Plante 
studied  the  electric  light  and  injured  his  eyesight 
by  the  experiments  he  made,  some  of  which  were 
made  with  a  battery  of  800  elements.     Although 
M.    Plante  never  made  a  fortune  by  his  dis- 
coveries, he  had  the  satisfaction  of  knowing  that 
those  of  his    countrymen   competent  to  judge 
estimated  his  services  to  Science  at  their  true 
value,  and  he  received  the  Lucaze  prize  from  the 
Acadcmv  of  Sciences  of  Paris,  and  the  Ampere 
medal  from  the  Soci6tc  d' Encouragement.     Of 
late  years  M.  Plante  devoted  himself  to  the  study 
of  atmospheric  electricity,  and  we  believe  that 
some  important  papers  and  notes  remain  to  add 
to    his   *'Ph6nom5nes    Electriques    de    T Atmo- 
sphere.''    Like  the  majority  of  real  students,  M. 
PLintc  lived  a  quiet  me,   and  never  sought  to 
make  a  fortime  by  any  of  his  discoveries.     Such 
n  man  dies  all  too  young  at  the  age  of  55  years. 

In  a  recent  number  of  the  ContpUs  Reiidiu  is  a 
paper  on  **The  Alloy  of  the  Standard  Inter- 
national Kilogramme,"  by  M.  J.  VioUe.  The 
alloy  of  platinum  and  iridium,  in  the  proportion 
of  10  per  100,  prepared  with  the  greatest  care  by 
Mr.  Matthey,  is  found  to  be  still  somewhat 
defective.  M.  YioUe's  researches  show  that  an 
alloy  of  nine  parts  platinum  and  one  iridium 
yieldfi  more  uniform  and  accurate  results,  both  as 
regards  density  and  specific  heat.  The  density 
thus  obtained  is  an  absolute  constant,  incapable 
of  further  modification  under  cold-hammering, 
annealing,  or  any  other  severe  test. 

Many  determinations  of  the  atomic  weight  of 


chromium  have  been  made,  with  the  result  of 
showing  that  the  true  value  lies  somewhere 
between  52  0  and  63-5.  The  mean  value  of  a 
series  of  determinations  recently  made  by  Mr. 
Rawson  is  52*06. 

A  very  interesting  discovery  in  chemistry 
seems  to  have  been  made  by  M.  Pcchard,  the 
details  of  which  he  has  submitted  to  the  Paris 
Academy  of  Sciences.  It  is  a  new  substance 
derived  from  oxalic  find  molybdic  acids,  and  is 
named  oxalo-molybdic  acid.  It  is  a  solid  in 
large  monoclinic  prisms,  and,  rather  curiously, 
it  seems  Berzelius  must  have  missed  its  discovery, 
for  he  experimented  by  adding  molybdic  acid  to 
hot  solutions  of  oxalic  add.  The  value  of  the 
discovery  made  by  M.  Pechard  lies  in  its  applica- 
tions, for  it  seems  that  the  crystals  of  oxalo- 
molybdic  acid  when  dry  may  be  preserved 
unchanged  without  special  precautions ;  but,  if 
moist,  they  quickly  become  coloured  blue  when 
exposed  to  the  sun's  rays.  Therefore,  if 
characters  are  written  on  paper  with  the 
solution,  they  remain  invisible  in  a  weak  Hght ; 
but,  when  exposed  to  sunshine,  they  become 
visible,  turning  to  a  deep  indigo.  It  is  curious 
that  this  effect  only  happens  when  the  solution 
is  spread  over  paper  or  other  surfaces,  for  the 
solution  itself  may  be  kept  unaltered  in  the 
bottle  for  any  length  of  time,  except  for  a  trace 
of  blue  at  tne  edge  of  the  meniscus,  where,  by 
surface  action,  a  little  is  spread  against  the 
interior  glass  walls.  If  a  sheet  of  paper  is 
immersed  in  a  saturated  solution  of  the  acid, 
dried  in  the  dark,  and  then  exposed  behind  an 
ordinary  photog^phic  negative,  a  sharp  ^rint  in 
blue  may  be  obtained  by  exposure  to  sunhght  for 
about  ten  minutes.  The  colour  instantly  dis- 
appears in  contact  with  water,  so  that  if  a  piece 
of  this  sensitised  paper  be  wholly  exposed  to  sun- 
light, one  mav  write  in  white  upon  the  blue 
ground  by  usmg  a  pen  dipped  in  water.  If, 
however,  the  paper  with  its  blue  markings  be 
exposed  to  a  gentle  heat  for  a  few  minutes,  the 
blue  changes  to  black,  and  the  characters  are 
then  no  longer  destroyed  by  water.  There  is 
apparently  a  good  deal  of  practical  usefulness  in 
M.  Pochard's  discovery. 

In  a  paper  left  by  the  late  Prof.  Wroblewski, 
doubt  is  expressed  as  to  the  Uquefaction  of  hydro- 
gen by  Pictet  and  Cailletet ;  but  as  that  is  a 
question  which  can  be  settled  by  repeating  the 
experiment,  it  is  only  necessary  to  mention  that 
other  chemists  have  failed  to  liquefy  hydrogen. 

There  is  to  be  a  gold-mining  exhibition  at  the 
Alexandra  Palace  in  July,  under  the  patronage 
of  the  representatives  of  the  Colonies. 

A  telpher  line  is  in  course  of  erection  at  the 
Alexandra  Palace  to  take  passengers,  &c.,  from 
AVood- green  station  (^G.N.R.)  to  the  Palace  up 
the  steep  gradient,  which  is  about  650  yards  in 
length.  The  line  is  rigid,  consisting  of  two  rails 
or  **  roads,"  carried  about  25ft.  above  ground, 
and  the  train  will  consist  of  five  carriages  with  a 
"locomotive"  weighing  about  21cwt.,  capable 
of  exerting  15  horse-power. 

The  Midland  Railway  Co.  have  adopted  the 
electric  light  on  some  of  their  express  trains,  the 
dynamo  being  driven  from  an  axle  on  the  rear 
van,  accumulators  being  provided  to  sustain  the 
light  when  the  train  stops.  If  found  roallv 
successful  and  economical,  it  is  possible  that  aU 
the  trains  on  the  system  will  be  fitted. 

A  canal  through  the  Isthmus  of  Perekop,  which 
will  have  the  effect  of  making  the  Crimea  an 
island,  is  about  to  be  commenced. 

The  works  of  the  North  Sea -Baltic  Canal  are 
now  progressing  with  considerable  rapidity,  and 
a  large  staff  of  men  are  engaged  in  this  large 
undertaking.  At  Griinthal,  the  highest  point 
on  the  cantu,  about  600  men  are  at  work.  At  this 
point  a  bridge  of  largo  span  will  carry  the  Heide 
high  road  across  the  canal,  and  will  also  serve 
as  a  railway  bridge  for  the  west  railway.  It  has 
to  be  high  enough  for  the  largest  ships  to  pass 
under  it.     There  are  five  excavators  at  work. 

The  new  Calais- Dom-res^  a  steamer  built  for 
the  Continental  traffic  of  the  L.C.  and  D.R., 
seems  to  be  a  decided  success,  making  the  trip 
from  Dover  to  Calais  in  Uttle  over  an  hour.  She 
is  325ft.  long,  with  a  beam  of  3Gft.,  and  a 
moulded  depth  of  21ft.  6in.,  and  a  rudder  at  each 
end.  The  eng^es  are  compound,  of  the  diagonal 
direct-acting  type,  with  a  high-pressure  cyhnder 
of  59in.  phiced  over  a  low-pressure  of  106in. 
diameter,  the  stroke  being  6ft.  The  paddle- 
wheels  have  feathering  floats.  The  vessel  has 
accommodation  for  900  passengers. 


LETTERS  TO  THE  EDITOR. 

[  We  do  not  hold  ourtdvat  reapontible  for  the  opinioms  of 
our  corretpoTulents.  The  Editor  reafttct/utly  requests  that  all 
eommunioatioiu  ehomld  be  drawn  mp  as  brieflif  tu  poeatble.] 

All  communicntionM  ehould  he  addre»fted  to  the  Editor  of 
the  EvoLisH  Mkchaxic,  832,  Strand,  W.  C. 

AU  Cheqru*  and  FosU-office  Order*  to  he  made  payable  to 
J.  Passkokx  Edwards. 

*,*  In  order  to  /acilUate  reference.  Correspondents,  token 
speaking  of  any  letter  previously  inserted,  will  oblige  by 
mentioning  the  number  of  the  Letter,  as  vfell  aa  the  page  on 
which  it  appears, 

"I  would  have  everjone  write  what  he  knows,  and  as 
much  aa  he  knows,  bat  no  more ;  axid  that  not  in  this 
only,  but  in  aU  other  subjects :  For  such  a  person  may 
have  some  particular  knowledge  and  experience  of  the 
natore  of  such  a  person  or  such  a  fountain,  that  aa  to 
other  things,  knows  no  more  than  what  everybody  does, 
and  yet,  to  keep  a  dntter  with  this  little  pittance  of  hia, 
will  tmdertake  to  write  the  whole  body  of  phjrsicks,  a  vice 
from  whence  great  inconveniences  derive  their  originaL" 
—MonUAgn/is  Bseays, 

VISIBILmr  OP  OBESCEITT  OP  VBKTTS 
TO  THE  NAKED  ETE. 

[29998.]— I  SHOULD  be  glad  if  Mr.  Hopkins  would 
inform  me  where  I  can  find  Mr.  Stoddart*8  letter, 
quoted  by  him  on  p.  281.  Webb,  on  p.  50  of 
*' Celestial  Objects''  (4th  ed.^,  mentions  that  the 
crescent  has  also  been  seen  in  Chile,  and  by  Theodore 
Parker.  Who  was  the  Chilian  observer,  and  where 
is  Theodore  Parker's  statement  to  be  found?  I 
very  much  doubt  mvself  the  reality  of  the  alleged 
observations,  though,  of  course,  X  do  not  question 
the  bona  fides  of  the  observers. 

On  April  27th  Yenus  subtended  the  same  diameter 
as  a  halfpenny  viewed  at  48  yards  distance.  Surely 
Mr.  Dixon's  (letter  29980,  p.  281)  sight  must  be  very 
abnormal  if  ne  could  see  whether  a  bright  object — 
say  a  piece  of  silver  glass  illuminated  by  sunhght — 
of  the  size  of  a  halfpenny  at  that  distance  appeared 
aft  a  crescent  or  not.  S.  8. 


VEIHTS,    8ATT7RN,   AND  KEEK  SiaHT. 

[29999.] — I  TBIED  the  experiment  of  observing 
the  crescent  of  Venus  with  a  small  pocket  telescope, 
with  object-glass  lin.  diameter,  during  this  last 
superior  conjunction  of  the  planet.  I  certainly  st^w 
it:  the  minifying  power  beinff  ten  diameters. 
Knowing  what  I  was  lookiiig  for,  I  found  it  easily ; 
but  an  inexperienced  observer  would  probably  have 
failed  to  detect  the  crescent.  That  anyone  has  seen 
it  with  unaided  vision,  seems  to  me,  to  say  the 
least,  that  '*  the  wish  was  father  to  the  thought." 

A  little  while  ago  a  man  assured  me  that  he  had 
often  seen  Saturn  with  the  naked  eye !  He  was  my 
next-door  neighbour,  but  I  never  argued  the  point 
with  him. 

Competitors  for  keenness  of  vision  seem  to  be 
increasmg.  Now  as  some  large  telescopes  do  not 
show  Temple's  nebula  in  the  Pleiades,  and  the 
generality  of  small  ones  do,  mav  I  ask  if  anyone 
can  see  it  with  the  naked  eye  ?  1  see  it,  but  with  a 
telescope  under  4in.  of  aperture.  D.  B.  L. 

SATTJBN. 

[30000.] — Je  crois  que  I'observation  rapportee 
par  M.  W.  R.  Waugh  (lettre  29978,  p.  'iBl  de 
"  I'E.  M.")  et  d'oA  I'auteur  croit  pouvoir  conclure 
que  la  tache  blanche  de  I'anneau  ae  Satume  est  un 
simple  phenomene  de  contraste,  est  sans  aucune 
valeur  a  ce  point  de  vue.  Do  ce  qu'un  detail,  vu 
avec  de  faibtes  grossissements,  ne  se  voit  plus  avec 
des  grossissements  superieurs.  Ton  n'a  jamais  ^te 
en  cuoit  de  conclure  que  ce  detail  est  illusoire.  M. 
Waugh  pent  en  faire  1' experience  sur  Satume  lui- 
m^me,  si  son  instrument  est  assez  puissant ;  avec  de 
faibles  grossissements  il  constatera  peut-^tre  que  la 
principale  bande  du  globe  est  surmontee  d*une  autre 
oande  plus  faible,  et  que  la  separation  un  peu  plus 
claire  des  deux  bandes  est  bien  visible ;  un  grossisse- 
ment  moyen  lui  montrera  meme  peut-£'tre  un  aspect 
moutonne  dans  cette  separation  un  peu  claire ;  mais 
avec  de  forts  grossissements  il  Im  sera  beaucoup 
plus  difficile  de  constater  cette  separation;  en 
conclura-t-il  que  cette  separation  n'est  qu'une 
illusion  d'optique  ?  Et  de  mme,  bien  souvent^  des 
details  dehcats^  distincts  seulemeut  par  de  faibles 
nuances,  de  faibles  degr^s  d' intensity,  lui  echa]^- 
peront  avec  des  grossissements  forts  et  serout  tres 
visibles  avec  des  grossissements  faibles. 

S'il  s'agit  d'un  effet  de  contraste,  je  demanderal 
a  M.  Waugh,  comme  a  M.  Holmes,  de  me  dire 
pourquoi  oet  effet  de  contraste  ne  se  manifeste 
nullement  de  I'autre  cAt^  de  I'ombre,  c'est  i  dire 
sur  le  globe  lui-mdme  ? 

S'il  etait  prouve  que  cette  tache  n' en  est  pas  une 
dans  le  sens  rigoureux  de  ce  mot,  il  ne  s'eu  suivrait 
pas  encore  qu'eUe  est  une  pure  illusion,  un  nmple 
phenomene  subjectif  qu'eUe  n'a  aucune  r^aut^ 
objective.  Ne  pourrait-il  6tre  question  d'un  effet 
special  de  lumidre  comme  celui  auquel  je  fais 
allusion  dans  ma  demi^re  lettre  (29955,  p.  258)  ? 

Mais  je  ferai  mdme  observer  h  M.  Waugh  (]^ue 
nous  comiaissons  bien  peu  de  choses  sur  la  rotation 
de  I'anneau,  et  il  aura  la  avec  interdt,  sous  ce  rap- 
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port,  la  lettre  29979,  d.  281,  qui  suit  la  nenne ;  oette 
lettre  de  "  W.  G.  P.,"  qae  j*fti  eu  &  peiue  le  tempe 
d* examiner,  car  ja  toub  ^cris  au  re^u  do  "TB.M." 
le  31,  a  au  moiiu  le  m^te  de  ne  point  sacrifter  dee 
observationfl  positiTes  k  dea  notions  qui  ne  eont 
point  ptomptoirement  ^tablies.  Je  sappoee  qae 
M.  Waugh  obeerre  distinctement  daaa  la  planete 
VeniiB  un  pfa^omene  inoondliable  avec  les jperiodes 
de  rotation  de  Bianchini,  de  Schrdter,  on  de  De  Yico ; 
rejettera-t-il  son  observation  oomme  iUusoire  on 
cherchera-t-il  k  condlier  oe  fait  awo  les  notions 
pr^^demmentreques?  Au  besoin,  n'inToquera-t-H 
point  les  contradictions  de  ces  notions  et  leur  pea  de 
base? 

Je  Baisis  oette  occasion  de  dire  aussi  que  j*ai 
re^  de  31.  McLeod.  de  McGiU  Observatory,  Mont- 
ml,  Canada,  una  lettre  relatant  ses  observations 
de  la  tache  de  Tanneau  de  Satume.  C'est  la  premier 
aatrouome  qui  ait  r^usai  ce  detail  apres  Tannonce 
^ae  nous  en  avons  faite,  et  il  I'a  vu  dans  tout  son 
«clat,  d^s  le  14  Mars;  M.  McLeod  a  constate  que 
la  tacfae  est  devenue  plus  petite  &  la  fin  de  Mars  et 
en  Avril,  oonfirmant  ainai,  independamment,  ce 
que  je  voua  ^criraia  dans  ma  lettre  29955,  p.  258. 

Ck)mme  la  tache  de  Tanneau  semble  avoir  reveille 
ime  grande  incredulity  parmi  les  astronomea  Areo- 
grapbea  qui  s*intitulent  AnticanalliieB  puis  qu'ils 
apiMllent  lea  partisans  dea  canaux  lea  Canallitfi 
(lettre  29977,  p.  280),  je  me  permettrai  d'exprimer 
le  d^sir  de  savoir  si  Ton  aocueille  avec  lamdme 
incredulity  Pobeervation  d'un  canal  noir  traversant 
la  tache  polaire  de  Mars  en  1888,  et  qui  n'a  ete  faite 
que  par  trois  CanaUitea,  MM.  Schiaparelli,  Perotin, 
et  votro  humble  serviteur, 

Louvain,  Mai  31.  Dr.  F.  Terby. 

ASTBONOUIOAIi. 

[30001.]— I  CAN  assure  Dr.  Terby  that  I  shall  not 
at  all  renet  to  find  that  he  is  ri^^t  in  regard  to  the 
supposed  discoveries  upon  Mars  and  Saturn.  He, 
however,  has  not  sougnt  to  explain  the  reticulations 
upon  Mfl^  being  seen  as  straight  lines,  or  nearly  so, 
in  all  positions  upon  the  disc. 

As  to  white  wooi  on  Saturn,  he  asks  me,  if  an  effect 
of  the  nature  of  complementary  phenomena,  why  it 
has  never  been  seen  before.  I  cannot  tell — except 
that  of  late  the  shape  of  the  shadow  upon  rings  has 
been  much  scrutinised,  and  therefore  the  fixed 
blackness  has  made  a  strong  impression  on  the 
retina,  resulting  in  the  ghost  upon  moving  the  eye. 
Formerly  this  shadow  was  not  so  much  examined. 
We  mignt  ask  when  a  non-existent  star  has  been 
seen  by  an  eminent  astronomer,  and  his  seeing  con- 
firmed bv  other  eminent  astronomers,  why  no  one 
fancied  tnat  star  was  there  before ;  or  on  the  day 
when  BO  ma^  people  saw  the  stone  lion  on  North- 
umberland Blouse  wag  his  tail  after  one  man  had 
said  he  saw  it  move,  we  might  ask  why  no  one  saw 
this  before. 

As  to  the  reason  why  no  one  has  noticed  it  on  the 
globe,  I  think  that  is  very  simple.  The  attention  of 
all  observers  has  been  given  to  the  outline  of  shadow 
on  rings — ^not  to  other  margia ;  and  ^erefore  the 
axis  of  eye  has  always  inclined  to  the  right.  The 
ghost  would  appear  on  that  side,  and  not  on  the  side 
to  which  attention  waa  not  drawn.  I  am  not  sure 
I  follow  his  last  suggestion.  If  he  means  that 
possibly  a  brighter  portion  of  the  globe  of  Saturn 
IS  so  situated  as  to  reflect  sunlight  upon  the  rinffs 
dose  to  the  shadow,  I  think  he  will  see  this  wul 
not  bear  looking  at.  Saturn  turns  on  his  axis,  a 
bright  place  would  come  round,  it  would  need  a 
bright  Delt  to  alwaya  throw  light  on  same  portion 
of  nngs.  This  we  should  see  on  globe,  as  we  should 
alao  a  spot.  But  I  do  not  thimc  I  need  say  more 
about  tnis.  I  ought  to  add  that  I  do  not  think  the 
failure  of  the  gigantic  instruments  at  all  a  reason 
for  doubting  these  observations,  since  I  am  satisfied 
that  for  eye  observations  upon  the  planets  Tiin.  to 
15in.  exhausts  all  that  we  may  hope  for,  and  that  a 
larger  aperture  is  actually  injurious  to  the  percep- 
tion of  aetaU. 

With  regard  to  visibility  of  crescent  of  Venus, 
will  Mr.  May  take  the  trouble  to  see  at  what  dist- 
ance he  can  read  a  posting  bill,  of  which  he  does 
not  previously  know  the  words  or  subject,  with, 
say,  4in.  letters  upon  it.  If  he  will  also  make  a 
bright  wire  crescent,  and  place  it  at  a  corresponding 
di^moe  from  his  eye  that  wiU  make  it  subtend  the 
diameter  of  Venus,  he  can  experiment  without 
atmosph^c  undulations  interfering.  I  note  the 
air  was  not  in  very  good  state  when  he  saw  Venus 
88  a  crescent,  which  certainly  adds  to  the  difficulty, 
and  also  to  the  difficulty  oz  believing  ho  was  not 
deceiving  himself.  I  have  known  friends  see  a 
thing  when  told  it  was  there,  when  really  they  did 
not.  I  intend  to  make  some  experiments  on  a 
model  of  crescent  of  Venus,  and  try  different  people 
upon  it.  If  I  find  one  who  can  see  tlie  crescent  I 
will  report. 

With  rei^ard  to  letter  in  this  week  of  Mr.  Dixon 
(29980^,  it  is  admitted  that  only  people  of  very 
exceptional  sight  con  see  the  crescent.  How 
marvellous  that  not  only  Mr.  Dixon,  but  Ms  two 
friends,  should  be  so  gifted. 

Now,  I  wish  to  refer  to  another  matter  which 
perhaps  ought  to  go  to  the  Journal  of  the  L.A.S. ; 
but  as  that  is  only  issued  once  a  month,  and 
probably  would  not  admit  my  questions,  while,  if 


admitted,  they  must  wait  nx  months  for  a  reply,  I 
think  I  am  not  overstepping  courtesy  in  sendiBg 
them  to  the  *'  E.  M."  ins&d. 

In  an  artide  entitled  "  Why  has  the  Moon  no 
Polar  Caps'*  occur  a  number  of  statements  which 
require  proof.  I  will  quote  verbatim,  and  to  each 
add  a  query : — 

*' Venus  .  .  .  has  not  cooled  down  so  much  as 
the^  earth,  while  Mars  already  shows  signs  of 
incipient  glaciation  in  the  conspicuona  snow  caps 
and  attenuated  atmosphere."  What  gronnda  are 
there  for  the  assertion  re  Venus  P  An  the  snow 
caps  of  Mars  more  conspicuous  than  thoee  of  the 
eajth  would  be  at  similar  distance,  and  do  we  know 
that  the  atmosphere  of  Mars  is  *'  attenuated  "  F 

"  The  asteroids  are  presumably  but  little  above 
the  temperature  of  space— say,  nunus  loO°— and  are 
probably  ref  rigeratea  to  the  core.'  *  Doea  any  human 
being  know  anything  of  the  condition  of  a  single 
asteroid? 

'*When  we  may  assume  she  (the  moon)  had 
water."  Is  there  a  particle  of  evidence  the  moon 
ever  had  any  water  r  Does  not  her  surface  show 
rather  that  none  ever  existed  ?  The  very  writer  I 
Quote  from  says:  ^^the  conspicuous  absence  of 
drainage  constitutes  the  moon's  great  peculiarity" 
— **  one  might  playfully  say  that  '  nature  abhorred 
drainage'  on  the  moon" ;  yet  he  assumes  she  is 
snow-oovered.  Will  he  answer  a  question?  If 
snow-covered,  how  does  he  account  for  no  sign  of 
vapour  obscuring  the  face  of  the  full  moon  ?  Here 
we  have  an  unclouded  sun,  .with  an  unbroken 
impact  of  his  heat  for  14  days  without  melting, 
with  no  protecting  atmosphere,  and  at  «the  lunar 
equator  practically  a  perpendicular  incidence  for 
days  together,  and  not  a  snow  crystal  can  be  wanned 
into  vapour  enough  to  obscure  even  in  the  slightest 
degree  our  vision.  Moreover,  lacking  atmospheric 
pressure,  and  with  leas  gravitation,  steam  would  be 
raised  on  the  moon  much  moro  easily  than  on  the 
earth.  We  find  almost  all  substanoea  throw  off 
vapour  with  a  small  amount  of  heat  in  a  vacuum— 
certainlv  few  liquids  refrain.  How  is  it  no  such 
results  follow  on  the  moon  ?  Snow  would  certainly 
vaporise  under  sudi  conditions;  therefore  t^e 
inference  is  it  does  not  exist. 

Edwin  Holmea. 


/3  LEOKIS. 

[30002.]— Thb  "  Celestial  Cyde  "  gives,  on  the 
authority  of  Mr.  Knott,  a  list  of  eotnea  as  herewith : 


AB 
AC 


206» 
187 


AD  202 
A£  116 
AF  120 


4'  42" 
11   30 
19  30 

5     3 
10  est. 


B  8th  mag. 
C  lOthmag. 
D  7th  mag. 
E  I2th  mag. 
F  nth  mag. 


I  omit  fractions  in  position  angles,  and  **  Cycle  " 
adds  that  Bumham  found  another  companion 
345'';  77",  and  also  noted  that  D  ia  a  dose  double 
337";  1-52";  6*  and  11. 

I  find  all  these  easily  visible  even  before  quite 
dark ;  but  I  also  find  Knott's  E  has  a  small  cofnea  at 
about  10°,  and  Bumham's  star  at  345°  has  also  a 
coirtes  in  the  same  direction  nearly.  I  am  surprised 
these  were  nussed.  There  is  also  another  star  at 
300°  about  as  distant  as  D.  I  think  there  are  more 
stars ;  but  /3  Leonis  has  now  gone  too  far  west  for 
me  to  observe.  B.  Holmes. 


SEEINa  MEB0T7BT  IK  FULL  SUNSHIKE 
THBOUaH  A  6in.  O.a. 

[30003.] — ^WrLL  any  of  your  astronomical  cor- 
respondents, who  may  possess  Gin.  silvered-glass 
specula,  say  whether,  with  the  said  mirrors 
equtorially  mounted,  they  can  see  the  planet  Mer- 
cuiy  in  Jf'ull  ntnahine  f  I  have  often  tried,  but 
always  signally  failed,  and  am  preduded  by  houses 
from  seeing  it  when  near  the  horizon. 

Also  will  someone  who  knows  kindly  say  how  the 
theoretical  point  of  ^*  greatest  brilliancy  "  is  arrived 
at  with  the  planet  Venus.  I  can  see  that  it  is  nearly, 
but  not  exactly,  half-way  in  time  and  distance 
between  inferior  conjunction  and  greatest  elonga- 
tion. AI  Fard. 


EXTBAOEDINAE'7   UETEOB. 

[30004.]— On  May  29th,  at  lOh.  44§m.,  a  very 
large  meteor  was  seen  here.  It  ranks  as  the  second 
largest  meteor  out  of  over  one  thousand  that  I  have 
recorded.  It  moved  very,  very  slowly  from  Leo 
into  Gemini.  The  colour  was  yellow,  and  slightiy 
tinged  with  a  blood-red  on  the  outer  edge.  An 
dongation  perhaps  1|°  long  followed  the  bead  of 
the  meteor,  giving  it  the  api)earance  of  a  dub. 
There  was  an  apparent  blaziug-up  of  the  head 
several  times,  as.  though  flames  of  gas  were  shot 
forth  from  the  body,  out  no  vaporous  nor  phos- 
phorescent streak  was  left  in  the  track  of  the  meteor 
after  its  extinction. 

During  the  last  U  or  2secs.  its  light  became 
gradually  less,  as  though  the  substance  of  the 
meteor  was  being  consumed,  and  after  extinc- 
tion a  small  doud  of  apparently  incandescent  dust 
took  up  the  meteor's  motion  for  about  half  a 
I  degree. 


Ifftaoorded  what  I  observed  at  the  oommeooeiiM&t 
of  the  flight  of  the  meteor  as  141°  ±  20"*,  and  ita 
finish  at  113°  -f  23^°.  I  hope  other  obierren  nw 
tills  romarkable  body,  and  wiU  give  a  correct  de- 
scription of  its  path  amongst  the  stars  bi  wvm  by 
them,  for  tiie  purpose  of  caienlating  the  heights  of 
the  commencement  and  finish  of  the  paQi  of  thi& 
remarkable  meteor  in  our  atmosphere. 

Leeds,  June  3.  David  Booth. 

BEKINISCENCES   OS   SOXTTSESK 


8UB- 
EVANS--WATB& 


[30005.]~lN  letter  29984,  the  following  cot- 
rections  reouire  to  be  made :— Paragraph  11,  olse:* 
vation  C  of  external  contact,  for  3h.  om.  7b.  resd 
3h.  8m.  7s.  Pons  Comet,  1884 :  the  name  of  the 
comparison  star  should  read  v  (gamma)  Pegaa.  h 
last  paragragh  but  three,  the  cluster  shoald  \a 
w  (omega)  Centauri.  B.  E.  B. 

OBNABCENTINa 
FAOES— MB.    J. 
KOTOB. 

[30006.]— I  KoncED  **Namwen's"  reqaett  for 
more  information  as  to  how  thia  was  done,  tod 
hoped  "  G.  C.  £."  would  reply,  as  he  has  muclitn 
teuusif  he  could  make  time  to  do  so.  IlieUeTe 
unturned  irr^^ar  surfaces,  sudi  as  the  outside  of 
a  cooo-nut,  can  be  ornamented  by  drills,  cntten, 
&c.,  by  means  of  a  rose  engine,  bv  regulating  the 
depth  of  the  cut  by  means  of  tne  "  toudi"  reiting 
on  the  surface  to  be  ornamented,  dose  to  the  tool^ 
and  upon  that  part  of  the  surface  as  yet  untouched. 
A  cooo-nut  is  eatdly  sawn  in  two  and  smoothed  by 
rasp-file  and  sand-paper,  and  it  takes  a  line  poliih ; 
then,  if  mounted  m  the  rose  engine,  it  could  le 
ornamented,  and  would,  I  think,  look  renr  wcU. 

I  was  glad  to  see  a  paper  from  Mr.  Evans  not 
long  ago,  and  beg  to  aA  u.  he  will  not  give  us  one 
upon  the  dome  chuck  and  another  upon  thfr 
spherical  rest,  supplementing  what  he  has  told  oa 
in  his  book  P  On  the  first  I  should  like  to  hear  in 
particular — ^though  I  can  partly  guess  it— what  ire 
the  uses  of  the  extra  circular  movement  shown  in 
the  illustration  of  his  chuok  in  his  book,  which 
movement  does  not  appear  in  fioltzapffers;  he 
does  not  mention  this  in  his  description.  As  to  the 
second,  I  should  Eke  to  ask  him  to  show  us  how  the 
spherical  reet  is  connected  with  the  spiral  appa* 
ratus,  BO  as  to  cut  spirals  on  spheres  and  besds. 
Thirdly,  I  think  it  would  be  very  interesting  to 
have  a  comparison  of  the  powers  of  these  two 
pieces  of  apparatus,  showing  now  far  they  am  do 
the  same  work,  and  what  powers  are  peculiar  to 
each.  I  have  bc^n  trying  to  make  such  a  com- 
parison, but  it  is  not  easy  without  having  the  appa- 
ratus by  one. 

If  the  water-motor  referred  to  by  C.  White  on 
p.  285  has  an  arrangement  by  which  the  crank-jBu 
18  moved  by  the  governor  wlule  the  motor  is  nm- 
ning,  that  seems  just  what  is  wanted.  Peth&p^ 
someone  will  tell  us  more  of  Haatie'a patent? 

P.  A.  B. 


WATEB   XOTOB8. 

[30007.]— Ik  reply  to  "  F.  A.  M."  Getter  29966^. 
a  motor  such  as  he  asks  about  has  been  patented, 
and  is  made  by  Arthur  Rigg,  42,  Old  Broad-stieet. 
London.  The  speed  is  regiUar,  and  the  quantity  of 
water  used  is  proportioned  to  the  work  to  be  done. 


_   revolving  three    or   four  cylin<i 

engine,  with  trunk  pistons ;  each  cylinder  is  cart 
with  a  projection  outside* the  dosed  end,  which  may 
be  likened  to  a  thick  washer  placed  on  edge  again^ 
the  end  of  cylinder.  These  washen  (valve  facing*) 
are  so  placed  on  each  cylinder  that  when  thev  aie 
all  strung  on  an  axle  (the  centre- pin)  throu^  hole» 
in  their  centrea,  the  cylinders  all  radiate  with  thoz 
centre  linea  all  in  the  same  plane,  like  the  ff^^P* 
a  flywheel.  The  water  enters  and  returns  from  the 
cylinders  through  ports  in  a  line  parallel  with  the 
centre  pin,  turning  at  right  angles  up  into  eadi 
cylinder.  A  disc  flywheel  is  hung  in  front  of  the 
cylinders,  with  three  or  four  crank  pins  at  equal 
spaces  near  its  edge,  projecting  towards  and  over 
the  cylinders,  to  which  their  piston-rods  are 
attached.  The  varying  length  of  stroke  is  thitt 
managed.  If  the  centre  linea  of  the  ceiitie  j)m  and 
flywheel  axle  are  in  a  line,  of  course  no  motion  can 
be  made ;  but  if  the  centre  pin  be  lowered,  the  fly- 
wheel will  move  just  as  though  it  were  driven  W  » 
crank  with  an  arm  of  a  length  of  the  amount  that 
the  flywheel  centre  is  out  of  line  with  the  centre- 
pin  centre,  and  therefore  the  more  the  centre  pui  !* 
lowered  the  longer  the  stroke.  The  centre  m» 
carried  on  a  slide,  which  is  automatically  moved  oj 
the  governor.  «•  ^'  ^ 

UEBCUBIAI.  SPEED  BE0TJLATOB. 

[30008.1— In  controlling  the  speed  of  jteam- 
engines,  &c.,  the  centrifugal  governor  >?Jf"Ji: 
used ;  and,  as  is  well  known,  this  is  not  stncUy  cor- 
rect, we  will  take  for  our  iUustnrtion  a  governor  ci 
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303 


tittk 


StU/CM   of  T(t6A 


the  Watt  type.  Let  L  be  the  Tortical  height  from 
thepomtof  suflpenmon  to  the  plane  of  revolution. 
In  thifl  case  let  L  «  16in.  when  the  engine  ia  at  ite 
nonnal  speed  (or  the  sliding  collar  C  ia  in  the  middle 

position),  by  the  (fonnula  A^il^ ;  the  speed  will  be, 

not  taking  into  aooonnt  the  weight  of  rods,  &c., 

187-5 


Vl6 


46*87   reyolutions  per    minute ;    let  the 


sliding  oollar  trayel  Uin.  each  way,  then  the  speed 
will  be,  when  the  balla  are  in  the  highest  position, 

as  shown  by  the  dotted  lines  «  ^fU:    -  49-3,  or 

a  difference  of  2*43  revolutions  per  minute ;  thQ 
same  difference  will  occur  if  extra  load  goes  on,  or 
the  steam  goes  down,  uid  the  balls  fall  into  lowest 
position*  A  device  was  invented  and  patented  in 
1881  for  correcting  this  difference.  The  sketch  will 
assist  in  showing  what  the  arrangement  is ;  a,  a  are 
two  mercurial  vesaeLs  set  level  when  the  engine  is  at 
its  nonnal  speed,  tiie  vessels  are  then  nearly  half 
filled  with  mercury ;  if  the  load  goes  off  the  balls 
diverge  into  the  higher  position,  and  the  vessels  are 
tilted  or  inclined  to  e^ch  other,  and  the  mercury 
flows  from  the  hi^er  to  the  lower  vessel  and  assists 
the  governor  to  nse.  Again,  when  extra  load  goes 
ODf  or  the  steam  goes  down,  they  act  in  a  contrary 
direction. 

The  tube  connecting  the  vessels  is  wrought  iron 
fteam  pipe.  A  piece  of  round  iron  with  a  flat  side 
u  driven  into  it  to  lessen  the  passage,  so  that  the 
mercury  will  not  flow  too  sud&nly;  it  also 
iitrengtheiis  the  tube.  P  shows  a  section  of  tube, 
a  tap  may  be  screwed  into  one  of  the  air  tubes  to 
answer  as  a  check  upon  the  flow  of  mercury. 

To  find  the  weight  rec^uired,  count  the  number 
of  revolutions  with  engine  at  normal  speed,  then 
throw  the  load  off,  and  add  weight  to  lever  at  d 
until  the  normal  sneed  is  gained.  Suppose  this  to 
he  lOIb.,  take  the  length  from  swivel  s  to  centre  of 
JwseU  V  =  I8in.,  and  take  hold  with  link  I  12in. 
from  9,  then  the  weight  of  mercuiy  will  be,  with 


lever  at  d  moving  l|in.  as  at  sliding  oollar  e  b 
—^J2  =  6-661b.,  the  depth  of  vessels  will  be 

lo 

twice  their  travel.    Thus  «  ^i^®  x  2  -  4iin., 

12 

say,  5in.  deep,  allowing  |in.  for  working  margin. 

Again   the  oiameter   will    be,    taking    2c.in.  of 

mercury  to  weigh  lib,   (which  is  nearly  correct) 

•    /  ^  ^,  ^'^;t/'^  =  l*^,  nearly  2in.  diameter. 
s/        1  X  7864  '  ' 

The  veasels  can  be  fixed  at  any  point  between  the 
^vemor  and  throttle-valve,  a  stud  can  be  screwed 
mto  engine  frune  to  receive  swivel  at  «,  with  the 
set  screws  at  s  and  link  e,  the  weight  can  be  ad- 
justed. 

Before  this  alliance  was  introduced,  we  had 
continual  compltunts  of  unsteady  turning;  since 
applying  thealx>ve,  we  have  had  no  complamts  and 
no  unsteady  running.  Any  one  can  make  and 
apply  this,  as  the  patent  was  allowed  to  run  out. 

Todmorden.  W.  H.  SutclifTe. 


HATDON'S    0T7TTEB-BAB. 

[30009.J— LoOKJNO  through  the  last  half-dozen 
numbers  of  the  *'  E.M.,"  I  mid  under  this  heading 
considerable  discussion  as  to  the  capabilities  of  the 
Haydon  bar. 

I  think,  however,  the  malority  of  our  mechanics 
using  a  lathe  are  fnUy  satisned  that  **  Notes  by  the 
Way,"  from  **J.  K.P.,"  should  be  accepted  as 
correct,  and  his  statement,  vide  j).  166,  No.  1,266,  is 
that  "  He  would  not  be  without  it  on  any  account." 

Now,  as  stated  by  several  corre^ndents,  the 
vital  question  is  this :  Are  the  reputed  Haydan  bars 
(which  have  been  used  by  such  writers  as  have  not 
found  them  satisfactory)  acettratcbj  catutnicted? 
Evidently  this  is  not  the  case  from  tiieir  perform- 
ance, ana,  having  lately  had  no  less  than  six  different 
ban  sent  here  for  examination — not  one  being 
correct,  and  no  two  being  alike — I  am  fully  satisfleu 
that  such  imitations  are  the  sole  cause  of  the  diffi- 
culties which  have  occurred. 

The  fact  of  the  Havdon  bar  being  unquestionably 
a  thoroughly  good  ana  reliabU  lathe  toot,  has  led  to 


its  being  copied  by  a  host,  who  have  not  the 
remotest  idea  of  the  principles  which  the  inventor 
embodied  in  its  design,  and  the  consequence  is, 
with  tiiis  as  with  other  equally  good  apparatus, 
those  who  unfortunately  have  been  deluded  by  the 
reduced  prices,  and  similar  systems  of  entrapping, 
have  imagined  ttte  principle  of  the  bar  to  be  in- 
correct because  their  own  particular  tool  will  not 
afford  satisfactory  results ;  and,  I  may  add,  that 
unless  the  maker  of  this  bar  has  an  accurate  me- 
chanical knowledge  of  the  correct  principles  of  its 
construction,  so  as  to  be  enabled  to  design  it  to 
meet  the  exigencies  of  the  case  in  hand,  it  'v^'ill  most 
probably  be  a  failure. 
Griflln  Works,  Norwich.       Edward  Elnes. 


[30010.]— In  your  issue  of  April  12th  Mr.  Mark 
Moores  refers  to  Mr.  Bridge's  book  on  Phrenolo^. 
I  am  unacquainted  with  this  work,  and  should  be 
glad  of  a  further  statement  of  his  method  of  mea- 
suring "  the  size  of  the  different  si^s  of  the  usual 
faculties."  The  method  as  given  is  by  comparing 
the  relative  volumes  of  the  brain  (I  should  myseu 
say  of  the  brain  case)  above  ana  below  a  line 
drawn  through  the  centre  of  ossification  of  the 
frontal  bone,  and  ''parallel  with  a  line  drawn 
through  the  opening  of  the  ear."  As  far  as  my 
mathematical  Imowledge  goes,  it  tells  me  that  one 
point  in  a  plane  is  not  sufficient  to  determine  the 
direction  oi  any  line  in  that  plane.  I  should  be 
;lad  to  leam  the  otiier  point  through  which  the 
line  ''  through  the  opening  of  the  ear  "  should 


glad 
base 


The  bearing  of  this  will  be  seen  on  an  inspection 
of  the  figures  given  bv  Mr.  Moores.  In  Fig.  1  the 
base  line  en£  about  the  extremity  of  the  nasal 


border*.  If  the  line  be  drawn  in  each  case  througi 
corresponding  points,  the  differences  pointed  out  by 
Mr.  Moores  are  far  less  distinct ;  and  if  the  com- 
parison be  made  between  the  region  above  the  line 
(which  is  all  brain)  and  that  portion  only  of  the 
lower  skull  which  actually  contains  brain,  not  with 
the  part  of  the  skull  including  the  osseous  base 
which  lies  below  the  line,  the  differences  become 
too  small  to  found  anv  theory  upon. 

Mr.  Moores'  methoa  of  measurement  at  the  most 
seems  to  me  to  give  only  a  rough  method  of 
estimathig  the  development  of  the  cerebral  hemi- 
spheres ;  and  it  is  pretty  well  established  by  this 
time  how  little  relianoe  can  be  placed  on  this  as  a 
test  of  the  intellectual  power  of  any  one  individual, 
though  it  is  of  value  as  a  facial  feature.  I  am  one 
of  those  doctors  who^  as  Mr.  Moores  says,  "  some- 
times venture  an  opinion  about  somethmg  they  do 
not  understand  "  ;  but  I  think  that  if  Mr.  Moores 
had  had,  as  I  have,  oimortunities  of  examining  the 
skullcaps  and  brains  of^men  of  whom  he  had  a  more 
or  less  intimate  acquaintance  during  life,  in  the 
relative  positions  of  doctor  and  patient,  he  would 
place  far  less  reliance  on  tiie  external  form  of  the 
skull  as  an  index  of  individual  peculiarities.  For  the 
last  six  years  I  have  examined  carefully,  as  a  part 
of  my  duty,  the  skulls  of  all  men  who  have  died 
under  my  care,  have  dissected  and  weighed  their 
brains,  and,  as  far  as  my  experience  goes,  I  can 
trace  very  littie  relationship  between  the  external 
conformation  of  the  head  and  the  state  of  develop- 
ment of  the  brain,  and  of  both  with  the  intellectuial 
powers  of  the  men.  In  the  first  place,  the  thickness 
of  the  cranium  varies,  and  most  irregularly ; 
secondly,  the  degree  of  complexity  of  the  convolu- 
tions varies  mainly  as  to  depth,  their^  general 
character  and  diambution,  of  course,  being  con- 
stant ;  thirdly,  the  relative  proportions  of  grey  and 
white  matter  vary  considerablv.  Those  are  the  re- 
sults of  the  examinations  ox  the  brains  of  men- 
whom  I  have  known  more  or  less  intimately  prior 
to  death,  and  of  whose  intelligence  I  have  had 
opportunities  of  judging. 

I  am  far  away  from  any  library,  and  can  only 
refer  at  present  to  Quain's  ^'Anatomy,"  Ed.  1876, 
Vol.  II.  p.  680,  where  the  researches  of  B.  Wagner 
are  quoted  as  showing— 1.  "That  superiority  of 
size  cannot  be  regard^  as  a  constant  accompani- 
ment of  superiorilr  of  intellect,  even  when  due  re- 
gard has  been  paid  to  the  comparative  stature  and 
other  circumstances  of  the  individuals";  and, 
2.  "Exceptional  instances  make  it  impostible  at 
present  to  deduce  any  certain  conclusion  with 
respect  to  the  relation  between  the  number  or  ex- 
tent of  the  convolutions  and  the  intellectual 
manifestations  iu  different  persons." 

The  matter  seems  to  me  to  stand  thus : — Fronr 
external  appearances — 1.  No  true  estimate  of  the 
size  of  the  brain  can  be  made.  2.  From  the  size  of 
the  brain,  no  idea  can  be  formed  of  the  state  of  the 
convolutions — i.e.,  extent  of  the  grey  matter.  3. 
When  you  have  an  estimate  of  their  complexi^, 
you  are  still  without  any  reliable  indication  of  th& 
mental  powers  of  the  individual. 

This  being  so,  we  may  be  excused  for  doubting 
the  conclusions  of  phrenologists. 

Shaikh  id  JabaL 
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SA7ST7-LAKPS. 

[30011.] — ^Thb  foUowmff  is  interestiiig,  and  if  not 
ah^ady  used  may  he  naenil,  so  I  send  it  in  case  it 
has  not  been  naea. 

When  working  in  a  chemical  laboratory  a  little 
time  since,  I  was  using  two  piec^  of  wire  ganze, 
one  above  another,  to  support  a  beaker  over  a 
Bunsen  burner.  I  noticed  that  although  the  bottom 
pieoe  of  gauae  quickly  got  red  hot  in  ue  flame,  that 
the  upner  jdeoe,  when  at  a  distance  of  about  two 
millimfttree,  did  not  get  red  hot  even  with  the  full 
flame.  But  when  the  second  pieoe  was  rused  to 
about  a  centimetre  above  the  lower  pieoe,  a  flame  at 
•nee  came  on  between  the  two,  ana  quickly  heated 
the  second. 

If  this  has  not  been  already  made  use  of,  might 
it  not  be  an  improvement  in  safety-lamps  to  have 
two  layers  of  gauze.  Will  someone  wno  knows 
about  safefy-lamps  kindly  say  if  sudi  an  arrange- 
ment is  used.  IgnotuB. 


HEAT,  SOUND,  AND  UQHT. 

[30012.]— The  thanks  of  all  interested  readen  are 
due  to  Mr.  W.  O.  Penny  for  the  very  able  series  of 


In  letter  29576,  the  first  paragraph  stated  that, 
'I  When  an  object  is  visible,  it  must  be  giving  out 
light  to  render  it  so,  and  when  it  is  doin^;  so  it  must 
be  in  a  state  of  activity  of  some  sort,  as  distinguished 
from  its  quiescent  state  at  other  times." 

If  we  accept  the  theory  of  '*heat  as  a  mode  of 
motion^"  this  **  quiescent  state*'  does  not  exist,  for 
all  bodies,  whether  visible  Ti.e.,  illuminated)  or  not, 
fmut  fe  in  a  state  of  molecular  vibration. 

In  letter  29642,  Hr.  Penny  treats  both  sound, 
light,  and  heat  as  due  to  precisely  the  same  cause, 
or  as  varying  rates  cf  the  same  mode  of  molecular 
niotion.  Also  in  the  same  letter  he  refers  to  a  case 
in  which  the  temperature  of  a  body  is  g^ttdually 
raised  until  it  becomes  self-luminous,  and  gives 
'I  Ganot's  "  explanation  of  the  simultaneous  evolu- 
tion of  heat  and  light.  And  in  the  next  sentence 
we  have  a  parallel  case  in  which  sound  and  heat  are 
manifested  precisely  as  heat  and  lisht  are  in  the 
first  instance.  Now,  Mr.  Penny  rerors  to  the  un- 
dulatory  theory,  and  api)lying  it  to  sound,  light,  and 
heat,  states  that  the  "history  of  what  happens  (in 
the  two  preoedinff  cases)  is  of  Ihe  simplest  possible 
kind  " — *'  when  different  vibrations  are  excited  by 
any  given  cause,  some  of  them  become  sensible 
sooner  than  others,'*  &o. 

But  these  three  forma  of  energv,  sound,  light, 
and  heat,  are  sensible  to  us  ojdj  tnrouf  h  separate 
and  distinct  senses.  And  are  the  vibraSons  which 
are  sensible  to  us  as  light  of  the  same  kind  as  those 
sensible  to  us  as  heat?  That  is.  is  the  mode  of 
molecular  motion  which  gives  us  tne  light  identical 
in  all  but  rate  of  motion  with  the  molecular  motion 
which  we  call  heat?  If  so,  then  why  is  not  light 
sensible  to  us  through  our  sense  of  toudi  ?  for  we 
are  easily  sensible  bv  touch  of  heat  as  intense  as 
that  accompanying  the  most  powerful  lieht  known. 

The  fact  that  we  are  sensible  of  sound  vibrations 
before  those  of  heat,  and  of  heat  vibrations  before 
those  to  which  light  is  due,  does  not  necessarily 
prove  that  sound  vibrations  are  the  dowest.  heat 
the  next  in  point  of  speed,  and  light  the  highest 
rate  of  motion.  To  determine  the  relation  of  the 
order  in  which  we  are  sensible  of  these  three  f  omu 
of  energy  to  their  rates  of  moleciUar  vibration  is  a 
much  more  intricate  problem. 

One  other  point :  Is  the  tiieory  of  sound,  light, 
and  heat,  as  simply  varying  rates  of  the  same  mode 
of  molecular  motion,  simaent  to  account  for  their 
very  different  means  of  transmission  and  diffusion  ? 
It  certainly  does  not  explain  the  joint  appearance 
and  increase  of  heat  and  light  and  of  sound  and 
heat,  as  in  the  two  instances  given. 

Now.  suppose  we  take  heat  to  be  a  high  rate  of 
molecular  vibration:  the  vibrations  being  irre- 
gular, following  no  distinct  course,  but  each 
molecule^  or  group  of  molecules  vibratixiyK  independ- 
ently of  its  neighbouring  molecules,  and  increasing 
in  volume  as  they  vibrate,  they  communicate  their 
motion  to  any  boay  with  which  they  are  in  contact, 
the  intensity  of  the  heat^  of  course,  depending  upon 
the  rate  of  the  vibrations,  and  the  quantity  or 
volume  of  the  heat  upon  the  number  of.  molecules 
so  vibrating. 

It  is  evment,  seeing  the  vast  numbers  of  mole- 
cules which  go  to  make  a  comparatively  small  piece 
of  a  given  suDstanoe,  that  whilst  in  a  state  of  active 
vibration  a  large  number  of  molecules  would  neoes- 
sarilv  be  vibrating  in  unison,  and  the  greater  the 
Bumberof  vibratmg  molecules,  the  greater  would 
be  the  number  whidi  would  vibrate  in  unison.  To 
these  simultaneous  and  collective  vibrations  it  is 
proposed  li^ht  is  due — sound  being  the  manifesta- 
tion of  a  similar  collecting  action  of  much  slower 
vibrations— so  slow,  as  to  be  generally  inappre- 
ciable as  heat. 

The  theory  of  light  as  the  collective  action  of 
varying  numbers  01  molecules  vibrating  in  unison 
is  greatlv  strengthened  by  recent  experiments  upon 
the  Leyden  jar  discharge  by  Prof.  O.  Lodge,  who 


has  succeeded  in  showing  that  the  osdUaling  dis- 
charge of  the  Leyden  jar  possesses  all  the  charac- 
teristics of  Ught,  though  I  believe  he  has  not  as  yet 
succeeded  in  obtaining  a  result  capable  of  affecting 
the  retina. 

These  same  oscillations  have  been  so  reduced  in 
speed  by  Prof.  Lodge  as  to  become  sensible  as 
sound,  thus  clearly  demonstrating  that  light  and 
sound  are  due  simply  to  differing  rates  of  one  and 
the  same  mode  of  molecular  motion,  and  that  this 
mode  of  motion  is  a  ooUective  action  of  vibrating 
molecules  is  also  evident;  for  if  electricity  be  a 
fluid  or  material  substance,  the  oscillations  of  a 
material  substance  have  the  same  effect  as  the  col- 
lective action  of  vibrating  molecules.  And  if  elec- 
tricity be  a  form  of  ener^ — ^a  mode  of  molecular 
motion — ^then  these  osdllations  can  only  be  due  to  a 
collective  action  of  the  molecular  motions  mani- 
fested as  electricity. 

I  purposely  reJrain  from  introducing  into  this 
letter  any  theory  as  to  the  nature  of  electricity; 
but  if  Mr.  Pennjy  would  kindly  favour  us  with  his 
views  of  this  suDject,  I  would  ask  if  he  shares  the 
opinion  expressed  by  Dr.  Lodge  in  a  lecture 
delivered  at  the  London  Institution,  and  published 
some  time  since  in  Nature :  **  Electricity  may  pos- 
sibly be  a  form  of  matter — ^it  is  not  a  form  of 
energy."  Wallace  H.  PaulL 

Cwmystwyth,  near  Aberystwyth. 


A  CTJSIOXrS  PHBNOKENON. 

[30013.]--I  BEG  to  hand  translation  of  an  extract 
from  the  jomalde  NotieiaSf  Bahia,  of  what  is  styled 
a  curious  phenomenon. 

'*  Durincr  the  day  (20th  April)  rain  fell  incessantiy, 
and  at  11.30  a.m.  tH^ht  rumblmgs  of  thunder  were 
heard  in  the  distance. 

"  At  ni^ht,  however,  without  lightning  and  after 
a  torrential  rain,  a  tremendous  flash  of  intense 
briffhtness  was  suddenly  seen,  which  was  immedi- 
ately followed  by  a  fearful  dap  of  thunder,  long 
and  very  loud,  such  as  is  commonly  called  *  plate 
thunder '  ^trovoadas  de  pratos).  In  a  few  seconds 
all  was  quiet,  there  being  no  more  lightninffand  the 
rain  ceasing,  continuing  only  later  on.  The  un- 
expectedness of  the  violent  snock  caused  great  and 
general  tenor,  producing  nervous  attacks  in  many 


**  Since  the  fearful  thunderstorm  of  6th  October, 
1870,  which  the  population  still  remember  witii 
terror  for  its  intensity  and  results,  we  do  not  re- 
member to  have  heardf  such  a  long  and  continuous 
electric  discharge.  All  the  more  wonderful  for 
being  a  single  thunder-dap." 

Bio,  9tibMay,  1889.  Q.  W.  NlcoUa. 

A  PIANO  FOB  BVSBTB0D7. 

[30014.]—*'  Vandal's  "  letter  (29992},  in  response 
to  mine  on  this  subject,  has  evidentiy  been  written 
by  an  expert  in  piano  construction,  and  so  he  is 
able  to  set  forth  some  of  the  mechanical  difficulties 
involved  in  the  attempt  to  design  and  oons^ct  a 
portable,  cheap,  and  fairly  good  musical  instrument 
for  the  million — an  instrument  which,  if  it  only 
could  be  produced,  would  drive  the  concertina, 
accordion,  and  mdodeon  out  of  the  fleld,  which 
consummation,  in  my  opinion,  would  be  a  dear  gain 
to  the  cause  of  musical  culture. 

In  my  letter  on  the  subject  I  suggested  the  use  of 
wire  gongs  for  the  lower  octaves.  These  might  also 
be  used  for  the  middle  octaves,  and  then  only  the 
upper  octaves  would  need  to  be  strung,  and  thus 
the  necessity  for  a  large  and  heavy  soundboard 
would  be  abolished.  I  venture  to  suggest  that  the 
tone  and  quality  of  a  musical  instrument  does  not 
depend  upon  the  magnitude  of  its  soundboard,  but 
is  rather  determined  by  the  material  of  which  it  is 
made  and  its  shape.  A  violin  is  neither  heavy  nor 
large,  but  its  quality^  of  musical  resonance  is  some- 
thing wonderful.  The  zither  is  a  mere  toy  in  size 
compared  with  the  piano,  yet  its  tone  will  bear  com- 
parison with  the  larger  instrument  for  sonorous 
quality.  These  and  many  other  examples  prove 
tnat,  other  things  bein^  equal,  a  small  piano  ought 
to  be  nearly  as  good  in  quality  of  tone  as  a  large 
one.  W.  Nettleton. 

Fitzwilliam-street,  Huddersfield,  June  1. 


I^OCOKOTIVBS. 

[30015.]— Thb  illustrations  of  the  '*  Socket "  and 
**  Northumbrian."  which  appeared  on  p.  260,  show 
that  the  first  eight  engines  constructed  by  Stephen- 
son for  the  Liverpool  and  Mandiester  Baalway  were 
of  the  **Bocket'^t}[pe,  having  the  driving-wheels 
in  front,  and  **  outside  "  cylinders.  Following  the 
opening  of  that  line,  Stephenson  constructed  for 
that  company  a  new  class  of  engine^  having  inside 
cylinders,  a  crank-axle,  and  the  dnving-^nieels  at 
the  rear.  It  was  named  the  **  Planet,"  the  dimen- 
sions beinff  as  follows : — Cylinders,  Uin.  diameter, 
16in.  strode,  2ft.  6lin.  centres ;  wheels,  front  3ft. 
diameter,  hind  6ft.  diameter^  boiler.  Oft.  6in.  long, 
3ft.  diameter ;  129  tubes,  llm.  diameter.  Heating 
surface  in  tubes,  370-41sq.ft. :  firebox,  37'25sq.f  t. ; 
total,  i07'66sq.ft.     Area  of  firegrate,   6-50sq.ft. 


Weight  in  working  trim,    8   tons;    on  driving- 
wheels,  5  tons  2cwt.  2  qn. 

The  "Planet"  was  tried  for  the  first  time  on 
December  4th,  1830,  and  drew  a  mixed  tninof 
passen^rs  and  goods  weighing  76  tons,  exdufiTs 
of  engme  and  tfioder,  from  Liverpool  to  Manchester 
in  2  hours  39  minutes,  the  highest  speed  on  the 
journey  being  ISh  miles  an  hour.  It  will  be 
observed  that  the  frame  of  the  '*  Planet"  \o.  9 
was  below  the  driving-axle ;  but  in  the  *'  Mercury  " 
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''  Mabs,"  No.  12. 

No.  11,  and  "  Mars"  No.  12,  the  frame  was  placed 
t^ove  the  axle.  Cylinders,  llin.  diameter,  16m, 
stroke,  2ft.  7in.  centres;  wheels,  front  3ft  dia- 
meter, hind  6ft.  diameter ;  boiler.  Oft.  6in.  long, 
2ft.  9iii.  diameter;  84  tubes,  l|in.  diameter. 

Engines  of  the  "Planet"  class  were  found  to 
work  exceedingly  well ;  but,  as  their  weight  and 
speed  increased,  oscillation  resulted  in  consequence 


"  Planot,"  No.  9. 

of  the  short  wheel-base,  and  the  permanent  way 
became  seriously  damaged ;  Stephenson,  therefore, 
dedded  to  add  a  pair  of  small  wheels,  the  first 
engine  of  the  new  design  bein^  named  Patentee 
No.  33;  it  was  put  to  work  m    January,  1S34. 


"Patkktbb,'»  No.  33. 


Diameter  of  cylinders.  12in.;  leD|(th  of  stroke. 
18in. ;  diameter  of  driving-wheels,  oft. ;  length  of 
boiler,  7ft.  lin. ;  number  of  tubes,  106. 

This  engine  was  named  "Patentee"  because  it 
was  the  first  built  under  Stephenson's  patent  of 
1833,  which  provided  that  the  dnving-whecOs  should 
be  teithout  flanges. 

The  above  illustrations,  taken  together  with 
those  which  appear  on  p.  260,  are  interesting,  as 
they  show  veiy  dearly  how,  m  a  period  of  xun^ 
years,  the  locomotive  gradually  grew  from  the 
"  Locomotion  "  of  1826  to  the  six- wheded  passenger 
engine  of  1834. 

dement  B.  Stretton. 
Consulting  Engineer  A8so.Soc. 

of  Engine-drivers  andFiremtfi* 

Saxe  Cobuig-street,  Leicester,  M^y  24. 
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IiOOOUOTIVES. 

[30016.]— In  my  letter,  p.  261,  an  illustration  of 
the  '^  Comet "  appeared.  That  engine,  it  woold  be 
observed,  ran  upon  four  wheels.  K.  Stephenson 
and  Co.  afterwaras  constructed  three  other  engines 
of  a  similar  design  for  the  Leicester  and  Swan- 
nington  Railway,  named  "Phoenix,"  built  1832, 
«< Samson"  and  *'Gk}liath,"  1833;  but  these  three 
had  coupled  wheels  of  4ft.  6in.  diameter. 

It  was  found  in  practice  that  these  four-wheeled 
engines,  having  a  short  wheel-base  and  overhang- 
ing 6ame,  caused  considerable  oscillation  and 
damage  to  the  permanent  way ;  it  was  therefore 
decided  to  build  the  next  engme  for  that  railway 
upon  six  wheels.  It  was  completed  by  Messrs. 
Stephenson  and  Co.  upon  the  17th  December,  1833, 
being  No.  36  in  the  books  of  the  nuJcers,  named 
"  Hercules,"  and  No.  5  in  the  books  of  the  Leicester 
and  Swannington  Company. 

The  annexed  iDustranon  dearly  shows  the  design 
of  this  engine,  and  is  drawn  to  a  scale  of  Jin.  *  1ft., 
orjAf. 

Duuneter  of  cylinders,  14in. ;  lenffth  of  stroke, 
ISin. ;  diameter  of  coupled  wheeb,  4ft  6in. ; 
Diameter  of  trailing  wheels,  3ft.  Gin. ;  length  of 
boiler,  8ft.  O^in. ;  number  of  tulxM,  125 ;  diameter  of 
tubes,  Igin. ;  heating  surface  of  firebox,  53-63sq.ft. ; 
heating  surfaee  of  tubes,  460*62sa.ft. ;  total, 
514'2'36q.ft. ;  weight  in  working  oraer,  engine, 
U  tons  6  cwt. ;  weight  of  tender  fimy  loaded,  4  tons. 
Total,  15  tonji  6  cwt. 

The  overhemging  frame  of  the  "  Comet,"  it  will 
be  observed,  was  avoided  in  the  **  Hercules,"  as  is 
shown  by  the  following  figures: — From  front  of 
frame  to  Q  leading  wheels,  5ft.  2in. ;  from  0  lead- 


IJin.    Prom  rails  to  top  of  frame,  3ft.  3in. ;  from 


rails  to  top  of  chinmey,  12ft.  6in. 

When  the  **  Hercules  "  was  constructed,  it  will  be 
seen  it  had  a  flange  upon  the  driving  wheels,  this 
was,  however,  removed  after  the  engme  had  been 
at  work  about  three  months. 

Leicester,  May  27.        Clement  E.  Stretton. 

[30017.]--I  BBO  to  inform  "  J.  A.,"  p.  283,  that 
the  diagram  of  the  "Northumbrian  "  wnich  1  gave 
upon  p.  260  is  perfectly  correct,  being  drawn  to 
scale  from  aa  official  diagram.  The  *' North- 
umbrian," it  is  well  known,  was  an  outside  cylinder 
engine  of  the  ''  Bocket "  type. 

I  am  aware  that  in  one  of  the  early  editions  of 
Mr.  West's  yery  excellent  dieets  of  locomotives  an 
engine  named  "  Mercury  "  No.  11  was  placed  under 
the  name  of  the  ''Northumbrian"  No.  8.  No 
doubt  this  wflu  a  slight  error  on  the  put  of  the 
printer  of  the  ''sheets,"  and  has,  I  believe,  been 
oonected  in  all  the  hiter  editions. 

Clement  E.  Stretton. 

Saxe  Cobuxg-etreet,  Leicester,  June  1. 

[30018.]  —  Ik  reply  to  your  correspondent, 
"  J.  A."  (29986),  p.  283,  I  have  no  doubt  Mr. 
Stretton  is  right  m  his  accoimt  of  the  Northumbrian 
having  been  an  inside- cylinder  loco.,  with  cylinders 
in  front,  and  wheels  as  he  describes  them.  The 
illustration  on  my  sheets  was  taken  &om  the  only 
one  I  could  find  at  that  time — ^viz.,  in  '*  GK>rdon  on 
Locomotion,"  plate  7,  p.  65,  which  figures  and 
phiinly  describes  the  Northumbrian  as  1  gave  it. 
That  work  beine  published  in  1836,  and  seeming  a 
carefully- compiled  book,  with  weU  engraved  illus- 
trations, and  having  several  of  curious  early  locos. 
I  could  find  nowhere  else,  I  thought  it  nught  be 
relied  on.  The  wav  in  which  locomotives  in  those 
early  dajrs  were  at  times  modified  and  altered  soon 
after  their  first  completion,  and  names  altered  or 
used  on  different  railways,  has,  in  some  noted 
instances,  led  to  confusion  in  recent  works,  and 
makes  it  difiicult  at  times  to  ascer^iin  the  trutii 
in  conflicting  statements  and  illustrations. 

Theodore  West. 

AN  OU>  AMBBIOAN  IiOOOXOTIVE. 

[30019.]— Tm  valve-gear  of  the  « Ironsides" 
consisted  o/a  abigle  loose  eccentric  for  each  cylinder 
controlled  by  ••driveni."    By  means  of  rerersmg 


levors  upon  the  foot-plate  the  eccentric  rods, 
together  witii  the  eccentrics  and  valves,  were  pulled 
or  pushed  into  backward  or  forward  gear  as  re- 
quired. The  reversing  levers  were  in  motion  the 
whole  time  the  engine  was  running  in  the  same 
manner  as  those  upon  ihe  Leicester  and  Swanning- 
ton engine,  illustrated  p.  261. 

The  sysiem  of  employing  two  fixed  eccentrics  for 
each  cylinder  was  first  fitted  to  an  engine  by 
Messrs.  Hawthorn  and  Co.  in  the  year  1^7,  and 
the  "  link  motion  "  was  invented  bjr  William  Howe 
at  Stephenson's  works,  Newcastle,  in  1843,  when  it 
was  at  once  fitted  to  a  new  engine  for  the  North 
Midland  Bailway  Company. 

Clement  E.  Stretton. 


[30020.]— Mt  letter  (29989)  in  your  paper  of  last 
week  has  an  important  misprint,  evidentl^r  of  the 
tvpe- setter.  Tou  will  find  m  my  manuscript  that 
the  solid  contents  of  gunpowder  are  "saltpetre, 
charcoal,  and  sulphur,  in  the  relative  proportions  of 
76,  15,  10  "  ;  but  my  75  is  given  as  17  m  your  paper. 
Please  correct  the  error,  since  it  is  ndsleading. 

In  my  last  I  endeavoured  to  explain  that  the 
second  heating  of  the  gases  generated  by  ignition, 
turns  weak  gases  of  iw  volumes  into  a  powerful 
"propellant"  of  1,200;  and,  I  added,  that  ordi- 
nary '*  blastinff  "  force  was  the  400  volumes,  which, 
from  their  moae  of  use,  received  no  second  neating. 

On  reference  to  my  notebook  I  find  that  gvn- 
powder  closely  confined — as  it  might  be — ^ror  a 
*'  blast,"  exerts  a  force  on  ignition  of  about  42  tons 
on  the  square  inch. 

Observe,  then,  that  the  infiuenoe  of  the  gun  or 
barrel  which,  so  to  speak,  is  open  atone  end,  makes 
the  powder-force  ^oaresaive  when  "propelling," 
while  that  force  is  instantaneous  when  dosely  con- 
fined for  "  blasting." 

I  have  hitherto  written  only  of  gunpowder,  for 
we  all  know  that  term,  though  little  else  about  it. 
•Of  the  innumerable  "  ites  " — \,e,^  dynamite,  bellite, 
and  the  like,  experiments  are  gomg  on,  and  I  may 
write  another  time. 

John  Shakeepear, 
Col.  hite  B.  Artillery,  A.M.I.C.E. 

25,  Great  George- street,  S.W.,  June  3. 

OXYQEN. 

[30021.1— Thb  Arabian  alchemists  (about  aj). 
732 — 800)'knew  that  if  such  substances  as  nitre,  &c., 
were  heated,  a  gas  came  off  which  could  be  col- 
lected in  bottles,  and  which,  if  a  light  was  applied, 
would  sometimes  explode  with  sudi  violence  as  to 
break  the*  bottle  to  pieces ;  and  thence  oonduded, 
as  it  was  invisible  ana  so  powerful,  that  it  was  like 
the  spirit  of  man,  which  can  do  so  much  and  is  vet 
invisible.    For  this  reason  it  was  called  "  spirit." 

Geber,  or  Djafer  (bom  in  Mesopotamia  about 


did  before,  but  could  not  en)lain  why. 

Boger  Bacon  (bom  1214)  invented  the  experi- 
ment of  burning  a  candle  in  a  bell- jar  over  water, 
and  showed  that  the  candle  went  out  when  the  air 
was  partly  consumed  by  burning. 

Paracelsus  (bom  1493  at  Einsiedel,  Switzerland) 
pointed  out  that  air  feeds  flame,  and  that  if  iron  is 
put  into  a  mixture  of  sulphuric  add  and  water,  a 
peculiar  air  arises  from  it.  * 

The  Hon.  Robert  Bo^e  (bom  1626)  and  Dr. 
Hooke  (his  awristant).  Hooke  published  a  theory 
in  1665  that  air  acts  on  heated  substances  and  so 
produces  fire ;  for,  said  he,  that  in  making  charcoal 
the  wood  glows,  yet  so  long  as  the  air  is  kept  away, 
it  win  not  oe  consumed.  Boyle  showed  that  animals 
cotdd  not  live  without  air,  neither  can  a  candle  bum 
without  it. 

John  Mayow  (bom  in  GomwaU,  1645 ;  died  at 
Tork-street,  Covent-garden,  1679)  heard  Boyle 
lecture  at  the  Oxford  meetings,  and  showed  that  a 
candle  did  not  consume  the  whole  of  the  air.  He 
experimentally  proved  the  air  which  was  burnt 
existed  in  nitre  and  in  many  adds,  and  he  named  it 
Jlre-'air,  He  burnt  out  tne  air  of  a  bell-jar  by 
means  of  tinder,  camphor,  and  a  burning-glass, 
and  reasoned  that  it  lost  buUc  because  ^ore  was  no 
more  fire-air  left  to  bum  the  camphor.    Amongst 


other  experiments,  he  placed  mioe  and  candles  oyer 
water  in  jars,  and  proved  that  respiration  and  com- 
bustion are  the  same ;  and  he  put  a  mouse  in  a  jar 
of  air  exhausted  by  a  candle,  and  vice-versft,  as  a 
further  proof  of  the  same. 

John  Joachim  Becher  (1625—1682)  and  Emest 
Stahl  (1660—1734)  invented  what  is  known  as  the 
theory  of  phlogiston.  Stahl  imagined  that  all  bodies 
which  would  bum  contained  an  invisible  substance 
(phlogiston),  and  that  when  the  body  was  burnt 
it  gave  this  up  to  the  air,  and  could  only  regain  it 
by  takine  it  out  of  the  air  or  another  substanoew 

Priestly  (bom  1733,  died  1804)  discovered  oxygen 
Aug.  1,  1774,  by  decomposition  of  mercuric  oxide 
(also  discovered  by  Scheele  [bom  1742]  in  1775). 
Priestly  was  so  imbued  vrith  "  phlogiston  "  that  he 
did  not  really  understand  the  great  discovery  he  had 
made,  but  called  the  oxygen  "  dephlogisticated 
air. "  He  died  without  givmg  up  the  *  *  phlogiston  * ' 
theory — and  this  after  proving  iXa  propcorties ! 

Antoine  Laurent  Lavoisier  (bom  at  Paris  1743 ; 
guillotined  May  18,  1794)  in  1770  suspected  that 
"Phlogiston"  was  false;  he  dted  Geber  (metals 
gain  in  weight  after  calcination),  and  found  that 
Uie  air  lost  just  as  much  as  the  metal  gained.  He 
worked  for  dght  years  with  lead,  tin,  iron,  phos- 
phorus, sul|^ur,  &c.,  with  oxygen  (of  the  air),  aud« 
at  last,  in  1778,  it  occurred  tonim  uat  PriesUy  had 
separated  mercuric  calx  into  mercury  uid  a  gas. 
To  prove  this  he  boiled  meroury  for  twelve  days  in 
a  limited  volume  of  air,  collected  and  weifhea  the 
powder  and  the  air  left  (nitrogen),  and  proved 
that  the  loss  of  weight  of  air  equalled  the  gain  of 
weight  of  mercury.  He  also  proved  the  compositiaD 
of  carbon  dioxide,  diamond  (by  combustion  in 
oxygen),  water,  &c.,  and  named  the  gas  oxygen 
(Gr.  orySy  add  ;  gennMy  I  produce),  and  even  then 
had  the  greatest  difficulty  in  overthrowing  the 
theory  of  phlogiston. 

Thus  we  see,  even  in  this  brief  sketch,  that  if 
men  would  but  follow  up  the  clues  given  to  them, 
how  much  sooner  we  should  arrive  at  that  grandest 
thing  in  naturo,  the  truth.  '    Principla. 

8AFBTT   BICYCLES !    BTTIIiD    VEBSTTS 

WEIQHT. 

[30022.] — Havino  recently  seen  some  queries 
about  safety  bicycles  in  your  columns,  I  venture  a 
few  conclusions  that  I  have  come  to  after  riding 
several  makes  of  machines,  thinking  they  may  be 
of  interest  to  the  many  subsmbers  who,  Uke  myself, 
make  cycling  a  favourite  pastime. 

I  adopted  the  above  needing  because  it  is  my 
experience  that  the  position  of  the  rider  with  repard 
to  the  crank  axle  and  handles,  and  the  disposition 
of  the  weight  between  the  two  wheels,  is  of  more 
importance  than  the  reduction  of  the  machine's 
wei^t  for  comfort  and  ease  of  propulsion.  Com« 
narmg  two  machines,  both  with  balls  throughout, 
tree  steering,  and  geared  54in.,  but  one  vritl^  some- 
what verti^  stecffing  centres,  upright  seat  pillar, 
and  the  weight  nearly  between  tne  wheel  centres ; 
the  other  witti  a  considerable  rake  to  the  steering 
(the  handles  coming  far  back),  a  similar  rake  to  the 
seat  pillar,  and  the  weight  more  on  the  back  wheel. 
In  the  first  case,  the  st^rinp  a  *'  bee  line  "  is  easy ; 
the  rider  is  in  a  good  position  when  hill-climbing^ 
and  the  share  of  the  weight  on  ^e  front  whcSl 
seems  a  distinct  advantage  for  that  purpose.  On 
the  other  hand,  such  a  machine  is  rather  liable  to 
side  slipping,  especially  when  turning,  and  is  readily 
bowlea  over  if  it  comes  against  a  wheel-rut. 

With  the  second  form  ofmachine,  steering  straight 
is  not  80  easy  without  a  good  pace,  hill-climbm^ 
with  it  needs  more  exertion,  though  it  may  be  lOIb. 
or  121b.  lighter  than  the  former,  but  I  think  it  is 
less  liable  to  side  slipping.  I  should  like  to  hear  if 
other  of  your  readers  have  similar  opinioivB. 

Many  safeties  that  are  made  to  sell  have  the 
handles  come  too  far  back,  so  that  the  hands  are  at 
one*s  side  on  the  level,  and  causing  mudi  loss  of 
power  on  hills.  The  hands  should  be  out  somewhat 
m  front  of  the  body,  with  elbows  nearly  straight, 
and  sudi  a  position  vrill  prevent  cramp  and  much 
improve  the  steering. 

Gloucester.  W.  A.  Walton. 


OBOAN  BCATTEBS. 

[30023.]— Will  Mr.  Audsley  and  Mr.  Bobinson 
both  please  accept  my  best  thanks  for  their  valuable 
information  re  my  organ  P  I  beff  herowith  to  annex 
particulars  as  asked  for  by  1&.  Audsley.  I  am 
glad  to  find  that  I  have  reallv  got  hold  of  a  remUy 
ancient  organ  ;  but,  if  possible,  I  should  like  to  get 
at  the  a|ge  of  it  moro  definitely.  Between  what 
years  did  Snetzler  build?  I  will  look  asain — tm 
Mr.  Bobinaon  suggests — for  the  name,  ana  should 
be  only  too  pleased  to  find  it  correct.  Conceming 
the  stop  tacettf  I  find  that  there  is  a  false  table 
(aboye  the  slider  table),  and  that  a  oomprdiensiye 
slide  runs  under  the  whole  of  it,  and  edbuts  off  all 
except  open  and  stopped  diapason,  as  mentioned  by 
Mr.  Robinson.  But  all  the  appertaining  action 
has  disappeared,  and  the  said  sUde  was  pinned  fast 
to  upper  table,  so  that  I  overlooked  it  previously. 
It,  however,  seems  to  have  been  drawn  in  and  out 
in  the  usual  maimer.    The  keyboard  still  retuns 
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the  old  leather-oovered  register  block  at  ends,  but  is 
now  converted  from  a  sliding  action  to  ordinary 
^cker  action. 

Length  of  naturals  end  to  end,  19in. 
Length  of  sharps  end  to  end,  ll\m. 
Length  of  ivory  bevel,  Ifin. 
Lezigth  of  ivory  in  total,  fiiin. 
Wi<Sh  of  ivory,  4in. 

Width  of  sharp  ebony,  ^in.  each  side  of  white. 
Width  ol  white  ivory  lines,  ^^m. 
Depth  of  white  ivory  lines,  ^^in. 
Depth  of  sharp  ebony,  |in.,  decreasing  to  Jin.  at 
Ixkck. 

Depth  of  natural  keys,  {in. 

The  pull-downs  also  still  work  in  their  leather 
^ourwtiesy  and  not  by  the  brass  plate  method.  The 
fjoppod  diapason  is  on  a  separate  board  (by 
*?®^.»  ^*»ich  is  fixed  at  back  of  wind-chest  proper, 
the  shder  working  on  its  own  edge  at  right  angles 
to  others,  but  the  wind  is  suppli^  from  tiie  one  set 
of  pallets.  Thero  is  also  ample  ix)om  for  a  huge 
recessed  book-board  between  keys  and  wind-chest, 
which  slightly  overhangs.  I  may  say  also  that  it 
has  been  taken  from  an  old  country  church  some 
time  sinoe,  and,  as  I  understand,  was  not  used  for  a 
long  time,  being  much  out  of  order  and  tune. 

I  shall  06  pleBBed  to  have  any  ideas  or  opinions 
from  dther  esteemed  correspondents  to  the  **  B.M." 
on  the  subject,  and  should  also  be  very  glad  to  see 
^hat  the  "  war  of  words  and  sarcasm  "has  ceased 
l>etween  our  valuable  contributors. 

Taoett. 

OBOAN    NOMENCLATT7BE. 

J 30024.]— I SDBPBOT  the  question  about  Gedackt 
I  have  to  be  settled  by  the  lexicographers— not 
by  organ  builders.  In  the  "  Technologisches  Wor- 
terbuch,"  published  by  the  famous  house  of 
Vieweg  und  Sohn,  Braunschweig,  I  find  "  Gedackt, 
gedeckt,  adj.  (Orgelb.).  covered  with  a  lid  (said 
of  organ-pipesj."  In  the  " Technologisches  Wor- 
Urbuch,"  published  by  Tauchnitz,  of  Leipzig,  I 
^i"^^?f^^'  gedwit  (Org.),  stopped,  covered 
with  a  hd."  It  would  seem  therefore  that  (Jedaokt 
IS  Quite  correct.  In  Ellwell's  German  dictionary  I 
find  '*Gedadrt,  adi.  T.,  covered  with  lids,"  TheT. 
means  a  technical  word.  There  does  not  seem  to 
be  an  adj.  Gedeckte ;  and  Gedachte  has  evidently 
something  to  do  with  thinking,  memory,  not  with  a 
ud.  Organon. 

CONCBBT  OBaAK. 


ani       

across  an  article  by  jot.  Auasiey  w«  v/v/***.^*.. 
Organs,  some  of  the  old  love  and  zeal  returned,  the 
more  especially  as  his  ideas  seem  to  open  up  a  way 
to  remove  many  of  the  difficulties  over  which  I  fell 
as  a  learner,  I  possessed  myself  of  all  the  back 
numbors  of  "  B.  M."  containing  his  articles  on 
Chamber,  Church,  and  Concert  Organs,  also  Mr. 
T.  Cajson's  work  on  Modem  Organs.  Mr.  Casson's 
book  I  could  not  understand  at  all  pedal,  pedale, 
pedalher,  nedalUer  helps,  ventils,  &c.,  seeming  to 
me  a  hopeless  mixture ;  but  by  pegging  away  at  Mr. 
Audriey  s  articles,  studying,  restudymg  one  point 
at  a  time,  hght  began  to  dawn,  and  on  again  tum- 
mgto  Mr.  Caason's  masterly  system,  &id  myself 
agreemg  with  him  on  nearly  every  particular 
and  on  phinning  a  concert  organ,  adopting  his  plan 
as  far  as  poamble.  This  concert  organ,  which  I  hope 
to  see  erected  one  day,  would  be  in  a  hall  80ft.  by 


42ft.  and  24ft.  hiffh,  with  a  longitudinal  opening 
above  that  height  m  the  centre  of  roof,  14ft.  wide 
and  8ft.  high,  the  hall  has  a  raised  platform  5ft. 
high  at  one  end,  and  the  organ  would  occupy  a 
position  so  as  to  leave  a  proscenium  opening  of  zlft. 
wide  by  lift,  high  ;  the  organ  case  and  pipes  form- 
ing the  actual  proscenium.  This  being  a  novel 
position  for  an  organ,  hope  it  will  answer.  The 
specification  is  also  a  novel  one,  asjollows : — 

GBEAT    OR    rmST    ORGAN. 

MAin7AL    Stops. 

1.  16ft.  tone  Bourdon,  not  inclosed. 

2.  8ft.  tone  Stopped  Diapason. 

3.  4ft.  tone  Stopped  Diapason. 

4.  8ft.  Oi>en  Diapason,  not  inclosed. 
6.  4ft.  PrinciDal,  not  inclosed. 

6.  8ft.  Secona  Open  Diapason. 

7.  4ft.  Second  IVindpal. 

8.  2tft.  Twelfth. 

9.  2ft.  Fifteenth. 

10.  Mixture. 

11.  Octave  Coupler  to  First  Organ. 
Full  Great  Oigan. 

Pedal  Stops. 

12  pipes  only,  remainder  borrowed  from  Manual 

Pipes. 

1".  32ft.  tone  Bourdon,  not  indoeed. 

2«.  16ft.  tone  Stopped  Diapason. 

3^.  8ft.  tone  Stoi)ped  Diapason. 

4^,  16ft.  Open  Diapason,  not  inclosed. 

fio.  8ft.  Open  Principal,  not  inclosed. 

&>.  16ft.  Second  Open  Diapason. 

70.  8ft.  Second  Open  Principal. 

8-.  4|ft.  Twelfth. 

9^.  4ft.  Fifteenth. 
lOo.  Mixture. 

11".  Octave  Coupler  to  First  Organ  Pedal  Stops. 
Full  Pedal  Great  Organ. 

SECOND  ORGAN  OR  ORCHESTRAL  WOOD 

WIND  ORGAN. 

Manual  Stops. 

12.  16ft.  tone  Lieblich  Bourdon. 

13.  8ft.  tone  LiebUch  Gedakct. 

14.  4ft.  tone  Lieblich  Flute. 

15.  8ft.  Concert  Flute  Harmonic. 

16.  4ft.  Concert  Flute  Harmonic. 

17.  2ft.  Concert  Flute  Harmonic. 
IS.  8ft.  Clarinet. 

19.  8ft.  Oboe. 

20.  Mixture. 

21.  Octave  Coupler. 

Full  Secona  Organ  Manual. 

Pedal  Stops. 

12«.  32ft.  tone  LiebUch  Bourdon  \ 
13'*.  16ft.  tone  Lieblich  Gedakct  } 
14«.  8ft.  tone  LiebUch  Flote  ) 
15^.  8ft.  Concert  Flute  Harmonic, 

Stops. 
16«.  4ft.  Concert  Flute  Harmonic, 

Stops. 
17".  2ft.  Concert  Flute  Harmonic, 

Stops. 
18".  16ft.    Bassoon,    12     pipes, 

Manual. 
19«.  8ft.  Oboe,  all  from  Manual. 
20«.  Mixture,  12  pipes,  remainder 
21".  Octave  Coupler. 

FuU  Second  Organ  Pedals. 


12   pipes   re- 
mainder      from 
Manual  Stops, 
all  from  Manual 

all  from  Manual 

aU  from  Manual 

remainder   from 

from  Manual. 


THIRD  ORGAN,  OR  ORCHESTBAL  STRKft 

ORGAN. 

Manital  Stops. 

22.  8ft.  VioUnoello. 

23.  8ft.  VioUn. 

24.  8ft.  Second  VioUn. 

25.  4ft.  Second  VioUn. 

26.  4ft.  Viol. 


27.  8ft.  Violin  MuUd. 

28.  Mixture. 

29.  Octave  Coupler. 
Tremulant. 
Full  3rd  Organ  MamuL 

Pedal  Stops. 

12  Pipes  only,  Remainder  from  Msnual. 

27«.  16ft.  Violin  Motel 
28".  Mixture. 
29«.  Octave  Coupler. 
Full  3nl  Organ  Fedali. 


22«.  16ft.  VioUncello. 
23«.  16ft.  VioUn. 
24«.  16ft.  Second  VioUn. 
25«.  8ft.  Second  VioUn. 
26«.  8ft.  Viol. 

FOURTH  ORGAN,  OR  ORCHESTRAL  BRASS 

ORGAN. 

MA2n7AL  Stops. 

30.  8ft.  Tuba,   not   in-    3d.  4ft.  ChmoiL 

dosed. 

31.  8ft.  Trumpet. 

32.  8ft.  Horn. 

33.  8ft.  Ophicleide. 

34.  8ft.  Comet. 


36.  Octaye  Coupler. 

37.  Chimes. 
iS^mulant. 

FuU  4th  Organ  MuiuL 


PsDAL  Stops. 
AU  from  Manual  12  Pipes,  rest  from  Manual. 
30".  8ft.  Tuba, 
3l«.  16ft.  Trombone. 
32a.  8ft.  Horn. 
33«.  8ft.  Ophicleide. 


34«.  8ft.  Cornet 
35«.  4ft.  Clarion. 
36«.  Octave  Coupler. 
Full  4th  Organ  FedAU. 


A0CBB8OBIBS. 
2nd  Organ  to  top  keyboard  |  Off  and  on  pnemmiie 
3rd      do.  do.  >     buttons    over  top 

4th     do.  do.  ;     keyboard. 

1st      do.  to  lower  keyboard  \ 
2nd    do.  do.  f  do.        do. 

3rd     do.  do.  I  aboTO  lower  kejbo&ri 

4th     do.  do.  ; 

1st      do.  to  pedal  keyboard  \ 
2nd    do.  do.  f  do.        do. 

3rd     do.  do.  I  under  lower  keyboini 

4th     do.  do.  J 

HitchinK  pedal  to  4th  Organ,  soft,  medium,  and  full 

do.  3rd    £>.  do. 

do.  2nd   do.  do. 

do.  1st     do.  do. 

do.        to  aU  orffana  do. 

Httohing  pedu  to  1st  sweU-box. 
do.  2nd      do. 

This  organ,  to  my  idea,  in  but  the  loffical  condo* 
sion  to  which  some  of  the  theories  of  Mr.  Aadekj 
and  Mr.  Casson  must  lead ;  and  rightly  bo,  to  tiie 
vast  improyement  of  the  present  system  of  01^ 
building. 

1.  There  are  only  2  manuals,  aU  the  puipo«»of 
a  3rd  and  4th  manual  being  achieved  by  the  pnen* 
matic  buttons,  whereby  any  combuiation  of  sb^ 
can  be  prepared  and  then  brought  "on."  liaot 
this  idea  of  Mr.  Casson*s  an  easier,  simpler,  asii 
cheaper  method  of  producing  an  infinite  vaxiettf  of 
effects? 

2.  Pedal  Oigan. — ^Every  mannal  stop  has  hm 
its  corresponding  bass-Huiother  idea  of  Mr.  Csann'i 
Thejpedal  bass  stops  are  here  treated  as  limplf  t 
contmuation  of  the  manual  stops  for  another  ocUre, 
with  the  lowest  30  notes  taken  on  to  a  sepantsker* 
board  for  the  feet,  for  melodic  purposes,  vuietj, 
and  flexibility. 

3.  Manual  couplers  are  not  required,  as  everj 
organ  can  be  brought  "off*'  and  "on "to either 
keyboard,  or  both,  except  the  Great  or  Ist  Orgsa, 
which  need  only  be  brought  "  on  '*  or  "off"  to  the 
lower  manual. 

4.  There  are  two  swell-boxes,  and  erety  itop. 
both  on  manual  and  pe^,  inclosed,  except  those 
actually  required  for  snow,  when  the  whole  of  etd 
stop,  manual,  and  pedal  so  required  dioald 
be  uninclosed.  Great  and  2nd  Organs  in  lit 
swell-box ;  3rd  and  4th  Organs  in  2na  sireU-boi. 
At  the  same  time  taking  care,  as  far  as  posstie* 
that  the  effect  when  the  sweul  shutters  are  fQ% 
opened  would  be  nearly  the  same  as  if  the  stcpi 
were  unindosed  by  having  as  much  swell  ihQttff 
space  as  possible  in  front,  hack,  sides,  and  top. 

5.  The  action  would  have  to  be  pneumatic  lerer 
or  tubes,  which  is  best,  as  the  console  would  he 
placed  on  the  floor  of  the  auditorium  in  the  centre 
asainst  the  proscenium  wall,  which  forma  the  fmnt 
of  the  stage,  the  player  being  with  his  backtoth« 
audience  and  faciuj^  the  stage,  a  similar  postioo  u 
that  usually  occupied  by  the  leader  of  the  orchestn 
in  theatres.  The  sounaboajrd  undoubtedly  Boo«- 
velt's,  or  one  similar,  whereby  tiie  slider  is  slna' 
doned. 

6.  The  Great  or  Ist  organ,  good  scale,  oopio® 
windage,  low  pressure — say  2|in.— thorough  oig«D 
tone,  un -imitative  throughout;  the  other  th«« 
organs  to  be  imitative  to  the  highest  degree  poeai^ 
of  orchestral  wood- wind,  orimestral  strings,  um 
orchestral  brass  instruments,  to  contrast  as  rtroDg? 
as  possible  with  great  or  1st  organ  and  each  other- 

7.  The  quality  and  description  of  stops,  "W*"- 
for  orchestral  strings  I  have  not  beeasnaD^^^ 
study  guf'"""-*^"'  *'"  dacide,  and  would  in^te  v' 
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very  kind  criticism  and  assistance  of  Mr.  Andaley 
ami  other  valuable  contributors  to  your  paper,  if  I 
am  not  asking  too  great  a  favour,  and  apologising 
to  them  for  trying  in  a  feeble  wayto  adapt  their  ideas 
to  suit  my  own.  H.  F.  Swyxifin. 

Erbatuk.— In  letter  29991,  p.  284,  "inside" 
compound  is  an  error;  it  should  be  "imide." — 
C.  E.  SOHN. 


REPLIES  TO   QUERIES. 

*«*  In  their  amwera,  Corretpondentt  are  reapeet- 
fitUy  requested  to  mention,  in  each  inatancef  the  title 
and  number  of  the  qitery  asked. 

[67995. J — Ivory. — To  imitate  the  grain  of  ivory 
in  celluloid,  two  or  more  blocks  of  this  material  are 
made  in  different  shades  of  white,  and  are  sliced  up 
into  thin  sheets ;  these  sheets  are  placed  on  each 
other,  intermingling  the  ones  from  the  different 
blocks,  and  by  pressure  and  heat  are  made  to  adhere 
to  each  other,  tans  making  a  solid  block  again.  If 
this  block  is  placed  out  of  level  on  tiie  madiine  and 
cut  in  ^eets,  t^e  effect  will  readily  be  imagined,  as 
will  that  which  will  be  produced  if  the  block  is 
curved  by  heat  into  a  section  of  a  drcumferenceaud 
the  knife  passes  horizontally  through  it. 

COSICOPOLITE. 

[6810i.]— Oatorinar.— The  tea  would  not  enter 
the  measuring  vessel  unless  a  vent-hole  were  pro- 
vided  at  the  top,  to  allow  for  escape  of  air. 
Probably  *'  Phos.  B^on."  intended  to  show  this. 

W.  Pebben  Matcx>ck. 

[68195.1 — ^Z«argest  liOooxnotive. — I  notice  in 
my  '*E.  M.,*'  (which  comes  regularly  out  here)  in 
the  answers  to  queries  (No.  68195,  page  99,  issue 
of  29th  March)  an  answer  relating  to  the  *^  Largest 
Locomotive.'*  I  think  it  will  interest  some  of  your 
many  readers  to  know  that  there  are  some 
*^  Fairlie  "  locomotives  at  work  on  the  nifarate  rail- 
ways in  Peru  weighing  85  tons  loaded,  on  16  wheels, 
or  six  coupled  wheeu,  and  a  pony  truck  to  each 
bogie.  These  engines  were  maae  by  the  Yorkdiire 
Iron  Co.,  Meadow  Hall  Works^  Sheffield,  who 
would,  no  doubt,  be  pleased  to  give  any  informa- 
tion, and  wliere  photos,  might  be  obtained,  and  a 
fiHTY  fine  photo,  they  make. 

Jalapa,  Vera  Cruz.  B.  G.  F. 

[68230.]— Gh.W.R.  Automatic  VacnTim.— I 
am  ready  to  admit  that  "  B.  R.  W.,"  p.  285,  knows 
more  than  I  do  about  brakes ;  but  it  may  be  as  well 
to  point  out  that  "  time  "  is  a  very  important  factor 
when  you  are  summing  up  the  disadvanU^^  of  a 
brake.  I  have  not  the  sUghtest  interest  (worse  luck !) 
in  any  of  the  brakes ;  but  I  believe  I  have  just  a 
grain  or  two  of  sense,  and  I  don*t  mind  being  cross- 
examined  wben  I  say  that  the  Westin^house  brake 
is  the  best  device  for  the  purpose  yet  mvented.  I 
noti'^e  that  e v  en  the  Chatham  and  Dover  is  be^nning 
to  think  so,  t^oo.  Nun.  Dob. 

[68230^1 —  Brakes.—  Yoxir  correspondent, 
'*  ti.  R.  W.,''  p.  285,  when  expressing  his  opinions 
upon  continuous  brakes,  does  not  appear  to  tskke  into 
consideration  the  fact  that  at  some  portion  of  a  stop, 
every  brake,  whether  it  be  the  simple  lever  xrpon  a 
coal  waggon,  or  a  screw  brake  applied  by  hand  in 
the  ordinary  way,  or  by  air,  or  other  power,  will  be 
doing  the  best  attainame  work  under  the  then  pre- 
vailing conditions  as  to  state  of  rails,  gradients,  and 
nmnte  of  wheels  braked ;  in  other  words,  every 
brake  for  at  least  a  short  interval  of  time  will  be  to 
that  extent  a  theoretically  perfect  brake,  hence  it  of 
course  follows  that  as  all  brakes  have  ample  power 
when  they  are  full  "  on,'*  it  is  most  necessary  that 
they  should  be  capable  of  being  brought  into  action 
instantaneously,  because  ttxe  time  lost  in  applying 
the  brake  &Ln  never  be  regained  during  tne  re- 
mainder of  the  stop.  As  a  &ct,  the  Wesonghouse 
automatic  brake  can  and  is  applied  in  less  time 
than  any  other  brake  which  has  ever  been  invented ; 
it  comes  into  action  and  causes  the  speed  of  the 
train  to  be  retarded  in  the  shortest  possible  time, 
therefore  it  follows  that  as  the  Westinghouse  brake 
commences  first  it,  of  course,  stops  its  train  in  less 
time  and  distance  than  any  other  system. 

CUBXSST  E.  STBETTON,  C.E. 

Saxe-Coburg-street,  Leicester,  June  1. 

[63353.]— Eleotro-Plating  on  Ferns,  Ac— 
I  shall  be  very  thankful  to  "Nun.  Dor."  for  the 
promised  information,  as  I  find  the  number  to 
which  he  refers  (908)  is  out  of  ijrint.  My  reason 
for  using  copper  in  place  of  silver  was,  that  I 
thought  of  experimenting  with  copper  first,  and 
when  fully  conversant  with  the  modus  operandi  j 
to  use  a  more  expensive  material. 

Beodtneb. 

[68402.]  —  Incandescent    Lamp    Stands.  — 

^  ould  not  one  similar  to  that  described  by  Mr, 
Bottonc  on  page  287  suit  your  purpose? 

F.  W.  MAgoN. 

[6S403.]-.Chroml3-Acid  Batteries.— It  is 
eurpnamg  to  hoar   anyone  nowadays  recommend 


Bunsen  cells  as  being  more  economical  than  the 
bichromate.  Even  if  one  gets  well  rid  of  the  fumes, 
how  about  ooat  of  acid,  damage  to  dothos,  corrodea 
terminals,  &c.  ?  A  new  weeluy,  about  which  much 
fuss  was  madOj  gave  in  its  first  number  full  par- 
ticulars conoemmg  use  uid  construction  of  Bunsen 
cell,  than  which  a  more  useless  article  could  hardly 
have  been  placed  before  the  electrical  portion  of  ite 
readers.    Its  later  numbers  go  from  bad  to  worse. 

W,  FEBBEZf  Matoock,  A.I.E.E. 

[68406.]— Battery,  Bunsen*s.— To  P.  W. 
Mason. — **  Nimrod"  oould  form  a  square,  as  it  were, 
with  four  zincs,  one  on  each  side  of  cell.  Joined 
together  at  top  bv  means  of  a  suitable  castmg,  or 
else  by  means  of  a  suitable  connection  of  copper 
wire.  F.  W.  Mason. 

[68441.]— Trade  Directory.— One  of  the  most 
valuable  assets  of  a  wholesale  firm  is  its  list  of 
retail  traders,  marked  as  to  who  can  be  trusted  and 
who  cannot.  It  is  not  likely  that  any  firm  would 
publish  such  a  "  directoir,**  and  I  fail  to  see  what 
mterest  it  can  be  to  '*  E.M."  readers  to  reply  to  the 

3ue8tion  of  ^*  Amor  Bosquets."    Let  him  advertise 
or  a  list— perhaps  he  may  get  it.  J.  M. 

[68447.]— ^Paintinff.— This  querist  has  adoj)ted 
the  silly  practice  of  addressing  his  query  to  mdi- 
viduals,  and  the  result  follows:  he  has  had  no 
answer,  so  far  as  I  have  seen.  Let  him  add  some 
terebene  to  his  paint  or  varnish,  or  whatever  it  is, 
and  it  will  dir  as  quickly  as  possible.  If  there  is 
anything  ouicker  in  drying  he  had  better  patent  it ; 
but  when  ne  writes  again  let  him  leave  his  question 
"  open  "  to  anybody.  Fbsexan. 

[68451.1— Bed  Shadow.— The  "explanation*' 
of  this  pnenomenon  must,   I  think,  be  that  the 

auerist  is  colour-blind,  and  sees  shadows  red  when 
ley  should  be  black.  Or  he  is  mistaken  as  to  the 
colour,  which,  as  there  was  red  glass  in  the  window, 
may  have  appeared  red  from  the  colour  of  the  glass. 

M.D. 

[68453.] — Bumpy  Level. — ^For  what  purpose 
can  "Pink"  want  a  "sectional  sketch'*  of  the 
oonicid  axis  of  a  dumpy  level  ?  X. 

[68454.]— Enamelling  Iron  and  Steel. — 
Directions  for  euamellinfi'  iron  have  been  ^ven 
many  times.  All  that  "Frimus"  has  to  do  is  to 
ooat  the  ai'ticles  with  the  varnish  of  the  required 
colour,  and  " stove"  them.  D.  N.  K. 

[68458.]  —  Metal  Slips.— Any  of  the  me- 
chanicians who  advertise  in  this  paper  will  supply 
the  "Constant  Header"  with  what  he  wants. 
What  are  the  "slips"  for?  If  there  is  much 
friction,  type  metal  would  not  last  lon^ ;  but  they 
might  be  eamly  cast  in  brass,  or  even  in  iron. 

S.P. 

[68459.]— Greek  JPitch.- This  query  is  best 
answOTed  by  asking  what  is  meant  by  "  Qreek  "  in 
connection  with  pitch?  Can  find  no  mention  of 
Greek  pitch  in  connection  with  insulators,  and 
suspect  it  is  only  some  fancy  name  for  a  mixture  of 
guttapercha  ana  pitch.  Xux.  Dos. 

[68466.]— Breech  Blook  Look.— What  is  the 
sketch  wanted  for.  All  sorts  of  devices  can  be  seen 
in  sketch  form  at  the  Patent  Office  Library. 

M.  H. 

[68468.]— Queen's  Taxes.- The  tenant  of  a 
house  can  be  made  to  pay  only  those  taxes  which 
are  due  while  he  was  or  is  tenant,  and  the  landlord 
can  be  made  to  pay  only  that  portion  of  the 
property  tax  which  is  leviable  on  the  rent  he 
actually  received.  I  oonstantiy  see  in  different 
papers  questions  on  this  and  cognate  subjects ;  but 
if  people  would  only  write  and  state  the  facts  to 
tiie  Chief  Examiner  of  Claims,  or  the  Inspector  of 
Taxes,  Inland  Revenue,  Somerset  House,  they 
would  escape  much  vexation.  As  regards  Income- 
tax,  address  the  Chief  Examiner,  for  other  things 
the  Inspector  of  Taxes ;  hut,  mark  you,  no  hum- 
bug. Stiite  the  truth,  for  if  you  try  to  come  the  "old 
soldier  '*  it' will  go  very  warm  for  you. 

Nun.  Dob. 

[68552.]  —  Maxima      and      Minima.  —  If 

"  W.  J.  A."  refers  to  any  textbook,  he  will  find 

d*s 
that  the  vanishing  of  --;--  does  not  necessarily  imply 

dur 

the  existence  of  a  point  of  inflection.    For  instance, 

if     -  and  -  —  vanish  for  a  certain  value  of  x  while 
dje*         dx^     • 


d*s, 
d£* 


is  finite,  there  Is  no  point  of  inflexion  for  that 

value  of  z.  A  maximum  does  exist  in  "  M.I.CE.'s '  * 
problem  when  x  =  -— ^,  and  if  "  W.  J.  A."  con- 

tinues  the  calculation  of  the  differential  coefficients, 
he  will  find  that  the  first  that  does  not  vanish  is  of 
an  even  order,  in  which  case  maxima  or  minima 
values  do  exist. 
Portsmouth.  A.M. 

[68558.1— Chiming-  Clock.- To  Mr.  Chas.  A. 
Jones. — ^Referring  to  your  interesting  remarks  on 
pp.  2i5-246,  would  it  be  asking  you  too  much  to 
send  us  also  the  music  for  the  Westminster  Chimes? 

G.  E.  H. 


[68604.]— Ellipse.— It  would  be  interesting  to 
know  where  J.  L.  D.  Partridge  obtained  his  metno(i 
of  contmcting  an  oval,  for  with  all  its  intricacy  it  is 
not  correct.  For,  if  it  is  correct,  LA  =  LN  m  LH 
+  HN-LH  +  HD  =  GH  +  HD  -  f  FD 
+  CED-iFD)  =  iFD  4- ED  =  I  (CD -OF) 

+  9.|[=|(CD-AB)  +  ?^  =  J  CD-I  AB. 

LA  is  also  bAE  4  EL-   ^^   y^LH«  -EH« 

AB         .-nrTTTK — i-sr.       AB  ^  2(CD-AB) 
-  -2-  +  v'V(CD-AB)«=  "2-  ^'        V3 

These  values  of  L  A  must  be  both  equal — ^i.e.,  }  C  D 
-f  AB  =  :^  +  2i^5-:^A5)  or2(CD-AB) 

-.1.  (CD-AB)  .-.3=  ^3    and    $g  -    t|. 

There  are,  however,  ^many  ways  of  performmg  the 
operation  correctly,  some  of  which  will  give  any 
degree  of  bluntness  or  acuteness  at  will.  One  of  the 
latter  methods  is  as  follows: — ^Taking  axes  as  in 
Mr.  Partridge's  answer :  In  £  A  take  a  point,  W ; 
in  OE  take  a  point,  X,  so  that  OX  =  AW. 
Join  W  X,  bisect  m  Y,  draw  through  Y  a  line  per- 
pendicular to  WX,  and  call  the  point  where  it  cuts 
A  B,  or  AB  produced  Z ;  then  Z  and  X  will  be  the 
required  centres.  The  greater  AW,  the  greater 
will  be  the  blimtness  of  the  oval.  a.  N. 

[68629.1— Bulk  of  Sphere.— The  process  of 
"  Lux  "  (jD,  287)  is  preposterous.  If  yon  are  com- 
paring Bpneres,  merely  cube  their  diameten.  A 
oall  of  2m.  diameter  contains  eight  spherical  inches ; 
one  of  a  foot  contains  1,728  spherical  inches.  But 
to  bring  spheri<»l  into  cubic  measure,  multiply  by 
11,  divide  by  3  and  7,  and  deduct  a  5,000th  of  the 
origuud  number ;  or  if  "you  will  be  still  more  exactor, 
an  18th  also  of  tMs  last. 


1,728  X 


U  f  17,280 


3)19,088- 
7)  6,336- 


905-142857 
deduct  TjoVo  -       '3466 
and  iV  thereof       •0192 

m  904*7880  cub.  in. 

Thisvrill  always  be  correct  to  six  figoies.  often 
also  the  seventh.  E.  L.  G. 

[68636.]— Cycles  TTp-HlU.— When  a  man 
weighing,  say,  loOIb.  is  pushing  a  30Ib.  cycle  up 
hill,  his  weight  is  utilised  in  retarding  the  down- 
ward course  the  cyde  would  take  if  left  to  Heelf . 
If  he  stands  stiU  he  has  no  tendency  to  run  back- 
wards, it  is  only  the  301b.  cycle  that  wants  to  do 
that.  When,  however,  he  rides  up  the  incline,  he 
has  to  counteract  the  tendency  of  1801b.  to  rush 
down  hill,  which  naturally  requires  more  expendi- 
ture of  power  to  accomplish.         B.  BUbooubt. 

[68636.1— Cyoles  Up-HilL— I  think  the  follow- 
ing may  nelp  to  answer  this  question : — ^When  a 
cyclist  be^^ins  to  mount  a  hiU  on  his  machine,  he 
has,  in  addition  to  the  usual  friction,  to  overcome 
the  tendency  of  his  own  weight  and  that  of  the 
machine  to  regain  the  level,  uzml  a  point  is  reached 
where  the  back  puU  is  greater  than  his  strength. 
If  he  now  dismounts,  only  about  one-fourth  of  the 
weight  tries  to  run  back— viz.,  the  machine.  The 
cydist  can  now  push  forward,  his  weight-bearing 
muscles  have  been  at  rest  while  he  was  mounted. 

B.  G.  B. 

[68642.1— Monlds.— Scrutiny  in  the  Patent 
Omce  of  the  list  and  record  of  patents  would  inform 
"Founder"  that  the  methods  of  procedure  in 
obtaining  chilled-iron  castings  have  often  been  sub- 
ject matters  for  patents ;  the  names  of  Howard, 
Kansome,  &c.,  lor  agricultural  implements;  of 
Harlow,  Peyton,  &c.,  for  bedsteads,  appearing  at 
various  dates  since  about  1850 ;  but  the  specification 
of  Howard's  first  patent  would,  I  conclude,  give 
all  the  infoVmation  actually  necessary.  As  to  saah- 
weights  and  fire-bars,  a  visit  to  one  of  the  small 
makers  in  the  Black  Country,  or  to  one  of  the  Iturge 
Scotch  ironfounders,  would,  I  expect,  satifdrv 
*'  Founder  "  that  competition  on  a  larse  scale  with 
either  of  the  above  extremes^  woula  ultimately 
result  in  another  sort  of  foundering — financially,  at 
least.  Thb  Ltdnet  Disfenseb. 

[68660.]— Eleotrioal  Bepairs.— In  answer  to 
W.  Perren  Mayoock,  I  know  that  the  answer  I  gave 
sounded  somewhat  unreasonable ;  but  if  he  will  try^ 
the  experiment,  he  will  see  for  himself  that  it  is 
perfectly  true.  I  know  perfectiy  well  that  the 
usual  way  to  recharge  the  cells  is  bv  means  of  a 
battery  or  other  electro-generator ;  but  naving  a  cell 
working  (for  last  month)  satisfactory  wiui  the 
method  I  named,  I  gave  it  in  answer.  The  way  I 
came  to  know  tins  way  was,  that  having  a  cracked 
cell  lying  in  my  laboratory  in  connection  with  an 
electnc  bell  that  was  not  in  use  (the  cell  which  was 
useless,  and  as  the  bell  was  not  wanted  it  was  left 
as  it  was).    One  day,  however,  we  were  surprised 
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to  hesr  the  bell  zing.  Knowing  that  the  cell  was 
luelea  and  had  never  been  recharged,  we  natniaUy 
inqu&ed  into  the  canae  of  it,  and  xbnnd  that  it  had 
been  lying  in  some  permanganate  solution  that  had 
been  upset.  We  did  not  see  how  this  oould  have 
charged  the  cell,  so  we  took  another  useless 
cell  that  we  had  by  and  bored  a  hole  in 
top  and  bottom  and  allowed  a  strong  solution  of 
permanganate  of  ^tash  to  run  through ;  the  conae- 

2aence  was  that  it  has  been  running  a  bell  sinoe 
ipril  27th.  How  this  is  caused  I  am  not  now  in  a 
position  to  state,  but  hope  iu  a  short  time  to  be, 
when  I  am  going  to  communicate  to  "  E.  Bi/'  on  it. 

F.  W.  Mabok. 

[68662.]— -Teleplione.—"  Ex- Watchmaker  "  has 
len  out  one  of  the  microphone  connections. 

W.  Febben  Katoock. 

[686710— IflUoro-phctogxaphs.— To  Mb.  Bot- 
TOVB. — ^lliere  are  two  modes  of  producing  these. 
The  first  is  one  which  has  been  largely  practised  on 
the  Continent  for  the  production  ox  tnese  minute 
^botographs  oommerdaily.  A  short  treatise  by  M. 
Wulff,  of  Bue  Bichelieu,  Paris,  gives  full  ana  ex- 
plicit directious  whereby  anyone  conversant  with 
the  manipulations  of  photography  can  take  these 
bijoux  photographs  with  the  greatest  ease.  A  trans- 
lation of  this  article  was  published  in  the  British 
Journal  of  Photography  for  March  24.  1S65.  A 
Teiy  convenient  and  cheap  apparatus  of  this  class 
can  be  fitted  up  on  the  lines  described  by  Mr. 
Hislop.  It  consists  of  a  ri^d  mahogany  board  of 
about  3|ft.  long  and  6in.  wide.  At  one  end  there 
are  two  uprights,  between  which  a  miniature 
camera,  fitted  with  a  microscope  objective  of  lin. 
focus,  can  be  raised  up,  or  lowered  down,  so  as  to 
bring  the  centre  of  the  lens  opposite  the  centre  of 
the  negative  to  be  reduced,  wnatever  may  be  its 
size.  ^The  negative  must  be  one  full  of  detail,  and 
with  good  dear  shadows,  not  veiled  or  over- 
developed, and  may  have  been  taken  by  any  of  the 
ordinary  processes,  either  from  nature  or  m>m  &n 
engravmg,  as  may  be  required.)  The  objective  is 
screwed  into  a  brass  tube  projecting  m)m  the 
camera  towards  the  negative,  the  tube  itsdf  being 
fitted  with  stops  of  different  sizes.  A  micrometer 
head,  for  fine  adjustment  of  the  lens,  is  generally 
neoeisaiy,  since  unless  specially  constructed  for  this 
purpose,  microscope  objectives  are  only  corrected 
for  visual  rays,  and  not  for  actinic  rays.  (Messrs. 
Swift  and  Son  produce  a  micro-objective,  specially 
corrected  for  pnotography.^  As  a  focussing  screen, 
a  sheet  of  glass  coated  with  collodion,  then  sensi- 
tised, washed,  and  dried,  is  substituted  for  the 
ordixiaiT  ground-glass  screen,  as  this  latter  would 
be  mucn  too  coarse  for  the  delicate  focussing  re- 

E'red.  The  sharpest  visible  image  must  be  found 
the  aid  of  a  powerful  focussing  glass,  and  unle^ 
objeotive  be  specially  corrected  ror  photography, 
the  exact  chemical  focus  must  be  found  by  trying 
several  plates  at  slightly  varjring  distances  from  the 
visual  focus.  When  the  chemicau  focus  has  once  been 
found,  it  will  be  the  same  in  every  instance,  pro- 
vided the  nej^ative  is  placed  at  the  same  distance 
from  the  objective.  Tne  negative  itself  is  placed  in 
a  frame  at  any  required  distance  on  the  lon^^  maho- 

Stny  board,  but  its  plane  must  be  perpendicular  to 
e  axis  of  the  tube  nolding  the  objecuve.  In  Mr. 
Hisl^'s  apparatus  the  frame  was  constructed  so  as 
to  slide  along  in  grooves  cut  perpendicular  to  the 
axis.  The  illumination  may  be  either  by  natural 
or  artificial  light,  but  in  every  case  must  pass 
through  the  negative.  When  using  natural  hght 
the  whole  system,  except  the  side  of  the  negative 
farthest  away  from  the  lens,  must  be  indosed  in  a 
dark  box,  and  that  side  exposed  to  the  sky.  Arti- 
ficial Ught  is  much  less  troublesome,  and  all  the 
operationB  may  be  conducted  in  a  drawing-room, 
moderately  lignted,  without  any  of  the  usual  photo- 
graphic **  messes.'*  A  paraffin  lamp  behind  the 
negative,  with  a  condenser  intervenmg,  and  very 
dose  to  the  latter,  gives  very  nearly  paralld  ravs, 
which,  without  any  covering  between  ti^e  negative 
and  the  camera  to  shut  out  extraneous  Ught,  will 
impress  the  sensitive  plate  in  from  5  to  40  seconds, 
according  to  the  strength  of  the  illumination  and 
the  dena^  of  the  negative.  Collodion  is  generally 
employed  in  this  process,  as  the  image  is  deaner  and 
brighter  than  when  gelatine  is  used.  Tlie  collodion 
used  to  ooat  the  plates  must  be  absolutely  struc- 
tureless; otherwise  a  disagreeable,  reticulated 
appearance  will  be  presented  when  such  "pin- 
head"  dictographs  are  examined  under  the  roicro- 
Boope.  For  a  similar  reason  pyrogaUic  add,  and 
not  ferrous  sulphate,  shoula  be  used  for  the 
development,  since  the  latter  gives  a  much  coarser 
deposit  than  the  former.  A  ^ood  formula  for  the 
developer  to  be  employed  wiUi  collodion  for  such 
nictures  is :  Distilled  water,  loz. ;  pvrogallic  add, 
3  grains;  gladal  acetic  add,  30  mmima.  On  no 
account  must  the  development  be  pushed,  other- 
wise the  shadows  will  become  veoled.  and  tiie 
picture  ruined.  The  nitrate  bath  to  be  used  in 
conjunction  vrith  this  may  conveniently  be  the 
ordinary  30  grains  of  silver  to  the  ounce  of  water,  satu- 
rated with  iodide  to  prevent  pinholes,  and  aadified 
with  a  trace  of  nitric  add,  to  insure  dear  shadows. 
M.  DaffTOn,  of  Paris,  who  has  been  most  sucoesiful 
in  this  land  of  photogn^>hio  practice,  uses  ooUodio* 


albumen  plates.  The  above  is  extracted,  with  some 
additions  and  alterations,  from  Sutton's  *  ^Dictionary 
of  Photography."  It  will  be  seen  that  the  process 
as  descriDed  above  resolves  itself  into  taking  a  good, 
dear  negative,  by  any  of  the  usual  processes,  of  the 
ordinary  size,  reducmg  this  by  means  of  a  small 
lens  and  camera  to  the  desired  size,  and  taking  a 
positive  from  this  negative  by  means  of  the  said 
small  camera,  preferam^  by  the  ooUodion  process. 
The  only  difficulty  which  the  ordinair  expert  in 

Shotography  will  be  likely  to  encounter  is  in  the 
evdopment.  It  will  be  perfectly  evident  that, 
unless  the  eye  be  aided  by  a  pretty  powerful  lens, 
the  operator  will  have  to  be  gmded  entirdy  by 
experience  in  the  matter  of  development,  since  lie 
cannot  possibly  see  when  he  has  brought  out  the 
details  of  a  picture  the  whole  of  which  maybe 
^in.  in  diameter.  The  second  mode  of  producing 
micro-photographs  is  one  which  I  have  used  exten- 
sivdy  myself,  and  which,  in  my  hands,  has  given 
perfectly  satisfactory  results.  It  requires  nospedal 
lens  or  camera,  a  good  ordinary  quarter-plato 
portrait  lens  of  about  4in.  focus  being  all  that  is 
required.  This  does  away  with  the  necessity  of 
correction  for  actinic  rays,  and  places  the  process 
easily  within  the  grasp  of  any  photographer  possess- 
ing tne  ordinary  outfit.  The  only  thing  absolutdy 
neoessaiT  is  a  rather  long  room,  with  one  window 
open  to  the  sky.  All  the  other  windows  (if  any) 
and  all  the  panes  of  glass,  except  the  one  at  which 
it  is  intended  to  adnut  the  light,  must  be  carefully 
blocked  up.  If  a  long  room  is  not  available,  a  long 
passage,  say  20ft.  long,  with  a  door  looking  out  to  the 
light  at  one  end,  will  do  very  well,  andif  the  sky  is  not 
get-at-able,  in  consequence  of  buildings  being  near, 
a  square  of  ground  glass  of  suffident  size  may  be 
inserted  in  a  temporary  frame,  to  fit  in  the  opening 
at  the  end  of  the  passage;  or  finally,  the  whole 
room  or  passage  may  be  entirdy  darkened,  and  a 
paraffin  Lunp  used  as  a  source  of  illumination.    A 

{liece  of  lin.  fioor-board,  about  6in.  wide  and  20ft. 
ong,  is  now  obtained,  and  to  insure  rigidity,  a 
similar  piece  is  nailed  along  its  centre  at  right  angles 
to  it,  so  that  it  presents  the  form  (in  section)  of  a 
T.  If  it  be  decided  to  produce  the  reduced  pictures 
byfartifidal  light  in  a  darkened  room,  then  this 
long  T-shaped  table  must  be  supported  by  a  trestle 
at  each  end,  at  a  convenient  working  hdght,  say 
4ft.  from  the  floor  level,  and  perfectly  horizontal. 
If,  on  the  contrary,  it  is  desirea  to  take  advantage 
of  an  existing  window,  the  board  or  table  must  be 
supported  as  before  on  two  trestles ;  but  the  one 
nearer  the  window  must  be  of  sudi  a  height  as  to 
bring  that  end  of  the  board  on  a  levd  with  the 
uncovered  pane,  while  the  one  at  the  other  end 
must  be  of  such  a  height  as  to  admit  of  easy  mani- 
pulation of  the  camera,  focussing,  &c.  At  the  end 
of  the  table  near  the  window,  or  other  source  of 
light,  a  frame  to  take  the  negatives  to  be  reduced 
must  be  affixed,  perpendicular  to  the  table,  id  est^ 
at  right  angles  to  it.  This  frame  should  be  at  least 
a  foot  square,  and  in  its  centre  should  have  a  square 
hole  cut  to  take  carriers  of  at  least  three  sizes, 
in  case  negatives  of  different  sizes  are  at 
any  time  rec^uired  to  be  reduced.  (The  most 
convenient  size  negative  for  thu  work  is  un- 
doubtedly the  ordinary  4^in.  by  S^in.)  At  the 
four  comers  of  the  square  aperture  cut  in  the  framo 
on  the  side  facing  the  camera  four  small  cross- 
pieces  must  be  glued  (to  serve  as  supports  for  that 
side)  for  the  negative  or  carrier ;  and  if  the  table  is 
horizontal,  a  little  turning  catch  must  be  fastened 
in  front,  to  prevent  the  negative  from  falling  out. 
With  a  fret-saw  the  operator  now  cuts  a  rather 
bold  design  at  the  top  and  bottom,  and  also  at  the 
two  sides  of  the  frame.  This  vrill  be  found  very 
convenient  in  the  after-operations  of  focussing  and 
devdopinff.  The  camera  must  be  fixed  (when 
wantea  lor  reducing)  at  the  opposite  end  of 
the  table  or  board  by  means  of  a  sewing- 
machine  or  similar  cfamp,  which  has  jaws 
of  suffident  width  to  grip  both  the  table  and  the 
tailboard  of  the  camera.  The  next  step  is  to  pro- 
cure a  suitable  negative  for  reduction.  Perhaps 
we  have  a  nice  quarter-plate  view  already ;  or  per- 
haps we  desire  to  take  a  view  specially  for 
reduction.  In  the  latter  case  we  select  a  position 
at  whidi  we  can  get  the  entire  view  in  a  space  on 
the  plate  as  nearly  3|in.  square  as  possible.  If 
smaller,  so  much  the  better.  (I  have  used  the 
word  *'view*'  here;  but  the  subject  may  be  a 
young  lady,  a  diurch  spire,  a  street  scene,  or  a 
oanknote.)  The  greaten  care  must  be  exerdsed 
to  focus  sharply,  as  much  of  the  after-success  will 
depend  on  the  sharpness  of  the  original  negative.  A 
negative  must  now  be  taken  by  any  of  ue  usual 
prooesBes,  and  attention  must  be  paid  to  obtaining 
a  negative  whidi  is  at  once  dean  and  brilliant,  not 
hard,  with  plenty  of  detail,  and  no  fog  or  veiling. 
A  good  ncffative  having  been  obtaine^it  must  be 
carefully  oried,  but  not  varnished.  The  negative 
must  then  be  taken  to  the  operating  room  or 
^e,  placed  in  the  £rame  on  uie  table,  with  the 
1  side  f  adng  the  camera.  All  light,  except  that 
which  passes  through  the  negative  and  the  fret- 
work design  on  the  frame,  having  been  carefully 
exduded  by  means  of  a  doth  or  vdvet  hood,  ex- 
tending from  the  window-pane^  or  other  source  of 
li^t,  to  the  frame.    The  image  is  now  examinedin 


passage 
fihnnd 


the  camera  at  the  other  end  of  the  table  by  mus& 
of  a  powerful  foonssing  glass.  (A  good  glaai,  lin. 
focus,  fitted  in  a  horn  tube,  similar  to  the  onesuMd 
by  watchmakers,  will  be  round  very  usefd}.  Bj 
moving  the  camera  to  or  from  the  negative,  the 
size  of  the  image  can  be  increased  or  dinmiiahedto 
any  desired  extent ;  but,  in  practice,  as  these  pc> 
tures  are  generally  viewed  with  microscope  ob* 
jectives  of  Im.  and  ^in.  focus,  the  size  of  tiie  inutga 
on  the  focussing  screen  (which  should  be  a  collo- 
dionised  plate,  as  directed  in  the  first  mode)  intut 
lie  between  |in.  and  ^njoi.  diameter.  It  wui  n^v 
be  seen  where  the  utility  of  the  fretwork  A^^ 
makes  itself  f  dt.  As  tms  design  will  be  at  \tui. 
three  times  larger  than  the  negative  being  oopid, 
it  will  be  found  to  assist  very  oonsideiably  in 
focussing  the  tiny  image  itsdi.  When  a  Efhiip 
focus  has  been  obtained  without  the  uses  of  a  stop, 
if  the  image  be  not  considered  suffideutly  aliaip  a 
stop  may  be  inserted  in  the  lens  tube,  and  tL 
image  again  focuased.  If  a  ^-plato  portrait  lens  be 
employ^,  a  stop  will  rarely  be  neoeesaiy  ii  the  leu 
be  of  fairly  good  quality.  The  desired  size  and 
sharpness  of  focus  having  been  obtained,  the  o^- 
tor  next  proceeds  to  colfodionise  a  plate,  senalisei 
it  in  the  ordinaiy  manner,  and  exposes.  Due  or  tvo 
trials  will  be  necessary  to  obtain  the  correct  expo* 
sure,  according  to  the  Hght  he  is  working  xxu  ^  is 
well  to  over-expooe  rather  than  under-expose,  and 
as  soon  as  the  lines  corresponding  to  the  fretwork 
appear,  immediately  to  wash  off  the  developer,  to 
avoid  veiling  the  linage  by  over-devdopment  It 
is  here  that  the  "fretwork  arrangement*' proTes 
its  usefulness.  The  picture  is  then  fixed  with 
hyposulphite,  washed  and  dried  in  the  tuud 
manner.  If  it  is  intended  for  examination  in  the 
microscope  as  a  slide,  the  plate' may  now  be  cut  to 
the  stan&rd  size — viz.,  Sin.  by  lin.,  taking  care,  of 
course,  not  to  touch  the  collodion  surfi&ce,  and  to 
have  the  image  nerfectl^  central.  The  image  is 
then  covered  witn  a  tmn  covering  glass  in  tbe 
usual  manner.  If  it  is  intended  to  mount  the  pic- 
ture at  the  end  of  one  of  the  cylindrical  lenses,  xaA 
as  "  charms  "  to  hang  to  the  watchchain,  the  pic^ 
ture  should  be  taken  on  a  thin  glass,  and  when  dry 
fastened  to  the  flat  end  of  the  lens  by  means  of  % 
drop  of  Canada  balsam.  When  this  is  quite  diy 
ana  set  hard  the  superfluous  glass  may  be  cut  a«m 
cautioudy  by  means  of  an  ordinary  Hiamonfl. 
assisted  by  a  pair  of  fine  pliers.  It  will  he  eridoa 
that  if  many  such  pictures  are  required,  say  for  ths 
microscope,  it  will  be  well  to  fit  a  special  carrier  to 
the  camera,  to  take  plate  Sin.  by  lin.,  and  thus 
avoid  all  waste,  dther  of  collodion  or  of  glass;  ud 
also  to  note  tiiat  a  mere  central  film  of  collodicia 
will  be  needed.  Or,  if  none  but  Hjoux  pictures  for 
cylindrical  lenses  are  required,  it  will  be  well  to  use 
small  cirdets  of  micro-covering  glasses,  fastened  to 
the  centre  of  the  larger  glass  by  means  of  a  drop  ot 
Canada  balsam  (whidi  can  afterwards  be  unstuck 
by  means  of  a  drop  or  two  of  benzole).  AUowanee 
must  of  course,  be  made^  in  focussing,  for  th« 
extra  thickness  of  this  covenng  glass. 

S.  Borrosx. 

[68674.]— I4nk  Motion.— Tour  oorrespondeat, 
"  Nimrod,"  page  287,  appears  to  forget,  in  his 
reply,  that  when  crank  is  upon  a  dead  centre,  the 
value  is  open  to  the  extent  of  the  *'  lead  *' ;  there- 
fore, when  the  crank  is  at  dther  end  of  the  stroke 
steam  can  enter  the  cylinder. 

Cleicemt  E.  Stbettoh. 

[68696.]— Pipea. — One  hundred  2s.  cornea  to  £10 
only.  This  is  the  figure  quoted  for  2in.  cast-iron 
pipes  6ft.  long  at  all  the  leading  ironf oimdeis  who 
care  to  make  tiieae  articles,  worse  than  profitless, 
except  their  manufacture  \b  upon  a  gigantic  scale. 
Laidiaw,  in  Scotland  ;  Jones  and  Atwood,  at  Stoa> 
bridgp ;  Spittle,  at  Newport,  Mon.,  are  firms  whose 
price  is  as  above.  "  W.  Tin"  will  find  that  the 
plant  he  would  have  to  lay  in  would  amount  quite 
to  £10 ;  then  the  manufacture  of  the  pipes  woqM 
still  land  him  in  a  loss.  Jones  and  Atwood  an 
patentees  of  a  certain  process  in  core- making.  AB 
thelarge  iron-founding  firms  use  moulds  in  a  vertieal 
position,  the  molten  metal  mnning  direct  from 
cupola  to  the  mould,  while  the  sand,  loam,  &c.,  coA 
the  large  founders  practically  notnin|r.  Whf  not 
apply  to  the  Patent  Offtce  for  specifications  of  la^ 
patents,  numerous  and  instructive  enou^,  both  in 
core-making  and  in  cast-iron  pipe  mouldmg  \  1^^ 
perusal  will  be  instructive,  ana  will  somewhat  damp 
the  manufacturing  ardour  of  the  querist. 

The  LYi»r£T  Dispzxseb. 

[68699.]— Ooppar  StUphate  Depoaltioa.^ 
WUl  Mr.  F.  W.  Mason  be  kind  enough  to  expla* 
meanings  of  abbreviations  (HC,o)  (Hu«). 

W.  Pkbben  Matcock. 

[68699.1— Copper  Depoaition.— The  scheoe  «i 
copper  deposition  by  dectroWsia  raggeetwl  ^ 
'  *  Sauros ' '  is  utterly  impracticable.  It  is  not  liinT 
that  the  mine  water  has  a  copper-oontent  of  ocf« 
than  100  grammes  per  cubic  m^tre  (poasblro^ 
half  of  thi§,  and  thatwould  mean  the  treatment  cf 
about  2\  million  gallons,  or  10,000  tons  of  the  wjitf 
for  the  production  of  one  ton  of  ooppar.  awanuig 
that  the  whole  of  the  meUl  pveseat  wa^  nooT^- 
When  audi  water  is  avaiUMeby  gtatitaticftn^ 
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an  adit  it  may  l>e  profitably  treated ;  but  When  it 
has  to  be  taiaed  from  100  to  200  fathoms  before  it 
can  be  treated,  the  wear  of  working  parts — ^punm- 
ing  water  so  oorrosiTe— will  not  be  compensated  zor 
by  the  produce.  To  deposit  the  copper  electrolyti- 
cally  within  the  mine,  without  raism^  the  water  to 
the  surface,  is  a  sugsestion  wildly  visionary.  At 
first,  in  any  such  instoiUation,  there  might  be  dejK)- 
sition  of  the  soluble  copper  immediately  around  ihe 
electrodes ;  but  in  the  absence  of  systematic  circu- 
lation of  the  water  through  the  workings  of  the 
mine,  this  would  cease  as  soon  as  the  electrolyte  in 
the  immediate  neighbourhood  had  been  deprived  of 
its  copper.  H.  B.  F, 

[68707.]— Screwlnar  to  Wederea  in  WallB.— 
Bore  a  small  hole  first  in  the  wedge  less  than  size  of 
screw  required,  and  the  full  depth.  Takea  steel  screw 
the  f  uU  size,  and  file  two  siaes  off  into  the  core — 
thus  you  make  a  tap,  which  will  tap  the  hole  in  the 
wedge  if  screwed  m,  working  bacKwards  and  for- 
wards, using  oil  or  grease,  and  screwing  full  depth ; 
then  screw  up  with  full  size  screw,  and  it  will  nold 
perfectly.  Wm.  Hosxen. 

[68709.]— The  Harp.— Mr.  Morley,  of  6,  Sussex- 
place,  South  Kensington,  W.,  has  several  books 
treiting  upon  the  narp  and  its  construction. 
Boshca  s  instruction  booKs  are  the  best.  One  is 
published  at  B.  Williams,  Paternoster-row,  at  5s. 
**  The  First  Six  Weeks,"  published  at  Brewer  and 
Co.,  23,  Bishopsgate-street  Within  (price  10s.  6d.), 
and  a  fuller  one  at  Chappell  and  Co.,  50,  New 
Bond-street,  W.,  price  158.  6d.  Harpist. 

[68711.] — Great  Western  Iiooomotives. — 
The  Oieat  Western  engines  are  provided  with  a 
piunp  to  maintain  the  constant  vacuum  in  the  auto- 
matic vacuum  brake.  This  arrangement  was  intro- 
duced upon  that  railway  by  Messrs.  Sanders  and 
Bolitho,  and  the  action  of  the  pump  causes  the 
noise  to  which  '*  Ferro  "  refers ;  all  the  other  rafl- 
way  companies  employ  a  small  ejector  in  nlace  of  a 

pump.  CliEMENT  E.  STREET. 

[68713.]— Electric  liiffht.— This  is  the  usual 
action  of  the  battery ;  you  can  only  alter  it  by  using 
larger  plates  or  more  solution^  or  by  doing  away 
with  it  altogether,  especially  if  vou  are  going  tio 
light  a  lamp.  To  get  a  eteaay  and  continuous  cur- 
rent, you  must  have  some  means  by  which  the 
solution  can  be  kept  in  rapid  circulation  to  prevent 
the  plates  polarising.  I  should  advise  you  to  use  a 
double-flmd  battel^-,  which  can  be  rehed  upon  for 
steadiness,  as  the  using  of  a  second  fluid  does  ^most 
the  same  work  as  when  you  shake  the  bichromate 
solution,  only  chemically.  A  bichromate  battery, 
with  its  proper  charge  of  solution,  runs  down  m 
about  20  mmutes.    Of  course,  if  you  use  larger 

Slates  or  more  exciting  solution,  the  longer  will  the 
attery  last ;  but  then  if  you  increase  the  surface 
of  the  plates  or  solution,  it  is  really  connecting  on 
another  cell,  or  adding  a  fresh  charge  to  the  original 
size  battery  respectively ;  but  you  do  not  have  to 
do  this  in  other  batteries,  as  the  Bunsen,  for  instance. 
Here  is  a  good  double-fluid  cell  for  electric-light 
purposes— Outer  cell:  A  carbon  (Tf Under  or  plates  of 
carbon,  in  a  solution  of  nitrate  of  soda  and  sulphuric 
acid,  an  addition  of  bichromate  of  potash  or  soda  to 
take  away  the  smell  of  fumes.  Inner  cell :  A  zinc 
rod  amalgamated  in  a  solution  of  1  of  sulphuric 
acid  and  12  of  water.  Six  quart  cells  will  nght  a 
5c.p.  lamp  brilliant  white,  for  about  6  or  8  hours 
riffht  off  the  red,  and  then  by  replacing  the  inner 
ceU  solution  only  with  a  firesh  quantity,  it  will  run 
about threeorfourhoursmore.  Solutions  canbe  made 
cheap,  as  nitrate  of  soda  can  be  purchased  for  2d. 
per  pound,  and  sulphuric  add  2a.  per  poimd ;  bi- 
chromate of  potash  not  necessarily  needed,  only  to 
take  away  the  nitoous  fumes.  Kitrate. 

[68714.]— To  Mp.  F.  W.  Mason.- My  zinc 
plates  are  not  amalgamated.  Solutions:  Bichro- 
mate of  potash  dissolved  in  hot  water,  the  propor- 
tion beinff  about  2oz.  of  bichromate  to  1  pint  of 
water.  When  cold,  sulphuric  add  added^l  part  of 
acid  to  12  parts  of  bichromate  solution.    Thuiks  to 


Mr.  Bottone. 
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[68718.] — SteeL— First  harden  your  screw-plate 
hv  heating  to  cherry  red,  and  chilling  in  cold  water. 
Then  lay  it  on  a  red-hot  iron  till  it  changes  to  a 
straw  colour,  when  it  is  again  chilled  in  cold  water. 
Thia  is  the  way  I  harden  and  temper  my  drills  and 
tap6,  and  find  them  stand  well.  Major. 

[68719.1— Canvas  Hammock.— Two  pieces  of 
Ko.  4  sailcloth,  each  6ft.  Sin.  long,  placed  side  by 
aide,  and  sewn  together  with  a  aouble  seamfin. 
wide.  Ends  tabled  (i.e.,  hemmed)  )in.,  with  22 
eyelet  holes  in  each.  Sides  tabled  |m. ,  with  a  piece 
of  stout  cord  fhouse  line) ;  inside  the  hem  all  round 
is  the  usual  nammodc.  The  ''dews"  are  vari- 
ously made ;  but  the  strings  from  a  net  hammock 
will  serve  as  a  guide.  Use  stout  cord,  such  as  is 
used  for  deep-sea  fishing.  A  hammocK  is  an  un- 
comfortable bed  for  one  not  accustomed  to  it,  and  9ft. 
**  span  "  is  too  little  for  a  six-footer.  A  sea  cot  is 
better,  and  requires  less  "  span."        Vox  Mayi. 

[68721.]— Xetal  Speoiaam.— I  would  advise 
^'Specolum  Metal'*  not  to  go  to  the  trouble  of 
oasfBng  a  metal  specolum,  but  to  get  a  disc  of  glass 
the  size  he  zeqimes  (see  advertiMment  oolumna), 


and  make  a  silver-on-glaas  spec.  It  will  halve  the 
trouble,  and  he  will  get  a  great  deal  more  light 
from  the  silver  surface  than  tcom  speculum  metal ; 
and  if  he  is  not  able  to  silver  it  hixnself ,  he  can  get 
it  done  at  comparatively  small  cost. 
Hadldgh,  Suffolk.  C.  Mat. 

[68729.1— Blectrlo  Bell  Fixing.— Use  16  No.  1 
Ledanche  cells,  and  connect  up  as  per  sketch.    In 
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sketdi  six  ImsUs  only  are  shown,  but  the  24  are  con- 
nected just  the  same.  F.  W.  Mason. 

[68734.]— Bnglish  Conoertlna.— The  probable 
cause  of  unreadiness  of  utterance  in  your  concertina 
is  keeping  the  instrument  on  its  end  when  not  in  use. 
It  should  be  always  kept  on  its  side — ^thesame 
position  as  when  bemg  played.  When  kept  on  its 
end  the  leathers  hang  down,  and  for  some  little 
time  lose  their  full  pliancy.  Temperature  is  also 
liable  to  affect  the  ins£rument  more  or  less.  Before 
commencing  a  performance  run  up  and  down  the 
whole  chromatic  scale  a  few  times.  With  regard  to 
steel  vibrators,  I  may  mention  that  thev  are  now 
almost  universally  used  among  the  Dest  con- 
certinaists,  the  use  of  brass  being  prindpally  con- 
fined to  instruments  that  are  required  to  produce  a 
certain  tone  in  imitation  of  other  instruments.  I 
had  the  advantage  of  studying  under  the  finest 
player  living,  and  I  have  seen  mm  perform  a  piece 
that  wouldnave  smashed  nearly  every  reed  in  the 
inshtiment  had  they  been  made  of  brass.  As  to  the 
"  wolf,"  you  will  have  very  little  trouble  if  you  get 
your  instrument  tuned  in  *' equal  temperament" 
(I  think  that  is  tiie  technical  term).  I  diould  inf er 
from  your  queries  that  your  concertina  does  not 
posMSs  bowing-valves.  Without  them  the  concer- 
tina is,  comparatively  speaking,  only  a  pretty  toy ; 
with  them  it  is  a  perfect  musioU  instrument.  It  is 
only  a  simple  invention,  but  it  has  revolutionised 
the  capabihties  of  the  ooncerium.  Bsoozn)!. 

j;68741.]— Tarnished  Steel  MKrrors.  — The 
mirrors  which  you  have  are  not  made  of  steel  at  all, 
but  are  made  of  a  poor  daas  of  bronze.  ,They  are 
the  ordinary  mirrors  in  Japan  (kagajni).  Thej 
contain  a  large  proportion  of  lead  in  their  composi- 
tion ;  they  are  polished  primarily  by  means  of  a 
mixture  of  mercury  1  part,  tin  4  parts,  and  this 
would  do  to  polidi  with  again.  Melt  the  tin,^  add 
the  mercury,  and  when  cold,  powder  and  rub  it  m. 
As  regards  the  seeing  a  coin  through  them,  this  is, 
of  course,  absurd ;  but  if  they  belong  to  the  class 
called  "  maeic  mirrors,"  by  refiecting  a  ray  of  sun- 
light from  the  polished  side  on  to  a  white  piece  of 
paper,  the  figures  and  characters  on  the  back  will 
be  shown  on  the  paper ;  but  it  is  only  an  aoddent 
of  manufacture,  ana  is  not  thought  anything  of  in 
Japan,  and  I  doubt  very  much  whether  vou  could 
poush  them  again  witnout  destroying  the  magic 
effect,  as  the  Japanese  themselves  seldom  can  do 
this.  B.  H.  H. 

[68742.]— Largest  Organ  in  the  World.— 
It  IS  quite  correct  that  Messn.  Hill  and  Sons,  Tork- 
road,  N.,  have  just  built  an  organ  for  Sydney, 
K.S.W.,  containing  a  64ft.  stop.  Bedtala  are 
announced  for  June  3rd  and  4th.  It  is  quite  a  fact, 
and  is  not  a  fiction  as  suggested  by  your  corre- 
spondent. No.  116  of  Mmwat  (^mon  (Pitman,  2d.) 
contained  the  full  spedflcation.         W .  Martin. 

[68743.]— I«arge  Tree. — ^I  should  think  most 
likely  theWellingtoniagigantea,  or  mammoth  fir  of 
Califomia  (nat.  ord.  Goniferae).  It  is  called  by 
Americans  the  Washingtonia.  Circumference  of 
trunk  about  lOOft.,  height  200ft.  to  300ft.  Some  of 
these  trees  living  now  in  Califomia  are  over  two 
thousand  years  old.  There  is.  or  was,  the  bark  of  a 
Wellingtonia  in  the  palm-nouse  at  the  Crvstal 
Palace ;  perhaps  it  is  the  same  tree  that  was  at  the 
Exhibition  of  1861.  I  know  of  no  other  tree  of 
sudi  enormous  girth,  but  the  African  baobab 
(Adansonia  digitata^.  Adanson  computed  the  age 
of  a  baobab  tree  of  30ftb  diameter  at  5,150  years. 

A.  E.  B. 

[68752.]- Differential  Oalcnlus.— The  usual 
crfterion  is  as  follows : — 

Let y  ^  x{a  —  rr)«, 

f|-(a-3a:)(«-ar)-0, 
ax 

whence  :p  a  ii,  or  }  a. 

^  -I  6«  -  4a  «  2a,  or  -  2<i, 

according  to  the  value  of  x  which  is  substitated. 
AaSa  is  positive,  we  find  that  x  =^  a  gives  a  mini- 


mum, and  —  2a  bein^  negative,  x  •=  \a  gives  a 
maximum.  This  criterion  is  generally  siuBdent  for 
ordinary  problems  such  as  those  referred  to,  when,  by 
the  nature  of  the  question,  the  quantity  admits  of 
a  max.  or  min.  Occasionally  the  second  differen- 
tial ooeffident  vanishes,  and  then,  if  the  first 
differential  coefficient  wnidi  does  not  vanish  is  of 
an  even  order,  the  above  criterion  will  apply.  If  it 
is  of  an  odd  order,  there  may  be  a  max.  or  a  min. 
of  another  kind,  being  of  the  nature  of  a  cusp  in  a 
curve.  W.  JT  A. 

[68752.]— Differential  Oalcnlus.— If  «  be  the 
quantity  which  is  to  be  maximum  or  mim'mnm,  then 
du  V  0,  which  equation  gives  the  value  or  values  of 
X.  Suppose  that  one  value  of  x  is  A.  Then  put  h 
for  X  m  the  expression  for  d^u.  If  the  result  is 
positive,  x^h  corresponds  to  u  being  a  Tninimnm  ; 
if  negative,  to  a  maximum.  This  is  explained  in 
all  good  books  on  differentials,  which  also  teach 
what  is  to  be  done  if  dHi  comes  out  zero  when  h  is 
put  for  X. 

Thus,  iftt  =  ic"-92:«  +  24ir 

du^C^a*  -  18  xf^)dx 
(6  a;  — 


<^ 


VS)dj?. 


If  ^tf  a  0,  a;  =  2  or  4.  If  jp  «  2,  ^u  is  negative ; 
if  :t;  =  4,  dht  is  podtive ;  the  corresponding  values 
of  u  are  20  and  16.  The  first  is  the  maximum,  the 
second  the  minimum.  The  result  may  sometimes 
be  attained  by  general  considerations.  In  the  first 
of  the  two  problems  mentioned  in  the  query,  the 
result  must  give  a  minimum  surface,  for  tiie  sur- 
face may  be  made  indefinitely  large  by  taking  the 
radius  small  enough.  In  the  oth^  case,  if  one  of 
the  parts  be  indefinitdy  small,  the  rectangle  is  also 
indefinitely  small,  so  that  x  ea  \a  must  correspond 
to  a  maximum  area.  Latris. 

[68752.1— Differential  Oalonlns.- K  «  A  Very 
Ola  Reader"  understands  the  theory  of  m^-riiwa. 
and  minima,  he  should  know  that  a  wiaTimnm  or  a 
minimum  is  determined  by  the  sign  of  the  second 
differential  co- efficient  for  the  purticular  value  of 

the  variable  whidi  renders  \^  »  o.    If  more  than 

dx 

one  value  of  x  makes  ^  m  o.  then  each  root  must 

dx 

be  succesdvdy  substituted  in  ^1^  ,  and  the  ze- 

suiting  dgn  will  indicate  a  maximum  or  wiinimnTw 
accoroin?  as  it  is  —  or  H-  •    Here  is  another  method 
whidi  will  sometimes  save  the  trouble  of  calculating 

r~.    Having  determined  the  value  of  x,  whidi 

make  ^-I  «  0,  substitute  (1)  (a  -  A)  and  (2)  (a  +  ;i) 

for  X  (where  (a)  is  the  root  of    3^  »  0).    If  the 

dx 

sign   of  — ^  is  the  same  for  both  these  values,  then 
dx 

-^  jMLSses  either  from  —  0  —  or  from  +  0  +,  and  y 

(*  X 

in  the  first  case  decreases,  in  the  second  case  in- 
creases, on  dther  side  of  a;  s  «r,  and  is  thus  ndtfaer 
a  max.  nor  a  min.  If,  however,  liie  signs  are  dif- 
ferent, then  -r-^  passes  either  from  -  0  +  or  from 
dx 

+  0  — .  It  is  evident,  in  the  first  case,  that  y  is  a 
min.,  and  in  the  second  case  y  is  a  max.  In  no  case 
can  a  max.  or  min.  be  "  made,"  as  the  query  seems 
to  imply.  If  a  problem  admits  only  of  a  max.,  Uien 
a  min.  solution  is  an  impossibility,  even  though  it 
is  required  for  the  answer.    In  the  examples  given 


lety 


(«-).|f-  = 


a  ->  2jr  n  0 


2 


—^  ■  —2,  which  shows  that  y  is  a  max.  when  x  = 

^,  and  also  that  y  can  never  be  a  minimum,  siuoe 

^  is  constantly  negative.    Substitute  ^  *•  A  and 


1+  Ain^y  =  a-2iP,when^ 
1  dx  ^  dx 


a  -  a  +  2A, 


^y  .  a  -  a  -  2A  li'  -  +  2A,  ^  -  -  2A-i.e., 
dx  dx  dx 

as  X  increases  to  ^  ,  y  increases ;  but  for  greater 

values  oi  X  y  decreases*    Therefore,  B,ix  ^  ~y\B 

a  maximum. 
Camberwell.  A.  H.  G. 

[68755.]— Slower  Striking  of  Gonff.- Make 
hammer-stem  longer,  thereby  giving  a  greater 
throw  to  the  hammer.  Increase  tension  ofpulUng 
back  spring,  and  use  stronger  current.  Tne  beU 
will  have  to  be  raised  so  that  hammer  strikes 
well  on  edge.  W.  Pebren  Matoock. 

[68755.]— Slower  Striking  of  Ghon^.— To  Mb. 
BoTTOiTB. — Owing  to  the  fact  of  your  action  being 
fixed  under  the  gong,  and  therelore  confined  for 
space,  you  will  find  considerable  difficulty  in  getting 
a  slower  rate  of  vibration.  In  liie  first  plaoa,  you 
may,  as  you  suggest,  put  on  a  rather  heavier 
hammef ;  second^  you  must  oany  the  armature 
farther  from  the  eleotko^magoetQ;  and,  thirdly » yoa 
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will  hftve  to  add  more  wire  on  the  eleotro-magnets 
in  order  to  gtt  iiicreafled  power  to  compenBate  for 
the  loss  entailed  by  moving  the  annature  farther 
away.  Be  careful  as  to  adjustment  of  contact- 
■crew  and  spring.  8.  Bottonb. 

[68756.]— Slower  Striking  of  aonfir.— Where 
the  movement  is  fixed  under  gong  it  is  difficult  to 
alter  as  you  have  very  little  space.  The  best  way 
would  be  by  removing  contact  pillar  and  screw,  and 


fixing  a  platinum-tipped  spring  in  its  place,  as  at  S 
in  sketch ;  both  spnngs  give  a  little  when  in  con- 
tact, therefore  allowing  a  longer  swing  for  hammer. 

B.  H.  H£A2>W0BTH. 

[68767.] — Pnzapinff. — ^If  the  engine  will  indicate 
|H.P.  and  you  can  utilise  the  whole  of  it,  say 
i22,000ft.-lb.  per  minute,  you  mi^ht,  with  a  suitable 
size  pump,  do  the  whole  work  m  a  quarter  of  an 
hour.  But  probabl^r  vou  are  not  in  such  a  hurrv, 
and  a  2in.  pump  with  9in.  stroke  and  making  60 
strokes  a  mmute  will  be  near  enough  with  about  an 
hour's  work.    Suction  and  delivery  l^in. 

Bristol.  T.  C. 

[68767.1— Fnmpinsr.  —  To  "  Ipfebt."-^H.P. 
Otxo  should  do  the  work  you  require.  Suction  and 
delivery  pipe  may  be  e^ual  sice,  say  1^  diameter,  in 
the  case  of  a  small  mstallation  like  this.  Pre- 
suming you  work  your  engine  two  hours  a  da^  and 
your  pump  is  geared  to  nuike  30  strokes  a  minute, 
you  will  require  to  throw  about  |  of  a  pint  at  each 
stroke,  or,  say,  2|  gallons  per  minute,  or  300  gallons 
durin|^  the  two  houn.  A  pnmp  barrel  2|  diameter 
and  9m.  stroke  wiU  amply  suffice  to  do  the  above 
duty.  The  horizontal  or  sloping  distance  between 
pump  and  tank  is  not  a  factor  in  the  calculation.  I 
should  recommend  you  to  have  your  pump  much 
nearer  the  surface  of  the  water  in  the  well  than 
24ft.  Theoretically,  a  pump  should  "  draw  "  (as  it 
is  usually  tenned)  26ft.  or  27ft.,  but  in  practice  this 
is  seldom  done.  Immediatelv  following  the  top 
valve  I  should  fix  an  air-vessel  to  avoid  the  shock 
which  arises  when  any  considerable  head  of  water 
has  to  be  dealt  with, 

Birmingham.  W.  Hall. 

[68760.]— Hydpoirtfttioa.  —  "M.I.C.E."  kindly 
notices  any  queries  to  which  I  draw  his  attention ; 
but  not  laying  claim  to  being  a  mathematician,  I 
usually  avoid  such  queries  as  this.  In  this  case  I 
think  he  will  notice  that  in  the  case  of  the  water 
(the  pressure  being  equal  in  all  directions)  the  down- 
wara  fluid  pressure  is  counteiacted  by  the  fluid 
in«8sure  on  uie  sides  of  tiiie  cone  upwards  (when 
resolved),  leaving  only  the  dead  weight  to  act  as 
with  the  ice.  Of  course  the  same  applies  to  the 
hemisphere. 

Bristol.  T.  C. 

[68760.]— Hydroatatioa.— When  the  cone  is  full 
of  water  and  suspended  as  described,  the  water 
presses  upwards  upon  the  curved  surface  of  the 
cone,  as  is  evident  from  the  fact  that  if  a  hole  be 
drilled  in  the  oone,  the  water  will  rise  through  it. 
This  upward  pressure  partially  relieves  the  down- 
ward pressure  upon  the  bottom,  and  the  considera- 
tion put  forwara  in  the  query  shows  that  it  is  equal 
to  double  the  weight  of  the  water  in  the  cone. 
This  also  follows  from  the  consideration  that  the 
pressure  on  every  surface  in  contact  with  a  heavy 
fluid  is,  per  unit  of  surface,  e^ual  to  the  weight  of 
a  column  of  the  fluid  of  umt  section  and  height 
equal  to  the  depth  of  the  centre  of  gravity  of  the 
surface.  iHtbis. 

[68760.}— Hydroatatlca.-Let  the  weight  of  the 
water  in  me  hollow  oone  »  x^  and  the  weight  of  the 
oone  itself  «  y.  Then  when  the  water  becomes  ice 
(neglecting  the  viscosity,  as  well  as  the  alteration 
in  weight  due  to  expansion)  the  total  weight  is 
« -f  y.  The  pressure  of  the  water  on  the  rase  of 
the  oone  is  3  jr.  But  there  is  also  the  pressure  of 
the  water  on  the  internal  sloping 


creasing  in  diameter,  so  as  to  approximate  to  the 
shape  of  the  cone.  Then  the  upward  pressure 
would  equal  the  series  of  external  concentric  rings 
of  water,  which  would  complete  the  oircumscribtng 
cylinder.  By  increasing  the  number  of  subdivisions 
we  can  approximate  to  the  cone  as  nearly  as  we 
please,  and  at  the  limit  the  upward  pressure  «  2  x. 
90  that  the^  total  weight  (or  downward  pressure) 
before  ;&'eezing  «y-f3x  —  2i:««i:  -t-y  the  same  as 
with  the  ice.  The  case  of  the  hemispherical  bowl 
is  similar.  Let  the  weight  of  the  water  «  2x. 
Then  the  upward  pressure  =  or,  and  we  have  the 
total  weight  after  freezing  «  y  +  2^,  and  before 
freenng  ay-f3x-j:ay-i-2z.  W.  J.  A. 

[68760.1— HydroBtatioa.— The  seeming  paradox 
(if  such  I  may  call  it)  involved  in  this  question 
arises  from  supposing  that  the  pressure  on  tbe  base 
is  the  onl^  vertical  force  actmg  on  the  cone,  no 
account  bong  taken  of  the  pressure  on  the  surface, 
which,  acting  upwards,  tenos  to  raise  the  oone.  It 
is  shown  in  works  on  hydrostatics  that  the  whole 
pressure  exerted  by  a  fluid  on  a  surface  in  contact 
with  it  is  the  weight  of  a  column  of  the  fluid  whose 
base  is  e^ual  to  the  area  of  the  surface  pressed,  and 
whose  height  is  equal  to  the  depth,  i>,  of  the  centre 
of  gravity  of  that  surface  below  ^e  surface  of  the 
flmd.  In  the  case  of  the  oone,  the  surface  of  the 
water  is  a  point  at  the  apex.  For  the  base  2>  «  A, 
and  therefore  the  pressure  on  the  base  is  irr*A. 
For  the  surface  i>  «  }  A,  and  therefore  the  whole 

pressure  on  the  surface  amounts  to  }  tr  rhy/f*  -t  A*. 
The  forces  represented  by  this  expression  are  really 
normal  to  the  surface,  but  are  equivalent  to  hori- 
zontal forces  in  e^uflibrium  with  each  other,  and  a 
vertical  force  which  is 


that  the  cone  consisted  of  a  se^r**'* 
impooed  cylinders,  connected 


(«•• 


:5,ys5-  I 


Ivrh  Ji*  -J-  A« .  -j===rz  or  I TT  r*  A. 

yr*  +  A* 

Hence,  if  P  denote  the  resultant  of  the  vertical 
forces, 

P-  wr"A-  lirr»A 

-  iirr*A 

■■  weight  of  water  in  cone. 

The  case  of  the  hemispherical  bowl  is  best  treated 
as  follows :  Suppose  r  to  be  the  radius,  and  that  the 
hemisphere  has  a  vertical  cylinder  described  about 
it ;  then  the  pressure  on  the  base  is  the  weisht  of  a 
volume  of  water  equal  to  the  whole  cvlinaer,  and 
the  vertical  pressure  on  the  surface  of  the  hemi- 
sphere is  the  weight  of  a  volume  of  water  e^ual  to 
tne  portion  of  the  cvlinder  which  lies  outside  the 
hemis][^ere.     (See  BesanVs  '^  Hydro-Mechanics," 

Sp.  4o,  46.)    Hence,  if ,  as  in  the  former  case,  we 
enote  by  P  the  resultant  of  the  vertical  forces,  we 
have 

P«5  fffJ  -  iTrr* 
=  |7rr» 

B  weight  of  water  in  bowl. 
Chaiing.  J.  B.  C. 

[68760.]- HydrortaUca.- "  T.  C,  Bristol,"  has 
fallen  into  error  through  not  taking  into  account  all 
the  forces  acting  on  the  containing  cone  when  the 
contents  are  fluid.  When  the  cone  contains  water, 
not  onljr  will  there  be  a  pressure  on  the  base,  but 
there  will  also  be  a  pressure  on  the  sides ;  this  pres- 
sure on  the  sides  will  have  at  eve^  point  a  v^tical 
component,  and  will  tend  to  balance  in  partliie 
pressure  of  the  base.  The  resultant  force  on  the 
cone  as  a  whole  will  be  a  force  downwards  equal  to 
the  weight  of  the  water.  To  see  this  we  have  only 
to  remember  that  the  upward  pressure  on  tiie 
curved  surface  at  any  point  is  equal  to  the  weight 
of  a  column  of  Uquid  on  the  portion  of  the  surface 
as  base,  and  whose  top  is  at  the  same  level  as  the 
vertex  of  the  cone.  Considering  all  the  surface,  we 
see  that  the  upward  preanire  will  be  equal  to  the 
weight  of  water  which  would  be  inclosed  between 
the  curved  surface  of  the  cone  and  a  cylinder  of 
height  equal  to  the  cone,  and  of  radius  equal  to  the 
ramus  ox  the  base  placed  over  it.  Now,  the  pros- 
sure  on  the  base  is  equal  to  the  weight  of  a  column 
of  water  included  in  a  cylinder  of  base  equal  to  the 
base  of  the  cone  and  of  height  equal  to  that  of  the 
cone.  Take  the  upward  pressure  on  the  curved 
sides  from  this  latter  pressure,  and  we  see  that  the 
total  force  on  the  cone  is  downwards,  and  equal  to 
the  weight  of  water  contained.  And  this  is  equal 
to  the  cbwnward  force  when  the  water  is  frozen, 
for  in  this  case  thore  is  no  upward  pressure  on  ^e 
side,  and  we  have  only  to  consider  ttie  pressure  on 
the  base.  I  hope  that  this  will  be  a  clear  explana- 
tion; it  is  not  a  case  of  *'the  calculus,"  out  of 
oommon-sense  reasoning  &om  all  the  facts  of  the 
case.  If  there  is  any  further  difficulty,  I  will  do 
m^  best  to  dear  it  up.  *^  T.  C,  Bristol^"  asked  my 
opinion  on  a  problem  of  moments  of  mertia  some 
time  ago,  but  being  busy  I  could  not  reply ;  if  the 
difficulty  is  still  on  hand,  and  he  will  repeat  it,  I 
will  try  to  answer  it,  and  probably  shall  ro  able  to 
do  so,  as  I  had  the  idea  in  my  head  at  the  time,  but 
have  since  forgotten  it.  If  he  is  fond  of  applica- 
tions of  mechanics  to  mathematics,  he  will  nnd  it 
interesting  to  read,  if  he  has  not  already  done  so, 
the  accoimt  of  the  disc,  globe,  cylinder  integrator, 
described  at  the  end  of  the  flrst  volutbe  of  &e  last 
edition  of  Thompson  and  Tait*s  *'  Natural  Phil6- 
ophy  "  ;  the  mechanism  is  neat  and  simple.  i 

lONOTUS. 


[68763.]— Peed  Pump.— Probably  the  feed-pipe 
where  it  enters  the  boiler  is  partly  choked  vitii 
scale,  and  so  forces  out  the  padong  of  pump.  Clesi 
the  pipe,  and  have  a  cock  on  the  suction-pipe  to 
regulate  the  supply  if  you  are  unable  to  aborten  the 
stroke,  or  do  not  like  to  reduce  the  diameter  of  nun. 
The  vidves  would  not  stick  from  the  caiue  yoa 
name. 

Bristol.  T.  C. 

[68763.]— Peed  Pump.  —  If  the  packing  U 
forced  out,  your  gland  must  want  buying.  Ii  the 
plunger  parallel  ?  If  not.  it  should  be  made  ^, 
The  delivery- valve  should  have  a  little  more  lift 
than  the  suction.  Tou  could  stop  it  lifting  eo  much 
water  by  reducing  the  lift  of  suction-valve.  Yna 
should  siso  fit  a  "  pet- valve  "  to  pump  chamber, 
whidi  adds  greatly  to  its  effidency. 

Cebtxficajed  Enqineeb. 

[68763.]— Peed  Pump.—"  One  in  a  Fix  "  ha» 
sevenil  remedies  open  to  him.  1st,  he  may  diminish 
the  stroke  of  the  pump  itself  by  using  a  shorter- 
throw  eccentric.  2nd,  he  may  "throttle"  th<> 
suction  pipe  by  inserting  a  tap  in  it ;  or,  3rd,  he 
may  regulate  the  supply  mto  the  boiler  by  inseztiug 
a  T  and  a  tap  between  the  pump  and  the  check' 
valve,  which,  I  presume,  he  has  close  to  the  boiler. 
This  latter  mode  I  should  recommend,  as  the  pump 
would  be  always  throwing,  and  would  at  odcv 
commence  to  feed  at  a  rate  proportional  to  th« 
entire  or  partial  dosing  of  the  tap.  In  any  esse  it 
is  advisable  never  to  pump  hot  water.  Work  from 
cold  to  pump,  thence  through  the  heater  (if  you 
have  one>  or  to  boiler.  A  pump  working  ou  hot 
water  direct  is  always  apt  to  >  become  ''  sick," 
espedally  if  the  supply  is  stopped  or  the  delirery 
checked.  W.  Hall. 

Birmingham. 

[68756.]  —  Persian  Oat.  —  I  should  adviw 
"  Feline  "  to  allow  nature  to  take  her  own  way  re- 
garding this,  and  not  meddle  with  it ;  bat  if  he 
Ekes  he  coula  use  an  outward  application  of  sulphur 
20gr.,  tine,  cantharides  (Spanish  flies)  IOrt.,  gh- 
cerine  ioz.,  water  16os.  F.  W.  SIasos. 

[68768.]— Cleanlaff  Battery.— Try  boiling 
water.  F.  W.  Masok. 

[68768.]—  Cleaninsr  Battery.  —  Surdv  not  a 
matter  of  very  great  difficulty.  If  your  cella  haw 
been  allowed  to  run  dry,  and  the  solution  has  crys- 
tallised round  zincs,  run  in  some  warm  water. 

W.  Pebren  JIatcoci. 

[68768.1— Oleaxilnar  Battery.- Presuming  thiK 
to  oe  an  old  Ledanohd,  place  the  cell  in  a  pail,  ml 
the  pail  with  water,  wait  until  the  cell  is  quite  full 
of  water  and  ceases  to  give  off  any  air  babbles. 


soluble  matter  will  have  dissolved  away,  and  rou 
will  be  able  to  remove  the  zincs,  &c.,  provided  thej 
have  not  been  cemented  on  with  pitch  or  other 
similar  compound.  If  this  has  been  done,  the  cells, 
after  having  stood  in  water  as  above  described,  maj 
be  placed,  mouth  downwards,  in  an  old  saacepan  of 
cola  water,  which  must  be  gradually  brought  to  a 
boa.  This  will  soften  the  pitch  and  free  tie  ana 
and  carbons-  S.  BorroyE. 

[68769.]— Blectrlc  Bell.—"  Back  Parlour  Shop- 
man *'  had  better  examine  his  contacts,  switch,  and 
batteries.  I  do  not  think  it  is  the  fault  of  the  wire 
or  bell,  as  you  state  that  it  does  occasionally  ring. 
I  expect  you  will  flnd  your  fault  lies  in  your  door 
contact.  F.  W.  Masos. 

[68769.]— Electric  BeU.— Probably  you  Kave 
not  a  good  metallic  contact,  either  on  the  doj^r 
contact  or  the  contact  screw  and  spring  of  the  befl : 
the  slightest  dirt  or  grease  will  cause  a  lot  ot 
trouble.  See  that  both  contact  points  are  well 
tipped  witii  platinum,  and  thoroughly  bright:  u 
not,  touch  up  with  a  file ;  also  that  the  spring  ot 
door  contact  has  room  to  work  f  redy . 

H.  H.  Headwobth. 

[68769.]— Blectrlc  Belle.— Such  faults  aatheje 
are  very  easily  disooverable  when  one  is  sblew 
inspect  the  work,  though  otherwise  it  is  extremelj 
difficult  to  advue  correctly.  I  should  say  thii 
there  is  nothing  the  matter  with  bell,  but  that  the 
alarm  is  not  well  adjusted,  or  has  dirty  coutarts. 
or  that  there  is  a  short  circuit  or  loose  connectwo 
somewhere.  W.  Pebeex-MatcocI' 

[687.70.]— Steam  Porte.- If  smooth  quite  U^^ 
enough,  but  I  should  make  them  a  trifle  more-^y' 
iftyatlcMt.  , 

Bristol.  T.  t. 

[68771.]— "WooUy"  Mutton.— The  rejis«J 
mutton  eats  "  wooUy  "  or  "  chippy,"  as  it  u  w»*; 
times  called,  is,  when  the  sheep  are  shorn,  tlie^.P^* 
diilled,  especially  when  we  get  a  cold,  wet  spnufc,- 
Butchers  do  not  care  to  buy  sheep  too  won  w^^ 
shearing  if  they  want  to  give  satisfaction  t«)  wf 
customers.  It  is  difficult  to  tdl  when  thcvv 
alive,  but  when  dressed  any  butcher  who  kffv 
his  business  can  tell  when  a  sheep  has  ^^^'^fy^ 
The  same  explanation  applies  to  lamb;  ^^*r 
they  are  not  snom,  their  jackets  are  tbiui  sno  r* 
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the  getting  chilled  that  canni  th*  miichief .  What 
is  imdeistood  by  a  "mnttoDT"  taate  ii  another 
thing  allogether.  It  b  caused  b;  an  eioeaa  of  oil 
Lq  the  she«p,  and ii usoallj mat  with  in  "  rami"  ai 
"tups"  and  ewes,  although  aomettniu  it  affects 
wotben.  J,  W.  W. 

(GS774.]— Battarr.— Look  np  back  Sot.  under 
heading  of  bichromate  batteriea. 

W.  PEBsmr  MiToocK. 

[087:4.1— Battory.— I  am  afraid  "  Son  of  Vul- 


bnt  if  they  are  like  other  transpodog  pianoi — nich 
as  Parker's,  4c,— the  tranipoailion  ia  efteotod  by 
having  the  keyboard  on  a.  movable  table  separate 
from  Uie  actioo,  so  that  it  can  be  ahitted  half  a  tone 
a  time,  through  a  apace  of  thiea  tones  up  or 

D  flat,  and  you 


[087:4.1- B« 
a"  vilT  han 


aUo  require  a  good  knowledge  of  electridtv  for  hii 
puiTOse,  if  he  is  going  to  form  the  arc  between 
carboB  points  by  means  of  battaiiea ;  hut  if  he 
dmply  wants  to  make  a  piece  of  platinum  wire  red 
bot,  that  is  entirely  another  matter.  The  first 
would  require  40  bicoromate  or  chromic-acid  cells, 
containiug  elementa  of  cine  and  two  carbon  plate* 
(about  3s.  each),  charged  with  solutioa  of  bichro- 
mate of  potash  lib.,  sulphuric  add  4oz.,  water  6 
mate.    The  cost  for  this  would  mean  about  Qie  tol- 

40  oalls,  at  3s.  each £6    0    0 

Solution  for  ditto,  lasting  four  or 
five  hours    2    2    4 


But  if  "  Son  of  Vulcan"  wants  an  ordinary  pii.. 
of  platinum  wire  made  red  hot,  he  will  only  want 
Uxreo  or  four  oells.  F.  W.  Masob. 

[68771.]— Battery  fbr  HMtln^WlTsa,  fto.- 
The  beat  kind  of  battery  for  this  paitx»e  is  or 
that  has  tittle  intemai  resistance,  so  that  it  can  gi' 

a.  hirgfl  current.     The  size  ~'  •'■-  •-" —  ■" 

ontirelv  on  the  size  of  the 

The  following  iahio  gives  the  number .      _. 

of  current  required  to  fuse  platinum  wires  of  dif- 
ferent gauges  (B.W.G.)  :— 

No.  40    2    amperes. 
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A  ohromic-add  cell,  with  1  zinc  and  2  carhona, 
each  exposing  a  surface  of  16»q.in.,  will  give  a  cur- 
rent on  the  short  circuit  of  20  amperes,  so  it  would 
fuse  a  few  inches  of  No.  24  wire ;  price  of  such  a 
tail,  6a.  Must  be  charged  again  after  three  hours' 
work.  The  oha»e  consists  of  chromic  add,  3oz. ; 
water,  1  pint ;  su^uiic  add,  2  fluid  ouncee. 

6.  BoTTomE. 

[68TTS.]  —  Bromide  Papar.— In  the  SritUh 
Joaniai  Pholographw  Almajiac  1869,  Ur.  W.  Ingles 
Bogers  atatee  that  he  floated  ready  sensitised  ] 
on  a  solution  of  bromide  of    potaeeiiim  for    _„^ 

inutes,  dried  it,  and  printed  it  under  a  negatiTe 


for  t 


with  the  usual  ferrons  oxalate  developer,  obtak&ig 
an  image  fall  of  vigoor  and  deteit,  almost  indis- 
tinffuiflhable  from  an  ordinary  bromide  print. 
SolutiDn  of  bromide  same  M  osed  for  develoiHiig 
dry  plates.  S11.TO  Pxibteb. 


bisulphide  until  you  get  a  pretty  thick  fl__. 

treacle.  Pour  this  into  the  cracked  cells,  and  torn 
them  about,  so  that  it  may  enter  thoroughly  mto 
the  crevices.  Pour  away  the  superfluity,  it  any, 
and  rear  up  the  cells  in  a  current  of  air  to  dry. 
Vou  can  buy  the  indiamblwr  soludon  ready  made 
op  if  yon  live  in  a  hupB  town,  either  of  the  druggist 
or  the  shoemaker.  If  you  make  it  up  yourself, 
take  care,  for  the  carbon  bisulphide  is  injuiioiu 
to  breathe,  baa  an  awful  smell  of  rotten  cabbage. 


igthe 


,. IT  it  in  that  pitch,  *hile 

I  easier  fingering  of  D  natural,  all  you  have 
to  shift  tkf  ' — '--— '  ■--"  -  '— -  ' 


e  keyboard  half  a 


[9879r.]-8himt 
ThoiopHni, 


QIIEBIES. 

mt    Saohlnaa.  —  Cu  anr   of  nnr 

ipoadent*  explain  the  foUowuigl    0.  P. 

!•  boat  an  ''^DynsnuH  "  wrftst  (p.  388) 


sei  Di  CBsnngs  lor  M.  or  so,  ana  ass  I 

■ilea.  See  advertisementa  In  "  Ours."  Somebody, 
presumably  verr  young,  "  wants  to  see  the  wheela 
go  round,"  and  coolly  requests  me  and  the  Editor 
to  waste  two  or  three  hours  making  a  scaled  draw- 
ing to  help  him.  This  is  deddedly  oooL 
Bristol.  T.  C. 

CH.]  — Street  Oklvanlo  Battery.  — If 
tcur  Electrician  "  will  read  up  my  article  on 
"  Coil  Making  "  in  No.  1,24G.  he  will  find  all  the 
information  he  requires.  It  he  uses  21h.  of  No.  36 
B.W.G.  for  secandary,  with  a  draw-tube  regnlator, 
and  16-power  regulator  (each  repreeeuting  2or. 
wire),  he  will  have  a  servioeahte  machine  &t  for 
public  use.  He  will  also  do  well  to  read  my  other 
article  on  "Coil  Phenomena,"  which  will  shortly 
(with  the  Editor's  permission)  be  appearinir. 

rS8792.)— Oompooadlns,— Usoally  do  not  cut 
ofTearly  enongh  in  the  1. p.  cylinder  ;  hut  that  is  a 
qnestion  depending  on  whether  it  is  a  tandem  or 
cranks  at  right  angles,  and  ia  not  answered  off- 
hand so  re^iily  as  you  seem  to  suppose.  For 
example— it  depends  on  ratio  of  cylinders,  cut-off, 
coshion,  prenure,  receiver  capacity,  and  so  (m,  and, 
after   all,  would    require  to   be  (decked   by  the 

i_j,__.__     Ti...  T ipeat  that,  as  a  rule,  1 

Id  be  better. 

T.  C. 
,] — Dynamo   fOr   Trloyole. — Certainly 


And  is  highly  in 

rr,S7S0.]— Baater  In  1BS7.- 


eartier  cut-off  in  l.p.  i 


res; 


[88704.]— Onunme.-Premising  that  I  do  not 
recommend  a  Q-ramme  fcr  euch  a  small  output, 
owing  to  the  structural  diiBculty  in  winding  so 
smalfan  annatore,  the  following  dimeneions  would 

r'vB  £c.p. : — ^Armature  ring   L^in.   diameter,  with 
cogs,   thickness  of  ring  iin.,  depth  lin.     Wind 
"' >.  34  Buk-ooveredcopjMrr  wire: 


fields,  shunt  connected,  Ulb.  No.  24  amgli 
cotton- covered  ;  voltage  of  lamp  6  to  8  volts  ;  revs, 
per  minute,  2,000  to  2.500.  WQl  work  as  a  motor. 
Two  good  Ledanch^s  would  magnetise  the  P.M. 
''  '  "  iderstand  what  you  mean  tiy  winding  for 
*-"---  *»---*- — - -'a  for  direct  lighting.  A 
1]  long,  lin.  diametei 
•"*  """Vgivee  a  betti" 
a.  BoTTOits. 


[ee7«e.]~8haUa,to  Olean  Mid  Poliah.— Cu  any 

of  "oms"    givs  tae  proaBal     Have   sbbi  manv  look 
besutilnl!-8A.iiiBi. 

[8sr99.]— Another  old  Ziooomotlva.— Mr.  Sbet- 
ton'i  recent  lettan  sngsot  to  ma  to  ssk  U  ha  or  anotlisr 
— 'er  can  give  snv  aeeannt  at  th*  orl^  at  an  old  looo 
_-Jvp,  (ailed  "Alecto,"  belonging  to  my  tsthcr,  and  used 
by  Um  in  IMS-B  when  he  was  making  the  n&waT  tran 

BUekhon  to  Boltaa.    Bbewasaqoea  gnid- '" 

beast  wlthabeamthewhidelsagacf  thaboC 
onsaehride.    Atthetonend^Bse  bwns  w...  ,. 
'o  soma  fixture ;  at  the  alter  sod  they  lessCved  [Qa 

liston  rods  or  two  vertical  oyllndvs  P — *  -—  .»-- 
piste.    Coansstlng  rods  paaatd  fnim 


(sadavendriveilfaiUiahaUdaTS.    BheJoMifled  her 
1,  bomver,  at  last  by  btowiut  op  cms  fine  day  and 

ig  ba  diivBr  (r  atobr,  or  bouii  and  so  finished  her 

(Biecr  00  the  aeno  beu.  Her  leoetal  neetneas  of  dis- 
posttlau  vaa  '—■■"— '^  by  hn  oefaning  bet  exit  until  I 
had  eane  back  to  sohool,  utd  nnlil  aboot  a  minnta  after 
ij  elder  bruther  bad  atapped  down  IVom  her.^-Q.  S. 

[BB800, 1 — Chem  loat.— Cm  any  of  you  leaden  intonn 
.  IS  of  the  meUiod  they  have  in  OldtnuT  at  eooUng  the 
rectified  acid  naming  horn  the  glaas  ntoita  T— PLDiuia. 

[seaoi.]— CbeoktDB  Blood  Flow  in  AntynitiT 
Aootdentally  KllAd.— Is  then  anything  to  prevent 
the  TeDewed  flow  of  blood  atill  remainiiur  in  thu  vvos  and 


direct hghting :  the. 

Siemens  H,  with  am ,  , 

rUng  in  fields  4in.  high  by  i  thuA,  givee  a  better 


result  with  half  the  w 


wiQiln  an  boor  or  two  of  its  death  by  pnrapin^  tbroe^ 
them  with  pneumatic  nenwe  a  sonlinaona  fiaw  at  cdesn 
tapid  water  t—Suu. 
[68SM.1— lb  UkdN.W.  Oompoanda.— Wni  some 
ftder  kindly  oblige  with  a  drawing  ahmring  the  arrange- 
.  »t  In  •make-box,  Ao.,  ot  the  steam  ptpaa  to  and  frniD 
tlia  bigh  and  low-preasare  aylindera ,  and  final  ffvhansf 
Into  bCut  ^pe  I  Abo  aay  what  the  small  pipe  ia  used  tor 
which  appears  a  taw  Inohca  above  the  bwUr  behind  the 

[68801.]  ~  Bnaka  and  Aniwial  PolaonCFaB 
Booretiona, — Chemioal  analyiu  at  the  above  having 
failed  to  find  or  deteat  themn  any  potaaaunis  element 
wliBtever,  the  qnestion  ariaea,  From  what  Boons  {miMlD 
nUjIjH,  mind)  and  by  what  agent*  or  oigana  ia  the  lald 
polaosoDs  flmd  dafanatedT  UnaaveT.  sealBg  that  the 
poison  at  the  most  venomonsnuike  known  appesia  under 
— 1—..  ..V-  -  ,. 1-_  ..-. j._  |j  trfS)  bow  ii 


UNANSWERED   QUEEIES. 


death  to  the  victim  T— Pnvsis. 
[<S80t.]—O«oloB7.—CiDnld  any  ot  "onia  "  kindly  b- 

eto^lDg  seekay  In  tbe  Addnr  those  whoaa  only  leiare 
wanU  be  an  Satniday  aflenuma  I— TaaPinMurDT. 

[88806.]— Polish.— In  jpaaring  Ihroogb  a  DapeiiDtU 
I  noticed  the  vny  hl^  poOeb  on  the  erliuder,  whibh  civea 
the  paper  its  gloaa  sa  it  aomn  from  the  bot  prcaeas.  w>w 
wssllih  palish  obtained  t  I  msbdd  that  it  was  not  dona 
with  aaery.-J.  Huai  Tboiu. 


<n  April  IS. 

[68780.]— Banter  In  1827.— Easter  Sunday  is 
always  the  first  Sunday  after  tbe  full  moon  which 
bappensupon,  or  next  after,  the  2lBt  day  ot  March; 
and  if  the  full  moon  happens  on  Sunday,  Easter 
Day  is  the  .Sunday  after.  See  Church  of  Engluid 
"  Book  of  Common  Prayer,"  where  tables  are  given 
-for  finding  Easter  in  any  year,  and  in  1827  Easter' 
Sunday  fell  on  April  Ifith.  T.  W.  M, 

(_fi8783.]— Battery  for  Kotor.— The  double- 
tlutd  cbromie-addcellandtbeFullercell  are  almost 
identicnl — quite  so  after  they  have  been  in  action  a 
little.  Ton  oould  not  have  a  better  battery  for  the 
work  in  hand.  W.  Pkriieh  iUrawi. 

[68782.]— Beat  Battery  ft>F  Uotor— If  to  run 
eight  or  ten  hours  a  double-Said  chromic-add  will 
be  found  most  eatiafactory.  The  addition  of  a  UMn 
nitrate  of  soda  (if  ont  of  doors),  or  of  my  new  de- 

eri.«er  (if  indoors),  will  be  found  to  confer  great 
ng  powen — ray  12  to  18  hours. 

[(iS'SO.)— Scllohleln'a  TranapoaiDv  Pianoa.— 
I  do  not  know  the  pianos  of  this  particular  maker- 


Csmera  FibUngs,  101. 

Lamp,  p.  ISB. 
Blowpipe,  1S<. 

DoiilJi  About 
Wstchmakiag. 

Oxvhydrogen  Blowpipe* 


t  better)  I  muet  insert  between  tbsteimiuls.    ] 


lelAdyDltbelAkea 


Bollera  in  ITnltad  States  BTsvy.- The  fol 
lowing  new  regulations  with  reference  to  maiinL 
boilers    have    been    usued    by  the   United  Stetee 


after  be  drilled  at  points  near  th 
the  b6ttora  of  the  ^lell  of  the  be 


1— Ih  Mtdir.W,  Bnatnes-— Can  one  of  your 

.a„^_i .w 1 -nd  dates  of 

the  Like" 

■prBMdmL-^^'F.'D.  Ml  '  ' 

8808.1— Cement   for  BoUor,— Wfil   any    reader 

Uyhi^rmmBfaQirtoiiuikesnniientvrfiich  will  itick 
be  aide  of  an  ordinaij  kilohen  boiler  and  oven,  '■'■^^"ff 
ta  vitJi  the  atone  pillata  T  1  have  triad  moitar  and 
QUI  cements,  but  they  all  cimck  and   drop  off. — 


isaan^- B«dnoinB  Tomparstm 


—Is  than 


E^er 


in  detuilt  of  ice ;  a .  __ 

caae  ot  con^stad  tHain.^-CasBssuM. 

[<H810.1— Kmnlamaitlaa.- When  illnatntions  ot  old 
coma  are  given  in  books,  the  Qgur^  of  the  obvane  and 
reverse  an  nnisllr  aoupled  toKetbar  by  two  parallel  Uneg- 
Bfltween  those  lines  ons  often  mhm  Ens  eharaaters  JE  or 
AB;  but  sometiines  there  ia  no  anch  mark.  Can  say  of 
your  raadera  tell  ma  what  thsM  meui  !—B- X. 

^«SeiI.l  — Watar   aiass.  — Are    the    sOICStea   of 

1  coktile  liqnida ;  and  il  ao,  wontd'  the  Mtutian  net 
' '  'apidty  than,  and  sa  firmly  sa,  the  ordinary  one, 

'l-TrtiliiB  Sqnwras.- 1  am  making  two  or 
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Uftaca  3  to  flfu.  Icmg. 
611  mfpiad  prWtifmlwByoftnringthem 
e  of  gBifiMt  ptan.— A  Torvo  Tmrca. 

{«inJL}— Braka  for  Two-Wtaaeled  Doocart.— 

of  floor  iwliii  tell  aie  of  oa  Hbettre  mke  for 

;?    To  be  of  mdh  wit  ami 

to  MHM0O  tmm  drivvKa  Mot,  sad,  if  pooAlo,  bo  «> 

Ibe  odditaoMl  ve^>i  aot  tbrovn  oo  the 
ro  OMK^—DiAOWo. 

:iMU.)-Bect  Shoes  fbr  HarzwM  Hone.-! 
AoiddboMMfaoUigod  for  iafomotkm  oo  to  beot  oboe 
forobofe.  Foiifeiooo  >  rale  wwwmnKHMl  ufaoet  thot,to 
fortoo  bflor^ :  bcBoe  boneo  orehaad^oMppfld 
r,  and  BOOT  dMeM»  oad  ooimlonito  onae  noai 
It  !•  o  eomiDon  exprcarioD  aexo  ia  Yoduhire 
weor  out  two  poira  of  fee^  i^bicb  I 
waj  of  Mtjng  thot  tbe  foet  ore  lo 
tfae  noKat  cfitem  of  aboeiag^  tbat  tbere 
fbraaMikaliunau»ittaMit;«adIri»oad  bo  ckd 

wbo  boo  badpoMneai 
-DnOAiD. 

[«SUl)— Porteble  Xiutcftl  Iiiatni]iiAit.-Oui 
Boof  ooramnioolfadaogiTO  bio  a  biat  oo  to  tbobot 
DMtmnMSit  I  oookl  toke  vith  me  abroad  r  It 
:  be  vetT  Urge,  aad  it  nraat  be  capable  of  aoaadiag 
all  tko  efaonio  of  wbieh  eaeb  oote  of  tlae  fcale  of  tbo  ker 
ia  wldcli  it  b  toaed  io  tbe  root.  Have  I  oot  beazd  of  a 
yia  ato  iaii  sithtf  with  ntber  aord  ehordroakiag  qoali- 
tioif   I  diiiilce  a  baajo.— HovDraAJ. 

r«n«.)— Ill41e»tor.-To  **  T.  a,  BB]im>L.'''~KiBdlf 
t«D  no  br  vbat  ttaaao  wo  eaa  get  K  per  oeot.  BKRo  power 
at  oor  boriaoDtal  cagiac,  fkom  which  the  foUowiag 

ol  cyliader  17|ia.,  atroko 


Micvv  iaoBlf 
badff 


l^^M   «/•  BOILER    PRCSSURB. 


\~BACH.     ^ ^^         ^_1^^ 

— ^^at: 

X^ 

N. 

^ca/«  ^  Jh  ype/-  /t 

k 

i 

^TMOSPHBn/C  LINE 


flOla«,  reroIiitioRa  per  miimte  48.  boiler jpnanize  60lb., 


neaa  preai  on  platon  d7lb.  at  front,  and  8810.  at  back  end, 
Indteated  boroe  power  06,  rariable  cut-off  oontroUed  by 
fOTtmor.  Are  the  pretent  diagraxna  and  the  power 
oofdoped  good  ?— if  not,  any  miggeetiona  for  improre- 
'  wfll  oelp.— Tooiro  JiacBAirzo. 


[6BB17.}— Velaphone.— A  ouitomer  of  mine  wxahea 
ma  torappty  and  fix  neocaiary  inatrumenta  and  fittinga 
for  oODBttoaioatiog  by  telephone  from,  aay,  atation  A  to 
B,  C,  and  D.  The  throe  latter  are  not  more  than  40yda. 
amfta.  neither  ia  A  more  than  lOOyda.  from  B,  C,  or  D. 
So  will  reqnlre  at  A  to  hare  ■ome  arrangement  which 
will  enable  aim  to  iwitch  on  and  oonTorM  with  B,  C,  or  D 
•t  ploaanre:  alMi  in  the  event  of  B,  C,  or  D  havmg  000a- 
flfonto  apoak  (oB,  they  can  ngnal  him  in  order  to  oe  put 
in  drooit.  Will  any  of  our  contributon  skilled  in  tele- 
phone work  kindly  explain  to  me  how  to  aooompliah  thie ; 
alao  the  moat  reUable  inatrumenta  to  make  without  aub- 
jootiiig  myaell  to  an  action  at  law.  I  hare  in  my  po«ea- 
irfon  too  laat  nine  Vola ;  althoagh  they  oontahi  mncnTalo- 
able  infonnatioD  r«  tdephone  oonetruction,  Ac,  I  can  find 
aothisg  applioable,  tbat  ia,  eo  far  aa  regarda  this  pai^ 
tleolar  anaagement  required  at  A— BsujiAvosa. 

[eMl&h-Tuninff  Fork  Standard*.— What  are 
the  thfoe  toaina  fork  utaiidarda  t  I  eee  that  there  are 
three  tuning  forka.  eaeh  marked  C,  one  Tibrating  at  B18, 
another  at  &B0,  and  the  other  at  640.  What  ia  the  objeot 
of  thia  t  Th^  are  atampod  Sodety  of  Arte,  and  marked 
^rinamead  and  Sona.=A.  Balowiit. 

[98B19.]— Kagnot.— I  am  oonatmoting  aa  a  hobby  aa 
elMtrio  telegraph  inatroment  of  my  own  dealgn.  with 
whioh  I  mean  to  learn  tho  Horee  ayatom ;  and  ahonld  like 
to  know  length,  thickneea,  and  ahape  of  a  horae-ahoe 
magnet,  alao  the  weight,  size  (B.  W.  G.),  and  kind  of 
oovextng  to  make  the  aaid  magnet  powerful  enough  to 
attract  a  darning  needle  lin.  durtant  Would  a  Ledanoh^ 
battery  do,  aa  I  only  want  it  for  one  instrument,  one  hour 
per  night    Any  hints  will  greatly  oblige.— Loooaori vs. 

[68820.1  — Telescope. —  I  have  a  6}in.  altazimuth 
CuTcr,  whioh,  as  I  have  to  use  it  at  an  open  window, 
requires  to  be  moved  bodily  every  now  and  then,  an 
operation,  on  aooount  of  ita  weight  and  sIm.  attended  with 
diffloulty.  Ckn  any  reader  inform  me  if  tnere  would  be 
aay  objection  to  affixing  castors  to  the  three  legs  ?— and  if 
BO,  what  f  onn  of  oaator  would  be  the  most  suitable,  and 
would  it  bo  neoessary  to  have  any  kind  of  brake  oa  oae  or 
allofthemf  Also  what  ia  the  best  kind  of  aeat  to  use 
with  a  Newtoniaa,  one  oapable  say  of  rising  twenty  inches, 
in  the  manner  of  the  patent  muaio  chain,  whioh,  by 
tuning  a  handle  rise  6|in.  while  the  opecator  remains 
aeatod.— O.  0.  B. 


[flSasi.]— 7osed  Bngraylaffg.— Gaa  the  above  be 
daaaed  or  ia  any  way  improved  witiaout  removing  them 
rom  the  book  wnieh  they  illuatxate  t— L. 

[68829.  J —Noisy  Fan.— I  am  a  blacksmith.  We  have 
a  fan  oalled  a  Ounter'a  patent  We  have  had  it  about 
tan  yeaia,  and  it  always  makea  such  a  humming  neiae 
that  we  oannot  hear  oonelveB  speak  in  the  shop.  It  is  a 
f ooT'^Ire  fan,  but  only  blowa  for  two  Area.  It  is  set  below 
the  level  of  the  floor  with  the  ton  oif  it  It  ia  about  lift, 
fkom  tht  flies ;  it  hM  s  dimin  wailed  from  it  past  the  Area, 


leaving  two  daamerpqpea  for  the  iroaa  We  eaa  take  it 
forward  oot  of  aaop  to  a  whole  xaee,  which  we  eaa  get  a 
goodheat  I  am  told  that  the  dnia  is  too  larg^  and  that 
anfceaitfaaBi.  Woold  it  be  better  to  act  it  level  with  the 
shaft,  to  be  lovel  with  the  floor,  aad  bhyw  tfanmgha 
-^  '  teadof  alanedialal  We  raa  at 
I  have  aeea  maa  nm  fsata 

iiLCVT  Fax. 


Will 


[68B2a.>-Falntiac  on  Zfnc.— I  shoold  be  gratefal 
for  aay  hiata  how  to  paini  on  xiae.  8al>}«cta,  eoate-of- 
arms  on  shidda  aboot  Sa.  aqaare.  Have  tried  artiat^a  oQ 
ooloor  (veradBon).  bat  flnd  it  wiU  aot  dry.  Have  alao 
tried  aome  oil  eoloara  prepared  lor  traaspareot  photo 
oolouriag.  aad  Ihid  them  work  well  aad  dzr  ia  about  94 
hoora.  what  are  they  mixed  with !  Shoold  any  vaniiah 
be  qiplied  when  flnithfd  ?— if  ao,  dioold  it  beoaed  ongold 
ornot!  Theeoloarsinthia  aott  of  work  dioald  be  flat 
aad  aot  siuBing,  I  bdieve.    Any  he^  welcome. — ^D.  O. 

[a88M.]— Foot  Latlie.— I  have  eome  intopoaaeaBioa 
of  a  partly  flniiihed  7!o.  eentre,  back  geared  foot  lathe, 
intttdad  for  enghieen^  aa&  The  bed  ia  eft  kmg,  the 
paDey  has  three  speeds,  the  largest  of  which  is  Sjin.,  aad 
theamallest  4|in.,  made  to  take  l^in.  ihU  beading.  Wm 
aomeone  ten  me  whether  the  pulley  is  too  large  for  a  foot 
hithe,  and  if  a  flat  bead  win  be  detrimental,  aa  I  notice 
auMt  foot  lathes  have  rooad  bands.  If  the  pulley  I  have 
ia  soitahle,  what  siae  aad  wd^it  driving^^bed  wonld  be 
reoommeaded,  aad  ought  I  to  have  a  fly  whed  ia  additioa 
to  the  driving-whed !— if  so,  what  nxt  and  weight  T  Ihe 
cnak-diaft  nms  between  two  centres.  If  the  polley  is 
not  soitable,  pieaae  reoommend  what  is.— No  Xajr. 

[68886.1— I>ynamo— To  Ms.  Borrosra.— I  hare  read 
your  repnr  to  my  query  about  the  proportions  of  dvnamoa 
with  mofcii  interest  and  should  be  very  much  obliged  if 
yon  woold  eive  me,  aayou  promised,  nueefor  the  amount 
of  iron  in  toe  different  parts  of  tbe  machine.— B.  H.  H. 

[68aS6b]— Harmony.— Can  any  reader  kindlv  inform 
me  whether  doubled  thirds  are  allowed  in  four-part 
harmony  T  In  aome  books  on  harmony  it  says  that  yon 
dionld  never  double  fte  thirds,  but  in  several  hvmn  times 
I  have  found  examplea  where  the  third  is  doubled.  Also 
do  not  all  the  mutation  stnie  in  aa  organ  violate  the  rale 
forbidding  conaeentive  flftha  and  octaves.  As  regards  the 
diacaasion  about  **  Oedadit"  and  "  Qedeckf*  I  latdy  saw 
an  organ  by  a  German  onilder  in  whioh  it  waa  apdt 
'*Oedeckt'*  =  "  Covered."— A.  J.  Bmai.lpbicx. 

[688S7.]— Beslstanoe  Box.— Will  you  kindly  tdl 
me  how  to  proceed  to  oat  and  fit  the  brasa  plngs  and  bar 
to  the  top  of  box?  Is  it  cot  up  after  it  is  ntted  to  top  of 
box  or  baore  t  As  I  have  already  spoflt  one  \xf  getting 
the  different  aectiona  of  the  bar  at  dightly  variable  dia- 
taneea.  Ia  the  bar  out  up  while  it  is  still  screwed  to  top  of 
box  1— or  how !— Oira  ix  a  Fix. 

[68B2&1— Orloket  Bat.— How  are  the  handles  made 
astd  fixed  in  the  beet  bate  T  How  wide,  and  how  long  is 
the  bbde  T  How  long  is  the  handle,  and  how  far  does  it 
go  into  the  blade  t  what  is  the  weight  of  an  ordinary 
ughtbatt   Anyhintawould  oblige.— BTtraps. 

[68829.]  —  Koshet's  Self-Haxdeningr  Steel.— 
ul  some  practaoal  reader  kindly  inform  me  how  to  soften 
Mnsbet's  self-hardening  sted,  so  that  it  may  be  filed, 
turned,  Ac ;  also  to  restore  to  hardness  ufter  being  so 
worked  T  Explicit  instructions  r«  above  will,  no  doubt 
interest  many  others,  as  there  is  nothing  in  back  numbers 
of  any  practical  value.— F.  Allsx. 

[68880.]— Onttingr  Iron  Sheets  into  Strips.— 
I  have  some  iroo  sheets  to  cut  up  into  narrow  stripe, 
which  must  be  true.  Ihia  I  have  only  been  able  to  do  up 
till  now  by  hand ;  but  as  I  have  aome  thousands  of  plates 
to  cut  I  want  a  speedier  method.  Thickness  of.metal 
80  W.G.— AaBioiTua. 

[68831.1  —  Oleanlnff  Marble.  —  WiU  any  fellow 
reader  teU  me  how  to  dean  a  Bicflian  marble  tombstone, 
deeply  oarved  with  flowera  and  foliage  ?  It  is  not  highly 
polished,  and  haa  become  much  disooloured  by  the  weather. 

— COUITTBT  PaBSOX. 

[68838.  ]— Archimedes.— Would  any  reader  be  so  Idnd 
aa  to  tell  me  how  the  machine  that  Archimedes  invented 
(to  lift  water)  worked?  Please  to  send  a  sketch, and 
oblige.— BcBBw. 

[68888.1— Kansas,  Ko.,  America.— Could  any  Idnd 
reader  inform  me  what  Uie  prospects  are  for  a  man  that 
understands  all  kinds  of  cattle,  and  the  working  of  moat 
kinda  of  engines  and  machiaw,  both  for  hmd  and  factory 
and  general  work ;  also  the  proq>ectg  of  Kansas  dty : 
whether  the  dimate  is  good,  and  what  it  would  ooet  to  go 
out  and  the  best  time  I— Covbtavt  Bxadbb. 

J688M.]— Kercurial  Ointment.— I  hear  from  a 
fnend  that  thia  ia  a  good  thing  to  put  on  bright  iron  or 
sted,  prevents  oorromon,  and  will  keep  the  arttdes  bright 
and  dean  even  if  exposed  to  the  weather.  Gananyreader 
give  particulars  of  same  T  If  this  is  so,  is  there  any  cheap 
kind  sold  for  thia  purpoae  I— Cbbtipicatbd  ExaivBXB. 

[68836.— Dark  Interior  Photography.— Can  any 
of  our  readers  in  the  photographic  hne  give  me  the  follow- 
ing information  1  which  is  the  best  kind  of  dry-plate 
for  dark  interior  work  T  What  size  stop  to  use,  so  as  to 
get  a  well-defined  picture !  Is  there  not  a  plate  that  is 
very  sensitive  to  the  dark  ray  of  a  picture?  Alsothetime 
required  to  fully  impress  the  picture  on  the  sensitive  film. 
Hy  lens  is  a  1-1  plate  Bectigraph,  by  Lancaster  and  Son. 

—J.  IfADDOX. 

[68686.1— Bootmakinff.— To  "  Jaqx  or  All  Tbadss." 
—I  have  been  reading  your  late  letters  on  bootmaking, 
and  I  kave  dedded  to  try  my  hand.  I  bought  a  dioe- 
maker'a  kit  of  tools,  had  my  measure  taken  for  lasta,  aent 
for  Frendi  calf  and  English  butt  Ac,  had  my  paUnns 
made  in  sine,  have  out  them  out  ^nd  now  I  have  made  a 
grand  discovery.  I  flnd  that  they  must  be  blocked,  as  it  is 
oaUed.  aa  my  pattema  are  made  for  military  uppers.  Now, 
what  tlieae  blooka  are,  where  they  are  to  be  got,  and  whoi 
I  havegot  them,  and  how  I  am  to  uae  them,  I  know  not 
Kow,  Icould  like  you  to  hdp^  ma  in  this^  and  I  diall  fed 
nateful.  Am  I  to  put  the  Umngs  in  previous  to  my  sewing 
Uiem,  or  otherwiaei  I  can  do  no  more  until  you  give  me 
some  information  throt^h  oor  "  £.  K."— Nitrak. 

[68687.]— To  Xr.  Bottone.— Is  one  Bunaen  cell 
suifldent  to  rurenerate  the  drv  Gassner  cell  one  at  a 
time  T  Should  the  sine  connection  of  Bunsen  be  joined 
to  cine  ofthe  dry  oell,  or  to  the  carbon?  How  longbc^ore 
the  dry  eeU  will  be  f nlly  reeharged  ?-W.  P. 


'  of  the  largest  uivxng  whed  at  prmtut  in 
aaeoBtfaialiBe!— J.& 

[69888.}— Cleaning'  and  Polishing  Karble.- 
Ooaldaxnrof  ^*onrs"  tell  me  how  to  deaa  and  polish  i 
marble  sub  that  has  got  stained  with  medliHne,  and  i> 
very  dall !— Elbktbos. 


[oaSMi]— HewtonianTelescope.- WIB  "F.B.A.8. ' 
kmdly  iaf ona  me  what  dze  flat  would  be  most  nutri^le 
for  a  sOver-oB-glasB  ^Mcolnm,  ISjin.  diam.  and  14fL  !- 
SoLAB  Focus. 

[68811.'!— Pocket  Camera.— In  No.  1,838,  a  df^Msify. 
tion  ia  given  of  podcet  camera.  Size  31  aquare.  Wanted 
to  know,  are  dry  platea  laade  suitable  for  above  ««! 
What  siae  of  lens  would  be  required  for  above,  aad  aboot 
what  ooot  ahonld  it  be?  It  isdeaoribedaaaqihericalwid'^ 
angle  lens,  with  fixed  focus  for  all  distances  from  5ft.  np- 
warda.— Cak. 

[68848.]— Spring  Bed.— Would  "Fhoa  Bron'*  be 
good  enoogfa  to  aasrnow  much  sted  wire  it  would  reaiuxe 
to  laake  bed,  aay,  5ft  \n  lOft  by  4ft  4in.  ?  Woald  tlM 
sted  wire  wind  without  being  softened  ?  Aft<>r  beine. 
pulled  out  do  they  require  tempering  to  keep  from  fuxtto 
stretdiing  !— Caji. 

[68848.1— Hot  Keck  Qrease.- 1  should  be  obliged 
if  some  one  would  kindlygive  me  an  analysis  of  the  abiTver 
What  it  ia  made  from,  and  the  mode  of  its  manufactGr& 
—J.  HxxBT  Thoxas. 

W[e8B44.]— Bailway  Conpling*  Appliancea  - 
oold  our  able  correspondent  C.  E.  Strenon,  kindlf 
oblige  US  by  giving  a  lew  diagrams  and  descriptions  a 
some  of  the  above  apphanoeal  I  am  sure  ourraihny 
employ^  appreciate  his  able  artides  on  different  imbK 
jeeta,  and  Iraink  that  aathese  have  ao  much  to  do  vHb 
the  saving  of  lil^  and  limb,  his  opinion  npon  some  of 
them  that  he  thinks  might  be  universallT  applied  to  all 
railway  vehides,  would  be  of  immffnwe  value  to  tiM  Bosid 
of  ^aoe  and  railway  men. — Old  HA:sro. 

[68845.1— Paper  Battery  Cells.— Would  battery 
odls,  made  of  paper,  be  add  proof  if  soaked  in  panffio 
wax  and  varnished  with  indiarubber  vamiah  X—Yaxxtwh. 

[68846.1— Shadowgraphs.— Can  anyone  tell  me  bow 
to  show  shadowgraph  ngrores  on  a  screen,  with  light  be- 
hind, but  ao  plaoed  as  to  diow  figure  orily,  and  not  th^ 
rod  it  is  fixed  on  ?— B. 

[68847.]— OaUoway  Boiler.  —  Will  aome  00m- 
spoodent  who  has  used  a  Qalloway  boiler  for  adtwit^T, 
give  hia  experience  and  deacribe  the  hoiler  ?— Vox  Ha&i. 


Tin-I«ead-Zino  Alloy. — ^When  a  mixture  of 
lead,  tin,  and  zinc  in  the  molten  condition  is  wtU 
Btirred  up  by  mechanical  means  and  then  left  to 
itself  for  some  houis  at  as  nearly  as  possible  a  uni- 
form tempGiature,  a  single  homogeneons  alloy 
results  if  we  proportion  of  tin  present  ia  not  Ics 
than  three-eighths  of  the  whole ;  but  if  materullv 
leas  tin  than  Uiia  is  present,  the  mass  divides  itself 
into  two  diilerent  ternary  alloyB,  lead  predominatinj: 
in  the  heavier  one  and  zinc  in  the  lighter  one.  This 
phenomenon^acoording  to  a  Boysu  Sodety  paper 
D^  G.  Alder  Wright  and  C.  Thompson,  ia  entirelj 
dutindi  from  the  segregation  of  alloys  doiin^ 
solidification,  in  oonsequenoe  of  formation  "i 
oatectic  or  other  differently  fumble  alloys.  If  thers 
is  little  or  no  inequality  of  temperature  at  different 
parts  of  the  mass,  separation  by  gravitation  onlv  is 
complete  in  a  few  houret — at  any  rate,  when  toW> 
ably  pure  metals  are  employed ;  but  if  the  mode  of 
heating  is  such  that  convection  currents  are  set  up, 
the  separation  is  greatly  interfered  with,  andm 
extreme  cases  almost  entirely  prevented.  The 
heavier  alloy  is  a  saturated  solution  of  zinc  in  lead 
containing  tin,  and  the  lighter  one  a  similar 
solution  of  lead  in  zinc  containing  tin.  No 
matter  what  the  relative  proportions  betwc'ca 
lead  and  zinc  in  the  original  mass,  the  two  allors 
always  cotreqaond  to  two  conjugate  points  on  the 
solubility  curves  of  zinc  in  lead -tin  and  of  lead  in 
zinc- tin.  But  little,  if  any,  differeaoe  in  the  way 
in  which  a  given  mass  divides  itself  is  noticeable, 
whether  the  temperature  which  the  molten  mass 
maintained  is  below  600"  C.  or  above  TOO"*  C.  Be 
tin  contained  in  the  mass  does  not  distribute  itsdf 
equally  in  the  two  alloys  except  whoa  present  in 
one  particular  proportion,  whioh  varies  with  the 
latioof  the  zinc  to  the  lead  in  the  entire  mass.  With 
leas  tin  than  this  the  lighter  aUoy,  and  with  more 
the  heavier  one,  takes  up  the  higner  percentage  of 
tin.  When  no  tin  is  present,  lead  diasolyes  zinc  to 
such  an  extent  as  to  fbrm  an  alloy  oontaining  Vl^ 
per  cent,  of  zinc,  and  sine  diseolves  lead,  forming 
an  alloy  containing  1*H  per  cent,  of  lead;  the 
higher  values  found  by  previous  observers  beinjc 
slightly  inoorrect  through  imperfect  separation. 
Nothmg  abnormal  appears  to  characterise  tk 
solubility  curves  of  zinc  in  lead-tin  and  of  lead  in 
zinc-tin.  In  each  case  the  amount  of  one  metd 
diasolved  b^  the  other  increases  as  the  quantity  of 
tin  present  increaaes,  in  andh  a  way  that  the  rurrvf 
are  somewhat  concave  upwards. 

Mb.  Azjszanpeb  Pott&obl  has  snocecdcd  tf  tht 
new  basic  open -hearth  steel  works  of  BflU  Brotbff^ 

of  which  Sir  J  '^                '*-U  i4#^"MF«  ^  f*^ 

dudng  tKSL  -^            i»  I*7jJ 

cent,  of  sili*  tl  ff* 
as  low  as  0' 
of  thelumi 


Juke  7,  1889. 
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ANSWERS  TO  COSSESPOITDEVTS. 


— ♦• 


*•*  All  commimicatimB  tkould  h»  addr«$Md  to  Iht  EoiTOB 
eftke  EarouBH  Hbcbaxzo,  832,  Anmd,  W.G, 

EnriB  TO  C0BRESP0NDENT8. 

1.  Write  on  one  side  of  the  paper  only,  and  put  drawings 
for  illuBtrations  on  Mpamte  pieces  of  paper.  2.  Put  titles 
to  qaeriee,  and  when  answering  queries  put  the  numbers 
as  well  as  the  titles  of  the  quenes  to  which  the  replies 
refer.  8.  Ko  charge  is  made  xor  inserting  letters,  queries. 
or  replies.  4.  Leaers  or  queries  askixig  for  addresses  ox 
xnanofacturEirB  or  oorresDondents,  or  where  tools  or  other 
articles  can  be  porchaseo,  or  replies  giving  suoh  informa- 
tion, cannot  be  inserted  except  as  adrertisementa.  6.  No 
question  askinjg  for  educational  or  sdentiflo  information 
ik  answered  through  the  post.  6.  Letters  sent  to  corre- 
spondents, under  cover  to  the  Editor,  are  not  forwarded, 
azul  the  names  of  correspondents  are  not  given  to  in- 
Qoirers. 

*•*  Attention  is  especially  drawn  to  Hint  No.  4.  The 
space  devoted  to  letters,  queries,  and  replies  is  meant  for 
the  gvneral  good,  and  it  is  not  fair  to  oconpy  it  with  qnes- 
tiona  such  as  are  indicated  above,  which  are  only^  of  mdi- 
▼Kioal  interest,  and  which,  if  not  advertisements  in  them- 
selves, lead  to  replies  which  sxe.  The  **  Sixpenny  Sale 
Column  '*  offers  a  cheap  means  of  obtaining  subn  inf orma- 
tion«  and  we  tmat  our  readers  will  avail  themselves  of  it. 

The  following  are  the  initials,  fto.,  of  letters  to  hand  up 
to  Wedneeday  evening,  June  6,  and  unacknowledged 
•laewhere:— 

J.  C.  Q.— C.  C— J.  and  H.  Grace— Glue— Horsdceeper— 
C.  i.  f.— Cymro— J.  Sydney— Edward  M.  Nelson— 
Brasa-flnisaer  —  IL  E.  —  A  Watchmaker  —  Bacon — 
Vooght  -Provisiona— T.  W.  Buggins— F.  W.  Slaaon— 
Aliquando— F.  C.  AUsop—Blecktron,  Zeiat4— Herbert 
Ingall— A.  P.  Wire— A  Fellow  of  the  Royal  Astro- 
nomical Society— C.  F.  D.  Marshall.— A.  M. 

Wu,  Jamks.    (Ton  were  answered  as  soon  as  possible 
after  the  receipt  of  your  letter.    If  you  have  taken  the 
|>aper  in  '*  so  long,"  you.  ought  to  know  that  we  do  not 
insert  articles  for  payment.    Send  on  the  specification 
of  vour  patent,  and  u  we  think  it  worth  the  space,  we 
will  illustrate  and  describe  it)— E.  O.  H.    (If  it  is  one 
of  the  straight-tube  barometers   it  is  a  very  easy 
matter  to  put  it  right ;  but  what  are  known  as  wheel 
barometers  are  more  trouble,  as  the  mercury  has  to  be 
shaken  over  the  bend.    The  simplest  way  is  to  take  the 
tube  out,  and  gently  tap  the  top  end  on  the  ground, 
which  wUi  have  the  effect  of  shaking  the  mettnary 
together;  then  fill  up  with  mercury,  and,  jjXv&bo;  the 
thumb  over  the  end,  insert  it  b^w  the  msreuzy  m  the 
cistem.    If  it  is  a  bent  tube  barometer,  the  meroury 
must  be  "shook  over"  by  degrees,  and  it  may  be 
necessary  to  heat  the  tube  (In  a  spirit  flame)  to  expel 
the  air. )— Powdbb  and  Shot.    (For  how  to  brown  gun- 
barrels  see  No.  1,065.)— T.  E.  N.    (There  are  no  special 
legends  about  the  wishing-bone  or  **merryUiougl»"  of 
a  f owL    It  is  isual  for  lovers  or  husband  and  wife  to 
enxh  take  hold  of  an  end*  and  break  the  bone  while 
wishing.    The  one  who  gets  the  biggest  piece  is  supposed 
to  have  the  *'wish"  gratifled.)-^«jfeaAHV8.    (Better 
have  the  beUs  properly  ailverea  in  the  plating  bath : 
but  if  the  surface  is  thoroughly  deaned,  a  thin  coai  of 
silver  can  be  rubbed  on  by  a  preparation  of  a  silver 
salt,  recipes  for  whidi  have  been  given  many  times. 
We  suspeci  l^t  the  bells  should  be  nickel-^ated,  not 
flilvereo.)— I1.1AD.    (What  do  you  mean  !   Heber  is  a 
good  English  name— how  old  we  do  not  know.    S.  We 
must  draw  the  line  at  tnmslating.    Belies  to  queries 
are»  or  should  be,  useful  to  inany.)—W.  O.     (See 
indices.    It  is  not  easy  to  resilvar  a  mixrat  of  that 
kind.)    Exonma,  Qovan.    (Thanks  for  the  informa- 
tion. The  question  is  about  **  steel  boats  "  being  fbnncd 
in  "  one  piece.")— Fratsb.    (Is  not  the  method  of  cal- 
colatinff  the  cumc  content  of  anything  riven  in  ewry 
textbook  of  aiithmetie  ?    Mnltiply  the  nlffimwicms  in 
feet  toMther.)— A.    (If  B.  has  seeored  a  patent  for  the 
same  tning  a  year  or  even  a  day  inrevioua  to  A.,  then 
B.*ft  patent  stands,  and  A.'s  is  of  no  u^e.    A.'s  agent 
probably  did  iHiat  he  could  to  ascertain  if  any  previous 
apnlioatioa  was  in  the  olBoe.    If,  as  yon  say,  A.  had 
**  one  at  work  "  four  vears  before  ha  took  out  a  patent, 
that  would  nulUfy  B.*s  patent,  and  A.'»  too,  most  Uki^ 
—unless  it  was  kept  strictly  secret.)- Elxktson.    (We 
hare  given  the  pcbpertibns  for  XDaldng  the  gelatine 
copying  pad  many  times.    Four  parts  glyoenne,  one 
part  glue,  sufBcient  whiting  to  colour,  and  as  much 
water  as  is  neceasaxr.)- BaaivvsB.     (Answered  many 
times.    Bub  the  blade  over  with  soap,  trace  the  lines, 
fill  up  inth  crashed  snlphate  of  copper,  and  wet;  or, 
coat  with  wax,  scratch  the  lines,  and  apply  the  aqua- 
fortis of  the  shops.)- H.  D.  H.    (It  depends  on  the 
rider;  but  c^cle  riding  is  not  jueasant  in  ''rainy, 
muddy  weather*'  in  winter.    We  do  not  advertise 
things  in  this  column.)- Wobcixo  Modbl.    (For  hot- 
air  engines  see  indices,  or  pp.  148,  919,  969,  489,  Vol. 
XL.UL,  and  pp.  246,  868,  449,  Vot  XLIL) -J.  Jack- 
son-.   (Field's  '*  Grammar  of  Oolouring,"  Crosby  Lock- 
wood  end  Son,  Stationers*  Hall-eourt,  E.C. ;  as.  6d.)— 
J.  T.  Ba  woBTB.    (Our  opjnion  is  that  vegetable  carbon 
is  not  of  the  least  use  in  dyspepsia.    Try  and  live 
according  to  Dr.  Allinson's  instroctiona  in  the  Weekly 
Tiuua  «im(  £alo— that  will  cure  your  dvspepaia  more 
quiekhr  than  blackening  you  inside  with  eharoofdO— 
.].  F.  CoRjfisu.    (Our  blunder,  which  we  regret.    We 
have  made  amends  this  wedc.)— O.  Job58ox«    (You 
are  surprised  with  very  little  reason,  then.  Such  articles 
are  the  property  of  the  writers,  and  it  is  quite  out  of 
our  power  to  tell  you  whether  or  not  they  intend  to 
publUh  them  separately  after  their  completion  In  these 
columns.}— W.  J.  Bobbbts.    (As  things  are,  we  de- 
cidedly object  to  giving  sa  opinion  as  to  infringements 
of  telephone  patents !  Tou  should  consult  a  good  patent 
lawyer.    9.  Other  query  next  week.)— Sedolbt.    (Tou 
will  break  no  law  unless  the  castings  are  castings  of 
paitsof  patented  articles.) 


UEDl 


BupturaBoitoer*    shonld    oall    at    the 

tXilW^^WVZaCf  COMPAXV8  IKSTITUTt,  99,  OXFORD- 

'**'"  OCnti  W.  (corner  of  IUthboa»-pU«c).  »nd  pcnoaally 

W  ralVkbto  B«fai«  Appltoow,  which  Imrg 

-ndod  b7  the  mfdieal  pcoflpMioa.    An  rxperi- 

tcnda  d^Iy,  vaiX  esustae*  jtstleBU  frft  of 

•tA  pe«t  int. 


'XSi. 


:%'a:\i 


set 

All  eonununications  for  this  department  must  be 
addressed  to  "  J.  Pixbob,  Knollside,  Yawl,  Lyme  Begis, 
Dorset." 


PBOBLEH  HCLIL— Bv  G.  J.  Slatbb. 
Black, 


irSBFUL  AHD  SOIBVTIFIC  JVOTES. 


//^4,/,,/ 


Whiu.  [8  •+  3 

White  to  play  and  mate  in  two  movee. 


SOLUTIOir  TO  1,149. 

1.  Anything. 


1.  C^Kt  7. 

9.  Q  mates. 

Also  1.  P  takes  R,  snd  1.  Q^B  6. 


Ix  Problem  1,161  it  should  be  "  White  to  play  and  mate 
in  two  moves.*' 


NOTICES  TO  COBBESPONDBNTS. 

CoBBBCT  solutions  to  1,160  by  A.  Dean  (9),  T.  A. 
Pringle  (9),  R.  T.  Hood  {%  latho  (3),  A.  Wheeler, 
Othdlo  (9),  F.  C.  Cook  (9),  J.  E.  Price,  J.  G.  Hankin, 
MendelsBohn,  A.  Bolus  (9),  E.  8anderBt_fr.  Fernando  (2), 
H.  G.  Walsh,  E.  Betchford  (8),  and  J.  W.  Bead  \^  1,149 


by  W.  Jay  (3),  A.  Bolus  (8),  T.  A.  Pringle,  A.  Wheeler, 
F.  C.  Cook  (8)  Iquadru^  it  1.  Kt  takes  P  on  B  4  (ch), 
K-Q  21,  J.  G.  Hankin,  J.  C.  Bremner  (3),  E.  Sanders,  J. 


F.  C.  Cook  (8)  [quadru^  it  1.  Kt  takes  P  on  B  4  (ch), 
K-Q  21,  J.  G.  Hankin,  J.  C.  Bremner  (3),  E.  Sanders,  J. 
Ough  [  (S)  and  triple] ;  to  1,148  by  A.  W.  and  H.  Warren. 


A.  W^BBLBB.— Ton  wweoredited  with  the  dual  in  1,147. 

J.  W.  RlAP.-lf  in  1,149  1,  <>-gt  4  (oh),  ^  QrK7.. 

F-V4  6  K-Kt  sq. 


A  Pbizb  of  10s.  is  offered  by  the  Chess  Editor  of  the 
Nottingham  Guardian  for  tiie  best  list  of  problem  com- 
poeen  in  order  of  merit.  Composers  must  be  living  and 
resident  in  the  ITnited  Kingdom,  and  f omgnera  are  not 
excluded.  The  prise  will  be  given  to  the  oon^butor 
whose  list  is  nearest  to  that  which  is  obtained  by  analysia 
of  all  the  lista  sent  in.  The  first  name  on  any  list  will 
score  19  votes,  the  eecond  11,  Ac.  The  composers  obtain- 
ing the  largest  total  of  vutee  will  be  placed  first  on  the 
list,  and  the  others  will  follow  in  (be  oiraer  of  votes  polled. 
No  list  will  be  received  after  June  96.  Competitors  must 
send  name  and  address. 


Ix  the  New  .York  Tonmev  Tchigiom  and  Weiss  tie  f6r 
first  pnxe^  Gnnsberg  third,  Blaekboume  fourth,  Bnm 
fifth,  Idpschutx  sixth,  and  Mason  seventh. 


TEBXS   OF   STJBSCBIFTIOT. 

FATABLB    IN    ▲DTAMC& 

5a.M.ftir9is1loallHaadlU.«»r1>relf«  M«alh%  pott  ftooto  nj 

SrtofCho  Uaital  Klnfdom.  Wt  tho  Ualtod  8ut««,  Uo^  or  94el, 
Lroll;  to  Pmaco  or  Bclfiom.  lU^  or  M.  Ma.}  to  tuiU  (vU. 
Brindiii),  Ite.  U. ;  to  New  Zcaluid,  the  Co^,  the  Weet  Indiei^  CmumI*, 
NoTft  Scotia,  N«tu,  or  oay  of  the  Analrftlua  Coloniet,  IS*. 

Tho  remittaaeo  ihonU  h<  mado  \fj  Poet  Oflee  Order.  Baek  niimbero 
eaanot  be  wat  o«t  of  tho  United  Kin^om  br  the  ordiaarj  ueirBpeper 
poet,  but  muet  bo  remitted  for  ot  tho  rote  of  4d.  eoeh  to  eorec  o&tr» 
poetogo. 

Heiero.  Jakm  W.  Qtnsv  ud  Co..  of  9M,  Cbe<tB«t>otr«et,  PUIa- 
dcIphlaL  are  avthorleed  to  reeeire  attDecriptioiu  for  the  United  Sutee 
for  the  ENGLISH  MECHANIC,  at  tho  rate  of  3  dob.  36e.  gold,  or 
Thlrteon  ShilUngo  par  mana,  poot  f^*c.  Tho  oopiea  will  bo  forwarded 
direct  bT  mail  from  the  pnbliaoins  olBco  in  London.  All  enbeerlp- 
tioat  will  commence  with  the  number  flrtt  laraed  alter  the  recript  of 
the  eubecriptioB.  If  back  nnmbera  are  reqnirod  to  eomplcte  Tolumet, 
thOT  tttttt  DO  paid  for  M  the  rate  of  Jd.  each  eopj,  tooovorcatra 
poetage. 

Toll.  XXVI.,  XXX.,  XXXII.,  XXXIT.  XXXVl,  XXXIX..  XL. 
XLII.,  XLIII.,  XLIT.,  XLV.,  XLVI.,  XLVII.,«adXLVlU.,  bound 
in  doth,  1  a.  each.    Poet  fkoo,  1e.  Sd. 

All  the  other  booad  volnmea  are  out  of  print.  §abicrihon  wonld 
do  well  to  ooler  volomca  aa  aqoa  as  posoible  aflor  tho  eoaelaaion  of 
each  hatf.ycarlv  volaoao  in  FSbraarj  and  Anxaat,  aa  only  a  limited 
number  are  bowid  ap.  and  thaaa  ooon  ran  oat  of  print.  Moot  of  oar 
back  aembcrt  can  bo  nad  ainf  I7,  price  2d.  each,  thronf  h  anr  book- 
eeDer  Or  ntwaagont,  or  a^d.  each,  poet  ttm  from  thooOooCar 
iboti^  If  hieh  are  ad.  oaeh,  or  post  free,  S|d  ' 


index  naml 


.) 


ladeseo  for  Vola.  TI.  and  VII.,  Id.  each.    Foot  INo  S|d. 
ladexea  ie  VoL  XL.,  and  to  ■ubeeqneat  rola.,  Sd.  each,  or  poot  froo 
•id.    Caa*a  for  binding,  la.  Cd.  eaeh. 


HOTIOE   TO   8VBSCBEBSR8. 

Sabacribera  receiriag  their  copiea  direct  from  the  ofllflo  art 
requeatfd  to  obaerrc  that  the  laat  number  of  the  term  for  which  their 
aabecriptioB  it  pidd  will  bo  forwarded  to  thctil  in  a  Flu ■  Wrapper, 
aoan  iiuiaiatioa  that  a  fraoh  loaaittoneo  ia  naoaaaarj  if  it  ia  doairod  to 
Ltinaa  tho  labaeription. 


the    BxLptnred    'will    still   flnd   Br. 

SHEBMAN  at  hl«  London  Offlec,  <t,  Chancfry-Iaiifv  where  bu 
woodrrful  sucreM  draw*  the  aSictod  trom  all  part*  of  uigland.  and 
where  70U  aaii  oil  others  ahonld  oo  who  eatortain  thrhowofrwr 
belBjt  nxt*4.  Send  far  his  books,  Eagliah  and  Americaa,  paatfi«e,ed., 
aad  mfoNu  yoaraelTra.— {.^ott.I 


<•» 


SxplOBlves.— A  paper  on  "Explosivea"  was 
recently  read  by  Mr.  C.  Napier  Hake  before  the 
Society  of  Chemical  Indiutry,  Btirlinffton  Hooee. 
Having  fflanced  briefly  at  the  past  history  of  ex- 
plosives, Mr.  Hake  referred  generally  to  &e  theoiy 
of  the  subject.  With  reference  to  the  relative 
rapidity  of  combustion  and  rapidity  of  "detona- 
tion*' of  explosives,  it  was  pointed  out  that  a 
dynamite  cartridge  1ft.  in  length  occupied  only 
TY^tfth  port  of  a  second  in  explosion.  At  this  rate 
a  ton  of  dynamite  cartridges  about  ^in.  diamet^, 

i)laced  end  to  end,  and  measuring  one  mile  in 
ength,  would  be  consumed  in  about  a  quarter  of 
a  second  by  detonating  a  cartridge  at  either  end ; 
while  a  similar  train,  if  simply  ignited,  would 
•occupj  several  minutes  for  its  combustion.  Having 
^darned  why  fulminate  of  mercmy  was  the  most 
epcient  detonating  agent,  the  properties  of  explo- 
sives in  actual  use  in  this  country  for  minfng  and 
other  purposes  were  interestingly  dwelt  upon  in 
considerahle  detail.  Although  m  Major  Cundill's 
**  Dictionary  of  Sxplosives  "  over  400  varieties  are 
recorded,  very  few  of  these  have  come  into 
practieal  use.  Among  the  dangerous  explo- 
sives seldom  "  authorised  '*  in  this,  country 
was  mentioned  the  chlorate  of  potassium  doss. 
The  readiness  with  which  this  compound  lends 
itself  to  the  production  of  jwwerfiu  explosivefl 
offers  a  great  temptation  to  investors;  but  the 
attempt  to  apply  them  practi<»ally  has  met  with  very 
limited  success,  owing  to  their  liability  to  spon- 
taneous decomposition.  If  it  had  not  been  for  the 
disoovezT  of  mtro-glycerine,  gun-cotton  would,  no 
doubt,  nave  played  an  important  rSle  in  mininff 
operations.  In  uiis  direction,  however^  it  has  not 
kept  pace  with  its  development  and  utdisation  for 
militaiy  purposes.  Kitro -glycerine  compounds, 
therefore,  take  the  first  rank  as  blasting  agents.  In 
speaking  of  the  rapid  development  of  the  trade  in 
modem  nigh  explosives  since  the  Explosives  Act  of 
1875,  some  allusion  was  made  to  the  aymnni  reports 
compiled  by  Colonel  Majendie,  Her  Majesty's  chief 
inspector  of  explosives,  and  his  colleagues,  which 
conveyed  an  idea  of  the  rapid  growth  of  the  explo- 
sives mdustry.  During  the  years  1S68-70  inclusive, 
when  no  sort  of  inspection  existed,  the  annual 
fatalities  amounted  to  43.  The  average  number  for 
the  four  years  preceding  the  Act  was  37,  with  33 
factories  at  work.  There  are  now  112  factories  in 
operation,  many  of  them  manufacturing  new  ex- 
plosives, and  yet  in  1888  only  six  fatal  accidents 
were  recorded. 

A  KBW  rifled  cannon,  constructed  by  the  Sod^t^ 
Anonvme  des  Anciens  Etablissements  Call,  was 
tsetea  at  the  be^pnnine  of  the  present  month  "by  the 
French  authorities  wim,  it  is  said,  very  satisfibctoiy 
results.  The  gun,  which  ia  ooustruofod  on  €be  D!e 
Ban^  Bptem,  is  49ft.  lin.  long,  with  a  oaUlire  of 
12'6m.,  and  a  total  weiffht  of  47  tons.  The  projec- 
tile, which  weighs  SSSTb^  has  a  muzzle  velocity  of 
2,130ft.  per  second,  at  wluch,  according  fo  the  ac- 
count in  the  Ifomitmtr  IndmirieiAt  can  pieroe  35*4in. 
of  wrought  iron  and  23'6iB.  of  French  steel  axmonr 

flate.  At  1,476  yards  its  remaining  velodfy  ii 
,93fift.,  and  here  it  can  pieroe  29'5in.  of  iron  and 
19'7in.  of  steel  armour.  The  range  of  the  F>M0  at 
an  elevation  of  30  do^.  is  said  to  De-il«8  muet,  less 
than  that  of  the  Ihn.  wire  gun  whioh  fired  the 
Jubilee  shot  at  Shoebuiyness. 


<SASCffiB  FOIL  ADVEBTI8ZXS. 

fhM^Wteda  '       t  6* 

Bvorp  AddltinMA Sight  Wocdo  ^.  ».     0   S 

Front  Pact  AdTeKiioaaenta  Fire  ShUlinii*  for  the  Sret  40  WBorda* 
after warda  9a.  p«r  line.  Paragraph  Advertiaementa  Oao  ShllUngper 
Hno.  No  Front  Pa|ro  or  Paragmph  AidTertiaeaiont  inaerted  Ibr  leaa 
than  Five  Shilliaga.  Reduced  torma  for  aeHeo  of  mora  than  ats 
tMBftinaa  may  bo  aaccrtatned  on  oppUcationto  thf  Publiahf  r. 

iJ>VXRTISEMBMTSI»BXCBAKGE  COLUICT— fbr 

a.  d. 

Twonty^flMr  Words         OS 

For  aTerjrattceeedlng  Eight  Worda  OS 

ADVERTISEMENTS  in  the  SIXPENNY  SALE  COLUXN 

a.  d. 

ShdaonWonia        .. ..OS 

For  overx  anooecdiag  Bight  Worda  ..OS 

*.*  It  mntt  be  borne  in  mind  thai  no  Diafdayod  AdvnrtisemMita  ooa 
appear  in  the  **  Sixpenny  Sale  Column."  .  All  Advertiafau^t^mnat  bo 
pfopaid  ;  no  redaetion  ia  aaade  on  repeated  inaortloBi^  and  IA  caaea 
where  the  amenitt  aent  esoeeda  One  Shilling,  tho  Pobliaher  wonld  bo 
grateful  if  a  P.O.O.  could  be  aonC,  and  not  atampa.  Stampa,  howcvar 
faeobraUt  halfpenny  atampe),  may  be  aont  where  it  ia  incanTaniani  to 
tfbtain  P.O.O.'a. 

The  addroM  ia  Indvdad  >e  part  of  tho  Advertiaement,  and  chaifad 
Ihr 

AdrertiaamoBta  mwf  rooeh  the  Offleo  by  1  p.m.  on  Wedneeday  to 
Inanra  iaaartimi  la  tlm  following  Friday 'a  nttmb«r.<. 


Holloway'a  Ointment  and  Pills  sfTord  a  safe 

meanaof  emr«fc»  conatltutional  and  local  nnUdiea.  TheOlntmrnt 
cleantea  the  surface  of  aorca  and  ulcere,  aoothra  the  throbbing  and 
pam  in  caaoaof  indammatioa,  and  ehecka  the  progrea*  of  akin  dtaeaaca. 
The  PilU  purify  the  blood,  cleanae  the  liver,  ana  remove  all  noxiona 
matter  from  the  ayatem. 

H«>ydon  and  other  Cutter  Ban  for  Hetal 

T«min«.  Guaraaieed  to  work  eSleioeUy  nader  all  clrcumataneea. 
NawCCttor  SarLiatf^cc  perpoat.-^-EDWARD  BINES,  GrifBnWorka, 

Korwich.--t.AoTT.3 


ENGLISH  MECHAKIO  AND  WORLD  OF  SCflENCE:    No.  1,263. 


JrwE  7,  lBg9. 


DARNING 
COMPETITION 

THE    MANUFACTUEERS    OF 

THE     PATENT     DARNING    WEAVER 

OFFER 

.^B30     zzv     C.A.SXX     x>x%x^x:s 

FOE   THE    BEST    SPECIMENS    OF    WORK   DONE   "WITH    THE    WEAVEE. 

FiiBt  Priae,  £10;  Second,  £5;  Third,  £2   lOs.      Five  FTius  of  £1  each  and  Fifteen  of  lOs.  eacb. 
TWElfTT-TEBEE    PRIZES    IN    ALL. 

OONDITIONS    OF    OOMPBTITION. 


Ird.— 'nut  All  CompvliUr 


OPINIONS    OP    THE   WEAVXB    FROM   THE    I.ASIBB'    FAPBBS. 


Tbt  DABIONO  WEAVER  »a  be  mrkcd  by  chlldnn.— Mukn  Dumlag  •  pleMiue.— Dou  work  moch  mors  nstlf  ILu  m 
badonebTltuid.— IJt(inllTW«T«  oveipUooto  ht  mended,  tbug  beoamlaa  put  of  Ibefabiio  Half .— Ckooot  eMilT  get  rat  of  driB.- 
BAVEB  THE  EYESIQHT. —ECONOMISES  TIUE.-IteiHin  Socki,  Sudiliigi,  Uoder  Oumenta,  Tmble  daUu,  SarrMta*,  ftc 


The  WEATBB  (plica  Sa.  Sd.  in  boi  oomplete,  irlth  (nil  [utniOic 


UuimrHctann  (poitaBV  paMJ  br  MuUiie  Poital  Order  for  ts.  M. 


BOLS  LlCUSEU  AICD  UuilTlCTUI 

EDWARDS     &     BARNES, 


BIRMINGHAM. 


OTTB   EXOHAKOE    COLTnOT. 

7^  dlatyi  for  Etelanst  N<itieu  it  Sd.  /or  tktjtrit 
H  vorcb,  and  Sd,  for  tnrg  tuecuditig  8  laorit, 

BrlUali  KoUnaoa.— Waulsd  uiimsl*  ot  Pdndliu. 

IjOoomotiTe,  Ugfa^^lus  model,    IBul   low,   (Itted 

JtH-flat,  01  Qn^^K.  Ill  Ih.  t^mTS  a.  NDnAlmb^lJh  TxIK- 

B<t*i««nd  I^ths,  mmna  l^lii.,  bod  stL,  tdldo- 
BMHmsrStMl,  round,  S-ISIn.  to  Its.,  •hortbui, 

VIlH  niKup  oa>n  rfilk-n.  I-Giuiit,  BMI  Ucrdusl,  Oibiil- 

Importut— AH  Idadi  of  Scientlflo  Piopertiea, 
Portable  Shop.  loltable  for  vorkahop,  gardeiier, 

gu,^  roniij,  rant  biflj,    a™  ■ii«»l..     ElEtuaci  U  »Ih  dI  ft. 

Gtin.  BloTOla,  ball  bwiiua  (o  both  wheeli,  bolknr 

th  Dipper,  bnntJhil  Hwic  luttem, 
li  pjn.— laiTica,  n,  Cbiicbiuett,  SUlW 

iDTlota  S>Aty  Bloyole,  ban  bouiium  botlivheeU, 


e  oolleotloii  OoUs,  Motora,  Wire,  Bat- 
. .„._^„ X^^^^ 

ForoelalD  Bath  Dipper, 


Wbat  offen  for 


imben  "EqbUsIi  Kechanlo, 


Out  pair  sloti.  lAthe  Heada,  Vatic&l  Bngjni 
Splendid  Wimahnrat  Maotilne,  quite  new. 


SOTolDmca  "Enrllah  Keohanli 
Beam  Enaine,  ons-Duii,  capita 


I  conditioD,  JTin  re- 
%ed  bf  the  bTUBher, 


Halr-Bmahliiff  Machine 

An  .SoIlOiIi  Bsn,  at  work  all  laet  aonuser,  no 
Kodel  Vertical  Ensrlne,  unSnUhed,  cfllnder  11 
FlTO-ligM  Dry  Oaa  Meter,  no  fnrtbar  Deed  for  it. 
SlVbonr  Striking  OlOCk,  biii»<»sed  migbti,  good 
Bli-«11  Smes  Battery,  mpper  end  platiiilied  allTer 
Wanted  in  euliaBKe     to    nise,     email   Fortalila 

Befeiea  BafMr  BloToIe,  oetrly  Dew  -,  alao  3  gamine 
DnnDiu.    WiU  be  hU  rbf oplar  a^  vii^huie'-    tntpHlioB  larlbd- 

Splendid  OyllDder,  1H.F.,  sew.    Eiehange  a  pair  of 

ItferbvrrCrliBdFntOr  D»riBiniB]u,araF|urtlr  flndhrd  Cjliadrr 

Model   lojectoii    quite  new,   for   feedinff  modal 

oolj.— W,  »,  EMl-mM,  Su.llo^^ 

"XnowledKO"  {Prodor't),  VdI.  I.  b™nd.  Vole. 
For  exehange  Model  Iiocomotive  of  N.  L.  BaQ- 
Model  Korlaontal  Snvine.  llin.  atroke,  model 

"Tlia  ObaerratorTi"  is  earlr  Dnmbmi  "Aatro- 

innlKlw  NvlinihUD.'  UOl  ud  WH.  loo  VdIi.  ;  "Knlrn'l  BflTi." 
unaiilutlurb'ia,  l«^  l«Lulm   "Ki<n>W(i,"  fnu  ToL  X. 

Iiathe  Bed.  Eft.,  iron  itaDdardi,  14in.  htadi 

I^tlie  Wheel,  Orank.  ^ 


Chean  Lathe,  Ac— FlTwheel,  BSIb.  wa^Llamil 

Two  FlahlDK  Soda,  jack  and  toacb.  biuflttuiri 
Wauled.  Tot^or  parla  of  mi'^ll  powefEngine,  in  i- 
SiB.  eentie  aetf4atin«  Lathe,  eft  9  bed.  WD!  ri- 
!  CottonHjorered  Wire,  and  lib.  Xi 


Waated,  small  Band 


mail  Band  Bairlnar  Ma 

r.cli.0M-W«.  T.TIO.,  ffijB^ld, 


e)in.  Rafleotlnr    Teleaoope.    wood   t 


OapiW  Mnmd-band  Horlaontal  Bnains,  vti^ 

Wanted,  a  p»d  ncood-buid  Hat-Air  BogiH.  ibfJ 
Will  post  "  EnjrUsh  Mechanic "  paBiOil  (^ 
Blcyde  wasted.   Safety  preteR«d,  in  FTcbaair  tA  <: 
Booki  on  Bnglneerlnff,  AroUteetuiv.  Krd»°]|^    j 
WHl  emlunge  |in.  BnluskoiiT  Induction  Coll  '^   J 
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HICB08C0PICAL  ADYANCES.-XLVII. 

By  Dr.  Royhtok-Pioott,  M.A.  Cantab.,  r.R.S., 
r.R.A.S.,  Memb.  Roy.  Coll.  Physicians;  Fell. 
Cambridge  Phil.  Society ;  former  FeUow  of  St. 
Peter'B  Allege,  Cambridge. 

Apoohromatic  Eidolio  Dots  and  Ohromatio 

Beads. 

THE  existence  of  dark  eidoUc  dots  of  inter- 
ference is  an  important  fact  which  now 
requires  further  elucidation.  Darkness  has 
resulted  from  excessive  light.  Wave  neu- 
tralising wave,  certain  undulations  killed 
each  otEer.  This  is  seen  on  a  grand  scale  in 
the  solar  spectra  formed  by  a  small  lens  in 
tlie  foci  of  a  very  fine  microscope.  Forty- 
eight  dark  rings  have  been  counted  develoTOd 
by  an  extremely  small  solar  beam.  The 
feeble  refractions  occurring  in  a  diatomic 
convexity  cannot  develop  a  very  numerous 
retinue  of  rings;  but  sufficient  diatomic 
lenses  have  been  accumulated  for  the  purpose 
indicated.  Four  miUionths  of  an  inch  sur- 
prises a  large  number  of  microscopists  defi- 
cient in  the  elements  of  f motions.  This 
number  ought  to  have  been  at  once  stated  as 
four  times  the  millionth  of  an  inch,  or 
1 -250,000th.* 

To  exhibit  successfully  a  series  of  eidolic 
dots  of  interference  demands  very  careful 
illumination,  and  a  very  fine  objective. 
Their  size  varies  with  the  nature  and  dia- 
meter of  the  refracting  sphenile.  The  l-8th 
water  lens  of  P.  and  L.  seems  to  excel 
all  my  others  in  detecting  them  in  different 
focal  planes.  Six  have  oeen  in  order,  thus 
seen ;  but  in  small  spherules  such  as  those 
of  AngtdcUay  many  dots  are  too  faint  for 
recognition.  My  experience  of  scale  mole- 
cules has  convinced  me  they  also  are  won- 
derfully transparent,  display  black  marginal 
test  rings,  and  often  one  eidolic  dot.  In 
examining  those  of  a  gi^ntic  Brazilian 
(noctua)  moth  (12in.  in  wing)  with  a  fine 
l-32nd,  they  were'  perfectly  clear  and  pel- 
lucid, and  well  separated.  The  black  test 
rings  were  marvels  of  accurate  beauty,  but 
no  eidoHc  dot  was  visible  with  this  glass. 
Something  depends  on  the  aperture  of  the 
condenser.  Daylight  from  a  bright  cloud  is 
preferable.  These  dots  are  well  developed 
by  large  beading  of  diatoms  from  l-9000tht 
to  l-14000thX  of  an  inch  in  diameter.  Ex- 
tremely large  spherical  beads  are  seen  in 
Cresicellia  superba  and  in  Cestodiscus  superbus 
(beads  1-I2d00th);  E.  Costatus  and  Cosnno- 
discus  radiatus  are  also  fine  examples. 

To  exhibit  successively  all  the  eidolic  dots 
of  interference  in  successive  focal  planes 
demands  very  excellent  glasses,  careful  pre- 
cautions, and  above  all,  well  separated 
diatomic  beads.  They  may  be  caught  above 
very  small  diatomic-  and  scale-beading. 
Xtemarkably  good  eyesight  has  distinguished 
them  above  the  Angulata  bosses,  and  occa- 
sionally I  have  detected  two  sets  of  dots, 
Tvhen  one  stratum  of  beading  lies  just  below 
another.  In  ^neral,  except  in  strongly 
pronounced  diatomic  bosses,  the  observer 
may  rest  satisfied  with  finding  the  primary 
Eidolic  doty  No.  1,  Fig.  1  in  the  diagram.  A 
better  glass  may  enable  him  to  detect  Nos.  2 
and  3  \>j  daylight.  Lamp-light,  unless  its 
yellow  tint  be  subdued  witn  a  blue  chimney 
and  other  blue  glasses,  extinc'uishes  the  dot 
by  the  flame  image  produced  by  the  diatomic 
lens.  It  may  be  recovered,  however,  in  front 
of  it  by  cardfol  manipulation.  As  the  eidola 
are  apt  to  be  confused  with  diatomic  bead 

*  Am  bcCim  fsMeKftted,  the  apparent  bretulth  of  a  spider 
web  just  ataiaid.  Id  aan^  peraons  to  cover  a  bktck  ixuticle 
HMD.  oo  ItooMty.  Boww  lOOO ;  sue  1-I003000th. 
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images,    some    other    facts  demand  casual 
allusion. 

Begarding  this  lens  as  a  refracting  body 
with  the  same  index  as  silica,  thorough  de- 
composition of  white  light  occurs  and  exposes 
a  variety  of  different  coloured  conical  enells, 
particularly  those  of  a  crimson  and  blue 
colour.  The  focal  images  of  the  roimd 
aperture  transmitting  the  illuminating  beam 
can  be  detected  in  advancing  planes,  tinged 
with  different  brilliant  colours.  These  are 
apt  to  conceal  the  eidolic  dots.  At  one  point 
a  resplendent  pearly-white  disc  is  seen  on 
a  dark  grey  ground,  bordered  with  an  in- 
tensely black,  most  sharply  defined  jet-black 
ring.  Another  dark  ring  is  seen  outside  aU. 
Fig.  2  greatly  enlarged  four  times. 


The  subject  can  now  be  elucidated  dia- 
grammaticaUy.  Single  eidolic  dots  can  be 
discerned  ini  diatomic  beading,  if  sparsely 
deposited  in  a  single  stratum,  easily^  if  the 
beads  are  large ;  with  much  greater  diffi- 
culty when  very  small  and  close  together,  as 
in  the  Angulata.  They  are  found  above  the 
focal  plane  where  a  sharp  circular  black 
margin  is  well  distinguished.  It  is  useless 
to  pry  after  them,  so  small,  unless  this  margin 
has  iSeen  first  clearly  focussed.  A  medium 
position  of  the  screw  collar  is  favourable ; 
out  when  once  caught,  further  adjustment 
perhaps  improves  meir  aspect.  So  many 
effects  are  noticeable,  that  tnese  dots  easily 
escape  the  observer  if  too  much  drowned  in 
light,  as  an  apochromatic  does  not  destroy 
natural  colour. 

Another  source  of  embarrassment  is  the 
appearance  of  magnificent  coloured  beads 
above  tiie  diatom.  The  most  remarkable  are 
deep  crimson,  black  bordered,  with  black- 
ringed  margins,  the  same  as  the  diatomic 
spherules.  ^Qiis  ring,  formerly  named  *'  test- 
nng,"  varies  in  thickness  as  the  aperture  of 
either  obj  ective  or  condenser  is  reduced.  Thus 
an  apochromatic  with  a  lower  natural  angle 
than  1-43  (as  1-35,  1-20)  g^ves  evidentiy 
thicker  margins  to  a  diatomic  bead.  But 
besides  this,  often,  ahove  the  focal  point, 
appears  the  black  eidolic  dot.  Dr.  Van 
Heurck  obligingly  photographed  with  the 
new  apochromatic  glass  the  eidoUc  dot 
shown  by  the  beading  of  the  angulatum.  It 
is  when  a  single  layer  of  these  beads  exist 
sparsely  deposited  that  these  dots,  as  distinct 
from  focal  imaees,  make  their  surprising 
appearance  (see  diagram  No.  1).     « 

Many  years  elated  before  the  discovery 
that  these  beads  were  chromatic  images  of 
brilliant  condenser  apertures  existing  in 
different  focal  planes  corresponding  to  the 
different  refrangibilities  of  the  various 
coloured  spectra. 

An  Iris  diaphragm,  according  as  the  beam  I 


3 
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is  contracted  or  expanded,  demonstrates 
similar  automatic  changes  in  the  size  of  the 
coloured  beads.  Crimson,  sapphire,  and 
Cambrid<rc  blue  are  the  chief  colours  de- 
veloped by  change  of  focus,  after  all  the 
residuary  aberration  has  been  nicely 
balanced.  Thus,  in  rising  foci  remarkable 
bead  vaiietics  were  seen  in  Coicinodiscus 
gigas. 

1.  A  very  dark  ring  bounding  a  dark  grey 
floor  carrving  a  red  centi*al  disc. 

2.  Dark  margin ;  faint  central  pearl. 

3.  Marginal  ring  very  dark,  and  a  bril- 
liantly white  pearl  surrounded  with  an 
intensely  black  ring. 

It  was  extremely  gratifying  to  discover 
that  a  minute  diatomic  lens  should  be  capable 
of  displaying  by  a  fine  apochromatic  object- 
ive the  same  kind  of  phenomena  as  tnose 
observed  in  a  ^in.  orcunary  plano-convex 
lens,  transmitting  an  exceedingly  minute 
beam  of  soliir  hght.  (See  Circular  Solar 
Spectra,  Proc,  Roy,  Society ,  by  the  writer.) 

These  coloured  beads,  much  smaller  than 
the  regular  diatomic  bosses,  were  once  ob- 
served in  nine  different  focal  planes*  rising 
by  minute  focal  chants.  The  most  re- 
markable was  a  very  brilliant  pearly-white 
disc.  Many  years  of  observation  elapsed 
before  the  interesting  discovert'  was  made 
that  these  icell-dejined  ringed  beads  were  the 
images  formed  by  the  different  rays  of  light  of 
the  condenser* s  bright  apertures — the  proof  of 
which  wa??  offered  by  introducing  a  black 
central  stop,  which  immediately  produced  its 
focal  ima^e  in  the  same  place  on  waving  it 
backwards  and  forwards.  Another  demon- 
stration was  the  exact  size  of  these  images  as 
produced  by  a  convex  lens  of  the  diatom 
whose  focus' was  calculated  in  the  following 
manner  : — 

Let  the  miniature  in  the  boss  be  measured 
to  be  (w)  times  smaller  than  the  object  placed 
beneath  2in.  lower.  Then,  if  (m)  and  (r)  be 
the  distances  of  the  object  and  image  &om 
the  centre  of  the  diatomic  bead — 

Let  also  th^  sum  of  these  distance  be  (d). 


or- 


u  -s-  V  ^  d. 


n  (/)  be  the  focal  length  of  ^the  minute 
diatomic  lens — 

«      r     / 

By  eliminating  {u\  and  (v)  from  these 
equations,  I  found  .(Transactions  of  Boyal 
Society,  Tart  U.  1870)  that— 

/ i 

m-f  2  +   i^ 
m 

So  that,  if  m  be  large — 

/=  -  nearly, 
m 

Example.— The  focal  length  of  a  minute 
lens  seeu  in  Cresicellia  superba  was  just 
l-eOOOin.,  and  for  a  stop  placed  2in.  below, 

m  '^  2   -^  ,-^.  =  12000;  that  is,  the  minia- 

ture  was  diminished  12,000  times,  whilst  the 
stop  being  Jin.  *in  diameter,  its  image  was 
1-48000,  a  magnitude  measured  with  little 

•  FosBil difttonw from  Richmond,  Viiyinia,  mountedin 
bftlnam  m  thin  they  floated  about,  and  no  certain  reoord 
of  position  could  be  made. 
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difficulty*  A  loin,  black  disc  12(>in.  distant 
was  diminished  by  the  diatomic  bead 
720000  times,*  and,  therefore,  moasurod  also 
l-48|000in.  diameter. 

The  calculation  and  measurement  of  the 
size  of  these  bead  images  afford  a  convincing 
proof  of  the  accuracy  of  the  diatomic  refrac- 
tions. Their  measurement  corresponding  with 
their  theoretical  value  is  all  ihe  proof  we 
desire    of    their  convexity.   Without  these 

Sossibilitiee  and  the  formula  already  just 
esciibod,  all  attempts  at  mathematical 
demonstration  would  nave  been  useless.  The 
whole  difficulty  is  avoided  by  measuring  the 
distance  between  the  object  and  its  image,  as 
the  centre  of  the  lenses  is  unknown.  The 
etjuivalent  lens  is  substituted.  This  formula 
the  writer  has  employed  for  twenty  years 
with  the  greatest  satisfaction.  It  was  a  new 
departui'e  in  optics. 

Minute,  but  very  perfect,  eidolic  dots,  jet 
black,  may  be  seen  above  each  spherule  of 
the  Peruvian  Actinon/clus,  None  of  these 
dots  are  visible  at  first  by  lamp,  as  the  image 
flame  extinguishes  them.  The  dots,  how- 
over,  may  be  recovered,  even  then,  by  most 
careful  maniptdation.  (The  whole  floor  is 
crowded  witib  the  smallest  granules  I  know.) 
As  a  general  effect,  the  ringed  focus  gives 
a  pure  white  disc,  which  then  turns  pale 
sapphire,  settling  down  to  a  dark  red  as  the 
focal  plane  is  changed. 

In  precision  of  form,  glitter  of  beading, 
and  Deauty  of  anungemont,  I  may  name 
Xavicula  nebulosa  as  surpassing  every  diatom 
I  ever  examined.  The  beading  is  mostly 
transverse,  and  the  disc  oval,  with  a  strong 
medium  suture.  The  Cocoriei^j  mounted  in 
.iftyrax,  exhibits  a  beautiful  flat  surface.  A 
vorj  splendid  example  of  a  brilliant  yet  most 
tdehcately -beaded  diatom  is  the  Hutilaria 
rtidiata    (Oamaru),    grotesquely    imitating 


Fio.  3. 


i»me  human  eyes  (Fig.  3).    The  true  optical 

effects  of  the  circumferential  beading  maybe 

indeed  described  as  wonderfuUv  pronounced. 

Diatomic  eclipsea  deferred  till  next  article. 


EEVIEW8. 

.A  Textbook  of  General  Asfrononvj.  By 
Charles  A.  Youno,  Ph.D.,  LL.D. 
Boston,  U.S. A.,  and  London :  Ginn  and 
Co. 

Tins  work  is  by  Prof.  Young,  of  Prince- 
ton, New  Jersey,  and  is  a  textbook  for  the 
general  course  in  colleges  and  schools  rather 
than  a  "popular"  treatise  on  astronomy. 
It  is  not  intended  for  beginners,  using  that 
term  in  its  generally  accepted  sense,  but  is 
an  admirable  working  book  for  students  who 
possess  an  elementary  knowledge  of  algebra, 
geometry,  and  trigonometry,  and  have  little 
time  to  spare  to  study  the  popular  treatises 
and  read  the  romance  of  the  science.  The 
work  aims  to  provide  the  reader  with  a  clear, 
accurate,  and  iustly- proportioned  statement 
of  astronomical  facts,  principles,  and  methods 
in  such  a  form  as  to  render  them  easily  com- 
prehended by  a  student  possessing  an 
avemgo  amount  of  nous.  Some  portions 
are  printed  in  smaller  type,  which  may 
be  read  when  further  information  is 
required,  but  which  may  be  skipped  by  the 
student  who  wishes    merely  to  acquire  so 

*  Here  d  =  120.  When  d  s  2m.,  the  miniatim  in 
dimimahed  12,000  tiinefl ;  when  d  ^  120,  it  is  diminished 
ODtixnm  smaUer  than  12,000  timM— i.e..  720.000  times; 
lAtn.  object  irould  have  (15  -r  72O,0CO  =}  l-4800Uth 
«niniattire. 


much  knowledge  as  will  enable  him  to  pass 
an  examination,  and  at  the  same  time  give 
him  a  solid  groundwork  on  which  to  bmld, 
should  his  tastes  lead  him  to  study  astror 
nomy  for  pleasure  or  as  a  hobby.  Prof. 
Young  makes  no  claim  for  special  onginality, 
because  he  has  utilised  the  work  of  others 
(and  acknowledged  the  help),  but  his  book  is 
not  a  mere  compilation,  and  it  has  this 
special  merit,  that  the  answer  to  almost 
any  astronomical  question  can  be  found 
in  its  pages,  whicn  number  more  than 
500.  We  have  several  excellent  text- 
books of  astronomy  on  our  shelves, 
but  we  can  make  room  for  Prof.  Young's 
work,  because  it  is  as  valuable  for  refer- 
ence as  it  is  to  the  student  who  wishes  to 
acquire  a  knowledge  of  the  sublimest  of  the 
sciences. 

Stellar  Evoluticn  and  its  Relations  to  Geolo- 
gi/'al  Time.  By  James  Croll,  LL.D., 
F.R.S.    London :  Edward  Stanford. 

AxYTHiXG  that  Dr.  Croll  writes  is  worthy  the 
attention  of  the  student,  and  even  those  who 
will  not  find  themselves  able  to  agree  with 
him  in  his  views  of  stellar  evolution  will  at 
least  acknowledge  that  he  presents  his  case 
in  an  interesting  maimer.  Every  student 
knows  that  the  sun  and  the  Solar  System 
possess  a  prodigious  amount  of  energy,  which 
may  have  been  derived  from  gravitation,  but 
which  mav  possibly  have  been  derived  from 
what  Dr.  Croll  calls  stellar  evolution.  He 
thinks  that  great  difficulty  has  been  expe- 
rienced in  accounting  for  the  origin  of 
comets  upon  the  nebular  hypothesis,  and 
that  the  attempt  to  compress  the  geological 
history  of  our  globe  mto  the  **  narrow 
space  "  allotted  by  the  physicist  is  hopeless. 
Gravitation  could  not,  according  to  present 
knowledge,  afford  a  supply  of  heat  sufficient 
for  more  than  twenty  million  years ;  but  it 
is  i)ossible  that  there  may  be  some  other 
source  of  heat  than  gravity.  The  work 
deals  with  the  subject  in  three  parts — ^The 
Impact  Theory  of  Stellar  Evolution,  Evidence 
in  Support  of  the  Theory  from  the  A^e 
of  the  S\m*8,  Heat ;  and  Evidence  m 
Support  of  the  Theory  from  the  Pre- 
nebular  Condition  of  the  Universe.  Dr. 
Croll  deals  with  the  various  theories  and 
hypotheses  which  have  been  advanced,  and 
he  says  that  we  have  no  grounds  to  conclude 
that  there  is  an3rthing  eternal  but  God,  tim6, 
and  space.  If  time  and  space  are  subjective, 
then  God  alone  was  uncreated.  We  have 
said  enough  to  show  the  tendency  of  the 
work ;  but  wo  may  mention  that  Dr.  Croll 
promises  to  consider  the  matter  at  greater 
length  in  a  volume  commenced  some  years 
ago,  on  "Determinism,  not  Force,  the 
Foundation-stone  of  Evolution.'' 

The  Voltaic  Accumulator,  By  Emile  Rey- 
NIER.  Translated  from  the  French  by 
J.  A.  Beiily.  London:  E.  and  F.  N. 
Spon. 

Those  who  wish  to  have  full  information 
about  accumulators  will  find  it  concisely 
given  in  this  work  by  M.  Reynier,  which  Mr. 
Berly  has  translated.  It  is  an  elementary 
work  explaining  in  a  didactic  manner  all  the 
practical  and  scientific  advances  made  with 
the  voltaic  accumulator  since  Plante 
introduced  his  secondary  battery.  M. 
Heynier  has  taken  a  step  which  renders 
this  work  of  historical,  as  well  as 
scientific,  value ;  for,  as  far  as  pos- 
sible, he  has  given  references  to  the  works, 
inventions,  and  patents  mentioned,  and 
though  he  acknowled^s  that  some  real 
inventions,  not  known  m  France,  may  have 
been  omitted,  it  is  doubtful  whether  any- 
thing of  real  value  about  accumulators  will 
not  be  found  in  his  pages.  FormulsB  and 
other  data  necessary  for  making  calculations 
as  to  the  utilisation  of  secondary  currents 
are  given,  and  there  axe  some  pages  on  the 
useful  applications  of  p  Aco0***« 

to  M.  Eeynier,  *'th 


fields,  rendered  possible  by  the  use  of  the 
voltaic  accumulator,  will  bring  an  industml 
revolution,  the  social  consequences  of  whicli 
can  already  be  perceived."  That  is  to  l« 
done  apparently  by  what  the  author  calls 
**  Caption  of  Natural  Forces."  We  8uspe<;t 
the  coals  will  not  be  abandoned  just  vet ; 
but  this  book  will  be  verj'  useful  to  tno^* 
who  want  to  know  all  about  accumulators 
including  their  application  to  aerial  navi- 
gation. 

The  Book  of  the  Lantern.  By  T.  G.  Hep- 
worth,  F.C.S.  London  :  Wyman  and 
Sons. 

This  is  a  work  which  may  be  commended  to 
the  attention  of  all  lantemists,  as  it  is  a 

Practical  guide  to  the  working  of  the  magic- 
intern,  and  contains  full  directions  for 
making  slides.  The  author  has  had  a  gfHid 
deal  01  experience,  and  writes  with  a  full 
knowledge  of  his  subject,  both  theoretical 
and  practical.'  He  commences  with  a  chapter 
on  the  construction  of  the  lantern,  then  ex- 
plains the  optical  systom  on  which  its  c£PocL< 
mainly  depend,  and  then  goes  on  to  explaiu 
the  making  of  oxygen  and  the  managemout 
of  the  limelight.  The  author  was  for  many 
years  lecturer  at  the  Polytechnic  when  tkt 
institution  was  the  delight  of  the  children, 
and  the  title  he  has  adopted  for  his  work  k 
well  deserved,  for  it  contains  everything  that 
anyone  who  essays  to  exhibit  with  the  lantern 
can  desire  to  have  in  the  shape  of  print.  Of 
late  years  the  lantern  has  been  greatly  im- 
proved, and  the  number  of  those  who  luw  it 
tor  the  purpose  of  education  or  amuscmt^ut 
has  vastly  increased.  To  those  who  do  n<t: 
know  what  can  be  done  with  the  **ina,2:i'' 
lantern  we  suggest  a  perusal  of  Mr.  liq^ 
worth's  "Book." 

The  Moulder's  Ready  Reckoner.  By  David 
Neavb.  Aberdeen :  The  University  Pres^. 

This  is  one  of  those  really  useful  manual^ 
which  appear  only  at  intervals.  It  is  com- 
piled by  a  practical  workman  who,  from  Li» 
experience  in  the  **  shop  " — a  generic  term- 
knows  what  is  required,  and  does  what  he 
can  to  supply  it.  Noticing  an  early  edition 
we  said  that  an  essentially  practical  work 
like  Mr.  Neave's  is  sure  to  be  of  considerable 
utility  in  the  foundry ;  but  we  notice  tbi^. 
the  fourth  edition,  at  greater  length  than  \& 
usually  given  to  reprints,  because  it  ha^ 
been  considerably  enlarged,  and  contains 
many  tables  of  great  use  in  the  foundry.  A 
new  table  has  been  added  to  this  editioo. 
containing  constants  which  give  the  lenzth 
of  chord  uiat  will  divide  any  size  of  a  circle 
into*  any  number  of  equal  parts  between  3 
and  82.  The  little  book,  which  fits  readily 
into  the  jacket  pocket,  is  a  veritable  vade- 
mecum  for  the  moulder. 

Tlifi  Watch  and  Clockmakers'  Handbook.  By 
F.  J.  Beitten.  London :  W.  Kent  anJ 
Co. 

This  is  the  seventh  edition  of  what  is  known 
as  "Britten's  Handbook,"  but  it  contains  a 
good  deal  of  new  matter,  notably  informatiw 
about  dock  and  watch  repairing  and  clean- 
ing, the  repair  of  musical  boxes,  and  descrip- 
tions of  new  tools,  &c.  Under  the  authors 
careful  supervision  the  work  has  grown  in 
value,  and  is  now  an  almost  indispensabl*^ 
*•  handbook"  for  the  watch  and  clocknuik'T 
who  wishes  to  keep  himself  acquainted  with 
the  advances  made  in  connection  with  hL* 
branch  of  industrial  art.  We  know  of  ii» 
better  present  for  a  lad  apprenticed  to  th*' 
watch  and  clock  trade ;  and  it  would  bo  woll 
if  every  apprentice  would  read  it  and  ftu'Iy 
it  thoroughly,  for  thei*e  is  a  great  deal  (.»i 
valuable  information  connected  with  the  ai't 
of  the  watchmaker — and  the  trade,  tot>.— t" 
be  found  within  its  covers.  In  these  cbv'. 
no  apprentice  can  afford  to  neglect  any  opp<>r- 
tuai^  of  learning  everything  connected  witi 
'^;  and  the  fact  that  this  work  I*  'J^ 
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its  seTontli  edition  is  a  proof  tliat  it  lias  been 
appi-eciated  in  its  earlier  forms. 

We  have  also  received  Bench  Work  in 
Wood,  by  W.  F.  M.  Goss  (Boston,  U.S.A. : 
Ginn  and  Co.),  a  pi-actical  treatise  on 
joiner's  work,  admirably  adapted  for  use  in 
technical  schools.  The  author,  we  may 
mention,  is  Professor  of  Practical  Mechanics 

in  Purdue  University,  Indiana. Firework 

Afaking  for  Amateurs,  byW.  H.  Browxe, 
Ph.D.,  M.A.,  L.R.C.P.  (London:  L.  Upcott 
Gill),  is  a  manual  by  a  well-known  professor 
of  the  art  of  firework  making,  and  is  so 
clearly  written,  and  so  fully  illustrated,  that 
a  novice  ought  by  its  aid  to  be  able  to  make 
almost "  anything  connected  with  the  art  of 
pyrotechny.  It  contains  more  than  200 
lUiLstrations,  a  useful  index,  and  the  direc- 
tions are  so  explicit  that  one  feels  tempted  to 

8ot  to  work  and  make  some  fireworks. 

Force  and  Energy,  by  Grant  Allex  (London : 
Longmans)  is  a  treatise  which  may  or  may 
not  find  many  readers.  It  seems  that  its 
origin  arose  out  of  Mr.  Allen's  perusal  of 
cei*tain  dynamical  ti'eatises  by  Clerk  Maxwell, 
Tait,  Stewart,  and  Helmholtz,  and  it  is 
published  because  Mr.  Allen  believes  his 
views  to  be  correct.  It  is  a  work 
the  student    should    peruse,     even    if    he 

faQs    to     agree     with    the    'author. A 

Dictionary  of  Photography,  by  E.  J.  Wall 
(London :  Hazell,  Watson,  and  Ymey, 
Limited),  is  a  useful  work,  though  we 
scarcely  understand  **  zincography  "  to  be  a 

mere  etching  process. Che  Chemistry  of 

Photography,  by  Raphael  Meldola,  F.R.S. 
(London  :  Macmillan  and  Co.),  is  one  of  the 
•*  Nature  Series,"  and  is  a  reproduction  of 
the  excellent  lectures  delivorea  by  the  pro- 
fessor at  the  Finsbury  Technical  College. 
The  photographer  who  wishes  to  excel  should 

study  this  work  carefully. The   Metal- 

lurgy  of  Chid,  by  M.  EissLER  (London: 
Crosby  Lockwood  and  Son),  is  the  second 
edition  of  a  work  which  we  noticed  recently ; 
but  it  has  been  much  enlarged,  and  now 
covers  the  whole  field  of  gola  mining  and 
gold  refining,  including  the  recent  processes 
adopted  wiui  the  view  of  securing,  if  pos- 
sible, all  the  gold  in  the  ore. Gleanings  in 

Science,  by  Ger^\ld  Molloy,  D.D.,  D.Sc. 
(London:  Macmillan  and  Co.),  is  a  series  of 
populai*  lectures  on  scientific  subjects  by 
the  rector  of  the  Catholic  University  of 
Ireland,  dealing;  mainly  with  the  theory 
of  heat,  with  lightning,  the  storage  of  energy, 
electricity,  and  the  glaciers  of  the  Alps.    It 

is  a  most  readable  and  instructive  work. 

Engine- Driving  Lfe,  by  Michael  Reynolds 
(London  :  Crosby  Lockwood  and  Son),  is  the 
.second  edition  of  a  work  which  gives  the 
public  some  idea  of  the  **  stirring  adventures 
and  incidents  in  the  lives  of  locomotive 
engine-di-ivers."  Mr.  RejTiolds  has  added 
some  additional  chapters,  and  we  are  glad  to 
find  that  a  second  edition  has  been  called 
for,  as  the  more  the  public  learn  of  the  rail- 
-way  driver's  life,  the  sooner  wiU  he  have  all 
such  safeguards  as  science  can  provide.    No 

ono  deserves  them  more. How  to  Select 

Wood-ioorking  Machinery,  by  J.  Stafford 
Kaxsome  (London :  William  Rider  and  Son), 
is  a  little  work  that  may  be  useful  to  those 
engaged  in  cutting  up  and  shaping  timber. 

Museums  and  Art  Galleries,  by  Thomas 

Greexwood,  F.R.G.S.  (London:  Simpkin, 
Marshall  and  Co.),  is  an  interesting 
description  of  what  has  been  done  in 
this  country  to  establish  museums  and 
provide  buildings  in  which  works  of  art 
can  be  exhibited.  Mr.  Greenwood  says, 
however,  "  that  it  is  only  the  rate-supported 
museums  which  are  doing  really  useful  work. 
Museums  supported  by  subscriptions  and 
voluntary  donations  are  in  a  state  of  de- 
crepitude and  decay."  Mr.  Greenwood  gives 
some  account  of  what  has  been    done  in 

foreign  countries. Thioretical   Mechanics, 

by  J.  Edward  Taylor,  M. A., Lend.  (Lon- 
don: Longmans^  is  a  textbook  for  those 
reading  on  the  lines  of  the  syllabus  of  the 


Science  and  Art  Department,  by  the  head- 
master of  the  Sheffield  Science  Schools. 

Transmission  of  Potoer  by  Fluid  Pressure,  by 
William  Donaldson,  M.A.,  M.Inst.C.E. 
(London :  E.  and  F.  N.  Spon),  is  a  technical 
treatise  discussing  the  question  whether  air 
or  water  is  the  better  medium  for  trans- 
mitting power.  Mr.  Donaldson  agrees  with 
the  majority  of  engineers  that  water  is  the 

most  useful. How  to  Make  a  Dynamo,  by 

Alfred  Crofis  (London  :  Crosby  Lockwood 
and  Son)  is  the  second  edition,  revised  and 
enlarged,  of  a  work  originallv  called 
"  The  Electric  Light,  and  How  Produced." 
Mr.  Crofts'  directions  for  making  a 
dynamo  are  sufficiently  complete  to 
enable  any  intelligent  amateur  to  con- 
struct one  of  the  machines  for  producing 

the  electric  light. The  iScientific  Works  of 

C,  William  Siemens,  Kt,,  F.R.S.,  edited  by 
G.  F.Bamber,  C.E.  (London:  John  Murray), 
are  the  collected  papers  of  a  distinguished 
scientific  worker,  published  by  his  desire. 
They  occupy  three  volumes,  and  are  divided 
into  **Heat  and  Metallurgy,"  **  Electricity 
and  Miscellaneous  Subjects,  **  Addresses  and 
Lectures."  The  papers  in  each  volume  are 
arranged  in  chronological  order,  which  will 

facilitate    the    work    of    the    student. 

Plotting  or  Oraphic  Mathematics,  by  R. 
WoRMELL,  D.Sc,  M.A.  (London:  Waterlow 
and  Sons) ;  and  Graphics,  or  the  Art  of  Calcu- 
lation by  Drawing  Lines,  by  Robert  H. 
Smith  (London :  Longmans),  are  two  works 
which  deal  with  a  subject  that  has  been  taken 
up  with  energy  during  recent  years.  Dr. 
Wormell*8  is,  "to  a  certain  extent,  a  pre- 
liminary work,  while  that  of  Prof.  Smith  is 
perhaps  the  most  elaborate  treatise  yet  pub- 
lished. The  atlas  of  diagrams  forms  a  sepa- 
rate   volume. Warrens    Table- Book,    by 

Rev.  Isaac  Warren,  M.A.  (London:  Long- 
mans], is  a  useful  little  work  outside  the 
school,  as  it  ^ves  the  weights  and  measures 
used  in  the  JBritish  Empire  and  the  metric 

system. Dry  Rot  in   Timber,  by  W.  H. 

BiDLAKE,  M.A.,  A.R.I.B.A.  (London:  B.  T. 
Batsford),  is  a  short  treatise  which  might  be 
studied  with  advantage  by  those  who  desire 
to  build  houses  which  may  last  beyond  the 
ninety-nine  years. History  of  the  Trans- 
former, by,F.  UrrENBORN  (London:  E.  and 
F.  N.  Spon),  is  a  useful  little  tractate,  by 
the  chief  of  the  electro-technical  testing 
station  in  Munich,  which  will  interest  all 
who  study  the  development  of  alternating 
current  transformers — that  is,  all  engaged  in 

electric      lighting. Practical     Electrical 

Measurement,  by  J.  Swinburne  (London: 
H.  Alabaster,  Gatehouse,  and  Co.),  is  a  work 
that  will  be  valued  by  many  electrical  engi- 
neers, especially  as  the  author  has  avoided 
the  use  of  mathematical  symbols. — Electric 
Bells  and  all  about  Them,  by  S.  R.  Bottone 
(London :  Whittaker  and  Co.),  is  a  work  the 
title  of  which  explains  all  that  is  needed, 
especially  to  our  readers  who  are  familiar 
with  the  author's  painstaking  method  of 
description.    It  is,  as  he  puts  it,  **  a  practical 

book  for  practical  men." A  Dictionary  of 

Explosives,  by  Major  J.  P.  Cundill,  R.A. 
(London:  Hamilton,  Adams,  and  Co.),  is  an 
altogether  exceptional  work,  of  the  greatest 
value  to  those  engaged  in  studying  the  nature 
and  propei-ties  of  the  numerous  explosives 
now  known  to  modern  science.  The  work 
really  comes  from  Chatham,  and  is  based  on 
a  course  of  lectures  delivered  at  the  School  of 
Military  Engineering.  It  is  interleaved  with 
blank  pages,  on  which  additions,  printed  as 
supplements  to  the  R,E»  Journal,  can  be 
pasted    or    gummed.     The   work  has  been 

edited  by  Major  Francis  J.  Day,  R.E. 

How  to  Choose  a  Pianoforte  or  Amfrican 
Oi'gan,  by  Farley  Newman  (London:  F. 
Pitman),  is  a  little  pamphlet  which  we  can 
recommend  to  the  earnest  attention  of  those 
about  to  buy  an  instrument  of  the  kind 
referred  to.  If  they  pay  heed  to  the  admo- 
nitions of  the  writer  they  will  probably  not 
be  disappointed  with  their  purchase. A 


Manual  of  Rules,  Tables,  and  Data  for 
Mechanical  Engineers,  by  Daniel  KlXNE^VR 
Clark  (London :  Blackie  and  Son),  is  the 
fourth  edition  of  a  woik  which  has  made  a 
place  for  itself  in  the  library  of  every  engi- 
neer and  all  who  have  to  make  calciilations 
in  connection  with  works  of  construction. 
It  is  full  of  useful  information,  and  is  one  of 
those  books  which  are  always  kept  * '  handy 

for  reference." An  Elementary  Treatise  on 

Mechanics,  by  Rev.  l3A.\c  Warren,  M.A. 
(London  :  Longmans),  is  a  work  which  will 
commend  itself  to  teachers,  because  it  con- 
tains a  large  number  of  **  Exercises,"  and  it 
is  therefore  also  suited  to  those  who  cannot 

avail    thenLselves    of    class    teaching. 

Practical  Iron  Founding  (London :  Whittaker 
and  Co.)  is  by  a  writer  whose  contributions 
to  knowledge  are  often  read  by  oui*  sub- 
scribers, and  is  intended  to  give  a  condensed 
account  of  the  principles  and  practice  of  Iron 
Founding  for  the  use  of  the  student  and  the 

Practical  man.  Some  notes  on  patents  which 
ave  been  taken  out  for  inventions  in  ma- 
chine moulding  will  be  specially  useful  to 
those  interested  in  that  branch  of  the  art. 


EICEINSON  S  PATEKT  IHDICATIV& 

CALIPEBS. 

THESE  calipers  arc  provided  with  a  circular 
scale  and  indicator,  and  may  be  used  with- 
out the  aid  of  a  rule.     They  are  constructed  in 


two  parts— viz.,  one  arm  with  circular  scale  in 
one  picLO  of  metal,  and  one  ann  and  indicator  in 
another  piece.  These  arms  are  fixed  in  the 
ordinary  way  by  means  of  a  pin  and  washers. 
When  the  arras  are  extended  the  distance  fitjm 
point  to  point  is  given  accurately  by  the  indi- 
cator on  the  dial  or  scale,  which  is  divided  into 
inches  and  parts  of  inches.  By  the  use  of  the 
indicating  calipers  it  is  claimed  that  the  rule  rs 
not  only  dispensed  with,  but  the  trouble  and 
annoyance  often  caused  by  the  rule  being  out  of 
reach  or  misplaced  are  avoided.  The  dial  as 
illustrated  is  drawn  to  a  scale  of  §in.  to  lin. 
The  device  has  been  patented  bv  Mr.  H.  Ricldn- 
8on,  of  Islington. 


IMPEOVEMENTS  IN  THE  WINI>IN& 

OF  CLOCKS. 

RATHER  a  novel  idea  in  connection  with 
the  winding  of  clocks  has  been  patented 
in  this  country  by  Mr.  C.  Bickford,  of  Boston, 
Mass.,  and  Mr.  /.  Swann,  of  New  York.  Thi» 
invention  has  for  its  object  to  enable  the  time 
movement  of  a  clock  to  be  wound  by  the  opera- 
tion of  the  spring  of  the  striking  movement,  and 
it  consists  in  the  combination  with  the  time 
movement  and  the  striking  movement,  and  then- 
operating  springs,  of  a  connection  between  the 
springs  whereby  the  rotation  of  the  band  of 
the  striking  movement,  during  the  operation  of 
the  striking  movement  and  the  unwinding  of  its 
spring,  is  caused  to  wind  the  spring  of  the  time 
movement ;  the  latter  being  therefore  wound  at 
frequent  intervals  and  kept  in  a  nearly  uniform 
state  of  tension — an  obvious  advantage.  Fig.  I 
represents  a  front  elevation  of  a  clock  movement 
embodying  the  invention.     Fig.    2  represents  a 
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arbor  i.  The  rotation  of  the  arbar  >,  lij  U* 
■triking  Bpiing  i,  ii  impartod  to  the  aibn  I,  uj 
the  pins  >  of  the  latl^  act  on  the  inn  r,  ud 
altamately  raise  and  release  the  hammer  ia  i 
manner  well  known.  All  the  opetatiTfl  puti«{ 
the  strikinR  movement  am  not  ihown.  at  ihi 
inrention  £>es  not  relate  to  the  ctmaUudiriii 
theroof,  but  ma;  be  used  with  any  mititjc 
■trikiilg  movement. 


nde  elemtion  of  the  same,  the  dial  being  re 
in  both  fignree.     Fig.  3  reproK   ' 
•■      -   -   *■      -      •     ■■  J  dia.m 

of  the  striking  movement  of  a  clocli, 
rotated  by  the  spring  vhen  the  striking  moiihonism 
is  in  operation,  as  in  any  spring-driven  striking 
movement,  the  barrel  a  haring  a  gear  e  formed 
on  or  attached  to  it,  irhich  gear  forma  a  part  of 
the  naoal  striking  movement ;  d  represents  the 
usual  winding  post  or  arbor,  which  supports 
the  striking  spring  and  ita  barrel,  aud  is  operated 
Hit  usual  by  a  key  to  wind  ap  the  striking  spring  ; 
(  represents  the  barrel  containing  the  going  or 
time  movement  spring  f.  The  barrel  e  has  formed 
oa  or  attached  to  it  a  gear,  g,  which  fonns  a  part 
of  tfee  time  train,  the  latter  being  orjmnised  in 
the  Diual  or  any  suitable  manner.  The  arbor 
f',  which  Bupporls  tho  going  spring/,  and  takes 
the  plac«  of  the  usual  winding  post,  whereby  the 
going  spring  is  wound  by  a  key  applied  thereto, 
u  not  formed  to  receive  a  key,  but  is  connected 
by  suitable  gearing  with  the  barrel  a  of  the 
striking  movement,  so  that  at  each  operation  of  the 
striking  movement  the  rotation  of  the  barrel  i 
caused  by  such  operation  will  rotate  tho  arboi 
ff'  in  the  direction  required  to  wind  the  going 
^ring. 

Any  amngement  of  gearing  whereby  this 
result  will  be  effected  may  be  adopted  without 
departing  from  the  spirit  oi  the  invention,  "' 
patentees  show  the  arbor  i  having  the  ]>i 
J,  that  engages  with  the  seex  a  on  the  winding 
barrel,  extended  through  the  plate  {  of  the  sup. 

rrting  frame,  and  provided  wilh  another  pinior 
which  meshes  with  a  pinion  m  on  the  arboi 
fi  of  the  going  spring-.  It  willbe  seen  that  by  this 
operation  of  the  striking 
to  partially  wind  the  going 
■pnng,  so  cnai  ine  latter  is  paitially  wount' 
lowt  once  each  hour,  and  twice  each  hour  in  i 
tho  strikins  movement  strikee  the  half-hoai«. 

The  chief  advantages  of  this  improyenaent  i  .  „ 
be  staled  as  follows :  —The  going  spring  ia  kept 
at  a  nearly  imiforin  stisngtb  or  tension,  instead 
of  varying  from  a  condition  of  strong  lension  to 
one  of  weak  tensioD,  as  is  the  case  with  springs 
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hich  are  wound  at  long  intervals,  as  in  ordinary 
Lgbt-day  or  even  twenty-four-hour  clocka.  A 
jmparatively  light,  and  therefore  compact, 
oing  spring  can  be  employed,  requiring  for  its 
■in<Ong  but  little  eipenditure  of  power  from 
the  striking -movement  spring,  and  occupying 
but  little  room.  The  going  spring  will  neces- 
sarily bo  wound  more  during  the  latter  part  of 
each  period  of  twelve  hours,  beginning  at 
'   >'clock,  than  during  the  earlier  part  of  that 


0: 


period :  but  fi"  variation  will  not  affect  : 
than  two  coils  of  the  spring — that  is  to  say,  the 
spring  will  only  have  two  more  coils  under  ten- 
sion when  at  ita  highest  state  of  tension  than 
when  at  the  lowest  state.  In  an  ordinary  clock 
movement,  which  is  wound  by  a  key  at  in- 
tervala  of  eight  days  or  thereabouts,  this  differ- 
ence  usually  involves  as  many  as  eight  coils  of 
the  spring.  To  guard  against  over-winding  of 
the  roinr-spring  ita  outer  end  may  be  attached 
to  a  bond  or  shoe,  o,  in  frictionat  contact  witt 
the  inner  surface  of  the  barrel  e,  and  adapted  t< 
slip  thereon  when  the  spring  is  entirely  wound  , 
the  pressure  of  the  shoe  in  the  barrel  being 
reduced  by  the  entire  winding  of  the  spring,  w 
that  the  shoe  slips  on  the  barrel,  p  repre- 
sents the  hammer  of  the  striking  move- 
ment, the  same  being  arranged  to  strike 
a  gong  or  s  spiral  wire  (not  shown). 
This  hammar  is  attached  to  a  rocking 
arbor,  j,  which  has  an  arm,  r,  projecting  into  the 
path  of  a  series  of  pins,  i,  which  are  affixed  to  a 
wheel,  (,  which  is  affixed  to  an  arbor,  t',  having  a 
pinion,  ■,  meshing  with  the  gear  wheel  i'  on  the 


OolorlmetFlo    DetarmlnKtion   of   Combined 
Ou-bon. 

WHEN  iron  or  steel  is  dissolved  innitritadd 
free  from  chlorine,  the  resulting  soluticQ 
is  colourless,  or,  at  the  most,  of  a  greenish  linl. 
If,  however,  combined  carbon  be  present,  tin 
Bointion  will  be  of  a  brown  colour,  varriiit  in 
depth  of  tint  in  proportion  to  the  amount  reo- 
tajiied  in  the  metal.  This  jjtoperty  of  mnibiiitl 
carbon  rendera  the  determination  of  the  asm, 
both  esOT  and  rapid,  as  by  simply  comparing  Ihi 
depth  <a  the  colouraUon  of  a  solntion  conlainiia 
an  unknown  amount  of  combined  carbon  vii^ 
that  of  a  standard  solution,  obtained  under  |ik- 
dsely  similar  conditions,  conturung  a  knr.m 
amount,  the  quantity  contained  in  the  foma 
may  be  arrived  at.  T^n  this  principle  Eggtiti't 
colorimetric  lest  is  founded.  Although  am^r 
and  rapid  of  execution,  the  value  of  tliii  arliii 
as  a  means  of  accurately  delonnining  Ihr  ma- 
bined  carbon  is  very  llmitod,  aa  it  fails  to  formsk 
anything  like  reliable  resulta  with  atseb  Uul 
have  been  hardened  or  contain  over  075  per  rttl 
combined  carbon.  As  is  evident,  the  test  nsa- 
Eitat«9  the  emploj-mont  of  ■' standard  "  stalJ  it 
which  the  eomhinod  carbon  has  been  cantiiliT 
determined  by  combustion,  and  it  is  absololeii 
necessary  that  these  be  of  the  same  manolacloR. 
and  contain  as  nearly  as  possible  a  like  iicoiail  d 
combined  carbon  as  the  specimens  being  m- 
mined.  Apropos  of  standards,  we  may  renart 
that  in  our  experience  the  employment  ol  Uul 
sugar,  coffee,  ic,  as  such,  have  proved  far  (no 
satisfactory. 

For  the  analysis,  0-20  gramme  ot  the  anifli 
is  weighed  out  into  a  test  tube,  aboot  fii 
Jm.  diameter,  and  a  similar  weigh!  o!  It- 
stai!dard  stoel  into  a  Uke  tube.  Five  cubic  cmL- 
idtresof  nitric  acid,  sp.gr,  1 -20,  free  from  cUonw, 
I  then  added  to  each  tube,  and  when  all  si^'« 
I  at  an  end  tho  tubos  placed  in  a  vessel  iimtw- 
ig  water  mnintained  at  boiling  Icmperatm*  aol 
oUowod  to  remain  there  for  15  minutes.  ^>T« 
this  period  bM  expired  tho  tubes  are  simult^- 
ously  withdrawn,  the  crust  adhering  to  the  nte 
being  dissolved  by  causing  the  solution  Wlc' 

it,  and  cooled  by  plaMig  in  a  bcdkerof  "W 

r.  The-  solution  of  tlie  standard  ii  Ita 
decanted  without  loss  into  a  gradusled  W 
closed  at  one  end,  of  100  cubic  csntini.'lM 
capacity,  dirided  into  one- tenth ;  tho  Im"=« 
rinsed  out  with  the  smallest  pOBsiblo  qu>™7.fi 
cold  water,  the  washings  added  to  the  "nun  b"U 
of  tho  solntion,  which  is  then  diluted  inf  "■ 
■water  until  the  volume  occupied  in  cll^^"T 
mdlrea  is  a  power  of  the  carbon  contamea  id  :« 
steel.  Thus,  a  standard  solution  «W"'»^jr 
per  oont,  of  combined  carbon  would  be  dJuttJ^ 
a  volnzne  measuring  five  cubic  centun™**'  r^ 
is  the  eighth  power.  After  dUntioo.  the  soi^ 
is  mixed  by  closing  the  open  end  of  the  tube  ™ 
the  thumb  and  inverting  several  tipM-.  ' 
solution  of  the  sfoel  under  oiaminaliwi  i! 
tranaforred  to  a  tnbo  of  a  lite  grai"*'^  ?r° 
and  capacity  as  the  standard,  the  lasl  I"™^ 
rinsed  in  with  the  smaUest  quMt.lT  '^J™ 
water  possible,  and  the  lipoid  mined  «t1»^ 
dilvlien.  If,  upon  comparmg  the  tinls 
two  Bolntiona  bj'  holding  the  tubos  aide  \f!^ 
before  a  window,  with  a  piece  of  whi"  "^ 
paper  behind  them,  it  is  found  that  the  bto 
darker  than  tho  standard,  the  1°""°^. 
diluted  with  cold  -water. -^ddod  in  '^.'^^ 
titiee  at  the  time,  the  solution  =>^^.^b 
each  fresh  addition,— until  equably  "'  '^ 
obtained.  Tho  volume  in  cubic  .«»S. 
occupied  by  the  solution  when  this  u  '  ^ 
mulfipliedby  the  power  to  ''bich  tboJ^'T. 


-was  diluted,  will  equal  the  comWned  wriw 

tained  in  the  sample.  ^^  "  g 

Sometimes  the  solution  of  tho  "(tsDw^ 
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darker  than  the  sample  undor  examination.  When 
BQch  is  the  case,  ^e  yolimie  of  the  standaid 
IB  doubled,  and  upon  the  obtainment  of  equality 
of  tints  only  half  the  volume  occupied  by  the 
solution  of  the  sample  taken. 

Sulphur. 

Of  the  various  methods  employed  for  the 
determination  of  this  constituent,  the  one  in 
which  the  sulphur  is  converted  into  sulphuric 
acid,  with  suMequent  precipitation  as  barium 
sulphate  (BaSOJ,  is  by  far  the  most  accurate. 

The  analysis  is  performed  on  two  or  four 
gxammes,  according  to  the  amount  of  sulphur 
supposed  to  be  present.  Place  this  quantity  in  a 
porcelain  dish,  dissolve  in  60  cubic  centimMares 
of  nitro-hydrochloric  add,  and  take  the  resulting 
solution  to  complete  dryness.  Heat  the  dry 
reaidue  strongly,  dissolve  in  hydrochloric  acid, 
again  take  to  dryness,  remoisten  with  hydro- 
chloric acid,  and  evaporate  until  a  crust  com- 
mences to  fonn  upon  the  surface  of  the  solution, 
which  dissolve  in  a  few  drops  of  hydrochloric 
acid.  By  thus  repeatedly  evaporating  with 
bydrochlorio  acid,  the  nitric  add  is  expelled,  and 
the  presence  of  an  excess  of  add  avoided ;  two 
very  necessair  conditions  for  the  obtainment  of 
accurate  results,  the  former  because  the  presence 
of  nitric  add  or  nitrates  would  result  in  the  pre- 
cipitation of  barium  nitrate  along  with  the  banum 
sulphate ;  and  the  latter  on  account  of  barium 
sulphate  beiujp^  soluble  in  add  solutions  of  ferric 
chloride.  Alter  dilution,  filter  off  the  silica  and 
wash  filter  and  contents  with  dilute  hydrochloric 
add  and  water.  Make  up  the  filtrate,  contained 
in  a  large  beaker,  with  water  to  a  volume* 
measuring  half  a  litre,  add  ten  cubic  oentimMxes 
of  a  solution  of  barium  chloride — dissolve  one  part 
of^  the  crystals  in  ten  of  water — thoroughly 
mix  the  liquids,  cover  the  mouth  of  the  betucer, 
and  allow  to  stand  at  rest  in  a  moderately  waim 
place.  After  the  lapse  of  24  hours,  siphon  off, 
ivithout  disturbing  the  predpitate,  aa  much  as 
possible  of  the  dear  supernatant  liquid,  and  pass 
the  remainder,  together  with  the  predpitate,  on 
to  a  Swedish  filter-paper,  which,  together  with 
contents,  wash  three  or  four  times  with  a  dQute 
solution  of  hydrochloric  add — one  of  acid  to 
twenty  of  water — and  subsequently  thoroughly 
with  hot  water.  Finally,  transfer  filter-paper 
and  contents  to  a  crudble,  ignite  at  a  strong 
heat,  and  wdgh  the  resulting  barium  sulphate, 
BaSOi,  which  contains  13 -37  of  suJphur. 

Phosphorus. 

The  method  ^nerally  employed  for  the  deter- 
mination of  this  element  is  that  known  as  the 
molybdate  process,  in  which  the  phosphorus  is 
converted  into  phosphoric  add,  and  subsequently 
predpitated  as  ammonium-phospho-molybdate 
by  means  of  a  solution  of  ammonium  molybdate. 

Preparation  of  Ammonium  Molybdate  Solution, 
— Dissolve  60gr.  of  the  crystals  m  water,  make 
up  to  a  volume  measuring  a  litre,  add  60  cubic 
centimetres  of  ammonia,  '88  sp.gr.,  allow  to 
stand  for  two  or  three  days,  and  decant  from 
any  predpitate  formed. 

For  analysis  two  or  four  grammes  of  the 
sample,  according  to  the  amount  of  phosphorus 
presumably  present,  are  dissolved  ia  60  cubic 
centimetres  of  nitro-hydrochloric  add,  the  solu- 
tion taken  to  dryness,  t  and  the  silica  separated 
as  previously  described.  To  the  filtrate,  which 
contains  the  phosphoric  add,  remaining  after  the 
separation  of  the  silica,  add  100  cubic  centimetres 
of  nitric  add,  sp.gr.  1*42,  and  evaporate  to  a 
syrupy  condition,  which  operation  repeat  three 
or  four  times,  by  which  moans  the  hydro- 
chloric add  is  expelled.  When  this  is  attained, 
nitric  add  is  added  to  the  syrupy  mass  in  suffi- 
dent  quantity  to  cause  it  to  flow  ^-eely  (the 
volume  of  the  solution  should  not  exceed  50  cubic 
centimetres),  50  cubic  centimetres  of  the  molyb- 
date solution  is  added,  the  containing  vessel 
weU  shaken  and  allowed  to  stand  at  rest  in  a 
warm  place  (at  a  temperature  of  50"*  C.),  during 
which  time  a  yellow  predpitate  of  ammonium- 
phospho-molybdate  will  come  down.  After  the 
lapse  of  ten  minutes,  deteimine,  by  smell, 
whether  the  solution  is  add  or  ammoniacal,  and, 
if  the  former,  add  ammonia  sp.gr.  >88  in  small 
quantities  at  a  time,  well  agitating,  and  allowing 
to  stand  at  rest  for  at  l3ast  five  minutes  after 
each  fresh  addition  until  it  is  only  slightly  so ; 
while  if  ammoniacal,  add  nitric  acid  sp.gr.  1*42 

*This  Mdiition  miut  ho  distinctly  add,  Imt  free  f^om 


■^  To  insure  complete  ozidatian  of  the  phoiphorua  to 
phoephoxic  add,  the  dry  man  nro^  be  strongly  neated. 
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until  slightly  acid.  When  the  risht  degree  of 
acidity  has  been  obtained,  allow  the  solution  to 
stand  at  rest  until  the  predpitate  has  completely 
settled  and  the  supernatant  liquid  is  dear,  when 
filter  through  a  tared  Swedish  filter  paper,  em- 
ploying a  dilute  solution  of  nitric  add — one  part 
add  to  ten  water — ^to  throw  on  the  predpitate. 
Wash  filter  and  contents  some  half-dozen  times 
with  the  dilute  add,  remove  to  the  water  oven, 
dry,  and  reweigh  to  detennine  the  phospho- 
molybdate,  which  contains  1*63  per  cent,  of  phos- 
phorus. 

The  successful  predpitation  of  phosphorus 
depends  upon  the  freedom  of  the  solution  from 
hydrochloric  acid,  and  especially  upon  the 
'obtainment  of  the  right  degree  qf  acidity.  What 
the  riffht  degree  of  addity  is  cannot  be  very  well 
definra ;  it  is,  however,  as  it  were,  two  or  three 
degrees  beyond  neutrality,  so  that  while  the 
amount  of  add  present  is  sufficient  to  prevent 
tiie  predpitation  of  ammonium  molybdate,  it  is 
insuffident  to  prevent  the  incomplete  predpita- 
tion of  the  phosphorus.  Erperience  alone  will 
enable  the  operator  to  detenmne  this  point. 

Should  arsenic  be  contained  in  the  iron  or  steel, 
a  portion  of  it  will  be  predpitated  as  arsenico- 
ammonium -molybdate,  along  with  the  phos- 
phorus. For  its  removal,  the  dry  residue 
obtained  on  evaporating  the  nitro-hydrochloric 
add  solution  of  uie  metal  to  complete  dryness  is 
dissolved  in  hydrodiloric  add,  a  hydrochloric 
add  solution  containing  one  gramme  of  pure  iron 
added,  the  whole  taken  to  diyness,  redissolved  in 
hydrochloric  add,  and  again  taken  to  dryness, 
which  operation  is  repeated  several  times. 
Finally  the  dlica  is  removed,  and  the  phosphorus 
determined  in  the  filtrate  by  the  method  above 
described. 

(To  he  continued.) 


difference  in  weight  between  the  charge  on  the 
weighing  pan  and  that  of  the  weight  pan,  and  then 
the  micrometer  is  examined  through  the  micro- 
scope. The  divisions  of  the  micrometer  which 
correspond  to  the  cross-wires  of  the  microscope 
vary  with  the  inclination  of  the  beam,  and  this 
gives  an  estimation  of  the  difference  of  charge  in 
tiie  two  pans  which  is  true  to  the  tenth  of  a  milli- 
gramme. 

The  operation  of  weighing  is  thus  much  fadli- 
tated,  and  a  result  can  be  obtained  as  delicate 
and  accurate  as  any  that  can  be  got  by  the  usual 
method  of  trial. 

An  indispensable  part  of  this  apparatus  is 
the  cylinder  A  A  which  contains  air  which  acts 
as  a  buffer.    This  tends  to  arrest  the  oscillation 
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A   HEW   BALAHCE. 

ANEW  chemical  balance  has  recently  been 
devised,  its  aim  being  to  increase  the 
rapidi^  of  weighings  that  may  be  necessary  in 
scientific  laboratories.  Fig.  1  gives  a  vertical 
section  of  the  instrument.  Fig.  2  shows  tiie 
general  view.  A  micrometer,  mm,  is  fixed  to 
one  of  the  extremities  of  the  beam,  and  is  divided 
into  a  large  number  of  divisions.  To  facilitate 
the  reading,  a  microscope  is  so  arranged  and 
f  ocussed  that  the  divisions  on  the  micrometer  are 
magnified.  This  microscope  is  fitted  with  a  net- 
work of  parallel  cross  wires. 

The  wdghin^  is  oommenoed  in  the  ordinary 
way,  by  puttmg  on  a  series  of  wdghts;  but 
instead  of  ascertaining  the  exact  weight  of  any 
given  substance  by  succesdve  trials,  the  opera- 
tion is  finished  by  referring  to  the  micrometer. 
Thus  suppose  the  wdght  hiui  been  found  approxi- 
mately within  a  difference  of,  -say,  0-2grm.,  the 
beam  is  then  allowed  to   bena   beneath  this 


and  thus  allows  the  beam  to  be  brought  almost 
immediately  into  a  position  of  equilibrium. 

M.  P.  Curie,  to  whom  the  invention  of  this 
instrument  is  due,  tried  various  ways  of  arresting 
the  oscillation ;  for  instance,  by  making  A  A  reser- 
voin  containing  liquid,  and  by  arranging  magnets 
beneath  the  scales ;  but  he  found  that  the  simplest 
and  most  practical  method  is  the  one  described, 
in  which  aii'  serves  as  a  buffer  and  brings  about 
the  equilibrium  of  the  beam. 

The  *'  air  buffen  **  consist  of  several  concentric 
cylinders,  two  of  which  are  attached  toeachbalanee 
pan,  and  so  take  partin  their  movement ;  the  others 
are  attached  to  the  base  and  open  upwards.  They 
differ  but  little  in  diameter,  and  they  work  one 
within  the  other,  but  without  touching.  These 
cylinders  may  be  designated  the  upper  and  the 
lower  systems.  When  the  beam  is  mclined  the 
upper  ^rstem  of  cyliudera  penetrates  more  or  les 
into  the  lower  system.    The  air  is  unable  to  cir 
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oula£o  instantly  by  tho  long  and  tortuous  path 
which  it  is  obliged  to  follow  between  the 
cylinders,  and  certain  variations  of  pressure 
result  which  last  a  sufficiently  long  time  to 
produce  a  sort  of  "break "  action  which  tends  to 
arrest  the  oscillation. 

The  movements  of  the  balance  are  nper iodic ^ 
and  with  a  difference  of  weights  on  the  pans  there 
are  two  or  three  rapid  oscillations  and  then 
equilibrium  is  established. 

The  micrometer  is  made  by  a  photographic 
process.  It  carries  fi^^ures  and  lines,  which  are 
distant  ?fcto  j\i  of  a  millimetre.  Tho  micrometer 
is  rectilinear,  the  divisions  are  equidistant,  and 
the  reading  made  with  the  cross  wires  of  the 
microscope,  is  proportional  to  the  tangent  of 
the  angle  of  incUnation  of  the  beam.  This 
tangent  is  exactly  proportional  to  the  difference 
of  the  weights. 

The  8en.sibility  of  this  balance  is  independent 
of  the  charge  placed  in  the  pans.  In  an 
ordinary  balance  capable  of  weighing  to  ^  of 
a  milligramme,  the  distance  between  the  axis 
of  suspension  and  the  centre  of  gravity  of 
the  beam  is  usually  i8o  of  a  millimetre,  whereas 
when  the  same  balance  is  fitted  up  in  the  manner 
described,  this  distance  is  2  millimetres.  The 
advantage  then  is  obvious. 

In  addition  to  these  advanttiges,  there  is  that 
which  especially  claims  the  attention  of  busy 
men;  the  movementi  of  the  balance  are  very 
rapid,  the  duration  of  oscillation  being  nearly 
proportional  to  the  square  root  of  tho  distance 
between  the  axis  of  suspension  and  the  centre  of 
gravity. 


ON  PXTEIFICATION  OF  AIE  BY 
OZONE,  WITH  AN  ACCOUNT  OF  A 
NEW  METHOD. 

By  B.  W.  RiCHASDSON,  M.D.* 

DIJBING  the  time  when  I  was  engaged  in  my 
preliminary  studies, — for  I  never  admit  to 
this  day  of  being  anything  less  than  a  medical  stu- 
dent,— the  substance  called  ozone  became  the  topic 
of  much  conversation  and  speculation.  I  cannot  say 
that  ozone  was  a  discovery  of  that  date  .... 
but  it  was  not  untfl  the  time,  or  about  the  time,  of 
which  I  have  spoken,  1846-9,  that  these  discovered 
but  unexplained  phenomena  received  proper  recog- 
nition. The  distinguished  physicist  Scnonbein  first, 
if  I  may  so  say,  isolated  the  substance  whidi  yielded 
the  phenomena,  and  gave  to  it  the  name,  by  which 
it  has  since  generally  been  known,  of  ozone,  which 
means  to  emit  an  odour,  a  name,  I  have  always 
thought,  not  particularly  happy,  but  which  has  be- 
come practically  so  fully  recognised  and  understood 
that  it  would  lie  wrong  now  to  disturb  it.  Schon- 
bein  nuide  ozone  by  the  action  of  the  electric  spark 
on  oxygen.     He  collected  it,  he  tested  its  chemical 

Eroperties,  he  announced  it  to  be  oxygen  in  a  modi- 
ed  form,  and  he  traced  its  action  as  an  active 
oxidisor  of  various  substances,  and  especially  of 
organic  substances  even  when  they  were  in  a  state 
of  decomposition ;  but  Schonbein  went  further  than 
this.  He  argued  that  ozone  was  a  natural  part  of 
the  atmosphere,  and  that  in  places  where  there  was 
no  decomposition — that  is  to  say,  in  places  away 
from  great  towns— ozone  was  present.  On  the  high 
tower  of  a  cathedral  in  a  big  city  he  discovered 
ozone;  in  the  city,  at  the  foot  of  the  tower,  he 
found  no  ozone  at  the  same  time.  He  argued, 
therefore,  that  the  ozone  above  was  used  up  in 
purifying  the  town  below,  and  so  suggested  quite 
a  new  explanation  of  the  purification  of  air.  lie 
subject  was  very  soon  taken  up  by  English  observers, 
and  I  remember  well  a  lecture  upon  it  by  Michael 
Faraday,  in  which  that  illustrious  philosopher,  con- 
firming Schonbein,  stated  that  he  had  discovered 
ozone  freely  on  the  Brighton  Downs,  and  had 
found  the  evidence  of  it  diminishing  as  he 
approached  Brighton,  until  it  was  lost  ^together 
in  the  town  itself.  Such  was  the  beginning 
of  our  knowledge  of  ozone,  the  precise  nature 
of  which  has  not  yet  been  completely  made 
out.  At  the  present  time  it  is  held  to  be 
oxygen  condensed.  To  use  a  chemical  phrase, 
the  molecule  of  oxygen,  which  in  the  ordinary 
state  is  composed  oi  two  atoms,  is  condensed  in 
ozone  as  three  atoms.  By  the  electric  spark  dis- 
charged in  dry  oxygen  as  much  as  15  per  cent, 
may,  under  proper  conditions,  be  turned  into  ozone. 
Recently  a  very  singular  hypothesis  has  been 
broached  in  regard  to  the  blue  colour  of  the  firma- 
ment and  ozone.  It  has  been  observed  Uiat  when 
a  tube  is  filled  with  ozone  the  light  transmitted 
through  it  is  of  a  blue  colour,  from  which  fact  it  is 
assumed  that  the  blue  colour  of  the  sky  is  due  to 
the  presence  of  this  body  in  the  higher  atmospheric 
strata.    The  hypothesis  is  in  entire  accord  with  the 
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suggestion  of  Prof.  Dove,  to  which  Moffatt  always 
paid  the  greatest  respect— viz.,  that  the  source  of 
ozone  for  the  whole  of  the  planet  is  equatorial,  and 
that  the  point  of  development  of  ozone  is  where  the 
terrestrial  atmosphere  raised  to  its  highest  altitude, 
at  the  eouator,  expands  out  north  and  south  in 
opposite  directions  towards  the  two  poles,  to  return 
to  the  equator  over  the  earth  as  the  trade  winds. 
It  is  necessary  for  all  who  would  imderstand  the 
applications  of  ozone  for  any  .purpose,  whether 
for    bleaching   purposes  or   pure    chemical  pur- 
poses,   or    for    medical    or     sanitary    purposes, 
to     understand     these     preliminary    facts     con- 
cerning    it,     facts     which     bring     me     to    the 
faiticular  point  to  which  I  wish  to  refer  to-day. 
n  my  essay  describing  the  model  city,  Hygeiopolis, 
it  was  suggested  that  m  every  town  there  should  be 
a  building  like  a  gashouse,  in  which  ozone  should 
be  made  and  stored,  and  from  which  it  should  be 
dispensed  to  every  street  or  house  at  pleasure.  This 
suggestion  was  made  as  the  final  result  of  observa- 
tions which  had  been  going  on  since  I  first  began  to 
work  at  the  subject  In  18o'2.    It   occurred  to  me 
from  the  moment  when   I   first   made  ozone  by 
Schonbein*  s  method,  that   the   value  of   it  in  a 
hygienic  point  of  view  was  incalculable.    To  my 
then  young  and  enthusiastic  mind  it  seemed  that  in 
ozone  we  had  a  means  of  stopping  all  putrefaction, 
of    destroying   all     infeotious  substances,  and  of 
actually    commanding  and  destroying  the  causes 
which  .produce  the  great  spreading  diseases;  and, 
although   increase     of     years    and    greater    ex- 
perience   have     toned     down     the    enthusiasm, 
I    still    believe    that    here    one     of    the    most 
useful   fields    for    investigation    remains    almost 
unexplored.    In    my    first    experiments    I    sub- 
jected decomposing  blood  to  ozone,  and  found  Uiat 
the  products  of  decomposition  were  instantly  de- 
stroyed, and  that  the  fluid  was  rendered  odourless 
and  sweet.    I  discovered  that  the  red  corpuscles  of 
fresh  blood  decomposed  ozone,  and  that  coagulated 
blood  underwent  a  degree  of  solution  through  its 
action.    I  put  dead  birds  and  pieces  of  animal  sub- 
stances that  had  undergone  extreme  decomposition 
into  atmospheres  containing  ozone,  and  ooserved 
the  rapidity  with  which  the  products  of  decomposi- 
tion were  neutralised  and  rendered  harmless.    I 
employed  ozone  medicinally,  by  having  it  inhaled 
by  persons  who  were  suffering  from  foetor  of  the 
breath,  and  with  remarkable  success,  and  I  began 
to  employ  it,  and  have  employed  it  ever  since  (ttiat 
is  to  sa^r,  for  thir^-seven  jrears),  for  purposes  of 
disinfection    and   aeodorisation,    in    close   rooms, 
closets,  and  the  like.    I  should  have  used  it  much 
more  largely  but  for  one  circumstance — viz.,  the 
almost  impracticable  difficulty  of  making  it  with 
sufficient  ease  and  in  sufficient  quantities  to  meet 
the  necessities  of  sanitary  practice.    We  are  oft^i 
obstructed  in  this  way.     We  Imow  of  something  ex- 
ceedingly useful,  but  we  cannot  utilise  it.  ?rhis  was 
the  case  with  ozone.    I  hope  now  that  difficulty  is 
overcome.    If  it  is,  we  shsdl  start  from  this  day  on  a 
new  era  in  regard  to  ozone  as  an  instrument  of  sani- 
tation.   Ozone  was   originally  made  by  charging 
dry   oxygen  or  common  dry  air  with  electricity 
from  roarks     or     points.      Afterwards   Faraday 
showed    that     it     could     be     made    by    hold- 
ing   a    warm    glass    rod    in    vapour    of  ether. 
Again    he    showed     that     it     could     be    made 
by    passing     air    over     bright    phosphorus  half 
immersed  m  water.    Then    Siemens  modified  the 
electric  process  by  inventing  his  well-known  ozone 
tube,  which  consists  of  a  wide  glass  tube  coated 
with  tinfoil  on  its  outside,  and  holdiDg  within  it  a 
smaller  glass  tube  coated  with  tinfoil  on  its  surface. 
When  a  current  of  dry  air  or  oxygen  was  passed  in 
current  between  these  two  tubes,  and  the  electric 
spark  from  a  Rhumkorff  coQ  was  discharged  by  the 
terminal  wires  connected  with  the  tinfou  surfaces, 
ozone  was  freely  produced,  and  this  was  no  doubt 
the  best  method,  for  by  means  of  a  double-acting 
hand-bellows  currents  of  ozone  could  be  driven 
over    very    freely.     One    of    these    tubes    with 
hand-bellows  attaciied,    which    I    have    had  in 
use  for  twenty- four  years,  is  before  the  meeting, 
and  answers  as  well  as  ever.  The  practical  difficulty 
lies  in  the  requirement  of  a  battery,  a  large  coil, 
and  a  separate  bellows  as  well  as  the  tube.    My 
dear  and  most  distinguished  friend,  the  late  Prof. 
Polli,  of  Milan,  tried  to  overcome  the  difficulties 
arising  from  the  use  of  the  coil  by  making  ozone 
chemically — namely,  by  the  decomposition  of  per- 
manganate of  potash  with  strong  sulphuric  add. 
He    placed   the   permanganate    m    glass   vessels, 
moistened  it  gradually  with    the  aad,  and  then 
allowed  the  ozone,  which  is  formed,  to  diffuse  into 
the  air.    In  this  way  he  endeavoured,  as  I  had 
done,  to  purify  the  air  of  rooms,  especially  those 
vitiated  by  the  breaths  of  many  people.     When  he 
visited  me,   not  very  long  before  nis    death,  he 
was  enthusiastic  as  to  the  success  that  must  attend 
the    utilisation    of    ozone    for    purification,  and 
when  I  expressed  a  practical   doubt,  he   rallied 
me  by  saying  I  must  not  desert  my  own  child. 
At   the   theatre    La    Sou  la,    on    the    occasion    of 
an  unusuaUy  full  attendance,  PoUi  collected  the 
condensible  part  of  tlie  exhaled  organic  matter  by 
means  of  a  large  glass  bell  filled  with  ice  and  placed 
over  the  circular  oi>ening  in  the  roof,  which  corre- 


sponds with  the  large  central  light.    The  deposit  a 
tfiis  ball  was  liauid,  and  had  a  mouldy  torn. ;  v^« 
for  some  few  oays  limpid,  but  then  becaxae  ven 
thick,  and  had  a  nauseous  odour.    Wlien  mii^i] 
witii  a  solution  of  one  part  of  glucose  to  four  puti 
of  water,  and  kept  at  a  temperature  of  from  iw- 1, 
24°  C,  this  liquid  underwent  a  slow  fennent&tioti, 
with  the  formation,  on  the  superficies,  of  green 
must.     During  the  same  period  of  time,  odJ  phccii 
under  the  same  conditions,  a  similar  gluco«e  sole 
tion  underwent  no  change  whatever.    By  the  u.r 
of  his  ozone  bottles  Polli  believed  that  he  h&ii  mp. 
plied  a  means  most  suitable  for  directly  destroyb" 
m  the  air  miasmatic  principles,  without  othenrir 
interfering   with    the  respiratory  functions.  Tte 
ozonised  air  had  neither  a  powerful  nor  an  offensive 
smell,  and  it  might  be  easily  and  economicallj  md». 
The  smell  of  ozone  was  scarcely  perceptible,  and 
was  far  less  disagreeable  than  chlorine,  brcunM, 
and  iodine,  while  it  was  more  efficacious  than  etikr 
of  these ;  if,  therefore,  its  apphcation  as  a  puiiner 
of    a  ^'itiated  air    succeed^,  it  would  prjlftUr 
supply  all  the  exigencies  of  defective  ventuatioo  irt 
crowded  atmospheres.    In  confined  places  veBKls 
might  be  placed  containing  mixtures  of  pennu- 
ganate   of   potash   or   soda    and   acid  m  prop's 
quantities  and  of  which  the  duration  of  the  action 
was  known;  or  sulphuric  acid  could  he  droptol 
upon   the   permanganate.     This   idea  of  ap]^j. 
ing    ozone    was   no     doubt    very    ingenious,  ukl 
in  the  botties  before  us  on  the  table,  which  havt 
been    prepared    in    Hastings    by    Mr.    Bosittr, 
we  see  it  in  operation.    The  disadvantages  of  tLe 
plan  are  that  manipulation  with  strong  sulphon: 
acid  is  never  an  agreeable  or  safe  process,  and  thi^ 
the  ozone  evolved  cannot  be  on  a  large  scale  with* 
out  considerable  trouble.    In  1875  Dr.  Lender  pub- 
lished a  process  for  tiie  production  of  ozone,  k 
this  process  he  used  equal  parts  of  manganeie. 
permanganate  of  potash,  and  oxalic  add.    Vshh 
this  mixture  is  placed  in  contact  with  water  02c  ce 
is  quickly  generated.    For  a  room  of  meOium  siz^ 
two  spoonnils  of  this  powder,  placed  in  a  dish  aiii 
occasionally  diluted  with  water,  would  be  sufficient. 
As  the  ozone  is  developed,  it  disinfects  the  lur- 
rounding  air  without  producing  cough.    Lender'! 
process  is  very  useful  when  ozone  is  wanted  on  i 
limited  scale.    We  have  some  of  it  here  preptrH 
by  Mr.  Bosaiter,  and  it  answers  exceedingly  well ; 
but  it  would  be  impossible  to  generate  sofficieiit 
ozone  by  this  plan  for  the  large  application  that 
would  be  required  should  it  come  into  general  (w. 
The  process  deserves  to  be  remembered,  and  IL: 
physician  may  find  it  valuable  as  a  means  by  whiib 
ozone  may  be  medically  applied  to  wounds,  or  by 
inhalation  when  there  are  fcetid  exhalations  frcni 
the  mouth  or  nostrils. 

A  New  ICethod. 

For  the  past  ten  or  fifteen  years  the  manufacture 
of  ozone,  for  the  reasons  related  above,  has  remaiii^i 
in  abeyance,  and  it  is  to  a  new  mode,  which  will,  I 
trust,  mark  another  stage  of  advancement,  that  I 
now  wish  to  direct  attention.  Some  years  anc*. 
Mr.  Wimshurst,  a  most  able  electrician,  inrent^i 
the  electrical  machine  which  goes  by  his  name.  TV 
machine,  as  will  be  seen  from  the  specimen  of  it  c>o 
Uie  table,  looks  something  like  the  old  eledii'.-aJ 
machine,  but  differs  in  that  there  is  no  friction,  anJ 
that  the  plates  of  glass,  with  their  metal  sectoix 
separatea  a  little  distance  from  each  otlier,  revoke, 
when  the  handle  of  the  machine  is  turned,  in  oppo- 
site directions.  The  machine,  when  it  is  in  g^>'l 
working  order  (and  it  is  very  easily  kept  in  p*-^ 
working  order),  produces  electricity  abimdantJy. 
and  in  workine  it  I  observed  that  ozone  was  !• 
freely  generatea  that  more  than  once  the  air  of  nit 
laboratory  became  charged  with  ozone  to  an  oppres- 
sive degree.  The  fact  led  me  to  use  this  machiue 
for  the  production  of  ozone  on  a  large  scale 
in  the  following  way :  From  the  termiail* 
of  the  machine  two  wires  are  carried  and 
are  conducted,  by  their  terminals,  to  uu  ozpbp 
generator  formed  somewhat  after  the  manser 
of  Siemens*,  but  with  this  difference,  that  the  dis- 
charge is  made  through  a  series  of  fine  poiuts 
withm  the  cylinders.  'Hie  machine  is  placed  '»o  % 
table  with  the  ozone  generator  at  the  back  of  it. 
and  can  be  so  arranged  that,  with  the  tuminr  ^i 
the  handle  whic^  works  ihe  machine,  a  bbst  of  aL' 
is  carried  through  the  generator.  Thus  by  ow 
action  electricity  is  generated,  sparks  are  di$charg«>l 
in  the  ozone  generator,  air  is  driven  through,  ^^ 
ozone  is  delivered  over  freely.  If  it  be  wiihed  w 
use  pure  oxygen  instead  of  common  air,  nothing 
more  is  required  than  to  use  compressed  oxys*^ 
and  to  allow  a  gentle  current  to  pass  through  the 
ozone  generator  in  place  of  air.  For  this  puipj* 
Brin's  compressed  oxygen  is  the  purest  and  bwJ  • 
but  for  ordinary  service  atmospheric  air  is  suflicieut. 


PRACTICAL    DETAILS    OF    BLACK- 

SMITHING.* 

T  is  sometimes  very  convenient  to  have  a  haro 
_  press  for  bending  iron  in  the  Uacksmith  fthif, 
•en  if  there  is  plenty  of  steam  or  water  powvr^ 
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that  he  can  olxerre  its  action  as  it  [ 
work,  uid  if  it  is  not  produciiia  the  dedred  results 
be  CBU  Btop  its  motion  while  ha  readjusts  to  the 
pmper  position  the  piecs  submittod  to  its  prenure. 
anil  again  proceed  until  the  required  form  has  beeu 
[itoduced.  This  press  is  of  that  class  of  tools  that 
are  b)  cotiTeiiieiit  thst,  whan  thaj  are  ones  intro- 
duced, many  things  come  to  bo  done  with  them 
^vhich  nCTflr  would  have  suggestsd  their  use  if  they 
did  not  stand  bo  handily  in  the  way. 

The  form  of  hand  bending  press  shown  in  Fig.  I 
has  nothing  remnikahls  to  recommend  it,  eicept 
that  it  is  entirely  destitute  of  all  sorts  of  frippery, 
aiiil  is  a  veiT  practical,  common-sense  machine.  It 
^Fas  probably  devilled  by  a  man  who  never  knew  he 
was  a  gi>od  mechanic,  but  did  know  that  he  was  In 
a  hurry  for  ita  work.  It  is  not  in  the  market  for 
nale;  every  man  mokes  his  own.  I  have  seen  a 
number  of  copies  and  impmtemenCs,  lut  for  a 
machine  that,  lifte  an  olil-fashioned  Singer  tailoring 

when  it  is  now,  I  will  take  the  old  original,  which  I 
will  now  describe.  In  the  circle  in  which  it  is 
known  it  is  appreciated,  and  to  widen  this  circle  is 
to  extend  its  use.  It  consists  of  the  frame  A,  the 
mm  B,  the  lever  C,  and  the  post  D.  Only  part  of 
tbc  post  is  sliown.    It  should  be  Ift.  square,  and 


sft.  long:  31ft.  should  be  very  firmly  set  in  the 
;;r>iind;  it  will  then  stand  out  about  the  nght 
height  to  make  the  mochinti  easily  handled,  and 
■Jive  a,  good  chance  to  look  into  the  dies,  when 
jilacirig  the  pieces  which  are  to  be  formed. 

The  frame  forms  a  kind  of  a  clamp.  The  pattern 
Is-made  of  llin.  stuff,  except  tlie  fulcrum  arms, 
whiL-h  are  2in.,  and  the  ram  guide  boi,  which  is 
iiii.  thick,  The  throat  is  Tin.  deep,  and  the  width 
,'i  tliu  frame  gives  a  die  seat  Sin.  long.  The  rib  on 
th"  iMcbsidc  a  lot  into  the  post,  'rhat  on  the  top 
L-  ;(  the  same  thickness  (liin.),  giTing  3iiii.  on  each 
xiili:  of  it  in  tho  head  tor  space  in  which  to  drill  bolt 
h<>le4.  through  which  bolts  may  be  put  for  differenf 


of  attaching  tl 


They 


ixvi]  in  their  proper  positioa  if  the  patterns  ar 
rnadi?.  Nothing  more  is  necessary,  aft«r  they  come 
(r«m  tho  foundry,  but  to  put  them  in  their  Jestinod 
pl?K'i^-4  after  they  have  been  fitted  to  receive  a  piece 
wliicli  is  placed  between  thcra— and  is  such  as  they 
are  intended  to  make— and  scribed  through  such  of 
tho  hole^in  the  head  as  strike  them  in  the  best  posi- 
tion. Then  all  that  remains  is  to  drill  and  tap  the 
holei  thus  laid  out,  and  when  the  dies  are  wanted 
f'.ir  USD  there  will  be  nothineto  do  but  to  put  in  the 
Ixilta  and  tighten  Ihem  up.  There  will  be  no  trouble 

It*  more  than  one  of  these  hand  presses  is  to  be 
11M.-1I  ip  the  shop,  a  templnto  should  be  made  of  the 
IioIhs  in  Ihe  head,  so  that  they  may  be  duplicated  on 
c^.i<-1i.  llien  all  dies  will  fit  all  presses,  ^ere  has 
Ih.1^11  mucli  trouble  and  petty  annoyance  arising  in 
ooroo  shops  through  not  observing  this  precaution, 
!hn»  making  it  necessary  to  always  hai     "'      *  ' 


luch   more 


I   dona   them  at 


The  ram  head  shoald  also  be  drillnd  to  correspond 
with  the  main  head,  and  then  dies  can  be  naed  either 

stem  of  the  ram  is  Sin.  siiiiare,  set  on  diagonatly  to 
Ihe  head.  It  is  guided  by  V  groovbs  in  the  box  and 
cap,  through  which  it  passes  m  square  soction  ;  but 
at  the  point  where  the  rack  commences  it  squares 
out  full  4in.  wide  at  the  front  for  the  rack  teeth, 
leaving  it  still  angular  on  the  back  side,  which  in 
kept  back  into  a  V  groove  between  the  fulcrum 
arms  by  the  action  of  the  lever  pinion  teeth. 

The  end  of  the  lever  which  communicates  motion 
to  the  rack  is  made  of  cast  iron  tin.  tliick,  and  this 
is  patterned  in  such  a  manner,  back  of  the  pinion,  aa 
to  afford  a  strong  seat  for  a  wooden  handle,  Sin, 
square  in  its  largest  cross  section.  The  handle  is 
fitted  into  the  casting,  and  rounded  down  at  the 
other  end  to  pve  a  good  hand-hold.  It  is  3ft.  or 
4ft.  long,  giving  a  purchase  of  lil  or  16  to  1.  With 
some  accumulation  of  energy  in  the  swing  of  the 
lever,  a  fsir-sized  man  can  easily  give  a  pressure 
equal  to  a  ton.    lliis  sufGces  for  a  large  class  of 

Figs.  3  and  4  represent  hoe  points,  such  as 
are  used  for  ploughmg  the  furrows  [or  seeding 
with  groin  drills.  These  are  largely  bent  on  this 
style  of  machine,  of  steel  Hia.  Ijy  ^'jin.  Fig.  2 
shows  a  form  of  point  made  of  a  Sin.  by 
lin.,  which  offered  so  much  resistance  to  throw- 
ing out  the  point,  in  coiuMquence  of  the  depth 
from  the  point  to  the  heel  and  the  width  of  the 
materiiil  that  had  to  he  bent  to  form  the  concave  in 
its  profile,  that  it  could  not  be  bent  on  this  machine 
at  less  than  three  heats,  and  not  satisfactorily  at  all. 
When  dies  ore  made  for  a  light  drop,  it  was  shaped 
with  great  facility,  being  gauged  from  the  poii-' 
and  also  from '   '        •■      •■ 


distance  from  it,  and  gave  definite  fixed  points  to 
work  from — a  very  essential  thing  in  the  roduplica- 

Witti  this  machine,  pieces  shaped  as  in  Fig.  5  are 
easily  formed  of  iron  Ijin.  by^^jm.,  and,  likePia.6, 
of  iron  Sin.  by  jin.  It  con  also  be  used  as  a  welding 
machine,  taking  the  place  of  an  Oliver,  for  welding 
rings,  eye-bolts,  or  anything  of  that  description, 
which  it  is  expedient  to  have  welded  between 
shaping  dies.  For  this  purpose  it  is  necessary  to  set 
it  tower  down,  so  that  it  will  not  bring  the  dies  any 
higher  than  on  anvil.  It  should  be  so  set  that  the 
lever  can  bo  seised  in  the  right  hand,  and  the  dies 
BO  made  that  the  work  will  enter  at  the  angle  at 
which  a  man  in  this  position  would  naturally 
present  it  with  his  left-hand. 


EXFAHDUTO  HOOFS  AND  TIEES  BY 
ELECTRIC  HEATINO. 

THE  method  of  expanding  hoops  and  tires  which 
has  been  practised  from  time  immemorial  is 
too  well  known  to  need  any  description  ;  but  the 
method  has  always  bean  open  to  the  objection  that 
it  did  not  heat  the  tire  uniformly.  In  more  modem 
practice  gas  furnaces  have  been  used  for  the  pur- 
pose ;  hut  even  these  do  not  always  insure  perfectly 
uniform  heating,  and  are,  besides,  veiy  wasteful  of 
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fuel.  In  order  to  obtam  perfectly  umf  rm  heating 
and  consequent  expansion  Mr  Mark  W  Dewey, 
of  Syracuse  fi  \  has  devised  a  simple  method,  ui 
which  the  heatmg  effect  of  tlie  eledno  current  is 
employed  to  good  ailvantage  The  apparatus  by 
which  this  IS  accomplished  is  shown  in  the  accom- 
panying illustrations  Figs  1  and  2  which  show  the 
same  m  plan  arid  sectiou  respectively  As  will  be 
seen,  a  converter,  B,  has  its  primary  connected  to  a 
source  of  alternating  current,  whiui  can  be  regu- 
lated by  means  of  a  rheostat.  The  terminals  of  the 
secondary  ooil  are  connected  bv  fleiiUe  law-resist- 
ance conductun  with  adj  ustable  damps,  D  and  ly. 


of  good  conducting  material.  These  clamps  aio 
attached  to  the  tire,  and  are  adapted  to  hold  it  so 
as  to  make  good  electric  contact  with  the  same  at 
two  points  equidistantly  apart  in  the  circumference 
of  the  tire,  so  that  the  resistance  of  the  lire  will  bo 
equally  divided  between  the  two  clamps  to  form 
two  paths  for  the  currents.  The  object  of  thus 
equally  distributing  the  clamps  on  the  hoop  or  tire 
is  to  heat  the  same  uniformly  throughout  its  cir- 
cumf  ■^rence,  for  if  Ihe  clamps  were  applied  to  the 
tire  BO  that  a  short  portion  of  the  same  was  between 
the  clamps  on  one  side  and  a  long  portion  on  tha 
other  side,  and  if  the  tire  were  of  a  uniform  size  in 
crosS'Bection  throughout,  a  greater  part  of  the 
current  would  pass  through  Uie  short  portion  on 
account  of  its  small  resistance  cnmpnred  to  the 
long  portion,  and,  consequently,  it  would  heat  the 
short  portion  more  than  the  lon^  portion  in  pro- 
portion to  the  difference  ot  resistaoce  in  the  two 
portions  of  the  tire.  If  a  small  difference  of  resist- 
ance exists  between  the  two  portions,  however,  the 
difler.'nCB  of  heat  in  the  two  parts  may  be  nearly 
imperceptible  and  immaterial.  The  tire  rests  upon 
a  table  of  non-conducting  material. 

The  operation  ot  the  apparatus  is  almost  self- 
evident.  The  heavy  currents  generated  in  the 
secondary  of  the  converter  being  led  to  the  tire,  it 
passes  through  both  branches  of  the  same,  heating 
it  uniformly  up  to  the  desired  temperature,  when 
the  current  is  shut  off  by  the  switch. 

Another  apparatus  designed  for  the  same  pur- 
pose is  that  shown  in  plan  and  section,  respectively, 
m  Figs.  3  and  4.    Here,   it   will  be  noticed,  the 
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Fioa.  3  and  4. 

primary  coil  C  ot  the  transformer  is  mode  as  Urge 
OS  the  tire,  or  large  enough  to  form  a  bed  to  sup- 
port various  sizes  of  tires.  Suitable  insulating  oud 
heat  non-conducting  material,  h,  is  interposed 
between  the  coil  C  and  tira  T,  which  latter  itself 
form  the  secondary  coil.  This  insulation  is  em- 
ployed tor  the  purpose  ot  preventing  the  heat  ot 
the  tire  from  burning  the  insulation  around  the 
wire  of  the  coil  C.  As  the  tire  alone  forms  tho 
secondary  circuit,  the  heating  current  drculates 
only  in  the  tire,  and  the  other  parts  forming  the 
secondary  circuit  in  the  other  apparatuses  are  dis- 
pensed with,   and  the  apparatus  is  thus  greatly 
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TENETIAH  GLASS.' 

ire  doubtless  aware  that  Venetian  glass  is 
manufactured  in  " 
enice  being  the  n 
and  beat-known  dty,  has  always  le 
the  art.  It  is  said  that  the  reann  Murano  was 
chosen  as  the  seat  ot  the  art  ot  glass-blowing  was 
on  account  ot  its  peculiar  geological  position,  which 
has  no  rival  in  Europe, and  is  only  pMtiallyenual 
by  Keicbenau  in  Bohemia.  The  bed  of  the  i 
which  washes  the  shore  ot  Murano  is  composed  m 

Scat  part  of  quartz  or  silica,  materials  which  are 
ought  thence  from  the  Alps  by  torrents.  These 
materials  or  sand  form  one  of  the  principal  in- 
gredients needful  for  tho  manufacture  of  Venetian 

Minister  of  Public  Works,  on  tho  request  of  the 
Cliamber  of  Commerce  of  Venice,  prohibited  the  use 
of  this  sand  for  any  other  purpose,  and  also  pro- 
hibited its  exportation.  Thorn  must  be  something 
peculiar  in  lie  natural  position  of  Murano,  as  is 
proved  by  the  fact  that  when  the  demand  for  the 
glass  increased  almost  beyond  the  capabiimes  of 
tlie  restricted  space  at  command,  tha  Muronese  did 
not  think  it  advisable  to  extend  their  f  umaoee  and 
works  to  the  neighbouring  islands.  Not  only  is 
this  restriction  attributable  to  the  natural  position 
of  Murano,  but  also  to  the  personal  peculiarities,  in 
some  measure,  of  the  artistB  themselves. 

They  commenced  their  works  naturally  wilh  the 
simplest  forms  used  in  daily  life ;  afterwords,  when 
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on  step  by  step  iii  their  profesnon,  discarding  all 
use  of  moulds  and  oontrivances  for  making  easier 
and  quicker  their  labours,  intent  only  on  perfecting 
their  art  works,  and  making  every  piece  a  real  work 
of  art,  of  which  thev  are  and  always  were  eztremelT 

Soud.  So  much  do  they  identify  themselves  with 
eir  works,  that  there  are  certain  forms  and 
designs  which  are  quite  traditional.  These  have 
been  handed  down  for  generations  from  father  to 
Bon^  and  are  known  by  the  family  name  of  the 
artist  producing  them. 

It  would  seem,  from  the  variety  and  immense 
numbers  of  tints  and  shades,  that  a  knowledge  of 
chemistry  would  be  needed  in  the  formation  of  the 
base  of  this  manufacture.  Such,  however,  is  not 
the  case,  as  a  reflection  on  the  ignorance  of  this 
science  200  or  300  years  ago  will  prove.  This  was 
about  the  time  when  Murano  began  to  be  renowned 
for  her  splendid  productions,  a  renown  which  has 
been  more  or  less  maintained  until  the  present  day. 

The  artists  had  neither  the  time,  nor  the  means, 
nor  desire,  to  occupy  themselves  in  diemical  studies ; 
but  continual  experiments  and  practice  on  certain 
traditional  lines,  together  with  patience  and  deter- 
mination to  Bucoe^,  are  and  nave  been  the  chief 
moving  powers  in  their  works. 

Unoer  the  name  of  *' Venetian  glass''  is  com- 
prised not  only  the  elegant  vases  and  goblets  and 
ornamental  objects,  but  also  chandeliers,  candelabra, 
mirrors,  table  glass,  and  roundels  of  i^eet  glass  for 
windows,  &c.,  for  which  Venice  was  famous.  There 
are  a  number  of  names  used  to  express  the  various 
kinds  of  glass,  thus:— The  "ritorto,"  a  kind  of 
stripe  of  different  colours  on  a  plain  ground ;  the 
*<  fiamma,"  a  mixture  of  manv  different  colours,  so 
named  from  its  appearance  of  flames ;  the  '*  retti- 
cello,"  which  represents  delicate  lace  patterns; 
the  *'  awenturina,''  looking  like  brilliant  gold ;  the 
'  *  festondno,"  having  the  appearance  of  thimds ;  the 
"  chalcedony,"  lookmg,  as  its  name  signifies,  like 
some  stone  or  marble,  &c.  These  various  composi- 
tions all  require  different  treatment,  many  needing 
several  davs  in  preparation. 
^  The  tools  used  oy  the  artists  are  few,  and  very 
simple :  a  hollow,  long  tube  of  iron  for  blowing ;  a 
large  pair  of  shears  for  cutting  (similar  to  those 
used  by  tailors),  a  few  other  instruments  for 
measunng,  and  a  stamp  with  a  strawberry-shaped 
die,  these  compose  all  the  instruments  used  in  the 
production  of  all  the  articles,  even  in  a  tour  deforce^ 
which  is  the  term  used  to  express  the  most  compli- 
cated designs.  The  production  of  a  vase  or  otner 
article  \&  obtained  in  this  way : — The  end  of  tlie 
blowing-rod  is  dipped  into  a  pot  contaimng  molten 

fUss,  and  a  portion  of  it  accumulated  on  the  end. 
t  is  essential  that  the  quantity  which  adheres  to  the 
rod  should  be  accurately  guessed  for  the  size  of  the 
vase  or  other  object  wmcn  it  is  intended  to  produce, 
be  it  a  small  wme  glass  or  a  large  tazza.  If  the 
quantity  taken  up  is  too  small,  the  article  nroduced 
will  not  be  of  sufficient  size,  and  natursuly  if  too 
much  is  taken,  the  article  produced  will  exceed  the 
required  dimensions.  This  lump  of  liquid  glass  u 
then  rolled  on  a  table  by  giving  a  few  turns  to  the 
blowing^rod ;  it  is  then  blown  by  the  artist  slightiy, 
then  reheated  in  the  furnace.  This  process  is 
repeated  each  timo  the  article  takes  a  more  definite 
shape,  until  after  repeated  heating  and  blowing, 
the  lump  of  glass  is  blown  into  a  vase,  cup,  or  other 
article.  ^  During  the  whole  operation  the  artist 
remains  in  front  of  the  furnace,  as  the  material  must 
be  kept  in  a  liqiiid  condition  until  the  right  form 
ai^d  size  are  obtained.  Having  thus  made  the  body 
of  the  object,  the  artist  now  proceeds  to  form  the 
foot  or  stand.  In  this  he  is  assisted  by  another 
artist  of  an  inferior  grade,  who  has  prepared  mean- 
while a  piece  of  the  necessair  material  on  a  blow- 
pipe, and  who  has  blown  it  hollow.  This  he  keeps 
m  a  liquid  state,  and  in  order  to  prevent  it  from 
dropping  off  his  pipe  he  has  to  continually  turn  it 
round  and  round.  The  right  moment  must  be 
watched,  and  then  the  two  parts  are  joined ;  a 
twist,  a  pull,  and  a  little  dexterous  mampulation, 
and  the  stem  is  framed.  The  article  is^agam  placed 
in  the  furnace ;  meanwhile  the  maestro,  or  chief 
artist,  takes  up  a  small  portion  of  another  coloured 
material ;  then,  taking  the  article  from  the  furnace, 
he  proceeds  to  ornament  it  with  strawberries, 
flowers,  leaves,  or  other  devices ;  between  each 
operation  the  article  is  introduced  to  the  furnace  to 
keep  it  soft ;  of  ooui*8e,  it  has  to  be  carefully  held  in 
shape.  It  is  astounding  to  see  the  numerous 
vanetv  of  deoorations  wnich  the  aoiists  produce 
for  the  embellishment  of  the  objects.  There 
are  serpents,  cbagons,  flowers,  leaves,  handles, 
&c«,  nothing  is  too  complicated  ,or  simple, 
one  and  all  are  modelled  by  these  instruments. 
Some  vases  require  the  attention  of  four  artists  at 
the  same  time,  and  require  from  one  to  two  hours 
of  uninterrupted  labour.  During  this  time  they 
are  placed  in  and  out  of  the  furnace  thirty  or  forty 
times.  While  they  are  in  tiie  furnace  they  have  to 
be  kept  in  position  by  a  apedal  artisan  called  a 
*'  foroellante,^'  whose  duty  it  is  to  keep  the  article 
turned  round  and  round,  and  who  must  watch  that 
it  does  not  drop  or  any  way  lose  its  form ;  for  this 
purpose  he  uses  a  long,  fork- like  instrument,  this 
he  has  to  do  standing  in  front  of  the  mouth  of  the 
furnace  until  the  article  is  suffidcntiy  cooled  to 


retain  its  shape  without  assistance;  then  by  slow 
degrees  it  is  introduced  further  and  further  into 
the  cooler  part  of  the  furnace  where  it  remains 
cooling  until  the  following  morning.  The  painter 
and  sculptor  know  how  difficult  their  art  is,  and 
how  much  prance  they  must  go  through  before 
they  can  draw  a  model  accurately.  How 
much  more  difficult,  then,  must  it  be  for  an 
artist  to  have  to  mould  his  subjects  from  the 
pliant  and  semi- liquid  glass,  and  to  be  obliged 
to  work  at  such  a  speed  as  to  prevent  the  gutss 
from  cooling  too  mucn  for  manipulation. 

This  general  process  of  blowing  b  applicable  to 
self- colours,  sucn  as  opal,  ruby,  acqua marina,  &c. ; 
but  when  the  object  to  be  produced  is  to  be  made 
of  the  richer  and  more  complicated  wares,  such  as 
the  reticillo,  ritorto,  filagree,  &c.,  then  the  material 
requires  a  separate  preparation,  which  process 
(according  to  the  material  required)  takes  from  one 
to  three  days.  These  are  prepared  m  long  strips 
callen  *'  canna,"  and  when  covered  with  crystal  and 
ready  are  placed  side  by  side  on  a  kind  of  shovel, 
which  is  put  into  the  furnace ;  as  they  melt  they 
adhere  to  each  other,  and  the  workman  with  a  piece 
of  half -melted  glass  on  the  end  of  his  rod  presses  on 
the  ends,  then  with  a  dexterous  twist  he  winds 
them  all  up  into  the  form  of  a  cylinder,  the  end  of 
which  is  fixed  to  the  handle  that  is  to  control  them 
during  subsequent  operations.  When  thus  ready, 
the  artist  dips  theena  of  his  blowpipe,  charged  with 
the  cylinder  of  prepared  strips  or  canna,  into  a  pot 
or  ordinary  clear  glass,  \thicn  is  to  protect  the  deli- 
cate lace  work  or  the  sensitive  aventurina.  He 
then  proceeds  to  roll  them  on  the  mar\'er  or 
little  iron  table,  and  when  by  heating,  roll- 
ing and  blowing,  they  form  a  compact  body, 
he  proceeds  to  cut  off  a  piece  of  the  required 
size,  taking  care  that  the  strips  are  all  evenly 
joined.  'Hie  vitreous  mass  'thus  obtained  is 
then  treated  by  the  artist  in  the  manner  I  have 
already  described  to  you,  and  he  proceeds  to  fashion 
his  jug,  vase,  gloss,  tazza,  or  other  object.  The 
pattern  which  was  thus  imprisoned  in  the  small 
strips  is  now  by  blowing  fullv  developed. 

If  no  twisted  movement  lias  been  given  during 
the  operation,  the  lines  of  lace- work  or  other  work 
remain  straignt :  if,  on  the  other  hand,  a  different 
movement  uba  been  given  during  the  process,  the 
lines  will  have  a  twisted  effect,  as  is  often  seen  in 
Venetian  glass.  The  filagree  is  prepared  by  minute 
thread-like  strips  inclosed  between  two  sheets  of 
crystal  glass;  tne  threads  are  sometimes  crossed, 
and  then  minute  air-bubbles  are  imprisoned  between 
the  two  sheets  of  glass,  having  a  very  beautiful 
effect  when  completed. 

The  "fiamma"  is  prepared  thus: — ^Upon  a 
hollowed  and  rolled  lump  of  material  are  laid  stripe 
of  avventurina  and  other  colours  which  are  to  form 
the  ^* flames,"  which  are  wound  spirally  round; 
they  are  then  heated,  and  whilst  in  the  oven,  and 
before  the  fusion  has  proceeded  very  far,  a  sharp- 
edged  piece  of  iron  is  drawn  across  them  several 
times,  so  that  there  are  ridges  both  ways  on  the 
mass,  which  gradually  amalgam'ktes  into  one  piece. 
On  coming  out  of  tlie  fire,  the  object  is  subjected 
to  extra  twisting  beyond  that  necessary  to  give  it 
its  proper  form. 

The  ^'millefiore'*  is  a  lengthy  process.  First 
there  are  strips  made  of  a  oertam  pattern  accord- 
img  to  the  taste  of  the  artist ;  these  smps  are  encased 
in  clear  glass  cut  up  into  lozenge- uiaped  pieces, 
then  laid  on  a  surface  of  any  coloured  glass  desired 
to  form  the  groundwork  of  the  contemplated  article ; 
the  whole  is  then  heated  and  blown,  developing  as 
it  proceeds,  the  pattern  contained  in  the  small 
lozenges  on  a  dear  or  coloured  ground,  producing 
a  lovely  effect.  By  this  process  sfi  kinds  of  designs 
can  be  produced,  animals,  insects,  and  even  por- 
traits, distributed  all  over  the  vase,  jug,  or  other 
form.  A  portrait  is  formed  by  the  artist  taking 
several  strips  of  canna  of  the  requisite  tints,  and 
putting  them  together  in  a  similar  way  b^  which  a 
mosaic  portrait  is  made ;  this  is,  as  mayoe  imagined, 
a  very  delicate  and  difficult  operation.  When  thus 
arrax^ed  they  are  covered  with  a  thin  coat  of 
crystal,  which  serves  the  double  purpose  of  keeping 
them  in  place  and  of  preserving  tnem ;  the  mass 
thus  prepared  is  then  inserted  into  the  furnace,  and 
when  it  commences  to  melt,  two  artists,  each  having 
an  iron  tube  with  a  piece  of  molten  crystal  on  the 
end,  take  hold  of  the  mass,  one  at  each  side ;  they 
move  very  quietly  in  opposite  directions,  which  has 
the  effect  of  elongating  the  round  strip,  which  is 
stretched  longer  and  longer  until  it  presents  a  long 
thin  round  strip,  which  has  been  kept  firmly  in 
place  by  the  coating  of  clear  glass,  and  which  pre- 
serves perfectly  the  portrait  all  through.  Hiis  strip 
of  prepared  canna  is  then  cut  into  very  thin  lozenges 
and  used  the  same  way  as  in  the  previous  pre- 
paration, being  used  to  ornament  plates,  jugs, 
goblets,  &c. 

The  avventurina  is  a  metal  preparation  produced 
by  the  fusion  of  various  component  parts;  this  is 
a  material  used  to  give  the  exquisite  brilliancy  and 
lustre  so  much  admired  in  Venetian  glass ;  it  is  a 
very  difficult  and  tedious  process,  and  exceedingly 
uncertain  in  its  results.  This  process  is  one  of  the 
chief  secrets  of  Venetian  glass,  and  is  only  known 
to  one  or  two  of  th«  maestri.    It  is  said  vm  name 


"  avventurina "  is  derived  from  adTeatue,  on 
account  of  its  always  uncertain  results.  The  uie  of 
a  littie  more  or  less  neat  than  is  absolutely  neoenw, 
or  some  other  cause  (mostly  inenUcable  to  tbesioct 
experienced  artist  himself^,  will  cause  the  vhuW 
mass  to  be  a  failure  after  three  or  four  day**  IsW. 
Instead  of  being  the  brilliant  awenturina  the  aitist 
expected,  he  finds,  on  opening  the  oven,  a  msai  ,-.f 
a  composition  of  a  dull  brick-like  colour. 

The  awenturina  is  used  not  only  in  the  eU»> 
blowing',  but  also  in  the  jewellery  when  it  u  cut 
and  poUshed.  When  used  m  glass-blowing,  &  greet 
amount  of  care  must  be  exerdsed,  and  it  mast  be 
protected  by  a  covering  of  crystal,  otherwise  all  tlit 
sparkling  effect  would  be  lost. 

The  fires  used  in  blowing  Venetisji  glass  are  made 
of  wood,  coal  being  useless  on  aocoiint  of  iii  geiM> 
rating  too  much  smoke  and  gas,  whidi  preTeot  the 
delicate  ornaments  used  in  decorating  the  Tuiom 
objects  from  adhering.  Ornaments  and  tsms  oude 
by  coal  or  gas  alone  would  soon  separate  into  theii 
various  parts. 

The  artists  are  from  their  entrance  allowed  a  cer- 
tain time  daily  for  study,  during  which  they  deags 
and  create  new  shapes  and  colours.  In  thii,  q< 
course,  some  are  more  skilful  than  others.  Tky 
work  together  in  the  greatest  possible  haimoay, 
each  one  aiding  the  otner  to  develop  and  perfect 
any  new  idea,  and  the  interest  with  which  tLey  all 
anxiously  await  the  moment  when  a  new  shaped 
vase  or  a  new  combination  of  colour  is  to  be  with* 
drawn  from  the  oven  is  surprising.  There  seems  m 
personal  jealousy,  everyone  is  equally  as  interested, 
from  the  youngest  boy  to  the  oldest  man.  Tber 
perfectlv  understand  the  capabilities  of  each  one 
among  them,  and  when  the  vase,  or  tazza,  or  other 
object  is  to  be  made,  each  artist  immediately  pre- 
pares for  his  individual  part;  thus,  should  tie 
object  reouired  be  of  unusual  dimensions,  it  is  at 
once  undertaken  bv  those  men  who  have  the 
strongest  lungs  for  blowing  ;  again,  should  it  be  u 
exceptionally  fragile  and  delicate  vase,  it  is  iind«r* 
taken  bv  the  artists  known  to  have  the  lightest 
hands;  the  most  difficult  forms,  such  as  giiffiaf. 
dolphins,  birds,  &c.,  being  the  special  work  of 
certain  artists  only.  I  do  not  think  it  easy  to  find 
such  harmony  as  exists  between  artists  en^lojed  at 
Murano.  I  can  say  that  I  never  heard  an  ao|77 
word  among  them,  and  all  mutually  help  oar 
another ;  they  are  more  happy  when  at  work  thu 
when  having  holidays.  These  they  are  obliged  tn 
take  during  the  end  of  July  or  August,  when  the 
furnaces  are  allowed  to  go  out.  The  tem^eratue 
being  excessive,  it  is  found  impossible  during  tins 
period  for  the  men  to  work,  so  this  opportuutj  b 
taken  advantage  of  to  biuld  new  furnaces. 

There  is  one  dreadful  dreumstance  which  they 
must  all  face,  and  this  is  blindness.  It  is  unhappily 
the  fact  that  nearly  always,  after  many  yean  of 
work,  and  when  thev  are  between  forty  and  fiftr 
years  of  age,  they  oegin  to  lose  their  sight,  azn 
after  a  little  while  they  can  see  no  longer.  Thert 
is  no  means  of  preventmg  this ;  it  is  caused  not  oiut 
by  the  excessive  heat,  but  also  by  the  glare  of  the 
continual  fiames.  Many  things  have  been  tried,  ic^ 
several  kinds  of  protection  for  the  eyes,  bat  with- 
out avail. 

Fortunately,  when  the  dreadful  event  ocean, 
they  have  not  the  additional  suffering  of  want  t> 
face,  for  while  at  work  their  wages  are  very  hi^h. 
often  surpassing  those  of  their  magistrate,  and  their 
mode  of  life  simple.  They  thus  save  large  sons. 
and  their  declining  years,  if  passed  in  darkness,  uf 
at  an3r  rate  of  ease  and  comfort  in  other  respects. 

I  will  now  conclude  my  paper  bv  simply  stating 
that  it  is  now  over  2o  vears  smoe  tnis  beautiful  ut 
of  Venetian  glass-blowing  was  revived  by  mv 
father,  and  that  it  has  continually  progresBed  io 
form  and  colours,  the  always  increasng  demand  for 
it,  not  only  in  this  country,  out  in  France,  Gennaoy- 
America,  and  indeed  all  parts  of  the  globe  wher? 
people  are  cultivated  and  appreciate  works  of  ut 
Its  cost,  as  you  can  understand,  now  that  I  hart 
told  you  how  each  piece  is  made^  is  naturaDv 
greater  than  that  of  those  glass  articles  which  are 
moulded  ;  but  then  its  beauty  is  equivalent  to  it^ 
value. 


A    MAGITET    FOR    EXPERDfENTi 

TION.* 

THE  annexed  engravings  represent  a  large  magnet 
which  is  well  adapted  for  experimental  wort 
With  a  current  from  six  medium-sized  biehicaDat« 
battery  cells  it  is  capable  of  sustaining  about  ^Qt^ 
thousand  pounds.  It  is  provided  with  a  switch.  «• 
that  it  may  readU^  be  adapted  to  a  light  or  a  he»^ 
current  by  combining  the  several  coils  in  sfrie»  cf  o> 
parallel.  It  is  made  separable,  to  permit  of  u<flf 
the  coils  detached  from  the  core. 

For  the  construction  of  the  magnet  18IU  of  Ko.  H 
double-covered  inagnet  wire  are  required,  ala'  t*<? 
well  annealed  cylindrical  bars  of  soft  iron,  Sio.  \^ 
and  Uin.  in  diameter  for  the  oore,  %%»li,^^^ 
bar  2{in.  wide.  Sin.  long,  and  ^.  thick  f^  ^ 
yoke,  a  bar  of  the  same  kind  Tin.  kuiff  ^^ 
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armature,  two  double  wooden  spools  4in.  in  dia- 
meter and  7fin.  long,  with  flanges  l^in.  wide  and 
i^«in.  thick. 

The  walls  of  the  spools  are  ^in.  thick.  Each 
space  in  each  spool  is  filled  with  the  No.  14  magnet 
wire.  There  are  two  ways  of  winding  the  wire. 
According  to  one  method  a  hole  is  drill^  oblic^uelj 
downward  in  the  flange,  and  one  end  of  the  wire  is 
passed  from  within  outward  through  the  hole,  and 
the  spool  is  wound  in  the  same  manner  as  a  spool 
of  thread,  the  wires  at  the  end  of  the.coil  being  tied 
together  with  a  stout  thread  to  prevent  unwmding. 
Each  section  of  each  spool  is  flUed  in  the  same 
manner. 

Although  this  is  the  quickest  way  to  wind  the 
magnet,  it  is  not  the  best  way,  as  the  inner  end  of 
the  ooil  is  liable  to  be  broken  off,  when  the  entire 
coil  must  be  rewound  to  secure  a  new  connection 
with  the  inner  end.  The  correct  way  to  wind  the 
wire  is  to  take  a  sufficient  length  and  wind  it  from 


F    .  1.— Magnet  for  Experimentation. 

opposite  ends  on  two  bobbins.  Wind  the  wire  once 
over  the  spool  from  one  of  the  bobbins,  then  wind 
from  the  ends  of  the  ooil  thus  formed  towards  the 
the  middle,  first  with  wire  from  one  bobbin,  then 
from  the  other  bobbin ;  then  wind  from  the  middle 
back  each  way  toward  the  ends  in  the  same' way, 
then  again  towards  the  centre,  and  so  on. 

E^  this  method  both  terminals  of  the  coil  are 
made  to  oome  out  on  the  outOT  layer. 

Fig.  1  of  the  illustration  shows  the  completed 
magnet  and  its  armature.  Fig.  2  is  a  detail  view  of 
the  spool.   Fig.  3  shows  the  cores  and  yoke,  both  in 


a      b     c     d 


mmm 

e    f     3     k 


Fio.  2. — ^Magnet  and  Switch. 

|>e[rBpective  and  section,  the  sectional  view  exhibit- 
uig  the  method  of  fastening  the  cores  to  the  yoke 
by  means  of  screws.  Fig.  4  shows  the  magnet 
moanted  on  a  woodea  base  provided  with  a  plug 
switch  for  connecting  the  coils  in  parallel  or  in 
series.  Fig.  5  is  an  enlarged  view  of  the  switch, 
and  Fi^.  o  shows  one  of  the  plugs  by  which  the 
connectionfl  are  made. 


a,  h,  arranged  in  two  series  as  shown  in.  iig.  o.  rne 
blocks  a,  A,  are  provided  with  binding  posts  for  re- 


The  switch  is  formed  of  brass  blocks,  a,  b,  e.  dy  <f,/, 

/ii.6.  The 
iingpoc 
ceiving  the  battery- wires.  The  blocks  are  provided 
with  semicircular  notches  forming  the  plug  holes 
1,2,3,4,6,6,7,8,9. 

liie  block  a  is  connected  with  the  lower  ter- 
minal of  the  lower  left-hand  ooU,  and  the  block 
e  is  oonned»d  with  the  upper  terminal  of  the  same 
oofl.  The  block  b  is  connected  with  the  lower 
terminal  of  the  upper  left-hand  coil,  and  the  block 
f  \a  connected  with  the  upper  terminal  of  the  same 
coil.  The  block  h  is  connected  with  the  lower  ter- 
minal of  the  lower  right-hand  coil,  and  the  block  d 
is  connected  with  the  upper  terminal  of  the  sam^ 
coil.  The  blook  g  is  connected  with  the  lower 
terminal  of  the  upper  right-hand  ooil^  and  the 
block  e  is  connected  with  the  upper  termmal  of  the 
same  ooil.  When  the  holes,  1,  2,  and  3  are  plugged, 
the  current  goes  in  series  through  aU  the  coUs.  By 
plugging  the  holes,  4.  7,  2,  6^  and  9,  the  current 
^oes  through  the  coils  two  m  parallel  and  two 
tn  series,  rMudng  the  resistance  to  a  quarter  the 
original  amount.  By  plugging  the  holes,  4,  5,  6, 
ana  7,  8,  9,  the  current  goes  through  all  the  coils  in 
parallel,  and  the  resistance  is  reduced  to  iV  ^^ 
ori^nal  amount. 

The  polar  extremities  of  the  magnet  are  drilled 
azially  and  tappMod  to  receive  screws  by  which  are 
attached  extension  pieces  for  diamagnetic  experi- 
ments. 

To  tetain  the  spools  on  tlie  cores  when  the  magnet 
is  in  an  inverted  position,  a  thin  brass  ring  is 
screwed  on  the  end  of  each  core.  The  armature  is 
provided  with  a  hook  for  receiving  a  rope  or  chain, 
and  the  yoke  has  a  threaded  hole  at  the  centre  for 
aeeoniig  the  eyo  for  suspending  the  magnet. 


UTILISATION  OF  ELECTBICITT  IN 
INDirSTEIAL  PXrSSUITS. 

AN  interesting  example  of  the  utilisation  of  elec- 
tricity in  mining  operations  is  ^ven  by  the 
New  York  correspondent  of  the  EUetneian. 

The  owners  of  the  celebrated  Comstook  Lode  at 
Virginia  City  have  for  a  long  time  felt  that  the 
exigencies  of  their  operations  demanded  not  only 
more  power,  but  power  at  such  a  cost  as  would 
enable  them  to  work  their  enormous  quantities  of 
low-pade  ore  at  a  profit.  They  have,  at  heavy 
expendltiu^  carriea  water  from  streams  in  the 
Sierra  Nevsida  Mountains,  30  miles  off,  but  the 
supply  has  never  been  sufficient,  and  the  working 
of  tne  mine  has  been  freauently  suspended  in  con- 
sequence. A  perfect  and  remarkable  solution  of 
their  difficulties,  however,  has  just  been  effected. 
The  stamp  null  of  the  Nevada  Mill  and  Mining 
Company  has  a  water-power  at  the  level  of  the 
mill,  supplied  ^m  a  reservoir  at  the  side  of  the 
mountam,  and,  finding  this  water-power  inadequate 
for  their  operations,  the  company  compared  notes 
with  the  Comstock  ])eople.  The  matter  was  referred 
to  liie  Brush  Electric  Company,  through  its  agents, 
the  CaUf  omia  Electric  Light  Company,  of  San  Fran- 
cisco, and  the  speedy  result  was  a  proposition  to 
collect  the  waste  water  from  the  sunaoe  wheel  at 
the  miU,  convey  it  in  pii>es  to  the  shaft  of  the  ChoUar 
mine,  whidi  is  close  to  the  stamp  mill,  and  thence 
down  the  shaft,  until  a  sufficient  he^  should  be 
obtained  to  produce  the  power  required.  This  was 
a  bold  scheme,  but  it  was  pronounced  practicable, 
and  work  was  begun  last  winter.  At  the  1 ,650- foot 
level  of  the  Cholmr  mine  a  chamber  50ft.  long,  25ft. 
wide,  and  12ft.  high  was  excavated  out  of  the  solid 
porphyry,  in  which  the  dynamo -electric  generators 
were  placed.  From  the  waste-surface  tank  two 
wrought-iron  pipes,  one  lOin.  and  one  8in.  in 
diameter,  are  lea  to  the  subterranean  chamber.  At 
tixe  bottom  of  the  shaft  these  two  pipes  are  united 
into  a  single  one  14in.  in  diameter,  from  which 
six  Gin.  pipes  run  to  the  nozzles  of  the  water- 
wheels  provided  to  drive  the  large  Brush  dynamos. 
Of  these  there  are  six,  which  are  moimted  on 
a  heavy  cast-iron  base,  and  are  provided  vrith 
an  extended  .shaft  and  outer  oearing.  On 
each  armature  shaft,  and  between  two  bearings, 
a  Pelton  water-wheel  is  mounted^  inclosed  in 
a  water-tight  cover.  The  generators  are  each 
of  130H.P.  capacity,  and  are  compound- wound 
for  constant  current.  Their  electrioil  curve  is  as 
near  perfection  as  possible,  and  they  require  no 
regulator.  The  current  is  of  constant  s6*ength  under 
all  conditions  of  load.  One  of  the  most  remarkable 
points  about  this  plant,  however,  is  the  head  of  water 
at  the  underground  chamber,  which  is  1  ^Oft .  Never 
before  has  such  an  enormous  pressure  been  used  for 
the  purpose.  The  *'  Pelton  *^  water-wheels^  which 
were  selected  as  the  best  adapted  to  the  special  con- 
ditions, are  provided  with  an  ingenious  wedge- 
shaped  partition,  by  which  the  stroam  of  water  is 
divided  and  sweeps  out  through  the  curved  sides  in 
such  a  way  as  to  produce  a  reactionary  effect  in 
addition  to  the  impact,  and  the  water  is  all  thrown 
down  and  out  of  the  way  of  the  wheel.  The  six 
wheels,  which  are  made  of  phosphor  bronze,  are 
each  4<)in.  in  diameter,  and  weigh  2201b.,  and  they 
drive  the  generators  at  a  speed  of  900  revolutions 
per  minute.  The  machines  are  arranged  in  two 
parallel  rows  of  three,  and  work  with  such  perfect 
smoothness  that  of  the  800H.P.  generated  there  is 
no  evidence  save  the  motion  of  the  swiftly  revolving 
armatures.  Thirty-six  Swan  incandescent  lamps, 
operated  in  multiple  series  from  one  of  the  gene- 
rators, illuminate  the  chamber,  and  there  are  several 
of  the  same  lamps  in  the  incline.  Each  generator 
circuit  has  a  Brush  dead-beat  ammeter,  and  a  Bru^ 
voltmeter  capable  of  measuring  up  to  3,000  volts  is 
also  providea.  Any  generator  can  be  thrown  on  to 
any  one  of  the  oul^ing  circuits  by  a  switchboard  m 
the  dynamo-room,  to  which  the  generator  circuits 
are  led.  As  the  drcuits  of  copper  wire  ascend,  one 
to  each  generator,  they  pass  through  a  shower  of 
spray,  but  the  insulation  is  so  excellent  thi^t  no  sign 
of  a  leak  has  yet  been  seen.  The  wires  are  carried 
above  groimd  to  the  electric  motor  room  at  the 
Nevada  Mill,  the  length  of  each  circuit  being  a 
littie  more  than  a  mile.  The  six  motors  in  the 
motor-room  are  of  the  regular  Brush  constant- 
current  type,  each  of  80H.P.  capacity,  and  arranged 
in  a  single  row  parallel  with  the  main  driving  shaft, 
to  which  they  are  belted.  The  surface  wheel,  which 
is  also  connected  to  this  shaft,  uses  the  water  in  the 
first  instance  and  furnishes  part  of  the  power  to 
drive  the  main  shaft.  The  waste  water  is  then 
carried  down  l^ie  Chollar  shaft  to  the  undergroimd 
chamber,  where  it  drives  the  dynamo  which  gener- 
ates the  electric  current  and  energises  the  electric 
motors  above  ground,  which  in  turn  furnish  addi- 
tional power  to  the  main  shaft.  A  more  complete 
trium^  of  adaptation  it  would  be  hard  to  find. 
Each  motor  has  its  own  independent  circuit  fed 
from  one  of  the  generators,  and  its  speed  is  regulated 
by  the  well-known  Brush  regulator.  All  or  any 
number  of  the  motors  work  perfectly  in  a  battery 
together  or  with  tiie  water-wheel,  and  they  run  at 
a  speed  of  850  revolutions  per  minute.  An  ammeter 
for  eadi  motor  indicates  at  all  times  the  current 


fiowing  ih  each  circuit.  Some  idea  of  the  saving 
effected  by  this  plant  to  the  mine-owners  may  be 
formed  firom  the  fact  that  the  surface  wheel  slone 
requires  312  miner's  inches  of  water  to  develop 
power  sufficient  to  drive  40  of  the  60  stamps  with 
which  the  mill  is  equipped.  As  a  matter  of  fact, 
this  amount  of  water  is  seldom  available.  Two  of 
the  electric  motors,  working  in  addition  to  the  sur- 
face wheel,  vrill  perform  tiie  same  work  with  but 
72  miner's  inches  of  water,  thus  effecting  a  saving 
of  about  77  per  cent.  The  net  commercial  efficiency 
of  the  plant  is  about  70  per  cent.  The  waste  water 
from  the  1,650ft.  level  of  the  Chollar  mine  is  now, 
I  may  add,  piped  into  the  Sutro  tunnel^  and  it  is 
seriously  proposed  to  use  this  water  a  third  time  at 
a  lower  level  for  other  work  by  duplicating  the 
electrical  machinery. 


SCIENTIFIC   NEWS. 
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ANOTHgR  small  pUnet,  being  No.  284,  was 
discovered  by  M.   Charlois,    of  Nice,  on 
May  29. 

In  the  report  of  the  Astronomer  Hoyal  to  the 
Board  of  Visitors  of  Greenwich  Obeer\'atory  we 
note  that  a  small  electric  hand  lamp  (with 
secondary  battery)  has  been  substituted  for  the 
wax  toper  formerly  used  for  reading  thermo- 
meters of  the  horizontal  and  vertical  force- 
maguets,  and  has  been  tound  very  convenient  as 
well  as  much  safer. 

The  death  is  announced,  at  the  age  of  79,  of 
Mr.  John  Frederick  la  Trobe  Bateman,  one  of 
the  most  distinguished  engineers  of  the  dtnr.  He 
supplied  Glasgow  with  water  from  Loch  Katrine, 
and  was  the  author  of  a  scheme  for  supplying 
London  irom.  the  Bala  Lake  in  Wales.  He  was 
engaged  at  the  time  of  his  death  in  the  con- 
struction of  docks  and  gasworks  at  Buenos 
Ajrres,  and  in  the  scheme  for  supplying  Minorca 
with  water. 

The  death  is  announced  of  lifr.  K.  ^liller, 
well  known  some  fivo-and-twenty  jears  ago  in 
Cambridge  as  a  brilliant  mathematician,  and  sub- 
sequently Professor  of  Mathematics  at  the  Naval 
College  at  Green^ivach. 

The  death  is  announced  as  occurring  at  May- 
field,  Watford,  Herts,  on  the  27th  ult.,  of  Dr. 
George  Owen  Reos,  M.D.,  F.II.C.P.,  F.R.S., 
physician  extraordinary  to  the  Queen.  Dr.  Owen 
Bees,  who  took  his  M.D,  degree  at  Glasgow  in 
1837,  became  a  Fellow  of  the  Royal  College  of 
Physicians  of  London  in  1844,  in  which  he  occu- 
pied the  post  of  Senior  Censor  in  1863.  He  was 
consulting  physician  to  Guy's  Hospital,  Queen 
Charlotte's  Ljing-in  Hospital,  and  physician  to 
Pentonville  Prison,  and  was  chosen  to  deliver  at 
different  dates  the  Gulstonian  lectures,  the  Lett- 
somian  lectures,  the  Harveian  oration,  and  the 
Croonian  lectures.  He  was  also  the  author  of  a 
number  of  works  dealing  with  diiferent  forms  of 
renal  disease. 

Prof.  David  Boyes  Smith,  who  was  appointed 
two  or  three  ^-^ars  ago  to  succed  Dr.  Maclean  as 
Professor  of  Military  Medicine  in  the  Army- 
Medical  School,  Netley,  died  on  Juno  3.  He  was 
the  author  of  many  papers  and  works  on  sanitary 
subjects. 

Indian  entomology  has  snsteined  a  heavy  loss 
by  the  sudden  death  of  Mr.  Otto  Moller,  of 
Tukvar,  near  Darjeeling.  Mr.  Moller,  who  kept 
a  staff  of  twenty  Lepcha  collectors  constently  at 
work  in  Sikkim,  Bhutan,  and  parts  of  Thibet, 
had  obtained  specimens  of  many  new  species. 

The  annual  meeting  of  the  Royal  Society  for 
the  election  of  Follows  was  held  at  the  society's 
rooms  in  Burlington  House  on  Thursday,  last 
week,  when  the  following  gentlemen  were  elected : 
—John  Aitken,  Edward  Ballard,  M.D.,  Alft^d 
Barnard  Basset,  M.A.,  Horace  T.  Bix)wn,  F.C.S., 
Latimer  Clark,  C.E.,  Prof.  David  DougLis  Cun- 
ningham, M.B.,  Lazarus  Fletcher,  M.A.,  William 
Botting  Hemsley,  A.L.8.,  Charles  Thomiis  Hud- 
son, LL.D.,  Prof.  Thomas  M*Kenny  Hughes, 
M.A.,  Edward  B.  Poulton,  M.A.,  Prof.  William 
Johnson  Sollas,  D.Sc,  Charles  Todd,  M.A., 
Herbert  Tomlinaon,  B.A.,  Prof.  Gerald  F.  Yeo, 
M.D. 

At  the  annual  general  meeting  of  the  Institu- 
tion of  Civil  En^eers,  Sir  John  Coodc  was 
elected  president  in  succession  to  Sir  Goorge 
Bruce ;  and  it  was  announced  that  the  duration 
of  the  office  would  henceforth  be  for  two  yeai-s, 
instead  of  for  one  year. 

In  the  AteUpiad  for  the  second  quarter  of  1SS9, 


324 


ENGLISH  MEOHANIO  AND  WORLD  OP  SCIENCE:    No.  1,'264. 


JrxE  14,  18«9. 


Dr.  B.  W.  Bichordson  gives  a  memoir  with 
portrait  of  John  Freind,  M.D.,  F.R.S.,  the 
molical  historian.  In  the  notes  entitled 
•*  Opiisculu  Practica,"  Dr.  Bichardson  refets  to 
the  use  of  the  graphophone  in  medicine,  to 
poisoning  by  the  smoke  of  tobacco,  and  amongst 
other  matters  touches  on  yibration  in  cycling  and 
on  its  prevention. 

Prof.  Judd  has  contributed  to  the  June  number 
of  the  Geologieal  Magazitte  a  suggestive  article  on 
Metomorphism,  in  which  he  proposes  the  conve- 
nient term  **  statical  metamorphilsm  "  to  indicate 
the  changes  produced  in  rocks  which  have  been 
subjected  to  great  pressure  but  have  not  pelded, 
so  that  no  movement  has  been  effected.  It  thus 
forms  a  correlative  term  to  Hosenbusch*s  **  dyna- 
mical metamorphism,"  which  is  applied  to  the 
phenomena  resulting  from  the  operation  of 
mechanical  forces  that  have  caused  actual  move- 
ment in  a  rock-mass,  as  best  seen  in  districts 
where  the  rocks  have  been  sheared. 

The  ladies^  conversazione  at  the  Royal  Society 
will  be  held  on  Wednesday,  June  19 ;  and  the 
conversazione  of  the  Society  of  Arts  on  Fri4ay, 
June  28,  the  latter,  as  usual,  at  the  South  Ken- 
sington Museum. 

Prof.  Herdman,  of  Liverpool,  describing  some 
of  the  hailstones  which  fell  there  on  June  2,  says 
that  many  were  spherical  or  ellipsoidal  in  out- 
line, some  were    mammiUated,  and  some  were 
evidently  compound,    being  formed  of   several 
hailstones  partially    fused    together — one,   the 
outline  of  which   he    traced,    shows    evidence 
of     being     formed    by    the    junction    of    at 
least  eight    spheres.  •  Specimens   measured   by 
himself  and  Mr.  F.  Archer  ranged  from  Jin.  to 
llin.  in  diameter,  made  up  of  concentric  layers 
alternately  clear  and   snow-white.     Mt.  I.   C. 
Thompson,  writing  at  the  same  time,  says  that 
the    hailstones  were  of  remarkable  fonns  and 
structure,  some  being  round  and  thick  with  flat 
surfaces,  and  composed  of  a  number  of  concentric 
layers,   both  transparent  and  opaque.      Others 
were  large,  jagged  and  angular,  while  some  re- 
sembled broken  pieces  of  ice.     As  they  dissolved 
in  the  conical- shaped  watch  glasses  a  deposit  feU 
to  the  centre,  which  a  rough  microscopical  exa- 
mination showed  to  be  mainly  composed  of  a 
dark  coloured  amorphous  inorganic  substance, 
and  minute  stone  particles.     Interspersed  with 
them  he  noticed  sniall  pieces  of  vegetable  tissue, 
having  the  appearance  of  parts  of  cryptogamic 
spore-cases,  and  amongst  them  were  numbers  of 
very  minute  oblong  bead-like  bodies  about  1  -ddth 
of  an  inch  in  length,  each  having  a  dark  patch  at 
the  apices.     Under  a  ^in.  obiective  these  bodies 
were  found  to  have  a  rough  knobby  surface,  the 
dark  ends  being  curled  up  extensions,  and  were 
similar  in  character  to  the  forms  known  as  be- 
longing to  the  spores  of  some  of  the  lower  crypto- 
gamia,   especially  the   lichens,    to  which  they 
evidently  belong,  although,  after  careful  search, 
Mr.  Thompson  is  unable  to  refer  them  to  any 
known  British  species.    This  would  seem  to  be 
proof   that   microscopic  bodies  float  at  a  great 
height  in  oar  atmosphere. 

At  a  recent  meeting  of  the  Royal  Society  of 
Edinburgh,  Prof.  T.  R.  Fraser  made  some 
further  remarks  on  Strophanthus  Hispidus,  in  the 
course  of  which  he  said  that,  by  means  of  ether 
and  alcohol,  he  had  extracted  the  active  principle 
— a  glucoside  to  which  he  gives  the  name 
strophanthin.  From  that  he  has  separated  a 
crystalline  substance  so  intensely  poisonous  that 
a  millionth  fraction  of  a  grain  is  sufficient  to 
have  a  distinct  effect  on  l^e  heart  of  a  rabbit. 
This  crystalline  material  Prof.  Fraser  terms 
"  stroplmnthidin,"  which  he  first  obtained  by 
the  action  of  acetate  of  lead  on  the  liquid  cxtr:\ct, 
which  was  afterwards  treated  with  sulphuretted 
hydrogen.  That  method  was  not  found  to  be 
satisfactory,  so  a  second  method  was  devised,  in 
which  the  extract  was  fint  treated  with  tannin, 
then  with  oxide  of  lead,  alcohol,  and  carbonic 
acid  gas.  Prof.  Fraser  pointed  out  that  in  all 
his  experiments  he  found  that  the  pref  cnce  in  the 
extract  of  any  of  the  stronger  inorganic  acids, 
oven  in  the  cold,  set  up  an  action  that  resulted 
in  the  throwing  down  of  a  copper  precipitate  on 
the  fiddition  of  Fehling*  s  solution.  In  the  opinion 
of  those  most  competent  to  judge,  strophanthus  is 
one  of  the  most  valuable  additions  to  the  Pharma- 
copoeia made  for  many  years. 

According  to  the  Athentcumy  a  curious  dis- 
covery has  just  been  made  in  the  Botanic  Garden, 
Oxford.     Dr.  Selmar  Schonland,  the  sub-curator 


containing  a  collection  of  Italian  plants,  well  pre- 
served, with  indications  of  the  names  of  the 
plants  and  the  localities  whence  they  were  taken, 
by  Gregorius  a  Reggie  (Cahibria),  a  Capucin, 
who  collected  them  in  1605.  Nothing  is  known 
of  this  Gregorius,  who  must  have  been  a  good 
botanist,  and  no  trace  has  yet  been  found  of  the 
person  who  brought  the  collection  to  Oxford. 
Another  bundle  contains  the  mosses  brought  by 
Sir  John  Franklin,  It  would  appear  from  this 
statement  that  there  is  at  last  someone  at  Oxford 
who  wiU  find  out  what  there  is  in  the  Botanic 
Garden. 

At  a  recent  meeting  of  the  Physical  Society  a 
paper  was  read  **  On  a  Water  Spray  Influence 
]^£achine,**  by  Mr.  George  Fuller.  The  appa- 
ratus is  made  upof  four  similar  sections,  each  con- 
sisting of  a  nozzle,  a  metal  ring,  and  a  metal 
dish  or  receiver,  arranged  about  a  vertical  axis. 
Pressure  water  issues  from  perforations  yJuiu.  in 
diameter  in  the  nozzles,  and  passes  through  the 
rings  into  the  insulated  receiver  below.  The 
rings  are  placed  at  such  a  distfince  below  the 
nozzles  as  to  be  about  the  point  where  the  streams 
break  into  spray,  and  the  receivers  empty  them- 
selves automatically.  Calling  the  consecutive 
sections  1,  2,  3,  4,  respectively,  the  rings  of  1 
and  3  are  connected  to  the  receiver  of  4,  and 
those  of  2  and  4  to  the  receiver  of  1.  The  dis- 
charge points  are  connected  with  the  receivers  2 
and  3,  and  a  rapid  succession  of  sparks  passes 
when  the  water  is  turned  on.  Prof.  S.  P.  Thomp- 
son inquired  whether  the  length  of  the  spark  was 
limited  by  leakage  along  the  glass  rods  or  by  the 
spray  passing  between  the  receivers,  and  in  reply 
Mr.  Fuller  said  he  thought  the  former  leakage 
the  more  important. 

The  spread  of  cancer  in  a  small  commune  of 
Normandy  (St.  Sylvestre  de  Courcelles)  attracted 
the  attention  of  Dr.  Amaudet,  as  the  oisease  has 
attained  to  15  per  cent,  of  the  total  mortality'. 
The  cases  were  principally  males,  and  as  a  rule 
the  cancer  was  located  in  the  stonmch  :  hence  Dr. 
Amaudet  thinks  cancer  is  contagious,  and  is  pro- 
pagated by  water;  for  although  the  sufferers 
were  not  water-drinkers,  they  drank  cider,  which 
is  diluted  with  the  pond -water  of  the  district. 
There  are  few  waters  which  are  really  safe  to 
drink,  unless  previously  boiled. 

At  the  General  Hospital,  Vienna,  Prof. 
Drasche  has  been  trying  saccharin,  with  the 
result,  it  is  stilted,  that  the  substance  does  not 
exercise  any  noxious  influence. 

At    the    Roynl   Institution  last  Friday,   Dr. 
Archibald  Geikie  discoursed  on  **  ResearcKcs  into 
the  Origin  and  Age  of  the  Highlands  of  Scotland 
and  the  West  of  Ireland."      The  detail  work  of 
the  Geological  Survey  has  so  added  to  our  know- 
ledge that  the  problem  has  been  much  discussed 
in  the  last  seven  or  eight  years  in  the  light  of  the 
new    facts    ascertained.       The   lecturer,     after 
describing  at  some  length  the  character  of  the 
rocks,  drew  especial  attention  to  a  diagram  show- 
ing the  yellow  zone  between  the  Cambrian  and 
the  base  of  the  Silurian.     The  Cambrians,  he 
said,  had  everywhere  been  worn  down  before  the 
deposition  of  this  zone  commenced ;    and  this 
denudation,  therefore,  pointed  to  a  long  inter\*al 
of  time  between  the  Cambrian  and  Silurian.     A 
point  of  still  greater  interest  was  this,  that  it  had 
been  recently  found  that  lar^e  tracts  which  had 
been  such  a  puzzle  were  really  composed  out  of 
Archaean,  Cambrian,  and  Silunan  ;  but  they  were 
several  times  repeated.      There  was  a  general 
easterly  dip,  and  going  from  west  to  east,  as  in 
the  Sutherlandshire  section,    there    was  found 
above    the    Silurian  a  repetition  of    Archnean, 
Cambrian,  and  Silurian,  and  this  wbs  again  re- 
peated.  The  explanation  accepted  was  t^t  there 
had  been  great  thrusts,  which  had  forced  parts 
of  those  formations  up  over  other  parts  of  them- 
selves, and  again  this  has  been  repeated  further 
east.     One  great  question  has  been.  Is  it  pos- 
sible to  anywhere  find  the  base  of  the  Archasan  ? 
Within  the  last  few  weeks  this  question  has  been 
solved  by  finding  rocks  below  it  in  the  Island  of 
lona.     One  of  the  fossil  collectors  of  the  Survey 
has  been  sent  down  there,  and  the  solution  of  the 
question  whether  these  were  fossiliferous  rocks  or 
not  is  awaited  with  deep  interest. 


of  the  Herbarium,  has  found  in  a  comer  btmdles   impervious  to  water. 


It  is  said  that  some  conductors  are  now  being 
laid  underground  insulated  in  the  following  manner : 
The  bare  wires  are  placed  in  glass  tubes,  which  are 
protected  by  a  layer  of  cement,  outside  which  again 
is  an  iron  pipe.  The  method  is  said  to  be  very 
cheap,  to  give  a  high  degree  of  insulation,  and  to  M 


LETTERS  TO  THE  EDITOR. 

[  We  do  not  hold  ourtdves  i^^poHsM*  fnr  th*  ojMh»/»i  «f 
our  eomspondtnts.  The  Editor  rttpect/MUy  rtqurjttt  t*i'  «n 
eommunioations  should  be  draum  up om  bri^y  a$^tnUi.\ 

AU  eommunicaHonM  should  he  addrtutd  to  thi  Eorros  --f 
the  ExoLisH  Mkchasio,  332,  Strand,  W.G. 

All  Ohequtts  and  PoMt-offiee  Ordert  to  he  mode  fo^».  (4 
J.  Fasshoub  Edwards. 

•»•  In  order  to  faeilUate  r^erenee^  Oorre»ptm4f»t$^  vii 
apeaJang  of  any  letter  premousl^  iuMrted,  will  ohit^  I; 
msntianing  ike  numiter  of  the  Letter,  as  well  as  the  pny*  m 
which  it  appears. 

"IwouM  have  ererTOoe  write  what  he  know^iadv 
mtudi  aa  he  knows,  but  no  more ;  and  that  not  ia  i^ 
only,  but  in  all  other  mxbjecta:  For  Buahapenoo  ojay 
have  tome  particular  knowledge  and  exp<ai«u%  of  i)» 
nature  of  eiloh  a  pereoo  or  saSh.  a  fountain,  that  m  to 
other  things,  knows  no  more  than  wb&t  eyerybod;  dox, 
and  yet.  to  keep  a  olutter  with  this  little  pittance  of }», 
will  unaertake  to  write  the  whole  body  of  phy«ck^  %  vi-^ 
from  whence  great  inconvenienoee  dwive  their  otigoal" 
— Montaign^s  Sssags* 

THE  PAPAL  OBSBBVATOBY-SATTJBirS 
BIKaS— VENT7S— A  VOT-C  AN-IC  ERTJP- 
TION  —  TBLESCOPIC       APEBTUBE  - 
A      SIMPLE       LA7  —  CEMTBIFTraAL 
«POBOE'*  AS    EXBBCISEI)    ON   TE£ 
2K00K— EASTEB  IN  1827— THE  STAFF 
OF  OUB  NATIONAL  OBSEBYATOET- 
THE     CANALS    (P)    OP    MABS-MER- 
OUBY  AND  VENUS— PLAT  FOB  NEW- 
TONIAN    TELESCOPE— SPEOTBA   OF 
UBANTJS  AND  SATT7BN. 
1 30026.]— I  OAXWOT  conceive  that  the  Pope  caaK- 
acting  imder  the  advice  of  any  competent  astro- 
nomer, in  deciding  to  build  an  astronomical  oljee* 
vatory  in   a   town,  Burmouuting  room*  u^  f^r 
residential  purposes !    Stability    is  the  *'  nw^  yia 
non^*  with  every  kind  of  astronomical  instrttmcnt, 
and  the  more  massive  the  foundation  on  which  i*. 
rests,  and  the  nearer  to  the  ground  it  is  sitaated, 
eccterU  paribus,  the  more  effiaently  it  will  perfora*. 
Cock  it  up  at  a  great  height,  and  you  conveit  it 
into   an  mverted    pendulum — k   device  expmsh 
employed  to  detect  otherwise  insensible  vibrations. 
May  I  remind  "  W.  G.  P."  (letter  29979  p.  >1 
that  what  Schroter,  Harding,  Schwabe.  Schmidt, 
Bond,  Secchi,  and  de  Vice  (of  whom,  by  \ht  bje. 
Webb  says  that  hia  **  observations  are  not  alwan 
satisfactory")  saw,  was  in  no  sense  such  a  gpoton 
Saturn's  rings  as  that  which  has  given  rise  to  *j 
much    discussion ;   but  little   n>ec£B,  or  knot£  »i 
brightness,  perceptible  when  the  ring  system  wa* 
seen  edgeways ;  and  having  their  origin  prohaUy  ia 
actual  differences  of   thickness.    I    presume  tb: 
your  correspondent  is  familiar  with  what  Pimr. 
Clerk-Maxwell,  and  Proctor  have  written  on  the 
question  of  the  structure  or  material  of  the  rini^i' 
Of  course,  as  Mr.  Dixon  (letter  29980,  p.  281}  has 
seen  Venus  as   a  crescent  wi&  the  naked  en.  I 
believe  it ;  but  I  must  say,  quite  candidly,  tkt  I 
should  not  have  believed  it  naal  seen  it  myself.  Hnv 
far  the  impression  of  a  twinkling  image,  some  13  c; 
14°  high,  in  a  bright  twiUght  sky,  would  belikek'. 
resolve  itself  into  such  a  form.  Heave  others  to  decui'. 
Meanwhile,  I  have  just  been  making  an  instrocQv^ 
experiment.    I  struck  with  compasses,  and  rolw- 

?uently  cut  out,  a  crescent  of  white  paper,  predvlT 
in.  in  diameter,  and  0'07in.  in  its  thickest  part  (thtts 
representing  the  actual  phase  of  Venus  on  April  pr\ 
and  mounted  it  on  a  black  disc.  Attachingthi.^ t' 
a  gate-post,  I  measured  off  a  distance  of  2^'4'if^< 
at  whic&,  of  course,  mv  lin.  crescent  subtended  as 
angle  of  67*6 ",  as  did  that  of  Venus  at  the  diU 
referred  to.  I  am  myself  shortsighted,  but  I  H  i 
lady  of  exceptional  keenness  of  vwion  to  tfysf 
until,  knowing  that  it  was  a  crescent  she  wm  riev- 
ing,  and  familiar  with  its  aspect  and  position,  ^' 
failed  to  perceive  it.  She  ceased  to  see  it  *•  \ 
cresemt  at  119ft.;  or  when  its  diameter  stibtw^-' 
an  angle  of  some  2'  22".  This,  to  me,  is  Tery  <:- 
nificant  indeed.  My  mimic  Venus  was  plsc*l  Q 
brilliant  sunshine.  Would  it  be  w;orth  Mr.  Dix  :•'» 
while  to  repeat  so  simple  an  experiment  ?     . 

I  regret  smcerely  that  I  seem  to  have  unwitbnsir 
trodden  on  the  toes  of  Prof.  Swift,  as  would  apl*^ 
from  letter  29982  on  p.  281.  I  know,  of  courj, 
how  Le  Verrier  concluded,  from  the  motion  of  t.» 
perihelion  of  Mercury's  orbit,  that  Monxethng  oij* 
exist  within  that  orbit  to  cause- it ;  the  action  "f  tw 
known  planets  being  insuflfkient  to  do  »i.  Be* 
this  "somethmg"  may  ^ust  ^Itwell  be  m«t»T/ 
matter  as  an  aggregation  mto  anyio^lii^^&r^'^^"' 
or  planets,  properVy  so-called.  ^^^jJJvAj* 
familiar  with  the  whole  stoiy  of  thSMEJJ 
which  Messrs.  Watson  and  Swift  belie  vednlft 
made  in  1878;  of  Pirof.  Watson^s  mi^Tl« 
^  Cancri  for  one  of  these  bodies,  and  mixjijrr  x^ 
with  another ;  and  of  Prof.  Swift's  two  stara  (i>r<^ 
ably,  as  Proctor  says,  2.>  Caucari  and  an  nnnan: 
one  of  the  7th  magnitude)  observed  with  a  tel*,'«>f . 
fi^ened  to  a  10ft.  pole,  swaying  in  one  dirfs'tj 
and  sticking  in  the  other !  But  we  on  this  si<tc 
the  Atlantic  are  very  far  indeed  from  lieing  Qf\ 
vinced  that  any  intra-MeECuruU  ^LaiieU-  whaf^i 
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Si)  mayol 
it4«  with  a 


Strife's  Ul-luck  on  the  occosiou  of  Che  eclipH  of 
Jmiviaty  l»t  in  thn  prraent  year.  I  rand  the  ttla- 
lITHm,  and  we&klj  imsgineil  that  "fuled  to  ob- 
wrve  "  meant  wiu  umucceSBfut  inolserving.  There 
wvre  no  details  iriven. 

■■Omicron"  (iBtter  29983,  p.  382) 
the  phenomena  of  Jupiter's  Batellitee  witt  a.  reallj' 
pood  Sin.  object-glass ;  but  by  no  maans  with  a 
cheap  one  of  that  aperture.  Saturn  requires  S^in. 
at  least  to  be  at  all  furlv  seen,  and  4iu.  and  up- 
wards will  exhibit  his  leaifing  featiirea  better  still. 

Here  is  a  solution  of  the  tten-and-egg  problem, 
by  a  lady,  which  I  venture  to  thiut  is  even  neater 
than  Mr.  Perren  Maycock'e  (in  reply  68670)  on  p. 

--      lay  3  half  eggs  i,    "^  ■    "   ' 

hens)  lay  tour  tin 

12  half  eggs  in  the  lazno  time.    7  days      

daTs;  then  3  b»lf  days  :  U  half  days  : :  12  halt  eggs 
;  oi  half  eggs,  or  28  whole  onoj. 

'  '-■'  lo  ^raap  einclly  what  itii  thnt  Mr.  Hosken 


BTolveB  round  tht 

dnflecte  her  from  the  straight  Hue  iu  wbioh  sh* 
would  otherwise  travel.  It  is  this  tendency  to 
travel  in  a  itraight  line  which  is  so  curiously  mis- 
deectibedas  centritugal  force.  Certainly  this  has 
no  effect  on  the  sulstance  of  the  moon  which, 
instead  of  being  "  ductile."  is  of  the  very  rockiest 
matfliial ;  and,  whether  or  no.  for  all  practical  pur- 
poses, every  portion  of  her  globe  moves  at  the  same 
rate  round  the  earth.  The  effect,  than,  of  what  my 
querist  calls  centrifugal  force  in  the  coee  of  the 
moon  could  only  have  its  origin  in  her  own  rotation 
onheiBxis.  Now,  it  takes  her  about  2T'322  days, 
or,  say,  6Sa'72  hours  to  complete  one  such  rotation, 
and  as  her  circumference  is  very  approximately 
679-r46  miles,  a  point  on  her  equator  must  travel 
about  10'36  miles  an  hour ;  or  at  about  the  rate  at 
which  many  men  drive  to  a  railway -station  every 
day  of  the  week.  In  the  case  of  our  own  earth, 
whose  equatorial  drcumforenco  is  24902'13  miles; 
tnming.  isnhe  does,  on  her  axis  in  some  3m.  5tis. 
leas  thai)  24  hours  of  mean  time,  the  rate  of  rotation 
of  a  point  on  her  equator  is  1040-13  miles  au  houi 
. — a  velocity  sufficient  appreciably  to  affect  the  figure 
of  her  globe,  convcrtmg  it  into  that  of  an  oblate 
apheroid,  and  diminisliinft  the  we^t  of  bodies  on 
the  equator  by  about  the  ■U034G  part  of  that  they 
poeeesB  at  the  poles. 

In  answer  to  query  687H0.  p.  290,  Easter  Day  ii 
1»21  fell  on  Sunduy,  April  Ij. 

The  "Kon  possumus"  of  the  Treasury,  as  i 
response  to  any  and  every  appeal  for  the  reo! 
advaooemeut  of  srieuce,  has  become  a  byword 
but  it  sefvus  hardly  possible  that  the  intimatiot 
with  which  the  Astronomer  Ito^al  concludes  hii 
report  to  the  Visitors  of  the  Roj-ai  Observatory  cat 
paas  unheeded.  When  wo  find  mere  advertising 
quacks  subaidieed  out  of  the  public  funds,  it  appears 
momtTous  that  the  work  of  our  National  Observa- 
tory should  be  crippled  for  want  of  on  adequate 
■foil.  I  hope  that  the  few  scientitic  members  id  the 
House  and  the  Admirals  will  join  in  putting  some 
pressure  on  the  Uovemmcnt  iu  this  realty  urgent 

As  Dr.  Terbr  refers  I 
the  end  of  tetter  30000, 

Uutt  I.  (or  one,  have  not  the  slightest  doubt  that  he 
did  see  umething  traversing  one  of  the  Martial 
polar  nmts  in  ISJ88  ;  and  I  may  add  that  in  the  case 
of  so  Bkilled  an  observer  as  he  is,  and  one  armed 
with  BO  fine  an  instrument,  the  corroborative  testi- 
mony of  MM.  Schiaparetii  and  Ferutin  was  scarcely 
needed.  But  I  would  humbly  venture  to  point  out 
that  it  by  no  means  follows  that  the  marvellous  net- 
work depicted  in  certain  drawings  as  covering  the 
surface  of  Mors,  has  any  real  existence.  In  the 
currant  number  of  L'Artron^uiir,  M."  Flammarion 
has  a  most  instructive  article  on  this  planet,  iu  which 
he  shows  1^  facnmile  reproductions  of  drawings 
made  nearly  simultaneously  by  different  observers, 
how  very  little  dppondenca  is  to  be  placed  on  the 
objoctivo  reahty  of  any  hut  the  most  salient  Areo- 
graphical  featarrs. 

C'ertajnly  "  Al  Fard  "  (letter  30003,  p.  302)  ought 
to  see  Mercury  in  bright  sunsliine  with  a  Sin.  re- 
flector, as  I  have  soon  it  many  a  time  and  oft  with 
an  achromatic  of  but  little  over  4in.  of  aperture. 
It  is,  though,  at  best,  but  a  little  mite  of  a  thing, 
easily  overlooked.    As  lo  Venus,  as  she  approaches 
the  earth  she  of  course  seems  to  got  both  larger 
and  brighter  :  but,  after  passing,  nay,  her  greatest 
eastern  elon^tion,  us  her  diameter  increases  her 
crescent  diminishes,  and  it  is  at  the  point  in  her 
orbit— about  40"  east  of  the  sun— where  this  thin- 
ning of  her  crescent  balances  her  increase  of  diamotci 
that  she  attains  her  maximum  brilliancy. 
^— ,     In  reply  to  "  Solar  Focus  "  (query  ■''" 
''-' j\ahould  think  that  a  3in.  flat  would 
1''^' Jj^actical  purposes  on  his  tclascope. 
' "'    ,  An  inlOTestmg  and  important  paper  by  Dr.  Hng- 
"'.'I^s  was  read  at  the  Eoya!  Society  on  the  5th  iuat., 
"otj'   ""^^  Photographic    Siwctra    of    Uranus  and 
''    _fatum."  inwhid)  iU  gifted  author  gave  the  results 
>~' ^  tA  his  most  recent  investigatioua  into  the  chemical 


lution  of  two  of  the  fn-ailv  of  g!ant  planets 
which  revolve  round  the  sun  outside  of  the  orbit  of 
Mors.  It  will  be  remembered  by  many  who  read 
these  lines  that  eighteen  yrar-i  ai.ro  t)r.  Hug)Cins 
eiamined  the  visible  spectrum  of  L'rauus,  visuativ, 
and  detected  sii  absorption  bands  (olio  being  at  F), 
but  the  light  was  too  faint  with  a  narrow  sht  to  see 
the  Fraunhofec  lines.  Tbese  observations  were 
entirely  confirmed  by  Vogel  in  1S72.  During  the 
present  year  Dr.  Huggins  has  succeeded  in  photo- 
graphing the  spectmin  of  the  planet,  and  with  two 
hours'  exposure  obtained  a  photograph  of  it  from  a 
little  above  F  to  beyond  N  in  the  ullra-violet.  In 
this  all  the  chief  Fraunhofer  lines  come  out. 
Doubtless  this  part  of  the  spectrum  is  solar.     No 

lines,  light  or  dark,  are  perceptible,  so  that 
special  absorption  is  confined  to  the  visible  spec- 
trum. In  ISM  Dr.  Huggins  began  his  investiga- 
tion into  the  visible  spectrum  of  the  ^atumian 
system,  read  a  paper  on  the  photographic  spectra, 
and  in  the  following  yenr  photographed  the  spec- 
trum of  Saturn  and  his  rings.  Hnding  no  other  than 
Fraonhoter  lines  in  jt.  During  the  present  appuri- 
tion  of  Saturn,  by  a  peculiar  arrangement  of  the 
dit  of  the  spectroscope.  Dr.  H.  has  bMU  able  to  get 
the  spectra  of  the  nng,  the  ball,  and  the  sky,  all 
distinct  and  not  encroaching  on  one  another;  but, 

1881,  hecan  detect  no  lines,  bright  or  dark,  in 
the  planetary  spectra  which  are  not  also  present  in 
that  of  the  sky.  I  ought  perhaps  to  add  that  thMe 
photographs  have  been  taken  when  the  sky  wai 
sufficiently  bright  Co  give  a  faint  spectrum  for  com- 

A  Fallaw  of  tlt«  Itoral  Aatronomloal  Soolety, 


at  us  who  think  it  quite  poasible  to  calculate  the 
irobable  width  and  amount  of  luminosity,  making 
Juo  allowance  for  the  rings  being  somewhat  nar- 
rower in  appearance.  Surely  none  will  say  that 
the  luminous  space  is  as  long  as  the  width  of  tiio 
haU,  plus  the  width  of  the  shadow  I     "  Evoiything 


aASSBNBI. 


[30027.]— Ttiebe  being  so 


Portland,  June  t( 


W.  B.  "WauKll. 


JT7PITEB. 

[30030.] — TnE  Erst  of  a  fresh  scries  of  transila  of 

the  fourth  eatellite  of  Jupiter  took  plaoe  apparonUy 

Che  night  of  the  4th  iust.,  egress  taking  phtce  at 

lUt  lib.  20m.     The  transit  could  have  (nMn  only 

of    short    duration,  and  is   not    predicted  in  the 

Xaiitkat  Almnnaf.     In  BUhse<[uenl  transits  ingress 

'  No.  IV,  will  probably   occur  before  the  time 


Hendon,  June  10. 


P.  P.  Dnia. 


THE  F1.ANET  UEBCITaT. 
[31)031  ,]-I.v  reply  to  "  Al  Fard  "  (letter  30003),  I 
have  often  eeen  Mercury  in  full  sunshine  with 
njo.g. ;  but  to  see  the  planet  by  day  the  neighbour- 
ing sky  must  be  free  from  nil  trace  of  cloud.  There 
are  times,  however,  when  all  the  conditions  appear 
most  favourable,  and  yet  there  seems  to  be  matter 

which  entirely  obliterates  the  planet.  I  tried  to 
pick  up  Mercury  on  June  4,  when  in  a  verv  favour- 
able position,  and  apparently  dear  blue  sky.  uMng 
a  very  good  5in.  e.g..  but  utterly  failed  to  see  any 
trace  of  him.  I  have  given  a  good  deal  of  atten- 
tion to  this  planet  for  some  years,  and  should  be 
glad  to  have  the  opinion  of  practical  observers  as  to 

T.  B.  Clapham. 


April  U  last,  may  be  of  interest.  Particular  atten- 
tion was  paid  to  the  west  ado  of  the  plain,  espe- 
cially the  curious  triangle  of  rills  about  the  littla 
crater.     Powers  used  were  320  and  6O0  in  the  lOin. 


Champion-hiU,  S.E. 


Herbert  Inffall. 


SATURN,  EHBATIC. 

[;(002R.l— A  cOBlorra  omission  occurs  in  my 
letter  (29990).  I  intended  the  second  part  to  read 
thus  :i"  A  httle  while  ago  a  man  assured  me  that 
he  had  often  seen  Saturn's  linj  with  the  naked 


SATITBN'S  LUmNOUS  SPOT. 

[30029.]- Abtbonoxebs  ore  a  moat  patient  folk. 
Their  vocation  demands  the  constant  eierdse  of 
that  most  useful  virtue.  Hence  wo  can  all  afford  to 
wait  until  Saturn  arrives  on  the  western  side  of 
the  Sim,  when,  of  course,  the  shadow  of  the  ball 
will  be  projected  on  the  western  portion  of  tho 
rings,  and  should  the  so-called  white  spot  be  then 
seen  immediately  following  the  shadow  of  the  ball, 
to  say  the  least,  an  additional  reason  (which  some 
will  think  concluave)  will  be  offoriled  in  support  of 
the  contrast  and  subjective  theory.  There  are  three 


SEEINQ      MEBOTJBT      IN    FULL    SUN- 


theoretical  point  of  greatest  hriUiancy  for  on  extenoi 

~~  interior    planet  is  n  question  ot  maxima  anil 

nima    illustrated    and    explained   under    artich 

nfiuitesiroal  Calculus."  W.  8. 


[30033.]— SCBELY  "  H.  S."  (letter  29998)  is  in 
error  as  to  the  apiiorcnt  diameter  of  Venus.  Tho 
apparent  size  of  sun  is  that  of  a  halfpenny,  viewed 
at  r.'Oin.  or  lift;  Venus  being  ,',!  at  nearest,  makes 
3O0ft.  or  100  yards— much  leas  chance  thau4!<  yards. 

Liverpool.  W.  9. 

[30034.]— YOOB  correspondent  "H.  S,"  (letter 
29998.  p.  301),  will  find  the  letter  of  Mr.  Stoddorfs, 
to  whidi  I  referred  on  p.  '2R1,  i>i  the  volume  of  tho 
l.eimic  Hour  for  IB53,  where  it  is  pubhshed  under 
the  title  of  "  Planetary  Olaervatioiis  in  the  East." 
Mr.  Stoddart  appears  to  have  been  au  enthUBiostio 
amateur,  the  possessor  of  a  home-made  Newtonian 
telescope  of  oin.  aptiture,  and  accustomed  to  make 
observations  of  the  heavenly  bodies ;  his  naked-eye 
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Jxnm  14,  1889. 


observationB  detailed  in  the  letter  to  Sir  J.  HerBchel 
aeem  to  have  been  conducted  with  great  care.    Ajb  a 

groof  of  the  remarkable  cleameea  ox  the  atmosphere, 
e  mentions  that  the  snowy  peak  of  Ararat  could 
be  seen  "  just  as  bright  ana  beautiful  when  two 
hundred  xniles  distant  bb  when  we  stand  near  its 
base."  He  also  states  that,  *'were  it  not  for  the 
inteiferenoe  of  the  mooUi  we  should  hare  sevon^- 
five  mghts  in  the  three  summer  months  superior  ror 
purposes  of  observation  to  the  verv  fin^  nights 
which  favour  the  astronomer  in  the  New  World." 

As  regards  the  visibility  of  the  crescent  to  the 
naked  eve,  it  is  quite  certain  that,  in  addition  to  a 
keen  signt,  a  periectiy  tranquil  ana  dear  condition 
of  the  atmosphere  is  absolutely  necessary;  but 
given  these  conditions,  and  that  the  glare  of  the 
planet's  light  is  subdued  by  a  coloured  glass,  I  do 
not  myself  see  why  we  should  doubt  the  possibility 
of  Ajew  individual  observers  being  now  and  again 
met  with  who  can  perceive  it.  Any  statement  to 
that  effect  should,  however,  be  received  with  dis- 
trust unless  aoooii\panied  with  particulars  of  the 
precautions- taken  to  prevent  seJf-deception  and  the 
atmospheric  conditions  prevailing  at  the  time  of 
observation.  like  "  H.  S.,"  I  should  like  to  know 
where  the  author  of  "Celestial  Objects"  obtained 
his  information  from  concerning  the  naked-eye 
observations  of  the  crescent  made  in  Chile  and  by 
Theodore  Parker.  Mr.  Holmes  Getter  30001 ,  p.  302) 
says  that  he  intends  to  make  some  ezpenmenta 
bearing  on  this  subject,  and  intends  to  report  should 
he  find  one  who  can  discern  the  model  of  the 
crescent.  May  I  request  that  he  inform  tiie  astro- 
nomical readers  of  "  Ours"  of  the  results,  even  if 
entirely  negative,  and  that  he  make  use  of  a  tinted 
glass,  so  that  his  experiments  may  be  comparable 
with  Mr.  Stoddart*s  observation  ? 

In  fifth  line  from  bottom  of  my  letter  on  p.  281, 
for  the  word  "  on  "  read  **  as." 

Forest  Gate,  £.,  June  10.         B.  J.  Hopkins. 

VI8IBII<IT7  OF  LiaHT,   fto.>-OOBONA. 

[30035.]— The  eroeriment  which  "  FJI.A.S." 
reminds  us  of,  M^  31,  shows  that  when  light  passes 
throng  a  tube  oy  means  of  two  holes  on  its 
opposite  sides  it  is  mvisible  to  an  eye  looking  down 
tn.e  tube.  And  it  shows  more  than  tiiis — ^namely, 
that  the  illumined  SBther,  which  pervades  all  space, 
and  the  atmosphere  which  lie  between  tiie  holes  are 
both  of  them  mvisible.  But  here  the  proof  of  the 
negative  comes  to  an  end.  It  has,  indeed,  been 
inferred  that  because  the  small  quantity  of  sther 
which  lies  between  the  holes  is  invisiue  it  will, 
therefore,  be  always  invisible,  no  matter  how  highly 
illuminedf,  or  how  much  of  it  there  may  be.  This, 
howQver,  does  not  follow  as  a  logical  consequence 
by  any  means ;  if  it  did,  it  would  equally  show  that 
iliumtned  atmosphere  is  always  invisible,  which  is 
well  known  to  be  not  the  case,  and  therefore  it 
would  prove  too  much.  Atmosphere,  when  pre- 
sented to  the  eye  in  sufficient  quantities,  ia  visible, 
though  the  small  quantity  in  the  tube  is  not.  So 
may  it  be  with  the  rother,  for  anything  the  experi- 
ment shows. 

And  here  we  may  remark  that  the  question  at 
issue  is  not  whether  light  in  the  abstract  can  bo 
seen  or  not,  but  whether  there  is  any  concrete  sub- 
stance in  nature  which  is  essentially  invisible,  no 
matter  how  highly  illumined  it  may  be,  or  what 
maybe  its  extent.  "F.B.A.S."  seratis  to  think 
that  there  is  just  one  substance  which  can  never  be 
seen — ^to  wit,  the  aether ;  but  he  bases  his  opinion 
upon  an  experiment  whidi  would  equally  prove 
that  atmosphere  is  always  invisible.  If  experiment 
is  used  to  prove  our  case  in  point,  it  must  be  upon 
a  vastiy  larger  scale  than  tine  above,  and  perhaps 
nothing  is  more  suitable  to  the  purpose  than  to 
observe  the  corona,  from  the  fact  uiat  it  cannot  be 
confused  with  atmospheric  appearance. 

There  is  another  apparent  difficulty  suggested  by 
*'  F.B.A.S."  He  says :  "  It  must  be  obi^ous  that 
a  homogeneous  substance  must  itself  appear  homo- 
genous." Certainly;  when  it  ia  equalWiUumined 
afl^  throughout^  and  only  in  this  case.  The  propo- 
sition, stated  as  a  universal  one,  is  surely  contrary 
to  all  experience.  Thus,  a  homogeneous  screen, 
when  light  falls  upon  it  tnrough  a  prism,  or  when 
the  image  of  an  object  is  formed  on  it  by  a  lens. 
or  simply  when  shadows  fall  upon  it— in  all 
these  cases  it  is  not  the  light  itself,  but  the 
screen,  which  is  seen,  and  it  presents  every  possible 
variety  of  appearance  according  to  the  way  in  which 
it  \a  ulumined,  though  it  is  homogeneous.  Com- 
plicated appearances,  therefore,  are  not  inconsistent 
with  the  object  being  homogeneous. 

Kow  in  the  case  of  the  asDier,  it  was  observed  in 
my  first  letter  that  the  illumination  is  not  uniform ; 
it  IS  not  the  same  at  all  distances  from  tiie  sun ;  it 
is  verv  intense  in  the  immediate  neighbourhood, 
and,  therefore,  unless  our  lether  is  an  exception 
to  all  other  substances,  it  will  be  brighter  near  to 
the  sun. 

Again,  the  sun  does  not  give  out  light  equally 
from  all  points ;  it  has  dark  spots, /dKt<£p,  &c.,  and 
a  greater  outburst  of  light  near  the  western  limb, 
say,  will  cause  more  or  less  of  a  streamer  to  be 
seen  on  the  western  side,  and  so  to  any  extent. 

In  fact,  however  complicated  the  appearances 


fmder 


nurr  be,  the  explanation  of  them  is  to  be  sought  for 
in  the  complicated  nature  of  the  traneaetionf  rather 
than  in  that  of  the  eubatanee  upon  which  it  acta. 

W.  Q.  Penny. 

THE  MOON  AND  THB  WEATHEB. 

[30036.]— TOTTB  correspondent  Mr.  NichoUs  has 
advanced  very  litUe  in  the  study  of  lunar  influence 
if  he  hopes  or  imagines  he  may  ^d  any  continued 
relation  between  the  phasM  of  the  moon  and  the 
weather.    All  observation  made  between  any  given 
position  of  the  moon  and  corresponding  weawer  has 
signally  failed,  except,  perhaps,  with  regard  to  her 
position  in  extreme  nortnem  and  southern  declina- 
tion and  transit  of  the  Equator.    These  positions  do 
seem  to  be  followed  by  some  chan^.    Observations 
made  with  regard  to  changes  with  New  and  Full 
or  quarters,  regardless  of  the  moon*s  position  rela- 
tively to  the  etuth,  give  no  results  whatever ;  but  in 
conjunction  with  extreme  dedioation  they  appear 
to  point  to  the  moon  as  the  ruling  cause — at  least, 
25  years  of  observation  over  a  laive  area  of  the 
earth's  surface  convince  me  of  this  met.    The  way 
in  which  some  people  talk  about  the  moon's  d^anffes 
would'  lead  us  to  believe  she  had  a  sort  of  frog-lDce 
motion,  jumping  from  place  to  place,  and  a  corre- 
sponding  "clumge"    m   the  weather  with  each 
jump,  whereas,  as  everybody  knows,  her  motion  in 
the  neavens  is  gradual,  though  variable,  and  the 
merd  fact  of  her  being  at  her  first  and  second 
(quarter  alone,  without  other  important  considm^- 
tions,  cannot   cause  any  weather  change.    I  am 
myself  a  firm  believer  in  lunar  influence,  and  have 
the  most  positive  evidence  of  her  influence ;  but  it 
is  not   based   on  observations  as  hitherto  made. 
That  observations  hitherto  made  to  trace  her  in- 
fluence have  failed  is  not  to  be  wondered  at,  con- 
sidering the  manner  in  which  they  have  been  made. 
Can  we  expect  to  find  any  change  in  the  weather 
over  any  point  of  the  earth's  surrace  precisely  when 
the  moon  is  at  any  one  of  her  phases  without  con- 
sidering  her  declination,  relative  position  to  the 
earth — ^that  is,  her  B.A.  and  declination  combined  ? 
What  is  a  '^  change"?     The  term  is  va^e,  and 
any  proof  of  lunar  influence  will  never  be  decided 
by  misleading  terms  that  different  people  can  inter- 
pret differently.    Admitting   that  the  moon  does 
exert  an  influence   on  the   principal  atmospheric 
currents,  chiefly  sub-lunar  in  Tropical  zones,  and 
that   her  influence  is  propagated  into  temperate 
zones,  both  to  the  north  and  south,  it  would,  if 
great  enough,    be   capable   of   producing  storms 
(barometric  deprestions),  anticyclones,  and  through 
them  all  sorts  of  disturbance  and  change.    The  sum 
of  all  the  moon's  different  dianges^ instance,  decli- 
nation, relativepositions  to  the  eartii  at  such  times 
as  New  and   Full,  transit  of  the  Equator,  &c., 
together  with  a  consideration  of  what  effects  might 
be  produced  by  such  continual  action  on  the  whole 
mass  of  the  atinosphere  as  the  eurth  rotates  sub- 
lunar, does  yield  evidence  of  her  power  in  producing 
atmospheric  disturbances  and  their  opposites,  anti- 
cyclones, and  both  can  be  predicted  with  approxi- 
mate accuracy  in  botlktime  and  place.    Barometiic 
observations,  however,  show  no  traces  of  any  lunar 
influence,  or,  at  least,  so  small  that  they  cannot  be 
considered  sufficient  as  an  acting  cause ;  but  there 
are  reasons  for  believing  thatbarometic  observa- 
tions alone  will  never  decide  this  question.    If  the 
moon  has  any  influence,  it  must  be  sought  for  by 
other  means.    Again  giren  her  power  in  disturbing 
atmospheric  currents,  we  shoula  have  to  find  some 
dynamic  laws  governing  the  result  of  such  action, 
for  those  already  known  are  not  sufficsent  for  the 
purposes  of   prediction.    Until   some  law  is  dis- 
covered which   governs   the   production  of  anti- 
cyclones and  depressions,  their    position  on  the 
earth's    surface,    culmination,    and    final  disap- 
pearance, all  existing  laws  will  fail  to  aff<^d  any 
rule  for  predicting  the  weather.    That  such  laws 
are  to  be  deduced  from  the  positions  and  gradual 
motion  of  the  moon  and  sun  relatively  to  their 
position  and  motion  of  the  earth  I  have  the  most 
conclusive  evidence. 
June  8th.  W.  L.  Brown. 

TELBSOOPE  FINBBB. 

[30037.] — ^No  doubt  many  of  your  readers  have 
experienced  the  difficulty  of  seeing  the  cross  wires 
of  the  finder  on  a  dark  night.  To  remedy  this  I 
have  recently  used  a  slip  of  clear  glass  placed  at  an 
angle  of  about  45"*  on  a  pasteboard  tube,  which  is 
provided  with  a  lateral  opening  at  k.  The  tube  is 
slipped  over  the  o.j;.  of  the  finder  like  a  dewcap, 
ana  when  the  star  is  in  field  the  opening  k  is  turned 


towards  some  source  of  Uffht  (an  Oluminated  window 
or  a  distant  lantern)  untu  the  cross  wires  are  jost 
visible. 

Of  course,  the  light  of  the  star  passes  dii«ctlj 
through  the  dear  f^lass,  "while  that  of  the  lantern  u 
reflected  from  it  mto  the  finder.  It  is  euj  work 
with  t{iis  contrivance  to  secure  just  the  minimamoi 
light  necessary  to  illuminate  the  cross  irires. 
a  a,  bbj  represent  the  sections  of  rings  of  cork  which 
I  use  to  keep  the  glass  reflector  in  position. 

L.  L.  O. 


OOU.    PHEHOMEKA. 

J30038.]— SoxB  time  back,    when  writing  ntj 
ide  on  Coil-raaking,  I  promised  another  one, 
entitled  "  Coil  Phenomena  "  ;  but,  owing  to  much 
business  pressure,  I  have  been  nnaole  to  see  to  the 
experimental  data  before.    The  coil  the  following 
experiments  were  made  by  was  one  similar  to  that 
which  I  gave  instructions  for  making.    It  had  on  it 
31b.  No.  36  (B.W.G.)  for    secon&iy,   and  had 
8-power  reffulator,  and  also  water  re^olator  of 
usual  type,  \\  by  l^in. ;  and  also  had  smtable  con- 
nections (by  means  of  suitable  switch)  for  connect- 
ing  up  condenser  of  25  sheets,  4in.  by  4in. ;  dO 
sheets,  4in.  by  4in. ;  100  sheets,  4in.  by  4in. ;  and 
200  sheets,  4in.  by  4in.    With  this  description  of 
the  coil  and  its  appendages,  I  will  proceed  with  the 
experiments.    These  were  divided  mto  two  dasses 
— ^physiological  and  general  experiments.    I  win 
flrst  of  all  deal  with  the  physiological  experiments. 
The  batteiy  used  for  these  experiments  oonsisted 
of  four  pint  Bunsen  cells.    The  first  subjects  that  I 
experimented  on  with  this  coil  were  a  young  man  of 
edghteen,  a  young  girl  of  seventeen,  and  mjself. 
With  No.  1  power  (representing  |Ib.  wire),  and 
water  regulator  full  out.  the  shock  in  my  case  was 
one  of  mildness,  thougn  a  little  piercing  in  the 
elbows ;  the  chief  shock  fdt  was  about  the  shonlder. 
In  the  case  of  the  young  man,  he  said  that  he  could 
hardly  feel  any  shock  whatever ;  whilst,  with  the 
younj^  girl,  her  description  of  the  diock  was  similar 
to  miujB.    The  shocks  were  tried  with  moist  and 
dry  conductors,  'pressed  firmly  against  the  skin  and 
held  lightiy  against  the  skin.    From  trying  then 
experiments  as  above,  still  with  the  No.  1  power 
and  water  regulator,  I  was  able  to  deduce :  that 
phjrsiological  effects  caused  by  the  induced  dectm 
current  are  different  according  to  the  mode  in  which 
the  ^current  is  transmitted  to  the  organs.    Applied 
by  means  of  moist  conductors,    it   produces  con- 
tractions of  those  muscles  whidi  are  beneath  that 
part  of  the  skin  to  which  the  dectrodes  are  directed. 
if  dry  handles  or  electrodes  are  used,  there  will  be 
an  effect  on  the  sentient  nerves  of  the  skin,  but  not 
on  the  contractile  power  of  the  {muscles,  prorided 
that  the  tension  of  the  current  is  not  very  light. 
With  No.  6  power  (representing  about  2Jlb.  wire) 
the  shockj  which  was  really  too  strong  to  apeak 
satisfactorily  from,  as   it  had  to  have  two  more 
water  regulators  let  into  the    circuit,  which,  of 
course,  greatly  reduced  the  current,  the  effect  was, 
I  shoula  say,    vice-ver^    to   the  above.    If  the 
dectrodes  were  firmly  pressed  against  the  skin  at  a 
point  where  a  motor  nerve  was  superficial,  con* 
tractions   of    all  the  musdes  took    place  which 
were    animated    by    that     nerve ;  ^  out   if   the 
conductors    were    not    pressed   against  the  elan, 
the   current   travelled    along    the  cdlular  tissoe 
which  envelope  the  nervo,.a8  this  oeUular  tissue  is 
a  much  better  conductor  of  the  current  than  the 
nerve  itself,  and  therefore  in  the  latter  case  it 
causes   no   muscular   ooutraction.     These  effects 
fully  agree  with  those  of  Dr.  Althaus,  given  in  his 
treatise,  to  which  I   must  refer  my  readers  for 
further  information  regarding  this  point.    These 
effects  were  fully  proveid  with  the  succeeding  cur- 
rents, except  that  of  the  experiment  above  girsSt 
obtained  by  No.  6  power.    I  did  not  confine  i^T^ 
to  these  suDJects  alone,  but  chose  others,  both  old 
and  young,  and  also  some  taken  from  the  c^J^ 
world  (but  these  were  taken  chiefly  to  try  the  effect 
on  the  brain,  as  to  have  tried  themonhuman  beings 
might  have  brought  me  under  the  notice  of  too 
public  executioner,  as  the  results  further  will  b^^^JT  r 
ButaU  the  expenments  dearly  proved  to  me  that 
they  acted  differentiy  upon  different  oonatitutio^: 
how  this  is  I  cannot  quite  accuratdy  say.  I  thonp* 
at  first  that  the  weaker  the  person  was  the  le0 
shook  could  he  take ;  but  I  soon  found  out  that  n 
was  quite  wrong,  as  a  young  and  weak  and  ^^**? 
woman  of  18  could  stand  a  much  greater  strengtn 
than  a  robust  and  healthy  man  of  28.    I  hate  put 
the  matter  down  to  be  in  some  way  or  other  con- 
neoted  with  the  nervous  system.    The  ph7Biol0gica| 
effects  are  also  detennined  according  to  uiAt  oi^ 
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of  tlie  body  to  which  it  is  applied.  The  same  cur- 
rent that  cauaee  a  flaah  of  light  with  the  eje  causes 
aensation  of  taste  with  the  mou^,  aensation  of 
sound  in  the  ears,  and  some  say  a  sensation  of 
smell  at  the  nose ;  but  I  cannot  say  that  I  have  ever 
found  this  correct.  It  also,  as  may  be  supposed, 
causes  muscular  contractions  when  dir^bted  to  a 
motor  nerve.  Finally  (this  is  an  extract  from  Br. 
Althaus*s  book,  which  my  experiments  fully  proved) 
the  different  states  of  vitality  of  the  organ  at  the 
time  the  ounent  is  applied  are  of  great  importance. 
Thus,  a  morbid  increaBo  of  sensibHity  in  a  nerve,  as 
we  observe  in  sciatica,  tic  douloureux,  and  other  forms 
of  neuralgia,  may  be  subdued  by  electricity.  On 
the  other  nand,  a  nerve  the  vital  energy  of  which 
is  gone  or  materially  diminished,  may  by  the  cur- 
rent be  restored  to  its  normal  condition.  I  will  now, 
before  I  give  an  account  of  the  current  on  the  brain, 
endeavour  to  explain  the  terms  *'  galvanisation  *' 
and  '^Faradisation.*'  Galvanisation  railly  means  the 
application  of  the  continuous  current  or  battery  cur- 
rent, chiefly  used  for  deficiency  of  vision,  hemiplegia 
after  the  cessation  of  the  pressure  on  the  oram, 
aphonia,  rheumatism,  and  sciatica.  The  most 
celebrated  of  the  earliest  treatises  on  galvanism  is 
''Essai  Th^rique  et  Experimental  sur  le  GKil- 
vanisme,"  Bolo^pe,  1804,  by  Aldini. 

It  is  not  my  intention  to  discuss  galvanism,  for 
this  has  little  to  do  with  coils.     Faradisation  is, 
though,  somewhat  more  in  our  Une,  as  this  is  done 
by  means  of  the  induoed  current.    The  first  induc- 
tion apparatus  for  medical  use  was  constructed  by 
M.  Pasii  in  1836,  and  though  this  induced  current 
that  is  termed^  Faradisation  is  caused  really  by  the 
magnetic  machine,  and  not  induction  coU,  though, 
for  all  that,  the  current  generated  is  exactly  simuar 
to  that  obtained  from  ue  induction  coil ;   this  is 
used  for  rheumatism,  tic  douloureux,  &o.  I  will  now 
for  a  time  drop  the  technical  and  sdentifio  oourse, 
and  proceed  to  deal  with  the  methods  for  curing 
the  toothache,  f^ceache,  rheumatism ;   but  though 
I  give  these,  I  do  not  mean  to  state  that  I  thorou^y 
hold  with  them,  for  I  cannot  say  that  I  am  par- 
ticularly in   love  with  medical   electricity  at  all, 
though  I  wiU  own  that  there  has  been  some  cures 
obtamed  by  means  of  it,  and  it  is  rapidly  advancing 
into  favour  in  England,  so  I  think  I  will  let  the 
matter  rest  as  it  stands ;  but  for  single  cases  of 
toothache,  ftc,  I  will  say  that  an  electric  diock  is 
very  good  indeed,  for  I  have  cured  hundreds  of 
oases  by  means  of  it.    To  cure  toothache,  take  one 
handle  (or  other  suitable  electrode),  and  press  it 
firmly  against  that  side  of  the  face,  and  hold  the 
other  handle  in  other  hand ;  in  some  cases  it  will 
be  necessary  to  use  the  tooth  electrode,  which  oon- 
Rists  of  a  silver  rod,  bent  so  as  to  be  inserted  in  the 
mouth,  and  touching  the  hollow  of  the  tooth ;  but 
-with   the   first-named   method   I   have  generally 
found   a  relief.    Do  not  give  a  strong  current*; 
a    weaker    one    is    far    more     suitable.     Some 
people   seem   to   think    that    you    are    to    give 
them  as  strong  a  shock   as  you   can,  and  then 
keep  them  at  that.    It  is  no  such  thing :  a  weak 
current  for  about  five  minutes,  slowly  moving  the 
electrode  over  the  affected  part,  is  of  much  more 
service.    For  neural^,  one  ^ectrode  is  given,  a 
sliffht  sweeping  motion   over  the  affected  nerve, 
holding  every  now  and  then  the  electrode  firmly 
against  the  part.     This  generally  gives  a  dight 
relief  in  from  5  to  60  minutes,  total  relief  usually 
quickly  following.  The  other  nervous  disorders  are 
treated  similarly.    For  earache,  I  prefer  to  use  an 
electrode,  curved  (similar  to  the  tooth  electrode) 
with  a  rounded  blunt  point  about  jin.  diameter. 
Some  prefer  to  put  in  the  ear  cotton  wool,  saturated 
with  water,  to  which  a  little  nitrous -ether  has  been 
adddd,  and  then  inserting  the  electrode  in  this ;  but  I 
caimot  say  that  I  particularly  care  about  the  method. 
Before  I  conclude  I  will  say  a  few  words  regarding 
the  action  of  the  current  on  the  brain.    The  first  to 
investigate  this  was  Prof.  Weber  (article  "  Muskel- 
bewegung,''  in  Wagner's   ''Handworterbuch  der 
Phyaiologie,"   Vol.    HI.    part   2).     No   effect  is 
observed  when  the  electrodes  are  applied  to  the 
hemispheres  of  the  brain  or  to  the  cerebellum,  not 
even  if  they  are  thrust  into  the  medullary  sub- 
stance ;  but  if  you  galvanise  the  tubeimila  quadri- 
f^emina,  irregrular  convulsions  are  produced,  which 
very  much  resemble  the  clonic  cramps  such  as  are 
observed  in  patients  suffering  from  diseases  of  the 
brain,  or  they  resemble  reflex  movements ;  in  one 
case  of  a  bitch  it  produced  death  (this  was  with 
No.  7  power  and  condenser  of  50  sheets,  and  water 
regulators  both  in).    Nothing  unusual  after  death 
ivaa  noticed,  only  that  her  eyes  were  dull  and  open, 
and  a  very  slight  froth  abounding  at  the  mouth.  If 
the  znedulla  oblongata  be  excited  (says  Prof.  Weber) 
tetanic  convulsions    are   the   consequence,  which 
resemble  those  observed    in  persons  poisoned  by 
strychnia.   This  might  lead  to  uie  conclusion  that  if 
clonic  cramps  are  observed  in  patients  there  is  a  disease 
of  the  bratn ;  whilst  there  would  be  a  disease  of 
medulla  oblongata,  or  the  spinal   cord,  if  tonic 
cramps  were  observed.    I  should  state  that  in  my 
opinion  the  bitch  above  named  died  from  stoppage 
of  the  heart's  action.    I  tried  the  same  experiment 
with  three  other  dogs  and  one  cat,  and  in  all  cases 
did  I  see  the  same  si^ns,  and  came  to  the  same 
oanclanoiia*    So,  havmg  gone  into  the  physio- 


logical  effects  of  the  coil,  I  will  now  proceed  with 
the  general  experiments. 

Gm»ral  ExpcrimmU, — The  first  thing  I  shall 
notice  in  these  are  the  different  kinds  of  sparks  that 
can  be  produced  from  coils.  First  of  all,  the 
primary  spark.  This  is  the  spark  usually  seen  at 
the  contact  breaker.  The  spark  appears  as  though 
it  were  a  brilliant  star,  but  when  the  coil  and 
battery  power  are  great,  it  has  the  appearance  of  a 
flame.  One  of  the  uses  of  the  condenser  is  to 
diminish  this,  as  a  too  excessive  sparking  here  will 
mean  ruin  to  our  contacts  (which  must  m  all  cases 
be  of  platinum).  This  primary  spark,  though 
appearing  continuous,  is  really  only  intermittent,  as 
no  spark  occurs  at  the  make,  but  only  at  the  break. 
If  we  wish  to  obtain  a  diock  or  other  i^henomena 
from  the  primary  circuit,  we  must  attach  two  wires 
with  electrodes  to  the  contact-breaker  and  to  the 
armature. 

The  secondary  spark  is  produced  when  two  wires 
aro  attaclied  to  the  seconoary  terminals,  and  their 
other  ends  brought  near  each  other.    These  sparks 
aro  larger  in  proportion  to  the  q  uantity  of  secondary 
drouit  thero  is  (the  usual  rule  being  lib.  No.  36 
B.W.G.  wiro  for  each  lin.  spark.    My  coil  gave 
2fin.  spark,  owing  to  other  apparatus,  as  regulator, 
&C.,  being  attached.    These  secondary  sparks  aro 
manifestations   of   the   dynamic  condition  of  the 
secondary  circuit  ^Dyer).    If  we  attach  two  wires 
to  the  coil,  and  bring  ihQ  point  of  one  to  the  aide  of 
the  other,  we  shall  obtain  a  spark  which,  if  viewed 
through  a  magnifying- glass,  will  be  seen  that  its 
ends  aro  dissimilar,  one  end  being  more  brilliant 
and  of  a  red  colour,  and  the  other  end  being  of  a 
feeble,  luminous,  violet  colour.    This  con  be  more 
dearly  seen  if  the  experiment  is  conducted  in  a 
rarefied  atmosphere.      This  spark  is   termed  the 
elongated  dynamic  spark.    If,  instead  of  as  above, 
we  bring  both  the  cnaa  of  the  wire  near  each  other, 
the  spark  will  be  more  brighter  and  of  a  fine  red 
colour.    This  is  termed  the  calorific  dynamic  spark 
from  its  heatinff  properties.    It  is  this  spark  that 
is  most    suitable  for  ignitions  and  other  calorific 
experiments.    If     we     bring    a     lighted    taper 
towards   any    of    these     sparks,    the    character 
of  the  spark  will  be  mudi  altered,  and  will  likewise 
be  attracted  to  the  flame ;  the  reason  for  this  being 
that  the  heated  atmo^here  surrounding  the  flame 
and  the  particles  of  carbon  in  the  flame  form  a 
better  conducting  medium  than  the  ordinary  atmo- 
sphere.   If  we  pass  the  spark  through  the  flame, 
the  spark  will  assume  an  egg-like  form  of  intense 
whiteness ;  passed  through  tiie  base  of  the  flame,  it 
travels  round  the  wick  and  is  of  a  blue  colour.    If 
instead  of  bringing  two  points  together  we  use  one 
point  and  a  small  ball,  we  shall  mid  that  the  spark 
will  be  divided  into  a  number  of  branches  radiating 
from  the  point ;  by  using  an  edectrode  of  a  shield 
riiape  instead  of  a  ball,  we  shall  obtain  a  very  slight 
roport  as  weU  as  the  spark.    (My  readers  must  not 
take  it  for  granted  that  they  will  always  obtain  this, 
as  it  is  at  all  times  rather  difficult  to  obtain,  and  is 
governed  ^  droumstanoes.)    If  we  pass  the  spark 
over  very  miely  divided  metal  fas  copper  and  steel 
filings  rubbed  down  in  a  mortar)  we  shall  find  that 
the^  spark    will   dash   over   these,  and   attain  an 
artificial  colour,  and  even  fusing  some  of  the  metal 
(for  this  experiment  and  some  of  the  others  one  of 
Henley* s  dischargers  will  be  exceedingly  useful). 
If  we  pass  the  spark  through  oil,  we  s&m  likewise 
obtain   an   artindal  coloured  spark  (mosUy  of  a 
greenish  hue).     By  passing  it  through  water  we 
ahaJX  find  that  it  will,  in  most  cases,  travel  round 
the  sides  of  it,  and  not  through  it,  the  spark  will  not 
be   of  very  much  different  colour,  unless   a  little 
argentic  nitrate,  cobalt  nitrate,  &c.,  be  dissolved  in 
it ;  in  that  case  thero  will  be  an  artificial  colour 
given  to  the  spark.    If  we  tiy  to  divide  the  spark 
(as  it  were)  by  bringing  a  plate   of  guttaperoha 
between  the  two  points  we  shall  find  that  the  spark 
will  be  bent  as  though  it  were  forced  out  of  the 
straight  line  by  the  pressure  of  the  plate  against  it. 
To  obtain  the  disruptive  action  of  the  spark  on 
paper,  lay  a  thread  of  tinfoil  (connected  to  one 
termiual  of  the  coil)  on  a  sheet  of  guttapercha,  or 
other  insulator,  lay  the  card  to  be  pierced  on  this, 
and  then  attacn  the  other  terminal  to  a  brass  pin ; 
by  bringing  this  pin  down  on  the  card  (if  the  coil  is 
insufficiently  powerful,  about    |in.  or  fin.  being 
sufficient),  we  shall  be  able  to  pierce  the  card.  This 
is  similar  to  the  experiment  usually  shown  with  the 
Ley  den  Jar.    We  can  also  show  uie  decomposition 
of  water  by  means  of  the  coil ;  but  not  at  all  satis- 
factory;   as   it   requires  the  continuous   current, 
and    not    an    alternative    one:    if    we    do,    we 
shall  find  that  instead  of  having  hydrogen   and 
oxygen,  each  in  a  separate  tube  of  the  decomposi- 
tion apparatus^  we  shall  have  a  mixturo  of  the  gases 
(explosive)  which,  by  the  usual  tests,  con  be  proved. 
It  is  for  this  reason  that  we  cannot  use  the  secondary 
current  of  a  coil  for  electro-deposition,  as  for  this 
and  the  above  experiment  we  want  a  continuous 
(battery)  current.    We  can  also  by  means  of  the 
calorific  spark  ignite  ether,  phosphorus,  hydrogen, 
gunootton,  and  gunpowder.     To  show  the  experi- 
ment of  the  ex^osion  of  gas  and  common  air  we 
shall  require  an  electric  pistol.    This  consists  of  an 
ordinary   wooden    pistol-handle   upon    which    is 
mounted  a  brass  stock ;    through  this  (near  the 


handle),  and  insulated  from  it  by  a  boss  of  wood  or 
ebonite,  there  is  a  brass  pin  so  adjusted  that 
a  spark  can  be  passed  between  it  and  the  interior 
of  the  brass  stock.  This  is  filled  with  gas  and  air, 
a  good  sound  cork  put  in,  and  when  everybody  is 
out  of  reach  of  the  cork,  a  spark  passed  (by  means 
of  attaching  the  stock  to  one  terminal  and  the  pin 
to^  the  other^  ;  the  consequence  will  be  that  the 
mixture  will  explode^  and  blow  out  the  cork. 
(Care  must  be  taken  m  this  experiment  not  to  fill 
the  pistol  entirely  with  hydrogen.)  Beforo  I  pro- 
ceed to  say  anything  about  the  vacuum  experiments, 
I  will  just  give  the  details  of  galvanic  cartridge : — 
Take  a  piece  of  indiarubber  tube,  about  ^in.  dia.^ 
and  take  a  piece  of  silk-ooverea  wire,  and  fold 
it  back  upon  itself;  twist  the  ends  round  to 
form,  as  it  were,  one  piece,  leaving  two  ends  free 
to  make  connection  with  coU ;  break  or  cut  the 
extremity  where  the  end  is  doubled.  This  will  then 
give  us  two  wires  with  a  small  gap  at  one  end  for  a 
spark  to  pass  these  wires  up  about  half-way  into 
the  indiarubber  tube,  and  then  pour  into  the  india- 
rubber  tube  (pressing  it  firmly  down  on  a  plate  of 
glass)  some  melted  mdiarubber;  this  is  to  cement 
uie  wires  in  and  form  a  case  (with  a  little  experi- 
ence this  becomes  very  easy).  Then  fill  the  case 
with  a  tuft  of  guncotton  (round  the  sparking  points) 
and  littie  gunpowder,  and  over  this  a  plug  of  dav, 
and  over  this  some  more  melted  inoiarubbOT  (be 
very  careful  doing  this,  seeing  that  there  is  no 
chaiice  of  the  melted  rubber  finoine  it  way  to  the 
gunpowder) .  This  can  then  be  exploded  by  attach- 
ing two  wires  to  the  ends  of  the  wire  of  the  cart- 
ridge and  the  terminals  of  the  coil. 

I  will  now,  just  by  way  of  a  finish,  describe  a  few 
vacuum  experiments.  Ii  we  take  a  piece  of  glass 
tube  with  two  metidlic  wires  nearly  touching  m  it, 
and  likewise  the  interior  of  the  tube  l^g  a 
vacuum,  and  then  pass  a  spark  through  it,  we  shall 
then  find  if  we  have  a  penect  vacuum  that  we  can 
obtain  no  spark  whatever,  thus  proving  that  an 
electric  discnaiige  cannot  take  place  in  a  vacuum ; 
but,  of  course,  in  an  imperfect  one  it  can.  Take  a 
glass  globe  provided  at  one  end  with  a  stopcock 
and  a  rod  surmounts  with  a  brass  ball,  at  the 
other  end  with  a  brass  cap  and  stuffing  box,  through 
which  passes  another  brass  rod  provided  with  a  brass 
ball  ^the  stuffing  box,  upon  which  a  littie  oil 
should  be  poured,  is  for  tne  purpose  of  allowing 
the  distance  between  the  two  brass  balls  to  be 
regulated,  without  in  the  least  allowing  air  to  enter 
or  escape).  Partially  exhaust  the  globe  (by  means 
of  an  air-pump^  or,  what  I  prefer,  an  exhaustive 
syringe,  price  2d8.  to  30s.),  and  then  connect  up  to 
terminals  of  coil.  Instead  of  in  this  instance  obtain- 


ing a  sparkj  we  shall  obtain  a  brilliant  stream  of 
li^t  reaching  from  one  brass  ball  to  the  other 
(giving  the  globe  ito  well-known  name  of  the 
luminous  globia ;  this  experiment  is,  in  my  idea,  one 
of  the  prettiest  goins).  If  we  thoroughly  exhaust 
the  globe  and  introduce  into  it  vapour  of  alcohol, 
naphtha,  or  other  hydrocarbons,  we  shall  obtain, 
instead  of  the  brilliant  stream  of  light,  a  series  of 
belte  of  zones  of  light.  (From  wnat  cause  this 
comes  it  is  hard  to  state,  some  saying  it  is 
only  an  optical  illusion;  but,  nevermeleas,  it 
can  be  phunly  seen).  Both  of  these  streams  of  light» 
it  will  be  found,  are  capable  of  being  attracted  Ir^ 
any  outside  conductor  presented  to  the  globe.  Take 
a  brass  rod,  and  hold  it  to  the  outside  of  the  globe ; 
we  shall  find  that  the  current  will  divert  from  its 
path  and  fiow  to  that  side  of  the  globe  where  tiie 
conductor  is.  By  filling  this  globe  in  sucoessioD 
with  hydrogen,  oxygen,  nitrogen,  and  chlorine  we 
shall  find  that  it  gives  to  the  light  a  characteristic 
colour,  hydrogen  white,  nitrogen  rose,  and  carbonic 
acid  pale  green;  with  ohlorme  and  oxygen  the 
colour  was  very  hard  to  discern. 

I  will  now  just  take  a  rough  and  rapid  glance  at 
the  vacuum  tubes.  As  these  aro  so  well  known, 
there  is  hardly  any  description  needed.  The  first  to 
construct  these  was  M.  Oeissler,  of  Bonn ;  since  then 
the  tub^  have  been  known  under  the  designation  of 
Geissler  tubes,  Gassiot  tubes,  vacuum  tubes.  &c. 
They  usually  consist  of  glass  tubes  ^of  different 
shapes),  with  two  platinum  wires  passmg  through 
their  ends  or  sides,  carefully  melted  in ;  and  they 
are  then  filled  with  the  required  vapour  or  gas,  and 
then  hermetically  sealed.  These  tubes  look  very 
pretty  when  they  are  revolved  rapidly  by  one  of  the 
many  Gassiot  tube-revolvers  that  are  in  the  market. 
I  consider  that  to  show  these  properly  one  of  these 
revolvers  is  needed,  likewise  it  enhances  the  ap- 
pearance if.  round  the  tubes  and  revolver,  there  is 
placed  a  black  velvet  screen,  inclosing  them  in  on 
all  sides  but  one,  and  also  there  is  no  need  to  stete 
these  experimento  show  much  better  in  darkness. 
There  are  so  many  shapes  of  Gassiot  tubes  now  in 
the  market,  that  to  go  mto  details  with  all  would 
take  rather  too  much  space,  so  I  will  content  myself 
with  just  glancing  at  a  few.  First  of  all  the  motto 
tubes:  These  aro  tubes  containing  a  convoluted 
tube  bent  into  the  words,  one  of  the  commonest 
being  **  God  Save  the  Queen."  The  next,  the 
horizontal  compound  spiral  tube,  consist  of  a  spiral 
convoluted  tube  surrounded  by  an  outer  tube  con- 
taining the  liquid  or  vapour. 

Compound   vacuum   tubes:  These  are   vacuum 
tubes  surrounded  hj  an  outer  tube  containing  sola* 
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tions  of  various  kinds,  the  most  used  are  sulphate 
of  quinine,  alcoholic  solution  of  strunonium,  or 
sometimestesculine.  These  solutions  being  fluorescent 
greatly  add  to  the  beauty  of  the  tubes. 

Qassiotti  Cascade,  one  of  the  most  beautiful 
desdgns  in  tubes.  The  us^al  form  is  that  of  a 
cylinder  of  glass  slightly  enlarged  at  eadi  end 
(bulb  fornO.  The  upper  bulb  is  divided  from 
the  rest  of  the  cjrliiider  by  a  glass  partition, 
in  the  centre  oi  which  is  a  tube  reaching 
down  the  other  and  lower  bulb.  This,  like  the 
other,  is  separated  by  a  glass  partition,  having  one 
or  more  holes  through  it.  On  this  lower  partition 
is  fixed  a  glass  goblet,  so  arranged  that  the  tube 
1ht)m  the  upper  bulb  comes  down  inside  the  goblet 
nearly  to  tne  bottom.  The  platinum  wires  are  fixed 
one  m  each  bulb.  The  coblets  are  made  of 
uranium  glass,  so  that  they  glow  with  a  beautiful 
green  light.  When  this  tube  is  connected  to  the 
eoil  the  spark  enters  the  upper  globe  and  diffuses 
itself  there.  Then  it  passes  down  the  centre  tube, 
and  emer^  from  its  end  to  the  bottom  of  the 
goblet,  rises  from  here  up  tlie  inside  of  the 
goblet,  streaming  down  the  out^de  through  the 
hole  in  the  bottom  partition  into  the  lower 
bulb,  and  finally  out  by  the  other  platinum  elec- 
trode. It  is  really  very  "hard,  indeed,  to  explain  in 
writing  the  beautiful  appearance  of  this  tube. 

It  must  be  thoroughly  understood,  then,  from  this 
short  description  of  the  tubes,  that  they  are  very 
fragile  things,  and  reauiro  to  be  handled  carefully. 
I  should  like  to  press  this  on  my  reader's  mind  (who 
has  made  up  his  mind  to  try  them),  as  I  have 
smashed  many  valuable  ones  by  being  a  little  care- 
less. I  shall  oe  most  happy  and  pleased  to  answer 
any  queries  regarding  coils  or  their  phenomena. 

F.  W.  Hason,  Consulting  Electrician.. 

A  PIANO  (P)  FOB  EVEBTBODY. 

[30039.]— Bbpebbuto  to  letter  30014,  if  wire 
gon^  are  to  be  used  at  all,  why  not  use  these  and 
nothing  else  ?  As  a  mixture  of  steel  strings  and  wire, 
gongs  would  produce  an  intolerable  break  in  the 
tone  at  the  juncture  of  one  with  the  other,  besides 
involving  much  mechanical  difficulty  by  having  two 
soundboards  made  upon  different  principles.  But 
an  instrument  made  of  gongs  is  quite  anotner  matter 
from  a  pianoforte.  The  piano  is  not  an  instrument 
to  reduce  in  size  to  any  great  extent. 

I  consider  the  American  organ,  with  one  good  set 
of  reeds  and  a  knee  swell,  a  fox  more  suitable  sub- 
ject. It  could  be  put  into  a  pine  case  of  very 
rrajsonable  dimensions,  and  when  the  reeds  are  well 
voiced,  a  very  pleasing  little  instrument  is  the 
result,  and  could  he  made  at  much  less  expense  than 
a  piano.  The  principle  of  the  American  organ 
renders  its  tone  beautifully  delicate,  and  utterly  un- 
like the  nasal  harshness  of  the  usual  small 
harmonium.  Of  course,  the  style  of  the  music 
played  would  have  to  be  different;  but,  still, 
mhabitants  of  cottages,  I  think,  would  get  on  far 
better  with  the  dehberate  organ  touch,  than  the 
morn  brilliant  pianoforte  style  of  execution. 

No  doubt  Mr.  Nettleton  is  quite  right  when  he 
says  that  **the  tone  and  quality"  (presumably  of 
tone)  "of  a  musical  instrument  does  not  depend 
upon  the  magnitude  of  its  soundboard"  ;  but  the 
quality  or  tone  of  a  pianoforte  verv  largely  does.  He 
instances  the  violin,  but  the  violin  has  lour  catgut 
strings  pressing  down  upon  its  soundboard,  shaped 
very  convex  on  its  front  face ;  a  small  five -octave 
piano  would  have,  if  bichord  122  steel  and  copper- 
covered  strings,  and  an  almost  flat  soundboard. 

The  curves  and  also  the  sound-holes  of  violins, 
without  doubt,  affect  its  tone ;  but  the  pianoforte 
maker  is  handicapped  for  room,  and  therefore  his 
instrument  is  a  theoretically  faulty  one. 

As  to  the  zither  tone  bearing  comparison  with 
that  of  a  well-made  piano,  I  must  beg  to  differ ; 
botli  in  power  and  quality,  I  should  say  comparison 
with  the  banjo  far  more  appropriate.      Vandal. 


ESXnCATION   OP  SO,. 

[30040.]— The  estimation  of  SO,  contained  in 
a  given  sample  of  H^SOs  is  of  importance.  The 
present  pharmacopoeial  method  is  a  little  trouble- 
some, and  I  would  suggest  the  discharge  of  colour 
from  a  standard  solution  of  KMn04  ^Y  H^So, 
as  an  indication  of  the  strength  of  the  acid 
in  question.  In  practice  I  find  this  method 
answer  admirably.  The  reaction  occurring  may 
possibly  be  the  following : — 

2KMn04  +  5Hj50,  =  K,SO,  -f  2MnS0, 
+  2H,St)4  1-  3H,0.  * 

I  am  not  aware  this  method  has  been  previously 
reported.  Frederick  Davis. 

June  7. 


lilTHAKODE. 

[300il.]— Thtmkino  your  readers  may  be  in- 
terosted  in  ""lithanode,'*  a  compound  invented 
and  patented  by  Mr.  Desmond  Fitzgerald,  I  venture 
to  draw  their  attention  to  it,  as  samples  for  testing 
have  been  offered  to  amateurs  by  Mr.  Oswald 
Swete,  cloctricianj  at  the  instance  of  the  Mining 


and  Greneral  Electric  Lamp  Company,  Crown 
Works,  Guildford-street,  Lambeth.  A  descrip- 
tion of  the  patent  has  already  appeared  in  the 
English  Mechanic,  Vols.  XLlv.  p.  208,  and 
XLVIII.  p.  477.  It  appears  to  be  admirably 
adapted  for  use  in  secondary  batteries,  and  with 
spongy  lead  has  a  force  of  2  volts ;  and  if  used  in 
primary  batteries  (as  a  single  cell)  with  zinc,  its 
force  is  2*5  volts.  It  would  seem  that  lithanode 
is  unaffected  by  being  kept  out  of  liquid  after 
charged,  and  may  be  sent  by  post  and  popped  into 
a  cell  attached  to  a  reading-lamp  wiuiout  much 
trouble  or  expense.  Some  of  your  readers  have 
asked  me  whether  a  small  secondary  battery  could 
not  be  substituted  for  a  primary  for  a  watch  light. 
I  gather  from  experiments  that  two  small  lithanode 
ccQls  will  Hght  a  1-c.p.  lamp  2*50  times  for  five 
xninutes  at  a  .time,  and  that  ooz.  of  lithanode  will 
ring  a  bell  50  times  a  day  for  five  seconds  at  a  time 
for  two  years.  The  lithanode  cell  is  half  the  size 
and  weight  of  a  No.  2  Ledanche  with  twice  its 
voltage,  and  the  same  price.  With  two  little 
celluloid  cells,  each  containing  6^oz.  of  diluted 
sulphuric  acid,  in  which  was  immersed  a  piece  of 
litmuiode  4in.  x  2in.  x  vVin.,  and  zinc  4in.  x  |in., 
I  ran  a  1  -c.p.  lamp  for  nearly  10  hours,  having 
previously  charged  the  lithanode  lor  three  hours  with 
one  of  my  half-spent  chromic-acid  batteries.  I 
shall  be  glad  to  hear  in  your  columns  if  any  of  your 
readers  have  been  making  similar  experiments. 

CharloB  Penraddooke. 
Compton  Park,  Salisbury. 

HOKCE  -  ICADE     EMEB7  -  WHEEI4    POB 
aBINDING   SMALL  TOOLS. 

[30042.1— TuKN  a  spindle,  AB,  about  4in.  long. 
Let  this  be  of  toueh  wood— say  ash.  S(][uare  the 
end  A  to  fit  square  hole  chuck,  and  mark  it  so  that 


iSectioii  0^  Btner\|  \\IKce] 


it  may  always  be  put  in  the  same  way.  Fit  brass 
ferrule  on  B,  and  for  back  centre  hole  screw  in  an 
ordinary  thick,  short  screw,  drilling  centre  hole  in 
middle  of  head,  making  it  deeper  than  cross-cut. 
For  wheel,  take  two  pieces  of  deal  |in.  thick,  plane 
smooth,  and  glue  them  together  crossgrain.  These 
should  be  put  in  a  press  to  dry.  When  dry,  drill  a 
hole  in  centre  and  glue  to  spindle.  When  this  is 
thoroughly  dry,  turn  up  faces  C  C,  D  D  true  and 
smooth.  To  make  this  mto  an  emery-wheel,  glue 
on  surfaces  C  and  D  some  stout  calico,  seeing  that 
it  is  glued  on  smooth.  Trim  edges  when  dry,  and 
stand  wheel  with  epiudle  vertical  and  faces  hori- 
zontal. Smear  thickly  over  the  upper  surface  emery 
in  powder  before  the  glue  is  dry^  and  allow  to  stand 
all  night.  Bepeat  this  several  times,  and  the  result 
will  be  an  emery-wheel  that  will  be  exceedingly 
useful  for  grinding  small  tools.  I  have  had  one  in 
work  now  for  some  months,  and  find  it  more  effica- 
cious than  I  anticipated. 
Leytonstone,  June  3.  A.  P.  Wire. 

PEBIlANaANATE     OF     POTASH    AND 

DBT   CELLS. 

[30043.] — I  am  rather  afraid  our  friend  Mr. 
Mason  is  just  a  trifie  behindhand  in  his  discovery 
tliat  permanganate  of  potash  makes  a  good  de- 
polanser  when  used  in  a  dry  cell,  inasmuch  as  I 
made  a  few  successful  experiments  in  this  line 
myself  as  far  back  as  November  last.  I  had 
noticed  some  time  previously  tiiat  when  perman- 
ganate was  mixed  and  used  as  a  substitute  for  the 
ordinary  bichromate  solution,  it  gave  a  first-rate 
current,  but  polarised,  if  anything,  even  quicker 
than  the  latter  usually  does.  However,  as  that 
was,  comparatively  speaking,  of  no  very  vital  con- 
sequence where  a  cell  is  only  required  to  do  such 
intermittent  work  as  bell-rmging,  I  determined  to 


make  up  a  few  so-called  dry  cells,  usin^  the  per* 
mangaiiate,  of  course,  in  place  of  the  oxide  of  zinc 
employed  in  the  Oassner  cell.  The  result  appeared 
so  satiJBfactory  that  a  friend,  to  whom  I  conmiuni- 
cated  the  idea,  set  to  work  and  cast  a  few  zinc  ceUi 
scarcely  half  the  size  of  the  Gassner,  and  one  of 
these,  thoiigh  so  small  in  comparison,  rang  a  beU 
strongly  when  charged  with  the  permanganate 
mixture.  That  cell  was  made  up  a  day  or  two 
before  Christmas,  and  my  friend  tells  me  it  is  still 
in  working  order.  Should  any  reader  of  tiie 
"  £.M."  wish  to  try  his  hand  at  rigffing  up  a  cedl 
or  two,  he  can  do  so  cheaply  in  the  following  way : 
— ^Take  a  common  stoneware  jar,  such  as  those  sold 
containing  marmalade,  and  holding  about  a  pmt ; 
bend  a  piece  of  thin  sheet  zinc  to  fit  the  iuside  of 
the  jar,  allowing  it  of  sufficient  depth  to  stand  |iiL 
or  so  above  t^e  rim,  so  as  to  be  able  to  attach  a  wire 
or  binding- screw  to  make  the  necessary  connection. 
Well  amalgamate  this,  but  do  not  put  any  silver  on 
the  part  sUnding  above  the  jar,  as  it  makes  thin 
zinc  BO  rotten.  Then  have  ready  a  fairish  sized 
carbon  plate,  or.  better  still,  half  a'^dozen  round  \m. 
carbon  rods.  Jf  the  latter  be  used,  let  one  be  2in. 
or  3in.  longer  than  the  others,  so  that  a  wire  can  be 
^ven  two  or  more  turns  tightly  round  the  pioject- 
mg  ends  to  make  the  other  connection.  The  shorter 
lengths  are  then  firmly  bound  in  a  cluster  round  the 
lower  end  of  the  longer  one,  a  niece  of  string  being 
used  for  that  purpose.  Now  taJce  a  saturated  solu- 
tion of  salammomac  and  about  three-parts  fill  the 
iar  wish  it.  Add  an  ounce  of  permanganate^  and 
having  well  mixed  the  solution,  stir  m  sufficient 
ptlaster  of  Paris  to  make  it  of  a  thin,  creamy  con- 
sistence. The  zinc  cylinder  should  then  be  imme- 
diately pressed  down  into  the  mixture,  and  the 
carbons  likewise  quickly  placed  in  position  in  the 
centre,  the  whole  being  allowed  to  stand  some  little 
time  to  set  and  cool,  for  the  mixing  seems  to  have  a 
tendency  to  create  some  degree  of  neat.  When  set, 
run  a  tmn  layer  of  melted  parafiln  wax  over  the  top 
to  prevent  evaporation.  The  cell  is  then  ready  for 
use.  Of  course,  a  thick  cylinder  of  zinc  would  be 
the  orthodox  thing,  but  it's  not  always  easy  to  ob- 
tain such,  whereas  anj  novice  can  oeud  a  piece  of 
the  thin  stuff,  and  it  is  surprising  how  long  it  lasts 
when  well  amalgamated. 

Another  simple  plan  I  have  adopted,  and  which  I 
consider  quite  equal,  so  far  as  mere  current  is  con- 
cerned, to  the  Leclandie  or  Oassner  cell,  is  to  take 
a  pair  of  small  agglomerate  blocks,  and  bind  them 
fimly  to  a  carbon  plate  with  string  as  though  for 
an  ordinary  wet  cell,  and  having  placed  them  m  the 
centre  of  the  zinc  cjf  Under,  a  mixture  of  plaster  and 
salammoniac  only  is  run  in,  and  when  set  is  sealed 
over  as  before  with  the  paraffin  wax.  I  find,  how- 
ever, it  is  rather  an  essential  point  that  in  mixing 
these  dry- cell  arrangements  the  mixture  should  be 
used  as  thin  as  possible,  without,  of  course,  going 
so  far  as  to  destroy  the  actual  setting  capacity  of  the 

Slaster,  for,  if  too  dry  and  solid,  it  makes  a  lot  of 
ifference  to  the  current.  I  notice  Mr.  Allsopp  is 
rather  enthusiastic  over  the  Oafianer  cell,  but  if  he 
would  try  tliis  arrangement  I  think  he  would  like 
it,  as  it  gives  a  good  current,  and  can  be  pot 
together  at  a  cheaper  rate  than  that  at  whidia 
Gassner  can  be  bought.  On  the  other  hand,  our 
universal  fiiend,  Mr.  JBottone,  does  not  seem  par- 
ticularly enraptured  with  the  dry-cell  business. 
Undoubtedly  they  are  very  usetul  for  special 
purposes,  but,  speaking  generally.  I  hardly  think 
tliey  look  like  cutting  the  venerable  Leclanchu  out 
— ^at  any  rate,  not  just  yet.  It  seems  to  me  one  of 
their  very  beat  openings  is  as  medical  cells,  for  their 
portability  for  mis  special  purpose  is  quite  a  boon 
to  those  who  have  to  make  fi-equent  use  of  such 
apparatus. 

As  regard  Mr.  Mason's  idea  respecting  the  per- 
manganate regenerating  his  used-up  cell,  I  think 
the  term  is  hardly  a  correct  one  to  use,  seeing  that 
when  the  permanganate  was  run  through  the  cell  it 
simply  became  active  again  by  virtue  of  a  new  de- 
polanser  being  added  to  it,  and  not  because  the  old 
spent  oxide  of  zinc  was  in  any  way  reoxidised— *t 
least,  such  is  my  humble  opinion. 

B^ectin^  the  making  of  these  cells,  would  some 
one  kmdly  give  an  opinion  as  to  whether  the  use  of 
the  zinc  cyhnder,  when  cast  and  used  as  the  con- 
taining vessel,  would  be  in  any  way  an  infnnge- 
ment  of  the  Gassner  patent  ?  1  mean,  of  course,  w 
case  of  selling  such. 

Victoria-street,  Gloucester.     W.  J.  Gardner. 


THE  NEW  COMPOXJNP. 

[30044.1— Herewith  I  send  a  sketch  of  the  ntw 
compound  on  the  N.W.R.,  thinking  that  it  ma,y 
interest    engineering    readers.    Particulars    were 
given  in  the  issue  of  May  Slst,  to  which  rwwo* 
must  refer.    On  the  whole,  the  design  is  similar  to 
the  Dreadnought  class,  with  the  exceptions  that  the 
boiler  is  mounted  higher,  the  wheels  are  Urger,  the 
drivers  being  lOin.  bigger,  the  sand-blast  has  been 
added,  and  improvements  in  the  valve-gear  made. 
Of  course,  these  alterations  necessitate  other  minor 
ones.    The  Teutonic,  the  only  one  yet  nmnmjf' 
seems  to  give  great  satisfaction,  hauling  lo*"*   ^ 
eighteen  carriages  between  Crewe  and  fiuaton  v> 
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very  high  speeda.    I  belisTe  aeren  more  like  her 
bo  on  oriler. 

I  re^t  tint  out  of  fifty  or  »o  locos,  at  the  Piria 
Eihihition  England  is  only  repre«ented  by  four, 
and  one  of  theee  for  a  foreign  line.  They  are  Mr 
Stroudloy'a  front-couplo,  Mr.  Stirling's  S.B.  bogie 
a  loco,  hj  NeitoOQ  and  Co.,  and  la«t,T)ut  not  least 
the  Midland  ainele.  1  should  like  to  heve  seen  oni 
of  the  iiew  N.W.  compounds  as  well  as  a  G,N.  8ft. 
G.E.  7ft  4-coup1e,  9.W.  front-couple,  7ft.  Cale- 
donian angle,  and  a  N.E.  ooinpound.  Then  wi 
Bhiuld  have  hod  a  show  worthy  of  the  native  Iodl 
of  the  locoTDotive.  Still,  we  nesd  not  be  ashamed 
of  the  Bpodmene  sent.  May  they  "take  the 
cake,  '  to  UBo  a  small  Tulgarism.  Vandal, 

I.0COM0XITSS. 

raoiMS.]— The  recent  intflrasting  letters  on  this 
subject  have  revived  an  old  but  aleeniiiK  ouerr  ' 
mj- cranium.    It  is  this;  f    HI      ! 

All  the  locomodYea  and  models  of  thesn  which 
were  made  or  used  by  Trevitlict  had,  as  far  as  1 
know,  the  old  "tappet"  motion  for  working  the 
slide-ralvBB.  This  is  also  true  of  old  "Puffing 
Billy"  from  WyUm,  now  in  South  Kenainglr 
Museum,  and  of  a  amilar  engine  from  the  san 
colliery,  called  "  Wyhim  Dilly,"  in  the  Edinburp 
MueouiD.  What  I  am  cunous  to  know  is,  wl 
replaced  the  old  "  tappet "  gear  in  locomotives  I 
the  "  loose  eccentric,''  and  who  was  the  ingenioi 
invpiitor  of  this  latter  very  useful  contrivance  P 

It  has  often  strock  me  how  silent  or  indifferon 
most  writers  on  the  steam-engine  appear  iu  respect 
to  such  interesting  details,  considering  that  all  true 
Btudonte  are  desirous  of  watching  the  growtb  of 
each  separate  part  from  ifa  inception  to  the  latest 
devehninient. 

WUfesden,  June  S. 


[30048.1— BaTOKE     this 


SemapboTfl 

(ting     subject 


iderstand  rightly,  the  valve  gear  of  the  very 
icomotives  consisted  of  a  single  and  separati 
ccentrie  for  ench  cylinder,  the  slides  beini 


en  cyunaer,  tbe  slides  being 
s  upon  the  foot-plate,  whicS 
levers  were  in  motion  during  the  running  of  thr 
engine,  the  connection  between  the  eccentric  rodi 
and  valves  requiring  to  be  severed  while  reversing 
Dempsey,  in  a  little  work  published  in  1867,  alludei 
toamelhod  "formerly  much  adopted,"  which.  ] 
presnme,  was  an  improvement.  In  this  the  twi 
eccentrics  are  described  as  fiicd  to  each  other  a\ 
riffht  angles,  but  loose  ou  the  centra  of  the  cranked 
aile,  so  that  they  might  be  shifted  along  to  calct 
into  gear  with  either  the  "forward"  or  "back, 
wani"  driver  aedi-sired,  the  shiftiDg  being  effected 
by  a  lAird  lever  upon  the  foot-plate.     I  should  be 


KATDON    CUTTEB-BAR  XNO    THE 

WIBE  auN, 

[:Kmi7.]— As  an  old  engineer,  wbo  at  one  time 
his  life  understood  the  use  of  tools,  I  am  sometiin 
punJed,  ae  well  as  amused,  at  the  contentoiis 
which  you  afford  so  much  space  in  your  interealii 
nod  valuable  serial,  but  by  none  more  so  tiian  1 

II 1.^-_  ..  'SeHaydon  cutter- bar— O.K.,  in  t 

■"'■'    ' '.  but  agree-"-- 


those  reUtiQg 

day's  issue,  at  p.  303,  I „_..  „.„ 

writer,  from  what  I  have  seen  and  hoard,  that 
"unquestionably  a  thoroughly    good  and  reliable 


B  tool" 


hut  I 


inventor  embodies  in  his  deugn.""  The  mystery 
here  is  so  great  that  it  makes  one  wisli  for  a 
"CUrk-Maiwell"  to  elucidate  these  principles  by 
their  proper  formul.'e,  so  that  they  may  be  tested  by 
the  "  theonr  of  least  sqaares,"  and  so  made  clear 

TA/-  irirf  ffuH.— May  I  ask  what  was  the  eitent 
of  the  "  JuhOee  shot  from  this  gun  at  Shoobuiy. 


ness,"  see  page  313,  which  has  beaten  the  marv 
American  loot-ton  riHed  cannon  by  11-8  milt. ,., . 
"  Queen  Anne's  pocket  pistol,"  on  the  ramparts  of 
Dover  Castle,  said  one  hundred  years  ago :  "Sponge 
mo  well,  and  keepmo  clean,  and  I'll  carry  a  baJI  to 
Calais  Green."  This  surely  would  beat  them  both. 
June  7.  AntliiuuB  Ttng. 


OUTTEE-BASS. 

[30049.]— REFKEHma  to  letter  30009  on  p. : 
can  i^uite  understand  why  several  of  my  friends 
prefer  any  other  cutter-bar  to  Haydon's.  The 
reason  lies  simply  in  the  fact  that  they  do  not  know 
how  to  ^0  about  the  grinding  of  the  cutlers  tc 
duce  saturfactoiy  edges,  and  I  think  I  may  i 
that  T  have  never  seen  exposed  for  sale  in  any 
London  shop  one  that  was  not  ground  entirely 
wron^.  If  I  were  to  adopt  another,  I  should  still, 
for  gnnding  the  cutters,  use  just  the  same  arrange- 
ment as  I  noA  do  forHaydon's— viz.,  simply  a  flat 
wooden  block  of  the  correct  height,  and  firmly 
attached  to  the  frame  of  the  grindstone  for  giving 
the  slope  of  4"  away  ftom  the  perpendicular  &r  the 
front  facets  of  the  tool,  and  on  this  block  the  stock 
of  the  loo!  is  aimply  laid  and  hold,  thus  enabling 
one  to  grind  the  front  facets  of  nnv  tool  exactly, 
without  using  any  gauge  at  all.  What  is  didiked 
for  the  most  part  in  respect  of  Haydon's  bar  i 

neceaaitv  for  grindiag  the  upper  face  of  the  t. 

—that  IS  to  say,  the  one  that  gives  the  angle  of 
"escape,"  down  which  the  shavings  have  to  slide 
on  leaving  the  work  after  separation. 

In  many  of  the  cutter-bus  that  are  differently 
arranged  the  object  seems  to  be  to  make  o--     ' 

what  may  not  improperly  be  called  the  eelf-fai 

the  steel  take  the  place  that  would  certainly  t>e 
much  better  Bllad  by  a  properly-ground  facet  --" 
hence  seems  to  spring  the  prrfereuce  for  the  "  ol__. 
cutter-liara.  A  face  (the  upper  one)  is  already 
given  and  provided  by  the  arrangement  of  the 
lolder  itself,  and  those  who  use  it  gnnd  and  modify 


character,  n 


int  and  under 
the  opinion  of  Prof.  Willis  (sorry  to  say  the  la'tf), 
and  of  Ilaydon,  and  of  mvHelf,  this  is  jiist  beginning 
at  the  wrong  end.  Our  [glad  to  Iw  in  good  cotn- 
panyl  idea  is  to  shape  the  underneath  sides  first, 
and,  lastly,  to  shape  the  top  facet  according  to  the 
requirements  of  the  case.  Steel  is  not  eiacuy  what 
it  used  to  be.  and  the  old  saw  of  "  forge  thick  and 
grind  thin  "  may  have  had  all  the  tooth  taken  out 
of  it ;  but  its  leaching  may  be  pretty  safely  followed 
in  arm  these,  days,  when  anything  that  suited  my 
grandfather  won't  do  for  iiw. 

I  think  I  am  right  in  saying  that  the  makere  of 
other  cutter-bars  do,  as  a  rule,  supply  the  cutters 
ready  ground  as  regards  the  upper  surface ;  but.  at 
the  same  time,  this  upper  surface  would  bear  tilting 

iwards  to  a  much  greater  angli 


best  effect  oi 


1  that 


ought  i, 


And  it  would  usually 
in  of  a  tool  requiring 
it\ift  for  reproducing 


grinding,  instead  of  ^ 

DOinl  being  taken  away  entirely  from  tne 
id  under  facets,  the  irresistible  prompting  to 
,  'int  as  soon  as  possible  takes  Uie  form  of  a 
^igbt  touch  on  the  grindstone  of  the  upper  surface 
if  "the  cutler,  which  ought  not  to  be  meddled  with 
it  all. 

As  to  my  saying  of  Haydon's  bar  that  "  I  would 
lot  be  ivlthout  it  on  any  account,''  I  must  wish  to 
be  uiiderstood  that  if  I  had  a  forge  at  ray  command. 

Railway  Company 
>se  Hill  Tunnel  and 


1  Fred  Car 


snd  OS  1 
before  the  N.V 
0  duplicate  Priii 


lOUght 

turned  me  out  oi  my  nouse, 
D  back  to  solid  tools  tor  ph 

igularly  for  eitenial  work ;  for  inside  work  I  have 
considerable  variety  of  cutler-l 
re  w- cut  ting,  ic. 


300  mjlea  away  from  the  City,  and  shall  not  be 
South  this  year,  it  is  impossible  for  me  to  accept 
his  kind  invitation  to  inspect  hit  oixan. 

My  organ  vrill  be  ercct«d  in  a  drawing-room, 
a4ft.  by  13ft.  by  lift.  3m.  high.  I  shall  erect  it  at 
one  end  of  the  room,  and  having  plenty  of  room  to 
spare  shall  mnko  the  two  swell  hoiea  of  sufEdent 
size  to  give  plenty  of  epoaldng  room  to  the  stops 
Mr.  Audsley  msy  specify.  Wind  pressure, 
2)ln.  Feeders  and  reservoir  placed  in  a  room  be- 
hmd  the  drawing-room.  Foaders  worked  by 
hydraulic  engine.  The  organ  is  intended  for  the 
nerformonce  of  strict  or^^an  compodtionB  of  a  solo 
also  will  be  used  with  piano  and 
lUy,  but  not  with  any  otiior  instru- 

I  shall  be  glad  "  "-^-  ' " '" 

- ey  to  give  me 

which  will  be  greatly  valued  by 

OmtTga  Iduidell. 

[300.50. ]—"  Tacett  "  has  aivcn  veiy  full  details 
of  the  keys  of  hia  old  Organ ;  but,  strange  to  relate, 
the  verv  dimensions  I  wanted  have  not  been 
furnished.  I,  perhaps,  was  not  explicit  enough : 
but  what  I  asked  for  ware  the  leni^thi  of  the  black 
and  white  keys  with  which  the  fingers  ore  oon- 
cemed  in  playing —  namely,  the  portions  eipoaed. 
■'  Tacett,'*  however,  does  give  the  toUl  length  of 
the  ivoiy  on  the  naturals  as  .'ijin,,  and  from  this  I 
presume  the  length  of  the  ivory  exposed  is  about 
4Jin.,  or,  at  tuojit,  oin.  Such  a  length  points  to  a 
data  of  about  the  middle  of  the  18th  century.  We 
know  that  previous  to  the  work  of  Snetzler  the 
keys  of  the  organs  built  in  England  were  very 
short,  seldom  exceeding  4jin.  in  the  naturals,  and 
'l^fia.  in  the  sharps.  Snetzler  introduced  longer 
and  more  convenient  keys,  and  his  practice  was 
followed  by  suheoqueiit  builders.  It  is  very 
proluible  that  the  instrument  acquired  by  "Tacett  ' 
IS  a  Snetzler  or  a  Green,  built  between  the  ytan 
17.50  and  1798.  It  may,  however,  be  the  work  of 
either  of  the  Euglandi,  who  Worked  at  the  Kune 

The  Stopped  Diapason  has  evidently  been  an 
addition  to  the  original  scheme  ;  the  method  of  its 
insertion  amply  proves  this.  In  the  original  Organ 
the  stop-handle  labelled  TaetU  cut  off  all  stops 
save  the  Open  Diapason.  It  is  protiable  ttiis  was 
thrown  out  of  action  when   the  Stopped   Diapason 


1 300.}!.]— Allow  me  to  thank  Mr.  Robinson  and 

Uranium  "  for  the  valuable  practical  information 

_  ven  in  these  rolumns.    A  few  hints  on  making  a 

soundboard  or  bellows  areof  far  more  value  than  the 

long-winded  articles  on  tone-colour,  swell-boxes, 


London,  I  si 

writer  on  "  theoraticar"  organ  building: 
dismal  failure.  I  was  always  taught neverto  mitre 
I  at  right  angles.  1  lately  saw  on  organ  built 
itzerland  with  the  basa  pipes  mitred  right  over 
}  cuts,  and  the  down  part  glued  to  and  touch- 
ing the  body  ;  the  tone  was  excellent.    There  was 

iver  saw  before  to  produce  a  design,  but  the 
leech  was  quite  prompt.  The  bellows  had  no 
verted  ribs,  and  besides  being  weighted,  had  a 
iring  which  came  into  operation  when  the  bellows 
erehalf-fuU;  "       '    '  ■■     ■     ■ 


ming.     lusetb 
inside  work  I  hi 


OBOAN  UATTEBS. 


was  quite  steady. 


Foreign  organs  ore,  as  a  rule,  cheap  and  nasty — . 

celluloid  tor  keys,  crockery  ston  knobs,  spruce  for 
lipes,  felt  for  leather :  hut  they  look  well,  the  littlest 
noatly  having  a  burnished  tin  front. 

There  is  a  cheap  foreign  organ,  put  up  atkout 
hree  years  ago.  'The  inside  is  rough  from  the  saw, 
ind  daubed  aver  with  what  looks  like  tar.  It  is 
meumalic  action,  and  when  playing  soft  you  can 
leur  the  escape  of  wind  alt  over  the  place.     What 

Mr.  Robinson  says  about  the  duffers  in  the  trade  ia 
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June  14,  18ft9, 


qnite  tme,  and  some  of  thorn  hava  been  in  the  tade 

I  BBW  an  organ  bj  a  30  Tears'  builder  :  tha  job 
had  34  Etopa  and  3  m«niul« ;  the  bellows  rose 
OnlfSin. 

uother  job  I  lan  bj-  a  big  LondoD  builder— if 
the  tunor  T«it«d  his  knee  on  ue  soundboard  while 
tnning,  it  would  spring  and  cipher,  it  was  so  weak. 

At  one  church  some  too!  has  lined  the  "  inside  " 
of  the  iwall  with  eott  lelt.  Talk  about  a  resonant 
box !  A  London  boilder,  who  hjv  plenty  of  work, 
told  me  that  he  never  put  mixturea,  if  he  oould 
help  it,  "because  if  you  oome  to  look  at  it  you 
know  they  are  ditmrtU.'* 

Forei^  builders  are  far  ahead  of  ui  in  the  niafcing 

and  Toicjng   of  wooden  — ~  -   •>---  =-■—  < 

mostly  drcolar  mouths, 
tone  splendid. 

Can  "UraniaiD"  (whom  I  have  missed  latdy]  or 
Hr.  Bobinson  tell  me  how  to  make  a  soandboard 
without  uaing  a  caulr  ZMmi,  Auutteur. 

CHUSOH  QHIlCIHa  CLOCK. 

[30O£2.]— Mb.  Hasdibok  (letter  29994)  descnbes 
Uid  shows  photos  under  above  number  of  a  churdi 
clock  made  by  him,  and  statea  that  be  does  not 
think  the  arrangement  of  the  parts  of  clock  admit 
of  impiHTflment.  I  cannot  a^rae  with  hiH  vinwH. 
for  the  clock  is  buitt  oi 


that  Y 


rogue  eome  GO  jboib  ago,  uk 


.fi. 


„ 10  he  describes  1  if  ho  had, 

it  would  lutve  been  made  very  differently  I  have  no 
doubt,  and  would  have  been  mote  interesting  to 
readers,  as  it  would  have  bean  an  example  of  the 
WOA  of  to-day,  and  not  of  that  done  a,  great  many 
jean  ago.  The  maJntaiiiing  power  described  is  a 
Toiy  poor  one ;  it  should  have  been  attached  to  the 
main  wheel  □{  clock,  and  he  self-acting.  The 
m«lhod  employed  tar  winding  up  the  clo^  by  one 
of  the'  pinions  of  the  train  is  bad.  If  a  winding- 
pinioD  was  Decenary  (which  I  doubt,  if  the  clock 
was  m«de  nropeily,  however  small  the  space  for 
winder  might  be] ,  the  front  of  barrel  should  have 
been  fitted  with  a  toothed-wheel  gearing  into  a 
pinion  candling  a  winding-square  ;  this  could  not 
mtarfere  with  the  workmg  of  the  train,  whereas 
iSr.  Haddiaon's  method  ii  very  likely  to  when  the 
dock  hB»  been  working  for  some  years. 

He  escapement  cannot  be  seen  from  photo,  so  I 
cannot  understand  the  prindplo  ;  but  uudoubtcdly 
Uie  Graham's  dead-beat  cacapement  for  simplicity, 
safety,  and  accuracy,  is  onrivalled  for  small  chnrch 
ckicks  (not  large  ones).  With  regard  to  the  striking 
train,  the  leng&  of  fall  for  weight  is  cot  given,  tmt 
aaauming  it  to  be  of  the  ordicaiy  length,  the 
hammer-lever  should  have  been  lifted  from  a  cam 
oontaining,  say,  30  teeth,  attached  to  the  main 
wheel  (the  reason  is  obvious).  I  am  iJnid  I  have 
written  at  too  great  a  length,  but  trust  that  mj 
nmarks  may  be  of  some  use  to  Mr.  Hoddison, 
should  he  moke  any  more  clocks  of  a  similar  type. 
T.  Vr.  BoVKlna. 

SAPBTT  BIOYOUCS. 

[30063.1— As  Mr.  Walton  venlurm  a  few  remarks, 
I  may  perhaps  be  permitted  to  give  my  observatiani. 
I  can  entirely  concur  with  hiTn  in  his  opinions. 

I  have  noticed  (1)  that  maohinea  with  the  weight 
neaiiy  (entiBl  between  the  wheels,  there  is  a 
traidtmcy  of  the  driving  wheel  to  skid  on  muddy 
Mils.  (2)  When  tbe  handles  come  very  far  hark, 
one  cannot  turn  a  sharp  comer  without  the  possi- 
bility of  a  spill  from  his  thigh  getting  jammed 
agauut  the  bar.  Botsing  the  handles  gets  over  this 
dmoulty,  but  makes  it  iropossihle  to  climb  a  hill. 
(3)  Lushing  and  aide-slippmg  {of  front  wheel)  are 
nore  noticeable  when  the  steering  centre  is  in  direct 
line  with  the  point  of  contact  of  the  wheel  with  the 
road,  and  the  wheel,  it  it  gets  into  a  rut,  does  not 
oome  out  again  so  readily  as  when  the  line  of  centre 
i«  rather  in  advance  of  the  point  of  contact.  Wheels 
with  ooTved  forks  seem  to  get  knocked  out  of  their 
ooone  bv  every  little  pebble,  (i)  The  more 
woi^t  uiere  is  on  the  driving-wheel,  the  lees 
lialality  there  is  to  slip  ndewaya,  but  the  greater 
the  Tibration  on  bad  n»da  and  the  exertion  in  hill 
climbing,  (5j  Hachiuee  that  are  very  light  cost  a 
fortune  m  repairs,  unless  always  run  on  veiy  good 
roads;  and  they  do  not  often  go  easier  Uian  oUters 
that  are  ISlb.  or  Hlb.  heavier. 

A.  F.  ShakMpeBT. 

{.uttiohaustrasse  H,  Dresden,  June  8. 

BZTBAOSDnrABT  UBTBOB. 

[30061.1— Thk  remarkaUe  object  described  by 
Mr.  David  Booth,  of  Laeda  (letter  30004,  p.  302) , 
was,  no  doobt,  the  meteor  seen  heia  on  May  29u, 
it  Iw.  20Jm.  p.m.,  local  mean  time,  which  agrees 
with  the  tune  he  mentioiis,  adding  the  dillarenoe  of 


Belfast  to  Oreenwloh  r- 

J  regret  I  did  not  a 
DMity  had  flnished  i 
ki«*l  nawspuier  (th« 
what  I  saw,  lOr  the  pi 
datA|  so  As  to  dttbnoubi 


my  letter  elicitad  no  response,  altbough  the  meteor 
woB  seen  by  many  in  tlui  newihourhood. 

The  gentlemaa  mentioned  in  my  letter  (below) 
saw  lla  disappearance  apparently  lietween  his 
posilioD,  which  1^  about  2}  mites  N.E.  of  mine 
(my  residenae  lying  in  the  sauthem  suburbs),  so  that 
the  course  of  the  met«or  probably  terminated  some- 
where over  the  east  of  Bdfast,  which  h'es  190  to 
200  miles  W  Jf  .W.  of  Leeds  as  tbe  crow  flies. 

The  following  is  the  oopy  of  letter  alnve-men- 
tioned: — "Last  night  (May  29),  about  twenty 
minutea  past  ten  o'clock,  when  looking  towards 
the  weet,  where  the  sky  was  free  from  clouds,  and 
in  consequeDoe  of  the  bright  twilight  everything 
around  could  be  seen  prol^  distinctly  for  a  con- 
siderable distance  from  where  I  was  at  Windsor 
Pack-avenue,  I  was  startled  by  a  bright  flash 
lighting  up  the  hoosee  behind  me  towards  tbe  south- 
east, and  on  taming  quickly  round  to  ascertain  the 
cause,  I  observed  over  the  roots  of  the  houses  a 
hurut  of  light.  As  the  met«or  moved  slowly  down- 
wards towards  the  north-west  I  saw  its  final  out- 
burst as  it  paieed  to  the  north  of  the  terrace  of 
houses  close  to  where  I  was  standing,  and  it  dis- 
appeoTbd  like  a  shower  of  rockets  near  the  bright 
naz  Alpha  Cygni.  When  I  first  turned  round  Uie 
li^tappeared  near  the  first-magnitude  storYega; 
but  (he  meteor  had  probably  travelled  some  dist&ocs 
in  its  course  before  I  became  aware  of  its  presence 
by  the  vivid  illumination  of  surrounding  objects.  I 
was  informed  to-day  by  a  friend  who  had  been 
walking  in  Victoria  Park  that  on  his  looking  towards 
the  south  he  obeerved  a  flash  of  light,  at  fliit  bluish ; 
but  as  the  meteor  moved  very  slowly  from  S.E.  to 
X.W.  the  sbeak  of  light  became  mors  brilliant, 
being  of  a  ruddy  tinge  near  the  middle  of  its  ooune, 
and  Anally  disappeared  before  reaching  his  more 
□oithem  poaitian.  It  would  be  doeirablB  to  learn 
whether  this  splendid  object  bos  been  seen  at  any 
considerable  lustonce  from  here,  and  its  position, 
with  reference  to  any  prominent  stars  in  the  line  of 
sight,  tern  where  it  was  flrst  observed  until  its 
final  disappearance,  with  a  rough  estimate  of  the 
duration  of  its  viaihili^,  aa  its  motion  appears  to 
have  been  compantiTely  slow." 

Belfast,  June  10.  I.  W.  Ward. 


.        .  .  ^"Sto 

Europe  about  six  centuries  ago,  hut  was  previously 
known  to  the  Arabs.  Half  a  century  ago  there  was 
a  beautifnl  apecimeu  of  this  tree  growing  at  Ual- 
maison,  over  20ft.  bigli  b^  6in.  in  duuneter.  I  have 
seen  one  of  the  same  size  in  the  Botanical  Gardens 
of  X.W.  India.  The  camphor  of  commerce  is 
obtained  by  catting  (he  wood  into  billets,  then 
boiling  tbem  in  iron  vessels  covered  with  eajthen- 
wore  heads  filled  with  straw.  The  camphor 
TolatiliBes,  and  concretes  in  the  straw.  This  is  the 
usual  process  followed  in  Japan,  Sumatra,  Borneo, 
ondltblaccB.  To  purify  the  product,  it  is  intro- 
duced into  a  subtimmg  vessel,  witJi  one-flftieth  i(s 
weight  of  quicklime,  to  retain  some  oil  with  which 
it  is  ooutaminated,  heat  being  gently  applied  by  a 
sand  bath.  Camphor  is  insoluble  In  wa(er ;  soluble 
in  alcohol,  e(her,  fixed  and  volatile  oils,  and  several 
adds ;  readily  volatile,  and  very  iu&unmable. 


ifidolly  In'  passing  a  current  of  i 
™  through  turpentine  ;  Ihi  ilaat  variety,  howeve 
has  not  been  used  in  medidn  eto  my  knowledge. 

The  camphor  tree  of  China  attains  a  timber  siz . , 
to  judge  of  the  ohosta  made  o  lite  wood.  I  have 
possassed  some  of  these  imperishable  trunks — re- 
ceptacles alike  proof  to  insect  pests  and  the  germs 
of  contagion.  They  have  risen  in  price  greatly 
since  I  fint  obtained  them.  The  lust  was  sent  to 
me  direct  from  Hong  Kong,  and  1  am  told  that 
improvident  waste  of  the  trees,  without  any  forestry 
laws,  has  led  to  (his  scarcity. 

In  (he  European  practice  of  medicine  camphor 
has  long  sustamed  its  reputation  as  a  valuable 
stimulant,  e^edally  in  typhoid  fetere— given  in 
larger  doses  for  other  diseases,  it  proves  narcotic, 
and  it  frequently  givea  great  rehef  as  an  eitemal 
application  when  applied  in  ointments  and  liniments. 
'' Raspaii,"  the  celebrated  heterodox  pnurtitioner— 
called  tlie  "Camphor  Doctor" — a^ninistered  it 
largely.  His  Liqueur  bygienique  contains  much  ( ' 
it,  and  arerybody  boo^t  this  pleasant  househol 
cordial,  guaranteed  to  prevent  many  commo 
ailments  and  save  doctors'  bills.  His  little  book 
OD  simple  treetmeot  is  well  worth  penisol,  and,  I 
think,  has  bean  translated  into  English.  I  always 
found     thia     cordial    a    pleaaaut     and     barmlen 


toUy,  and  attended  her  for  some  time  to  effut  i 
cure!  Syncope,  through  enfeeblement  of  tlu 
heait'a  action,  is  the  general  result  of  ovBT-dcaei. 
Camphor  is  a  valuaUe  sedative  in  tha  more  seiBt 

climates.  In  oomfa^tiDn,  I  found  it  lower  Ibt 
tamparature  of  the  body,  produce  long  and  refnA- 
ing  sleep,  'and  restore  the  urinary  functioa  wha 
long  sospeoded  (a  gimin  or  two  of  ounfibor,  so 
more) .  I  have  alwa^  been  a  believer  in  its  tub- 
septic  and  prophylactic  qualities. 
In  my  youth  I  wu  an  ardent  votAiy  of  taxidem;. 
at  in  moae  very  slow  days  of  India,  any  spedooa 
mt  me  were  sure  to  be  decomposed  oa  arriTsl,  1 
-ippened  to  make  the  acquautance  of  a  tbUd 
anatomist,  and  ha  performed  a  tut  iottwliu 
enwriment  for  mv  b^efit ;  be  got  a  beshlj-killei 
"blue  chatterer,''  then,  prepuing  a  quantity  of 
camphorated  spirit  by  diaotving  some  Imnpi  is 
pun  alcohol,  he  inj  ected  the  bird  at  rent  audbest 
with  on  ev  syringe,  about  one  ounce,  I  think  it 
was ;  the  subject  renkained  perfectly  sweet,  snd  fit 
to  stuff  for  a  wtiole  week.  Nowadays  we  bin 
chemical  liquids  to  attain  the  same  end  ot 


c  mariner,  who  had  been  t>oaatinRof  his  iliip  to 

J  time  with  a  ei»t/>rrs  of  the  profession  thst  lit 

and  his  crew  were  models  of  coDtineocs.  "Wi 
all  t^e  camphor  regularly.' '  I  bad  noticed  Ru- 
pail's  books  and  medidnes  during  my  voyage  si  i 

He  natives  of  India  haTS  a  proverb  aboil 
"  frimidship  " — "  Camphor  and  peppercorns  tra 
inseparable,"  alluding  to  tlie  custom  of  olviji 
keeping  them  and  soling  thsm  together ;  and  I 
thiiDcTfrom  my  ovmobeervation,  that  those  pungfot 
grains  do  errest  evaporation.  la  all  parts  oI  tic 
world  T  have  found  camphor  placed  in  airti^I 
boxes  most  effectually  eioludBd  the  dovoureniii 
furand  feather,  I  have  now  a  large  tin  cue;  id 
oontenta  are  hairy  materials  and  gaadf  pluDsgt, 
collected  over  30  yean  ^o  for  flymakmg.  Tu] 
are  as  sound  aa  whan  placed  tliere,  the  canpboi 
having  bean  occasionally  renewed. 

Camphor  is  much  used  in  India  by  finnruri- 
makers,  and  in  the  manufacture  of  that  bnuitifal 
transparent  vamisb,  mode  from  the  reein  of  Ika 
oopal.  like  "  vatoria."  without  auoh  addition  to  tbt 
alcohol,  it  will  not  diiaolve  the  above;  andl  belien 
this  is  the  case  with  other  sutetanoca.  Bos. 


USEFUL  ASS  BCIEKTIFIC  AOTSB. 


The  I.arc0Bt  Blepluuit  ever  Killed  m 
ladU.— The  Madrai  Mail  reports  (hat  some  tiiM 
last  year  a  solitary  male  elephant,  which  tiad  kOlKi 
two  men  and  was  a  source  of  t^ror  to  the  na^- 
bourhood,  was  puraued  and  killed  in  a  talook  of  tiw 
South  Arcot  district.  On  hearing  of  this,  an  nEdsl 
of  the  Caibal  Museum  of  Madras  repaired  to  tha 
place  to  secure  the  skeleton,  but  did  not  ifadkit 
until  after  the  body  had  been  buried.  Ordeti  wm 
then  given  to  exhume  the  bones  and  aend  than  Id 
Madias.  This  was  done,  and  the  skeletou  dd  bong 
mounted  was  found  to  be  lOft.  6in.  high.  Tin 
prindwd  authority  on  the  subieot^Hr.  Sandenm- 
in  '"Thiiteen  Yean  among  the  Wild  Basils  U 
India,"  says  tbat  out  of  nundreds  ot  elepbuti 
measured  in  tha  flesh  he  never  found  one  to  exceed 
9ft.  lOin.,  01  Bin.  less  than  the  Madras  skeletm. 
The  tusks  are  6ft.  along  the  curve,  and  weigh  HXt}. 

A  FtamomMioii  in  Ohaap  Litaraturs.— 
Beeoham,  the  well-knawn  proprietof  ot ''  Bwchim't 
Pills,"  mnboldenedby  the  aueoeaa  attained  bf  (b 
Bimnal  he  published  Uwt  Chiistmas,  ba«  iust  imm 
"The  Beecham  Illustrated  Hobday  Number, 
*hlch  is  (he  n-'    -' " "■  "* 


as  JamM  Payn,  O.  K.  &ms,  Eawlev  Smart,  Jinas 
Greenwood,  Sir  Gilbert  Pampbell,  Bart,  G«. 
ManvilleFenn,  Philip  May,  Howard  Paul,  tc.asdi 
story  having  been  written  expready  for  thii  wort- 
Three  mon^'  free  insurance  is  guaranteed  to"™ 
purchaser  of  every  copy.  The  hook  is  well  P™" 
and  in  clear  type,  aiid  is  just  what  a  Sobdsi 
number  should  be.  Published  by  F.  1.  Lsmt*" 
and  Co.,  18,  Bouverie-street,  Loodou,  E.O. 

OoppertsB  Iron.— It  is  stated  in  the  Uil'l^'- 
6fl(«- that  iron  can  be  coppered  by  dipping  itja" 
melted  oopper,  the  surface  ot  which  is  prolecW  I? 
a  melted  layer  ot  cryohte  and  phosphoric  aaa.  Ik 
articles  to  bo  thus  treated  being  haaud  to  the  "W 
temparatura  as  the  melted  oopper.  AnoUierF™- 
cflas  oonsisia  in  dipping  the  artidea  into  a  aalM 
mixtureof  onepart  of  Sloride  or  fluoride  ufropTsf. 
five  or  aix  jiarts  of  cryolito,  and  a  little  chlood'« 
barium.  If  the  article,  when  immeraed,  iJ  ooniu™ 
with  the  negative  pole  of  a  battery,  the  vnoco"" 
hastened.  A  third  method  consists  in  dipping  tw 
articles  in  a  solution  of  oxalate  of  copper  and  »■ 
carbonate  ot  soda,  di»ol»ed  in  10  or  16  pirtt  » 
water,  tddiHed  witb  organic  acid. 


Jxnxs  14,  1889. 
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REPLIES  TO  QUERIES. 

■      •»♦ 

%*  /fi  their  amwertf  Oorretponientt  are  reepeet- 
fuUy  requetted  to  ment%on,  in  eaeh  ineUmce,  the  title 
miufnumber  of  the  query  aeked. 

[66883.]— Problem   in  Aritbinetio.— I   have 

1'iut  ^t  my  last  Tolume  back  from  the  brndeiB,  and 
'aeein  my  reply,  on  page  622,  to  "Analyst's" 
auexy,  there  area  fxsw  errors.  Ist.  The  number  of 
le  query  is  wrong,  3  haTing  been  printed  instead 
of  8.  2nd.  The  croflses  over  86  ana  84  have  been 
transposed.  3rd.  The  cross  over  104  (at  a  height 
ss  11)  is  omitted.  The  figure  in  the  teoct  is  wrong, 
and  does  not  agree  with  tne  description.  The  two 
lower  lines  should  be  horizontal  ana  parallel. 

Glation. 

[67717.]-743moke-Plpe.— "Technical"  (May  10) 
thrnks  I  gained  my  information  as  to  this  problem 
from  Wam*B  "  Sheet  Metal  Workers'  Instructor  "  ; 
but  I  oould  not  gain  from  that  book  information 
that  is  not  there.  What  I  do  leazn  from  Wain's 
•olutton  is  that,  given  the  axes  of  an  eUmse,  if  you 
form  a  rectangle  (L,  A,  M,  N,  Fig.  4,  p.  1£21),  which 
has  for  two  of  its  sides  half  the  maior  axis,  L  A, 
and  half  the  minor  axis  (A  M^,  join  uie  extremities 
fL  M)  of  these  half -axes,  and  from  the  angle  (N) 
formed  by  the  other  two  sides  draw  a  line  per- 
pendicular to  the  diagonal,  and  produce  it  to  cut 
the  major  and  minor  axes  (at  c  and  b)y  jaix  have  in 
these  points  centres  from  which  you  can  draw  on 
the  diagonal  by^  arcs  a  quarter  of  the  ellipse 
(L,  a,  1^.  This  is  what  Warn  teaches  me ;  but  the 
teaching  is  illusive^  as  the  workman  who  has 
smoke-pipe  to  fit  will  very  soon  find  out.  I  will 
pass  this  by,  however,  Mcause  in  dealing  with 
problems  practically,  we  have  constantly  to  accept 
approximations ;  not  but  that  the  results  obtained 
hy  Wam*8  above  mode  of  ellipse  drawing  are  often 
such  as  by  no  stretch  of  language  could  have  this 
term  appfied  to  them.  Far  more  serious  is  it  that 
Wam's  treatment  of    the    problem  is  false  in 


principle.  Let  A,  B,  C,  Fig.  1,  be  a  part  droular- 
section  of  the  sinaller  cylinder,  the  diameter  AC 
being  in  the  plane  (X,  sav)  of  central  vertical  section 
of  the  larger  <^linaer.  Now,  the  semicircle  ABC 
being  divided  mto  equal  parts  in  the  points  1,  2,  3, 
4,  5.  the  perpendicular  distances  of  these  points  from 
A  G,  that  is  from  the  plane  X,  remain  the  same, 
whatever  may  be  the  angle  the  smaller  cylinder 


makes  with  the  larger.  Not  so  by  Warn;  fbrhis 
eUipee  method  makes  the  distances  of  the  above 
division  points  vazy  witili  the  inclination  of  the 
smaller  cylinder,  as  the  quarter  ellipses,  whflst 
standing  upon  a  constant  semi-minor  axis,  vary  in 
their  semi-major  axes  according  to  this  inclination. 
If  Wam's  method  were  correct,  then,  taking  two 
quarter  eUipsea  standing  upon  A  M  (Fig.  2,  and  see 


also  Fig.  4,  p.  22\),  dividing  one  of  them  into  three 
equal  parts  ^as  Warn  instructs),  in  the  points  dand 
e,  drawing  Imes  from  d  and  e  perpendicular  to  A  M, 
and  producing  these  lines  to  cut  the  other  quarter 
ellipse,  this  should  be  divided  in  the  points  <i  and  ^ 
into  three  equal  parts,  which  manifestly  it  would 
not  be.  Starting  wrong,  Warn  gets  a  wrong  shape 
for  the  hole  in  the  larger  cylinder,  as  well  as  for  the 
junction  end  of  the  smaller.  ^  In  small  pipes  this 
may  not  be  important,  but  with  large  CTunders  it 
would  be  very  serious.  This  error  of  principle 
in  Wam's  method  will  be  part  of  the  copyright 
that  "Technical"    carefulfy,    but  unbefittingly, 


cautions  me,  appertains  to  Wam's  book.  The  three 
points  that  Mulis  gets  (6,  e,  and  d,  Fig.  1,  p.  116), 
are  absolutely  tme,  and  lead  to  trae  results.  As 
"  Technical,'^  so  to  speak,  challenges  me,  I  think  it 
but  just  to  say  that  inaccuracy  is  rather  characteristic 
of  wam's  book,  and  that,  besides  accuracy  and 
system  in  Millis's,  I  get,  and  a  boon  it  is  indeed, 
snort  radius  methods  for  those  problems  in  which 
in  practice  centres  are  out  of  bounds. 

ALIQUAinX). 

[67996.]— Ivory.— I  am  afraid  "  Nun.  Dor."  is 
behind  times,  because  moro  than  eighteen  months 
ago  I  was  diown  some  celluloid  dressing-combs, 
beautifully  grained  to  imitate  ivory,  at  2s.  6d.  each, 
and  if  he  cares  to  advertise  his  aadrees,  I  will  tell 
him  where  to  get  them  now.  Vooobt. 

[68104.]  —  Catering.  —  WiU  "  Phos.  Bron." 
kindly  explain  how  the  liquid  flows  from  the  dis- 
chatging  vessel  to  the  measuring  reservoir,  which  is 
already  filled  with  air?  Perhaps  tiiere  is  some 
arrangement  for  allowing  the  air  to  escape  not 
shown,  but  without  which  the  so-called  measuring 
tapis  useless. 

Upton  Manor.  W.  J.  Woodwaud* 

[68164.]— Lever  Bicycle  (TT.^i.)— You  may 
lessen  the  trouble  by  carrying  the  connectins-rod 
down  to  fork  extensions;  but  machines  with  the 
lever  on  the  crank-pin  never  go  well.  The  back 
wheel  must  be  pretty  big.       A.  F.  Shakespxab. 

Luttidhaustr.  14,  Dresden. 

[68210.]— Eleotrioal  Query  (U-O.)— If  the 
pomt  to  which  Q  units  are  brought  up  has  already  a 
potential  value,  this  will  be  constantiy  acting  on 
tiie  Q  units  (attracting  or  repelling,  as  tne  case  may 
be).  It  is  thus  dear  that  the  work  done  is 
Q  y  er^,  provided  that  the  potential  at  the  point  is 
not  raised  or  lowered  by  the  approach  of  the 
chaige.  When  the  point  has  originally  zero  poten- 
tial, the  approach  of  Q  wOl  gradually  give  it  a 
potential  which  finally  roaches  value  V.    Conse- 

quentiy,  the  average  potential  is  -^  ;  whence,  work 

done  B  ^—^  ergs.    In  the  case  of  the  Leyden  jars, 

if  inner  coating  of  first  jar  is  at  V  potential,  the 
outer  coatinff  of  second  ]ar,  being  connected  with 
earth,  must  nave  zero  potential.  Thereforo,  total 
potential  difference  between  inner  coating  of  first 
jar  and  outer  coating  of  second  jur  is  only  Y.  Con- 
sequentiy,  potential  difference  between  inner  and 
outer  coat  of  either  jar,  presuming  them  to  be  alike, 
must  be  only  ^  Y.  W.  Pe&ren  Matoocz. 

[68237.1— Eleotro-Kagneta  (tl.Q.)— Let  one 
end  of  each  magnet  be  joined  to  a  common  terminal 
leading  to  one  pole  of  dynamo.  The  other  pole  is 
connected  to  a  mercury  trough  in  which  the  free 
ends  of  magnets  may  be  inserted  at  will,  and  in  any 
combination.  To  make  troueh,  get  a  piece  of  lin. 
teak,  Ift.  by  2in.  Down  tiie  middle  cut  out  a 
trous^  about  fin.  deep  by  ^in.  wide.  Boil  in 
paraffin  wax.  Scrow  down  on  bench  or  stand. 
Staple  down  dynamo  wire,  leading  it  in  at  one  end 
of  frough.  Ful  trouffh  with  merouzy.  The  ends 
of  magnet  wires  shou^  be  so  bent  as  to  keep  their 
place  when  inserted  in  trough. 

W.  PXBBSN  Matoooe. 

[68363.]— Bleotro-platlnflr  on  Ifeme,  fto.— 
The  difference  between  the  amount  of  copper  and 
silver  necessary  for  "experimenting"  is  so  small 
that  one  might  reasonably  try  the  silver,  I  think — 
espedally  as  it  is  not  lost.  Possibly  Dr.  F.  L. 
James  will  reply  himself :  but  here  is  a  pr^ds  of  the 
method  given  in  his  article  in  Xo.  908.  The  object 
to  be  silvered,  after  being  thoroughly  cleaned,  is  im- 
mersed for  two  or  three  minutes  m  a  saturated  solu- 
tion of  gallic  add  in  distilled  water.  It  is  then 
dipped  in  a  solution  of  20m,  of  crsrstallised  nitrate 
of  sdver  in  l,000gr.  of  dismled  water.  This  opera- 
tion is  repeated  two  or  three  times,  moving  the 
object  from  one  bath  to  another  until  it  has 
acquired  a  silvery  appearance.  Rinse  in  distilled 
water  and  place  on  ubulous  paper.  Make  up  a 
reducing  solution  of  grape  sugar,  or  honey,  6  parts ; 
quicklime,  2  parts ;  tartaric  add,  2  parts ;  distUled 
water,  660  parts.  Dissolve  and  filter.  ICake  up  a 
silvering  solution  by  dinolving  20  parts  of  nitrate 
of  silver  in  660  parts  of  dimlled  water  and  add 
liquor  ammoniie  drop  by  drop,  stirring  with  a  glass 
rod  until  the  brown  predpitate  which  will  be  pro- 
duced is  nearly  redissolved.  Mix  equal  parts  oz  the 
reducing  and  silvering  solutions  in  a  guttapercha  or 
japannM  dish ;  stir  thoroughly  and  filter.  Then 
I  immerse  the  previously  prepared  articles,  and  the 


deposition  of  the  silver  will  commence  in  a  few 
mmutes  and  continue  until  the  solution  is  ex- 
hausted. That  is  the  simple  process.  To  plate 
with  the  battery  proceed  in  any  of  the  well-known 
methods  described  hundreds  of  times  in  these 
columns.  Nun.  Dob. 

[68403.1— Chromic  Aoid  Battery.— To  Mb.  W. 
Pbbben-Matoook. — 'Ml,  Maycock,  in  his  answer  to 
this  query,  raises  a  reference  to  the  new  pi^er. 
Work,  by  Messrs.  Cassell  and  Co.,  I  fancy,  and 
says  that  it  seems  to  be  going  from  bad  to  worse.  I 
am  sorry  to  have  to  differ  from  him  there,  for  I 
believe  tne  paper  to  be  a  practical  and  useful  one. 
He  also  is,  I  tnink,  a  bit  hard  on  the  artide  on  the 
Bunsen  Battery.  I  myself  considered  it  a  good  and 
practical  one  (Mr.  Maycock  must  not  think  through 
this  that  I  was  the  auuior  of  it,  because  I  was  not, 
nor  am  I  in  any  way  aoauainted  with  him) ;  but  as  I 
before  stated,  I  do  not  tnink  Mr.  Maycock  is  justi- 
fied in  lus  sweeping  condemnation  of  Work  and  its 
contents.  I  wnte  this  because  I  am  myself  on  the 
staff  of  its  writers  (whidi,  by  the  way,  Mr.  Maycock 
mi^t  like  to  know  number  among  its  members  men 
of  Jmown  ability  and  worth),  and  so  it  stands  to 
reason  I  take  a  great  interest  m  the  publication.  It 
may  be  stated  that  it  is  a  bit  dry  to  all  but  the  true 
workman,  and  perhaps  it  is  on  {his  ground  that  Mr. 
Maycock  condemns  it.  F.  W.  Mason. 

[68437.]— Blowpipe  (U.  a.)— Cheaper  to  buy 
than  to  make.  A.  F.  Shazbbfbabb. 

Liittichaustr.  14,  Dresden. 

[68479.]— Boutinsr  Kaohine.— The  superfluous 
zinc  is  usually  cut  away  by  means  of  a  saw^  and 
the  hollows  are  deared  out  by  a  sort  of  rose  bit. 

M. 

[68481.]— Bivifllon  Plate  for  Din.  Lathe.— 
Methods  of  making  division  plates  have  been  given 
to  my  knowledge  in  many  back  numbers,  and  I 
fancy  I  have  seen  some  letters,  &c.,  on  the  subject 
recentiy.  M.  o. 

[68486.]— Solderlnsr  Fluid.— The  ouerist  should 
have  mentioned  the  page  on  whidi  ne  found  the 
soldering  fluid  containing  lactic  add.  As  he  quotes 
the  redpe  it  looks  like  a  "  joke."  J.  M.  T. 

[68491.]— Screw  Threads.- I  don't  think  the 
American  standard  threads  are  the  same;  but  as 
to  tools  going  in  free  of  duty,  if  they  have  been  used, 
they  do  not  charge  anything  on  uiem.  But  there 
must  not  be  enough  to  stock  a  second-hand  shop. 

C.  H. 

[68616.]  — Sensitive  Plants.— There  is  the 
Mimosa  sensitiva  and  M.  pudica,  also  Oxalis  sensi- 
tiva  and  someothers,  with  .SSschynomene  Americana, 
Cassia  nictitans.  What  part  of  the  yeUow  Berberis 
moves,  and  whidi  Mimuius,  as  there  are  several — 
the  common  monkey  flower  and  the  musk,  for  in- 
stance ?  S. 

[68619.]— Soaldlnff  by  Hot  Tea.— There  is  no 
"  sdentific  reason  "  for  the  statement  that  tea  made 
with  water  which  has  "not  quite  boiled"  scalds 
more  than  tea  mode  with  water  that  did  boil,  for 
the  simple  reason  that  it  is  not  a  fact.  As  soon  as 
water  begins  to  boil,  paradoxical  as  it  may  seem,  it 
begins  to  cool,  because  the  vapour  of  uie  water 
absorbs  so  many  of  the  heat  units  in  the  conversion 
of  the  liquid  into  the  vaporous  stage.  Perhaps  that 
is  the  origin  of  the  stat^ent.  B.  C.  M. 

[68626.1— Int.  B.Sc.  Lond.— If  "Engineer" 
cannot  refer  to  back  volumes,  which  he  can  certainly 
refer  to  if  resident  in  London,  I  would  suiKest  the 
advisability  of  procuring  the  University  (^iendar, 
and  ascertaining  from  that  what  is  required  of  him. 


[68634.]— Telephone  Oonneotions.— Diagrams 


will  have  to  do  his  own  inventing.         N.  D.  C. 

[68646.]— Keyless  Watches.— There  are  several 
methods  of  preventing  the  bow  of  a  keyless  watdi 
being  wrencned  off.  the  most  obvious  of  which  is  to 
attadi  it  to  a  collar  round  the  stem ;  but  an  in- 
genious plan  was  illustrated  on  p.  233,  whidi  the 
querist  has  no  doubt  seen.  T.  J.  L. 

[68649.]— Steam  Pressure  and  Plate  aiass. 
—If  this  ^'Twenty  Tears'  Beader"  will  state  the 
size  of  the  basin  and  the  thickness  of  the  glass,  he 
may  get  an  answer.  BQs  twenty  years'  reading 
seems  to  have  been  wasted,  for  a  more  carelesB 
query  could  not  well  be  put.  C.  T. 

[68652.1- Maxima  and  Minima.- In  reply  to 
"A.  M.,"  it  is  rerely  necessary  in  geometncal 
problems  of  this  kind  to  carry  the  process  beyond 
tiie  second  differential  oo^eifident.  However,  this 
is  the  third : — 
^  9V2x  16v^23!»  1 

^  _  2  4-  10>       n^Jl+jQ 

(l-ji*)*"     (1-*^* 

Putting  X  «  |v^3,  we  find  ^  »   -   10|.     This, 
the  first  diff.  co-eff.  that  does  not  vanish,  is  of  an 
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0^  order  {not  even  order,  as  stated  bv  **  A.  M."), 
and  there  is  no  max.  or  min.  iudicatea,  but  a  point 
of  contrary  flexure.  The  curve  expressed  by  the 
equation  for  the  area  {see  p.  2&1)  consists  of  two 
infinite  branches ;  but  in  the  proolem  x  is  always 
positive,  and  cannot  exceed  «  V^  (^^^  diagonal 
position),  BO  that  onljr  part  of  the  curve  is  included. 
The  vertical  position  is  a  maximum  in  the  problem, 
and  the  diagonal  position  a  minimum ;  but  these 
simply  represent  the  extremities  of  the  part  of  ^e 
curve  referred  to,  and  cannot  be  found  by  the  usual 
process'  of  differentiating.  If  the  value  i;  =  |  ^  3 
gave  a  maximum,  there  would  also  be  a  minimum 
between  that  and  the  vertical  position,  or  at  least, 
ofu  smaller  value  of  x  would  give  a  smaller  area 
than  f  V^)  ^^  B'^'^  o^  ^^  regular  hexagon.  Can 
*^A.  M."  give  any  such  smaller  value  of  jr,  or  in 
any  way  farther  elucidate  this  very  interesting 
problem?  W.  J.  A. 

[CSo57.] — Caxbon  Bods,  &c. — ^The  article  on 
p.  300  comes  opportunely  as  an  answer  to  the 
query  on  n.  206  ;  but  it  should  be  noted  that  it  is 
not  possible  to  moke  useful  carbon  rods  and  plates 
without  proper  plant.  High  pressures  are  required, 
and  if  the  plant  has  to  be  procured  for  obtaining 
them,  it  would  be  cheaper  to  buj  such  plates  and 
rods  as  are  wanted.  If  the  qucnat  wi^es  to  enter 
upon  the  manufacture  as  a  business,  I  would  suggest 
that  he  should  go  about  it  in  the  usual  way. 

TnocY. 

[68604.] — Ellipse. — ^Both  replies  to  this  queiy 
are  only  approximations.  It  is  well  known  that  it 
is  impossible  accurately  to  construct  an  ellipse  by 
means  of  arcs  of  circles,  as  the  curvature  continually 
changes,  and  the  position  of  the  centres  would  have 
to  change  in  the  same  manner.  For  practical  pur- 
poses the  "  string  and  pencil "  process,  with  which 
the  querist  is  acquainted,  is  the  best  to  adopt, 
taking  care  not  to  stretch  the  string  more  in  one 
part  of  the  curve  than  in  another.  W.  J.  A. 

t 68611.]— Land  and  Engineerinsr  Surveyor, 
think  you  will  find  that  instruments  used  by  an 
engineer  or  mechanic  are  admitted  to  the  United 
States  free  of  duty.  But  this  jou  can  easily  find 
out  by  addressing  the  U.S.  Minister  at  London.  As 
to  prospects  of  employment  on  the  Pacific  slope, 
they  are  fairly  gooa,  although  not  as  good  as  one 
might  imagine.  In  these  days  of  cheap  railroads, 
one  part  of  this  great  country  can  no  sooner  become 
short  of  any  particular  talent  than  it  speedily  has  an 
influx  from  the  sections  of  country  where  it  is  more 
abundant.  Thus  there  is  no  crying  demand  for 
engineers  on  the  Pacific  slope,  although  in  this,  as 
well  as  in  all  other  professions,  there  is  plenty  of 
room  at  the  top ;  and  an  engineer  possossmg  more 
than  average  ability,  accuracy,  and  briskness,  will 
have  no  difficulty  in  finding  employment.  But  it 
takes  all  these  to  win. 
Mandan,  Dakota,  U.S.A.  B.  M.  Tuttlb. 

[68660.]— Electrloal  Bepairs.— I  thank  Mr. 
Mason  for  his  explanation.  At  first  sight  the  cell 
thus  saturated  with  permanganate  solution  would 
appear  to  act  as  a  sort  of  dry  chromic  battery ; 
though  it  is  quite  possible  that  there  may  be  some 
reaction  between  the  permanganate  and  the 
original  constituents.  I  would  ask  some  of  our 
chemists  to  throw  a  little  light  on  the  subject  of  the 
chemical  action  of  the  Gassnercell.    We  na' 


Zn  -r  (HCl,  +  CaSO^  +  OH,  +  ZnSOj  -f  C, 
as  the  constituents,  so  far  as  I  have  been  able  to 


ascertain. 


W.  Pebben  Mayoock,  A.I.E.E. 


[68699.] — Copper  Sulphate  Deposition.- 6n 
the  face  of  it,  the  proposition  I  myself  made  is 
absurd.  It  would  be  wholly  uneconomical,  and  I 
am  sorry  I  did  not  give  more  attention  to  the  query 
before  committing  myself.  **'  H.  B.  F."  places  the 
matter  in  the  true  light.     W.  Psbbex  Matgock. 

[68699J— Copper  Sulphate  Deposition.- To 
Mb.  F.  W.  Mason. — ^The  abbreviations  given  refer 
to  the  maker's  (Messrs.  Siemens  Bros,  and  Co., 
Woolwich)  marks  of  the  machine.  I  fancy  Mr.  W. 
Perren-Mayoock  will  find  full  particulars  of  the 
machine  in  the  Electrical  Ti'acU»  jJirectort/, 

F.  W.  Masox. 

[68711.]— Great  Western  Ijocomotives.— 
T)ie  hiss,  hiss,  at  every  revolution  is  not  peculiar  to 
the  above  locos.  It  is  caused  by  the  exhaust  over- 
pressure from  the  pump  of  vacuum  brake. 

VOOOHT. 

(Oft?  14.]— To  Mr.  P.  W.  Mason.- It  is  no 
wondvr,  ttien,  that  "Amateur's'*  battery  current 
I  nun  down.  I  thought  there  was  sometliing  wrong 
ni  Hrnt.  I  know  the  battery  current  does  run  down, 
but  tiot  MiOXCCMive  ajB  I  took  for  granted  "  Ama- 
U'ur'u'*  WAS.  The  whole  fault  lies  in  the  non- 
it  ina)((amati/)n  of  the  zinc  plates.  '*  Amateur  "  had 
)tt'iU'r  niuu\niimatn  them  at  once,  and  then  I  have 
ttnt  iUn  li'MJtl  doubt  that  he  will  have  an  improve- 
th*'it\,  for  hy  pri!V  1511  ting  polarisation  of  the  plate 
If,  will  \m  luhiiu^  wiaterittlly  to  the  effect  of  the 
l#.iMi»y,  Voij  <Mn  r'itlior  amalgamate  them  by 
'l')'i''"K  '^"*  ^""  ^  '^*^^^  i.'lo/med)  into  sulphuric  acid, 
HI  J  MiMfi  iu\tUuitf  tlMiin  woll,  with  a  piece  of  rag 
h.ti  oil  M  ftH'k,  tviUi  Htilphunc  acid  and  mercury, 
ffUhu  lUtt  mwMfy  will  iMUiero  to  the  zinc  and  form 


a  smooth  silvery  surface  of  mercury.  Ths  process 
that  I  myself  prefer  to  this  is  to  take  the  well- 
cleaned  zincs,  dip  them  into  a  solution  of  common 
salt,  and  then  into  a  solution  of  mercuric  chloride, 
HgCli  (corrosive  sublimate),  when  a  lovely  mercury 
surface  will  be  obtained.  F.  W.  Masox. 

[68729.]— Blectrio-Bell  Fixins-.— An  electric 
bell  requires  ^  ampere  to  work  it  (average) ;  there- 
fore, 24  bells  in  parallel  would  require  4*8  amperes. 
Does  Mr.  Mason  mean  to  sav  that  a  current  of  4*8 
amperes  can  be  maintained  by  12  Leclonchc' cells 
in  series  f    The  thing  is  absurd. 

W.  Pebbek  Matcock,  A.I.E.E. 

[68737.1— Kitten  and  Parasites.— A  lady 
friend  tells  me  that  a  wash  of  water  and  saltpetre 
will  set  kitten  and  carpets  all  right.  C.  C. 

[68743.;^— Larsre  Tree.— The  bark  of  the  large 
tree  exhibited  some  years  ago  at  the  Crystal  Palaice 
was  that  of  the  Sequoia  gigantea,  a  species  forming 
a  connecting  link  between  the  true  pine  and  the 
cedar.  They  are  found  in  detached  ^px)ups  in  several 
parts  of  N.  California,  as,  for  instance,  in  the 
counties  of  Mariposa  and  Csilaveras.  They  grow  to 
a  height  of  300ft.  I  measured  the  circumference  of 
one  of  these  immense  trunks  in  the  Mariposa  grove 
in  1870,  and  found  it  to  bo  nearly  lOOft.  at  the  base, 
70ft.  6in.  at  a  height  of  8ft.  from  the  ground.  A 
full  account  of  these  trees  is  given  in  Lawson's 
*^Pinetura,**  Edinburgh. 

Clapham.  T.  R. 

[68743.]— Ijarsre  Tree.— Wellingtonia  gigantea 
was,  I  believe,  the  name  by  which  the  large  tree, 
represented  by  its  bark  only  ^as  the  tree  itself  wa« 
too  large  for  transport)  in  uie  Exhibition  of  1851 
was  known.  It  was  a  specimen  of  a  ^gantic 
spedes  of  Eucalyptus.  It  was  cut  down  in  Cali- 
fornia, and  was  lift,  in  diameter.  A  plank  of  that 
width  would  have  been  sent  to  the  Exhibition,  but 
saws  could  not  be  obtained  long  enough  to  cut  that 
depth ;  but  two  cross-sections  were  cut  from  the 
stem  of  one  of  these  trees.  The  lar^r  section, 
token  at  4ft.  from  the  ground,  was  6ft.  m  diameter, 
the  smaller  section,  taken  at  134ft.  (just  below  the 
first  branch),  was  nearlv  3ft.  in  diameter.  In 
England  we  had,  about  the  year  ISOO,  some  oak 
trees  remarkable  for  their  diameter — ^the  Fairlop 
oak,  in  a  glade  of  Hainhault  Forest,  Essex,  about  a 
mUe  from  Barkingside.  The  tnidition  of  the 
country  traces  it  a^ut  half-way  up  the  Christian 
era.  In  1800  it  was  still  a  noble  tree,  though 
suffering  greatly  from  age.  About  a  yard  from  the 
ground  its  rough  fiuted  stem  was  36tt.  in  circum- 
ference. Fairlop  Fair  was  held  annually  under  its 
branches  on  July  2nd,  and  no  booth  was  allowed  to 
be  erected  beyond  the  extent  of  its  boughs. 
Another  oak  tree,  known  as  Damorv*s  oak,  stood  a 
little  earlier  near  Blandford,  in  Dorsetshire,  and 
was  probably  in  its  prime  about  600  years  ago.  At 
the  ground  its  circumference  was  68ft. ;  at  17ft. 
from  the  ground  its  diameter  was  4yds.,  or  12ft., 
which,  taken  as  a  circle,  would  be  equal  to  a  cir- 
cumference of  about  41ft.  As  the  trunk  decayed  it 
became  hollow,  forming  a  cavity  loft,  wide  and 
17ft.  high.  About  the  vear  1743  some  of  its 
branches  were  7oft.  high,  and  extended  72ft. 
In  17o5  it  was  sold  for  firewood  for  .£15. 
Another  wonderful  oak  tree  is,  or  was,  about 
the  year  1800,  known  aa  "  The  Three  Brethren 
Oak  Tree,*'  being  the  largest  of  three  re- 
markable trees  in  Whinfiem  Forest,  in  the 
oounty  of  Westmoreland,  then,  and  possibly  still, 
the  property  of  the  Earls  of  Thanet.  In  1800  it  was 
known  to  have  stood  nearly  270  years.  The  circum- 
ference is  14  vards,  or  42ft.,  and  nearly  the  same  to 
the  height  of  15ft.  from  the  root.  There  is  some 
uncertainty  about  the  height  it  attained  in  its  prime, 
as  the  top  and  most  of  the  principal  branches  have 
b^n  off  for  many  years,  but  is  supposed  to  have 
been  60ft.  high  in  solid  timber.  On  uie  north-east 
side  is  a  large  entrance,  cut  and  broken  out,  in  the 
form  of  a  doorway,  where  people  either  walked  in 
or  rode  in  on  horseback,  the  space  admitting  of  the 
horse  and  rider  to  turn  about  at  pleasure  within  the 
tree.  It  also  formed  a  shelter  for  the  deer  in  the  park. 
As  this  account  b^gan  with  reference  to  the  Exhi- 
bition of  1851,  it  may  be  opportune,  and  perhaps 
interesting  to  some  of  my  fellow  subscribers  to  the 
Enoubh  M£CHakic,  to  mention,  as  the  Eiffel  Tower 
is  now  an  accomplished  fact,  that  a  proiiosal  was 
made  in  1852  for  the  conversion  of  the  1851  Exhi- 
bition building  into  a  prospect  tower  1,000ft.  high. 
The  design,  of  which  I  have  an  engraving,  was  by 
Mr.  C.  Buxton,  architect,  who  stated  in  his  descrip- 
tion of  it  that  Messrs.  Fox  and  Henderson,  the 
constructors  of  the  18<31  Exhibition  building,  '*  ex- 
pressed their  conviction  that  the  project  could  be 
carried  out."  From  this  it  seems  that  tho  Parisian 
tower  is  not  quite  a  novel  idea.  Windeb. 

[68745.]— Tempering-  Watch  Drills.— Why 
does  not  **  Young  Watch  and  Clock  Maker,"  if  he 
means  to  advance  himself,  take  some  lessons  in  dril- 
ling itom  a  practical  watchmaker  '^  In  boring  through 
brMS  it  is  best  to  drill  the  hole  somewhat  smaller 
than  required,  and  afterwards  to  tnlarge  it  with  a 
broach.  Holes  broadied  open  in  this  manner  are 
not  only  neat  in  appearance,  but  are  also  much 
more  exactly  the  required  size.    Besides  ttie  cutting 


broaches,  there  are  also  round  broaches  for  en- 
larging holes  by  compression.  These  broacheM,  a^ 
they  are  made  tapering  very  gradually  and  regu- 
larly,  would  serve  as  superior  wedges  for  hair- 
springs. A  WATCU3tAlC£?.. 

[68754.]  —  Aneroid.  —  "  Hemi's"  barometer 
seems  to  be  one  called  Bourdon's ;  it  is  foundf^  un 
this :  A  tube  of  thin  brass  is  flattened  and  bent  in 
the  direction  of  the  smaller  diameter  to  the  »hape  of 
a  horseshoe.  If  the  two^  ends  are  closed  and  a 
pressure  applied  from  within,  the  two  ends  hAve  a 
tendency  to  widen  the  distance  between  them.  If 
the  air  is  exhausted  and  nressure  applied  from  the 
Outside,  the  two  ends  tend  to  approach  each  other, 
whi<^  property  is  taken  advantau^  of  by  fixing  one 
end  ana  allowufg  the  other  end  to  move  freely; 
this  movement  can  be  rendered  more  visible  by  leven 
The  first  property  is  used  to  make  a  steam -gau^  or 
any  gas-pressure  gauge.  C.  C. 

[68760.]  —  Hydrostatics.  —  "  Ignotus'*  most 
have  read  my  question  rather  hurriedly.  *'  T.  C, 
Bristol,"  instead  of  asking,  has  replied  to  the  ques- 
tion. Also,  I  do  not  see  where  the  "  error  "  oomes 
in.  Tho  query  was  put  in  paradoxical  form,  with 
the  idea  of  making  it  more  amusing,  and  there  u 
nothing  to  imply  ignorance  of  the  laws  of  preanire 
of  fluids  in  any  one  submitting  such  a  problem  to 
his  fellow-readers.  My  object  was  to  find  what  our 
mathematical  raiders  could  give  in  the  way  of  a 
short  and  accurate  method  of  explaining  the  sub- 
ject, and  "J.  R.  C."  and  *♦  W.  J.  A."  have  evi- 
dently  understood  the  question  in  this  light.  The 
question  divested  of  aU  circumlocution,  amoanta  to 
tnis — Given  a  hoUow  vessel  of  any  form,  convex 
side  up,  with  flat  base,  to  show  that  when  fillnl 
with  hquid  the  upward  pressure  is  equal  to  the 
weight  of  the  liquid  which  would  be  contained 
between  the  convex  surface  and  the  drcumschhiDg 
cylinder.  If  the  vessel  is  ol  regular  form,  the  up- 
ward pressure  can  easily  be  calculated  by  the  cal- 
culus, and  I  rather  expected  to  see  this  done. 

Bath*  MiliCh. 

[68760.]— Hydrostatics.— iTith  regard  to  this 
question,  it  may  be  observed  that  equubrium  larJi 
as  *'M.I.C.E.^'  mentions  will  obviously  exist, 
whatever  be  the  form  of  the  containing  vessel, 
conical,  spherical,  or  otherwise.  Suppose  Afi 
the  base,  and  A  C  a  curve  of  any  form  revolvins 
about  the  axis  O  C.  Take  O  for  the  origin,  and 
let  the  vessel  be  filled  to  any  height  h  above  0. 


The  fluid  pressure  at  a  point  P  is  represented  by 
P  S  normfU  to  the  curved  sur'ace;  the  vertical 
component  of  this  is  P  T.  Let  O  M  =  r,  and  P  M 
=  y.  The  pressure  at  P  is  a  (A  -  t)  where  tf  « 
the  weight  of  a  unit  of  volume  of  the  liquid.  To 
find  P  T  we  have— 

SP-(A-x)a;SPT=^-tan."'^^. 
Hence — 


P  T  =  a  (A  -  a:)  sin.  tan. 


-^    dy   _ 


dy 


dx 


=  a{h-x)  -/^ 

The  S  here  introduced  is  the  length  of  tho  curve. 
Imagine  a  thin  strip  P  N  encircling  the  vessel :  iw 
area  is  2  n-  y  JS  and  the  vertical  pressure  due  to  it  i* 

«  (A  -  ^)  -^1    X    2  wijdS 
ao 

=   2  a  TT  {h  —  x)  f/dy. 

Therefore,  if  U  denote  the  aggregate  of  all  such 
pressures  as  P  T  over  the  wet  surface— 

This  can  be  integrated  by  parts— 
jih-x)  yjUx^{h-x)y^ 

.-.      2  f  (A  -  x)  y^J  dx  »  (A  -  -r)  /  +  {/  ''-^ 

d  X 
Tlie  transformation  of  the  integral    can  novr  b* 
etlocted — 

V  =a  Tzf   y^  d  X  -  a  tt  h  >*; 

U  -H  a  ir  A  r*  »  rt  r. 
I'  is  the  volume  of  the  liquid,  for  we  rocnjpii^*  the 
integral  to  be  the  formula  for  tho  volume  ot  ft  J»'fJ 
of  rovoluUon;    o  jr  A  >•«  is,  of  oour»,  the  ttuia 
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pressure  on  bam.  The  final  result  may  be  stated 
m  words:  The  algebraical  sum  of  the  fluid 
pressures  on  base  and  the  vertical  components  of 
the  pressures  on  curved  sides  is  equal  to  the 
weight  of  the  liquid,  or  the  wei^t  of  tne  block  of 
tec  in  **M.I.C.£.'s'*  example.  In  my  figure  it  is 
obvious  that  the  negative  sign  must  be  nven  to  U 
isince  these  components  act  in  an  upward  direction, 
and  the  pressure  on  the  base  is  downward.  If  the 
vessel  increased  in  size  from  the  base  upwards,  the 
X)o&itive  sign  would  apply,  for  all  the  pressures 
would  bo  downwards.  If  we  were  to  hola  a  cone, 
as  in  "  M.I.C.E.'s"  case,  in  contact  with  a  plane 
^Tirfaee,  then,  supposing  the  cone  had  no  bottom, 
H  force  u  would  have  to  be  exerted  by  the  hand  to 
prevent  the  cone  from  rising  bodily  off  the  plane. 
Portsmouth.  A.  M. 

[68760.]— HydroBtatios.— This  seems  to  me  a 
very  ingenious  but  simple  question.  The  secret  is 
the 'difference  between  pressure  and  weight.  Water 
could  not  exist  in  a  conical  form  umess  it  were 
bounded  by  the  glass  or  cone  which  receives  the 
pressure  on  its  sides,  havinf^  a  component  in  a 
vertical  direction  upwards,  which  component  is  equal 
to  the  weight  of  the  liauid  which  would  be  verti- 
cally over  the  sides,  if  tne  liauid  stood  at  the  same 
level  outside  and  inside  tne  vessel.  Thus  th^ 
resultant  pressure  downward  caused  by  the  liquid  it 
found  by  subtracting  the  upward  pressure  on  the 
sides  from  the  downward  pressure  on  base,  and  is, 
OS  in  other  cases,  equal  to  the  weight  of  fluid  in 
the  vessel ;  whereas  the  ice  exists  in  a  solid  form  on 
a  ^f  of  its  cohesive  powers  answering  to  the  sides  of 
the  conical  vessel.  Pressure  is  proportioned  to 
depth,  and  acts  on  an  immersea  body  in  every 
direction,  upward  as  well  as  downward,  so  that 
weight  is  only  altered  by  volume.  If  a  cone  of 
water,  as  **M.I.C.E.*'  says,  is  represented  in 
pressure  at  base  by  tn^by  so  also  would  the  pressure 
on  the  base  of  a  cylinder  of  water  be  Trr*  b ;  but  the 
cylinder  of  water  would  weigh  more  than  the  cone. 

Hebscss,  C.£. 

[68766.]— Peraiaja  Oat.— Before  acting  on  F. 
W.  Mason*  s  advice,  consult  one  of  the  Materia 
medicos  of  homcDOpathy  as  to  what  is  the  causative 
poisonous  action  of  Cantharidet  (Spanish  fly^  on  the 
human  subject.  Poor  puss  wou&  certainly  have 
many  a  severe  '*  quarter  of  an  hour,"  to  use  a 
fanmior  French  phrase,  if  the  prescription  were  put 
to  the  practical  test. 

The  Lysnet  Disfenbisb. 

[68780.]— Easter  In  1827— The  Ute  Prof.  Dr. 
Gauss^of  Gottingen,  gave  the  following  simple  rule 
as  applicable  to  the  T9th  century.  1.  Divide  the 
given  year  number  by  the  three  numbers  19,  4,  and 
7  respectively,  and  call  remainders  a,  6,  and  c,  2. 
Multiply  remainder  a  with  the  number  19,  add  to 
the  product  the  number  23,  and  divide  sum  by  30. 
callmg  the  remainder  d»  3.  Multiply  remainder  o 
by  2,  the  remainder  e  by  4,  and  the  remainder  d  by 
6.  4.  Add  these  three  products  together  plus  the 
number  4,  and  divide  the  sum  by  7,  the  remainder 
call  €.  5.  On  adding  the  two  last  remainders  d  and 
e  to  March  22,  Easter  day  is  found.    Example : — 

1.  1827  :  10  =  96,  remainder  a  »  3. 
1827  :  4  =  4d6,  remainder  6  =  8. 
1827  :  7  =  261,  remainder  c  =  0. 

2.  «3  X  19  =  67  +  23  =  80  :  30  =  2, 

remainder  <f  =  20. 

3.  63x2  =  6,  c0x4  =  0,  rf20x6  =  120. 
4-  6  -f  0  +  120  =  126  +  4  =  130  :  7  =  18, 

remainder  ^  =  4. 
£;.  £/20  +  e4  =  24  +  22  March  a  46  days. 

Deducting  the  31  days  of  March  remains  15  days, 
or  Easter  fell  on  Apru  15  in  the  year  1827.  It  can 
never  fall  earlier  than  March  2!2,  nor  later  than 
April  25.  In  this  century  it  fell  only  once  on 
March  22 — viz.,  in  1818 ;  and  in  like  manner  only 
once  on  April  25 — ^viz.,  in  1886.        Mabienbeso. 

[68795.] -Gravity  Problem.— By  the  second 
law  of  motion,  the  pressure  on  the  track  remains 
•oxactly  the  same,  whether  the  body  be  at  rest  or  be 
travelling  slow  or  fast.  If  speed  could  relieve  the 
Irack  from  pressure,  we  might  have  railways  with- 
out bridges.  I^Itbis. 

[68795.]- Gravity  Problem.— I  should  imagine 
that  this  case  is  the  same  as  that  of  a  satellite  re- 
volving around  the  earth  close  to  the  surface,  for  if 
the  pressure  on  track  is  nil  the  friction  vanishes 
also.  Consider  a'  body  of  mass  m  revolving  in  a 
circular  orbit  at  a  distance  r  from  the  centre  of 
force— that  is,  the  e.g.  of  the  earth.  The  attrac- 
tion of  the  earth  would,  at  a  distance  equal  to  its 
radius  from  the  eg.,  produce  an  acceleration  g  in 
the  body  oorresponding  to  a  centrifu^  force  mg ; 
ibut  a  body  of  mass  m  revolving  in  a  circle  of  radius 

r  with  a  velocity  r  has  a  centrifugal  force 


mvr 


Hence  m  g 


wir 


whence  v 


rg.    In  the 


greater,  it   would   recede   to  a   greater  disfamce 
and  revolve   in   an   elliptic   orbit.    The   periodic 

time    would    be       8.000  >^  ^.280  x  ^       ^ours 

3,200  V^66    X    60  X  60 

.  ^— ,  or  about  1-4156  hours. 

Portsmouth,  June  8.  A.  M. 

[68796.]  —  Ueneuration  Problem.  —  A.  W. 
Lambert  vrill  understand  the  reasoning  by  aid  of 
sketch  herewith.    If  a  be  length  of  the  field,  b  the 

width  of  ditto,  then  length  of  diagonal  is  ^a*  +  A*. 
This  is  also  the  length  of  diagonal  of  the  road.    If 


present  case  r  =3  4,000  x  5,280  «  earth's  radius, 
and  g  a  32,  roughly,  which  mokes  v  a  3,200 
y/ij^  feet  per  second.  With  this  velocity  the 
ftatelUte  would  just  revolve  without  touching  or 
flying  off  from  the  earth;  but  were  the^ velocity 


e  be  width  of  road  and  I  its  length,  then  we  have 
/  =3  ^0*  4-  ^  —  c*,  whence  area  of  road  x 
ss  e .  <^a"  +  A*  —  c".  The  area  of  the  remaining 
portion  is^  of  course,  6,000  —  x  square  feet.  The 
querist  will  remember  tiiat  c\e>^  foot. 
Liverpool.  J.  C.  Q. 

[68804.]— Geology.— Tes ;  London  Geological 
Field  CUss.  Hon.  Sec.,  R.  H.  Bentley,  31, 
Adolphus-road,  Brownswood  Park,  South  Homsey . 

E.  A.  M. 

[68806.]— Polish.— With   emery  wheels,   used 
with  soap- and- water. 
Bristol.  T.  C. 

[68808.]— Cement  for  Boiler.— Try  a  cement 
sold  by  the  Purimachoa  Cement  Co.,  of  Bristol.  It 
has  all  the  qualities  of  a  good  Portland  cement,  and 
will  stand  red  heat  for  any  length  of  time.  I  have 
used  it  instead  of  ''  fire  lumps  "  for  back  of  grate 
and  boiler  bridges. 

Birmingham.  Haix. 

[68808.]  —  Cement  for  Boiler.— Experience 
bemg  the  best  teacher,  I  think  I  can  put  "  (Jement " 
in  the  way  of  making  up  the  space  between  his 
kitchen  oven  and  boiler,  and  the  stone  jambs  so  as 
to  stand.  Mortar  is  of  no  use,  neither  is  cement, 
without  a  backing  to  press  it  against,  as  the  iron  is 
thin,  and,  with  the  hollow  space  behind,  it  cannot 
be  made  a  tight,  firm  job.  A  few  years  ago  I  was 
in  the  same  difficulty — ^there  was  a  space  of  from 
i"(f  to  ^in.  to  fill  up.  The  man  who  fixed  it  put  in 
mortar,  which  came  off  *the  first  time  the  oven  was 
heated.  I  got  strips  of  thin  tin-plate,  about  f  or  lin. 
broad,  and  worked  them  into  a  *'flat'*  wiw  a 
curve  and  lone  bend,  the  flat  part  resting  on  the  face 
of  the  iron  ana  the  curved  part  to  be  sprung  into  the 
opening.  This  forms  a  backing  for  uie  cement.  I 
then  got  some  **  Scotch  "  cemoii  at  the  ironmongers. 
What  the  nature  of  it  is  I  know  not,  or  whetiier 
generally  kept  for  sale.  It  is  in  the  form  of  a  pink 
powder.  This  requires  tobe  well  kneaded  and  worked 
on  a  warm  plate  (iron  is  best)  with  as  little  boUed 
linseed  oil  as  will  suffice  to  miake  it  the  consistence 
of  putty.  Plaster  this  on  the  joint,  pressing  it  well 
in,  and  it  will  set  with  the  heat  aunost  as  hard  as 
the  metal  itself,  and,  if  properly  done,  will  stick 
there. 

Summerest-plaoe,  Bradford.  J.  Wilson. 

[68809.] — ^Beduoinff  Temperatnre. — Procure 
a  large  porous  bottle,  such  as  ^ose  made  of  terra- 
cotta, and  keep  the  water  in  it.  This  materially 
cools  the  water,  even  if  kept  in  a  sick-room. 
Landing  window  is  the  best  place.  Also  add 
vinegar  to  water ;  it  much  assists  evaporation. 

J.  D.  H. 

[68810.1— Kumismatics.— A  IT,  AR,  JE,  on  the 
coupling  lines  are  to  show  the  material  of  the  coin, 
representing  Aurum,  Argentum,  IEa\  or  gold, 
silver,  or  copper  (bronze),  as  case  may  be. 

Liverpool,  June  10.  W.  S. 

[68810.]— NumlematiCB.— The  letters  are  A  B, 
short  for  "ante"  (front),  "retro"  (back).  Latin 
was  used  in  all  works  on  science  yean  ago,  being  a 
language  known  bv  all  educated  men  of  every 
country,  consequently  no  translating  was  necessary. 
The  initials  here  mentioned  ore  instances  of  this 
custom  still  remaining.  J.  D.  H. 

[68812.]— Tmlngr  Square.- If  a  "Young 
Turner  "  wants  to  prove  the  truth  of  his  squares  at 
any  stage  of  their  manufacture,  he  may  set  the 
stock  of  his  square  against  the  planed  edge  of  the 
surface  plate  or  drawing-board,  and  rule  a  fine  line 
close  up  to  tiie  blade  and  the  full  length  of  it ;  then 
turn  tne  square  over  and  rule  another  line-— say 
one-sixteentn  from  the  other.  If  his  square  is  true, 
tkese  lines  will  be  parallel.  If  they  are  nearer  at 
Ihe  stock  end  than  the  blade  end,  it  will  show  that 


the  blade  is  at  a  less  angle  than  90^  with  the  stock ; 
if  further,  then  mora  tlmn  90^. 
Birmingham.  Kat.l. 

[68813.]— Doff-Cart  Brake.— Messrs.  Caason  (I 
think  this  is  the  name),  coachbuUders,  Malvern, 
have  a  good  patent  for  one ;  it  would  meet  the 
querist's  needs.  The  Bristol  Waggon  Works  Com- 
pany also  have  another  patent,  possessing  some 
merit.  There  is,  however^  still  plenty  of  latitude 
for  invention  on  the  same  Imes,  a  matter  that  every 
now  and  then  is,  owing  to  the  steep,  sharp  gradients 
of  the  hills  flaxudng  the  Channel,  brought  rather 
forcibly  to  the  notice  of 

The  Ltdnet  DisPENaEB. 

[68814.]— Beet  Shoe  for  Eamees  Horaes.— 
May  I  repeat  what  I  have  said  before  in  these 
columns  and  in  the  daily  papers — ^vis.,  that  the 
present  form  of  shoe  is  unnatural  and  unscientific, 
and  to  it  maj  be  attributed  99  per  cent,  of  the 
accidents  which  occur  upon  tiie  arohalted  streets 
hero  in  London,  and  a  large  number  of  cases  of 
lameness,  &c.,  constantly  met  with  in  horses  all 
over  the  country  ?  There  are  two  kinds  of  shoe 
which  have  come  under  mv  notice,  and  seem  worthy 
of  the  consideration  of  all  who  own  or  use  horses. 
First,  the  "  rational  shoe,"  which  is  an  improve- 
ment upon  the  original  "  Charlies,"  too  wellxnown 
to  neea  description ;  and  secondly,  one  invented 
and  kindl]r  shown  me  by  Admiral  Selwyn.  This 
latter  consiste  in  a  bond  of  steel  fastened  round  the 
outride  of  the  horse*s  hoofs  by  small  screws,  the 
lower  edge  of  the  steel  band  being  level  with  the 
bottom  of  the  hoof.  Both  these  forms  of  shoe  allow 
the  frog  of  the  foot  to  grow  naturally,  thereby 
f orming  a  soft  pad  on  whidi  the  animal  treads,  and 
which  entirely  prevents  his  slipping,  no  matter 
whether  the  rotul  be  greaay,  aspnalte,  or  frosty. 
The  latter  patent  (Admiral  Selwyn*s)  has  to  my 
mind  one  very  great  advanta^^e— viz.,  that  it  dis- 
penses with  the  necessity  of  driving  the  usual  long 
nails  or  pins  through  uie  sensitive  lamina  of  the 
horse^s  feet.  I  trust  that  the  above  somewhat 
meagre  information  may  be  of  at  least  some  little 
use  to  your  correspondent. 

Hebbebt  Wilxxns. 

[68815.1— Portable   Mnaical  Inatmment.— 

The  English  concertina  answers  "  Honduras* " 
requirements  best.  It  is  easily  learnt  with  practice. 
An  instrument  called  melophone  is  next  best,  and 
has  keys  Uke  piano ;  gives  rich  tone  resembling 
harmonium.  J.  D.  H. 

[68816.]— Indicator.— By  the  diagram  you  ap- 
pear to  be  admittmg  steam  up  to  fths  of  the  stroke. 
I  don*t  see  how  you  con  add  more  power,  except  by 
still  further  tolong  steam ;  but  then  comes  m  the 
question  of  speedy  release  at  the  end  of  the  stroke. 
Your  diagram  oners,  I  think,  a  good  field  for  the 
services  of  a  condenser. 

Birmingham.  Haij*. 

[68816.]— Indioator.v-The  only  way  you  can  get 
more  power  is  :by  driving  faster  and  gearing  down, 
unless  you  can  raise  the  pressure.  Ilie  power  is 
calculated  correctly ;  but  the  diagrams  show  that 
the  ports  are  not  opened  sufficiently  wide,  or  else 
the  steam  is  throttled  somewhere,  and  the  cut-off 
valve  leaks  badlv  (if,  as  I  understand,  the  cut-off  is 
at  about  I).  If  you  ran  faster  and  had  mora 
cushion  and  a  bettor  cut-off,  you  should  get  mora 
power  from  the  same  steam,  wl^oh  is  now  being 
exhausted  at  about  371b.  The  engine  is  evidently 
overloaded  at  its  present  speed. 

Bristol.  T.  C. 

[68819.]— SCagnet.— Horseshoe  soft-iron  oora 
4in.  diam. ;  length  of  each  limb  2in..  wound  with 
r^o.  28  B.W.G.— about  ^Ib.  on  each  bobbin.  Wire 
should  be  silk-covered  (double).  Use  three  No.  3 
Ledanch^  cells  if  for  intermediate  work ;  but  if  for 
continuous  I  should  advise  four  Baniells. 

P.  W.  Masok. 

[68820.]— Telesoope.— If  "  G.  Q.  B."  can  refer 
to  the  "  E.  M.,"  May  9,  1884,  pase  209,  he  will  see 
an  observing-chair  figmred,  wiui  description.  There 
is  an  error  m  printmg  in  the  last  paragraph  but 
one,  it  should  be  "  D  l^in.  thick."  There  would 
be  no  difficulty  in  putting  castors  on  the  three  legs 
of  his  altazimuth  stand.  They  should  be  strong 
brass,  the  wheels  about  Uin.  diam.  They  will 
move  eanly  when  nicely  oued,  but  will  be  ri^d 
enough  to  require  no  cUmping.  They  will  raise 
the  stand  2in.,  but  before  cutting  this  off  the  legs, 
if  he  wishes  to  do  so,  it  might  Ss  weU  to  try  them 
first  on  their  preseut  lengui.  Calver*s  larger  in- 
struments are  often  n^ade  with  a  wheel  in  one  of  the 
legs ;  but  I  see  no  objection  to  the  three  if  it  is  used 


oxuy  on  a  floor. 
Fordingbridge. 


T.  W£8IIJJCB. 


[68824.1— Foot  Lathe.— The  pulley  will  do  for 
size ;  but  I  much  prefer  a  gut  for  a  foot  lathe,  as  the 
strap  has  to  be  very  ti^t,  or  else  it  slips  under  a 
heavy  cut.  Wheel,  20m.  to  22in.  diam.,  and  901b. 
to  1001b.  Suit  yourself  about  another  wheel  after- 
wards. 

Bristol.  T.  C. 

[68824.]— Foot  I«athe.— The  sises  snd  widths  of 
the  pulleys  are  not  out  of  proportion  for  a  7in.  foot 
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lathe.  I  donH  consider  a  flat  band  at  all  disadvan- 
tageons  for  a  lathe  of  this  fiis^e.  Tour  pulley  on  the 
crank-Bhaft  should  be  from  80  to  901d.  weight,  in 
which  caae  you  would  not  require  a  flywheel.  I 
am  afeiid  you  will  find  a  7in.  back-geared  lathe 
will  treadle  somewhat  heavily.  1  find  that  my  5in. 
Britannia  wants  all  the  power  I  can  giye  it  at  the 
treadle  with  a  moderate  cut  "  on." 
Birmingham.  Hall. 

[68827.]— Besistance  Box.— The  way  I  prefer 
to  do  this  is  to  screw  the  brass  down  to  a  bit  of 
common  wood,  and  then  cut  it,  then  unscrew,  and 
screw  into  the  resistance-box.         F.  W.  Mabon. 

[68827.] — ^Besiatance  Box.— First,  the  castings 
must  be  filed  and  planed  up ;  the  plug-holes  are 
then  marked  off  and  drilled.  Not  till  aner  castings 
are  '^planted"  and  ready  for  cleaning  up  should 
they  be  cut.  W.  Fbbsen  matoook. 

[68830.1-— Outtinff  Sheet  Iron  into  Strips.-* 
A  pair  ox  circular  cutters,  having  an  adjustable 
"fence"  or  guard,  is  what  you  want.  If  you  do 
not  make  them  yourself,  you  can  get  everything 
you  want  in  this  direction  from  w.  G.  Gramett, 
Bradford-street ;  Kendricks,  25  and  26,  Bea-street ; 
Unnett  and  Co.,  9,  Smithneld-street ;  Winn  and 
Co.,  Commercial- street.  These  are  all  tinmen's 
tool-makers,  and  all  of  tins  dty. 

Birmingham.  Hall. 

[68834.1— Merourial  Ointment.— ^Mercury  and 
prepared  lard,  lib.  each ;  prepared  suet,  loz.  Not 
so  good  as  lard  and  lime,  and,  of  course,  far  more 
expensive.  J.  D.  H. 

[68834.]— Keronrial  Ointment.— Some  years 
80)  I  lunid  a  large  swivel  punt-gun  for  shooting 
^nld  fowl  on  the  sea,  and  always  covered  the  ^un 
with  a  ooat  of  mercurial  ointment  before  gomg 
afloat.  I  certainly  found  it  the  best  preservative 
against  rust  of  any  of  the  nostrums  I  ever  tried. 

[68834.]  —  Ifferourial  Ointment.  —  I  do  not 
know  of  any  cheap  ointment  of  this ;  but  vou  could 
use  the  following— it  is  one  that  I  have  neard  has 
been  very  succeffiful.  Mercuric  chloride,  2  drachms ; 
oil  origanum,  1  drachm ;  linseed  meal,  2oz. ;  lard, 
to  pnyper  consistence.  Dissolve  mercuric  chloride 
in  uttle  water  in  mortar,  add  linseed,  rub  weU 
down,  then  add  oil,  rub  down  again,  and  then 
finally  rub  down  with  lard ;  lib.  oomd  be  made  for 
about  2s.,  or  24.  6d.  F.  W.  Mason. 

[68836.]— Bootmaking-.—"  Nitram  "  has  pur- 
ebaseda  white  elephant  and  does  not  know  what  to 
do  witii  it.  Neither  "  Jack  of  All  Trades  "  nor  any- 
one else  can  give  instructions  in  bootmaking  by 
letter.  He  had  better  hand  over  the  French  cau 
and  English  butt  to  a  practical  man  and  see  him  go 
through  the  whole  process,  and  he  will  soon  find 
out  that  bootmaking  is  not  so  simple  an  operation 
as  he  thinks.  £.  Baiibbtt. 

[68838.]  —  Ghreat  Western  Broad  Gauge 
Engines. — ^The  engine  ''Prometheus"  was  built 
at  Swindon  in  1888.  It  is  a  single  engine,  with  8ft. 
drivinff-wheels.  This  is  the  largest  driving  wheel 
the  O. W.B.  use ;  all  the  broad-gauge  singles  have 
this  size.  The  Gr.W.B.  are  apparently  not  giving 
up  nuJdni 


engmes  of  this  gauge,  as  towards  the 
end  of  1888  a  large  batch  of  4-c.  (leading  and 
driving- wheds  coupled)  saddle-tanks  were  turned 
out  at  Swindon,  which  now  are  used  on  the  Devon 
and  Cornwall  lines.  ■  I  may  here  mention  that  the 
list  given  by  "Gorgon  "  (on  page  286)  is  not  abso- 
lutely complete.  He  has  omitted  to  mention 
'*  Pluto,"  4-c.,  tank,  Newton  Abbott  shed,  and 
Saunders,  6-c.,  tank,  Bristol  shed.  I  have  noticed 
both  of  thise  engines  on  the  line  veiy  recently.  In 
Anrfl,  ''Prince"  was  bexne  repaired  in  !Newton 
Aobott  Works,  so  I  should  hiu^y  think  it  has 
ceased  to  run.  It  is  also  a  4-c.  tank.  I  forgot  to 
mention  that  No.  16  4-c.  passenger  broad-gauge 
tender  was  built  at  Swindon  in  1888,  so  that  it  is 
also  comparatively  new.  W.  E.  C.  B. 

[68839.]  —  Cleaning  and  Polishing  Marble. 
— ^Use  mixture  of  soft  soap,  solution  of  potash,  and 
slaked  lime  (to  form  a  paste),  spread  over  the 
marble,  leave  it  for  two  days,  and  then  wash  off 
with  hot  water.  F.  W.  Mason. 

£68839.]— Oleaninsr  and  Polishing  Marble. 
—If  "  Elektron  "  wiU  refer  to  Nos.  367,  389,  408, 
and  2315  in  "  Enquire  Within  "  (1887  ed.),  he  will 
find  recipes  for  cleaning  marble.  I  have  tried  them 
all.  I  uke  408  the  best.  367  would  suit  outdoor 
marble  veiy  well,  and  would  perhaps  answer  in  the 
case  of  query  68831.  The  borax  recipe  (2315, 
"  Enquire  Within  ")  is  not  very  active,  but  is  use- 
ful for  delicate  and  somewhat  soft  marble. 

Birmingham.  Hall. 

[68845.]— Paper  Battery  Cells.— If  the  con- 
■tniction  of  these  was  thoroughly  seen  to,  and  the 
paper  layers  about  |in.  thick,  the  cells  might  answer. 

P.  W.  Mason. 

[68845.]— Paper  Battery^  Cells.— Yes  ;  but 
waterproof  paper  would  be  the  most  suitable. 
Many  years  ago^  during  the  three  years  I  was 
studying  the  i^ons  of  electricity  on  the  human 
body  (causative  and  curative),  I  required  some 


square  cells  i  la  LeoUnch^,  which  would  be  nominal 
in  weight  and  thickness ;  accident  suggested  that 
these  c»11b  would  suit  if  made  of  the  same  materials 
as  the  shells  of  silk  hat8-j-i.e.,  canvas  and  shellac. 
Messrs.  Marsh,  hatters,  Bristol,  made  two  specimens 
for  me  which  suited  admirably,  the  dmiensions 
being  6in.  long,  2in.  and  3in.  square  respectively. 
Of  course  the  cells  were  to  be  packed  in  a  box,  so 
as^  to  have  the  sides  supportea.  My  experiment 
with  these  cells  was.  however,  cut  short,  owing  to  a 
continuous  current  xrom  a  battery  of  tiie  Silvertown 
Daniell  cell  being  placed  at  my  service. 

The  Ltdnst  Disfeztsbb. 


UNANSWERED  QUERIES. 

•  ♦• 

The  numhert  a$td  tUUt  of  queriu  which  remain  wmo^ 
twend  for  five  weeks  are  inatrted  in  thie  UH^  ""^U^  ''^' 
unanawtred  are  repeated  four  week*  aftenetirde.  We  trust 
our  readers  uriU  look  over  the  listf  and  send  what  infomtation 
they  can  for  the  bent^t  of  their  fdlow  contributors. 

Binoe  our  last  A.  F.  Shakeepear  has  replied  to  68164 ; 
W.  Peiren  Mayoock,  68910,  68237. 


68277. 
68290. 
68301. 
68S04. 
68306. 
68300. 
68311. 
68312. 

68476. 
68494. 
684ga 

68604. 
68614. 
68625. 
68029. 
68631. 
68546. 
68561. 
68563. 
66564. 


Beflector.  p.  121. 

B.  Pumping  Bam,  121. 


is.  jram|nn£Kam,  181. 
Hydramio  Freasnre  Gauges,  121. 
Lappinff  Gold  Alberts,  &c.,  121. 
An  iJnbatton  Hook,  121. 
Boiler  Coatanff,  122. 
Induction  Gou,  122. 
Saw  Setting,  122. 

Marine  Boiler,  p.  201. 

Boot  Bepairjng,  206. 

Gaiffe*B  Pocket  Medical  Chloride  of  Silver  Battery, 

206. 
Piston  Bings,  205. 
Albatross  Breast,  206. 
Movable  Stereosoopic  Pictures,  206. 
Glass  Gauge,  206. 
Brighton  lUalway  Engines,  206. 
Microscope  Exhibition,  206. 
Ventilation,  206. 
Problem,  206. 
Bailway  Accident,  206. 


QUERIES. 


•  ♦» 


[68648.]— Oonpling  Dynamos.— To  "Ehoikbeb, 
Gov  AH."— Many  thanks  for  reply.  I  know  usual  modes 
of  joining,  &Q..  but  was  not  oertain  whether  anv  extra 
caze  was  used  for  such  hi^h  potentiaL  What  is  the  best 
way  to  couple  up  two  senes  arc  machines— an  8  and  14 
light  each— so  as  to  obviate  an  extra  expense  inleads,  and 
run  the  22  lamps  off  one  eirooit!  A  similar  question  was 
asked  a  fortnight  ago :  and  one  reply  was  to  couple  in 
parallel,  and  the  other  in  series.  The  dynamos  are  about 
{  mile  from  nearest  lamp.— Vooout. 

[68819.]— 160c.p.  Dynamo.— Would  Mr.  Bottone 
give  ^e  quantity  and  sizes  of  wire  for  this  dvnamo  t  Also 
Sbe  other  particularB,  namely :— speed,  volts,  uap6rea. 
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and  horse-power  wanted.  I  wanted  to  wind  four  ooilB  of 
wire  round  F.Ms.,  and  bring  the  ends  to  the  top,  and 
connect  as  a  series,  shunt^  or  compound.  Could  this  be 
done  with  one  gauge  of  wue^f  not,  please  give  quantity 
of  wires  for  oompomid  machine  ?— Zbeatb. 

[68850.]— ABtronomical.— Can  any  one  oblige  me 
with  recent  measuresof  { tTrBceMajoristandtGassiopeise  ! 
— EowASD  M.  Nklsox. 

[68851.]— Oool  Shop.— I  want  to  keep  my  shop— a 
provision  and  butter  business— oool  during  the  summer, 
especially  at  night,  when  the  gas  is  alisht.  Which  is  the 
b^  and  mort  eoonomieal  way  1  Can  I  have  a  fan  in  the 
cellar,  wiUi  pipes  in  front,  to  come  into  different  parts  of 
shop,  so  as  to  distribute  the  air.  Can  it  be  worked  by 
weignts,  or  by  a  jet  of  gasi  Do  the  fans  give  more  air 
than  a  wheel  made  in  the  shajM  of  paddle-wned  of  boat  t 
Any  answer  or  idea  I  shall  be  thanxf ul  for.  My  address 
is  in  the  Address  Column,  if.  any  one  will  sena  me  any 
Ulustrations.- PaoviBioirs. 

[68862.]— Baoon.— Which  is  the  best  way  to  abstract 
salt  from  baoon  and  hams  before  boiling  I  la  it  best  to 
soak  in  the  London  or  soft  wntex  7— if  the  latter,  which  is 
the  bmt  way  to  soften  water ;  and  is  there  anything  that 
will  abstract  the  salt  when  frying  rashers  7— Bacox. 

[68853.]— Neat'a  Foot  Oil.— I  wish  to  obtain  a  pure 
oil  from  the  Neat's  foot  oil,  as  'sold  at  the  small  shops 
where  cowhe^,  &o.,  are  sold.  I  try  to  pass  the  oil  as 
bought  ftomthe  shop,  through  ordinsjy  filter  paper.  This, 
however,  is  not  a  niooen.    Then  I  use  cotton  wool; 


neither  is  this  a  suooess,  unless  I  first  heat  the  nil  ki 
orOO^  Fahr.,  when,  of  course,  the  opaque  mau  «Udt 
sold  as  oil  at  the  shop  becomes  very  Uqoid  lad  tz^ 
parent,  and  passes  through  the  cotton  wool,  bat  anin 
IS  filtered  out  by  doing  this,  and  when  I  allow  the  iS 
cool  aoaiQ  to  about  66^  or  60°  Fahr.  it  rasumat  it*  un;^ 
state,  being  opaque  and  semi'-flolid.  I  have  tried  to  d«^ 
the  solid  matter  by  immersing  strix»  of  lead  in  ^.^ 
bought.  This  is  certainly  a  suooess,  but  depoutioaibj 
going  on  for  months,  and  the  remaining  dear  U>|Qid.  b| 
a  pint  of  the  origmal  as  bought,  after  being  tni^ed  f| 
bichromate  of  potash  to  clear  away  any  oisKdrvd  1^ 
does  not  amount  to  many  teaspoonf  ola— abont  a.  1  «iaj 
want  a  filtering  medtxun  that  would  take  out  any  nb:] 
at  ordinary  temperatures,  say,  60°  Fahr.,  so  thai  in  w^ 
the  filtrate  for  oiling  dynamo,  motor,  or  suchlike  boa 
I  may  use  the^best  oil  possible,  and  such  that  it  id] 
swath  the  machine  up.  Of  course  I  can  mix  j^anfiaij 
the  oil ;  but  I  want  animal  oil  alone,  if  p<MBibl«.  lajj 
dear  as  the  oil  used  for  sewing  machines.—]!  £. 

[68854.]— Ooxn^Solvent.— I  am  destroos  of  mU 
some  com  solvent  composed  of  salicyUc  add  and  cf&Ai 
Will  some  kind  reader  give  me  the  necessary  xostn^ 
through  the  columns  of  the  Exolibh  MsoHAjrir,  rx 
the  proportions,  and  time  of  saturation,  &c  ?-L  £:  M 

[68856.]— Steel  Bronae.— WHl  some  oomnptd] 
give  the  process  of  bronring  brass  work— the  sted^i:^ 
—and  also  the  red  bronze !— Ba^sa  Fixisobb. 

[68866.]— Tzanamittera. —To  Me.  BorrfwJT.-.^ 
jrou  describe  the  Hunning^s  transmitter,  or  the  Fitiu«i 
Asketeh  would  greatly  obUge,  with  detailed  OJOftruq 
one  who  is  in  a  fix.— SiLvxa  Kivo. 

[68867.]— Beaters.— Can  any  reauler  inform  vk\ 
relative  merita  of  a  two  or  three-bladed  beater,  u  sf^ 
in  scutdiing  machines  t— C.  I.  F. 

[68858.J— Horses.— I  have  to  109k  after  aooiBiier 
umerground  horses,  and  am  most  anjdoos  to  kncr  ^ 
good  praotioal  book  treating  on  their  diaeana,  chrmI 
also  the  cost  of  same,  and  by  whom  published  l-Bm 

KXBPER. 

[a88Be.]-Outtinff  Blocks  of  Wet  Olua- 
any  reader  inform  me  if  a  machine  is  made  for  r^ 
blocks  of  wet  glue  into  sheets  for  the  puipooe  of  t* 
— Glue. 

(68890.1— Dynamo.— Would  Mr.  Bottone  gm» 
opmion  01  this  type  of  dynamo !  I  doa*t  knov  v^ 
the  sises  are  well  relationed— if   they  are,  inwldl 


Bottone  tell  the  quantitr  of  wire  and  sizes  of  the «»' 
F.M.  and  armature!  How  many  revoIutioivMraQ 
should  it  be  driven  at  7  How  many  volts  and  mm 
What  H.P.  required,  and  what  cp.  ?— Elkkteo?. 

[68881.]-TestinffIinbricatliifir011.-Ih*Te«^ 
samples  of  lubricating  oils.  Can  any  kind  raadear  ta^ 
the  best  way  to  test  them  ?— A.  Fox.  I 

[68862.1— Animal  Charcoal.  —  Will  anj  g 
advise  me  as  to  a  practical  method  of  prepann^  Uw  ^ 
Also  a  sketoh  of  xumaoe  or  retort,  and  value  (if  «b;  4 
use  of  bynproducts.  I  want  to  draw  and  ra:lui^  1 
furnace  while  hot.— A  Nsw  SuBscaiaaa. 


[66868.]— Electro-Ktotor.  —  To 
wish  to  make  an  electro-motor  of 


Ma.   BoTTO^J-i 

1H.P.    Wofl^j 

kindly  tdlsize  of  armature  and  field-magnetR,  «ff-,^ 
quantity,  of  wiie  on  same  I    Also  what  battery  !-P.  ''•■ 

[68864.]  —  Quadrant  I*ink  aovemor  -  'I 
"T.  C,  Bristol,"  or  »*01atton"  kindly  teU  meJtJ 
possible  to  govern  an  8H.F.  TOxtable  engine  vith  « 
ordinary  slide-valve  1 — ^Touxo  £3ioinrmax. 

[68886.]  —  Essence  of  Vaailla.  —  Woold  *A 
practical  diemist  kindlv  tell  me  how  to  make  e«^  | 


vanilla! 
Ctmbo. 


I  want  to  make  it  from  the  real  vojulk  bati 


,. ;.]- Opexiiuff  Pipes.— I   wish  to  cot  onj 

longitudinally,  some  old  wrought-iron,  st«im  wg**  Bh 
2in.  to  Sin.  diam.  Can  any  reader  suggest  torn  ob*  I 
apparatus  or  machine  that  would  do  this  I-^wimovtm 

[68887.]— Amber  VaxniBh.-Can  say  of  oarfbari 

friends  tell  me  how  to  fuse  amber,  or  pTem?  J<5B 
for  coloured  amber  varnishes  for  violins  t  Will  be  ?»^ 
have  one  or  two.— New  Subbceibkb.  j 

[68868.]-Immersion  ObjecUve.-To  M».  Ij 
Nblsox.- I  have  a  very  fine  1-16  wat«r  inunenian  i^ 
glass  of  Beibert's,  N.A.  '996 1  Would  any  t^'f'^ 
crue  in  its  use  by  substitatinff  oil  of  oedarwood  tor  ««q 
or  would  any  damage  be  likely  to  xeeolt  by  reaam  M 
action  of  such  oil  on  the  cement  uaed  in  the  m«^J 
the  object-glass !  I  have  somewhere  seen  a  f^^Jl 
the  effect  that  these  homogeneous  oib  can  be  (»^i^ 
safety  on  such  objeetivea  as  have  their  boats  ^i 
cemented.    Is  such  statement  well  founded !— J.  t- 

[68889,]  -  F.M.  tor  H  Armature- -  T' *;j 
BcyrroxK.- 1  have  a  solid  H  armatoie,  Ijin.  «i^vlrf 
long,  excluding  end  platea.  Wire  space  li»L,'^i; 
depth  and alsoquantity  of  wire  unknown,  wi^  *• 
No.  16  d.cc  What  quantity  and  aixe  of  wiw  m«S- 
single  core  of  the  F.M.  be  wound  with  t  Cow Jfjo-  ^J^. 
diauL  Would  it  be  best  to  rewind  A.  to  !««  "V 
hunps,  and  with  what  quantities  andsixeow'Jl''^ 
12  volte,  and  what  speed  I— W.  L.  W. 

[68970.]  -  BUde-Best  on  Oap-Bed  L»th^;/ 
have  a  Sin.  gap-bed  lathe  with  alule-P*t  liTi- 
the  gap-bed,  however,  I  am  unable  to  !"•»  %^.^ 
rest  sufficiently  dose  to  the  mandrel  to  tow  "^^ 
within  3in.  of  mandreL    If  any  one  oaa  mfrtv  ^*" 
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to  oreroome  thu  diffloolty,  they  irill  grefttiy  oblige.— A 
6TxtJaai,i»a  Avatsuk. 

[68871-1  —  Telesoopes.  —  Will  anjr  of  onr  oor»- 
•pondentB  who  have  perBonal  or  theoretical  knowledge  of 
.  Oregoiian  and  Caamgrain  teleaoopee.  give  me  a  utile 
information  abont  the  eve-hole  or  pin-hole !  What  is  the 
nilefor  itssixe  anditfldistanoeinfrontofeTe-glaaa!  Ae 
it  is  not  used  in  Newtonians,  I  suppose  its  only  use  is  to 
stop  oat  the  light  which  oomee  on  to  the  eye-pieoe  direct 
^tnat  is,  not  reflected  from  the  mirrors.— A.  H. 

W;6S9r2.]— G-oameriuB  and   Axnati  VioUns.— 
til  some  of  onr  fiddle  friends  give  me  the  proper  thick- 
DdMefl  of  backs  and  bellies  of  Amati  and  Ouamerins 
.    violins?    A  sketch  showing  where  the  thickneeses  merge 
into  one  another  would  be  venr  wdcome;  also  proper 
proportions  for  a  good  'cello.— Nbw  Subscbibbb. 

[6SS73.]— Gearing   Facile.— I  have  an  ungeared 
Facile  which  I  wish  to  gear.  Will  some  one  kindly  tell  me 
^   how  I  can  do  this?— Mrmbbb  of  P.F.C. 

[68S74.]— Bichromate  Bottle  Battery.— WillHr. 
Bottone  or  other  of  our  electrical  friends  kmdly  tell  me 
how  to  fasten  carbons  to  the  brass  flanges  of  tae  bottle 
bichromate  battery?— LouominBiAir. 

|.eSB76.]— Motive  l^ower.- Will  any  one  kindly  state 
how  many  horse-power  would  be  exhausted  by  raising 
IcwL  soft.  ?— also  how  many  horse-power  would  be  ex- 
hausted in  holding  it  there  twenty  minutes  t— No  8io. 

168878.]— Horse-Power  ofEngrinea  and  Boilers. 

—What  is  the  best  and  quickest  way  to  calculate  the  horse- 
power of  an  engine,  an  ordinary  mill-engine,  and  also 
woomotive  engines :  also  to  find  out  the  horse-power  of  a 
teller  85ft  lon^,  6ft  diameter,  with  two  18ih.  flues?    I 
..   im  chief  engineer  of  the  sugar    hacienda,  Tomaairi, 
Bnd  have  a  lot  of  boilers  and  engines.    I  should  like  to 
,     Bod  out  the  horse-power  of  my  engines  and  boilers.— 
.    Bdw'abdo    SyowDBN,    Ingeniero    de    Jefe,     Hwniwida 
-    Temasiri,  Sama,  c^o.  Senor  Don  Santiago  Dias,  Tacoa, 
;   Chile,  West  Coast  South  America. 

[68877.]-PlaBter  of  Paris.— As  this  sabeteaoe  is 
,    iikely  to  come  into  extenaiTe  use  among  deetridaoa  for 
"'  Ihe  manufacture  of  Qassner  oeUa,  some  exact  data  regard- 
tag  its  chemical  behaviour  would  be  very  valuable. 
'  -  Qucium  sulphate  (CSa804)  ooours  in  ni^nre  combined 
Vith  two  molecules  of  wato:  (2H30),and  is  in  this  form 
.known  as  selenite,   gypeum,  or  alabaster.      If  heated 
,    BOderately  it  gives  off  its  water,  and  becomes  plaster  of 
- .  Cruris,  and  this  readily  combines  with  the  two  molecules 
Sf  water,  and  sefeB  to  a  solid  mass.    What,  therefore,  is 
Bie  difference    (except   in    name)    between  CaSoi  anil 
•^  plaster  of  Paris;    and  between  selenite,   gypsum,   or 
ilatNuiter,  and  set  plaster  of  Paris !    If  none,  it  would 
leem  to  follow  that  oy  heating  old  plaster  easts,  one  could 
Irive  off  the  water,  and  get  ue  original  unset  plaster.- 
^  W.  Pkbbbx  Haycock. 

■  -  [68878.]  —  lii^htningr   Conductors.— Will  some 

*   t^SDirespondent  kmdly  say   if  there  are  any  instruments 

vhich  could  be  made  and  used  by  an  amateur  for  testing 

^  Ightning  conducton?     Oimt  accuiacy   would   not  be 

.■equired.    If  I  were  to  oonneot  a  No.  18  silk-oovered 

jopper  wire  to  the  top  of  eondn<Aor,  and  another  similar 

••  jwre  to  water-supply  pipe,  then  using  a  small  battery  and 
'm  electric  beU,  3  the  bell  rings  wifi  that  be  sufficient  to 
now  that  the  conductor  is  in  good  ofderT    Tlie  particular 

.  NHiductor  which  I  wish  to  tero  is  branched,  the  join  being 
»bout  half-way  down.    Will  it  therefore,  be  necessatr  to 

.    «it  the  resistance  more  aocuxmtely }    If  so,  how  can  Ido 

.^!— JOIXEB. 

,^     [88879.J— AoctLinttlators.  — I  have  endeavtmred  to 

' : .  iTOid  writing,  and  made  one  from  advice  given  in  back 

Bombeni,  and  hav«  failed,  not  from  lack  of  instruction, 

Jut  from  too  much.    I  tried  to  make  a  spiral  form  one. 

'  One  writer  advised  i  minium  and  sulphuric  add  to  be 

•  .taixed,  to  form  a  paste,  and  laid  on  thick;  another 

.    Diniamand  dilute  sulphuric  add,  to  be  similaily  used. 

i; .  I  used  1  in  8,  dilute ;  for  the  term  "dilute,"  unless  used 

V  IS  m  the  Pharmacopoeia,  is;  indeOnite.  The  result  mn,  I 
,  «u  able  to  get  lib.  on  each  plate :  but  on  trying  to  roll  it 
'  ^en  dry,  found  it  a  light,  friable  powder,  \^cih  flaked 

yam  masses  on  the  least  attempt  Where  have  I  gone 
S??*  '^^  ^"  ^^  method  inapplicable  to  the  spiral  form  1 

'     What  is  the  E.1LF.   of  an  accumulator!    Would  Mr. 

(;;r.Bottone  take  notice  of  this  query,  or  any  one  -whom  he 
hM  helped  ?-J.  D.  H. 

;  [68880.]— Oramine.— To  8.  Bottovb.— Many  thaaka 
ror  answering  my  questions.    I  would  take  your  advice, 

1^  tad  make  a  Siemens  H ;  but  never  having  seen  one,  I  do 
-  not  (|uite  understand  the  shape  of  P.M.  or  body  of 
,  madiine.  If  not  too  much  trouble,  a  slight  sketch  would 
make  it  clear.  You  say  I  should  want  leas  wire.  Where 
would  be  the  difference?  Which  way  should  I  commence 
jnnding  the  P.M. ,  and  number  of  revolutions  per  minute ! 
May  I  trouble  you  with  the  following  question  ?  Could  I 
light  one  6  or  4  volt  lamp  for  the  space  of  one  minute  at 

'  jttime,  at  intervals  of  one  hour  or  more,  with  a  Ledaachd 

.  battery?  If  ao  what  number  of  cdls?— or  should  I 
!]m}^^  ^  smaller  lamp,  as  I  do  not  want  to  use  any 

^  otberttian  Leclanch6i.  Is  manganese  steel  better  than 
^aght  iron  for  a  small  armature  T— it  is  more  soft  and 
pbable.— A  Bboijutbr. 

'  n.S^^VI'ink  DCotion.-Is  not  the  ordinary  link 
motion,  with  all  its  simplidty  and  comparative  freedom 
rrom  derangement  a  theoretically  imperfect  contrivance 
When  the  sliding  block  is  situated  at  any  intermediate 
position  ?  When  the  block  is  at  either  end  of  the  link,  the 
IS^?"^  receives  only  the  motion  of  the  eccentric  whose 
'^f.^jomted  to  that  end,  but  in  any  inteimediate  position 
pawes  of  a  motion  compounded  of  the  motions 
-L  *  ^  S^  eccentrics,  because  the  latter  are  not 
'  fSr^  diametrically  opposite  to  each  other,  and,  there- 

jj-  lore,  has  its  motion  modified  or  interfered  with  by  the 

V  ^centric  with  which  it  is,  to  to  say,  not  in  gear.  Is  this 
JO  and  was  not  the  valve  gear  of  Gray,  which  preceded 
i#  ♦kJL?^**°°*  **»«  more  theoretically  perfect,  as  only  one 
or  tne  two  eccentrics  acted  at  one  time  on  the  valve  rod. 
Whatever  the  travel  of  the  valve  !-SBifAraoBB. 

riW J~^^iU^  Conoertina.-ThankB  for  your 
^7,  Regondi."  Please  add  to  my  obligations  by  ex- 
P^^jnmg  the  construction  of  bowing  valves.  I  am  ashamed 
'"  S-^T^  T**  ^««h  nay  ignorance  I  have  never  heaid  of 
SS."  ^  explanation  of  the  effect  I  mentioned  in  the 
tS^^     ^^  «m*iiy  would  also  greatly  6bUge.-^o8. 


[68888.]- Bath  Bnamel  Paint.  —  Many  makers 
advertise  a  white  enamel  paint  for  baths  that  will  stand 
hot  water.  Can  any  of  "ours*'  say  if  this  is  true,  and  if 
so,  what  is  necessary  to  be  added  to  the  uraal  sine  white 
and  vamiah  of  the  common  Miamelpaint  to  make  it  stand 
the  hot  water  (without  stoving)  ?— B.  Bo.,  Plymouth. 

[68884.]— Enamel.— What  is  the  name  and  composi- 
tion of  the  most  durable  enamel  for  ooating  metals  T  Can 
you  give  the  name,  publisher,  and  prtee  ol:  any  standard 
work  on  enameUizig  ?— El  Oauoho. 

[68885.1-MetaUic  DorabiUty.- 1  would  be  highly 
pleased  if  some  kind  correspondent  would  state  the  name 
of  the  metal  or  alloy  which  would  last  longest  when  ex- 
posed to  a  slow  and  gentle  state  of  frietum?  In  what 
ratio  towards  it  do  the  other  metals  stand  ?— El  Oaucbo. 

re»88eL]—Convertinff  Verve  Watch  into  Lever. 
— Wni  H.  Wakes  or  "Irish  Hoxologist"  answer  the 
following?  I  have  a  good  verge  watoh  movement  and 
case.  I  should  like  to  try  mv  naad  at  turning  it  into  a 
lever.  First  what  wheels  should  I  have  to  take  out,  and 
what  tools  should  I  require  ?  I  have  turns  and  burnishers 
and  files  ?  What  calipers  to  pitch  the  escapement  and 
how  should  I  ffet  the  proper  number  of  teeth  in  the  new 
wheels,  and  wnether  l  could  get  the  new  wheels  readv  for 
pivotinff  in,  and  whether  I  should  have  to  have  a  deptnen- 
ing  tool  ?  I  have  a  lever  watch  case  tiiat  has  the  knob 
broken  off.  I  have  tried  to  solder  it  on  with  silver  solder 
and  borax,    but  it  would  not  hold.— Younq  Watch- 

XAKXa. 

[68687.]— Onats.— Is  there  anything  that  will  prevent 
gnats  stinging  one  ?— A.  F.  Suakxhpbar,  Dresden. 

[68888.]— Bicycle  Spokes.— Can  anvone  tell  me  of  a 
speedv  way  of  finding  the  exact  length  ox  spokes  required 
tobufldupa  wheel?  Also  how  to  tap  tiie  same,  so  that 
when  screwed  in  hub  no  thread  wiu  be  visible  outside  ? 
There  must  be  some  other  way  than  measuring  from  an 
approximate  centre.  I  have  sometimes  tost  a  week,  and 
mr  temper  as  well,  trying  to  find  length  of  spokes  for  90m. 
wheds  by  this  methoa. — A.  F.  Bhakxspbab,  Dresden. 

[68888 1— Curious  Bailway  Management  at 
Birkenhead.— Three  carriages  leave  Chester  O.W. 
station  at  12.16  to  be  attached  to  the  ftat  train  from  Birk- 
enhead, which  stops  for  this  purpose  outside  the  station. 
These  carriages  are  drawn  oy  an  engine,  which  conse- 
quently has  to  get  out  of  the  way  before  the  Birkenhead 
train  can  back  on  to  them  for  screwing  up.  No  doubt 
there  is  some  good  reason  why  the  carriages  are  not  pushed 
by  their  temporary  engine,  right  up  to  the  Birkenhead 
train,  as  soon  as  the  latter  stops.  For  that  would 
obviously  save  one  or  two  minutes.  Can  anyone  ex- 
plain whiatthis  reason  is  ?— Aktabes. 


CHES8. 
■  •#• 

All  communications  for  this  department  must  be 
addressed  to  "  J.  Pibbob,  KnoUside,  xawl,  Lyme  Regis, 
Dorset." 


PBOBLEM  MCUn.— Br  W.  Glbavb. 
Black, 


f^ 


v/AV/A 


Whitt,  [6  4  7 

White  to  play  and  mate  in  three  mores. 


White, 

L  Q-K3. 

S.  Kt  or  Q  mates. 


SOLTTTIOir  TO  1,161. 

Slack, 
1.  Anything. 


NOTICES  TO  OOBKBSPONDBNTB. 

CoBBECT  solutions  to    1,161   by    W.    Oleave   (fairly 

rid),  F.  C.  Cook,  J.  Kilbee,  Fr.  Fernando,  J.  W.  Bead, 
T.  Hood,  T.  A.  Pringle,  A.  Dean,  Mnzio,  and  J.  £.  J. 
Smith ;  to  1,160  by  J.  Kilbee  (but  1.  P-K  7  will  not  do,  as 
there  is  no  mate  if  1.  jt-Q  8q)t  ^'  B.  J.  Smith  (8},  H. 
Warren,  and  B.OTCen  (but  if  1.  (^-aKt8,B  takesB). 

T.  A.  PanroLB.- Yes;  1,149  is  in  aection  A. 

pBOBLBifs  received  with  thanks  from  T.  *A.  Cook,  J. 
Keeble,  and  Black  Pawn. 

H.  y.  Tattkbrall.  and  Mxitdblssorx. — ^1,161  is  a  two- 
mover;  see  notice  in  last  number. 

Mr.  J.  M.  Bbowv  has  kindly  offered  as  another  extra 
solution  prize  the  twelve  numbere  of  the  British  CHms 
Magatine  for  1888. 


A  cuiaotTB  feature  in  ornithology  is  reported 
from  Eckington,  YorkBhire,  where  a  hen  has 
hatched  two  chickens  from  one  egg,  both  chickena 
being  in  a  perfect  state,  except  that  they  are  joined 
together  on  one  side  of  the  membranes  of  the  wing. 


AVSWEBS  TO  COBBBSFOVDSVTS. 


-•-•-•- 


*•*  AU  commmnieaHont  sAoaU  &•  addrtnad  fo  ikt  Sorroa 
•/the Ekousb  Mbohavio,  d8i,  Araiuf,  W.C, 

HINTS  TO  GOBBBSPONDENTS. 

1.  Write  on  one  side  of  the  paper  only,  and  put  drawizigB 
for  illustmtions  on  separate  i^ieees  of  paper.  ST  Put  tiues 
to  queries,  and  when  answering  quenes  put  the  nnmbezB 
as  well  as  the  titles  of  the  queries  to  which  the  replies 
refer.  8.  No  chaive  is  made  tor  inserting  lettera  queries, 
or  replies.  4.  Leturs  or  queries  asking  f or  adoresses  of 
manufacturers  or  corresnondents,  or  where  tools  or  other 
sxtides  can  be  purchaseo,  or  replies  giving  such  informa- 
tion, cannot  be  inserted  except  as  advertisements.  6.  No 
question  asking  for  educational  or  scientiflo  information 
is  answered  through  the  post.  6.  Letters  sent  to  corre- 
spondents, under  cover  to  the  Editor,  are  not  forwarded, 
sad  the  names  of  correspondents  are  not  given  to  in- 
quirers. 

*•*  Attention  is  especially  drawn  to  Hint  No.  4.  Tlie 
roace  devoted  to  letton,  queries,  and  replies  is  meant  tox 
toe  general  good,  and  it  is  not  fair  to  occupy  it  with  ouee- 
tions  such  as  are  indicated  above,  which  are  only  of  mdi- 
yiaual  interest,  and  which,  if  not  advertiaements  in  them- 
selves, lead  to  replies  which  are.  The  "  Sixpenny  Sale 
Column  "  offers  a  cheap  means  of  obtaining  such  informa- 
tion, and  we  trust  our  readers  will  avail  tioemselvea  of  sL 

Hm  following  an  the  initials,  Ae.,  of  letters  to  hand  up 
to  Wedneaoay  evening,  June  18,  and  unacknowledgea 
elsewhere:— 

W.  A-  RvAs- B.  O.— T.  McClelland— B.  O'Hara- Foot- 
plate-Jim—O.  P.  O.— A.  B.— J.  A.— O.  F.— Thanks— 
Wm.  Taylor— IL  Borrows— D.  G.  J.— J,  Higginsen, 
jun.— J.  H.— Young  Amateur— E.  C.  Owen—Lux— 
Tredagh- D.  O.  T.— W.  P.  Maycock. 

Hbxst  J.  PrwELL.  (Why  not  study  the  textbooks  or  the 
cydopaBdias,  and  obtain  a  little  elementary  izJorma- 
tion  f  As  a  **  matter  of  fact,*'  June  24  is  Midsummex^ 
day,  not  June  21.  We  a^pnee  with  you  that  **  aocuracv 
in  scientific  and  astrononucal  notes  is  to  be  wished  fOT," 
and  we  believe  we  supply  accurate  information.  We 
are  always  pleased  to  have  errors  pointed  out,  and 
sorry  they  should  have  been  made ;  but,  really,  mtios 
should  Imow  a  little  of  the  subject  the^  write  upon. 

2.  You  "presume"  wrongly.  There  is  the  Boyal 
Society  and  also  the  Boval  Asbonomical  Society,  aeyou 
might  have  seen  in  tne  veiT  woric  vou  ^uote.  we 
referred  to  the  President  of  tne  Boyal  Society,  not  to 
the  President  of  the  Boyal  Astzonomical  Society.)— 
BvTiKA.  (We  have  frequentiy  explained  that  the 
*'  black  dots  '*  before  the  eyes  are  Imown  as  musose 
volitantes,  and  in  the  majority  of  cases  will  not  be  seen 
unless  they  are  looked  for.  Tney  are  of  no  importance. 
Take  open-air  exercise.)- Maonbt.  (They  are  not 
hermetically  sealed,  as  even  when  capped  witii  brass 
there  is  a  pinhole  through  the  metal.  The  directions 
for  making  the  so-called  storm-glasses  have  been 
frequently  given ;  but  one  is  easily  made.  Take  a 
thin  glass  tube,  im.  in  diameter,  and  about  12in.  long, 
and  put  into  it  the  following  solution,  covering  the  end 
with  bhidder  or  with  a  brass  cap  having  a  pin- 
hole through  it:— Dissolve  S  dracuna  of  campnor, 
1  drachm  of  salammoniac,  and  l|f  drachm  of  nitre  in 
2^  fluid  ounces  of  proof  spirit.  Place  in  the  tube  so 
much  as  will  occupy  three-fourths  of  the  length,  and 
close  with  bladder,  or  with  a  cork  or  brass  cap  naiing  a 
fine  hole  through  it)— Architkct.  (The  Forth  Bridge 
is  being  biult  on  the  cantilever  principle.  Full  details 
have  been  published  many  times  in  our  columns  and 
dsewhCTe.)— W.  vak  Etb.  (Full  partioulara  can  be 
obtiiined  from  Dr.  O.  W.  Hambleton,  Dorchester-place, 
Blandf  ord-equare. )  —J.  J.  (The  sub|ecthas  been  debated 
several  times ;  why  not  get  some  friends  to  trjr  whether 
four  men  can  lift  another  by  means  of  their  flngen 
while  inhaling  their  breath  !  That  would  be  a  scientific 
ekperiment,  and  might  be  instructive.)— O'M.  (Why 
not  refer  to  the  indices  of  back  volumes,  or  to  the  text- 
books ?  It  is  simply  impossible  to  print  the  "  world" 
of  science  every  week  at  the  behest  of  every  oorrespond- 
ent  who  does  not  care  to  look  for  the  information  he 
requires.)— Frustive.  (We  do  not  know  whether  we 
have  your  signature  correct ;  but  we  do  know  that  your 
(question  is  answered  definitely  in  works  on  mensura- 
tion.)—Watbb.  (Bee  recent  numbers  about  water- 
motors.  Several  designs  have  been  rcoentiy  described, 
and  if  you  watch  the  columns  you  may  possibly  find 
one  that  will  suit  you.  But  please  see  Hint  No.  4 
above.)— J.  H.  W.  (We  do  not  know  of  a  treatise 
devoted  to  hot-air  en^es.  They  are  described  in 
several  works  dealing  with  the  subject  of  motive  power, 
and  you  will  find  much  about  them  scattered  through 
back  volumes.)— T.  M.  (Momentum  is  the  mass  of 
any  body  multiplied  by  its  velocity  in  units  of  dist- 
ance. )  — H.  C.  S.  (We  should  have^  nothing  to  do  with 
the  society  named.) — G.  K 


1847.) 


(Mr.  Edison  was  bom  in 


All  in  Search  of  Health  should  wear  HABKESS' 

ELECTROPATHIC  BKIiT.  It  i*  rawantefd  ffrnuin*,  prodncrs  no 
•hock,  in  romfrtrtable  tn  wr^ur,  aoa  hni  curinl  thou^uida  of  ■nffpivrs 
from  Rheum  It  ic  and  Nrrroua  Afffctioiu,  Liter  nad  Kidney  Dtteasr*, 
Functional  Uivird^ra,  ftc.  Book  nf  tr«ktiinonialK,  pamphlet  and  adtice 
frre  on  application  to  the  MEDICAL  BATTERY  COMPAXT, 
Limited,  hi,  OXFORD- STREET,  LONDON,  W.  Thoae  who  cannot 
call  should  write  at  once,  and  procure  one  of  these  invaluabla  health 
appliant:rs. 


The  Mannesman]!  process  of  manufacturing  steel 
tubes  by  rolling  is  now  pretty  well  known  in  this 
country,  and  by  it  it  is  easy  to  form  a  cylinder 
closed  at  both  ends,  in  which  case  the  interior  of  the 
tube,  on  cutting  into  it,  is  found  to  be  full  of  some 
gas.  This  gas  has  recently  been  analysed,  with  the 
result  that  it  was  found  to  oonmst  of  99  per  cent  of 
hydrogen  and  1  per  ctait.  of  nitrogen.  The  steel 
which  was  made  was  found  to  have  the  following 
composition  in  parts  per  100  r  Carbon,  "46 ;  silioon, 
•25 ;  phosphorus,  '022 ;  sulphur,  '01 ;  manganese, 
*23 ;  with  traces  of  copper. 
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TEBMS   OF   SUBSCEIFTIOX. 

FATABLB    IN    ADVANCE. 

6«.  6d.  (br  Six  Months  and  ll».  for  Twi^Ire  Moatht,  pott  tn9  to  any 
part  of  the  United  Kio^sdom.    For  the  Uait«d  Statea,  ISt^  or  Zdoi 
toe.  ffold  i  to  France  or  Belgium,   I3«.,  or  16f.  fiOe. ;  to  India   (via 
Brindiai),  ISa.  2d. ;  to  New  ZriUnd.  the  Cape,  the  Weat  Indiea,  Canada, 
Nova  Scotia,  Natal,  or  anj  of  th«  Auatralian  Coloniea,  18a. 

The  remittance  thonld  b«  made  bj  Post  OOIce  Order.  Back  nnmbera 
cannot  be  sent  oat  of  the  United  Kin^^om  br  the  ordinary  neirspaper 
post,  but  must  be  ranttted  for  at  the  rate  or  4d.  each  to  cover  extra 
poatagt. 

Meaars.  J^ma  W.  Qvsvw  and  Co.,  of  WH,  Chestnut-street,  Phila- 
delphia, are  aathoriaed  to  receive  subscriptions  for  the  United  States 
for  the  ENGLISH  MECHANIC,  at  the  rate  of  3  doU.  39c.  fold,  or 
Thirteen  Shillings  per  annum,  poet  frte.  The  copies  will  be  forwarded 
direct  bv  mail  from  the  publibhinK  ofRoe  in  London.  AU  subscrip- 
tions wilhcommence  with  the  number  first  issued  after  the  receipt  of 
the  snbacription.  If  back  numbers  are  required  to  complete  volumes, 
they  must  be  paid  for  at  tba  rate  of  3d.  each  copy,  to  cover  extra 
postage. 

Vols.  XXVL,  XXX.,  XXXIl.,  XXXI V.,  XXXVI.,  XXXIX.,  XL. 
XLII..  XLin.,  XLIV.,  XLV.,  XLTl.,  XLVll.,  and  XLVUl.,  bound 
in  cloth,  7s.  each.    Post  free,  7s.  9d. 

All  the  other  bound  volumes  are  oat  of  print.  Subscribers  would 
do  well  to  order  volumes  as  soon  as  possible  alter  the  conclusion  of 
each  half-yearly  volume  in  February  and  August,  as  onW  a  limited 
number  are  bound  up,  and  these  soon  ran  out  of  print.  Most  of  our 
back  numbera  can  be  had  singly,  price  %i.  each,  throuffh  any  book- 
seller or  newsa^entf  or  2|d.  earh,  post  free  from  the  office  (except 
index  numbers,  which  are  3d.  each,  or  post  fVee,  S^d.) 

Indexes  for  Vols.  VI.  and  VII.,  2d.  each.  Post  free  S^d.  each. 
Indexes  to  Vol.  XL.,  and  to  subwquent  vols.,  3d.  each,  or  post  free 
Sid.    Caees  for  bindini^,  Is.  6d.  each. 


HOTICE   TO    STJBSCBIBEBS. 

Subscribers  receiving  their  copies  direct  from  the  office  are 
requested  to  observe  that  the  last  number  of  the  term  for  which  their 
BUDseription  is  paid  will  be  forwarded  to  them  in  a  Ptjf  K  Wrapper, 
aa  an  intimation  that  a  fresh  remittance  is  necessary  if  it  is  deainnl  to 
continue  the  subscription. 

CHABGES   FOE   ASVEBTISHTG. 

s.  d. 

ThirtyWerds  3   6 

Every  Additional  Eight  Words 0    6 

Front  PsM  Advertisements  Five  Shillings  for  the  flrst  M  wordsf 
afterwards  9d.  per  line.  Para;;raph  A Jvrrtis«fments  One  Shilling  per 
line.  No  Front  Page  or  Paragraph  .\d#ertisement  inserted  for  less 
than  Five  Shillings.  Reduced  terms  for  series  of  more  than  six 
insertions  may  be  ascertained  on  application  to  the  Publisher. 

ADVERTISEMENTS  in  EXCHANGE  COLUMN— for 

s.  d. 
Twenty- four  Words  0    3 

For  every  succeeding  Eight  Words     ..        ..        :       OS 

ADVERTISEMENTS  in  the  SIXPENNY  SALE  COLUMN 

a.  d. 

Sixteen  Words         . .        . .        0    6 

For  every  succeeding  Eight  Words 0   6 


It  must  be  borne  In  mind  that  no  Displayed  Advertisements  can 
appear  in  the  "  Sixpenny  Sale  Colxunn."  All  Advertisements  must  be 
prepaid  ;  no  reduction  is  made  on  repeated  insertions,  and  in  cases 
where  the  amount  sent  exceeds  One  Shilling,  the  Pubhsher  would  be 

f grateful  if  a  P.O.O.  could  be  sent,  and  not  stamps.    Stamps,  however 
preferably  hal(^>enny  stamps),  may  be  sent  where  it  is  inconvenient  to 
obUin  P.O.O.'s. 

The  address  is  included  as  part  of  the  Advertisement,  and  charged 
for. 

Advertiaementa  mutt  reach  the  Office  by  1  p.m.  on  Wednesday  to 
insure  insertion  in  the  following  Friday's  number. 


Haydon   and  other   Gutter  Bars  for  Metal 

Turning.  Guaranteed  to  work  efficiently  under  all  circumstances. 
New  Cutter  Bar  List  five  per  post.— EDW.4RD  HINES,  Griffin  Works, 
Norwich. — [Auvt.] 


HoIloway*8  PUIb  should  be  kept  in  readmeas  in 

every  family.  They  never  cause  pain  or  irritate  the  most  M'nsitive 
nerves,  or  most  tender  bowels.  Ilolloway's  Pills  are  the  beat  known 
purifiers  of  the  blood,  the  most  active  promotors  of  absorption  and 
secretion,  whereby  all jwisonous  and  obnoxioua  particles  are  removed 
from  both  solids  and  fluids. 


OUS   EXCHAITGE   COLUlOr. 


Tte  charat  for  ExchavgB  Notices  i»  3d.  for  th0  first 
24  worasy  and  31,  for  every  succeeding  8  woras. 


Circnlar  Flate-9l{»s  Electrical  SCachlne,  inve»  lln. 

spark.     Kxrhanu^  for  Banjo,  Guitar,  or  otfvrs.— llLMUxaT  WaiTk:i.si, 
30;),  Victoria-street,  Grimsby. 

Superior  set  Screw  Stocks  and  Dies,  iin.  to  Uin., 

with  p.iir  taps  to  each  sine.     EschAUge  offers  to  value  of  lit*. — 11.  D. 
Massxv.  Spalding. 

Wanted,  Beasley's  Druggiitts*   Oeneral   Recipe  Book. 

OflTera.— O.  A.^xbttx,  Cockithott-road,  Reiirate. 

Wanted,  Bottone's  "Eleetrioal  Instroment  Making," 

also  book  on  the  making  of  the  dynamo.    Exchange  books.— J.,  13, 
Brook-street,  Wycomhc. 

Wanted,  Self-Centring  l>rill  Chuck  to  take  2in.  drills, 

perfect  condition.    Exchange  only.— Culck,  39,  Eomon-road,  Bow,  E. 

WimslixirBt  Machine,  new,   and  quart   Leyden 

Jar.  cost  £3  l&s.    Exchanife  for  Electrical  Sundries  to  value  2d«.,  part 
cftsn. — W.  RoSB,  2,  Commercial- road,  Lowestoft. 

25c. p.  Chramme  Dynamo.    Exchange  for  Square 

Cells  about  &  or  6 in.  deep. — H.   Boosst,   Walmer-place,  Old  TrafTord, 
Manchester. 

Liebig's  Condenser,  new.    Will  exchange  to  value 

5s.,  anrthmg  useful ;  cost  nestrlv  doable;  laily's  work  box  preferred. — 
JouM  CoLLixoe,  John-Areft,  Siiddlpton,  near  Manchester. 

Iiathe  Bed,  6ft,  iron   standards,  liin.  headstock, 

T  and  tailstock,  for  wood  turning,   power.    Exchange  offers  to — W. 
SMXra,  Bilston-road,  Wolverhampton. 

Iiathe  Wheel,  Orank.  and  Treadle,  Bin.  Slide- 
rest,  lot  Bicycle  Rims  (.\very's;,  4rwt.  Platform  Machine,  lot  Peram- 
bulator Wheels,  SUin.  axles, 'complete.    Offers. — Willixh  Sxitu. 

Wanted,   "Machine  Shop  Practice,**    by  Jok.  Rose. 

Exchangv  Tools  or  Engineering  Works.— H.  B.  Mi^sxT,  Spaldiog. 

Fair  of  8in. 'Back-geared  Lathe-Heads,  alsolAthe- 

Bed,  planed,  6ft.  fiin.  long,  9in.  face.    W^anted,  good  oflers.    Stamp 
reply.— Sedolsy.    Below. 

8in.   centre  Saddle  and  Slide-Best,   complete, 

with  rack  and  pinion  to  suit  the  above.     Offers.    Stamp  reply. — 
Sesolet,  Witton-lane,  West  Brain wich. 

Splendid  Violin.  Bow,  and  Case,  SQver  Geneva 

Lever  Watch.    Will  exrhanre  for  AOin.  Dicvrle,  to  value  69s.  :  or  any- 
thing uacful.— Thomas,  Marriott's Cotta;;e,  The  Avenue,  IlighBsmet. 

80  7d.  monthly  i>art9  "  Cassell's  Ghreat  Indns- 

T&iES  or  Grkat   BntTAix."      Exchanse   Fiahins  Tackle,   or  what 
offers. — Thomas,  Marriott's  Cottage,  Thv  .ivenue,  High  Barn^t. 

Wanted  Catalogues  of  Electric  Bells,  &c,,  Electric  and 

Photographic.     Beat  value   given  in  exchange. — D.   D.    Tatloa,  11, 
Borough-road,  Sunderland,  Durham. 

Lathet  2|  centre.  Fret  saw  and  several  toolR.  Ex- 
change for  AnviU  Taps  and  Dies,  or  any  Engineer's  Tools.-^xo. 
Kino,  10,  Thornhill-square,  Camberwell. 

Portable  Shop,  good  workshop,  suit  i^rdener,  gla^n 

all  round,  roof,  bodv,  floor  separate,  aite  7  by  4ft.  6in.,  7ft.  high,  iinc 
roof.    Exchange. — Watso:«,  36a,  Eden-grove,  liollo way,  X. 

Wanted  }H.P.  Engine  and  Boiler  (combined).  Ex- 
change to  value.— U.,  care  of  K.  Knight,  Guildford-road,  Chertsey, 
Surrey. 


THE    SlXPEHlll  Y     SALE    COLXmCBT. 

Advertisements  are  inserted  in  this  column  at  the 
rate  of  ^d,  for  the  Jlrtt  16  words^*and  6d,  for  everjf 
succeeding  8  words. 

New  Illustrated  Price  List  of  Screws,  Bolts  and 

Svn  for  Model  Work,  drawn  to  actual  sise,  sent  on  receipt  of  stamp 
— Monnis  CoaxM,  132,  Kirkgate,  Leeds. 

Billiards  or  Bagatelle,  or  BeqturiteB  for  ditto,  or 

Billiard  Work.— Himmio  BMa.,  High-street,  London  W.C. 

Manchester  Electrical  Stores.— Medical  Goila, 

usetos,  Bella,  Cella,  Wirei 
J.  BBMTI.BT,  7,  Newton-street. 


Important, — ^All  kinds  of  Scientific  Properties, 

Apparatus,  Instruments  received  fur  others  or  cash  by  A.  Caplatsi, 
Chenies- street,  Tottenham  Court- road. 

Beferee  Safbty  Bicycle,  nearly  new :  also  2  genuine 

Demons.  Will  be  sold  cheap  for  good  rxfliangc.  Inspection  invited. 
)<e«n  any  time.— Oboeqc  TnvtLUSO,  64,  Long-lane,  West  Smithficld, 
London,  E.C. 

Will  poet  "English  Mechanic**  punctual  for 

exchange.  Offers  invited  for  a  term.  Send  list  Tor  exchange. — 
G.  HoWAUS,  5S,  Percival-street,  Clcrkenwell. 

Bicycle  wanted,  Safety  preferred,  in  exchange  for  4| 

back-Kear  Latus,  face-pUte,  two  chucks,  and  tools.— 13,  High-street, 
Wellis  Somerset. 

Exchange  31b.  No.  12'fl  Ootton-Covered  Wire,  lib. 

No.  lbs  Electric  Boll  Wire,  •'  Bottonv's  Brmk  on  Eler  trie  Bfll*,"  for 
lbs  or  30  Silk-cohered  Wire— R.  NKWEL^  12,  Cheapside,  Todmorden. 

Wanted,    Gem    Air-Gun.       Exchange    only.      Small 

MicaofltxiPK  and  Sttori,  quite  new,  and  value  'JO*. ;  approral.— Hxj«a> 
Ebbaub,  3M,  Caledonian- road,  London. 

Breeches  Bible,  1615;  "Salmon'.i  Englmh  Fhysi- 

ciao,"  1803;  "Curia  Politiir,"  8  portraits,  1073;  "  Bulinauonensis." 
15W»;  E.xoLisu  MxciiAjJit,  Vol.  VII.;  "  Cariienter  nniT  Bulldi-r," 
Vol.  I,    Offers.- A.  Wood,  8,  Richmond-road,  Shepherd  Vbush,  W. 

Pwfectly  new  genuine  high-class   Coventry  Bover 

SAfxrv,  latest  IHHO  improvement!!.  Would  exchange  Bipvile  ur 
Tricycle  in  part  payment.— '^  .4,nsifurd-ru.id,  Castle  I'ary,  Somerset. 

Wanted  a  good  J-plate  RR.  Lena  and  Shutter.    Also 

a  good  t-plate  Camera.  SUte  wants.— W.  Patos,  Weaste,  Man- 
chester. '  • 

Hall  of  Kodel  Steamer,  3ft.  6in.  long,  beautifully 

built.  Exchange  Boiler  Mountin(r«  for  Mmlel  Boilers,  and  iin.  bore 
Slide-valve  VcrUcal  Engine,  pumps,  &c.— F.  Cuokk,  Kim  Brewrry, 
Southsca 

6}in.  SilTer*on-01ass  Beflector,  throe  eyepieces, 

finder,  rigid  iron  altuimnth  atand,  slow  motions.  Exchange  for 
Microseopc,  or  value  of  £6.  Bargain.— Wuxtk,  Sadowa  Cottace, 
South  Orove-rMd,  Waitbamatow. 


Magnetos,  Bella,  Cella,  Wires,  Fittings,  Chemicala.    Best  terms.- 
,  Bbii:  -  — 


Tnminff  Woods.— Box,  Ebony,  Ugnumvltee,  Bed- 
wood,  Ste.    Parcels,  6a.  and  lOa.,  cut  squarea.— Harom  Baoa.,  Settle. 

I<athes.    I«athes  Cheap,  good.    list  9  stamps.— 

RoBixsoM,  Catherine-Street,  Sheffield. 

Blectrio    Depot«   14,    Deansgate,   Manchester.- 

Handiest  shop  is  the  trade.    Largtst  stock,    ureateat  variety.  Lowest 

price. 

Hat   Bearer.    A  great  luxury.    Pits  all  hats,  6 

stamps.— T.  Rawsom,  Ucaton^lane,  Stockport. 

Wheel-outting**  and  Dividing  to  12  inches  dia- 
meter, in  braas  only. — Clxoo,  Belinda-street,  Hunslet,  Leeds. 

Wnte  for  Kingr,  Mendham  and  Co.'s  (Bristol) 

new  iLLCSTaATBO  Catalooos,  l^d.    Acknowledged  to  be  invaluable 
to  amateurs. 

Microscopy. — ^Instructive  list  of  really  high-class 

botanical  preparations,  with  sample,  Zd.— WAX.T»a  Wxitb,  Liteham, 
Swaffham. 

Fluid  SEalt  is  the  best  aid  to  digestion  known. 
Flnid  Malt  is  invaluable  in  all  cases  of  debility, 

exhauation,  consumption,  convalescence,  and  weakness. 

Fluid  Malt  is  a  powerful  fattening  agent,  containing 

all  the  best  principles  of  toe  choicest  English  Barley  Malt. 

Fluid  Malt  is  the  best  and  cheapest  prepuution  of 

malt  sold.    Post  free  for  la.  gd.  and  3s.  6d.  of  RarriLL  Baos.,  Bexley, 
Kent. 

Cyclists. — ^Use   "Graphine"    on   your    chains;  no 

grease,  will  not  hold  dust,  8  stampa,  free. — WoLrr  and  8ox,  Falcon 
Pencil  Works,  Battersea,  8.W. 

Astronomical  Telescope.— Apparatus  and  parts 

made   to   order.— A.   CLAaxsoK,   3H,    Bartlett  s-buildings,  Uolbom- 
circus,  London. 

Astronomical  Eyepieces,  any  power,  fitted  to 

any  telescope,  lAs.  each. — CLAaxdUM. 

Transit  Instrument,  by  Boss,  on   iron  stand, 

perfect  adjustment,  new  condiuon  ',  also  others.— Clahksom. 

EQXiatorial,  by  Cooke,  of  York,  slow  motions,  will 

carry  up  to  i^in.  telescope,  £1A.— Clarkson. 

Universal   Equatorial,   with   circles  on  tripod 

vtand,  will  suit  any  telescope  to  Am..  £i. — Clarxsux  . 

4in.  Telescope,  Cooke  and  Sons,  York,  new  condition, 

on  tripod  stand,  diiigon&l  a^id  five  eyepieces. — Ci^nxsuN. 

Astronomical  Telescopes,  some  in  stock,  good 

condition,  by  leading  makers.— Clark  son. 

Astronomical  silver-on-glass  Telescopes,  Mountings 

made  for  these  ;  also  flats,  finders,  rack,  eyepieces,  mounts.— Clark- 
Sox. 

Astronomical  Telescopes  (good)  sold  for  private 

owner*  if  reasonable   prices.— Clajiksoii,   39,    Bartlett' s-boildinga, 
Holboni  Circva. 


"The    Amateur."     A    paper   for   TnhmAm, 

Carrrrs,  Inlayers,  Paintrrs.  Sixpence  monthly.  LtsttofUin'  •Iojtj 
free  on  application.— Hex RT  Zillbs  and  Co.,  34  and  9ft,  ^dnjt- 
sUeet,  Finsbury,  Ijondon,  E.C. 

Kegutives  Betouchinff,  Plates  bcrclopHl,  aad 

Printing  for  amateurs.  Prices  moderate. — Sirs iitLi,  Vtv  MvJ^k 
Ourh&m-road,  bpennymoor. 

Armature,  punching,  oo?,  rings,  Si,  5,  and  ein.,  porr 

charcoal  iron.— I6A,  George -street  West,  Burmtngtuim. 

Biamond  Brills,  from  is.    Spring  Drill  Stock  and 

postage.  Is.  3d.  ;  Upright,  do.,  As.  l^d.— Below. 

Biamond   Points  for    all    kinds    of  eDgraviog, 

writing,  and  ruling,  from  2a.  6d.— Below. 

Diamond  Turning    Tools,   for  truing  £m<97 

wheels  and  turning  hard  steel,  Trom  ds.^Below. 

Gladers*  Diamonds*  from  68.  6d. ;  Circalar  tnd 

Tube  Cutting  Diamonda,  Diamonds  for  Lapidaries,— B<lo«. 

Diamond  Sparks,  for  China  riveters,  from  6d.~ 

Woods  and  Toossaikt,  5A,  Spencer- street,  ClerkenwelL  Lo&dtia. 

Catapults,  7d.,  9d.,  lOd.,  Is.  free.    Elastic,  2d.,  3i, 

id.,  6d.  yard.— BxLLXViLLK,  St.  Mark'a,  Cheltenham. 

Paris  Exhibition.— Prewnire  of  urgent  orders  pi»- 

wnted  our  exhibiting,  but  one  of  our  firm  will  he  in  P*ni  on  Jn!;  w 
and  is  open  to  appointments. — Brit  am  mi  a  Co.,  Colchester. 

Tool  Dealers  and  Stationers  supplied  wiih  ov 

Lathe  Books.    Other  mechanical  works  will  shortly  be  pubb«Lf.i. 

Above  Book  contains  chaptera  on  Metal-Spinmitfot: 

any  Lathe,  Rudiments  of  Ornamental  Turning  and  S  rpw-f^lUJt: 

Also  valuable  chapters  on  Ohuok-Making,  aog^ 

of  cutting  toola.    Price  3s.,  free  by  post. 

Several  Soiled  Copies,  as,  each.— BBiTAs-.'nA  C<\, 

Colchester. 

Piles  I— Palmer's  "Indian  Ointment"  cures  sgonion? 

eases,  ISld.,  2s.  «d.,  inUrnal  remedies  included.— Chapel -Urraw.  Vm 
A.nckiand,  Durham. 

Palmer's  Benowned  Prescriptions,  la  6d. 

Urethral  Diaenws,  &c.    Thirty   years'  celebnty.   Elai ' 


Cure  i^uicklT  Urethral  Diaenses,  A 
purifying  pills  included. — Above. 


HandyPair  of  Steps  and  usefol  liong  Ladder  com- 
bined, lOs.  6d. — Tat  LOR  and  Co.,  Driffield.     LisU  free. 

Smoke   Kniffht*s   Herb     Tobacco. -Spl^lnl 

flavour,  delightful  perfume.    Neither  ii^urious,  like  orJmarjr  tvt^  ^h 
nor  expensive.— Below. 

SmokeKniffht's  Herb  Tobaooo.— Quarter  paaa<l 

(nearly).  Id.  i  half-pound,  Is.,  poat  free.— Kmiuht,  Drajjifti;,  Poru- 
mouth. 

600  Business   Cards,    Billheads,  Merooraodinii*, 

Ss.  6d. ;    25*11,    2m.   6d.    carriage  paid.— Clajxuc,  1,  Rojsdale  U'r*.r. 
Pulham,  London. 

Use  Danrab  Pipe  Pluss. — Smoking  more  enjor- 

able.    Penny  each.  Boxes,  Is.  free.    TabacconiaU  supplied.— Dw>t  if. 
Kirkborton. 


Automatic  Disinfector.  strong,    li»i  foryai?, 

perfectly  self-acting,  with  pint  of  fluid,  free  for  3ji.    .'^<'n<l  U't  i-ai'. 
culars.— CamsriooS  Chkkxcal  Co.,  Limtt«d,  Cambri(!ze. 

Safety  Bicycles,  suiwrior  make,  wamntL'd  all  ball 

Hrinffs,  from  £10.    CaUlogne  free.— liARoitR  BRoxairas  Viile. 


bearings. 

Your  Name,  SirP— A  complete  Font  of  RubVr 

Type,  consisting  of  two  alphabets,   with  box,    ink,   pad,  analil.*'. 

E«t  free.  Is.  6d. ;  extra  alphaltet*.  6d.    per    set. — t.  C.  raL'tiu-^i. 
anufocturer,  Cumberland-street,  Bristol. 

Dynamo  Wire,  best  quality,  ootlon-coverwl,  hiri 

conductivity.       Sample,    stamp.- F.   Uollowat,    35,  SaninHra'U 
crescent,  Birmingham. 

liaunoh  Ensrines,  6in.  4^  and  Sin.  bore.   BoileR. 

Lathes,  all  kinds  of  Machinery  at  reduced  prices.- S.  Smith. 

Propellers,  improved  pattern,  12in.  toSOin.,  in  ftoct 

Stufling  Boxes  and  Shafts.— S.  Smith,  11,  W^est-stieet,  Swho,  1*  i 

250  Memorandums,  Billheads,  Card.s  E?clett«0 

or  Gummed  Labels,  2a.  Sd.;  100,  Is.  2d.,  free.— ViCToau  pRJsriv. 
Works,  Scarborough. 

Say,  Bossl    "The  only  Solution  »>  is  a  workeTor 

parent  should  read.     CaUlogue  of  books  free.— May,  80,  Buelied^f 
avenue,  Harlesden,  London,  N.W. 

New  Lathes,  iron  beds.  Sin.  centre,  £4  lOs.    On  viev. 

— Britaxnia  Co.,  100,  Houndaditch,  London. 

On  view.    Britannia  Co.,  100,  Houndsditch.   n»U- 

horse  steel  Horizontal  Boiler,  with  ralve  and  cocks,  £4- 

IJin-  strong  Vertical  Tubular,  £12.  withall  flttinp* 

except  gauge. 

Throe  Ijathes,  Holtzapifel's,  one  cost  fTW,  offeTpd  at 

£350.    On  view  at  Britajima  Co.,  100,  Uoundrditcli. 

Steam  Enirine,  in  good  order,  l-borse,  £3 ;  li-hoi>i* 

£15 ;  2-horse,  £23  iiJ«. ;  5- horse,  £31  i  S-horsc,  £40. 

SUent  Hot- Air  Engine,  Robinson's  patent,  l-msn, 

£22,  to  heat  by  gas. 

Several  small  Hot- Air  Engines,  nearly  new,  CS 

£12. 

Gas  Engines,  now,    1-man,  £18;   J-horse,  £33.- 

Brit  AX  MIA  Co.    All  letters  to  Colchester. 

Iron  Safes,  fireproof,  low  price  for  cash,  or  on 

hire-purchase.— BniTA.<ii MIA  Co. 

A  few  Founds  will  seoore  yon  against  Are  »n>l 

thieves. — Bxitaxmia  Co.  , 

Anvils,  new,  Sjin.   wide  on  face,  27s.  &L;  ^ 

33s.  6d.— BaiTAMNiA  Co. 

Best  Twist  Drills,  eqnal  to  new,  1-16,  Sjd- ^  i- ^i; 

3-18,  54d.;i,hd.  ;  5-16.  lOd. ;  |,  fs.3d.;  7-lf.  1».  3d.  :  *•«■  .  I"  9l.i 
free.    Other  sites  equally  cheap.— Bkitawmia  Vo.,  Cole »»«»»<•■• 

Catalosrues,    Bd.     List    of     eeoond-hand,  ^'■ 

BaiTAMMiA  Co.,  Colchester. 

Call  and  seeliarge  Stock  at  100,  Hotmdsditch;  but 

all  Letters  to  Britaxxia  Wukk.s,  Colchester. 

Dynamo  and  Motor  Castings.  ^^n'J^'J'Jf^.'i 

Gramme  type.    Price  list  for  stomp.— ALrnso  Cftovi*.  *•"  "' 
Dover. 

Military  Brass  Band  Instruments  for  *.;|'^; 

part  of  band,  guarantwnl per rpit,  no  drnt^  ifo.*!  a»n«*-       ,^|,jt» 
any  or  all  on  approval.— For  U»t  and  particulars,  addr««  Hi'O    ■ 
TABV,  I^wanick  Lodge,  St.  Albon's,  Herts. 

Mixing  Paints.-A  new  book,  ootitaininj  t^J 

recipes,  with  instroctiuas  und  details  for  mi&ing,  "''''"^Lpkn rec- 
all kinds  of  paints,  oils  colours,  4(b.,  free  Is.  3d.— C.  Kixoi  9^^° 
field,  Barnslcy,  Yorkshira.  , 

Moulders'    Letters  1     Moulders'  Letters .  • 

From  I  in.  to  iin.— Lk.v-sbt,  Lau^ton-rodd,  Briit'>a- 

Steel  Hame  Stamps,  3d.  per  letter ;  KgJ*  ^'^'' 

2a.  id.,  poat  free.— E.  Baldwim,  Uobmswood-hill,  Gloa««»w- 
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ELECTBIC  •  BELL    COKSTBUCTION  - 
XI. 
By  F.  C.  Allsop. 
The  Ooutlnaaoa  Blndiir  Attachment. 
"Y\7"HEN  a  number  of  bells  aro  reijuired  to 
»  '     bo  mode  continuoiis  rmging,  it  is  pro-, 
fci-nblo,   instead  of  fitting  eacn  Dell  with  u 
Icvor  and  contact  poat,  aa  sliowii  in  Fig.  16, 
Aiticle  II.,   to  employ  a,  "  continuouB  ring- 
ing attachment,"  whtcbis  so  connected  as  to 


The  attachment  consists,  it  will  be  seen,  oF 
tho  two  olecb'o-inngnt'ts  «o  fixRd  to  the  iron 
frame  h.  the  upp(;i'  i;iid  of  which  conies  ttiL- 
armatui'o  c  by  means  of  the  spring  d.  To 
the  bottom  j>ai't  of  the  iron  froine  ie  fixed  a 
brass  post,  r,  carrying  the  Btop-scrow  /. 
Tliis  part  of  the  attachment,  »t  will  bo 
noticed,  is  eimilarto  that  of  a  eingle-stroki^ 
boll  with  the  hammer  I'emovod  from  the  end 
of  the  armatiire,  and  the  catch  g  substituted 
in  its  place.  Sniiport«d  by  the  cateh  g  is  t"" 
contact  piece  A,  which  when  released,  ii 
jiclied  by  the  spiral  spring  r,  swings  round 
the  screw  it,  tbo  plutimun  point  I  making 
coutact  with  the  platinum  tipped  spring  »• 
fixed  to  the  upright  support  «.  Below  thi 
contact  jjicci^  is  the  rod  o,  carrying  at  its  lower 
end   the    button  p  and   working  in  the  t' 


throw,  when  actuated  by  pressing  a  push, 
the  current  of  a  local  battery  on  to  the  Wis. 
Likewise,  in  ihe  case  of  a  single  bell,  where 
the  gong  is  of  large  size,  say,  over  4iu.  in 
diameter,  it  is  bett«r  to  use  a  separate  attach- 
ment, as  bells  fitted  up  in  tAe  manner  de- 
Bcriibed  in  Article  II.,  are  not  very  reliable 
when  the  bell  is  of  large  siiie. 

Figs.  &3  and  64  show  the  most  reliable 
form  of  the  continuous  ringing,  attachment, 
the  whole  of  the  movement  being  contained 
in  a  polishod  wood  box  with  a  glass  front. 
Fig.  G3  shows  the  "attachment  as  viewed 
from  the  front  with  the  glass  cover  removed, 
and  Fig.  64  is  a  side  view.  The  illustrations 
are  full  size,  and  siinilar  letters  in  the  two 
figures  denote  eimilar  parte. 

Toi.  xxjx.~]T«.  i,sei>. 


supports  r  r'.  To  the  rod  o  is  fixed  the 
washer  /,  against  which  presses  the  spiiul 
spring  «,  thus  keeping  the  rod  down. 

The  action  of  the  apparatus  is  as  follows : 
—When  a  current  flows  round  the  coils  of 
the  electro-magnet,  the  armature isattracted, 
releasing  the  contact  piece  h,  which,  im- 
pelled by  the  spiral  spring  i  makes  contart 
with  the  platinum-tipped  spring  m.  This 
doses  the  local  circuit  through  the  bells, 
which  continue  to  ring  until  the  button  p  is 
pressed,  causing  the  rod  o  to  reset  the  eon- 
tact  piece  fi.  thus  breaking  the  local  circuit. 
By  mounting  the  contact  on  the  spring  ni 
instead  of  on  a  rigid  jMst.  as  is  usually  done, 
a  "wiping"  action  is  obtained  in  the  con- 
tacts in  place  of  a  dotting  one,  which  hoa  no 


tendency  to  keep  the  surfaces  bright.  For , 
when  the  piece  A  is  released  the  platinum 
point  /  pivjssts  against  the  spring  bi,  and  the 
spring  gives,  causing  the  point  to  travel 
along  the  ]iliitinum  surfiicc  of  the  spring  tor 
about  an  eighth  of  an  inch,  thus  insuring 
good  contact,  "       ''     "  'Z- 

In  couf^truetiug  the  attachment  we  begin 
with  the  mii;.-}iets,  iron  frame,  armature,  Ac. ; 
but  an  the  construction  of  these  was  fully 
described  in  Article  I.  and  11.  on  Bells,  it 
will  be  unnecessary  to  rei>cut  tho  instructions 
given  there.  The  movement  is  the  same  as 
that  of  the  single -stroke  bcU  shown  in 
Fig.  13.  except  that  there  is  no  hammer  on 
the  end  of  tho  aiTnuture.  Tho  armature  is 
also  Jin.  longer  than  that  described  for  the 
singlc-.sU'uke  bell,  and  has  the  catch  ij,  which 


:fx_3 


filed  up  out  of  a  piece  of  brass  soldered  to 
the  end  of  it.  It  will  be  best,  when  this 
portion  of  the  apparatus  is  completed,  to 
make  the  basoboard  on  which  it  is  fixed,  so 
that  we  can  fit  the  different  parts  as  thev  are 
finished.  This  baseboard,  which  should  bo 
cut  out  of  some  iin.  walnut  or  teak,  is  agin, 
long  by  4|  broad.  For  tho  soke  of  appear- 
ance a  small  moulding  like  that  shown  m  the 
drawing  should  be  run  roimd  the  edge,  and 
the  whole  when  finished  should  be  sand- 
papered and  well  French  polished.  If  the 
wood  is  well  seasoned  and  nicely  French 
polished,  it  will  bo  suificient  to  mount  the 
iliSei'ent  parts  direct  on  to  the  wood  base ; 
but  if  the  wood  is  likely  to  warp,  it  will  be 
to  have  a  metal  base.    In  this  case 
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a  ^«M  of  I-I6  sheot  brafta  4}  bjr  3|  muet  be 
cut  aff  and  screwod  to  thb  wooden  rase. 

UiTi^g  fixed  the  iroD.  frame  with  the 
ctetfa-naKssts  in  its  proper  place,  we  next 
prMMd  witli  Uie  contact  piece  k.  Thia  can 
«ttlier  lie  filed  up  out  of  a  piece  of  ^  sheet 
Acaai,«r  cast  from  a  pattern.  It  ia  supported 
ttp  (ram  the  lutse  by  the  post  u,  to  which  it 
u  attached  bj  the  ahouldered  screw  k.  The 
w«t  can  be  turned  up  out  of  some  1  or  | 
Inais  rod,  and  is  faateued  to  the  wood  base 
l)y «  BCTBif  passing  through  from  the  back. 
^aacrew  k  muat  fit  nicely  in  the  hole,  so 
■a  to  allaw  the  pieoe  h  to  move  freely  and 
wtdtontaay  side-play.  A  small  hole  ia  drilled 
at  1^  Bomt  I,  into  which  is  driren  a  email 
piOM  <n  platinum  wire  for  the  contact.  A 
«M^1  kola  ia  also  drilled  in  the  bottom  arm 
«f  tko^iece  A,  into  which  passes  one  end  of 
tha  apual  spring  i,  made  br  winding  some 
thin  ontH  wire  ronnd  a  small  rod  held  in  the 
latka.  The  ather  end  is  fastened  to  the  end 
of  the  rod  v,  whidt  passes  through  the  post  id. 
^liis  ]M«t  ia  turned  up  out  of  some  i  brass 
■od,  and  ia  fastened  to  the  base,  like  the 
peat  n,  bj  a  screw  from,  the  bock.  A  bole  is 
aho  diilled  ia  tlie  topof  the  post,  and  tapped 
ta  reeeiye  the  screw  x,  wbich,  when  screwed 
up,  secures  tka  rod  in  position.  Thus  the 
tcnsioa  of  the  spriBg  /  can  be  adj  usted  to  any 
degree  by  slackoaing  screw  x  and  moving 
the  Ml  ta  the  desired  position.  The  contact 
ispriag  m  aheald  next  be  fitted.  The  support 
n  sbokld  be  cut  out  of  some  U16  sheet  brass, 
tke  stripcuteS  being  5-16  wide.  The  bottom 
■ia  bent  at  right  angTee  U>  the  other  part,  so 
las  to  form  a  base  for  it  to  stand  on.  Two 
bo\M  are  drilled  in  the  base  and  countersunk 
ttx  the  wood  screws  that  screw  it  to  the  wood 
Smml  Two  holes  are  also  drilled  in  the  top 
mutand  tapped  to  receive  the  two  screws 
xkai  kold  the  spring  rn.  This  spring  is  1  jin. 
bn^  by  3-16  wide,  and  has  a  piece  of  snoet 
]|dati>UQi  Boldorsd  at  the  end,  juat  opposite 
Ika  platinum  point  on  the  contact  piece  A. 
"Iha  Kpiing  should  be  cut  off  some  thin  eheet 
brass,  t^kmg  care  to  get  tba  greatest  length 
an  tka  directien  of  the  grain  of  the  metal, 
-  auul  afi«rward3  ham.mnr^  to  impart  to  it  tbe 
■  nKcsBsry  elasticity.  In  making  the  replace- 
tn£«t,  the  two  supports  r  r  are  first  cut  off 
-same  I-IU  sheet  brass,  onJ  beat  and  drilled 
.  -9.1  tbe  base  as  described  for  tbe  support  n. 
Ths  washer  (  is  soldered  on  to  the  brass 
rod  a.  the  lower  end  of  the  rod  beint 
tkreaAsd  t*  receive  the  button  p,  whicl 
may  be  af  brass  or  bard  wood,  as  de 
sraA-  Ctre  must  be  taken  in  fixing  tbe 
lepliiceaient  to  got  the  supports  the  right 
leig^t,  e»  ae  to  cause  the  rod  o  to  engage 
yrayerty  with  the  contact  piece  h.  It  wiill 
%o  BOticod  that,  in  Fig.  64.  the  spiral  spring 
«,SAltketap  Buppoi't  as  well  as  the  upper 
liaitof  Ike  rod  a,  iire  not  shown,  in  order  to 
itmak«  tk«  drawing  clearer.  As  to  the  size  of 
-wire  ei  the  bobbins,  this  will  depend,  of 
-  <niii«e,  on  the  renistauee  of  the  circuit  upon 
^rhich  it  is  required  to  work.  The  remarks 
■ox  tha  winding  «f  relays,  given  in  the  last 
adif  le,  will  apply  equally  here. 

Hariag  fitted  the  difFerent  parta,  the  sides 
<tf  tka  <MiO  may  now  be  fixod  in  position. 
Iieittg  mide  out  of  J  walnut  or  teak,  accord- 
3iaglntbe«anatructionuf  tbe  base.  The  glass 
fmkt  may  either  be  made  to  open  on  hinges, 
~3,T,  ^Axt  13  simpler  and  perhaps  pteferable, 
A»^ds  ia  and  oUt  at  the  tep.  It  is  well, 
&«imer,  -\a  'have  some  means  of  readUy 
cskixg  oS  the  front  for  adjustment,  and 
-vViitffvnr  tnothod  is  used,  care  should  be 
'fetbni  1»  f^  it  aa  dust-proof  as  possible. 
y<wiT  ^snmnats  should  be  fitted  at  tne  top  of 
<Il«  4nae  as  shown,  the  connections  being 
ettlifalffl  ky  the  dotted  linos.  These  con- 
owLiNUB  nvuld  be  let  into  the  back  in 
'^T«a«B»,  6te  graeves  being  atterwai'ds  filled 
tm  TiC^  nteKod  paraffin  wax.  Terminals 
I  asCX  are  coanectcd  to  the  main  circuit, 
.anfiSan^  4  arc  tsr  the  local  circuit. 

T»  adjust  the  attachment,  the  stop  screw 
f  dattld  .fiiati'e'eo^wed  oif  <lstl  the  catch  3 


the  armature  only  fairly  supports  the  arm 
of  the  contact  piece  h.  Now  it  the  armatuni 
is  pressed  towards  tbe  magnets,  it  should 
touch  the  poles  almost  directly  after  it  has 
released  the  contact  piece  h.  The  tension  of 
the  spiral  spring  i  must  then  be  adjusted 
till  the  point  I  mokes  firm  contact  with  tha 
iring  m,  when  the  contact  piece  is  released. 

the  tension  of  tho  spring  ia  too  great, 
increased  power  will  be  required  to  attract 
the  armatiuc,  and  the  attachment  will  not  be 
found  so  semdtiye.  The  rod  0,  when  the  re- 
placement bottom  p  is  pressed,  should  moye 
tho  bottom  part  of  the  piece  A  about  l-16th 
aboTO  the  catch  g  ;  otherwise  it  will  not  be 
reaet  properly. 

(To  It  amUnutd,) 


A  KOSEL  LOCOXOTITE.-X. 

The  Cylinder  Pattoms. 
rriHE  turned  body    of   the  cylinder 


Fig.  3S.  Mark  thoir  outline  (Fig.  40].  iBJm 
out  holEB  at  tha  contreB  given  (Fig.  10)  to  f. 
around  th«  grooved  portions  D  of  the  iTlimb 
'  >dy  (Fig.  38).  Then  gauge  the  acttui  Baiv 
idmeaeos  =  gin.  and  Ain.,  and  cut  fu-a  uj 
hoUowB  with  chisel,  rebate  plane,  uid  grum-. 
merging  the  hollowe  into  the  cyliader  tudj.  'n^ 
nd-out  dimengionB  of  the  fiange  bjx^  (Fi(. 
^ive  BuitHble  allowance  for  facing.  (Compir- 
wit£Fig.32intheprei-iausarticle,  p.  297).    KUt 


"1 »■■ ■ 

with  Bcrowa.  plates,  or  dogs,  and  turned  between 
centres.  The  prints  A  B  ure,  say,  Aitt-  less  in 
diameter  than  the  bore,  that  being  sufficient 
nllowaneo  in  this  lase,  and  the  head  metal  C  is  of 
tbe  some  diameter  oi  the  body  of  the  cylinder, 
and  about  jin.  long.  Tbe  body  is  moved  for 
the  end  flanges  to  the  depth  of  about  Jin.,  and  in 
thia  way  the  flangee  oie  prevented  fnnn  shifting. 
The  grooves  are  made  sufficiently  wide  to  allow 
of  tho  cutting  of  hollows  on  the  backs  of  both 


Sangca,  and  on  the  front  face  of  the  ffif 
eomca  next  the  head  metal.     Thu  nan 
tbe  head  tends  to  pr"- 
in  casting,  which 
tonglement  with 
Joint  and  plan 
A,  B,  Figs.  30— 


VIEW  LOOI^INC  FROM     N 
FI0^9 


the  catting  out  of  tbe  sheoldered  reccaHi  n  »- 
bates  for  the  reception  of  the  tube  md  aoob* 
box  pUt«.     (Fig.  39,  40,  A,  B). 

Upon  one  side  of  the  cylinder  we  hive  th' 
feet,  which  are  bolted  to  the  frames,  and  on  U^ 
atherthoBteam-chestbody anditsflonge.  Ttldn; 
'  ~nt  named,  wo  shall  not  cut  oat  the  ntm 
Jen  tbe  feet,  as  in  the  casting  (see  Fig.  », 
previous  article) ,  because  that  would  involn  iIk 
use  of  drawltack  plates,  and  though  theee  cm  ve[! 
be  used  inalarge  mould,  wo  shall  do  better  to  a^ 
them  in  so  smidl  a  model,  and  a  core  will  there- 
fore bo  the  alternative  method.  Tbe  iMticiDiii 
Fig.  42  shows  how  tho  blocking  B  for  the  (hi 
ia  cited  to  the  body,  and  how  the ~'  "'" 


attached.     The   1 


I  B  fit  between  t: 


1!>1 


flanges,  nnd  thn  core  point  C  stops  short  of  Ite 
ends,  torminating  at  tbe  inner  faces  of  theenJ 
flangea  A  and  B. 

The  fining  of  tho  steam-chest  blocking  pi-"-- 
E,  flange  K,  and  print  G  should  be  fleiir  from 
Figs.  39,  1!.  Tha  length  of  the  print  is  M*n  1= 
Fig.  39  to  terminate  at  the  inside  of  Ih*  biwlet 
flange  H,  at  one  end,  and  at  the  cylinder  end  3> 
the  other,  or  front  portion. 

The  flange  H,  with  its  gland  piece,  «iU  ** 
now  glued  upon  the  hinder  end  of  the  cjlindtr, 
us  shown  in  Figs.  39  and  41. 

Tho  one  half  of  the  eibaast  pipe  I  -^  '- 
fitted  at  this  stiiae.  It  ia  made  as  a  block  -ini>' 
inslood  of  OS  a  pipe,  with  overhanginK  ^■'j"' 

■auBC  tho  flange,  if  introdacad,  wonla  iuii'l" 
nail  a  mouli.  "  •' 
litOeMWwofBW 
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cyliader  body,  above  and  below,  itnd  being  cut 
to  outtines  shown,  ore  nailed  on  fnat,  Tbose  at 
the  Bide,  between  tha  faet  B  in  Fj;.  3'2,  will  go 


SECTION  THROUGH 

Fro  ^5 

tWcknosi  between  t 
the   pat 

Now  if  wa  make  tno  pattcma,  there  vrill  bo 
one  with  tho  steam-pipe  and  paaHuito  blc^k,  Figs. 
i'-i,  44,  and  one  withont.  If  wo  niuLo  one  pat- 
tern  only,  tho  pipe  and  block  must  not  bo 
Killed  at  all,  but  only  seiurcJ  temporarily 
with  a,  couplo  of  Krews.  And  ii  single  pattern 
maat  be  revcrsei  before  it  is  light  for  the  recep- 
tion of  the  itfani-pi]>o  block.  These  cylinders 
lire  neceasarily  right-  nnd  left-handed.  TIk 
ciinpleat  way  to  effect  the  rcver^jil  ia  to  turn  tho 


"9' 


patlcm  over  on  its  longitudinal  axia,  when  the 
nllcration  required  will  he  at  once  apparent.  It 
will  be  necesaaiy  to  cut  down  the  depth  til  the 
L-nd  rebated  flan^  A  and  B  (Figa.  39,  40)  on 
one  aide,  and  increase  their  depth,  and  add  the 
riibata  on  tho  other  side,  and  remove  the  eibaust 
block  I  from  one  side  to  tho  other.  But  if  more 
than  one  or  two  sets  of  cylinder  ciistinOT  weie 
required,  I  •hoald  rather  laako  two  entirely  dig- 
tinct  patterns  than  eut  and  pnt:^h  one. 

Some  conwderable  care  will  have  to  bo  iuer- 
liscd  in  cDttitig  the  steam-block,  as  also  its  core- 
hoi,  to  MTveet  1    '      a ;  otherwise  there  srfU  be  a 


latk  of  correspondence  between  the  two,  and  the 
metal  will  bo  "thicker  and  thinner  in  pbices.  or 
the  cores  may  even  appear  through  the  casting. 

Fig.  43  ia  a  plan  view  of  the  pattern  cylinder 
which  contBJna  the  Bte.im  inlet  block^hat  ia, 
the  right-hand  cylinder :  and  Fig.  44  is  a 
section  through  the  same,  looked  at  fiom  the 
front  end  of  the  engine.  The  sleam  onlering 
pipe  D  posses  along  the  cored  block  U,  and 
enters  tha  chest  through  the  curved  blocks  F. 

The  print  G,  being  on  a  bevel,  must  not  be 
fastened  on,  but  only  held  loosely  with  a  single 
wire  passing  osactly  through  its  eentrr.  The 
moulder  will  remove  this  when  ramming  up. 

Drain  cocks  will  bo  wanted  by-and-by.  Some- 
times bosses  are  cast  on  the  cylinder  for  the?c, 
nnd  brought  out  flush  with  the  cleiiding,  some' 
times  the  pipea  are  tapped  into  the  lielt. 

There  is  quite  as  much  work  involved  in  the 
making  of  the  core  boxes  as  in  the 
of  the  patterns.     They  ore  six  inmimber. 


Hav 


ng  an  internal  flange  a 


e  end  of  the 


This    will  core  out  the  stcam-chett  rpMiv  nd 

»lso  contain  the  prints  for  the  passngs  and  bk~ 
hnust  cores.  If  it  were  not  for  the  £iet  limt 
these  core*  are  very  much  eiowdeil,  1  ihitriJ 
make  the  passages  in  one  with  th*  atsoB-cbcfl 
core.    This  is  often  done  where  ths  cocditJCAku* 


:  -  ^A 


:  ^ 


SECTION  e-B 


SECTrON   A-A 


f.tvourablo:    but    the    situatioii    is    bkA 
era  mped  in  this  case. 

Two  sides,  A  A,  two  ends,  B  B,  and  n  boHi 
boiird,  C,  the  latter  dowellcd  on,  are  the 


SECTION   £-E 


X^-^. 


SECTION     D-D 


cylinder,  w-o  shall,  in  so  smull  an  affair,  have 
make  a  core-box  for  the  bore.  In  u  large 
cylinder  the  core  would  be  struck  on  a  revolving 
bur  against  the  edge  of  a  board,  cut  to  sectional 
outline,  and  chjiinfered.  Fig.  4o  shows  one- 
half  this  coi'o-bo.'c  in  plan.  It  is  long  enough  to 
include  the  prints  A  ani  B  in  Fig.  aS,  and  care 
.ken  to  have  it  of  the  proper  length, 
the  cylinder  is  eust,  the  thickness  of 
metal  in  the  internal  flange  may  be  less  or  more 

re-boi.  Fig.  46. 


PLAN 

of  the  stcam-chett  box.  Into  this  b.  EUs4  fbc 
piece  F  forming  the  fuio  for  the  valve,  and  kit 
tho  curved  metal  around  the  curved  pasw^oi. 
Upon  tho  valve  face,  the  three  pocket  wnts. 
G  G  U  ore  nailed  for  the  passage  and  euund 
cores.  These  prints  ore  brought  rigtkt  to  tha  ta^^ 
of  the  box  upon  one  side,  to  enable  the  com  tu 
be  put  into  phice  after  the  tteam-chost  ewe  u  in. 
The  supplementary  space  above  the  cores  is  Umu 
stopped  over— i.e.,  filled  in  with  sand.  Vh»t 
prims  are  made  a  tnQe  thinner  than  the  width  ulT 
the   flushed  ports,  to  allow  of  cleaning  a{t  tu 
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1  OF  BOX  JN  JOINT. 


VIEW    LOOKING  FROM  B. 


Fio.  50. 


-^- 


Thia  ia  the  moat  troablagome  h>  make,  and  it  an 

OD^  "be  done  coirectlT  by   cutting  templeti  il 

di^rent  sectioiu,   anct   making  careful  vx  ei 

them.     Beyond   the   leading  mzea,  it  ii  impr*. 

nblB  to  give  diTnenaiona   where  the  form  diaiiget 

conBtanfly.     Neither   the  outline   of  the  blook 

itaeli  nor  that  of  the  core  ia  of  mnch  comaiomi*. 

long  as  there  in  sufficient  area  for  the  Btoun. 

and  the  core  runa  foul  of  nothing  else.    AfM 

(hat,  the  only  care  ia  to  get  the  block  And  box  u 

worked  lelattvely  to  eat^  other  that  there  ilul] 

*-i  about  Jin.  thickneea  of  metal  thrtughoiit. 

Observe  that  I  mate  the  boi  in  tlute  parU- 

divided  upper  portion,   C  D,   being  put  on  a 

jttom  board  E.     Thia  ia  the  beat  plan,  leauai 

lEn  the  face  of  the  bottom  board  cftn  be  woAal 

I  the  section  taken  from  the  drawing,  and  ne 

thus  get  a  daflnite  base  of  operations  upon  wtith 

the  outlines  of  the  paaaage  can  be  laid  down. 

Fig.  SO  ahowB  the  core-box  for  taking  out  Ibe 

ceaa  between  the  feet  B  in  Fig.  42,    Therein 

lea,  enda,  and  bottom  board.      Two  beTeiy 

tea,  A  A,  give  the  internal  alopee  of  thefM. 

_  ,  on  the  bottom  board,  represents  the  out^ 

of  the  cylinder  body,  and  CC  are  the  atrengtli. 

ening  ribs. 

A  good  mcny  dimenaions  of  little  impoituire, 
luch  aa  the  thicknessea  of  timber  in  core-hoia, 
have  been  omitted.  Such  minor  worldng  ducoi. 
eione  aleo  aa  are  not  included  can  be  readily 
obtained  from  the  previous  article,  p.  297,  ODd  if 
difficulties  arise  I  will  reply  in  these  columns 
inquirera.  3,  H. 


precis  dimenaiana  with  a  file  far  acrurate  cnt-o&. 
If  these  prints  aro  not  iiccuratc,  and  pitched  at 
the  pitciso  diat-inces  required,  and  square  op  and 
down  the  taco,  the  caaling  will  givo  trouble  in 
the  fitting-up. 

On'.tho  valve  taco  I  allow  ^in.  tor  truing-up. 
It  will  be  difficult,  owing  to  the  somewhat  con- 
fined Bpace  available  for  working  in,  to  file  it. 
It  should  projuirty  be  pUmed  in  a  shaping 
rmichine. 

Note  the  guide-stripB  H  H  on  the  top  and 
bottom  for  the  contact  of  the  valve  edges.  The 
lower  one  is  nailed  on  the  bottom  board ;  the 
upper  one  ia  earned  by  two  battens  on  the  top  of 
the  box.  Observe  also  the  thickness  piocea  J  J, 
which  preserve  the  neceeaary  thickneaa  of  metal 
around  the  contour  of  the  steam-che^  block, 
nnking  the  internal  width  at  those  parts  equal 
to  that  ot  the  passege  cores.  Two  of  these— the 
upper  ones — are  attached  with  battens. 

f  think  it  best  to  pat  two  points,  as  shown  at 
^K,  to  cany  the  correapMiding  enda  of  the 
teim-entry  c^ro.  tt  is  Mnnwkwai^  job  to  insure 
10  perfect  correspondence  of  these  steam  cores 


and  prints ;  but  it  would  be  more  awkward  if,  i 
the  absence  of  prints,  the  cores  came  through : 
the  wrong  places,  or  if  they  did  not  cut  through 
at  all,  but  were  separated  by  a  thick  film  of 
metal.  Tho  strip  L  is  a  facing  atrip  foi 
atuffing-boi  cover,  common  to  both  cylindi 
tho  front  end. 

The  worst  core  t«  make,  by  reason  of  its  thin 
section,  is  that  from  boi,  Fig.  47.  For  this 
reason  special  care  must  be  taken  to  have  the  box 
perfectly  accurate  as  to  sweep,  length,  and  thick- 
ness of  Space,  and  so  give  the  moulder  a  good 
chance  to  make  a  core  correctly.  A  eweeped 
piece  has  to  be  inserted  tn  make  tho  difference 
between  the  diameters,  l|in.  and  IHin.,ofthe 
core  at  the  opposite  ends  of  the  box,  Fig.  4fi. 
One  core  is  then  made  with  the  aweeped  piece 
rammed  in,  and  the  other  with  it  oat. 

The  exhaust  core-box  is  illustrated  in  Fig.  48. 
Carefnl  marking  out  from  foil-sized  drawings 


IMPBOTEHEKTS  IN  FHETTMATIC     i 
HACHIHES. 

THE  perfection  of  vacuum-making  machJTKs 
has  during  recent  years  occujaed  theutteD- 
tion  ot  physicists  and  of  inatrumant-makeis  i 
great  deal,  not  only  in  connection  with  At 
advance  of  scientific  Tcsearct,  but  also  in  fon- 
nection  with  the  growing  requirements  of  clff- 
tricity,  which  render  the  production  of  pai 
vacua  a  matter  of  the  utmost  importance. 

The  air-pomp  ia  aaid  to  have  been  invented  h 
Otto   Ouencke   about   the  middle  of  the  Ha    i 


iT 


and  the  rnaking  oj 
have  to  be  done, 
through  ir       --e  nli 
There 


Fra.  1. 

century,  and  tho  instrument  which  is  now  ram- 
monly  used  does  not  differ  much  from  0* 
original  in  any  of  the  eaaential  parta  of  il»  i*"" 
atruction.  In  tho  common  air-pump  a  *>1b 
piston  ia  worked  In  a  cylinder,  which  u  fj'' 
nected  with  the  vease!  it  la  desired  to  e^^'' 
means  of  a  tube ;  the  atrokoa  ot  the  piston  grtao; 
ally  remove  the  air,  and  an  anangenual  « 
valvea  prevents  its  return. 

Various  mechanical  improvements  hsje  f*?" 
made  from  time  to  time  by  Bianchi,  Krs">P- 
Deleuil,  Babinet,  and  others,  and  the  mstro- 
menla  now  made  are  fairly  efficient  for  ow^ 
puipoBoa.  But  strn,  even  with  the  moJt  F«"^ 
of  these  solid  piston  air-pumpa,  il  is  not  W« 
nncticBble  to  approximato   etow'y  »  ?,'Tia 

Tium.     The  causes  ot  thia  are  proMwj  w  « 
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found  in  the  inaeeuraey  of  the  most  accurate 
-workmanahip,  which  jgives  rise  to  Blight  leakages 
at  the  valves,  joints,  &c.  A  further  enor  is  due 
to  the  oil  which  is  used  in  lubricating  the 
machines.  The  oil  aheorhs  air,  and  partiuUv 
yields  it  up  at  the  moment  when  the  piston  is 
ahout  to  rise.    This  is  most  difficult  to  prevent. 

In  endeavouring  to  remedy  these  defects,  it 
was  suggested  that  instead  of  employing  solid 
pistons,  and  in  order  to  get  rid  of  **  untraversed 
space,"  a  kind  of  piston  of  mercury  should  be 
employed.  Such  a  piston  would  be  dry,  per- 
fectly-fitting, self-adjusting,  and  frictionless, 
requiring  no  lubricant. 

Geissler,  of  Bonn,  was  the  first  to  take  advan- 
tage of  this  idea.  He  produced  a  vacuum  by 
causing  the  receiver  of  a  mercurial  air-pump  to 
communicate  with  a  Torricellian  vacuum;  by 
means  of  this  arrangement  he  carried  the  ex- 
haustion to  a  high  degree.     Using  dry  mercury, 


a  vacuum  equivalent  to  ilsth  of  an  inch  may  very 
easily  be  obtained  with  a  Geissler  pump. 

Dr.  Sprengel  introduced  a  modification  and 
simplification  of  Geissler* s  mercurial  pump, 
which  is  known  as  SprengePs  pump.  Fig.  1  is  a 
diagrammatic  view  of  it ;  A  is  the  vessel  to  be 
exhausted,    connected    to    the    apparatus    by 


f;^.3 


means  of  a  tube,  which  can  be  tightlv  clamped 

at  B ;  C  is  a  funnel  connected  with  a  long  glass 

tube,  D,  by  an  indiarubber  tube,  which  can  be 

tightly  clamped   at  £ ;    F  is  a  reservoir.     The 

mode  of  working  this  pump  is  to  pour  mercury 

into    the     funnel ;     then    allow    it     to    pass 

down    and    sweep    out    the    air   in    the  tube 

D,    which,    bein^    connected    with    A,    brings 

about  a    rarefaction    in   it.      The    clamps   are 

clofled,  and   the    process    repeated   again   and 

again  till  the  exhaustion  is  that  required.     By 

this  instrument  air  has  been  reduced  to  137^0(^0 

of  atmospheric  density ;   an  exhaustion  of  one- 

millionth  can  readily  be  obtained,  and  this  is 

equivalent  to  a  pressure  of  0*00003  of  an  inch  of 

mercury.     GeisJer   produced   his   machine    in 

1857|  and  an  account  of  Sprengel*s  modification 


can  be  read   in  the  Journal  of   the  Chemical 
Society  for  1865. 

Some  of  those  scientists  who  work  on  the 
borderland  between  the  provinces  of  chemistry 
and  physics  have  devised  other  methods,  amongst 
these  the  most  notable  is  that  due  to  Profs. 
Dewar  and  Tait.  It  is  an  application  of  the 
well-known  fact,  that  charcoal  will  absorb  and 
condense  gases  within  its  pores;  thus  Hunter 
found  that,  at  0"  and  760mm.  pressure,  171*7 
volumes  of  ammonia  are  absorbed.  While  ex- 
haustion by  an  ordinary  air-pump  is  going  on, 
charcoal  is  kept  heated,  and  when  the  pump  has 
reached  the  limit  of  its  efficiency,  the  charcoal 
is  allowed  to  cool  and  to  complete  the  vacuum  by 
condensing  any  remaining  air.  An  account  of 
their  experiments  is  given  in  Nature,  Jul^,  1875. 

Amount  the  most  recent  attempts  to  improve 
pneumatic  machines  are  those  of  Alvergniat  and 
Jamin,  who,  at  any  rate,  have  succeeded  in  pro- 
ducing some  very  beautiful  but  complicated 
apparatus. 

A  new  arrangement  has  now  been  invented  by 
M.  L.  Chiozza  de  Cervignano,  which  has  no 
stopcocks,  no  pistons,  and  no  vsJves.  It  is  com- 
posed essentially  of  a  series  of  tubes  united  to  a 
series  of  receivers,  the  whole  system  being 
movable  around  a  horizontal  axis.  Figs.  2  and  3 
exhibit  sections  of  this  apparatus  in  two  con- 
secutive positions. 

The  bulbs  ad  <;<;  are  the  receivers,  which  are 
for  holding  the  mercury  while  the  apparatus  is 
being  worked.  A  "rocking"  or  reciprocating 
motion  is  given  to  the  apparatus,  which  is, 
therefore,  communicated  to  the  mercury.  The 
mereury  tends  to  get  into  equilibrium  in  the 
various  tubes  and  bulbs,  and  so  leaves  the  tube 
S,  drawing  with  it  the  air  it  contains,  thus  pro- 
ducing a  rarefaction.  The  air  withdrawn  follows 
the  direction  of  the  arrows.  Each  »* rocking" 
produc^  a  certain  amount  of  rarefaction,  and  by 
continuing  the  process  a  good  approximation  to 
an  absolute  vacuum  can  be  obtamed. 

Suppose  the  apparatus  to  be  rotated  through 
an  angle  of  45°  on  the  axis  A,  the  mercury 
runs  out  ^  of  the  tube  S  and  out  of  the  reservoir 
d^  dragging  with  it  air  from  tube  S,  which  is 
connected  at  8  with  the  vessel  which  is  to  be  ex- 
hausted. This  causes  the  rarefaction,  for  the  air 
is  obliged  to  occupy  a  greater  volume. 

Next  comes  the  expulsion  of  part  of  this  air. 
In  order  to  effect  this  it  is  merely  necessary  to 
rotate  the  apparatus  back  on  its  axis  into  its 
initial  position.  During  this  movement  the 
mercury  in  bulb  c  runs  iMck  into  tube  S,  the 
reservoir  d  refilling  and  compressing  the  air 
which  has  previously  been  drawn  into  it.  Owing 
to  this  pressure  the  mercury  in  tube  F  passes 
into  bulb  a,  and  allows  free  egress  to  the  con- 
fined air,  which  escapes  at  last  through  the  tube 
F,  and  then  by  way  of  m'  and  q  into  the  atmo- 
sphere. 

These  two  operations  correspond  to  the  work 
done  by  the  first  stroke  of  the  piston  in  ordinary 
pneumatic  machines — rarefaction  and  expulsion. 

In  order  that  the  mercury  may  not  fill  a  com- 
pletely, which  would  obstruct  the  expiration  tube 
/,  and  thus  ixnpede  the  passing  out  of  the  air,  a 
small  reservoir  can  be  arranged  close  to  a,  which 
shall  receive  the  surplus  mercury ;  then,  during 
the  inverse  movement  of  the  apparatus,  the  mer- 
cury contained  in  b  will  run  through  the  tube  x, 
and  will  go  to  join  that  which  will  already  be  in 
the  reservoir  C. 

As  far  as  can  be  judged  this  new  pneumatic 
machine  seems  to  be  very  efficient ;  that  being 
so,  its  simplicity  of  construction  and  action  will 
be  certain  to  commend  it,  for  it  must  necessarily 
be  comparatively  inexpensive,  and  it  has  no  com- 
plicated valve,  stopcock,  &c.,  to  get  out  of  order 
and  BO  cause  trouble. 


THE  PABIS  EXHIBITIOH, 

THE  Paris  International  Exhibition,  now  in 
full  sway,  is  attracting  the  attention  of  the 
whole  world  by  the  vastness  of  its  proportions, 
and  by  the  intelligent  manner  in  which  the 
exhibitors  of  all  nations  have  arranged,  in  the  space 
allotted  to  each,  the  natural  products  of  Uieir 
soil  and  the  marvellous  inventions  due  to  their 
fertile  genius.  The  whole  area  of  the  exhibition 
is  about  175  acres.  In  this  space  we  find  not 
only  the  usual  exhibitions  of  the  progress  of 
modem  industry,  but  also  a  series  of  very 
interesting  ethnographical  and  historical  exhibi- 
tions. Of  the  latter  we  shall  have  nothing  to 
say  to  our  readers — they  are  altogether  out  of 


the  scope  of  these  articles,  inasmuch  as  a  descrip- 
tion of  them  would  be  useless  I  have  no  douot 
that  all  of  ^'ours"  who  come  to  Paris  wiU 
spend  many  pleasant  hours  in  this  instructive 
and  recreating  part  of  the  exhibition,  in  which 
they  will  be  sible  to  observe  the  different  habits 
of  Asiatic  and  African  people,  and,  so  to  speak, 
make  a  Hving  trip  round  the  world  in  a  very 
short  space  of  time. 

Our  attention  will  be  specially  directed  to  the 
mechanical  and  physical  yaxi  of  the  exhibition. 
On  a  general  survey  of  the  buildings  the  vifdtor 
is  struck  with  the  fact  that  iron  plays  a  most 
important  part  in  the  structure  of  all  the 
galleries,  and  as  most  remarkable  examples  of 
the  triumph  of  iron  we  must  mention  the  Eiffel 
Tower  and  the  Palace  of  Machines.  The  total 
height  of  the  Eiffel  Tower  is  980ft.,  and  its  four 
pillars  constitute  a  square  base  whose  side  is 
425ft.  in  length.  These  four  pillars  comprise 
four  immense  iron  arches,  and  support  the 
first  platform  at  a  height  of  175ft.  above  the 
ground.  We  need  hardly  say  that  the  pillars 
are  inclined,  and  that  one  of  the  great  difficulties 
of  the  edification  of  the  tower  was  the  mounting 
of  these  pillars,  because,  as  soon  as  the  ironwork 
had  reached  a  height  of  85ft.,  the  centre  of 
gravity  of  the  structure  fell  outside  of  the  sup- 
porting base,  and  the  whole  thing  had  to  be  sus- 
tained in  the  exact  position  and  with  jTreat 
difficulty  by  means  of  cranes,  special  scanold- 
ing  had  to  be  made  to  support  the  horizontal 
beams  of  the  first  platform,  and  when  these  were 
placed  the  inclined  beams  of  the  pillars  were 
brought  to  coincide  with  the  first  by  a  slight 
rotation  on  their  lower  extromities. 

The  four  arohes  of  the  first  port  of  the  tower 
have  a  height  of  155ft.  and  a  span  of  138ft. 

The  four  pillars  of  the  tower  continue  for  the 
first  to  the  second  platform  to  a  height  of  3H0ft. 
This  platform  is  also  squaro,  and  is  about  90ft. 
in  diameter.  From  this  point  the  stmcturo  of 
the  tower  changes.  We  have  no  longer  four 
separate  pillars,  but  ordy  one  squaro  ocMumn  of 
iron  lattice-work.  We  thus  reach  the  third 
platform  at  a  height  of  900ft.  The  vidw  from 
this  platform  extends  to  a  distance  of  56  miles. 
Above  the  third  platform  thero  aro  a  series  of 
rooms,  which  aro  reserved  for  M.  Eiffel  and  for 
different  observatories — astronomical,  meteoro- 
logical, and  micrographical.  The  tox\-er  is 
surmounted  by  powerful  electric  lights.  In 
case  of  an  accidental  inclination  of  the  tower, 
four  powerful  hydraulic  presses  have  been  lodged 
in  the  foundations  of  the  pillars,  so  as  to  be  ai>le 
to  raise  them  slightly  if  necessary. 

The  public  have  access  to  tho  first  and  second 
platforms  by  the  stairs  or  by  means  of  lifts.  The 
lifts  aro  carried  on  tho  inclined  rails  by  chains 
and  pulleys  worked  by  hydraulic  power.  From 
the  second  to  the  third  platfoim  there  is  a  double 
lift  composed  of  two  cabins.  The  lower  one  is 
borne  on  hydraulic  pistons,  and  the  upper  one  by 
chains  passing  on  pulleys  at  the  top  of  the  tower, 
and  fixed  to  the  lower  cabins  at  their  other 
extremity,  so  that  when  one  cabin  ascends,  the 
other  descends.  Of  course,  the  public  have  to 
piss  from  one  to  the  other  at  the  middle  of  the 
course.  The  weight  of  the  iron  employed  in  the 
construction  of  the  tower  is  about  7,000  tons,  and 
thero  are  over  12,000  separate  pieces. 

Another  triumph  of  iron  is  tho  Palace  of 
Machines,  1,400ft.  in  length,  380ft.  broad,  and 
158ft.  high.  The  metallic  arcs,  having  a  span  of 
380ft.,  which  constitute  this  vast  buildmg,  weigh 
about  200  tons  each.  In  order  to  allow  free 
dibition,  they  arc  articulated  at  their  summit  and 
at  their  extremities,   where  thoy   rest    on  the 

ground.  c.  Detaille- 

[To  be  continued.) 


JAHES'S  SHTJNTEB'S  COVPIINO 

BOD. 

AN  improvement  on  the  simple  coupling-rod 
for  the  Ubo  uf  train-marshallers  and  nhunten 
has  been  patented  by  Mr.  W.  James,  of  Eldon- 
^trect,  South  iShields.  Ilitherto  the  dc\-ice  used 
for  this  purpOHO  has  consisted  of  a  curved 
or  twifited  hook  secured  to  the  end  of  a 
pole  or  shank,  without  any  arrangement  for 
effectively  gripping  the  coupling-link,  with  the 
result  that  the  link  occasionally  slips  off  the 
hook.  According  to  this  invention,  the  socket 
of  the  hook  is  so  made  as  to  leave  space  for  a 
movable  tooth,  which  is  operated  by  a  rod  pre- 
ferably sunk  into  the  pole  or  shank,  and  com- 
municating with  the  handle  end  of  the  latter, 
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cnifBMatMT  «•&>£  Wine  ifivin  (m  tbe  rod  and 
tiMlk  bf  lanuu  of  B  curved  l£rer  «r  bandl«  niic- 
(•Ur  aoBtnid  and  motrolled  bf  &  Bpitof  gabiUn- 
tiiOp  aaakigaaa  to  the  amBgODent  at  the  lock- 
■n^C  darim  on  a  locoaotivs  rsTeraing  lever. 
ITaAh  iwnakl  eottditioiu  tbo  Bprms  keepa  the 
Cmm  «f  tka  tooth  within  the  socket,  and  on 
3aglgi««Iu)k  for  the  putpoie  of  ccnpling  or 
ii«iT— fB«g_  tha  oompramon  of  the  spring  bj'  the 
faui4«f  (k«>ttaadmnt  ^jecta  the  tooth  Hgainat 
tke  fiafe;  irmlr  gripping  tha  hubp  ogainit  the 
«Ai  ol  tks  kook,  which  can  then  be  Kuuipoiated 
witk  rraatei  (i«m  and  cortaioty  than  hra  hitherto 
Imu  boBil  to  b«  pnutictble.  The  releue  at  the 
apring'  h^  witbdniria^  the  tooth  towards  tiie 
ooefat  iucBngM  the  xiw,  and  allowa  the  link 
fladlM«kt«  Meonsagamdiaconnectod.  Figa.  2, 
.1,  ud  «  an  crat-asctioni  on  the  Hnea  WX. 
V  Z,  aad  U  r  in  Fig.  I  reapactiTal;,  and  Fig.  4 
•1 K  i-ro^aactisn  af  the  movable  tooths,  a  is 
fin  ondioarf  wooden  pole,  sinilir  to  Oioae  now  in 
lUB  Car  railway  coupling  and  luiooQpling,  on 
■hick  tiM  hoak  b  U  fitted  b;  means  at  t^e  aocket 
'-  iaaavwett-kaown  maanari  if  is  an  iron  hoop 
iiannluiK  Ulo  pole  a  near  the  handle  end  of  the 
siMB,  and  tanninating,  on  its  upper  tide,  in  a 
pair  of  lags  or  horns,  d',  between  which  the 
<ran«d  larer  *  ie  mounted  on  a  pin  rf".  To  the 
oad,  ^,  of  short  arn,  f.  of  lever  d'  one  end  of 
mit,  ^,  u  attached  by  means  of  a  dovfale  eye  or 
cjtlHrwiflB,  the  outer  end  sf  this  rod  being 
tritiAad  to  tha  tooth  f  situate  in  a  recns  in  the 
Iwak-eBd  of  pole  a,  and  undeiTieatb  the  hook 
MiK-bettf.  Thia  rod  j>,  which  may  be  of  three- 
.-gitaentk  round  iron,  works  in  a  nuave  formed 
•  a  tha  pale  »,  and  it  is  protoeted  ojid  guided 
tkrriieia  \sj  means  of  u  brass  or  other  plate,  d', 
•»tvt*A  to  the  polo  ae  shown  in  Fig.  3.  The 
leag  am  ^  of  lever  if>  ie  contrelled  by  u  spring 
A',  ta  arran^d  u  to  exert  the  presaure  due  te 
il«  Mtilience  in  an  upward  direction,  soasto  keep 
if  ruMd  Hp  fnan  pole  a,  the  effect  of  which  ' 
bipp  tkeahort  arm  S"  in  an  invacrl  pontic  , 
ah«wB  ia  Fig.  J),  and  aa  rf*  ia  connect«d  by  rod 
>#  to  tooth  d',  the  latter  is  also  nonaally  kept  in 
Ka  inward  positioa,  as  shown  in  Fig.  1.  The 
iipnmliaB  of  the  invention  is  thus  as  follows  ; — 
The  oponitor,  holding  the  polo  in  his  two  hands, 
liiriag  slipped  the  liosk  h  over  a  coupling- link 
sark.  aa  c,  shown  in  section,  he  then  depreas(« 
•f  in  oppoaition  to  the  spring  pressure,  as  shown 
\-»!  dottod  linesrin  Fig.  1,  the  immediate  effect  of 
■ahieh  if  to  project  the  tooth  rf  against  the  link. 
.-u  Rkown  in  dotted  lines  in  Fig.  1.  The  link  {■, 
Vutm  iacimed  between  the  outer  jaw  of  the  hook 
iandtlw  tooth  rf",  with  the  result  that  the  Unl 
•-ta  be  nunipulalod  with  greater  ease  and  L-er' 
Ciio^  tkaa  has  hitherto  been  found  to  be  prjC' 
CicaUe. 


npon  tlm  face  of  a  diac,  which  is  mounted  like  the 
faca-plate  ol  an  ordinary  lathe.  There  is  no 
other  connection  between  the  cylinders  and 
wheel,  and  their  reepectiva  centiea  are  set  at  a 
given  distance  apart.  This  eccentricity  is  vir- 
tuallr  the  crank  radius,  and  it  will  be  seen  from 
diagram  that  No.  1  cylinder  haa  its  piston 


these  ports  ao  that  pressure  shall  be  odniitt*] 
while  the  pistons  are  moving  oafwaidty,  ml 
exhaust  occur  during  their  return. 

Whether  such  presauTe  ariaaa  from  wstci. 
steam,  comDresaed  air,  or  any  other  sonne,  il  ii 
equally  aTBUBble  for  driving  this  deaciiptuD  cl 
engine,  and  it  remains  only  neceaaary  to  pionla 


BIRO'S  FATEHT  WATEK-MOTOK  OR 

STSAX-sironrE. 

THK  gMieml  principlo  ai>on  which  this  engii 
is  renstnicted  may  [lerhapa  be^t  be  described 
Ik  (he  analogy  of  Gxing  the  flywheel  of  an  or- 
diaaty  engine    instead    of    the    bed;    thus  thi 
adsHMian  of   pressure   would   cause    the   wholi 
tTW^oO  to  revolve  around  the  Crank  centre.    Such 
at  aepaitum  from   all   farmer  practice  involves 
UMKadrrnblo  changes   in   every   feature   of  the 
i^n*,  and   K   is   worked    out  in  the  manner 
fwii  in  the  annexed  dingram.    There  ore  four 
Bden,  oach  separate  from  the  other,  and  not 
I  tottcther,  but  taming  freely  round  a  common 
■.  TlMirptstoB-rodaareaUcannectedwithpins 


close  to  the  bottom  of  a  stroke,  while  No.  3 
cylinder  has  \\jt  piston  fully  out.  Nos.  2  and  4 
cylinders  in  the  meantime  having  their  pistons 
in  intermediate  positiona.  In  the  central  boss. 
and  opposite  each  cylinder,  there  ia  a  steam  port, 
and  this  boss  turns  round  and  beara  against  a 
fixed  valve  face,  provided  with  inlet  and  outlet 

ports.    It  is  thoa  only  neocaasry  to  anange  all 


methods    of  regolntior 


simply  done  by 


length  of  the  inlet-jiorts,  and  thus  to  alld  t' 
rate  c*  expansion  either  by  hand  or  ^mTn^ 

But  with  wafer  any  provision  for  '*Kal'■'^; 
must  become  a  change  in  the  stroke.  pronJ«'j' 
revohitions  are  to  be  maintained  ronrtMi'- . 
thenrw  rorolTing  engine  thia  is  aci-ooirhiM*" 


Imn  81.  IBBfl. 
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the  simploit  pouiblfl  manner.  Alrea<l}r  it  hni 
been  noted  thxt  the  strokes  of  the  pistons  ire 
dottnnined  hv  the  eixieotridty  or  dixtance  apart  of 
Ihe  centre*  ot  their  revolution  and  the  centre  of 
the  cylinder's  revolution,  and,  when  these 
centres  coincide,  there  ia  no  itroko  irhat- 
vver.  A  screw  or  ram  armngoment  is  pro- 
Tidcd  which  ahull  effect  the  requirod  changes 
in  the  eccentricity,  and  such  runs  consti- 
tute H  second  ensfine,  with  its  vnlvea  actunted  by 
mr  doeiied  kind  of  governor.  At  the  balls  of 
mich  goreinor  extend  themselves,  so  docs  the 
itralte  alter,  and  re^lntion  can  be  hud  just  as 
i;ood  as  with  unv  variable  ezpansion  engine  ;  and 
in  driving  a  dyniuno  with  variable  load,  for 
example,  it  is  easy  to  follow  the  changes  in 
«lmke  as  lamps  are  added  or  taken  away. 

At  a  centr^  position  there  is  no  strolce  what- 
\'VCt:  but  by  moving  the  (.ylinder  stud  to  the  aide 
opposite  that  shown,  a  change  in  the  direction  of 
metion  issses,  and  thus  these  hydraulic  engine* 
«n  give  their  full  power,  or  any  part  thereof,  in 
vither  direction  of  motion.  Thiifoatumisof  valuein 
driving  capstans,  and  the  engines  aio  driven  SOO 
to  &00  revolutions  per  minute  tor  drawing  up  the 
slack  rope,  or  towing  light  cruft  with  shortened 
stroke,  renorving  the  full  power  for  such  time* 
only  aa  may  be  required  for  toa-ing  large  vessels. 

For  the  smaUer  purposes  of  a  domestic  motor 
^ving  one  or  two  man-power,    the    compi 
^rran^ment  is  shown  by  the  annexed  woodc 
Here  is  a  machine  ^-ith  throe  gunmotal  cylinders 


<lri< 


in^ment  is  shown  by  the  annexed  woodcut. 
'i  a  machine  ^-ith  throe  gunmetal  cy"    ' 
by  water  from  the  street  main,  and 


ing  absnt  sne  msn'a  power.  This  motor  has  long 
hccn  u»ed  for  driving  knife -cleaning  rancliines 
ind  sewing-machines ;  and  its  competence  to 
start  or  stop  anywhere,  and  to  go  at  any  speed, 
renders  it  extremely  useful.  Indeed  there  is  no 
ditbculty  whatever  in  stopping  a  knife -cleaning 
DUchinD  with  its  finger  over  the  spot,  nor  in 
driving  a  sewing-machine  and  stopping  tho 
nf(*ile  Jialf-way  np  or  down;  a  spring  atop- 
v.itre  being  used  for  this  purpose. 


THE  "0PTIMTT8"  WIDE-ANGLE 
EXTEHSIOir  CAHEBA. 

THE  new  wide-angle  extomdon  camera  intro- 
duced by  Messrs.  I'orken,  Son,  and  Ray- 
nient.  of  Hatton  Giirdcn,  will  commend  itself  to 
the  attention  of  photographers,  as  it  meets  all 
thtir  wants  as  well  as  can  be  expocteJ.  It  will 
go  into  a  taieo  having  internal  dimensions  ot  9in. 
by  Din.  by  21in,,  and  weighs  only  31b.  while  it  is 
rigid,  and  ttie  uttnchmonin  so  Hrringcd  that  the 
Jens  can   bo  turned  dov^  through  the  ring  to 


which  the  tripod  logs  are  attached.  The  illua- 
fnitiin  annoied  shows  in  a  graphic  manner  the 
I'mibiliiies  of  Ihe  cnmo™,  and  ouplains  how  (he 
f'li'Hising  screen  and  body  can  be  brought 
lOM-anli  the  front  of  the  baBO-bnnnl  so  as  to 
[ircvcnt  obstruction  or  cntling-o(t  of  the  view, 
vhcn  lenses  of  widc-anglo  aperture  and  short 
(tiem  are  used.  It  is  provided  n*ith  all 
the  modem  improvements  or  devices,  double- 
swing  arrangement,  and  long -focussing  adju.rt- 
ment  by  means  of  a  ratk,  whiiji  is  so  dedgned 
■n  to  fiitilitiite  quick  alteration  by  putting  the 
r.ir-k  out  of  gciT.  Like  all  Slessrs.  I'erken,  Son, 
'ind  liiyment's  productions,  the  cnmera  is  well 
m-.de — it  has  "come  to  stop,"  as  tho  Yankees 
viy —  iind.  wo  have  no  doubt,  will  meet  with 
ipprov.il  alike  from  professional  and  amateur 
jihilographers. 


A  SIUPLE  AI£  BATH  FOE  LASOBA- 
TORY  USE.' 

'pnE  !ijr  bath  ordinarily  used  in  chemical  labora- 
A      lories    (or    drying    precipitatea,   (or   making 


\  regards  simpUc 
)  other  good  fe 


door,  tubuluie  for  thermometer,  ahelvea,  stand,  &c., 
works  no  more  satisfactorily  because  of  its  some- 
what elaborate  or  difficult  construction.  In  [ha  cuts 
'mple  substitute  for  this  ap^joratus,  that 
—  ihcily  cannot  well  be  excelled,  while 
features  certaiuiy  operate  to  com- 
fuists  of  an  inverted  llower-pot  sub- 
upon  an  ordinary  tin  pan  or  sand  bath,  the 
whole  beingcarried  by  atripodor  retortstand.  The 
aperture  at  the  top  serves  to  reooive  a  perforated 
cork,  through  which  ■  thermometer  is  pused.  An 
orduiaiy  Bunseu  burner  is  used  to  hent  it.  As  the 
sand  bath  directly  over  tho  burner  becomes  verr 
hot,  it  is  advisable  to  invert  u  second  smaller  sand 
bath  within  the  first,  as  shown  in  Fig.  2.  This  pre- 
vents too  direct  a  radiation  of  heat  from  the  hot 
metal.  Upon  this  the  httle  stand  or  bent  triangle 
sapportiug  the  crucible  or  watch  glass  contaiuitig 
"'-substance  to  be  heated  may  be  placed.      Ths 


thermometer  i 


onld   b 


oork  until  its  bulb  is 


.of  t: 


holes  ai  any  si 
rough  it  with  ai 


tnre  at  that  point.  The  entire  arrangement  is 
shown  in  extenial  view  iu  Fig  1 . 

To  place  a  vessel  in  it  or  to  remove  one.  the 
tlawer-pDt  is  lifted  off  the  sand  baths.  It  will  be 
observed  that  its  porous  nature  provides  a  spedesof 
ventilation,  while  its  compositiou  aasures  it  against 
corrosion.  It  even  protects  the  plates  below  to  a 
considerable  extent,  as  drops  of  water  or  other  fluid 
cannot  run  down  its  sides  as  it  oools. 

But  cOHVouieot  as  it  is  in  the  role  of  air  bath  for 
simple  ilrying  operations,  it  will  be  found  more  so 
where  drying  tubes  or  retorts  have  to  ba  manipulated 
at  constant  temperature.  The  flower-pot  can  be 
perforated  at  any  place.  Bud  holes 
shape  can  be  drilled  and  cut  I  ~ 
knife,  file,  or  other  implemeal 

temperature  in  a  stnught  drying  tube.  The  holes 
to  receive  this  tube  can  be  drilleiT  in  a  tew  minutes. 
The  arrangement  as  shown  is  of  the  simplest  kind, 
but  it  the  usual  bath  was  used,  it  would  require  a 
special  tubulation  to  be  introduced  or  contrived  for 
the  tu!>e  to  pass  through.  Flower  pots  cost  so  little 
that  there  need  be  no  heaitation  iu  preparing  them 
for  special  uses. 

In  Fig.  4  a  U  tube  is  shown  as  being  heated, 
while  iu  Fig.  5  a  retort  occupies  the  bath,  and  is  in 
use  tor  fractional  distillation  or  other  operation 
requiring  a  omstaut  temperature.  In  all  casee  it  is 
better  to  use  the  seoond  bath  inverted  within  the 
chamber.  It  conduces  greatly  to  the  maintenance 
otan  even  temperature  throughout  the  whole  space. 
A  hint  may  also  be  taken  from  the  heavy  drying 
plate  totmerly  perhaps  more  used  than  at  present. 


If  for  the  light  metal  pans  a  heavy  plate  ti"-  °^ 
more  in  thickness  is  substituted,  the  temperature 
will  not  be  subject  to  as  rapid  variations,  and  teas 
difficulty  will  be  experienced  in  keeping  a  constant 
temperature.  The  tray  furnished  with  the  next 
large  size  of  pot  may  be  used  instead  o(  the  sand 
batn  upon  which  to  rest  the  inverted  flower-pot. 
This  givesan  absolutely  non-corTodihlaoonstructLOQ- 
When  the  bath  is  in  use  (or  drying  substances,  its 
top.  which  is  at  a  rather  low  heat,  affords  on  excel- 
lent place  for  drying  precipitates  wrapped  in  their 
filter  papers.  Its  acts  in  two  ways.  It  is  generally 
just  hot  enough  to  dry  them  with  reasonable  quick- 


apillar 


ir  o(  spurting,  and  it  also  acts  by 


sents  in  Uie  last  respect  the  porous  tUe  or  blotting 
paper — appliances  too  little  appreciated  by  chemists 
hare.  Itmust  be  remembemd  that  the  diying  o(  a 
precipitate  by  evaporation  leaves  all  the  impurities 
of  the  wash  water  conceutrated  therein,  whilu 
capillary  abaorption  removes  a  great  part  of  both 
wash  water  and  its  impurities,  thus  conducing  to  the 
accuracy  of  the  work. 


PHEVEHTION    OF    KA0NETI3H    IN 
WATCHES.' 

OXE  peculiarity  of  modem  progress  is  the  extent 
to  which  advancement  in  one  direction  exerts 
ou  influence  in  others  which  before  had  seemingly 
no  connection.  This  is  well  illustrated  in  the  recent 
improvements  in  watch  construction.  Owing  to  the 
very  general  employment  ot  the  dynamo,  motor, 
and  other  electrical  appliances,  a  pressing  demand 
is  arising  (or  a  wotch  which  cannot  lie  affected  by 


the  construction  of  a ^.  .-         

a  rather  intricate  piece  ot  mechanism.    This  is  r 
Lhe  case,  as  it  is  in  principle  quite  simple,  consisting 
essentially  ot  a  tram  of  nve  wheels  and  a  governing 
attachment. 

In  this  train  there  is,  first,  (he  largest  wheel  in 
the  watch,  the  barrel,  a  flanged  whed,  which  con- 
tains the  main-sprinE.  This  power  wheel  is  geared 
into  ths  centre  wheel,  whose  staff,  or  arbor,  carries 
the  minute-hand.  The  centre  wheel,  in  turn, 
actuates  what  is  called  the  third  wheel,  whose 
function  is  simply  to  reduce  the  speed  ot  the  nex' 

_i ,  ■      *L_  t^;^    * J  *!._  i-...ii.     « l..^—  ^.tf 
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to  the  last  wheal,  the  fifth,  or  escapemeot,  to  which, 
by  neaiu  of  &  levar,  ia  attached  the  gaiemuig  ^p- 
pantui,  and  it  ia  in  this  latter  that  wa  hare  whjit 
nuf  be  coDiidered  tha  vital  part  of  the  mechatiiiim 
— amca  the  time-keeping  qualitieB  depend  almost 
wholly  upon  it ;  and  it  is  also  the  portion  to  which 
the  time  and  attention  of  the  makar  is  chiefly  given, 
and  whosa  oonatnictioa  and  odjuntmant  l&i^ly 
deteimines  the  cost  of  the  moTement. 

The  goveming  of  a  watdi,  to  make  it  a  time- 
keaper,  is  accoioplished,  primarily,  through  the 
balance  and  haii-apiing  ;  the  balance  wheel  playing 
the  part  of  the  pendulum  in  a  clock— so  that  it  may 
bo  regarded  Bt  au  osdtlating  pendulum— while  the 
boir-apring  takes  the  place  of  the  pull  of  gravity. 

luto  the  coarse  t«oth  of  the  escapement  wheel,  the 

Sleti  oarriod  by  the  fork  play  alternately.  The 
k,  being  in  direct  conuection  with  the  balance 
staS,  is  kept  io  vibration  by  the  combined  action  of 
the  main  and  hair-springB.  The  free  end  of  tiie 
hair-ipring  is  attached  to  th«  balance  staff,  and  coils 
and  ceooils  with  its  reciprocating  motion.  As  the 
hair  and  main-springs  bM  against  each  other,  the 
recoil  of  the  mam-Bpnng  delivered  by  the  escape^ 
meut  turns  the  tialimce  through  a  portion  of  a 
revolution  and  coils  the  halance-spring.  When  all 
the  energy  of  the  impulse  of  the  balance  it  speut  in 
coiling  its  ejiring,  it  pauses,  and  the  elasticity  of  the 
hair-spring  in  recoil  moves  the  balance  iu  the  oppo- 
site ditectiitn  to  its  Qrst  position. 

This,  in  brief,  is  the  mechanism  and  action  of  the 
ordinary  watch.  To  control  this,  so  that  it  may 
ruu  accurately  and  lie  relied  u)iiiq  under  widely 
varying  conditious,  is,  however  a  dJHicult  ta'^k. 
The  main-spring,  it  mii.~t  bo  reniombereJ.  simply 
furnishes  the  power  to  keep  the  works  moving, 
having  nothing  to  do  with  the  rate  of  the  watch ; 
this  can  be  affected  only  in  the  controlling  combina- 
tion of  halauce  and  hair-spring,  and  any  disturbing 
cause  affecting  the  elasticity  of  this  spring,  or  alter- 
ing the  moment  of  inertia  of  the  balance,  produces 
ils  carrespondiug  change  in  the  rate. 

Tlius  the  effect  of  temperature  on  a  watch  uot 
compensated  is  very  marked.  An  increase  of  G2" 
T.  has  canted  a  loss  of  393  seconds  in  2(  hours ;  G'i 
seconds  of  this  loss  being  due  to  eiiiansioa  of  the 
diameter  of  the  balance,  the  lesfaened  etectricity  of 
the  spring  resulting  in  a  Ion  of  31:!  seooDdt,  while 


a  further  loss  of  19  seoouds  was  due  to  increased 

length  of  the  spring  through  eipaniion. 

To  obviate  this  the  balance  is  usually  compen- 
sated by  being  constructed  of  two  metals — brass  and 
steet — which,  by  their  unequal 
pansion,  change  the  moment  of  inertia  of  the 
balance,  so  as  to  counteract  these  defidences. 
clear,  then,  that  any  condition  which  otl 
alters  the  electric  power  of  the  spring,  or  an, 
having  a  varying  influenqe  on  the  holanoe,  must 
ultimatnly  affect  the  time-keeping  quahties  of  the 
watch.  Magnetic  influence  is  such  a  disturbing 
cause  ;  it  may  produce  a  slowing  or  increasing  of 
the  rate,  and  it  may  even  stop  thi        '  ' 

If  a  watch  has  been  exposed  ii 
the  balance -spring  m'~  '" ' 


a  variation  in  the  elasticity  of  the  tpring.  In  addi- 
tion, the  escape-wheel  and  fork  may  attract  eacli 
other  strongly,  and  the  balance,  in  turn,  with  these 
parts  may  be  attracted  by  the  magnetism 


It    I 


infrequently  happens  that  tliesj  forces  becomi 
adjusted  that  they  stop  the  balance  on  a  "  dead 
centre."  The  magnetism  of  most  of  th«a  parts, 
however,  acts  as  a  constant  factor,  and  produces 
merely  stoppage. 

With  the  magnetiiied  balance  the  case  is  diffarent. 
It  revolves  in  a  field  of  constantly  changing  polarity, 
due  to  the  motion  of  the  steel  escape  wheel  an  i  the 
main-tpring.  The  first  would  occanon  a  throbbing 
rate,  and  scara^ly  be  noticeable  in  the  long  run ; 
the  second  would  alter  the  rate  irregularly,  at  times 
accelerating  and  at  others  retarding  the  balance. 
These  would  not  necessarily  compensate  each  other, 
and  would  spoil  the  time-keeping  qoolities  of  the 

The  chances  of  eipoauie  to  magnetic  influenoa  are 
numerous  and  constantly  multiplying,  owing  to  the 
increasing  use  of  electricity.  The  electric  propul- 
sion of  tteeet  cars  is  one  thing  that  may  work  havoc 
with  ordinary  watches,  and.  as  its  employment  is 
spreading  so  tKpidlr,  will  doubtlaas  cause  a  general 
demand  (or  a  non-magnetic  watch.  Of  coursethere 
is  now  a  felt  need  for  this  amongst  electrioans 
generally,  and  those  employed  in  running  dynamos 
and  motors.    AH  the  stationary  iron  and  steel  about : 


a  railroad,  aa  well  as  the  c 
apt  to  be  more  or  less  magoetiBed.  EmplovFsM) 
travel  over  the  some  route  find  their  watdierona- 
sionally  becoming  unreliable.  Some  compsniw  Iu'p 

recogntsed  this,  and  adopted  preventive  meattan- 
when  once  a  watch  nos  become  magiJeli»].it 
can  usually  be  taken  out  without  harm.  <« 
method  that  has  given  satisfactory  results  ii  la  tn."! 
the   watch  rapidly  in    a  strong   field  of   omtUn' 

which  an  alternating  CL 

Dg  a  watch  non-magnetic.  One  u 
ase  of  iron,  hut  the  results  obtained  with  Ihw  iR 
onflicting.  Some  invcstigatorr  find  them  inaifi' 
ient  in  strong  fields,  though  they  may  afford  K&- 

Srotcction  against  weak  ones.     They  wen  ^ 
LvouT  with  railroad  companiee,  someof  vl>.<^ 
Hoke  their  use  compulsory. 
The  other  aims  to  make  the  watch  non-niipif« 


magnetic 


lughly  reliable  under  all  conditinni  of  wn: 
Ihp  balance,  brass  would  be  auflideotlj  a 
ordinary  purposes ;  but  in   onl*; 


impensa 


1,  then 


Btituted  for  the  steel.  In  onemokeof  tbc 
the  balance  and  lioir-spring  ore  made  o: 
palladium,  tha  rim  of  the  balance  consist 
alloys,  having  different  rates  o( 
a    Uioroughly    compensated 


capen 


mt  i> 


e  ttoppei  h 


to  that  the  watch  is  not  likely  to  b 
magnetism.  Another  leading  moke  of  nDu-uu^u- 
watches  employs  alloys  of  platinum  for  t-rlli  1 
balance  and  escapement.  The  non-magnetic  iiui 
ties  of  these  alloys  is  derived  from  combisstijn 
certain  metals  in  such  proportions  that  tlieii  "" 
-  -■■      qualities         "  '^-         -■—■--     — ■■ 


neutralise     sack    Mlio. 


magnetic   behaviour — that  is,  a  strong  aifji"  *■ 

affects  them  that  they  exhibit  polarity  in  lie  "J* 

der  as  the  inducing  magnet-     With  coppei.  IT'"- 

,d  silver     the    reverse   is  the  case.    Ths  fo™* 

e   termed  paramagnetic:  the  latter  dism**""' 

The  melalt  actually  entering  mto  the  slloj  nf  i" 

balance  and   spring  of    one    make   of    ftVi  •" 

pathidium,     platinum,     nickel,    and    slwi-F*?' 

magnetic;   aQvar,  copper,  and  gold— diann*"'' 
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tig.  a.    SECTION  A  B, 


is.  2.  the  ring  r  is  dioini  with  ipinl  >lol , 

iaing  bolta*  6,  M  «liown  Bt  b  4,  Fig.  8.  Two 
'  these  boite  were  used,  and,  wbto  irown  out. 
poned  into  a  Bquare  slot  Bbacn  in  sectioa  of  head 


,jn  ot  D,  throngh  the  position  ol  the  Modu,  is 

shown  in  Fie.  B.    Coinddent  with  theea  moTements 

bolts  ih^e  tack  snd  forth.     Thia  loots  pretty 

ipKcated.  but  there  ia  »  grttin  of  consolafion  as 

pKtof  the  dose;  the  wrench  naod  to  get  the  gears 

— '  — -I  in  never  gets  loat,  and  the  belt  neyer  got* 

in  thegesn. 

portion  of  the  section  (Fig.  1)  lying  under 


-t. 


TtuB  alloy  ii  ea^ble  of  b^ng  tempered  to  a  hi^h 
degree,  and  is  said  to  possess  aa  eUstidtf  mpenor 
to  steel. 

Though  the  introdnctioD  of  the  non-miignntic 
watch  is  compuvtirely  recent,  yet.  as  they  seem  to 
bo  correct  in  prindptCi  and  their  worth  undoubtedly 
proven  by  ngid  tests,  they  are  entitled  to  be  re- 
gajded  as  ntarkinf;  a  igreat  advance  in   horology. 

company  are  well  founded,  that  their  platinuiQ  alloy 
is  Bupenor  to  ateel  tor  use  iu  the  hair-apring,  since 
its  ehutjcity  ii  uot  the  result  ot  hanunsnng,  rolling, 
or  tempenng,  but  is  a  property  of  ths  metal  itoeu. 
They  atalfl  Uiat  the  spring  may  be  heated  red'hot. 
and  be  aa  elastic  as  before,  when  brought  to  its 
original  temperature.  Thus  the  attempt  to  render 
K  watch  nou- magnetic  has  resulted,  independently 
of  this  quality,  m  piodudng  movemeats  superior 
to  those  already  brought  to  such  a  high  state  ot 


B  C  li  of  Fig.  6. 


DETAILS  OF  SWEET'S  16m.  ENeiHE 
LATHE.' 

FIQ.  1  representi  a  longitudinal  section  ot  the 
head  stock,  in  wMcb  the  coustructioQ  is  dearly 
shown-  The  arbor  A  has  a  peculiar  arrangement 
ot  screw  tor  holding  the  face-plate,  the  Uireada 
being  out  parallel,  but  at  the  eod  and  ahoulder 
€apeis  are  made^^which  have  their  counterparts  in 
the  face-phit«.  The  plate  ia  not  fitted  closely  in  ths 
thread,  the  St  coming  at  the  two  tapers  and 
ahouldcT.  The  collar  and  bevel  wheel,  a  a,  are 
screwed  to  the  arbor,  and  have  no  tendency  to 
unscrew,  as  the  lathe  runs  iu  one  direction  only. 
The  steel  apider  S'  is  keyed  to  the  arbor,  and  has 
two  trunnions  projecting  from  diametrically  oppo- 
sitfl  pointa  with  their  axes  parallel  to  the  arbor, 
which  carry  the  four  spur  wheels,  bbbb.  The  hubs 
of  the  two  smaller  wheels  project  far  enough  to 
carry  the  two  la»er  ones  to  which  they  are  keyed. 
The  small  wheels  engage  with  the  internal  wheel 
referred  to  as  part  of  the  disc  D,  the  larger  ones 
bding  driven  by  the  alesve  S,  to  which  the  cone  is 
keyed.  When  the  gears  are  not  in  use,  the  disc  D  is 
drawn  up  to  the  end  ot  the  cone,  and  the  gear, 
train,  arbor,  and  disc  uU  turn  tonither,  the  h^idle 
H  bemg  in  the  position  shown  at  Fig.  2.  When  ths 
""S  Fret.  C.  I.  Kiao,  hi  Jihw>  JTsiAmiX. 


used,  the  handle  is  in  the  podtion  shon 
at  H,  Fig.  I.     The  tmnnious  of  the  apidsr  are  su] 
ported  at  the  ends  by  a  continuous  nng,  shown 
section  R,  the  rin^  being  fastened  at  two  raised 
>m  the  trunniona.     In  drilling 
screws,  the  holee  were  drilled 
into  the  bottom,  forming  reserroirs,  o  o  for  oQ.    Hie 
hole  was  continued  with  a  smallsr  drill  tor  a  short 
Ustance,  and  was  then  connedfld  with  the  outside 
jt  the   spider  by  a  hole  o\  drilled  at  an  angle  to 
Doindde  with  a  hole,  s",  drilled  through  the  disc, 
being  large  enough  to  allow  the  oil-can  to 
reach  through  to  o'.     A  plan  ot  the  spider  and  ling 
'    shown  in  Fig.  6,  with  section  in  Fig.  T.    The 

;tion  of  the  spider  S',  shown  in  Pig.  1,  '      -   ■  ■" 
Fig.  6,   and  the  aoction,  "'-    "    --  "-^ 
■^e  serrated  sorfaoe-   -' 

iginally      intended 

at,  by  throwing  out  the  blocks, 
which  is  shown  in  section  C,  the  disc  D  would 
be  screwed  up  against  the  end  ot  the 
throwing  out  the  gears.  It  will  b 
that  disc  D  ia  shown  drawn  close  to  the  inner 
the  hub  which  carrin  the  main  arbor  bearing,  and 
also  that  the  hole  ihrough  it  is  a  double  taper.  The 
ateel  box  projects  through  the  caatiog  a  '-' 
equal  to  one-half  tlie  thickness  ot  the  dii 
aod  the  huh  of  the  spider  have  a  taper  equal  to 
those  of  the  disc.  When  in  position 
that  D  has  no  contact  with  the  apida 
which  revolves  with  the  arbor,  there 
oceure.  When  the  disc  gears  are  out 
disc  is  drawn  to  the  taper  on  the  hub 
and  all  wear  ia  avoided  on  that  ude. 
was  conatruoted,  paralld  grooves  were  substituted 
tot  threads,  and  Uie  movflmeni 
cone  was  caused  by  a  lack  of  coinddence  in  their 
position.     The  handle  H    is    tsat  to  the  shaft  E, 


Rears. 


bearing  shows  the  vertical  shaft  3'  and 
gear  by  which  motion  ia  imparted  to  the  screw 
,  This  shaft  runs  in  the  sleeve  S',  which  also 
vertical  motion  imparted  by  huidle  H  ,  Fig.  2, 
disengages  geon  a  a ,  Fig.  1 .  A  traas- 
>n  thningh  t£e  centre  of  shaft  S ',  Fig.  3, 
shows  the  concectioD  at  this  point.  The  collar  on 
which  the  head  stock  swings  when  boring  tanen  is 
shown  at  r'.  Fig.  1.  The  lower  end  ot  shaft  S"  is 
square,  and  tils  a  bevel  gear  supported  in  position 
'-.  the  bed  casting. 

I  wish  to  call  auedol  attention  to  the  centres  of 
this  lathe,  as  I  beheve  them  better  than  the  taper 
itre.  When  tliey  were  introduced  here  I  thought 
.  idea  original,  but  have  ainoe  found  them  in  use 
the  heac&tock  eud  of  jewellers'  lathes.  Not, 
however,  tor  their  own  merit,  but  to  conform  to 
■  -      ■  iterxiiange  w'"- "  — 


nay  be  said  of  thom^ 


—that  they 


cleaned  at  the  angle,  aiid  if  there  are  any  particles 
of  dirt  in  the  holes  the  centre  will  dean  it  out  when 
put  in  place,  and  it  can  be  taken  out  and  put  in  in- 
definitely and  run  true. 


PHOTO  -  LITHOGRAPHIC 
TBAHSFEES." 

THE  usual  method  of  making  photo -lithographic 
transfers  is  upon  gelatine  made  seositiTe  with 
potassium  bichromate.  This  il  quite  sensitive 
enough  to  daylight,  or  to  electric  light;  but  if 
tranrfers  are  required  when  neither  day  nor  electno 
liirht  ia  available,  then  bichromated  gelatine  is  use- 
lesB,  and  some  other  method  is  wanted.  Try  this : 
—Make  a  print  upon  any  of  the  ordinary  bromide 
papera  of  commerce,  using  a  good  nagatiTe  from  a 
subject  in  line,  by  artificial  light ;  develop  theimage 
with  alkaline  pym.  then  wash  and  place  it  upon  the 
inMng-baard  ;  next,  blot  off  the  water  with  a  soft 
cloth,  and  dab  all  over  with  a  sponge  saturated 
withtranrier  ink  thinned  with  turpentine;  let  the 
turpentiDe  evaporate,  then  lake  a  glue  roller — i.e., 
a  type- printer' a  roller,  and  roll  until  the  whites  are 
quite  dear  ot  ink.  Now  soak  the  print  in  the  pypo 
again  for  a  few  sBcouda,  and  expose  it  to  Che  light. 
Knolly,  wash  free  from  pyro  and  hang  the  print  op 
to  dry.  When  the  print  ia  dry  it  is  ready  tor  the 
transferrer,  who  treats  it  the  same  as  he  would  any 
other  photo-lithogtaphio  Iranefer. 

The  only  way  to  fail  with  thia  method  ia  to  over 
or  under  eipoee  theprint,  or  to  use  a  bad  negative. 
ITie  negative  must  show  perfectly  dear  lines.  Some 
-*  »L- papers  of  ~—^ -*«.» 


gelatine  to  sucoe*d 

make  the  paper  at 

cated  process,  as  the  colour  of 

developer  is  not  all-importjint. 


■iecUy,  therefore 


0  little 


uileH'ttn 


iltitatiaCFahr., 
u  bromide  ;  stir  it 
"  "  isof  hydro- 


xmtQ  it  is  dinolved,  thou  add  10  m 
chloric  add  and  stir  well. 

In  lOoK.  of  water  dissolve  450  grains  ot  nitrate  of 
silver,  bringing  thia  aolutioii  to  the  same  tempera- 
ture as  the  gektino  solution  ;  now  proceed  to  pour 
the  silvBr  solution  into  the  gelatine  in  a  very  thin 
stream,  stirring  it  vigorously  all  the  time.  Now 
strain  it  into  a  worm  dish,  and  tilt  the  aolution  so 
that  it  is  only  along  one  edge  of  the  dish.  Havmg 
made  a  small  roll  o(  the  paper,  lay  one  edge  of  tho 
roll  upon  the  liquid,  and  as  it  curls  take  hold  of  it 
and  lift  it  alowly  up,  when  tho  paper  will  unroll 
itself,  and  receive  a  nice  even  coat  ot  emulsion. 
Hang  it  up  to  dry,  and  repeat  until  al 

I    transfers    i 


le  emulsion 


mner  side  ot  the  handle,  is  a  small  wheel  o,  let 

the  surface  ot  D  bf  a  counterbore.  'This  gear 
eagogea  with  a  contmnous  ring  r.  Fig.  1,  having 
enough  te^  cat  on  it  for  a  halt  revolution  ot  g. 
This  device  is  dnpUcatad,  niinni  the  handle, 
at  point*  g  g.   Fig.;  2,   shown    in  dotted  linesi 


For  haU-b 
chloride  of  oe... 

tioe,  drying  the  paper  at  as  high  a  temporatura  as 
possible  without  mdtinK  tho  gdaline.  Paper  with 
this  emuldon  upon  wiU  be  very  hygroscoiiio,  and 
must  be  kept  very  drj;.  Before  use  always  dry  the 
paper,  and  w — ■  -"-'-  y^'tr^ 
encourage  th 


This  pi 


u  again  before  developing 
-^eolation  of  ttie  gelatmc 


alf-t< 


d  washed,  then  inked  up  ai 


ibc£^^^ 
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direcM  for  tba  line  traoatcra,  followed  by  immer- 
non  in  the  devoloper.  uid  labaequent  eipoanra  to 
liKht,  wanhiiig,  and  drying.  To  transfnr  to  itons, 
trim  with  a  pair  of  long  ghean.  tlien  put  it  into  the 
djunping-book  until  quita  limp  i  then  oponffs  the 
back  of  the  transfer  with  a  solution  of  ouhc  acid 
one  put,  water  100  paite.  Take  great  care  tiat 
none  of  thii  solution  pels  on  the  front  of  the  trans- 
fer. Laj  the  eheet  m  position  upon  a  oald,  irj 
(tone,  and  pull  it  through  the  preea.  with  plenty  of 
proaanre,  Atb  or  »ii  times  without  lifting  the  tym- 
pan.  llie  paper  can  be  lifted  oS,  leavinKlha  image 
□  iuk  on  the  atoue.  Qum  it  in  uid  leave  it  tor  fire 
or  ail  houra  before  rolling  np. 


IDE'S  HfPEOTEI)  LATHE  CSVCK. 

THE  improved  lathe  chuck  shown  in  the  illustra- 
tiona  anueied  hae  been  patented  io  America 
by  Mr.  Samuel  Ide,  ot  Medina,  New  York  8t»te. 
One  of  the  views  is  in  perapeotiYe,  and  the  other  in 
loni^tudLDol  ie<^D,  with  the  ten)  repreaeuted  aa 
Gotting  on  the  opposile  dde  ot  the  work  from  which 


dampiag  screws  with  """"l"  biting  edges 

g  in  thnuided  I 


ends,  the  jawi  luTiiiE  a  i 
ers.  and  set  screws  working  in  threaded  open. 
and  oomiauiiicsti^  with  the  vertica 


facea  of  the  ahouldere,  while  adjustable  >oda  work 
in  openinga  of  the  jaw  on  a  level  with  the  horiioiital 
facea  ot  its  atepe  or  ahoolders.  the  set  aorewg  n 
iDg  the  adjustable  rods.    When  the  work  has 


bored  ^tirely  throaeh,  the  rods  are  moved  out. 
warda  a^d  interpoMd  between  the  work  and  thi 
bottoms  M  the  ahouldera,  thereby  holding  the  work 
out  of  c«itact,  and  preventing  the  pnmt  of  thr 
boring  tool  from  defaciug  the  jaws  after  poaaint 
through  the  work.  One  ot  the  most  Talitabls  ad- 
vantages of  this  improvement  ia  that  the  chuck  ii 
designed  to  hold  tapering  work  that  Che  comraoi 
chudc  will  not' hold,  while  it  ia  designed  to  hold  al 
work  more  sequnly  while  the  cutting  tool  ia  ii 
operation.  v 


SCIENTIFIC^  SOCIETIES. 

KOTAX  ABTBONOMICAL  SOCtETT. 

FRIDAY,  June  Hth.  Mr.  W,  H,  M.  Christie, 
Astronomer  Royal,  President,  in  the  chair. 
Mr.  Downing:  Seienty-fiio  presents  have  been 
received  since  the  tut  meetmB  of  the  aodety. 
Amongit  them  may  ba  mentioued  a  seriee  of  draw- 
nga  of  Jupiter,  made  with  the  reflector  of  3ft. 
ipcrture,  at  Birr  Cattle,  Poraonatown.  Also  there 
hoa  been  presented  to  the  society,  by  Mr.  Knobel, 
the  original  MS.  observations  of  Admiral  Smylhe'a 
Bedford  Catalogue. 

Mr.  Knobel :  With  regard  to  Admiral  Smythe'a 
I3S.,  it  has  been  hitherto  auppoaed  that  the  original 
iSS.  were  in  the  library  of  our  society  ;  ft)t  it 
.ppears  that  they  are  only  a  MS.  copy  in  Admiral 
Smythe'a  writing,  which  waa  pmpafed'forpubhca- 
tion.  At  a  sale  Tut  autumn  ot  Dr.  Lee's  MSS.,  I 
noa  able  to  obtain  a  targe  number  of  the  original 
notes  ot  obaervations  aa  made  each  evening  bv 
Admiral  Smythe.  These  number  many  hundred 
aheeta.  Unfortunately,  they  had  all  been  torn  in 
half,  and  the  bottom  and  top  halvea  had  been  in- 
discriminalaly  mixed,  and  some  bad  been  loat, 
"loufh  I  was  able  to  obtain  the  top  halves  ot  all 
le  observations. 

Mr.  Taylor  read  a  paper  on  "  Observations  of 
the  Spectrum  of  Uninua,"     The  first  obaervatipo 

made  on  Thursdav,  May  16,  1839,  at  Mr.  Com- 

I's  ObHTvatory.  fioiing.  when  tangfat  flutinga 
were  detected  in  the  spectrum  of  the  planet.  The 
it  atriking  featum  on  the  first  examination  were 
the  four  dark  bauds  in  the  orange,  green,  blue,  and 
yellow.  The  secoikd  dark  band  from  the  red  end 
~ae  by  far  the  broadest.  No  trace  of  any  sohtr  or 
arrow  linea  in  the  apectrum  was  visible.  As  com- 
were  difficult  and  no  meoauiementa  could 
ide,  light-curvea  were   drawn  by  two  inde- 

ndent  observeiv,  and,  on  oomporiaou,  these  were 
ad  to  agree  in  all  pirticulars.  Tlie  four  dark 
bonda  agreed  in  their  relative  positions  and  respective 
widtha.  On  the  ISth  he  again  observed  the 
apectnim,  and  conBrmBd  the  light-curve  made  on 
th?  leth.  Subsequently  ten  dark  bonds  were  seen 
and  the  positiona  measured,  as  well  as  Hie  position 
ot  M  bright  lines.  On  uooccosion  was  any  narrow 
line  seeuj  as  in  the  solar  apectrum,  they  were  found 
to  be  entirely  absent.  The  presence  of  the  broad 
flutinga  in  the  spertrum  of  TJranua  indicates  that 
we  must  considerably  modify  our  ideas  as  to  the 
phyaical  couatitution  otthe  planet,  and  it  most  be  to 
a  large  extent  aelf  •luminous—in  tact,  there  seema  to 
""i  a  complete  abseaee  of  solar  light  in  the  apectrum. 
Mr.  Knobel    '■■■•■-■■  •   '■ 


I  received  from  Dr.  Hoggins  yesterday  on  the  sami 
subject.    Dr.  Huggins  writes  under  date  June  11 


pariaonav 


result  I  have  juat  got.  I  have  auoceaded  by  ]ihoto- 
graphy  in  salving  the  question  of  solar  light  in  the 
spectrum  of  Uronua.  With  aa  exposure  ot  two 
hours  I  got  on  the  3rd  June  a  Hue  spectrum,  extend- 
ing to  M  in  the  ultra  violet.  In  the  apectrum  ot  the 
planet  all  the  chief  Frauiihofer  lines  are  distinctly 
seen,  and  I  am  unable  to  distinguish  any  other  lines 
bright  or  dark.  It  is  certain,  therefore,  that  the 
light  ot  the  planet,  in  this  region  ot  the  spectrum  at 
least,  ia  solar.  In  187 1 1  sent  a  paper  to  the  Royal 
Society  on  the  visible  spectrum  ot  Uranus,  and 
gave  a  map  and  measuiea  of  six  dark  bends.  1  was 
unable,  on  account  ot  the  feebleness  of  the  light,  to 
catch  the  solar  lines.     In  18T2  Vogel  worked  on  the 

rtram,  and  he  also  confirmed  my  observation  ot 
absorption  lines.     The  weather  since  June  3rd 
has  not  permitted  me  to  observe  again  the  visible 


Mt.  Maunder  said :  I  observed  the  spectrum  of 
branns  two  or  three  years  ago  with  our  VHd. 
equatorial  at  Qreenwich,  and  I  waa  able  to  see  the 
some  dark  bands  which  Dr.  Huggins  and  Vogel 
have  observed.  I  found  the  apectrum  of  Neptnns 
was  so  taint,  that  it  was  not  quite  as  easy  to  observe 
as  Uranus  ;  but  I  was  not  able  to  distinguisb  any- 
thing like  bright  lines  or  bands  in  the  spectrum  of 
Neptune  or  Uranus.  Of  course,  that  does  not  give 
one  Ihs  right  to  speak  about  what  could  be  seen 
with  2-1  times  the  aperture ;  but  it  struck  mt  when 
Mr.  Taylor  Waa  giving  the  wave-lengths  of  the 
flutings  that  a  number  of  them  were  very  suspi- 
doutly  near  the  darker  lines  of  the  solar  niectrum. 
If  there  was  anything  like  the  alieorption  of  aqueous 
vapour  in  the  apectrum  of  [Jranui,  we  might  easilv 
get  the  appearance  of  faint  linea  or  bright  banib 
between  the  absoiption  spaces. 

Mr.  Ranyard  :  I  have  examined  the  R)ectnim  of 
Uranus  on  more  than  one  occaaion,  and  it  seemed 
fo  me  there  was  a  distinct  diiference  between  the 
apectrum  ot  Uranus  and  the  solar  spectrum, 
not  see  any  bright  lines.  It  teemed  to  moths.  ..-_ 
aheorplion  lines  or  bands  were  distinctly  broader 
than  In  the  aolar  spectrum,  or  in  the  spectrum  of 
Jupiter,  for  example.  As  to  Dr.  Haggins's  note.  I 
should  like  to  mak's  the  remark  that  hu  observoliuii 
ia  not  definitidy  and  distinctly  cootradictorr  to  Mr. 
Taylot's,  because  you  mi^t  have  ahaorpbon  ph«< 
nomena  at  the  r«d  end,  and  the  solar  spe^rnm  only 


at  the  blue  end.  The  natural  spectrum  of  LruH 
may  only  oorndst  of  long  wave-lfnglhi  if  it  i>  a  cn>l 
or  only  red-hot  body  showing  through  a  ilnw 
atmosphere.  Therefore,  at  the  violet  eud  we  mlAi 
have  only  the  solar  light,  and  an  additioDs]  tigtil  m 
the  lower  ])art  ot  the  spectrun- 

ThePrMidont;  Thisisaver    , 

which  Mr.  Taylor  has  brought  before  o  . 
distinction  there  appears  to  be  between  Hit  ngUi 
spectrum  of  Umnus  and  the  invisible  portian,  v 
photographed  by  Dr.  HugKina.  is  a  very  remsrluUF 
tact.  In  the  case  ot  eome  c4  the  atars  wbtn  tm 
have  flutings,  it  i^  quite  easy  either  to  auppoee  tiat 
f  ou  see  bright  lines  or  dork  absoiption  htaAt ;  vej 
in  the  case  of  Urauua  I  ^ther  from  Mr.  Tiykjr  i 
observations  that  there  is  no  doubt  very  itrmi) 
absorption,  and  independently  of  this  there  roatt 
the  question  of  whether  these  bright  fluticgi  ur 

apectrum.  or  to  the  darkening  of  the  speotnun  iatbr 
surrounding  parts.  So  tar  as  we  can  judge  on  ilii- 
evidence  before  ua  to-night,  it  is  a  uuttci  h: 
further  investigation. 

Father  Perry  then  read  a  paper  on  "  Fhoto^nfitif 
and  Drawings  ot  thefiuu  made  atSlOnyhuiat. '  Hi 
said  he  did  not  propose  to  institute  any  compatim 
between  the  relatis-o  merits  ot  solar  phologn^^ 
and  drawinga,  but  merely  to  attempt  to  its'.  iLi 
corrECtne«  that  could  be  attained  by  solar  dnvion 
He  admitted  that  a  photographic  reoord  of  thp  site 
surfaoe  was  of  primary  importanoe  tor  the  ttad;  ol 
solar  phyrica,  as  photography  had  the  peat  sdtiB- 
tageof  being  independent  of  the  bias  of  iheubvrFD. 
It  was  obvioos,  however,  that  the  study  of  Iheiiis'. 
surface  by  the  eyepiece  had  advantages  vbiiitLou 
photograiiha  could  supply.  They  were  now  nm- 
cemed  with  the  production  of  permanent  ircvrb 
of  solar  phenomena,  and  the  questioa  ot  i^ 
^eatest  moment  was,  could  they  hope  to  odd  to  tit 
information  they  hod  obtained  ?  Ue  had  eii- 
mined  the  Greenwich  taWes  (or  the  year,  alud 
waa  most  favourable  tor  solar  work  in  the  Nortli  a 
England,  and  he  found  that  thi  result  of  j^ofc'- 
graphiiig  the  sun  on  2ij9  days  in  ISSJ  woulri  Ix  L. 
supply  useful  pictures  on  threo  days.  Ha  hsd  ii} 
hesitation  in  saying  that  the  most  useful  pemunU 
record  that  could  Ib  obtained  waa  by  acronit 
drawings  of  the  solar  surface.  The  results  nnnltd 
each  year  at  the  Royal  Observatory  offered  the  an* 
trustworthy  means  oE  ascertaining  the  degree  <d 
precision  at  which  they  could  hope  to  arrive.  Occ 
very  important  element  wsa  the  state  of  the  «ki  K 
the  date  of  observation,  and  that  should  be  uR- 
fully  noted  at  the  period  of  taking  each  pictun. 
Drawings  of  sunapotsposasssed  a  distinct  advantscv 
over  photographs  from  one  point  of  view.  TV 
photograph  waa  token  at  the  mstont  when  thi  iLi 
aeemed  tavoumble,  but  at  the  moment  of  eiposm 
the  whole  condition  of  thinga  might  be  sltenL 
whereas  in  the  case  of  a  drawmg  the  draughtmis 
remained  at  his  work  a  considenible  time,  ui'l  bf 
always  availed  himself  of  the  best  moment  of  sien; 
and  securing  perfect  accuracy  of  his  outUoe,  Ii 
conclusion,  the  Rev.  Father  Perry  said  althooft 
the  paper  might  seem  to  hn.ve  taken  the  funs  <d 
special  pleadm^  in  favour  of  solar  drnidngs,  still  u 
it  waa  a  qnestion  ot  choice  between  photofiisjJii 
and  drawings  of  the  sun's  surtsce,  then  he  ttnili 
decide  in  favour  of  the  former :  still  be  thought  U^ 
would  greatly  advance  their  knowledge  ai<ire  b; 
a  skilful  use  of  the  pendl  Hum  by  any  other  man 
that  they  could  adopt. 

Mr.  Marlh  ejiplainwl  that  he  hod  not  givea  ia  tbr 
fast  number  of  the  Mexthhj  Xottea  a  hat  u(  luw 
sketches  because  those  who  made  the  sketchea  W 
omitted  the  times  ot  makinf  the  drawings :  kiIIidi: 
such  information  the  drawings  were  ot  do  um  (« 
his  purpose.  He  wished  to  speak  of  two  occuimn^ 
which  would  happen  this  yaar,  and  which  uuglnl- 
be  observed.  The  firat  was  the  close  oonjunitioo  of 
Mars  aud  Saturn  on  the  morning  of  the  JIth  Sep- 
tember. If  thev  wanted  to  observe  it.  they  mo* 
get  up  early.  The  conjunction  would  !«  cIlKt 
than  any  ou  record.  A  do/.en  years  ago  he  aiidei 
commuui-^atiOil  about  the  treble  conjunction bcHrim 
Mars  and  Jupiter  and  Mara  and  Saturn.  Tbf 
nearest  approach  then  wos  Ii  minutes.  Thii  liiw 
it  wouid  be  driaer — namely,  about  Bo  minutes-  It 
would  occur  at  20  hours,  so  it  would  take  fv 
here  in  the  daytime  ;  but  as  those  planets  iroolii  !• 
30  degrees  from  the  sun  in  a  dear  aky,  b>iih  nii^i 
be  ol»erved.  The  next  preceding  conj  unctimi  "■ 
in  1817,  but  it  wiw  not  olwerved  because  it  a^i^ 
only  be  observed  in  Australia.  What  msJe  tt" 
close  conjunction  of  the  two  planets  so  r«in.-ifl»l*^ 
waa  that  it  look  place  within  a  degree,  or  inlluD  !• 
minutea,  of  Regulua  and  Alpha  Leonis.  H«  tis^ 
tried  to  find  out  when  this  hod  happened  btlft- 
but  it  was  on  undetermineil  problem. 

The  following  papers  were  also  pri>ient«d  '-J  <■ 
Gore,  "  On  the  OrUt  of  Sirius  ■■ ;  H.  Inrnlf.  -  ^^■'' 
on  theyebuloiuiStarin  Mr.  Roberts's  Rm'J^nf' 
of  81  and  Bi  Messier  Uiwp  Majoris." 
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A  lai^e  number  of  the  members  came  early,  and 
enjoyed  a  preliminary  stroll  roand  the  extensive 
yrrounds,  thick  with  splendid  trees,  including  the 
Wellingtonia  ngantea,  cedar  of  Lebanon,  various 
conifers,  &c.  T^e  professor  then  f^ave  a  very  in- 
terestinft  dissertation  on  "  Floral  Structures  as 
Moclified  by  Insects  and  other  Agencies.*'  The 
origin  of  flowers  is  unknown.  Botanists  see  im- 
portant connections  between  the  reproductive  pro- 
cesses of  clubmosses  and  gymnosperms ;  but  between 
the  latter  and  exogens  there  does  not  appear  to  be  a 
single  *^link>*  extant.  Though  gymnosperms  are 
wind-fertilising,  all  existing  exogens  of  such  a 
nature  are  with  little  doubt  degradations ;  while 
endogens,  the  lecturer  maintained,  are  derived  from 
exogens  primarily,  throagh  an  aquatic  habit. 
Asaumii^  then  a  Duttercup  as  a  starting-point,  as 
being  a  ^pe  of  the  least  differentiated  flowers,  the 
progresave  changes  which  have  occurred  in  the 
production  of  highly  specialised  flowers  are  due  to 
alterations  in  the  number  of  parts,  to  cohesions 
and  adhesions  amongst  the  members  of  l^e  flond 
w^horls,  and  especially  to  form,  producing  irre- 
gularities of  various  lands,  the  results  being  innu- 
merable correlations  to  insect  fertilisation.  £i  Ulus- 
trations,  especially  seen  in  the  modifications  of  the 
corolla,  are  first  tne  formation  of  a  tube  as  being  the 
strongest  method  of  counteracting  the  weight  of  an 
insect ;  then  the  adaptation  of  the  varying  lengliis 
of  the  tube  to  the  tongues  and  probosddes  of  insects, 
short- tongued  diptera,  &c.,  being  the  fertilisers  of 
short-tubed  flowers ;  lepidoptera  Qiose  of  long-tubed 
ones.  One  of  the  most  characteristic  adaptations  is 
the  enlarged  anterior  petal  when  it  supplies  the  land- 
ing-place ;  but  if  the  stamens  be  dectinate,  and  take 
the  weight  off  the  anteiior  petal  (if  present)  by 
supporting  the  insect  this  petal  either  retains  its 
normal  sue,  or  is  *' pushed"  to  one  side,  or 
atrophies  or  disappears  altogether,  as  in  horse- 
c^esisiut.  If  there  be  no  anterior  petal,  as  in 
rhododendron,  then  while  the  stamens  carry  the  in- 
sect, the  posterior  petals  become  hypertrophied  and 
are  marked  with  "  guides,"  instead  of  their  being  on 
the  anterior  one,  as  is  often  the  case  when  tliis  forms 
the  landing  place,  as  in  the  pansy.  The  theory 
propounded  by  the  author  is  that  all  such  correlations 
are  due  to  the  responsive  power  of  protoplasm  to 
external  irritations  received  from  the  insects  them- 
selves, 80  that  parts  of  flowers  have  hypertrophied 
where  special  stimuli  have  been  applied,  and  others 
have  atrophied.  The  theory  also  accounts  for 
mimetic  flowers,  in  that  such  have  assumed  similar 
f orzns,  pr^umably  in  conseouence  of  similar  insects 
having  visited  them  :  thus  Polygala,  Pelargonium, 
Ck>rydaliforum,  CoUinsia,  and  others  are  more  or 
less  papilionaceous  in  form.  Again,  the  fact  that 
declinate  stamens  occur  in  such  widely  distributed 
flowers  as  horse-chestnut,  dictamnus,  lamium, 
Xielareonium,  and  amarvllis— these  have  no  affinity, 
and  therefore  some  other  common  cause  must  be 
looked  for  to  account  for  it.  Similarly,  the  pistil 
always  has  the  style  and  stigma  in  direct  corre- 
lation to  insect  fertilisation,  the  stigma  being 
invariably  situated  so  as  to  strike  the  insect 
exactly  where  the  anthers  may  have  deposited  the 
pHoUen.  Lastly,  the  honey  glands  are  always 
situated  in  the  places  in  direct  agreement  with  the 
essential  organs.  The  fact  that  their  positions  are 
not  reducible  to  any  law,  but  are  in  such  positions 
as  happen  to  afPord  the  easiest  access  to  the  proboscis 
of  the  insect,  often  varying  in  different  genera  of 
the  same  order,  is  another  indication  that  mey  have 
been  probably  formed  in  response  to  irritations  excited 
from  without.  In  considering  what  advantages  may 
accrue  to  flowers  by  being  imapted  to  insects,  only 
one  *'end"  seems  admissible,  and  that  is  the 
formation  of  sufficient  and  good  seed.  Now  obser- 
vations show  that  in  proportion  as  flowers  become 
specialised,  so  does  the  chance  of  insect  visits  de- 
crease; thus— e.g.,  while  buttercups  are  visited  by 
more  than  60  species  of  insects,  species  of  Aoonitum 
and  Delphinium  have  only  one  effectual  visitant 
each.  Hence  *' intercrossing  is  inversely  propor- 
tional to  differentiation.'  *  The  converse  of  specialisa- 
tion to  insect  agency  is  degradation.  This  assumes 
two  forms :  self- fertilisation  and  wind-fertilisation, 
and  in  proportion  as  flowen  become  normally 
self -fertilised,  so  does  fertility  increase.  Hence  the 
second  generalisation  from  experience  is  that 
**  fertility  is  proportional  to  self -fertilisation." 
Lastly,  it  may  be  observed  that  while  highly 
differentiated  flowers  are  jy^enerally  more  restricted 
in^  geographical  distribution,  self  -  fertilised  and 
wind-fertilised  species  of  our  Temperate  flora  are 
cosmopolitan.  For  further  details  and  evidence  in 
support  of  the  theory  proposed,  the  reader  is  re- 
ferred to  the  author's  work  on  "The  Origin  of 
Floral  Structures  through  Insect  and  Other 
Agencies,"  M.  Vemat,  Sci.  Series,  Vol.  LXIV. 

ASTBOirOMICAL   SOCIETY   OF 
FBAlSrCE. 

THE  May  meeting  took  place  on  the  1st,  M.  Faye, 
president,  in  the  chair. 
H.  SchmoU  proposed  that  the  observation  of  the 
ffun  be  undertaken  in  a  systematic  manner,  and  that 
obsorven  adopt  a  uniform  plan  of  drawing  the  spots, 
estimatiag  thor  siie,  &c,    A  committee  was  named 


to  that  effect,  composed  of  M3£.  Flammarion, 
Qerigny,  Schmoll,  Qunzi^er,  and  fiardou. 

M.  Flammarion  mentioned  a  letter  from  M. 
Guiot,  who  had  seen  the  crescent  of  Venus  with  the 
naked  eye. 

M.  Faye  explained  M.  Loewy's  method  of  deter- 
mining the  constant  of  aberration,  and  reminded 
the  socie^  that  the  Boyal  Astronomical  Society  had 
granted  their  gold  medal  for  this  work.  M.  Loewy 
places  two  plane  mirrors  before  the  object-glass  of 
the  telescope,  and  thus  brings  into  the  neld  of  view 
two  very  distant  stars,  and  can  cumpare  the  effects 
of  aberration  of  light,  which  are  very  different  for 
the  two  stars. 

M,  Faye  called  the  attention  of  the  society  to  M. 
Luvini's  theory  of  atmospherical  electricity,  which, 
according  to  the  author,  is  produced  by  the  friction 
of  crystals  of  ice  in  the  superior  regions  of  the 
atmosphere  against  the  spherules  of  water  contained 
in  the  damp  air  of  the  lower  region,  the  two 
layers  being  brought  into  contact  by  descending 
currents  of  air. 

M.  Gunziger  read  a  paper  on  "  Observing  and 
Drawing  Sunspots." 

nrsTinrrE  of  marine 

ENGINEERS. 

ABlIEETING  of  the  Institute  of  Marine  Engi- 
neers was  held  on  Taursday  evening,  bth 
inst.,  in  the  Langthom  Booms,  Stratford,  when 
the  discussion  on  the  paper  on  *' Shafting  in  the 
Mercantile  Marine,"  read  by  Mr.  Manuel  at  the 
previous  meeting,  was  continued. 

In  the  absence  of  the  president,  the  chair  was 
occupied  by  the  honorary  seoretazy,  Mr.  James 
Adamson.  who  introduced  the  subject  of  the  even- 
ing by  referring  briefly  to  several  noteworthy  points 
in  the  paper,  with  a  view  to  court  discussion,  and 
invite  members  and  visitors  to  relate  their  experi- 
ences or  express  their  opinions.  The  first  point 
referred  to  was  the  original  lining  off  by  the 
buUders  of  the  shafting,  a  matter  of  the  utmost 
importance,  which  demanded  great  care  and 
attention.  Of  no  less  importance  is  the  providing 
in  the  design  of  ample  beanng  surface  on  the  blocks. 
Mr.  Manuel  had  referred  to  cases  where  consider- 
able trouble  had  been  experienced  with  steamers 
from  the  time  of  leaving  the  builder's  hands,  on 
account  of  want  of  attention  to  these  details. 

In  connection  with  this  part  of  the  subject  the 
chairman  referred  to  the  good  practice  adopted  by 
some  of  marking  the  blocks  at  a  point  beiow  the 
bearings,  and  making  accurate  gauges,  so  that  the 
engineer  could  tell  at  a  glance  how  far  the  shaft 
had  fallen  below  the  original  lining  off.  Cases  were 
cited  illustrative  of  l^e  want  of  sufficient  bearing 
surface,  where  the  use  of  water  was  of  almost  con- 
stant practice,  to  the  detriment  of  the  whole  work 
of  the  engine-room,  and  of  others  where  the 
bearings  hwa.  not  been  touched  during  eight  years 
of  close  running  and  hard  driving.  The  need  of 
more  surface  in  the  after  than  the  forward  bearings, 
and  the  fact  of  the  after  part  of  the  shaft  having 
greater  strain  upon  it,  were  touched  upon,  and 
reference  was  made  to  a  shaft  which  developed  a 
serious  flaw  in  the  after  bearing,  where,  as  a  safe- 
guard, the  shafts  were  reversed  and  the  after- 
bearing  with  the  flaw  was  shifted  and  became  the 
forward  bearing ;  this  shaft  ran  for  two  years  and 
more  after  this  change.  The  exceedingly  interesting 
description,  illustrated  by  diagrams  and  samples  of 
the  process  of  manufacture  and  the  testing  of  the 
mat^ial,  were  next  referred  to,  and  the  surprising 
amount  of  accuracy  with  which  the  forgeman 
coupled  his  work,  and  so  left  the  least  possible 
amount  of  work  for  the  turner.  Mr.  Manuel  had 
referred  to  the  paper  on  "Shafting"  by  Mr.  Milton, 
read  before  the  Institute  of  Naval  Architects  in 
1881 ;  but  there  was  another  aud  later  one  by  Mr. 
Hector  McColl,  read  before  the  Institute  or  En- 
gineers and  Shipbuilders  in  Scotland,  session 
of  1886-7,  and  which*  woula  amply  repay  perusal. 
The  difficulty  experienced  wiw  regard  to  the 
propeller  boss  was  mentioned  as  due  largely  to 
improper  fitting  at  first,  which  opened  up  me  way 
for  the  action  of  sea- water  to  have  effect  on  the 
bearing  surface  of  the  boss,  involving  fitting  the 
boss  blither  up  the  shaft  cone,  and  occasionally, 
when  the  action  had  been  going  on  too  long,  t^e 
cast  iron  of  the  boss  had  softened,  and  the  process 
of  refitting  had  been  continued  time  after  time, 
until  it  became  necessary  to  fit  a  new  boss  or  shaft 
on  both. 

Mr.  F.  W.  Shorey  questioned  if  much,  or  if  any, 
damage  was  done  to  the  shaft  by  the  forgeman 
putting  on  an  extra  finish,  as  he  had  not  found  in 
nis  experience  when  turning  large  shafts  that  the 
outer  skin  was  much  different  from  the  inner  section 
— certainly  not  to  the  extent  indicated  on  the 
diagram  snowing  the  section  of  the  broken  shaft. 

Mr.  B.  Greer  was  inclined  to  agree  with  the 
view  that  the  shaft  in  question  did  not  break  from 
being  weakened  by  the  extra  finish  put  on  it  by 
the  forgeman,  but  from  other  causes. 

Mr.  J.  R.  Ruthven  spoke  at  some  length  on  the 
subject  of  the  undue  strains  to  which,  in  these  days 
of  almost  instantaneous  reversing  gear,  the  shafting 
of  steameiB  is  subjected.    He  oonsiaered  that  if 


records  were  kept  showing  the  number  of  times  the 
engines  were  reversed  from  full  speed  ahead  to  full 
sp^  astern,  often  by  orders  given  from  the  bridge 
by  the  navigating  officer  thoughtlessly,  it  would 
prove  that  the  shafting  is  not  altogether  treated 
justiy.  He  gave  an  instance  of  a  small  steamer » 
whidi  put  into  port  with  a  broken  shaft,  where,  for 
want  ox  fadlities  to  forge  a  new  one  in  the  time,  a 
large  shaft  was  turned  down  to  suit,  and  although 
kept  larger  in  diameter  than  the  original,  it  gave 
way,  showing  t^at  the  inner  section  of  the  forging 
is  not  so  reliable  for  strength  as  the  outer  portion. 

Mr.  J.  H.  Thomson  referred  to  the  paper  read  by 
Mr.  McColl,  a  copy  of  which  had  been  handed  to 
him  by  tiie  Hon.  Secretary,  whose  remarks  as  to 
tiie  value  he  endorsed,  and  spoke  on  the  subject 
of  crank  pins  in  built  shafts,  and  the  different 
opinions  which  were  held  as  to  shrinking  on  the 
*'webs,"  keying  them,  or  fitting  pins  to  prevent 
the  tendency  to  slacken,  cases  of  which  had  been 
referred  to  by  Mr.  Barringer  at  the  pre%4ous  meeting. 
Messrs.  J.  Stuart  (Orient  Line),  W.  W.  Wilson 
(P.  and  O.),  J.  Simpson  (National  Line),  J.  Bruce 
(City  Line),  and  otners  continued  the  oiscussioB^ 
referring  to  the  breaking  of  propeller  shafts,  gal- 
vanic, corrosive,  and  mechanical  action  on  these 
shafts ;  to  the  fitting  of  the  bosses  on  the  shaft,  and 
causes  leading  to  uxe  bosses  becoming  slack,  after 
which  Mr.  Manuel  explained  his  own  views,  and 
illustrated  more  fully  the  several  matters  which 
were  brought  forward  in  the  course  of  the  discus* 
sion  by  the  various  speakers. 

The  proceedings  were  brought  to  a  close  by  votes 
of  thanks  to  Mr.  Manuel  and  to  the  chairman  of  the 
evening,  respectively  moved  by  Mr.  J.  Bruce  and 
Mr.  R.  Lesue,  which  were  heartily  responded  to. 
The  chairman,  in  closing,  stated  that  members  who 
had  not  yet  received  their  copies  of  the  first  paper 
and  discussion  could  obtain  them  now.  He  stiso 
announced  that  the  samples  of  steel,  all  illustrative 
of  the  recent  paper,  could  be  inspected  at  leisure  by 
members  in  the  reading-room  any  evening  bv  the 
kindness  of  Mr.  Majiuel.  It  had  been  consiaered 
advisable  to  close  the  present  term  for  the  reading 
of  papers  for  the  summer  months.  AiYangements 
were  being  made  for  the  reading  of  a  paper  during 
the  first  week  of  September  by  Mr.  W.  J .  Craig  or 
Mr.  Newall.  Other  papers  had  been  promised  by 
Mr.  J.  McFarlane  Gray  and  Mr.  Manuel,  and  by  a 
few  of  the  honorary  members.  The  reading-room 
and  library  would  remain  open  as  usual  for  the  use 
of  members  of  all  grades.  The  council  would  meet 
during  the  recess  on  the  first  or  tlurd  Friday  of  each 
month,  unless  summoned  for  special  busings. 


The  Corkacrew  Iffaclilne.— In  the  United 
States  Section  of  the  Machinery  Hall  (Paris  Exhi- 
tion)  a  very  ingenious  machine  is  shown  in  opera- 
tion by  the  Clough  Corkscrew  and  Capsule 
Company,  of  Newark,  New  Jersey.  It  has  oeen 
for  some  time  the  practice  of  chemists  and  the 
ven.^ors  of  fluids  contained  in  small  bottles,  such  as 
perfumes,  ink,  &c.,  to  supply  a  corkscrew  with 
each  bottle  sold ;  these  are  manufactured  on  the 
machines  just  alluded  to.  Wire  from  a  reel  is 
passed  through  straightening  dies,  and  cut  off  to 
the  right  length,  one  end  of  the  wire  being  cut 
square,  and  the  other  obli(}uely,  by  suitably  sluiped 
shears:  the  length  of  wire  is  then  forced  b^  a 
sliding  bar  around  a  circular  mandrel  in  a  direction 
at  right  angles  to  that  in  which  the  wire  is  fed  into 
the  machine;  in  passing  round  the  mandrel  the 
ends  of  the  wire  are  brought  together  and  passed 
into  a  rapidly-revolving  twisting  device,  which 
bends  on 3  end  of  the  wire  into  the  form  of  a  screw 
and  wraps  the  other  around  the  loop  made  by  the 
mandrel  upon  which  the  wire  is  still  retained ;  as 
soon  as  this  is  done  the  corkscrew  is  completed  and 
is  thrown  into  a  receiver;  the  machine  produces 
3,000  corkscrews  an  hour.  Another  very  ingenious 
application  of  the  machine  is  found  in  the  manu- 
facture of  screwed  rings  for  picture- frames,  which 
are  produced  at  a  still  more  rapid  rate. — EngitieennQ, 

The  British  Vice  Consul  at  Ciudad  Bolivar,  in 
Venezuela,  in  his  report  for  the  past  year,  observes 
that  in  a  few  manufactured  articles  Germany 
appears  to  compete  more  strongly  with  Englida 
producers  than  oefore — ^for  instance,  in  cutlasses, 
penknives,  and  scissors.  On  the  other  hand,  English 
manufacturers  are  gaining  ground  again  in  other 
articles.  The  importation  of  English  goods  has 
not  varied  to  any  appreciable  extent  during  the 
last  two  years.  French  enterprise  and  capital 
continue  to  be  attracted  to  Venezuela,  and  during 
the  past  year  visits  of  French  engineers  have  taken 
place. 

A  I AHOE  white  oak  tree  at  Scottsbur^,  Ind.,  was 
lately  bought  for  75  dols.  It  was  9ft.  m  diameter. 
The  desire  was  to  get  the  largest  board  possible  out 
of  it,  and  one  was  obtained  that  was  lUin.  thick, 
92|in.  wide  at  the  butt,  diHn.  wide  at  the  top,  and 
32rt.  long.  It  took  an  entire  day  to  move  the  board 
a  nule  aud  a  half,  with  two  yoke  of  oxen  and  eight 
horses.  It  is  thought  to  have  been  the  largest 
white  oak  tree  in  the  United  Stetes.  The  board 
was  shipped  to  New  York. 
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T^  EOENT  controversy  in  connection  with  astro - 
XV  nomical  drawings  compels  the  observation 
that  it  would  be  better  if  photography  were  more 
extensively  utilised.  Astronomers  draw  what 
they  see  as  faithfully  as  possible ;  but  it  is  clear 
that  they  do  not  all  see  alike,  even  when  observing 
at  the  same  time.  Dr.  Boeddicker  has  recently 
issued  a  series  of  drawings  of  Jupiter  made  with 
the  aid  of  the  3ft.  reflector  at  Birr  Castle,  and 
he  is  about  to  publish  a  drawing  of  the  MUky 
Way,  which  has  been  reproduced  by  a  photo- 
mechanical process ;  but  it  would  be  better,  when 
possible,  to  photograph  direct,  and  we  exi>ect 
that  considerable  aavances  will  be  made  in  astro- 
nomical photography  before  the  century  comes  to 
aaend. 

From  the  Rev.  S.  J.  Johnson,  M.A.,  F.R.  A.S., 
of  Melplash,  Dorset,  we  have  a  brochure  on 
* '  Eclipses  and  Transits  in  Future  Years ' '  (Parker 
and  Co.,  Southampton-street,  Strand,  W.C.), 
which  is  a  sort  of  supplement  or  complement  to  u 
previous  work  on  **  Eclipses,  Past  and  Future." 
It  represents  the  results  of  computations  made 
during  many  years,  and  cannot  fail  to  be  useful 
for  reference,  while  it  will  interest  those  who 
study  eclipses.  Some  curious  points  are  noted  in 
connection  with  the  eclipses  of  the  next  century  : 
for  instance,  in  1917  no  fewer  than  seven 
eclipses  (the  extremely  rare  maYimnm  number) 
will  occur,  and  in  little  more  than  an  interval 
of  twelve  months  (from  Jan.  5,  1935,  to  Jan.  8, 
1936),  there  will  be  the  almost  unique  number  of 
eight  eclipses.  Mr.  Johnson  illustrates  his 
pamphlet  with  diagrams  of  eclipses  from  1890  to 
1950,  and  gives  the  dates  and  times  up  to  June  10, 
2498. 

The  eclipse  of  the  sun  on  the  28th  inst.  will 
be  annular  only  over  a  ^rtion  of  Southern 
Africa,  and  no  phase  of  it  wiU  be  visible  further 
north  than  Southern  Arabia.  At  the  Cape  of 
€k)od  Hope  nearly  0-7  of  the  sun's  diameter  will 
be  eclipsed  at  four  minutes  before  nine  (local  time) 
in  the  morning. 

Mr.  Tarrant  communicates  to  Nos.  2898 — 9  of 
the  Aatronomische  Nachrickten  a  series  of  micro - 
metrical  measures  of  double  stars  observed  by 
him  at  Pinner  in  the  year  1887,  in  continuation 
of  the  observations  made  in  1885  and  1886,  the 
results  of  which  were  published  in  Aat.  Nachv., 
No.  2866.  The  instrument  employed  is  a 
ailver-on- glass  reflector  by  Calver,  of  10 Jin. 
aperture. 

The  "report"  from  Stonyhurst  College 
Observatory  for  1888  gives  the  usual  record, 
with  an  appendix  containing  results  from  St. 
Ignatius  College,  Malta.  The  daily  delineation 
of  the  sun's  surface  was  carried  on  whenever 
possible,  and  223  full-sized  drawings  were  secured. 
The  event  of  the  year  in  connection  with  tiie 
observatory  was  the  installation  of  a  large 
gratinj^  spectroscope  for  the  purpose  of  photo- 
graphing the  solar  spectrum,  and  the  spectra  of 
sunspots  in  particuhur — a  work  which  should  be 
earned  out  with  persevering  reg^ularity.  The 
grating  is  a  flat  one,  by  Rowl^^d,  of  14,438 
lines  to  the  inch,  and  S^in.  in  length.  It  is  to 
be  used  in  conjunction  with  a  heUostat  and  a 
5^in.  object-glass  by  Alvan  Clark. 

Mr.  Henry  William  Bristow,  F.R.S.,  late 
aenior  director  of  the  Geological  Survey  of  the 
United  Kingdom,  died  on  Friday  last,  at  the 
age  of  72.  In  1842  he  was  appointed  a  member 
of  the  staff  of  the  Ordnance  Geological  Survey  of 
the  United  Kingdom,  of  which,  thirty  years 
later,  he  became  senior  director.  Mr.  Bnstow 
publiahed  various  works  on  mineralogy  and  geo- 
logy, besides  editing  and  revising  the  English 
translation  of  Figuier's  "World  before  the 
Deluge,"  and  translating  and  editing  Simonin's 
**  La  Vie  Souterraine."  Ho  was  also  the  author 
of  the  mineralogical  articles  in  Brando's  "  Dic- 
tionary of  Science,  Literature,  and  Art,"  and  of 
articles  on  minerals  and  rocks  in  Ure's  "  Dic- 
tionary of  Arts,  Manufactures,  and  Mines."  He 
had  been  a  FeUow  of  the  Geological  Society 
since  1843,  of  the  Royal  Society  since  1862,  and 
an  honorary  Fellow  of  King's  College,  London, 
since  1863.  He  had  also  received  the  diploma  of 
the  Imperial  Geological  Institute  of  Vienna,  and 
from  the  King  of  Italy  the  diploma  and  insignia 
of  an  officer  of  the  Order  of  SS.  Maurice  and 
Lazarus. 

The  deaths  are  also  announced  of  Dr.  C. 
Jessen,  the  NaturdiBt,   lately    of  Berlin  Uni- 


versity, at  the  age  of  sixty- eight ;  of  Dr.  Bem- 
hard  Weissenbom,  Zoologist  to  the  German 
Cameroons  Expedition ;  and  of  the  eminent 
ornithologist,  Lugen  Ferdinand  von  Homeyer, 
president  of  the  Berlin  Ornithological  Society,  at 
the  age  of  eighty. 

Le  Verrier's  statue,  in  the  court  of  the  Paris 
observatory,  is  to  be  unveiled  next  Tuesday. 

Last  Friday,  at  the  Royal  Institution,  Mr. 
C.  V.  Boys,  F.R.S.,  discour^d  on  *'  Quartz 
Fibres,"  a  subject  he  has  made  all  his  own.  For 
purposes  of  scientific  instruments  there  had  been 
wanted,  he  said,  finer  threads  than  we  had  at 
command,  finer  than  spiders'  webs  or  spun  silk. 
Turning  to  find  some  totally  new  material  he  had 
succeeded,  and  he  would  first  show  his  simple 
method.  The  lecturer  sat  at  a  table  supporting 
an  oxyhydrogen  blowpipe  and  a  stand  for  a 
cross  bow,  the  trigger  of  which  could  be  released 
by  a  treadle.  At  the  end  of  a  small  arrow  was  a 
little  quartz.  This  was  heated  in  the  flame,  and 
when  fused  the  arrow  was  shot  into  a  target, 
leaving  a  thread  of  quartz  in  its  track.  When 
placed  in  a  microscope  lantern  with  a  scale  ruled 
to  the  thousandth  of  an  inch  the  thread  was 
found  not  to  exceed  the  five- thousandth  of 
an  inch.  It  was  shown  to  be  so  much  finer  than 
a  spider's  thread  that  spiders  put  on  a  set  of  pre- 
viously-made threads  could  not  climb  them, 
though  a  "baby  spider"  with  small  feet  did 
succeed.  Mr.  Boys  showed  some  of  the  practical 
uses  to  which  such  threads  could  be  put,  as  for 
torsion  balances  and  electroscopes,  giving  a 
delicacy  hitherto  unattained.  Newton's  large 
apparatus  for  showing  the  relative  attraction  of 
large  and  small  globes  of  lead  could  now  be  imi- 
tated with  globes  of  15  gimmes  only,  and  so 
delicate  was  the  arrangement  that  the  cufference 
in  mass  between  two  ordinary  number  five  shot 
could  be  detected.  The  thirds  were  strong, 
elastic,  and  of  imif  orm  size,  except  at  their  taper- 
ing ends. 

Dr.  Nansen,  whose  journey  across  Gk^enland 
has  been  recently  described  in  the  daily  papers, 
has  arrived  in  London,  and  will  be  present  on 
Saturday  at  the  conversazione  of  the  Royal  Geo- 
graphical Society  at  Willis's  Rooms,  and  amoag 
other  things  will  exhibit  the  ski,  or  snow-shoes, 
on  which  he  performed  the  journey  across  Green- 
land. On  M!onday  evening  he  will  appear  at  the 
meeting  of  the  Royal  Geog^phical  Society,  and 
give  a  detailed  accbimt  of  his  journey. 

At  a  recent  meeting  of  the  French  Academy 
of  Sciences,  M.  de  Malarce,  speaking  of  the  ex- 
tension of  the  metric  system  of  weights  and 
measures,  made  the  astounding  statement  that 
only  about  42,000,000  of  inhabitants  of  the 
civHised  world  have  systems  which  are  neither 
metric  nor  decimal.  In  1887  the  aggregate 
population  of  the  countries  in  which  the  metric 
system  was  compulsory  was  over  302,000,000, 
being  an  increase  of  53,000,000  in  ten  years.  In 
1887,  in  countries  with  a  population  of  close  on 
97,000,000,  the  use  of  the  system  was  optional ; 
and  the  countries  where  the  metric  system  is 
legally  admitted  in  principle  and  partially  applied 
(as  in  Russia,  Turkey,  and  British  India)  had  in 
1887  a  population  of  395,000,000,  being  an  in- 
crease of  54,000,000  in  ten  years.  The  increase 
is  due  to  the  growth  of  population  in  the  coun- 
tries which  had  already  adopted  the  system,  and 
to  its  adoption  by  new  countries.  The  systems 
of  China,  Japan,  and  Mexico  are  decimal,  but 
not  metric.  The  metric  system  is  thus  legally 
recognised  by  794,000,000  of  people,  and  the 
three  last-named  countzies  have  a  population  of 
about  474,000,000. 

The  members  of  the  Balloon  Society  of  Great 
Britain,  the  French,  and  the  Continental 
Aeronautical  Societies  will  hold  a  four  days'  con- 
ference, commencing  on  July  31,  at  the  Paris 
Exhibition.  The  inaugural  address  wiU  be  de- 
livered by  M.  Janssen,  and  addresses  will  also  be 
given  by  M.  Wilfred  de  Fonvielle,  President  of 
the  French  Aeronautical  Societ}'',  and  by  General 
Brine,  chairman  of  the  Aeronautical  Committee 
of  the  Balloon  Society. 

Amongst  recent  patents  wa  notice  one  for  a 
filling,  which  consists  of  equal  parts  of  lead  \jne], 
patent  driers,  japanner's  gold- size,  and  turpen- 
tine, mixed  with  "whitening"  to  the  con- 
sistency of  paste.  Presumably  white  lead  is 
meant. 

Is  electricity  a  manufacture?  According  to 
an  Ohio  judge,  electric -light  companies  do  not 
''manufacture"  anything,  and  consequently  are 


not  exempt  from  State  taxes  as  are  manufartarh^ 
companies.  That  must  be  a  nice  poiat  {or 
American  lawyers. 

The  success  of  electric- oiotora  for  wortin^ 
street  cars  seems  to  bo  fully  established  in  Wh 
United  States,  and  the  system  has  ccrUinlv 
found  much  favour  in  **  The  Hub."  The  BfiaH 
of  Aldermen  of  Boston  have  gmnted  to  the  Wt^ 
End  Co.  the  right  to  place  overhead  wires  on  il! 
the  streets  of  the  city,  and  the  company  accord- 
ingly intend  to  equip  all  their  tramway  line»  4i 
fast  as  possible. 

An  instance  of  what  seems  like  sheer  oppo^* 
tion  for  opposition's  sake  is  reported  from  Wcit 
Bromwich,  where  the  Sewerage  Committee  havr 
refused  to  allow  the  waste  acids  and  liquon  fnnQ 
a  galvanising  factory  to  be  turned  into  the  ouul 
or  into  the  public  sewer.  A  similar  poHcy  i« 
being  pursued  at  Wolverhampton.  One  wooU 
think  that  waste  from  a  galvanising  works  'woold 
do  more  good  than  harm  if  allowed  to  mix  irith 
the  sewage. 

The  New  York  Sfcate  Senate  has  passed  a  Bill, 
sugg^ted  by  the  Railroad  Commissionen,  pxo- 
hibiting  street  railway  companies  in  New  York 
City  from  using  centre-bearing  rails,  which  are 
similar  to  the  English  bridge  rail,  and  requiring 
companies  now  using  such  rails  to  take  them  u? 
at  the  rate  of  25  per  cent,  a  year,  and  repbe 
them  with  a  grooved  rail  of  a  section  to  k  ip- 

? roved  by  the  Commissioner  of  Public  Work*, 
'he  Bill  applies  especially  to  New  York,  but  in 
cities  of  500,000  or  more  inhabitants  these  riib 
are  to  be  removed  at  the  rate  of  20  per  coni  \ 
year.  Grooved  rails  are  little  used  in  Ameriex: 
but  the  Beacon-street  line  in  Boston  has  a  9dik 
steel  girder  rail,  with  grooved  head,  which  v» 
made  in  England  to  designs  of  the  chief  engineer 
of  the  road. 

Some  doubt  is  thrown  upon  the  accuracy  of  the 
photographs  of  lightning  by  M.  Prinz,  of  Brussels, 
who  contends  that  certain  peculiarities  are  due  t> 
the  imperfection  of  the  lenses.  The  pandlei 
lines  are,  he  considers,  due  to  reflection  from 
the  posterior  surface  of  the  plate  and  within  the 
lenses.     The  subject  is  evidently  not  quit<?  cksi. 

The  Committee  on  Science  and  the  Arts  of  th^ 
Franklin  Institute  has  recommended  the  awd 
of  the  John  Scott  legacy  medal  and  premitun  to 
Dr.  Richard  Leach  Maddox,  of  Southampton, 
England,  for  the  '^Substitution  of  GeUtinefur 
CoUodion  in  Photography." 

At  a  recent  meeting  of  the  Academy  of  Si'ienco, 
Paris,  M.  Janssen,  Erector  of  the  physic^  ob- 
servatory at  Meudon,  read  a  paper  on  9om£ 
observataons  he  had  made  to  test  the  truth  of  the 
statement  that  oxygen  Tfky%  in  the  solar  s^Hx-tmni 
are  due  to  the  presence  of  that  substance  in  th^ 
sun.  It  was  known  that  some  of  these  np  v^ 
due  to  the  earth's  atmosphere ;  but  it  w»s  on- 
certain  whether  others  of  them  might  not  b«  dof 
to  the  solar  atmosphere.  The  Eiffel  Tower,  with 
its  powerful  electxic  lamp,  offered  to  M.  Janssen 
the  required  conditions.  It  is  situated  About 
7,700  metres  from  his  observatory,  and  the 
intervening  air  is  practically  equivalent  t^ 
the  thickness  of  the  atmosphere  tovrarlj 
the  zenith.  A  collecting  lens  was  emplared 
to  g^ve  the  spectrum  of  the  Eiffel  light  as 
intensity  equivalent  to  that  of  the  solar  speetram 
in  the  same  analyser.  The  effect  was  vivid,  end 
the  spectral  field  extended  beyond  A,  while  the 
group  B  was  as  bright  as  that  from  the  meiidi^ii 
sun  in  summer.  No  oxygen  band  was  visible, 
and  M.  Janssen  concludes  that  the  bonds  oUf 
other  laws  than  the  rays.  In  fact,  while  for  thd 
rays  it  appears  not  to  matter  whether  one  empjop 
a  thickness  of  gas  at  constant  density  or  a  thick- 
ness equivalent  in  weight  but  of  variable 
density;  for  the  bands,  on  the  contrary,  tt** 
absorption  taking  pUce  according  to  the  squw 
of  the  density,  calculation  shows  that  at  the  Rur- 
face  of  the  ground  an  atmospheric  thicknftv-  '** 
more  than  50  kilometres  is  necessary  to  pmdu'u 
them.  M.  Janssen  considers  his  experimmit  «o 
approximation ;  but  as  far  as  it  goes  it  teml?  tv 
prove  that  the  oxyjjen  rays  of  the  solar  «pedruJ> 
are  purely  terrestrial. 

Mr.  J.  Lawrence  Hamilton,  31.R.C-S.,  ^^ 
Folkestone,  says,  in  reference  to  some  stwlcmfnt' 
about  poisonous  mackerel,  that  fishermen  hive  a 
saying  that  white  mackerel  is  the  bait,  :i»« 
green,  but  that  the  red  variety  is  the  poi-H*w* 
In  Guadaloupe  there  is  a  lid-boned  iiu^wpJ 
used  as  a  rat  poison.  There  aw  ^°**°y'*5* 
noted  already  upwards  of  seventy  diffewat «»« 
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of  food  fishes  which,  within  a  few  hoiin  after 
their  death,  aro  reported  to  undergo  such  de- 
composition in  their  hodies  or  flesh  as  to  give  rise 
to  poisonous  symptomB  after  being  eaten  by  man. 
So  convinced  is  the  Russian  Government  of  the 
importance  of  this  question,  that  it  offers  in  1894 
a  prize  of  0,000  roubles  (say  £500)  for  the  best 
essay  on  the  nature  and  cure  of  fish  poisoning. 
None  of  the  fish  found  in  the  Norwegian  waters 
aro  poisonous.  It  has  been  stated  that  all 
living  healthy  fish  swarm  with  bacteria  in 
their  blood  and  lymph,  which  bears  out  my 
own  observations  regarding  the  early  and 
rapid  rate  of  decomposition  of  even  freshly- 
raught  fish.  Hence  I  have  long  advocated 
that  fish  on  capture  should  be  immediately 
bled  and  gutted.  The  bleeding  must,  of  course, 
take  place  before  clotting :  but  British  fishermen 
and  fishmongers  only  gut  their  fish  after  clotting 
lias  taken  place. 

It  is  stated  that  a  committee  of  the  Anthropo- 
logical Institute  has  been  formed  for  the  purpose 
of  advising  barrow  openers  and  other  archaao- 
loirical  explorers.  General  Pitt -Rivers,  the 
official  Inspector  of  Ancient  Monuments,  finds 
that  a  great  deal  of  irreparable  damage  has  been 
done  by  unskilled  explorers,  who  have  neglected 
that  accurate  examination  of  the  exhumed  relics 
which  is  demanded  by  modem  science — this 
nej^lect  being  especially  notable  with  roj^ard  to 
the  measurements  of  human  skeletons  and  animal 
remains.  At  bis  instance  a  standing  committee 
of  aid  has  been  appointed,  and  a  schedule  of 
instructions  for  explorers  will  in  due  course  be 
drawn  up. 


LETTERS  TO  THE  EDITOR. 

»»• 

[Wt  do  not  hold  ountiva reapontibU  for  (Ae  opiMionB  of 
Mr  eorresjHmdtnU.  Th«  Editor  rttptctJuUft  requ6sts  that  all 
ammtoiicaiions  should  bt  dreuon  up  as  hritfiy  as  possible.] 

AU  eommufdeations  should  be  addrssntid  to  ths  Editob  of 
iU  Ekolish  Kbcbanic,  332,  Strand^  W.  C. 

AU  Ohequss  and  PostF-offies  Orders  to  he  made  pajfohle  to 
J,  FimiiORB  Edw Alios. 

''•*  In  order  to  faeilUate  re/erenee,  Oorrespondents^  when 
ipeahing  of  any  letter  preuiouMly  inserted^  will  oUigs  by 
mmtuming  the  nusitber  of  the  Letter,  as  toell  as  the  page  on 
which  U  appears. 

"I  woxdd  have  everyone  write  what  he  knows,  and  m 
much  AS  he  knows,  hut  no  more :  and  that  not  in  this 
only,  but  in  all  other  subjectH :  For  such  a  person  may 
h&vc  some  paxticolar  knowledf^  and  experience  of  the 
DAtare  of  such  a  person  or  mich  a  foantftin,  that  as  to 
other  thmgs,  knows  no  more  than  what  everybody  does, 
and  yet,  to  keep  a  clatter  with  this  little  pittance  of  bis, 
vill  tmdertake  to  write  the  whole  body  of  physicln,  a  vice 
from  whence  great  inoonveniencee  derive  their  origxnaL** 
^Xontaign^s  Essays. 


»i 


ABNOBMAIi  APFEABAKCE  OF  A 

STAB. 

[30056.]— On  the  evening  of  August  10th,  1887, 
while  searohing  for  nebuls  with  my  16in.  refractor, 
the  sky  being  i>erfectly  clear,  I  ran  across  what 
appeared  to  me  to  be  the  most  conspicuous  and 
wonderful  nebulous  star  I  had  ever  seen.  At  first  I 
had  thought  it  a  thin  doud,  and  feared  that  by  it 
my  night*8  work  would  probably  be  quickly  brought 
to  a  close.  Watching  it  carefully  for  fifteen  min* 
ntes,  I  found  that  the  supposed  cloud  had  no  motion, 
and  emerging  from  the  dome-room  to  learn  the  ex- 
tent of  the  cloudiness,  to  my  surprise,  found  the  sky 
perfectly  clear,  nor  was  there  the  least  appearance 
of  haze.  I  then,  after  another  observation,  made 
the  following  record  in  mv  note-book  :  **  Star,  8th 
mag.,  in  centre  of  a  very  large,  considerably  elon- 
^ted  nebula."  Examination  showed  the  star  to 
he  8  Serpentis — ^a  star  never  suspected  of  nebulosity. 
The  next  night,  with  the  seeing  about  the  same,  thn 
star  was  not  at  all  nebulous  in  appearance.  Bright 
stars  often  appear  surrounded  with  a  pale  milki- 
ness ;  but  the  aspect  in  this  case  was  entirely  dis- 
similar to  that,  bein^  denser  and  of  a  chocolate 
colour.  During  the  mght  this  was  the  only  nebu- 
lous star  observed.  It  was  much  elongated, 
considerably  more  than  filling  in  one  direction  the 
entire  field  of  .31'. 

I  have  reflected  much  upon  the  cause  of  this 
strange  phenomenon,  and  have  come  to  the  oonclu- 
pon,  as  the  most  plausible  theory,  that  at  the  time 
of  observation  the  debris  of  a  diooting  star  was 
centrally  superimposed  upon  the  star.  And  this 
calls  to  mind  that  during  the  great  star  shower  of 
Nov.  14,  1867,  I  saw  with  my  naked  eye  such  a 
cloud,  subtending  an  angle  of  about  2®,  and  moving 
exactly  north  with  a  very  slow  motion,  passing 
centrally  over  Prrasepe  in  Cancer.  The  brightness 
of  the  two  being  about  equal,  extinguished  the 
cluster.  The  doud  or  residuum  was  -nsible  for  20 
mmutes  or  more,  and  assumed  a  variety  of  shapes, 
sometimes  circling,  and  I  particularly  noted  the 
forms  of  the  capitals  S  and  N.  In  this  latter  case 
uso  it  is  probable  that  a  similar  doud  may  have 


occulted  the  star,  and  produced  the  phenomenon 
here  recorded.  This  theory  is  strengthened  by  the 
fact  that  it  occurred  during  the  epochs  of  the  August 
meteoric  shower.  Has  any  other  astronomer  met 
wil^  a  like  experience  P  Lewis  Swift. 

Warner  Observatory,  Bochester,  N.T.,  May  31. 

WHITE  SPOT  ON  SATTTBITS  BIKOS. 

[30057.] — ^HAvnro  read  the  various  letters,  &c.. 
published  on  this  subject,  and  not  being  satisfied 
with  the  different  explanations  and  theories  offered, 
I  will,  with  your  permission,  give  my  experiences  in 
connection  with  it,  which  I  think  are  rather  different 
from  any  others  yet  recorded. 

The  first  intimation  I  had  of  the  existence  of  the 
spot  was  when  I  received  JDhh  JSekt  Circular  No. 
169,  which  stated:  ''Prof.  Krueger  telegraphs 
from  Kiel  that  Dr.  Terby,  of  Louvain,  announces 
the  a|>pearance  of  a  white  region  on  Saturn's  ring 
opposite  shadow  globe.''  Now,  as  the  shadow  (» 
the  globe  of  Saturn  is  oast  on  the  part  of  the  rings 
behmd  the  globe,  as  seen  from  the  earth,  I  under- 
stood "  opposite  shadow  globe,"  to  mean  that  the 
white  region  was  on  the  part  of  the  rings  in  front 
of  tlie  globe ;  and  so  on  the  next  clear  evening  I 
turned  my  3in.  achromatic  on  to  Saturn,  and  closely 
scrutinised  that  part  of  the  rings  without  being  able 
to  make  out  the  slightest  appearance  there  of  any- 
thing unusual;  but  from  the  first  my  eye  was 
irresistibly  attracted  by  something  very  unusual  in 
the  d^pe  of  a  bright  spot  on  the  part  of  the  rings 
close  to  the  shaw)w.  Now  I  cannot  understand 
how  this  could  be  the  effect  of  contrast  simply,  as 
claimed  by  some  of  your  able  oorrespondents,  because 
I  had  not  been  looking  at  the  shadow  at  all, 
my  whole  attention  having  been  fixed  on  the 
brieht  psjt  of  tiie  rings  in  front  of  the  globe,  trying 
to  nnd  the  spot  there  where  I  thought  I  ought  to 
find  it,  until  my  eye  was  literally  draji^ed  round  to 
the  side  of  the  shadow  by  the  irresistible  pull  of 
something  unusual  there ;  somethinff  even  brighter 
than  the  bright  part  I  had  been  looking  at ;  some- 
thing I  had  never  seen  before  in  all  the  innumer- 
able times  I  have  gazed  on  that  lovely  planet,  and, 
finding  it  on  a  part  of  the  rings  where  I  did  not 
previously  know  that  it  existed,  I  regard  myself  as 
a  sort  of  mdependent  discoverer  of  it,  a  discovery 
which  was  %iterwards  confirmed  by  the  first  illus- 
tration youpublished  of  the  spot — viz.,  the  illustra- 
trationby  Dr.  Terby  himself  (letter  29834,  p.  153), 
an  illustration  which  also  confirmed  my  suspicion 
that  the  word  ''  opposite "  in  the  Dun  Echt  cir- 
cular must  have  been  a  muprint  for  some  other 
word  meaning  *'  near  to  '*  the  shadow  of  globe,  not 
**  opposite." 

Now  I  have  simply  related  my  experiences  in 
connection  with  my  first  acquaintance  with  this 
mysterious  spot,  I  shall  not  attempt  either  theories 
or  explanations,  leaving  those  for  abler  pens — in- 
deed, I  had  not  thought  of  troubling  you  on  the 
subject  at  all;  but  finding  that  no  other  corre- 
spondent has  yet  related  experiences  similar  to 
mine,  I  thought  mine  might  be  acceptable  as  add- 
ing something  frebh  to  the  controversy. 

Exoelalor. 


PBOF.  JUDD  AND  LTTNAB  VOLCANOES. 

J 30058.]  — On  restudying  lately  Prof.  Judd's 
uable  work  on  *' Volcanoes,"  I  notice  some 
remarks  about  the  moon  which  are  of  importance 
in  regard  to  the  possibility  of  glaciation,  and  be^ 
to  lay  them  before  seleno^raphical  readers  and 
"F.R.A.S."  Chapter  11.  is  mainly  devoted  to 
demonstrating  that  volcanoes  are  '^  great  natural 
steam-engines,"  and  that  it  is  to  explosions  of  pent- 
up  steam  we  owe  all  our  vast  cones  of  eruption  and 
craters,  that  it  is  at  the  base  of  all  the  eruptive  and 
explosive  phenomena  of  volcanoes.  Referrin|r  to 
the  outburst  of  Vesuvius  in  AprU,  1872,  as  an  illus- 
tration, he  says,  page  25:  "Bnormous  volumes  of 
steam  rushed  out  with  prodigious  roarinp;  sound, 
the  noise  being  so  terrific  that  the  inhabitants  of 
Naples,  five  miles  off,  fled  from  their  houses ;  this 
roaring  sound  was  produced  by  detonations,  or  ex- 
plosions, rapidly  following  one  another,  each  accom- 
panied by  the  formation  of  a  great  globe  of  white 
vapour,  and  each  of  these  explosive  uprushes  of 
steam  carried  along  with  it  a  considerable  quantity 
of  solid  fragments,  and  these  fell  in  great  numbers 
all  over  the  surface  of  the  mountain.'*  At  page  31 
he  says :  '*  In  Vesuvius  and  Stromboli  alike,  the 
active  cause  of  all  the  phenomena  exhibited  is  found 
to  be  the  steam  from  the  midst  of  masses  of  in- 
candescent liquefied  rock." 

Your  readers  will  observe  from  the  above  (and  all 
through  the  book  indeed)  that  the  presence  of  water 
is  A  prime  Mtetitial  in  volcanic  phenomena.  Prof. 
Judd  is  particularly  careful  to  show  us  this,  to  a 
demonstration.  But  at  pages  305-6  he  refers  to 
lunar  surfacing  as  follows  : — '*  In  our  nearest 
neighbour  among  the  planets — ^the  moon- -the 
telescope  has  reveued  to  us  the  existence  of  a  globe, 
in  which  the  intional  (volcanic)  forces  have  not  been 
checked  and  oontzolled  by  the  operation  of  any 
external  (erosive)  agendes,  for  the  moon  appears  to 
be  destitute  of  both  atmosphere  and  water.  Under 
these  circumstances  we  find  its  surface,  as  we  migh 


expect,  to  be  composed  of  rooks  which  appear  to  be 
entiralv  of  igneous  origin."  And  at  page  367  he 
refers  to  the  vast  lunar  "  craters  "  asdue  to  volcanic 
forces  of  great  intensity. 

The  references  to  tne  moon  axe  dear,  but  brief, 
and  it  seems  evident  that  the  writer  has  made  a 
^'  slip  of  the  pen  "  in  r^gaxd  to  the  igneous  nature 
of  the  lunar  craters. 

He  demonstrates  most  dearlv  in  Chapter  II.  that 
water  is  a  prima  etaential  in  all  explosively  volcanic 
action,  so  that  if  there  has  been  none  on  the  moon 
(as  evidenced  by  the  absence  of  *' valleys,"  &c.), 
the  vast  **  craters  and  ring  plains  "  could  not  have 
been  due  to  volcanic  action  like  ours,  and  the  sur- 
facing is  hence  neither  aqueous  nor  iffneous.  The 
rocks  are  neither  sedimentary  nor  volcanic,  in  our 
sense. 

I  do  not  know  how  to  get  a  note  to  Prof.  Judd, 
or  should  write  him  re  the  above  f could  **  F.B.A.S.'' 
maruigeit'O.  If  water  is  an  aosoluie  necessity  for 
volcanoes,  and  there  was  none  on  the  moon  when 
being  surfaced  (as  we  see  it),  then  the  lunar  crater 
forms  cannot  be  volcanic. 

Sibsagar,  Aaam,  May  13.  S.  E.  Peal. 

PEBKLAKaANATE     OF     POTASH    AND 

DBT    0EIJJ9. 

[30059.1— In  answer  to  Mr.  J.  Gardner's  letter  of 
the  14th,  I  would  like  to  state  that  I  do  not  make 
any  claim  to  a  discovery  regarding  this.  I  put  the 
matter  down  to  the  same  cause  as  what  Mr.  J. 
Gardner  gives  in  his  letter;  but  on  investigating 
into  the  subject,  I  came  to  the  oondusion  that  iheie 
was  a  kind  of  secondary  action  set  in,  and  which 
action's  nature  I  am  at  present  not  prepared  to 
answer ;  but  I  am  at  present  going  into  the  matter, 
and  on  the  completion  of  the  experimente  I  shall 
communicate  to  the  **£.M."  on  it.  I  fancy  Mr. 
Gardner  is  tight  in  saying  that  the  cell  becomes 
active  through  the  virtue  of  a  new  depolariser.  I 
am  very  pleased  with  Mr.  J.  Gardner's  dry  cell.  I 
am  going  to  make  a  set,  and  hope  to  be  able  to 
report  on  their  progress  when  I  write  on  the  above 
matter.  I  may  say,  in  condusion,  that  I  am  not 
much  in  love  with  we  Gassner  dry  cell  at  all. 

F.  W.  Mason,  Consulting  Electrician. 

A  NEW  PBIMAB7  BATTEBT. 

[30060.]— So  many  of  the  readers  of  '^Ours" 
are  constantly  asking  for  advice  as  to  the  best 
primary  battery  for  small  installations  of  the 
electric  light,  that  I  am  induced  to  send  you  a  short 
description  of  one  which  I  have  submitted  to  con- 
stant tests  for  the  last  five  months,  and  have  found 
very  satisfactory.  Some  of  your  readers  may  re- 
member that,  some  time  ago,  I  mentioned  uiat  I 
had  tested  the  Weymusch  battery,  but  as  it  was  not 
tiien  in  the  market,  I  could  not  give  particulars ; 
now  I  shall  be  pleased  to  answer  any  inquiries. 
'*  The  standard  size  cousiBts  of  a  rectangular  trough 
of  ebonite  or  wood,  O^in.  bv  llin.  by  l^in.,  divided 
into  six  cdls  by  means  oi  ebonite  partitious.  In 
each  cell  is  securdy  fixed  a  porous  pot  having  a 
capadty  of  about  1  quart,  and  fitted  with  a  short 
ebonite  pipe  ;  all  these  pipes  are  cured  to  an  ebonite 

Sipe  running  the  full  length  of  the  batterv,  and 
tted  with  an  ebonite  tap  and  a  gauge-glass  or 
level.  It  will  be  seen  that  by  this  means  all  the 
porous  pots  are  connected  together,  and  can  be 
quickly  and  easily  emptied,  when  t^e  solution  is 
exhausted,  by  merely  onening  the  top.  In  a  like 
manner  all  the  outside  cells  are  connected  together, 
and  fitted  with  a  top.  The  general  arrangement 
has  been  made  with  a  view  to  reducing  the  time 
required  for  charging  or  emptying  to  a  minimum, 
and  permits  of  the  battery  being  charged  or  emptiea 
in  a  few  minutes  without  the  usual  disagreeable 
labour  usually  attending  these  operations. 

Two  stoneware  barrels,  each  having  a  capacitv  of 
six  gallons,  are  placed  on  a  shelf  above  the  battery 
level  and  fitted  with  stoneware  tops,  to  which  are 
attached  lengths  of  indiarubber  tubing.  One  of  the 
barrels  is   fiUed  with  the  exciting  liquid,  1  of  sul- 

Shuric  acid  to  18  of  wates,  the  other  with  the  new 
epolariser.  When  it  is  required  to  charge  the 
battery  the  tubra  are  fixed  on  to  the  ebonite  ^ttery 
taps  and  the  solutions  allowed  to  flow  until  they 
rise  to  the  marked  point  on  the  levels ;  the  battery 
is  then  ready  for  immediate  work.  When  the  solu- 
tions are  spent  the  battery  taps  are  opened  and  the 
solutions  allowed  to  flow  away. 

The  elemente  are  zinc  and  carbon ;  each  cell  con- 
tains two  sheets  of  zinc  placed  in  the  outside  cell, 
one  on  eadi  side  of  the  porous  pot.  The  carbon 
plate  is  placed  inside  the  ix>rous-pot  with  the  de- 
polariser. The  carbon  heads  are  well  coppered  and 
securely  iflxed  in  tinned  brass  damps,  mto  which 
solder  is  run,  thereby  making  a  perfect  and  lasting 
contact,  and  doing  away  with  the  constant  trouble 
usuallv  given  by  carbon  contacte.  The  zincs  are 
specially  amalgamated,  and  if  the  current  is  not 
a&owed  to  exceed  the  maximum  for  which  the 
battery  is  designed,  they  do  not  require  reamalga- 
matmg. 

The  chcuge  of  depolarising  liquid  for  the  six-cell 
battery  of  tiie  dimensions  given  is  11  pints;  the 
voltage  in  open  drcuit  13  volte,  and  the  worldng 
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carrent  for  the  bat  remits  15  amperet ;  thii  curreat 
is  nuuntained  for  seren  hours  per  charge.  During 
this  time  the  current  is  Teiy  nearly  constant,  rising 
for  the  first  two  or  three  hours,  then  remaining  con- 
stant for  about  three  houiv,  and  flualljr  dropping 
elowly  to  the  starting-point;  these  Tariatious  are 
▼err  small.  The  totu  enerr^  giyen  out  per  charge 
is  about  1,300  watt  hours,  of  which  between  750  to 
800  watt  hours  axe  expended  in  the  external  circuit, 
or,  saj,  230  watt  hours  per  ouart  of  solution.  If, 
«fter  the  seyen  hours'  work,  the  current  is  reduced, 
hj  reducing  the  number  of  lamps  in  circuit  to  about 
10  amperes,  a  further  run  of  three  or  four  hours 
can  be  obtained,  giving  a  total  energy  per  quart  of 
depolariser  of  300  watt  hours. 

Two  of  the  above  batteries  will  run  ten  8c.p. 
incandescent  lamps,  or  sixteen  5cp.  lamps  for  seven 
hours,  and  if,  as  indicated  above,  the  number  of 
lamps  is  reduced^  a  further  run  of  three  to  four 
hours  can  be  obtamed. 

I  have,  during  the  last  seven  or  eight  years, 
tested  almost  every  new  battery  which  has  been 
devised ;  many  have  never  appenred  in  the  market, 
and  I  consider  M.  Weymusch  s  to  be  far  superior  to 
any  yet  invented. 

From  the  above  remarks,  it  will  be  seen  that  it 
is  specially  suited  for  small  installations,  motive 
power  for  boats,  lathes,  dental  machinery,  &c., 
and,  therefore,  ox  special  interest  to  those  numerous 
readers  of  the  KaroLtsH  Mbchanic  who  are, 
judffine  by  the  "  Quer^  "  oolumn,  continually  on 
the  look-out  for  a  really  good  battery. 

Should  any  of  your  readers  wish  for  further 
particulars,  I  shall  be  happy  to  furnish  them, 
either  through  **ours"  or  direct,  on  receipt  of 
stamped,  addressed  envelope.  My  address  will  be 
found  in  the  proper  oolumn.  The  battery  ib  beine 
tntroduoed  bv  the  Indiarubber,  Quttapercha,  and 
Telegraph  Works  Co.,  Silvertown,  £. 

H.  O.  Beaumont. 

49,  Durham -road,  Kanor  Park,  Essex. 

BATTZRISS. 

(30061.] — At  the  present  day  there  is  a  good  deal 
of  discussion  going  on  about  oatteries,  one  recom- 
mending one  cell,  and  anotlier  another,  that  the 
amateur  is  often  nut  in  a  fix  to  know  which  to  use. 
My  advice  to  su<ui  an  amateur  is,  that  he  must  be 
governed  by  circumstances.  My  roles  fur  the  use 
of  batteries  are  the  following : — 

1.  For  electro-plating  and  for  occasional  work, 
where  a  medium  strong  current  is  required  for  a 
small  interval  as  1  or  U  hour :  Bunsen. 

2.  For  bells  or  other  light  work  where  the  current 
is  intermittent :  Ledanche. 

3.  For  electro-motors:  ferric  chloride*  or  thermal 
chromic,  or  chromic-acid  cell. 

4.  For  coils,  if  portable:  sulphate  of  mercury 
or  portable  Leclonche.  For  coils  not  portable : 
bichromate. 

5.  For  electric  lightipg  :  according  to  circum- 
stances, either  biduomute,  chromic  acid,  or  the 
bromine  cell. 

6.  For  testing  purposes  :  either  the  Daniell  or 
Latimer  Clark,  or  the  cell  designe;?.  by  me,  and 
termed  the  Portable  and  Standard  cell. 

Of  course,  by  this  I  do  not  mean  to  assert  that  the 
amateur  must  have  a  set  of  each  cells ;  but  he  will 
be  able  to  see  from  the  above  what  are  the  most 
suitable  for  his  purpose.  The  cell  that  gives  the 
strongest  current,  in  mj^  opinion,  is  the  bromine  and 
permanganate  cell — ^this  is  a  cell  of  ordinary  single 
fluid  bichromate  pattern,  with  a  solution  of  per- 
manganate of  potash  and  sulphuric  add,  with  a  layer 
of  bromine  at  the  bottom  of  cell.  This  gives  a  most  m- 
tense  current,  about  2'3  volt,  for  about  four  hours : 
it  is  one  I  always  use  when  I  require  an  intensa 
cm  rent,  six  cells  lighting  nicely  a  12- volt  lamp 
through  18  or  20  yards  of  wire.  For  bell  work, 
there  is  no  cell  in  my  opinion  that  can  beat  the 
Lcclanche,  notwithsi^inding  all  the  talk  there  has 
been  about  dry  cells.  A  good  set  of  cells  for  an 
amateur  to  possess  are  12  celb  of  the  thennal 
chromic  battery,  described  in  the  English  Mechanic 
some  time  back.  I  have  used  a  set  ever  since  with 
every  satisfaction.  My  set  cost  me  £2  7s.,  but  an 
amateur  could  construct  himself  a  setf  or  about  SOs. ,  if 
not  less.  For  testing  work,  I  recommend  the  amateur 
the  Latimer  Clark,  or  the  cell  designed  by  me. 
For  portable  businesi,  there  is  no  cell  in  my  opinion 
that  can  beat  the  dry  medical  LecUnche.  If  I  can 
be  of  any  assistance  to  any  in  battery  matters,  I 
shall  be  very  pleased  to  do  so. 

F.  w.  Mason,  Consulting  EUctrician. 

KBBCX7BLAX  BEai7Z<AT0BS. 

[30062.]— Mb.  Sutcliffe  is  rather  late  in  the 
field  with  his  information  on  mercurial  regulators. 
In  view  of  the  fact  that  it  is  eight  years  since  he  ob- 
tained provisional  protection  for  his  mercurial  de- 
vice, his  present  letter  can  scarcely  be  regarded  as 
an  net  of  philanthropy.  The  attempt  which  he 
made  was  certainly  very  creditable,  but  not  more 
s:)  than  miuy  others  who  have  worked  on  the  same 
lines,  using  oil,  water,  &o.  Since  patenting  the  de- 
vice we  have  also  found  that  Messrs.  Reynolds  and 
Herreshoff  obtained  a  patent  in  1872  for  a  device  on 


the  same  prindple;  but,  like  Mr.  Sutcliffe*s,  it  came 
to  nothinff.  Indeed,  when,  in  oonjunetion  with  Mr. 
James  Wuliams,  C.E.,  of  Manchester,  the  matter 
was  placed  before  several  eminent  firms,  the  fact 
that  the  device  was  old  in  prindple  and  had* failed 
was  the  greatest  difficulty  we  had  to  contend  with. 
These  ddficulties,  after  the  esqpendituro  of  con- 
siderable time  and  money,  have  been  overcome,  and 
the  success  of  the  device,  as  worked  on  our  lines, 
has  been  established^  both  in  England  and  on  the 
Continent,  many  emment  firms  having  adopted  it. 
That  Mr.  Sutoliffe*s  knowledge  of  the  regulator  is 
oonsideraUy  greater  than  in  1881,  a  perusal  of  his 
sjMcifioation  will  cleariyahow;  and  a  comparison 
with  my  specification  will  show,  I  think,  that  our 
knowleoge  of  the  prindples  at  work  and  our 
methods  of  carrying  them  out,  are  infinitely 
superior,  and  will  ex^ain  the  causes  of  our  success. 

In  Mr.  Sutdiffe's  few  Unes  of  spedfioation  the 
improvements  claimed  for  the  regulator  are  that  the 
governor  is  "made  more  sensitive  and  to  act 
quicker,"  and  that  it  ''assists  and  hastens  the 
governor.*'  This  is  not  the  action  of  the  device 
which  I  have  patented. 

I  need  hardly  add  that  we  are  prepared  to  defend 
our  rights,  ana  would  wish  to  warn  your  readers 
against  experiments  which  will  probably  result  in 
f^ure,  and  certainly  in  a  lawsuit  if  they  infringe 
our  patents. 

I  note  that  your  oontributor,  **  F.  C,"  in  an 
able  paper  on  "  Governors,"  thinks  that  the  em- 
ployment of  springs  enhances  the  defects  of  ordi- 
nary ^vemors.  This  is  certainly  the  case  if  a 
sprmgis  substituted  for  the  dead  weight  in  an  ordi- 
nary jPorter  governor;  but  if  the  governor  is  so 
constructed  that  ^e  tension  of  the  spring  increases 
directly  in  proportion  to  the  radii  of  the  balls, 
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almost  perfect  isochronism  is  the  result.    Fig.  1 
shows  Hartneirs  method  of  accomplishing  this. 

Here  r.  a  4in.,  r,  »  6in.  The  initial  tension  of 
spring  80lb.,  and  the  final  tension  of  spring  r201b. 
That  IS,  by  emplojriiiff  a  spring  of  401b.  to  the  inch, 
with  2in.  initial  and  oin.  nnal  compression. 

The  defect  of  these  governors,  in  common  with 
all  isochronous  governors,  is  their  tendency  to  hunt, 
and  in  practice  they  are  g^iven  stability  by  using  a 
stiffer  spring  than  the  one  giving  isochronism. 

J.  Hiffginson,  Jun. 

LOCOMOTIVES. 

[30063.]— The  late  historical  letters  from  Mr. 
Stretton  having  awakened  an  interest  in  locomotive 
history,  I  took  the  opportunity  during  the  holidays 
to  visit  the  Museum  at  South  Kensington  to  examine 
the  old  engines  there,  more  particularly  the 
"  Rocket." 

I  was  somewhat  surprised,  after  a  careful  ex- 
amination, that  the  valve-gear  was  not  of  the 
simple  kind  I  had  always  supposed — ^that  is,  with 
two  loose  eccentrics  and  two  reversing  levers  on  the 
footplate;  but  found  it  was  of  that  description 
alluded  to  in  letter  29931  on  the  subject  of  the  gear 
of  "  Old  Ironsides,"  the  two  eccentrics  bdng  fixed 
together  but  loose  on  the  axle  in  the  centre,  being 
shifted  into  gear  with  one  of  two  '*  drivers"  for 
forward  or  backward  motion  by  a  "  treadle  "  on  the 
footplate,  in  addition  to  the  two  reversing  levers  by 
the  side  of  the  firebox.  The  treadle  is  a  single  one, 
and  locks  by  a  catch  when  it  is  depressed. 

I  presume  that  this  treadle  is  imperfect,  and  that 
it  was  originally  double,  so  as  to  shde  the  eccentrics 
either  way  on  the  driving-axle  ;  also  that  the 
original  simple  ^ear  was  modified  after  the  engine 
had  won  the  prize  at  Bainhill  ?  Footplate. 

[30064.1— MAinr  thanks  to  Mr.  Stretton  for  his 
reply,  p.  305,  in  explaining  how  the  mistake  arose. 
It  was  only  to  one  of  the  early  editions  of  Mr. 
West's  sheets  that  I  have  had  access.  I  am  very 
much  interested  iu  these  articles  on  the  growth  and 
progress  of  the  loco,  engine,  espedally  when  coming 
from  one  whose  information  can  be  relied  upon  ; 
but  I  may  say  that  I  know  one  railway  only  in 
Scotland,  where  all  their  light  mineral  traffic  is 
still  worked  by  engines  with  four  wheels  only,  both 
coupled,  each  provided  with  a  separate  four-  wheel 
tenaer.  I  mention  this  fact,  as  one  is  apt  to  con- 
sider, from  perusal  of  the  letters  which  hAve  lately 


appeared,  that  the  days  of  looomotivjs  wift  fast 
wheals  only  are  numbved.  J.  A. 

BSTIXATION  OF  80^ 

[30065.1—1  OAV  folly  oonfiru  Mr.  Davis*s  metKo4 
of  estimating  SO^  as  I  have  tried  it  for  lomt  tiiBt. 
my  attention  being  drawn  towards  it  bv  a  friad 
some  time  back.  I  am  also  not  awar?  tiiat  ithii 
bean  reported  upon.  In  my  estimation  it  ismsch 
to  be  pref  exred  to  the  old  me&od. 

7.  W.  Xaaon, 
Consulting  Electrician  and  Cho&iit 


KEEK    SiaHT. 

[30066.]— Ijr  letter  No.  2999S,  "  H.  S."  «yi  tbn 
a  person  muii  have  abnormal  sight  to  ne  s  fan^t 
object  the  sise  of  a  crescent  cut  off  a  halfpenny  ui 
crescent  at  48  yards  in  the  bright  sunlight.  Now, 
my  right  is  not  at  all  abnormal,  and  I  can  see  it  u 
a  crescent  whether  in  the  sunlight  or  not.  Hon- 
over,  Mr.  Dixon  says  that  it  was  a  quarter  of  as 
hour  after  sunset,  so  that  it  was  not  in  &• 
bright  sunlight,  and  the  glare  of  the  planet  ooiU 
not  have  come  on.  Can  *'D.  B.  L."  sepaiste 
t*  i*  Lyras  with  his  inch  telescope  ?  


SKJfkXL  CHtJBCH  CLOCK. 

[30067.]— Mb.  Buoginb  (p.  330)  is  wrong  i& 
saying  the  clock  described  by  me  is  after  the  oU 
Clerkenwell  style  of  60  or  100  years  ago.  Thephs 
then  was  to  hkve  all  the  spindles  working  in  op* 
right  bars,  and  to  remove  a  wheel.  The  front  m 
had  to  be  taken  off,  with  the  chance  of  the  spiadk 
all  dropping  down  and  bendinff  the  backpinrtk 
As  I  do  it,  Sie  brasses  are  riveted  in  short  fist  bui, 
which,  having  guide-pins,  and  being  fastened  to  the 
frame  by  bolt  and  nut,  can  always  be  returned  to 
exactly  the  same  place.  A  wheel  can  be  remored 
without  disturbing  the  others,  and  the  right  depth- 
ing  for  the  teem  can  be  easily  got.  As  to  the 
twm'titRintfig  power,  it  is  ugly  enough  to  look  at,  Iwt 
does  its  work  well.  The  winder  has  merely  to  lift 
it  up  as  far  as  it  will  go,  whic  i  he  must  do  bdoR 
he  can  put  the  handle  on  to  wind. 

I  know  there  is  a  very  elegant  maintaining  power 
on  the  prindple  of  the  patent  capstan  aotaug  from 
the  arbor  spmdle,  revolving  the  barrd  1^  a  wkeel 
gearing  into  a  wheel  riding  loose  on  oneof  tbeanu 
of  the  great  wheel,  the  loose  wheel  driving  aa 
internal  one  at  the  end  of  the  barrel. 

If  I  had  had  expensive  wheel- cutting  mschinsry , 
I  might  have  done  it  that  way,  but  preferred  tht 
simpler  way.  I  do  not  see  any  danger  of  the 
second  wheel  ^tting  too  loose  if  held  between 
fianges,  roring  tight ;  and  wi];ding  froni  the  aeoood 
spindle,  U)  gain  power,  is  less  complicated  thaa 
putting  in  another  wheel  and  spindle. 

No  one  who  saw  the  cupbcMurd  of  a  place  I  had 
to  work  in  would  recommend  a  dead-Mat  eacaM- 
ment.  It  is  impossible  to  keep  the  wind  and  a\ut 
out  of  the  dock,  so  a  heavy  weight  must  of  neca- 
sity  be  used,  the  fall  being  only  12ft.  To  lift  the 
hammer  from  the  great  wheel,  a  very  long  barrclfrf 
small  diameter  would  be  required,  two  thingt 
mechanically  incorrect.  I  contend  the  striking  part 
in  my  clock  is  done  in  quite  the  modem  way,  snd. 
in  condurion,  must  say  that  I  write  as  an  am&t«3r 
for  amateurs,  and  not  for  knowing  ones  like  mj 
critic.  I  work  chiefly  for  the  sake  of  occupstm 
and  any  man  having  the  same  tastes  can,  if  h<j 
pleases,  set  up  a  good  public  dock  at  a  very  ■nu' 
expense  for  materials  by  using  the  cast-iron  wheds 
supplied  by  Mr.  Lloyd, 'of  Birmingham,  though,  oi 
course,  not  to  compete  with  the  reguUr  makeif  ia 
finish  of  work.  S.  KaddisoB. 

OBKAJCEKTING    IBBEQULAB 
FOBMS,  BTC. 

[30063.]— I  AX.  I  dare  say,  like   many  nior« 
amateurs,  disappointed  at  nut  seeing  some  furth^ 
discussion  in  your  valuable  paper  re^^aiding  tb? 
above.  A  gentleman  amateur  m  this  neighbourhood 
some  28  yeais  ago  had  a  lathe  on  which  he  coold 
with  great  ease  turn  a  horse-leg,  or,  I  suppose,  anr 
other  irregular  form.    Not  having  seen  it  mj»«". 
I  cannot  say  what  was  the  nature  of  the  mechamsa ; 
but  I  should  like  extremely  well  to  know  if  thesanw 
kind  of  work  is  done  now,  and  how  it  is  msiisgw- 
Mr.  Northcott,  in  his  book  on  Turning.  g>»»  *^ 
account  of  his  mode  of  turning  irregular  fornw.  hut 
I  do  not  Imow  if  his  apparatus  is  oipeble  of  o>py* 
ing,  say,  a  vase  with  figures  in  reuef.    Can  mJ 
gentleman  say  if  there  is  any  meaus  jf  doing  wor* 
of  this  nature  ?    Perhaps  Mr.  Norman  McLesn  wiu 
favour  us  with  some  further  information  rertwin? 
the  geometrical  lathe  that  he  has  had  the  pl«ssarE 
of  seeing  and  working. 

I  noticed  recently  a  correspondent  wanting  *^ 
know  what  could  be  done  with  the  dome  cbn«  »* 
spherical  sUde-rest.  As  no  reply  has  been  giw  *' 
far,  I  would  also  appeal  to  gentlemen  who  W** 
used  both,  as  I  have  been  told  by  one  anateJtf'^ 
considerable  merit  that  the  dome  chuck  i^'ju^^ 
serviceable  as  the  spherical  rest.    I  would  tlMre^>l« 
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add  my  appeal  for  farther  information  regarding 
al)OTe,  as  the  difference  in  cost  when  adding  either 
ifl  TBij  oonaidfiralde  indeed.  I  beliere  MeaarB. 
Birdi,  of  Manchester,  have  made  an  improvement 
on  the  dome  chuck.  Would  they  favour  us  through 
jrour  paper  with  the  particulars?  A.  F.  D. 

HEAD  OOVBBIKa. 

[30069.1 — About  this  time  two  years,  jrou  pub- 
lisoed  a  letter  of  mine  on  the  subject  of  our  head 
gear,  which  of  course  was  adrerselj  criticised  by 
admirers  of  the  fashionable  * '  stove-pipe  * '  hat.  The 
shape  that  I  advocated— i.e.,  **a  cross  between  a 
helmet  and  a  souwester,"  as  it  was  aptlv  termed  by 
a  lady  friend  of  mine,  cannot,  I  thins,  oe  improved 
on.  At  that  time  I  was  in  doubt  as  to  what  would 
be  the  best  material  of  which  to  make  it ;  but  from 
wme  subsequent  experiments,  I  am  now  inclined  to 
believe  that  fine  elastic  steel  wire,  covered  with 
porous  woollen  doth,  might  be  worth  trying.  The 
fovndation  or  frame  to  be  of  light  steel-wire  netting, 
fine  mesh,  pressed  between  moulds  to  the  shape  of 
the  hehnet.  For  summer  wear,  in  temperate 
climates,  a  single  thickness  of  white  doth,  fitting 
tightly  over  the  wire  frame,  would  probably  be 
snffident  protection  against  the  sun's  rays,  while 
its  porous  nature  would  afford  better  ventilation 
than  any  arrangement  of  apertures  in  a  non- 
permeable  material  would  give.  Thennder-surface 
•f  the  brim  to  bb  of  a  green  tint,  as  b^g  best  for 
the  eyes.  The '* sweat-band"  interposed  between 
the  head  and  the  internal  surface  of  uie  wire  would 
be  of  woollen  material. 

For  cold  weather  the  white  cover  could  be  re- 
cced by  one  or  more  of  darker  colour.  In  short, 
this  system  gives  the  means  of  perfectly  adapting 
the  head  covering  to  the  state  of  the  weather,  for 
the  different  covers  could  be  removed  or  put  on  in  a 
very  short  time,  presenting  also  fadlitiee  for  wash- 
ing them  when  soiled.  Barring  acddents,  the 
foundation  frame  would  last  an  indefinite  time,  so 
that  the  advantage  of  cheapness  is  likewise  joined 
to  it. 

For  tropical  countries  increased  protection  from 
the  sun  would  be  obtained  by  the  use  of,  say,  two 
or  three  cloth  covers  placed  one  over  ^e  other,  and 
over  them  a  second  wire-netting  foundation,  just 
the  same  shape  as  the  original  one,  but  so  much 
larger  as  to  allow  of  an  air  space  of  ^in.^  or  lin.  or 
ao  all  round.  This  auxiliaiy  wire  nettmg.  bdng 
also  covered  with  several  thicknesses  of  white 
woollen  doth,  would  entirely  shield  the  head  of  the 
wearer.  Wetting  the  doth  of  the  helmet  when 
practicable  conduces  to  coolness  of  the  head,  as  I 
know  from  experience  gained  when  the  mercury 
stood  at  100°  and  upwa^  in  the  shade.  The  wire 
netting  should  be  protected  from  rusting.  When 
aluminium  becomes  cheap  (if  that  ever  happens),  of 
course  netting  of  that  material  would  be  preferable 
to  steel.  Edward  K.  Biaharda. 

Grange,  Ennisoorthy,  June  8. 


FIBST    BAIIiWAT    IN    SOOTUOn). 

[30070.]— I  UNDSRSTAND  that  Parliamentary 
powers  were  obtained  for  the  construction  of  the 
first  public  railway,  and  it  was  made  by  the  Duke 
of  Portland  in  Ayrshire  in  1808.  It  consisted  of  a 
tramway  9^  miles  long,  extending  from  Kilmarnock 
to  Troou  Harbour.  There  were  two  lines,  the  rails 
of  which  were  of  cast  iron  fixed  on  stone  blocks. 
The  line  is  said  originally  to  have  cost  £50,000,  and 
was  opened  for  traJ£c  in  1812.  The  waggons  were 
drawn  by  horses,  and  a  carriage  for  passengers  ran 
daily  both  ways,  also  drawn  by  horses.  I  may 
state  the  rails  carried  the  flange,  not  the  wheels,  at 
first.  A  few  years  afterwards  on  attempt  was 
made  to  use  a  loco,  on  the  line,  but  at  tiie  trial  it 
broke  the  cast  metal  rails,  and  was  laid  aside.  A 
loco,  constructed  by  Stephenson,  after  the  Killing- 
worth  model,  was  put  on  the  line  in  1817,  and 
steam  power  wos  used  ever  after.  Line  is  now  port 
of  the  O.  and  S.W.Ry.  system.  This  is  all  the 
information  I  have  ever  oeen  able  to  obtain,  but 
would  gladly  receive  more,  espedally  with  refer- 
ence to  the  loco.  J.  A. 


CTJTTEB-BABS— BEABINGS. 

[30071.] — It  seems  to  me  that  any  unpopularity 
of  the  Haydon  tool-holder  is  due  to  the  difficulty 
many  amateurs  experience  in  accurately  grinding 
it :  the  fact  of  having  to  grind  three  faces  is 
against  it. 

In  one  or  two  Haydon  bars  which  I  have  examined, 
the  cutter  projected  too  far  through  llie  sling,  the 
bending  axis  of  the  tool  thus  being  behind  a  normal 
to  the  cut  surface  at  the  cutting  edge.  In  a  well- 
designed  tool  the  bending  axis  should  be  before  this 
nonnal ,  or  as  near  to  it  as  possible.  The  tool  should 
project  very  little  through  the  sling.  I  have  used 
w^itn  much  success  a  tool-holder  in  which  the  clear- 
ance angle  is  adjustable.  I  believe  this  tool-holder 
would  be  very  excellent  for  screw -cutting.  If  any- 
one thinks  it  of  interest,  I  will  send  description. 

While  calculating  the  energy  absorbed  at  bear- 
ings, I  found  that  the  length  of  time  a  pivot  or 
journal  will  run  without  uie    bearing  being  re- 


adjusted varies  directly  as  the  square  of  its  length,  or 
let  L  •  the  length  or  period  of  time  the  journal 
runs  without  readjustaient,  and  I  »  length  of 
journal,  then  L  «  /*  x  a  constant.  Not  having 
seen  this  statement  in  any  mechanical  treatise,  will 
readers  give  their  opinion  of  Uie  accuracy  of  it? 

O.  W. 


OF 


AN 


ELB0TB0-KA.O- 
*'  OB  HOBTH 


KBT  IS 
POIiBP 

[30072.][— MAirr  plans  have  been  suggested  for 
remembenng  this ;  out  it  is  usually  found  that  the 
*'man  swimming  with  the  current*'  finds  it  as 
difficult  to  remember  on  which  side  the  marked  end 
of  the  magnet  is  as  if  he  were  not  swimming  at  idl. 
and  I  think  the  following  will  bo  feund  a  better  aid 
to  memory. 

It  has  Moome  quite  usual  to  speak  of  the  North 
Pole  of  a  ma^et  as  the  marked  end. 

Call  the  pomt  of  a  pendl  which  makes  marks  the 


marking  end.  Pendls  have  been  made  with  watches 
on  their  end ;  the  direction  of  the  motion  of  the 
hands  corresponds  with  the  direction  of  a  current 
which  woula,  if  the  pendl  were  a  maenet.  make 
the  markmg  end  the  marked  end.    See  sketcnes. 

Olatton. 


KBTBOBOLOaiCAIi— INOBEASB 
SOLAS  HEAT. 


OF 


[30073.] — ^Letters  have  appeared  in  the  l^imet 
newspaner  suggesting  that  the  wet  summer  in 
England  last  year,  and  the  frequent  changes  of 
weather  and  floods  this  season,  are  occasioned  by  an 
increase  of  the  sun's  heat. 

ThiSj  of  course,  is  by  no  means  impossible— our 
sun  bemg  probably  like  other  stars,  a  variable  one, 
of  long  periods,  and  our  planet  having  been  sub- 
jected at  remote  epochs  to  great  changes  of  tem- 
perature, extremes  of  heat  and  cold,  which  have 
proved  fatal  to  a  large  proportion  of  both  the  animal 
and  vegetable  life  on  this  globe  in  those  ages. 

Shomd  the  sun*s  heat  increase,  the  result  would 
be  a  greater  evaporation  of  the  oceans  and  seas,  and 
a  corresponding  mcrease  of  vapour  or  clouds,  which, 
at  first,  woula  accumulate  m  the  noiihem  and 
southern  hemispheres  or  poles,  until,  if  the  heat 
became  greater,  the  earth  would  be  cnvdoped  in  a 
dense  pall  of  vapour  or  doud,  excluding  the  sun's 
rays ;  and  although  at  first  sight  this  might  appear 
a  safeguard  to  the  inhabitants  of  this  globe,  they 
would  be  exposed  to  dangers  of  a  different  kind. 

The  doudy  envelope,  as  a  consequence  of  the  in- 
creased solar  energy,  would  become  changed  with 
electiidty  to  an  extraordinary  degree,  and  thunder 
storms,  water^K>ut8,  and  tornadoes  of  terrible 
violence— such  as  the  inhabitants  of  the  world  have 
hitherto  hod  no  experience  of — would  devastate  this 
planet. 

Of  course  this  in  taking  an  extreme  view  of  the 
case ;  but  even  slight  changes  of  solar  heat  would 
cause  serious  results,  and  it  ^pears  probable,  from 
the  recent  abnormal  state  oi  the  atmosphere,  ex- 
tending over  both  North  America  and  Europe,  that 
a  disturbing  atmospheric  influence  is  at  work,  which 
may  probably  be  caused  by  a  slight  augmentation  of 
solar  activity.  The  subject  is  one  of  great  interest 
to  meteorologists.  C.  Zj.  W.  M. 

CONOEBT  OBOAK. 

[30074.] — ^I  AM  at  present  not  well  enough  to 
enter  thoroughly  upon  Mr.  Swynfin's  scheme.  He 
can  hardly  have  followed  my  later  developments. 
I  shall  be  happy  to  send  him,  or  any  other  interested 
reader,  a  pamphlet  on  the  subject. 

Let  me  point  out  that  it  is  not  necessary  to  have 
so  many  pedal  stops,  for  many  of  them  will  serve 
by  '*  dupucation  "  in  more  than  one  division.  This 
system  of  duplication,  applicable  to  manual  and 
pedal  stoxM  and  all  couplers,  is  one  of  my  most  im- 
portant discoveries,  and  raises  the  combinational 
power  of  any  reasonably- complete  oi^n  by  50  per 
cent.  It  is,  of  coarse,  an  entirdy  dmerent  matter 
from  "  borrowing." 


Though  advocating  more  extensive  use  of  the 
iwell-box,  I  do  not  cany  it  to  the  same  extreme  as 
yir,  Audsley.  I  have  previoudjr  explained  the 
reason  on  scientiflc  grounds,  reserving  it  for 

1.  One  complete  organ  of  dynamic  crescendo;  a 
valuable  organ  effect  not  to  be  oonfounded  with 
esroresaon. 

2.  Assistance  in  attaining  acoustic  crescendo. 

3.  Attainment  of  the  best  substitute  available  for 
true  expression  bx  imitative  stops. 

Of  course  these  efFecte  demand  completeness  in 
bass  and  treble. 

The  mechanical  arrangements  for  **  dupUcation  " 
not  only  ^low  us  to  teke  solo  stops  out  of  the  nonnal 
eiMembU  organs,  great,  swell,  and  choir,  but  enable 
us  to  Axdude  from  them  such  stops  as  interfere  with 
their  legitimate  tone  or  hamper  the  m$emble  tegiM^JSt- 
ing.  As  in  addition  to  this  the  pedal  stops  and 
couplers  are  practically  automatic,  the  registering 
is  so  much  facdiUted  that  I  do  not  propose  to  have 
any  combination  movements  except  a  few  composi- 
tion pedals  for  broad  contrasts  of  great  and  swell, 
and  my  very  useful  **  full  organ  "  jMdal.  The  latter 
moves  no  exterior  stop  or  accessory,  simply  driving 
(something  like  the  **  grand  jeu"  of  the  har- 
monium) ul  stops  and  couplers  appropriate  to  the 
full  organ,  and  taking  off,  pro  tern,,  aU  such  stops  as 
clarionets,  tremulants,  &c.  The  stops,  &c.,  may  be 
freely  moved  into  fresh  combinations  while  it  is 
down,  to  enter  when  it  ia  released. 

Full  organ  pedals  have  been  made  before,  but 
the  peculiarity  of  mine  is  that  the  or^[an  still  remains 
subject  to  the  "Help."  Any  division  of  the  organ 
is  thua  separately  available,  **  full,"  with  pnmaz 
pedal  basses  and  couplers.  Thii  one  aocessoiy  thus 
does  thoroughly  the  work  formerly  done  imper- 
fectly b;^  some  half -dossen.  It  is  one  of  my  chief 
aims  to  simplify  and  systematise  the  control  abolish- 
ing the  museum  of  arbitrary  and  makeshift  com- 
binational accessories,  such  as  "  on  and  off  great  to 
pedal,"  &c.  The  growth  of  these  and  of  cheap, 
tiseless  couplers  is  one  of  the  great  evils  of  organs  as 
now  built,  rendering  them  clumsy  and  nnwiddy, 
and  demanding  a  temporaxy  apprenticeship  to  each 
particular  organ. 

I  do  not  propose  in  organs  for  any  purpose  to 
desert  the  well-establishedlines  of  the  organ  proper 
—viz.,  Qreaif  Swell,  and  Choir,  for  we  must  look 
to  the  future  as  well  as  to  the  past,  and  in  the  not 
distant  future  mudi  of  the  orehestral  work  now 
intrusted  to  the  local  organist  will  be  taken  by  a 
real  ordioetra.  For  a  concert  organ  the  orchesteal 
stops  may  be  introduced  at  a  less  complete  stage  of 
development  of  the  organ  proper,  but  beyond  that  I 
do  not  go. 

Mr.  Swynfin  will,  under  the  dreumstances, 
excuse  me  from  the  atrduous  task  of  ^ing  through 
his  specification.  I  give  you  a  specification  of  an 
ordinary  church  organ  of  Uiree  manuals,  followed 
by  a  description  of  the  same  organ  as  I  would 
arrange  it.  This  will  give  the  b^  notion  of  my 
syntem  as  at  present  developed. 

In  relation  to  the  question  of  big  organs  latdv  dis- 
cussed in  your  columns  with  so  mu^  warmth,  the 
following  pronouncement  of  the  greatest  of  living 
organists,  Mr.  W.  T.  Best,  may  interest  your  readers 
and  should  settle  the  dispute: — "I  return  Eiga 
specification,  which  exhibite  but  little  enterprise. 
The  day  fwr  these  montter  wyant  hat  pasaed*  No 
organ  need  have  more  than  fifty  stops.  The  varie- 
ties of  organ  tone  are  few,  and  their  multiplication 
upon  numerous  daviers  simply  a  nuisance  to  the 
performer,  but  of  great  use  to  the  builder,  after 
erection,  from  the  white  dephant  point  of  view.]' 
May  I  point  out  to  your  readers  that  my  system  is 
patented  ? 

ORDIXAEY    AKBANGEMENT. 

Gbeat. 


Bourdon    16ft. 

Open  Diapason    . .     8 
Do.        Do.         ..8 

Hohlflote  8 

Gamba   8 

Prindpal    4 


Harmonic  Flute  ..  4ft. 

Twelfth 2| 

Fifteenth 2 

Mixture III. 

Trumpet   8 


SWEIiL. 


Bourdon    16ft. 

Geigen  Pr 8 

Gamba   8 

Rohiflote   8 

Voix  Cdeste 8 


Gemshom 4ft. 

Mixture III. 

Horn 8 

Oboe 8 


Choib. 


Dulciana   8ft. 

Lie.  Gedaokt 8 

Fl.  Traverse 4 


Piccolo 2ft. 

Clarionet  8 


Pecax.. 


Open  Diapason....  16ft. 

Bourdon 16 

Violon 16 


Quint  105ft. 

Principal     ......     8 

Tnimbone  16 


Great  to  Pedal 
Swell  to  Pedal 
Choir  to  Pedal 
Swell  to  Great 


COUFLEBS. 

Swell  to  Choir 
Swell  in  octeves  up 
Swell  in  octaves  down 


Three  Composition  Pedals  to  Great,   acting  on 
Pedal  Organ. 


S6i 
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Three  Gompteiticni  Pedals  to  Swell,  not  acting 
on  Pedal  Organ. 

Foot  Pedal  (generally  ao  called)  <'on  and  off*' 
Great  to  Pedal. 

Tremulant  to  Swell. 

CASSON  SYSTEM. 

(BapHoations  ^marked  *  with  number  of  original 

stop.) 

Gbbat  Oboan. 
On  First  Manual,  3}in.  wind. 

1.  Bourdon  16ft. 

2.  Open  Diapason 8 

3.  Open  Diapason 8 

4.  Claribel    8 

5.  Principal 4 

6.  Harmonic  Flute 4 

7.  Twelfth   21 

8.  Fifteenth 2 

9.  Mixture    m. 

10.  Trumpet 8  (6in.) 

I.  Swell  to  Great. 

Manual  Help. 

Gbbat  Pkdaijeb. 
3#in.  wind. 

11.  Aconstio  32ft. 

12.  OpenDiapason 16 

13.  Bourdon  (from  11)    16 

14.  Great  Flute  (from  12) 8 

15.  Trombone 16  (6in.) 

n.  Great  to  Pedal. 

9,  10, 11,  13,  and  15  in  SweU-box  No.  1. 

Pedal  Help  for  Great  and  Solo. 

Three  Composition  Pedals  for  aU  the  aboTO  stops 

and  couplers. 

Solo  Oboak. 
On  First  Manual. 

16.  Violoncello 8ft. 

4.  •Claribel 8 

6.  •Harmonic  Flute 4 

(No.  16  and  17  in  SweU  No.  1.) 

10.  •IVumpet 8 

17.  Clarionet    8 

I.  •Swell  to  Solo. 

Manual  Help. 

Solo  Pwdaltkb. 

18.  Violone  (in  box  2)    16ft. 

14.  •GreatFlute 8 

15.  •Trombone 16 

n.  •Solo  to  Pedal. 

Choib  Oboav. 
Second  Manual,  3f  in.  wind. 

19.  Yiole  Sourdine    8ft. 

20.  Lieblich  Gedackt   8 

21.  FlautoTrayerso 4 

22.  Flautino  2 

m.  Swell  to  Choir. 

Choib  Pedalizb. 

13.  ♦Bourdon 16ft. 

18.  •Violine   16 

IV.  Choir  to  Pedal. 

Pedal  Help. 
(If  any  part  be  inclosed,  No.  22  should  make 
room  for  a  salioet  of  4ft.,  but  No.  19  should  on  no 
aooonnt  be  inclosed.) 

SWSLL  OWkASt, 

Third  Manual,  Box  2,  5in.  wind  throughout. 

23.  Bourdon 16ft. 

24.  Geigen  Principal   8 

25.  Eohr  Flote 8 

26.  Violes  d'Orchestre 8 

27.  Geigen  Principal    4 

28.  Mixture    HI 

29.  Horn 8ft. 

30.  Oboe 8 

v.  Swdl  in  octaves  up. 

VI.  Swell  in  octaves  aown. 
Manual  Help. 

SWKLL    PkdAT.TRB. 

11.  •Acoustic 32ft. 

18.  •Violone  16 

13.  •Bourdon 16 

16.  •Trombone 16 

Vn.  SweU  to  Pedal. 

Pedal  Helpfor  Swell  and  Echo. 
Three  O>mposition  Pedals  acting  from  23  to  VII. 

Echo. 

On  Third  Manual,  5in. 

25.  •Rohr  Flote    8ft. 

26.  •Violes  d'Orchestre 8 

31.  Violes  C^estes 8 

30.  •Oboe   8 

V.  •Echo  in  octaves  up. 

VI.  •Echo  in  octaves  aown. 
Echo  Tremulant  (by  hitching  pedal.) 
Manual  Help. 

Manual  Help. 

Echo  Pedalibb. 

13.  •Bourdon 16ft. 

vn.  •Echo  to  Pedal. 

Gbnbbal  Accbssobixs. 
1.  Full  Organ  Pedal. 

P.S. — ^I  am  a  little  hampered  in  dealing  with  two 


identioal  organs ;  but,  sMuming  both  to  be  tubular 
pneumatic,  the  difference  in  cost  is  very  trifling  in 
relation  to  the  increased  resources.  The  two 
schemes  suffice  to  show  my  system  as  a  ti/stem  of 
control^  baud  upon  absolut0  eompleteneu  in  every 
divinon.  The  Choir  Organ  may  be  on  the  same 
manual  as  the  Great  and  Solo,  a  simplification 
desirable  m  organs  for  ex^rt  or  for  extreme 
climates,  though  I  prefer  a  third  manual. 
Denbigh.  Thomas  Oaaaon. 


BEFLIES  TO  QUERIES. 


♦♦♦ 


•«•  In  their' anawertf  Oorretp<mdenie  are  respect' 
fuUy  requeated  to  mentum,  in  each  tnetanee,  the  title 
ana  number  of  the  query  atked, 

[67965.]— Ivory.— Thauksto  **  Voosrht "  (p.  331) ; 
but  as  I  am  not  interested,  why  shomd  I  advertise 
my  address  ?  I  have  known  Parkesine,  xylonite, 
&C.J  for  twenty  years,  and  am  acquainted  with  the 
vanous  preparations  offered  to  pianoforte  key- 
makers  as  substitutes  for  ivory.  It,  as  **  Vooght " 
says,  he  saw  ^'beautifully  grained"  celluloid 
eighteen  months  ago,  he  should  advise  the  makers 
to  advertise  it  in  the  English  Mbohakio,  for  there 
Ib  a  demand  for  such  a  substitute  of  ivory,  especially 
if  it  is  like  that  sent  b^  Dr.  F.  L.  James,  and  can 
be  sold  at  a  lower  pnce  than  ivoir.  I  am  afraid 
that  ** Vooght"  is  also  '* behind  the  times."  and 
does  not  know  what  has  been  done  with  celluloid, 
although  he  has  seen  some  dressing  combs  "  beauti- 
fully grained  to  imitate  ivorv.* '  '  *  Cosmopolite  "  (p. 
307)  explainsjtnoreeuo^  howthe  '*  ^ain  "  isunitated  m 
celluloid ;  but  I  trust  he  will  f orcive  me  if  I  venture 
to  doubt  the  acouracy  of  his  explanation.  Celluloid 
is  not  a  substance  to  be  easily  *'  sliced  up  into  thin 
sheets,"  and  even  if  it  were,  I  suspect  those  pro- 
cesses would  render  it  more  costly  thsn  ivory, 
which  has  been  getting  gradually  dearer  for 
many  years,  so  mu(£  so  tlxat  the  cutten  who  dice 
it  up  liave  been  altering  the  anaogements  of  ttieiT 
machines  until  the  back  ends  of  the  **  tails  "  used 
for  keys  of  cheap  pianofortes  are  as  thin  as  paper, 
and  an  abnormal  quantity  of  whiting  has  to  be 
mixed  with  the  glue  to  prevent  the  ivory  looking 
brown  when  affixed  to  the  wood.  Old  pianos  have 
ivory  on  the  keys  that  vrill  bear  scrapmg ;  but  if 
such  celluloid  as  Dr.  James  has  sent  can  be  supplied 
cheaply  there  will  be  no  occasion  to  use  ivory  at  all. 
as,  bairing  its  liability  to  bum,  it  answers  all 
ordinary  purposes.  Nun.  Dob. 

[68312.1  —  Saw-Setting  (TT.a.)— The  best 
method  01  setting  the  teeth  of  a  saw  is  to  do  it  with 
a  "  set  hammer."  This  will  demand  some  practice 
before  vou  accomplish  the  job  satisfactorily ;  but  it 
is  worth  all  the  trouble.  It  vou  have  not  seen  the 
operation  of  setting  with  the  nammer,  get  some  one 
to  show  you  how  it  is  done.  Saw  teeth  that  are  set 
by  bending  or  twisting  have  always  more  or  less  of 
a  latent  strain  on  them,  and  do  not  keep  the  set 
well,  whereas  in  the  case  of  setting  with  the  nammer 
the  teeth  are  permanently  hammered  into  position, 
and  have  no  tendency  to  spring  back.  You  will 
also  find  that  by  this  method  you  wHl  break  fewer 
teeth  than  by  any  other.  Hakdy  Duznr. 

[68403.]  —  Ohromio-Aoid  Battery.— I  had 
determined  to  pass  by  Mr.  W.  Perren  Maycook^s 
attack  on  JFork,  and  uie  article  in  its  first  number 
on  the  **Bun8en  Battery,"  for  several  reasons 
beside  that  of  disinclination  to  take  any  notice  of 
anonymous  attacks.  I  was  charitably  disposed  to 
think  that  Mr.  Perren  Mayoock  was  suffermg  from 
an  attack  of  indigestion,  neuralj^,  or  grouty  when 
he  penned  his  little  note,  for  it  bristlM  with  the 
fretxul  manner  of  a  sick  man.  As  one  of  my  col- 
leagues has,  however,  ventured  a  remonstrance, 
penADS  the  author  of  the  offending  article  may  also 
oe  allowed  to  say  a  few  words  on  behalf  of  the 
Bnnsen  battery.  I  should  be  well  acquainted  with 
the  battery  and  all  its  ways,  for  I  have  had  it  in 
almost  daily  use  in  my  workshop  for  the  last  12 
years.  At  times  I  have  had  three  batteries  going  at 
the  same  time  in  the  same  room ;  but,  except  in 
damp  weather,  or  on  the  near  approach  of  rain, 
neither  myself  nor  my  aasistanto  have  ever  been 
inconvenienced  by  the  nitrous  fumes.  I  have  tzied 
various  primary  batteries,  including  the  single  and 
double-celled  techromate,  but  have  not  found  any 
80  handy  or  so  cleanly  in  working  as  the  Bunsen 
when  properly  set  up  and  attended  to.  If  neglected 
or  put  up  in  a  slov^y  manner,  or  made  up  with 
inferior  materials,  it  will  certainly  resent  the  neglect 
by  giving  forth  a  noisome  stench.  This,  however, 
is  not  so  much  the  fault  of  the  battery  as  of  its 
attendant.  Durincr  all  my  experience  with  it  I 
have  never  injured  sixpennyworth  of  clothing  by 
spilling  the  add,  but  nave  ruined  several  £irt- 
sleeves  whilst  amalgamating  zincs,  before  I  got  used 
to  the  proper  method  of  doing  it,  and  tms  most 
frequently  whilst  brushing  the  zincs  of  the  Dauiell 
batteries.  Now  with  reroect  to  cost— that  is,  the 
comparative  cost  of  the  Bunsen  and  the  chromic- 
add  battery.  The  only  difference  will  be  in  that 
between  the  cost  of  the  charge  for  the  porous  oells, 


sinoe  the  elements  and  the  charge  for  the  qq^ 
cells  are  the  same  in  both  batteries.  I  find  ^I 
can  charge  a  four-celled  quart  Bunsen  with  \\  pint 
of  nitric  add ;  as  I^et  this  for  S^d.  per  lb.,  we  nu 
put  down  the  oost  m  round  numbers  u  Gd.  Wdi 
careful  working,  this  gives  me  24  boon'  swioe. 
Can  Mr.  Perren  Mayoock,  or  anyone  elwj  hestthii 
with  chromic  addP  I  write  as  I  ezpenoM  ui 
workman,  and  hope  others  will  do  the  same.  lis 
article  published  was  written  to  help  voung  woik. 
men,  by  teaching  them  how  to  propeny  set  ap  aiul 
attend  to  a  Bunsen  battery,  and  1  am  pletsed  to  b« 
able  to  state  that  it  has  beoi  very  much  ai>preck«d 
by  man^  readera  whose  lettera  I  have  xecovtd  tina 
its  pubhcation.        Gbobob  EnwDraoK  Bonszt. 

[68531.]— Brighton  Bailway  Bngines.-Xr. 
Stroudley  seems  to  have  begun  naming  the  LB. 
and  S.C.B.  engines  about  1872.  Those  sctanied 
latelv  which  had  names  are :  162  London  (alter- 
waros  Penge),  scr.  about  December,  18S4;  [f^ 
Brighton  Afterwards  Sandown),  acr.  Janmi;, 
188o  (these  two  were  Mr.  Craven*B  7ft  snelei. 
cylinders  I8in.  by  24in«) ;  177  Hayling,  oousU, 
scr.  May,  1889 ;  197  Cavendi^,  single,  scr.  &W 
1885 ;  373  Shanklin,  single,  scr.  about  1881 ;  SIo 
Croydon,  single,  scr.  July,  1888 ;  451  Lud&c;. 
sin^e,  scr.  June,  1886;  452  Worthing,  anix 
(oi^mally  147),  scr.  June,  1886;  4d3  Rj^ 
coupled,  scr.  October,  1886 ;  475  Doiking,  s&gk 
scr.  about  1884 ;  477  Beig^ato.  single,  scr.  July,  I&nS. 
482  Hastings,  single  (originally  2o5),  scr.  July,  l$i>3, 
484  Solent,  ?  (originally  26€n,  scr.  Y ;  487  Honbo. 
single,  scr.  about  1884  ;  50d  Bouen,  coupled,  ta. : 
The  following  are  tanks  : — ^222  Egmont,  scr.  &lmt 
1885 ;  375  Bishopstone  (in  1885  had  her  nsme  of  \ 
scr.  about  1886;  359  Hayling  Island  (onffliAU]r 
Brighton  Works  1865).  scr.  ?  1886.  The  Mowing 
Mr.  Stroudley  rebuilt :  —  Built  bv  Messn.  K. 
Stephenson:  201  Belgravia,  rebuilt  Novaober. 
1872;  202  Ooodwood,  rebuilt  Julv,  1872  (these  tvo 
are  rear  coupled  6ft.  6in.) ;  203  Sussex,  rebuilt 
April.  1871  (single  6ft  6in.)  ;  204  Westmixuter. 
reouilt  January,  1872;  205  Kensington,  rebuHi 
July,  1872;  206  Carisbiooke,  rebuilt  October,  1M3, 
207  Freshwater,  rebuilt  December,  1875  (these  fos 
are  rear  coupled  6ft.  6in.)  ;  404  Epsom,  ^  nbnib 
December,  1882  (rear  coupled  about  5ft.  9iiL). 

June  19.  Cf.  F.  Dendt  Mamiuij* 

[68552.1— Kaxima  and  Minima.— To  psr 
correspondent  "  W.  J.  A."  belongs  the  credit  of 
first  explaining  the  true  nature  of  this  questioo.  Jb 
he  remarks,  I  was  in  error  when  I  made  the  ttuid 
D.  C.  vanish  as  well  as  the  second.  1  did  not 
actually  calculate  the  value  of  this  coeffideat ;  bot 

making  »  =  ^  =  '577  nearly,  the  supposed  mixi- 

mum  was  ^^^-  =  1-299038;   then  by  puttiag  a 

4 
and  *5  successively  for  x,  I  erroneously  ohtainai 


two  results  each  less  than 


3v^3 


Enough  nm 


numerical  slip,  thus  inferring  that  the  third  D.  C. 
vanished,    iutogether  I  have  never  seen  a  bettff 
illustration  of  the  process  of  finding  max.  and  mis- 
values  than  this  problem  furnishes. 
Portsmouth.  A.  M. 

[68558.]— Ohlming  Clock.  — I  have  not  beo 
able  to  reply,  for  a  number  of  reasons,  to  the  sercnl 
correspondents  who  have  written  on  the  above  sab> 
ject.    The  chimes  that  I  pave  on  p.  246  wersths 
Cambridge  chimes  as  used  m  the  Westminster  clo<x 
In  reply  to  "  G.  E.  H.,"  the  Westminster  m  tk 
Cambridge  chimes.     In  reply    to    *'Nemo,*'  the 
reason  why  the  pin-beorel  revolves  twice  sn  hoor  & 
this :  consider,  you  have  four  notes  changed  fire 
times  in  the  chimes  given  ;  now,  in  one  hour  jo'^ 
have  the  five  changes  strudc  over  twioe,  so  th&t  ro^ 
must  either  have  the  barrel  to  revolve  twice,  or  tbe 
changes  put  on  the  barrel  twioe.    The  fonnerB 
usedin  the  trade.     Now  to  "F.  T.,''  the  nww 
why  I  gave  so  heavy  a  weight  was,  first  thst  I 
intondea  the  weight  for  a  double  line,  which  in- 
quires twice  the  weight ;  and,  secondly,  I  tbou^W 
that  his  clock  was  probably  of  rather  a  rough  mtfe 
if  it  is  somewhat  old.    The  advantage  of  the  duoNr 
line  is  that  it  halves  the  distance  that  the  weight  htf 
to  fall.    A  weight  quarter-dock  made  inmf^jJP 
not  six  months  ago  had  a  weight  of  101b.  fttf  ^ 
gong,  141b.  or  15Tb.  for  the  striking,  and  18Ib.M 
the  quarter  side.     It  was  eight-oaj;,  of  coai«. 
The  reason  why  such  a  heavy  weight  is  wanted  W 
the  quartor-siae  is  because  the  hammer-stCBU  tij^ 
the  heads  to  csrry  with  the  springs  pressing  ^^ 
them,  and  are  lifted  with  a  very  short  lifting  nxn- 
As  to  horological  literature,  the  amateur  is  at '  i^j 
advantage  here.    There  is  no  book  that  deicnwj 
how  to  make  a  chime-dock.  Beid's  book,  althoug 
invaluable,  is  old,  and  the  quarter-repeating  w 
used  there  is  modified  in  form  now.    Brittsn  t  »^ 
will  hdp  you  a  lot  if  you  get  the  1689  edition.  » 
to  "  Pegwood's  "  letter,  it  is  not  worth  much,  teas- 
ing as  it  does  with  mistakes.    With  the  penDifv 
of  the  Editor  I  wiU  accept  "Nemo's'*  »"^J;j5; 
and  hope  by  describing  how  to  make  a  chi&**«|^ 
with  sketches  to  illustrate,  that  those  irbo  ur* 
written  may  be  able  to  procoed  with  thsiroosTtf' 
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8ion»-^.e.,  adding  a  new  train  to  an  old  dook. 
This  I  defer  till  next  week. 

Chabceb  a.  Jonbs. 
12,  Ann-street,  Union- square,  N. 

[68563.]— Cement  for  aiass.— Will  not  gutta- 
percha cement  do  ?  Atanjrrate,  "  Wag '*wul  find 
in  bock  Yolumes  redpee  for  miUdng  alTthe  known 
oements,  and  if  one  of  them  will  not  do,  I  should 
advise  him  to  have  his  "  cells "  specially  made, 
which  would  be  the  best  course  to  pursue,  any  way. 

[68665.]— SolubiUty  of  Chemicals.— I  do  not 

see  that  this  query  can  be  of  any  interest  to  readers, 
and  I  would  suggest  that  the  querist  should  adver- 
tise for  replies.  Many  will  answer  when  the 
information  may^  be  useful  to  others ;  but  this  query 
is  not  only  a  bit  of  a  pusile,  but  it  cannot  be  of 
much  interest  to  the  generality  of  readers. 

C.  T.  C. 

[68570.]  —  Clock  Dial.— If  "Country  Clock 
Drasser"  will  say  what  his  clock  dial  is  made  of. 
and  what  he  wants  to  make  of  it,  no  doubt  he  will 
get  an  answer;  but  as  it  is,  I  don*t  see  what  anyone 
can  say,  except  tell  him  to  send  it  to  the  platers,  and 
give  them  dixvctions  what  to  do.  Q. 

[68574.]— PollBhlnff  or  Bumialilnff.— The 
surfaces  are  brought  up  with  fine  emery,  and  then 
finished  with  rou^ ;  but  it  is  difficult  to  understand 
what  "Metalworker"  means  from  his  query,  or 
how  he  can  be  a  worker  in  metals  and  ask  so  stupid 
a  question.  W.  M.  P. 

[68579.]— Concrete  Walls.- There  are  plenty 
of  works  which  will  enable  those  with  brams  to 
work  out  this  problem ;  but  I  would  suggest  that, 
as  on  architect  should  be  employed  and  take  the 
responsibility,  "  Inexporiencea  "  has  no  business  to 
build  a  wall  30ft.  high  and  60ft.  long.  X. 

[68580.]— IxidiarnblMr  Horn.  — I  beUeve  the 
best  way  to  keep  indiarubber  (presumably  vul- 
caniaed)  goods  in  stock  is  to  keep  them  under 
crater;  but  modem  vulcamsed  rubber  is  very 
perishable  under  most  conditions.  T.  J. 

[68584.]— Bacqnets. —Wet  them  thoroughly, 
and  put  under  a  hydraulic  press,  or  load  with 
Heavy  weights.  To  use  steam  would,  I  think,  in- 
jure the  gut ;  but  there  can  be  no  himn  in  wetting 
thorougUy,  especially  the  woodwork,  and  then 
keeping  under  pressure.  T.  M. 

[68596.1— Temperixiff  Hoe«.-.Does  "W.F." 
imagine  that  he  is  going  to  do  "at  once  "  what  it 
has  taken  years  of  experiment  to  acquire.  He 
must  heat  his  hoes  to  a  cherry-red  in  the  dark,  and 
dip  straight  into  the  water ;  but  the  whole  thing 
consists  in  knowing  just  when  to  do  it,  and  that 
nothing  but  experience  can  teach  him. 

Nun.  Dob. 

[68606.]— Bumiflhing.— The  querist  wants  a  set 
of  "  dollies  **  and  polishing  powders ;  or,  if  he  wants 
to  really  "  bumisn  "  in  the  technical  sense,  he  must 
have  tools  of  smooth- nosed  steel,  which  are  pressed 
heavily  against  the  work.  Let  him  take  a  piece  of 
flat  silver  plate  and  polish  it  with  powder.  Let 
him  note  the  effect.  Then  let  him  rub  it  over  with 
a  smooth  bit  of  steel,  and  he  will  leam  more  in  five 
minutes  than  he  could  be  taught  in  a  column. 

Nun.  Dob. 

[68607.]— Tin  BoUep.— Simply  a  sheet  of  tin- 
plate  cut  to  size ;  edge  turned  up,  and  soldered  on. 
What  a  helpless  querist !  R. 

[68612.]— Flattening  Wood  for  Fretwork. 
Wood  is  easily  flattened  in  the  planing-machine,  or 
it  can  be  pumed  flat.  If  it  already  has  smooth 
aides  it  can  be  *'  flattened  "  by  steaming  and  pressing 
in  the  hydraulic  machine.  *What  is  it  the  querist 
means?  Nun.  Dob. 

[68617.]— Speaking^Tube.— A  speaking-tube 
would  answer;  but  if  the  line  is  at  all  straight, 
why  not  try  a  mechanical  telephone  P  I  have  heard 
speech  clear  enough  on  a  mechanical  telephone  line 
in  the  heart  of  London — at  the  noisiest  time  of  the 
day,  too.  Nun.  Dob. 

f;68622.]— Backgrotmda  in  Photography. — 
Would  "A.  A."  say  what  it  is  he  wishes  to  do,  or 
what  information  he  wants?  To  make  a  background 
or  a  screen  we  procure  some  pantile  laths  ana  make 
a  frame  on  which  we  stretch  canvas.  On  that  we 
paste  paper,  and  paint  it  to  suit.  What  more  can 
!»  said  ?  C.  T.  L. 

[68639.]— The  Uegaaoope.— Would  F.  W. 
3iason  be  more  explicit,  and  give  particulars  of  how 
a  megascope  should  be  con^ructed — size  of  lens, 
Sec,  for  a  disc  of  from  2ft.  to  5ft.  ? 

E.  C.  Owen. 

Friar  Stile  Lodge,  Richmond  Hill,  London,  S.W. 

[68677.]— Leg  Irona.— "  P.  G.  LI."  cuts  up 
"New Chum"  rather  short.  The  advice  is  good, 
but  at  present  the  litUe  pet  needs  treatment  as  well 
as  proper  food.  Bathe  the  legs  in  water,  comfort- 
ably warm,  once  a  day,  giving  as  a  finish  a  douche 


child  upon  his  back,  say  across  a  bed,  or  on  a  table, 
with  a  soft  pillow  under  his  shoulders,  whilst  you 
hold  first  one,  then  the  other  leg  at  full  length,  and 
ohafe  with  your  hand  for  at  least  a  cuarter  of  an 
hour,  moving  hither  and  thither  the  bones  of  the 
ankles  and  feet,  exercising  them  as  much  as  you 
can,  which  exercise  will  gmdually  impart  vigour  to 
them.  Get  the  boy  to  kick  about  and  exercise  him- 
self if  you  can,  in  a  nice  warm  bath  until  he  is 
tired,  say  for  half  an  hour  at  a  time,  two  or  three 
days  in  a  week.  He  should  be  discouraged  from 
walking  for  the  next  year  or  two.  This  * '  ncketts  * ' 
is  a  very  common  complaint  with  young  children, 
and  needs  care  and  patience.  I  have  known  pow- 
dered ^g-shells  recommended  by  the  faculty  to 
supply  lune  to  the  system. 

Ak  Exfebienoed  Motbbb. 

[68717.]— O.B.B.  Tank  Bngines.— M  15  class. 
T.  W.  Worsdell's,  1884,  30  engines,  198  tubes  If  in. 
diameter ;   weight,  loaded,  51  tons  18cwt.  Iqr. ; 


Tedpe  has  been  prseticaUT  tested  by  me  in  some 
dozens  of  cases.  I  may  state,  though,  that  I  do  not 
hold  with  drug-giving  whatever,  either  to  man  or 
beast.  As  I  stated  in  my  answer,  that  it  would  be 
better  to  let  nature  take  her  time,  it  might  be  of 
interest  to  "  The  Lydney  Dispenser''  to  Imow  that 
I  am  a  follower  of  ut,  Alfinson  (though  not  in 
vegetarianism),  and  so  naturally  do  not  hold  with 
drugs.  F.  W.  MifiOV. 

^68760.1— Hydroatatloa.— I  am  sorry  that  I 
nustook  the  querist  in  my  hurry,  and  hope  that 
*'  T.  C,  Bristol,"  will  forgpTe  me.  I  also  mistook 
the  tone  of  the  query,  and  m  consequence  answered 
it  in  a  different  spirit  to  what  I  should  have  done ; 
for  this  I  also  ask  pardon.  I  must  maintain  that  in 
questions  of  this  land  the  integral  calculus  should 
not  be  used,  not  being  a  machine  for  churning  out 
results,  but  for  performing  operations  which  turn 
up  in  tne  course  of  the  reasoning.  In  this  case  the 
principles  would  be  obscured  by  ite  use,    Iowotdb. 


P^dtaJ    Att/m     Box 


cylinders :  diameter,  18in. ;  stroke,  24in. ;  heating 
surface:  firebox,  98'4ft. ;  tubes,  955*7;  total, 
1054*l8q.ft.    Badial  axle-boxes.  Painted  dark  blue. 

C.  F.  DXNDT  MABaHAT.Ti. 

[68721.]— Ketal  Speonlnm.— We  do  not  usually 
advise  the  employment  of  metal  at  all,  but  glass, 
for  specula.  It  is  a  matter  of  taste,  of  course,  ana 
if  you  will  write  to  me  I  will  give  you  the  address 
of  a  friend  that  I  think  would  cast  one  for  you.  As 
near  as  I  can  judge,  I  think  Is.  6d.  per  pound  for 
large,  and  2s.  for  small  mirrors,  would  be  a  fair 
charge. 

Bamsgate.  J.  C.  Lnreoorr. 

[687290  —  Bleotrlo-BeU  Fixing. —  Mr.  W. 
Perren  Maycock  is  quite  correct.  I  am  sorry  I  have 
been  so  foolish  as  to  make  that  disagreeable  blunder, 
with  the  method  I  gave.  It  would  have  given 
about  1*43  ampere.    Use  36  or  40  No.  1  Ledanch^. 

F.  W.  Mason. 

[68743.]— Large  Tree,— "  Winder,"  p.  332,  I 
thmk  is  wrong.  The  Wellingtonia  gigantea  is  a 
conifer,  and.  as  he  says,  comes  from  California, 
Sierra  Nevaoa.  It  was  introduced  here  (England) 
in  1854  according  to  Mongredien,  and  in  1853 
according  to  Grigor.  Now  the  Eucalyptus  globulus 
has  no  appearance  like  a  conifer.  It  is  tne  Australian 
blue-gum  tree,  and  bears  the  character  of  being  a 
good  tree  to  be  sown  in  marshy  places  to  prevent 
malaria.  I  have  one-year-old  (now  16  or  17-month 
pUmte)  plants  of  each  tree,  grown  from  seed.  The 
Wellingtonia  is  like  a  tree  with  numerous  branches, 
only  about  2^in.  to  3in.  high;  the  Eucal^tus  is 
nearly  3ft.  high,  more  like  a  plant,  and  has  the 
peculiarity  of  having  a  round  stcon  at  the  base  and 
higher  up  a  perfectly  square  (really  square)  stem 
between  the  joints.  To  my  mind,  nothing  is  more 
unlike  than  these  two  trees.  I  do  not  believe  that 
the  Wellingtonia  gigantea  is  a  species  of  Eucalyptus. 

The  Cotswolds.  B.  P.  A. 

[68759.] — Oouliat'e  Formula. — If  our  worthy 
Editor  would  grant  me  half  a  coltimn,  I  could  give 
you  more  information ;  but  as  I  doubt  whether  it 
would  be  of  sufficient  general  interest,  I  may  say 
that  +  *50  D.  means  a  convex  lens  of  half  a  dioptre 
focal  length,  or  72  Paris  inches.  The  glasses  are 
usually  kept  in  shops  numbered  on  the  inch  scale, 
and  not  on  the  melncal  scale.  If  I  had  the  space 
at  my  disposal,  I  would  show  you  how  to  convert 
dioptres  into  inches,  and  also  nud  focus  of  glasses, 
and  thereby  answer  another  gentleman's  <iuery.  It 
seems  strange  that  oculists  always  order  in  dioptres 
while  glasses  are  numbered  in  inches. 

Dbbtla. 

[68766.]— Pemian  Oat.— I  am  afraid  "  Lydney 
Dispenser  **  and  his  homoeopathy  are  rather  hard  on 
my  answer.  I  only  gave  10  grains  in  16oz.  of  aquas, 
and  glycerine  foz.,  and  as  an  outward  application 
would  not  necessitate  the  use  of  more  than  ^oz., 
this  would  really  give  three-quarters  of  a  grain 
cantharides,  and  as  the  glycerine  would  initiate  in 
some  small  sense  the  action  of  the  files,  there  is  not, 
in  my  estimation,  much  to  be  feared.  I  was  under 
the  impression  the  recipe  was  well  known,  as  it 
was  taken  by  me  some  time  back  from  a  leading 
medical  book  (not  homcBopathic),  and  likewise  the 
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[68796.]— Kensnratioii  Prohlem.~My  thanks 
are  due  to  "  J.  C.  Q."  for  noticing  my  query ;  but 
it  is  not  dear  to  me  that  his  solution  is  correct. 

The  expression  \/a^  +  ^  -  £*  would  refer,  I  take 
it,  to  a  right-angled  triangle,  the  diagonal  being  the 
hypotenuse,  C  me  perpendicular  let  fall  on  upper 
side  of  road  produced  beyond  b  icom.  end  of  dia- 
gonal ;  therefore  /  will  be  greater  than  true  len^  of 
road.  '*  J.  C.  Q.*s"  solution  would  answer  if  the 
diagonals  were  both  equal— i.e.,  when  the  road 
would  be  wide  enough,  oOft.,  to  occupy  the  whole 
ground.  A.  W.  Likbsbv. 

[68804.]— Geology  In  the  Field.— A  class  f6r 
the  study  of  geology  face  to  face  with  nature  has 
been  conducted  byProf.  H.  G.  Seeley,  F.B.S.,  on 
Saturday  afternoons  during  the  summer  for  tiie  last 
four  years.  During  that  period  the  class  have 
visitea  some  of  the  most  interesting  and  instructive 
sections  round  London,  including  Loam  Pit  HiU, 
Charlton,  Erith,  Grays,  Normfleet,  Boxmoor, 
Dunton  Green,  Otford,  Godstone,  ana  Sevenoaks. 
Longer  excursions  were  arranged  for  Whit  Monday, 
and  these  have  included  Heme  Bay,  Oxford,  Maia- 
stone,  and  Ghiildford.  One  of  the  chief  features  of 
this  daas  is  that  the  work  is  systematic,  and  the  ex- 
cursions are  so  arrange^  as  to  insure  a  f amiliari^ 
with  facte  and  principles.  The  work  of  the  field  is 
coxnplemented  by  a  series  of  winter  lectures  given 
by  Prof.  Seeley  at  some  central  hall  in  London,  in 
which  the  facte  noted  durinf  the  summer  are 
gathered  together  and  comparea,  and  their  bearmgs 
upon  the  work  to  be  done  m  the  future  shown.  The 
general  principles  underlying  those  facte  are  clearly 
pointed  out,  and  their  connection  with  the  structure 
of  other  countries.  The  class  includes  the  follow- 
ing divinons : — C  section :  for  the  study  of  scenezy 
in  relation  to  the  geological  structure  in  the  London 
district.  B  section :  for  the  study  of  the  g^logical 
history  and  succession  of  strata  in  the  London 
district.  A  section:  for  the  detailed  study  of  a 
single  stratum  in  the  London  district.  The  daas  is 
somewhat  early  this  year,  and  hold  their  last  ex- 
cursions on  the  1 5th  and  22nd  of  this  month ;  but  I 
shall  be  happy  to  furnish  your  correspondent  or  any 
of  your  reflkders  with  further  particulars,  if  thejf  wiu 
communicate  with  me.  The  report  of  the  soaety  is 
published  by  Geo.  Philip  and  Son,  32,  Fleet- street. 
Price  Is.  B.  Hkbbsbt  Beittlbt, 

Hon.  Sec.  Class  A,  L.G.F.C. 

31,  Adolphus-road,    Brownswood  Park,   South 
Homsey,  N. 

[68814.1— Beet  Shoe  for  Hameaa  Horaea.— 
The  best  shoe  for  harness  horses  is  a  shoe  that  will 
anist  nature  in  ite  work  on  our  made  roads— one 
that  has  been  thoroughly  tried  by  myself  and  by  a 
firm  who  have  usea  over  20  tons.  Unfortuately. 
business  men  are  not  always  endowed  with  honest 
principles;  otherwise  the  shoe  would  be  now  in 
gen<»nu  use,  although  ite  price  was  a  drawback,, 
being  somewhat  higher  than  the  price  of  the  ordi- 
naxT  shoe.  The  Dei  can  and  JTeffery^s  patent  reverse- 
naif  non-slipping  norseshoe,  which  is  now  on  view 
at  the  Animals"  Institute,  Kinnerton-street,  Bel- 
gravia  (free),  has  been  tried  by  cab  and  'bus owners 
on  their  horses,  representing  over  800,  and  they  are 
perf  ectty  satisfied  with  the  shoe,  being  thoroughly 
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BOD-slippmgi  and  its  dnzabUitjr  is  surprising.  The 
shoe,  having  recesses  or  divisions  b^  the  reverse- 
nail  and  the  reverse  way  of  nailing,  picks  up  its  own 
wearing  power;  but  to  be  uni&stood  a  trial  is 
necessary.  Should  you,  Sir,  desim  to  prove  this 
assertion,  I  will  willingly  put  some  on  any  horse 
you  choose— one  that  is  constantly  slipping  about 

S referable,  as  greater  will  be  the  satimaction  after 
ie  trial. 
British  Museum,  W.G.  C.  T.  Jsffest. 

[G8815.]— Portable  Knaioal  Ixisitnixnent.— 
There  is  an  instrument  on  the  same  principle  as  an 
aooordion  which  might  suit  *' Honduras*^ — viz.,  a 
"PolychordJ*  which  can  only  be  used  for  accom- 
paniment. Itii  tone  resemblee  a  chord  on  the  har- 
monium. The  keys  are  arranged  in  sets  of  four, 
which,  if  pressed  down  together,  give  a  perfect 
chord ;  if  pressed  down  in  succession,  can  obtain  a 
legato  accompaniment.  By  changing  from  one  set 
to  another  a  vamping  accompaniment  can  be  kept 
up  to  any  ordinary  tune.  The  wind  is  supplied  by 
working  the  bellows  with  the  thumb.  It  can  only 
be  used  in  certain  keys — ^viz.,  in  C,  O,  and  D  major 
and  their  relative  minor  keys.  Its  manipulation  is 
simple,  and  does  not  require  a  knowledge  of  music. 
It  IS  portable — ^it  can  be  placed  on  uie  table,  or 
fastened  to  a  strap  around  the  neck.  Of  course, 
such  an  instrument  will  not  suit  any  one  who  means 
to  study  music.  It  might  answer  well  in  conjunc- 
tion with  comic  songs,  whistles,  &c. 

Cras.  a.  M. 

[68817.]— Telephone.— B  CD  represent  the  three 
out-stations ;  A  the  home-station ;  I II  are  indicators, 
&c.    When  A  wishes  to  speak  B  C  D  he  places  the 
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3-way switch  accordingly;  switch  x  being  "off," 
X  must  always  be  **  on  "  when  no  speaking  is  going 
on,  thus  enabling  B  G  or  D  to  ring  up  A  through 
indicator  and  bell. 

W,  Pebben  Matooci:,  A.I.E.E. 

[68818.]  —  Tuning  Pork  Standard.  —  If  A. 
Baldwin  wiU  examine  the  three  tuning-forks  he 
mentions  again,  he  will  see  that  the  middle  one  only 
is  stamped  *'  Sodetv  of  Arts,  530,".  that  being  the 
pitch  reoommendea  by  that  body  for  "  pitch  C." 
The  fork  stamped  518  is  French  normal  diapason, 
and  the  540  is  Fhilharmonic  pitch.  These  three 
standards  were  sent  out  some  years  ago  by  Messrs. 
Brinamead  and  Sons.  The  following  teble,  selected 
from  the  Journal  of  the  Society  of  Arts  for  June 
6thj  1860,  and  elsewhere,  will  show  some  of  the 
vanations  of  "concert  pitch."  The  number  of 
vibrations  is  in  each  case  for  A,  second  space  treble 
clef : — 

Paris  Grand  Opera,  1699 404 

Ditto.,  1858 448 

French  normal  diapason 435 

Handers  tuning  fork   410 

Philharmonic,  early  in  this  century 433 

Schiebler's,  recommended  by  the  Society 

of  Arts 440 

Italian  Opera,  London,  1859 455 

Attempts  have  been  made  at  various  times  to  use 
one  uniform  pitch  throughout  this  country,  but  the 
result  has  been  up  to  ih'i  present  time  niL 

A.  B*  O. 


[68818.1- Tuninff-Pork  Standards.— There  is 
no  generally  recognised  standard  of  pitch  in  Bng- 
land.  I  have  a  case  of  forks  by  Brinsmead  similar 
to  those  referred  to  by  A.  Baldwin,  though  neither 
of  mine  are  "Stamped  Society  of  Arts."  The 
lowest  in  pitch  is  marked  517*3 ;  this  equals  A  435 
— the  normal  diapason  of  France.  This  pitch  has 
been  adopted  in  England  by  Tonic  Sol  Fa  College. 
The  second  fork  is  C  530  medium;  the  highest 
C  540  Philharmonic.  The  pitch  known  as  Society 
of  Arts  Pitch  is  512.  The  calculations  in  works  on 
acoustics  are  generally  made  on  the  basis  of  this 
theoretical  standard.  H.  T.  W. 

[68819.]  —  Magnet.  —  Many  thanks  to  F.  W. 
Mason  for  his  reply,  and  would  he  kindly  supple- 
ment it  by  answering  the  following :  sizes  of  bobbins, 
kind  of  wood,  also  size  of  Darnell  cells,  also  the 
work  to  be  got  out  of  the  DanicU  or  Leclanche 
cells  proportionately  (such  as  four  and  a  five)  or 
whatever  it  may  be,  round  or  square  iron  for  magnet 
core.  LoooxoTiyB. 

[6S826.1— Harmony.— The  difficulty  this  querist 
has  founa  with  req>ect  to  doubled  thirds  is  solved 
by  Macfarren  in  his  "  Harmony,"  ch.  IV.  4  and  5, 
which  reads  as  follows : — "  The  fifth  of  a  common 
chord  may  be  omitted,  and  thus  the  harmony  con- 
sists of  the  root  and  the  third  only,  or  of  these  two, 
with  either  or  both  of  them  doubled.  The  third 
should  not  be  omitted,  except  in  very  rare  and 
peculiar  cases."  Then,  again,  in  same  chapter,  at 
/ 10.  20  : — "  When  the  bass  is  the  major  tliird  of  a 
chord,  it  may  not  be  doubled,  except  if  one  part 
rise  to  it  and  from  it  by  the  step  of  a  second,  and 
the  other  part  fall  to  it  and  from  it  by  the  step  of  a 
second,  thus — 


and  except  if  the  note  be  retained  or  repeated  from 
the  previous  chord."  So  you  see  it  is  allowable  in 
certain  cases  to  double  the  third,  although  too  much 
sweetness  is  very  apt  to  surfeit ;  and  by  far  the  best 
thing  you  can  do  is  to  just  notice  the  progression  of 
parts  of  music  by  well-known  composers  with  your 
eyes  as  well  as  ears,  but  donH  follow  modem  hymn 
tunes,  most  of  which  are  written  in  defiance  of 
taste  as  well  as  rules.  D.  G.  J. 

[68835.]— Dark  Interior  Photoffraphy.— The 
best  plate  for  above  purpose  is  any  good  make  of 
slow  plate.  My  experience  teaches  me  that  most 
of  the  plates  in  the  market  are  good.  I  generally 
use  Thomases,  and  they  never  play  me  falae.  By 
"  a  plate  very  sensitive  to  the  dark^ray,"  of  course 
you  mean  a  very  sensitive  plate;  but  do  not  use 
them  for  interior  work,  as  you  will  get  very  little 
density.  You  can  only  tell  your  exposure  by  trial 
(halve  your  ^-plates  with  a  jewellcr^s  diamond) ; 
the  interior  of  a  church  with  white  glass  windows 
and  a  poor  light  may  take  less  time  than  a  well 
lighted  church  with  stained  windows.  For  instance, 
the  Abbey  Church,  Shrewsbury,  12  a.m.,  June,  in 
sunshine,  takes  3|  minutes  with  F.  27  and  slow 
plate;  St.  Mary's,  Shrewsbury,  under  like  condi- 
tions, 25  minutes,  and  St.  Midiael*s,  Coventry, 
three  hours.  Always  use  a  small  stop  (about  F.  32) 
and  give  plenty  of  exposure.  If  you  use  open  lens 
you  certainly  gain  time  but  spoil  your  pictures,  as 
any  objects  near  the  camera  will  be  out  of  focus, 
such  as  the  pews  nearest  to  you  in  a  churdi.  You 
have  a  lens  that  will  turn  out  good  work— look  out 
not  only  for  intensity,  but  also  quality  of  light. 

Debfla. 

[68840.]  —  Flat  Uirror  for  Newtonian.— I 
trust  that  "  F.B.A.S."  will  not  object  to  my  point- 
ing out  to  him  and  to  "  Solar  Focus,"  whose  query 
(68840)  appeared  on  page  312,  relative  to  the  proper 
size  of  flat  mirror  for  a  12j  mirror  of  14ft.  focus, 
that  one  of  Sin.  in  minor  axis  is  needlessly  larce, 
and  that  one  of  2^in.  is  largo  enough,  even  to  tuce 
the  imoffe  of  the  sim  or  moon,  assuming  that  the 
flat  will  be  placed  12in.  within  the  focal  plane  of 
the  large  mirror. 

Kamsgate.  J.  C.  LiyscoTT. 

[68848.]— Oonpling  Dynamos.— You  are  quite 
welcome  to  any  assistance  I  can  give  you.  Of 
course,  extra  care  is  required  in  laying  high-tension 
leads  and  extra  high  insulation.  In  reply  to  the 
above  q^uestion,  you  should  most  certainly  couple  the 
two  series  luachmes  in  series^  not  in  parallel.  This 
is  obvious,  tin^e  by  coupling  m  pax«liel  you  lose  the 
great  advantage  of  series  workuig — viz.,  saving  in 
weight  of  leads.  If  you  couple  in  parallel  for  any 
reason,  vou  must  not  only  couple  the  machines  as  a 
whole,  put  also  connect  tlie  brushes  together,  or 
there  will  be  a  danger  of  the  machines  reversing. 

Go  van.  Enoineeb. 

[68849.]— A  150c.p.  Dynamo.— To  Mr.  Bot- 
T0N£. — Supposing  that  you  run  eight  lamps  of 
20c.p.  and  50  volts,  you  would  need  to  get  at  least 
31b.  No.  16  wire  on  the  armature.  You  cannot 
balance  this  as  shunt,  series,  and  compound  with 


only  one  length  of  one-sise  wire ;  but  you  can  make 
a  compromise,  and  put  from  151b.  to  20lb.  of  No.  20 
on  the  fields.  You  wUl  not  get  this  amount  on  ia 
four  layers ;  but  if  you  coil  it  ao  as  to  liriug  the 
four  ends  at  the  top,  and  have  a  terminal  board 
with  four  terminals,  you  can  connect  uj)  in  ouc 
length,  when  you  want  to  run  the  machiae  u  s 
shunt  machine,  or  cozmect  the  two  limbs  in  paruUel, 
when  desired  to  run  it  as  a  series  machine.  The 
armature  must  be  laminated.  The  Kpecd  will  he 
about  2,000  to  2,500  revs,  per  minute,  the  voltage 
will  be  about  60  volts,  the  current  about  nine 
amperes.    Horse-power  required,  about  J. 

S.  BOTTONZ. 

[6SS'32.]— Bacon. — Soak  in  soft  water. 

F.  W.  Masox. 

[68833.]— Keat*B-foot  Oil.— Cool  your  oQ  so  as 
to  render  all  the  stearine  insoluble ;  then  run  it 
through  felt  bags.  You  will  find  your  filtrates  u 
bright  as  salad-oil.  DESf-u.. 

[68S54.]— Com  Solvent.— Salicylic  aciJ  (5f^., 
extract  of  Indian  hemp  8gr.,  flexible  collodion  foz., 
sulphuric  ether  joz.  Mix  the  latter  two,  and  <]]&• 
solve  the  acid  and  extract.  Debtix 

[6SS.54.]— Com  Solvent. — ^A  reliable  prepara- 
tion may  be  made  in  the  following  manner :  —Take 
of  salicylic  acid  30  parts,  extract  cannabis  3  parte, 
flexile  collodion  240  parts.    Dissolve. 

Fii£D£Bxci:  Davis. 

[68854.]— Com  Cure.— Extract  of  Indian  hemp. 
0  parts  ;  salicylic  add,  30 ;  collodion  (methylated;, 
240.  Rub  the  extract  and  add  with  a  little  ooUo- 
dion  in  a  mortar  until  well  mixed,  then  tranafei  to 
a  stoppered  bottle,  and  shake  well  until  dittohed. 
If  this  does  not  adhere  to  the  flesh  well,  add  a  fmall 
quantity  of  powdered  gum  mastic.  VooaH?. 

[68860.]— Dynamo.— To  Mb.  Bottone.— This 
type,  which  is  certainly  one  of  the  best,  is  kaowa 
by  many  as  the  **  Simplex.**  The  only  fault  in 
your  drawing  is  that  the  diameter  of  the'F.M.  am 
IS  rather  scarce.  I  should  prefer  to  let  it  b«  2^is. 
diameter,  and  take  a  trifle  away  from  the  thickD« 
of  tlie  pole  pieces  near  the  noms.  You  will  ncft 
find  in  trade  any  laminations  of  4in.  in  diameter,  w 
you  will  do  well  to  make  your  armature  of  the4;iD. 
diameter  Pacinotti*s  punchings,  bore  out  rou; 
tunnel  to  din.  diameter  about  3in.  wide.  Wind  tk- 
armature  with  31b.  No.  20  d.c.c.  Wind  the  fieU 
magnet  core  with  101b.  No.  24.  Connect  up  ai  a 
shunt  machine,  drive  at  about  2,000  revs,  per 
minute.  At  this  speed  the  machine  should  give  ^' 
volts  and  5  or  6  ampC-res,  and  should  light  well  o  or 
0  lamps  of  48  volts  each.  It  will  need  from  |  to 
|H.P.  to  drive,  according  to  the  softness  of  the  iiob 
core,  and  the  care  with  which  the  armature  and 
field  magnet  have  been  wound.  S.  Botioni. 

[68861.]— Testing  Lnbricatinff  OU.— To  d.-« 
this  properly  our  querist  must  ha^e  some  kao^- 
ledge  of  chemistry ;  but  if  he  has,  I  shall  be  pleasid 
to  give  him  details.  F.  W.  Masox. 

[68861.]— Testing  Lubricating*  Oil.-To  tet 
for  the  '*body'*  and  volatility  oi  the  oils,  tiiea 
fflass  sheet  inclined  at  an  angle  of  about  3<) .  place  i 
drop  of  each  of  the  different  oils  at  the  suaunit,  and 
leave  for  a  day  or  so.    The  oil  that  travursed  tLe 
farthest  has  least  "body.**    That  whi<:h  haslctf: 
left  of  it  is  the  most  volatile.    To  select  the  btst 
lubricants.      First,    those    that    have  a  modent^ 
amoimt  of  body  from  first  experiment.  This  qualilj 
of  course  is  important,  for  it  means  less  waste  ci 
lubricant.    Also  one  that  is  not  too  volatile  and  Lai 
a  good  body  is  a  good  oil.    To  test  lubricating  pni> 
perties  of  oils  selected  from  tat  test,  a  Thui^ton 
oil  tester  can  be  used.    This  i^a  machine  inth  a 
spindle  running  in  two  bearingsNwith  a  smootlt* 
turned  nose  at  one  end,  on  which  rifts  perpendico* 
larly  an  arm  fitted  with  two  brasses  adju&taUeto 
various  pressures  by  means  of  a  th^Hhscren^  sad 
spring.    This  is  placed  below  the  bra^^    At  tbe 
top  there  ia  a  thermometer.    The  oil  ^  placed  md 
this  journal,  and  a  certain  pressure  ufiiicd ;  thf 
journal  is  then  rotated  at  some  coustantfieed,  snU 
the  arm  which  contains  the  brasses  goe.Hit  iif  the 
perpendicular,  and  remains  at  an  emg  vhithi* 
read  off  an  arc  fixed  to  the  machine.    ThfNn  ve 
the  true  tests  of  lubricating  oils,  which  f  o 
to  be  timed,  temperatures  taken,  and  rem 
the  arc ;  these  will  afford  a  fairly  exact  coofli( 
of  friction  for  each  oil.  The  makers  of  this  machi 
are  Bailey,  of  Salford ;  cost,  about  £9. 

H.  D.  RoBCcsoN. 

[68862.]— Animal  Charcoal.— Use  furnace  a 
retorts  similar  to  those  used  in  gasworks,  a: 
charge  with  well  cleaned  and  dry  bones. 

F.  W.  Masox. 

[68863.1— Eleetro-Motor.—For  general  dcm^ 
see  sketch  in  quexy  68860.  Let  the  armature 
6in.  diameter  and  4in.  deep.  Wind  this  with  4^ 
No.  18,  and  the  core  with  41b.  No.  16.  To  dr  ^ 
this  you  will  need  about  2o  cells,  giving  at  least  ( 
amperes  of  current  at  a  pressure  of  M)  valb»  ^? 
good  chromic*acid  cells,  ^-gallon  size,  wouli 
tins.  S.  BoTTOsr 
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R>S86I.]— duadruit  l4izik  Gkyvemor.— Meaan. 
Robey  and  Co.,  of  liuooln,  used  to  make  an 
arrangement  whereby  a  powerful  sovemor  on  the 
orank'Shaft  of  the  engme  moved  a  wedge-like 
piece  endways  through  the  eccentric  in  such  a 
way  that  it  altered  both  the  angular  advance  and 
the  stroke,  and  was  equivalent  to  moving  an 
oidinary  link-motion  towards  mid-gear.  I  do  not 
know  whether  the  governor  proved  powerful 
snough.  I  thought  of  tiie  same  tniug  myself  when 
s  pupil,  but  never  tried  it,  because  X  thought  the 
govemnr  could  not  control  it.  There  is  only  one 
ilide-valve  required,  and  no  link.  F.  A.  M. 

[6886.3.]— Braence  of  VaniUa.— Vanilla  pods 
fout  very  small)  loz.,  spirit  of  wine  lOoz.  Macerate 
for  three  weeks  or  a  month,  and  filter  through 
p^jer.  If  it  is  wanted  colourless  it  may  be  distilled 
st  about  200*  F.  DjssanjL. 

[68Sa5.]~EM6noe  of  Vanilla.— Macerate  loz. 
s(  vanilla  pods  in  1  pint  of  rectified  spirit  for  seven 
dsys,  press,  stndn,  and  filter.  The  active  principle 
ef  the  vanilla  pod  is  vanillin ;  this  principle  is  very 
active.  Three-quarter  grain  doses  are  irequenUy 
preaoribed  as  an  aid  to  digestion.  Several  cases  of 
pdsoning  have  occurred  with  essence  of  vanilla; 
this  i)roperty  is  said  to  be  due  to  a  substance  called 
'*tozioodenaxon."  Fbbdebick  Davis. 

[68866.]— Easence  of  Vanilla.— Having  been 
engineer  at  a  large  French  confectionery  firm,  I  have 
seen  many  gallons  of  essence  made  there.  Tlieir 
way  of  makmg  was  as  follows :— The  vanilla  pods 
(not  beans)  were  first  cut  up  with  a  sha£p  knife  into 
omall  pieces  about  the  size  of  peas.  This  was  put 
into  large  glass  jars  and  covered  with  about  six 
times  the  bulk  of  spirits  of  wine  (not  methylated) 
and  allowed  to  stand  about  six  weeks,  stirring 
frequently.  At  the  end  of  that  time  it  was  shained 
through  linen  and  bottled  oif  for  use ;  the  residue 
was  then  just  covered  with  fresh  spirits  until  they 
were  making  some  more,  when  it  would  be  added  to 
the  fresh  stuff.  The  vanilla  residue  was  finally 
dried,  ground,  and  sold  to  the  cocoa  makers.  I  will 
gire  auy  further  information  '*Cymro"  may 
Wiuire.  Jacqubs. 

[68869.]— T.IC.  for  H  Annatore.— Put  about 
41b.  No.  20  on  the  field- ma^et  core,  and  couple  up 
as  a  Bhunt  machine.  This  would  give  certainly 
sufficient  E.M.P.  and  current  to  light  three  or  four 
flx-volt  lamps.  If  the  armature  were  rewound 
with  No.  20,  you  would  get  12  or  U  volts.  The 
ispeed  required  will  be  about  3,000  to  3,500  revs,  per 
minute.  S.  Bottonb. 

[6S870.1— Sli<Le-Best  on  Gap-Bed  Lathe.— 
Tou  don*^t  say  wrhat  prevents  the  slide-rest  from 
iiaoving  up  close  to  headstock.  I  can  only  imagine 
that  the  sUde-reat  was  made  for  a  straight  bed,  and 
has  the  usual  hand-screw  underneath.  Slide-rests 
for  gap  beds  require  a  damp  or  plate  hinged  to  one 
Ade  of  the  lower  slide^  the  other  side  being  cast 
with  a  Iii^,  through  which  passee  a  capstan -headed 
lx)It.  This  bolt  screws  into  the  free  end  of  the 
>clamp  plate,  and  by  turning  which  tiie  slide-rest  is 
securisd  ou  the  bed.  Sometimes  a  bolt  replaces  the 
hinge;  in  either  case  a  special  casting  is  required 
for  bottom  slide.  If  only  the  gap  bridge  is  at  fault, 
yon  must  fit  a  new  one,  formed  so  as  to  allow  the 
Tests,  &c.,  passing  over  it.       A.  F.  Shazespeab. 

Liittichaustr.  14,  Dresden. 

[68873.]— Oearinfir  Facile.— Better  sell  it  and 
bay  a  geared  one,  as  very  extensive  alterations 
would  be  necessary  before  gearing  could  be  fitted, 
•And  I  doubt  you  being  able  to  effect  much  of  them 
jrourseU.  A.  F.  Shakespeab. 

Liittichaustr.  14,  Dresden. 

[68874.]— Bichromate  Batteries. — Clean  ends 
of  carbons,  and  connect  up  with  Daniell  ceU  and 
depositing  trough  containmg  solution  of  copper 
sulphate,  carbons  to  zinc  of  battery,  and  copper 
plate  of  trough  to  copper  of  cell,  allowing  enas  of 
carbon  to  dip  into  solution,  which  will  then  after 
■an  hour  or  two  become  plated  with  copper.  Clean 
<»pper  and  solder  in  usual  way  to  brass  of  battery 
^P-  H.  D.  RoBiNSOW. 

[68874.[— Bichromate  Bottle  Battery.- You 

must  "  copper'*  your  carbons— viz.,  deposit  copper 

on  your  carbon  plate  in  a  sulphate  of  copj>er  bath. 

With  a  little  sulphuric  add  added;  making  your 

•^bon  plate  the  "  cathode,"  and  a  sheet  of  copper 

\1*  *»^ode.'*  This  done,  you  must  «*  tin  "  it  with 

ii^^^ering-iron  and  spirits  of  salts,  then  it  is  an 

wau'U'*iatter  to  solder  to  the  brass  flanges.    Some- 

^ey  are  sck  vod  to  the  flanges ;  but  this  is 

;.  E55as.  >  good  as  soldering. 

,  r^jv^-'  An  Ex-Watchxaxsb. 

jv  :u.  «^4.1--BJrhminete    BotUe   Battery.— To 

s        BoTTojTE.— Wash  your  carbons,  by  soaking 

Vit' .  in  water  vatii    no   longer   coloured.     Dry 

yJugWy.    When  dry,  fit  up  a  Daniell  cell  and 

,/  \^  **^  ^**  carbons  to  the  negative  pole,  and  im- 

;  I r.'*J  p  *  sulphate  of  copper  bath  to  the  depth  of 

-  .»t  jm.  (or  the  same  as  the  length  of  the  flanges), 

I  coat  with  copper.    Again  wash  thoroughly  in 


.:»nwtt>r.    Dry/  Qean  up 
wed  copper  with 


one 


face  of  the  de- 
and**tin"th© 


^,  ,,'lace  prttty  heavily  with  a  little  soft  solder.    Do 


likewise  with  the  brass  flange,  leaving  a  little  excess 
of  solder  on  the  flanges.  Now  hold  the  surfarea 
together  over  the  flame  of  a  spirit  lamp  until  the 
solder  melts ;  hold  together  tul  set.  Xow  varnish 
over  the  points  of  junction  with  thick  sttUing-wax 
varnish.  S.  Bottone. 

[68875.]— Motive  Power.- "No  Sig."  seems 
not  to  comprehend  what  H.P.  means.  Now  lib. 
nused  1ft.  is  Ift.-lb.  of  work;  33,000ft.-lb.  of  work 

done  in  one  minute  is  IHJP.     H.P.  =  j»= — ,  "  ^ 

T  X  3'6,(m 

Where— 

HP  B  horse-power. 

H  B  height  throuffh  which  weight  is  raised  in  feet. 

W  s  weight  raised  in  pounds. 

T  ss  time  taken  in  minutes. 

In  his  flrst  question  no  time  is  stated,  therefore 
amount  of  work  done  can  only  be  given.  It  is 
-  112  X  30  •  3,360ft.-lb.  No  wort  is  done  in 
holding  up  Icwt.  for  2Qmin.,  although  I  am  afraid 
"  No  Sig."  might  not  think  so  during  the  experi- 
ment. DtTKBABTON  YOUTB. 

[68878.]— Uffhtninff  Oondaoton.  — With  a 
three- cell  Leolanoh^  and  bell  you  might  be  able  to 
roughly  estimate  whether  the  conductor  was  in 
good  order  or  not;  but  for  a  practical  and  good 
purpose  it  would  need  a  little  more  careful  testing. 
If  '*  Joiner  *'  would  like  to  know  particulars,  shul 
be  pleased  to  give  them.  F.  W.  Majsov. 

[68878.]  —  Xilffhtninff  Oondnotors.  —  Your 
proposed  test  would  only  show  that  the  wire  was 
oontinuoiis,  and  would  not  prove  much.  If  every 
strand  but  one  in  conductor  was  broken,  the  beU 
would  still  ring.  I,  amongst  others,  no  doubt, 
would  be  glad  3  some  correspondent  would  tell  us 
how  to  test  a  very  low  resistance.  I  have  a  Wheat- 
stone's  bridg«>.  as  described  several  times  in 
"  £.  M.,"  and  I  find  it  very  useful  for  testing ;  but 
on  experimenting  with  a  piece  of  electeic-light  cable, 
I  found  it  was  fairly  sensitive  if  the  length  was 
altered ;  but  if  all  the  strands  were  cut  but  one,  it 
did  not  seem  to  make  much  difference  till  the  one 
strand  was  prolonged  an  inch  or  so.  The  bridge 
has  very  heavy  copper  connections  and  terminals ; 
the  cable  was  seven  16  B.W.G.  wires.  If  some 
correspondents  would  tell  us  a  means  whereby  a 
low  resistance  (as  a  lightning  conductor  earth)  may 
be  trustworthily  found  to  be  as  low,  or  lower,  than 
a  piece  of  cable,  say,  that  one  would  be  satisfied 
with,  which  test  need  not,  of  course,  be  very  accurate, 
they  would  be  giving  some  valuable  information. 

PBACTnCAL. 

[68878.]  —  Xiightninff    Conduotora.— Yes,    a 
direct-reading  bridge,  which  is  very  simple  to  make, 
is  described  on  p.  U,  "Practical  Electrical  Test- 
uig/'  by  James  Swinboume,  a  book  which  I  should 
advise  vou  to  possess  yourself  of  (price  4s.  6d.)    It 
is  worked  in  exactly   the  same  way  as  a  metre 
bridge  or  ordinary  type,  and  is  direct  reading,  no 
calculation  being  required.    An  instrument  of  this 
type  with  a  scale  1  metre  long  divided  to  mms. 
might  be  calibrated  to  read  from  0*01  to  10  ohms  by 
steps  of  0*01  ohm,  and  I  reckon  that  is  near  enough 
for  liffhtning-rod  work.    If  the  Editor  likes  I  will 
send  m  sketch  and  details  of  making,  but  cannot 
afford  the  time  this  week.    As  to  testmg  your  con- 
ductor, I  understand  that  the  main  conductor,  after 
leaving  the  top,  continues  down  about  half-way, 
and  there  branches  into  two,  each  to  a  separate 
earth.    If  so,  it  is  an  awkward  one  to  test.    You 
must  solder  a  wire  to  the  pinnacle,  and  best  make 
a  permanent  Job  of  this,  taking  it  into  some  con- 
venient jplaoe  for  testing.    Jubt  above  the  lu-anch 
connection  solder  another  wire  (insulated  of  course) . 
and  carry  this  to  the  same  place  as  the  other.    Find 
a  separate  **  earth  "  to  that  used  by  the  conductor, 
and  disconnect  one  of  the  branch  conductors  at  any 
convenient  point  within  reach.    Test  between  point 
wire  and  free  end  of  brluidi.    This  should  be  of  no 
appreciable  resistance ;  if  it  is,  test  res.  between  point 
and  wire  above  fork.  If  this  tests  about  the  same  as 
before,  the  fault  is  in  the  connection  of  tiie  conductor 
with  the  point,  due  probably  to  the  weather  acting 
on  the  lead- filling  in  the  joint.    If,  however,  this  is 
all  right,  test  between  the  lower  wire,  and  you  will 
find  the  fault  at  the  fork  connection.    Next,  test 
the  resistance  of  the  "earth,"  using  the ''earth'* 
connection  of  the  branch  you  have  cut.  This  should 
be  under  2  ohms ;  if  it  is  not,  test  between  the  sub- 
sidiary "earth"  and  each  conductor  " earth "  in 
succession ;  one  will  be  of  higher  resistance  than 
the  other.    The  fault  is  there;  see  to  it.    Next, 
remake  the  joint  in  the  branch  vou  have  cut,  ana 
clamping  a  wire  to  each  side  of  it,  test  the  joint. 
You  should  find  it  almost  impossible   to   get   a 
balance,   it  should  be  so  low ;  if  not,  you  must 
remake  it.    Of  course,  you  may  say  that  this  is  very 
complicated,  and  that  you  may  just  as  well  test  to 
carta  without  cattins  either  branch;  and  so  you 
may,  but  then  |rou  have  no  guarantee  that  mth 
"  earths  "  are  right — one  may  be  practically  dis- 
connected and  the  other  ^ood,  and  the  conductor  as 
a  whole  test  right.    If  it  is  worth  while  to  put  in 
two  earths,  it  is  worth  while  to  make  sure  both  are 
right.    Of  course,  you  must  allow  for  resistance  of 
leiids  to  testmg  instruments.    An  ordinary  electric- 
bell  and  battery  would  be  of  litUe  use.    Suppose 


the  bell  rings  with  0*2  amperes,  and  the  resistances 
of  its  coils  5  ohms,  then  the  total  maximum  res. 
«  9  ohms,  and  the  E.M.F.  necessary  (allowing  2 
ohms  for  a  No.  2  LedanchQ  «  0*2  x  11  ■2*2 
volts— say  2  Ledanch^  cells.  If  then  the  bell 
rings  the  whole  drcuit  is  about  right ;  but  there  is 
no  guide  as  to  the  actual  state  of  the  earth,  for  the 
earth  may  be  good  and  yet  the  bell  not  ring,  owing 
to  a  fault  in  battery,  and  if  you  have  the  means  of 
testing  the  battery  and  bell  properly,  you  had  best 
test  conductor  right  away.  Ana  further,  it  is 
obrious  that  the  bell  will  ring  with  different  cur- 
rents, according  to  adjustments. 
Oovan.  EirenrESB. 

[68879.]  —AoonmnlAton.— I  would  strongly 
recommend  **  T.  D.  H."  to  i«ad  Salomon*^ 
"Management  of  Electric  Light  Installations  and 
Accumulators  " ;  or  Bcynier^s  work  on  **  Secondary 
Batteries"  (seemy advertisements).  Thewaytomake 
Plant^*s  spiral  form  is  to  make  a  paste  with  strong 
oil  of  vitriol,  spedfie  gravity  1*840,  and  ordinary 
red  lead ;  spi«aa  this  on  the  scored  lead  plates,  ana 
roll  the  i)lates  up  while  the  mixture  is  still  moist. 
Allow  this  now  to  dry  <nute  hard,  before  immersing 
in  the  cell.  The  E.MrF.  of  thb  accumulator  is  as 
nearly  as  possible  2  volts  per  cell. 

S.  BonoifB. 

[68881.]— Iiink  Xotion.— What  you  suppose  to 
be  an  imperfection  is  really  one  of  the  great  advan- 
tages of  link  motion.  What  you  suggest  would  be 
true  if  the  link  rocked  on  its  centre,  so  that  the 
block  had  no  motion  in  mid-gear.  When  the  link 
is  moved  towards  mid-gear  &b  lead  of  the  valve 
will  slightly  iucreaae  or  gradually  disappear,  accord- 
ing to  the  way  the  eccentric  rods  are  Grossed.  Don*t 
refer  to  '* Bourne  on  the  Steam  Engine"  to  see 
which  way  they  should  cross — ^his  diagram  is  wrong ; 
but,  if  you  want  to  understand  the  subject,  get  an 
American  book  by  Auchindoas,  and  have  a  fort- 
night or  three  weeks  at  it.  If  the  eccentric  rods 
cross  when  the  eccentrics  point  away  from  the  link» 
the  lead  will  increase  towards  mid-gear,  nt  which 
point  the  engine  will  get  some  steam;  but  it 
will  come  in  as  much  before  the  end  of  the 
finishing  stroke  as  at  the  beginning  of  the  next — 
i.e.,  the  lead  becomes  equal  to  the  admission.  If 
the  eccentric  rods  cross  when  the  eccentrics  point 
towards  the  link,  the  lead  will  disappear  towards 
mid-gear,  and  tne  engine  will  get  no  steam.  The 
first  arrangement  is  usually  the  oest,  but  the  last  is 
best  on  a  steam  winch.  F.  A.  IC. 

J68882.]— Enffliah  Oonoertina.— The  bowing- 
ve  (a  patent)  of  the  English  concertina  occupies 
a  petition  similar  to  what  is  known  as  ibe  "  wmd- 
ke^  "  of  the  G^erman  instrument.  When  tiie  thumb 
is  mserted  in  the  strap,  the  lever  of  the  valve,  pro- 
jecting about  |in.  above  the  keyboard,  just  touches 
the  back  of  the  thumb,  a  slignt  curl  of  whidi  at 
once  opens  the  valve.  Both  valves  are  on  the  non- 
return prindnl^— i.e.,  they  only  pass  air  one  way. 
The  one  on  the  right  aide  of  the  instrument  admits 
air  to  the  bdlows,  while  tiie  one  on  the  left  side 
passes  air  from  the  bellows  without  the  necessity  of 
pressing  any  of  the  ordinary  keys.  The  effect  of  a 
passage  played  on  the  concertina  while  the  bellows 
IS  being  drawn  out  is  the  same  as  that  produced  by 
the  down  bow  of  a  violin ;  and,  in  the  same  way,  a 
passage  pkyed  by  an  up  bow  on  the  violin  has  the 
same  effect  as  one  played  on  the  concertina  while 
pressing  the  bellows.  Suppose,  for  instance,  yon 
are  ^ing  to  play  a  few  bars  in  staccato.  It  is  im- 
possible, with  the  ordinary  instrument,  to  get  that 
sharp  "  snick,  snick  "  which  contrasts  so  well  with 
the  Iffffato  style,  and  which  Ib  hardly  any  trouble  to 
the  violinist.  But  the  bowing-valve  being  kept 
open  while  the  passage  is  being  played  admits  to 
the  bellows,  after  every  note,  just  the  amount  of 
air  which  the  vibration  of  the  reed  has  deprived  it 
of,  thus  keeping  a  steady  balance  of  wmd,  and 
insuring  to  each  note  a  likeness  of  expression 
exactiy  resembling  its  fellow.  In  short,  tiie  bow- 
ing-valve enables  every  motion  of  tiie  violinist's 
bow  to  be  accurately  copied  by  the  conoertinist*s 
bellows.  It  gives  you  full  command  over  the  wind, 
and  enables  you  to  fill  or  empty  the  bellows  in  a 
second,  without  having  recourse  to  the  sounding  of 
an  unneceasarv  chord.  If  you  live  in  London,  try 
to  hear  Mr.  Alsepti.  If  you  have  not  already  heard 
him,  you  will  be  surprised  at  the  perfection  to  which 
he  has  brought  concertina  playing.    I  believe  you 


can  generally  find  him  at  Messrs.  Kdth,  Prowse, 
and  Co.,  in  Cheapdde.    With  respect  to  your  last 


request,  I  have  not  ^t  ^our  original  communica- 
tion by  me ;  but  I  think  it  referred  to  the  improved 
effect  produced  by  reversing  the  position  of  the 
instrument.  I  have  not  given  the  matter  much 
consideration,  nor  have  I  even  tried  it,  but  should 
presume  that  the  improvement  is  due  to  the  por- 
tion of  the  thumb-stiups  giving  a  greater  command 
over  the  bellows.  Practice  wiu  give  the  same  effect 
when  the  instrument  is  hdd  in  the  ordinary  way, 
only  the  practice  must  be  conscientious  and 
thorough.  I  do  not  think  there  is  much  room 
for  improvement  in  the  modem  arrangement  of  the 
keyboard,  espedallv  when  yoir  have  sixty  keys  to 
deal  with.  I  shall  be  pleased  to  give  you  any 
further  information.  Bsooicnx. 
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[68886.1— Oonvertiaff  Verge  Watoh  Into 
I<ever.— To  answer  this  query  fully  would  require 

Suite  an  article.  *  *  Young  Watchmaker  *  *  had  better 
efer  sudi  an  attempt  until  he  is  more  learned  in 
his  craft.  Turns,  burnishers,  and  files  are  little  use 
unless  he  knows  how  to  use  them.  A  depthing  tool 
is,  of  course,  indispensable.  Calculate  your  new 
train  not  less  than  16,200.  Ton  must  ''bridge" 
over  your  present  third  wheel,  shortening  its  pinion 
so  as  to  work  under  it.  Tour  contrate  pinion  will 
want  a  new  wheel,  which  now  becomes  your  fourth 
wheel.  Tour  escape  wheel  and  pinion,  with  pallets 
and  lever,  must  be  planted  between  ^our  bridge  and 
the  top  plate.  Tou  can  buy  any  size  and  number 
of  wheel  you  may  reauire  ready  for  mounting. 
Failing  in  your  hsjfd  soldering  ia  through  want  of 
practice.  Try  again ;  have  your  pieces  thoroughly 
dean,  and  well  bound  together  with  iron  wire; 
direct  your  flame  so  as  to  "  draw  '*  the  solder,  and 
nof  at'*  it,  as  most  beginners  do.  If  you  want 
more  particulars,  ask  again. 

An  Ex-Watchxakbr. 

[68887.]— Gnats,  and  Other  Insects.— Equal 
pi^ts  of  powdered  ipecacuanha,  rectified  spirit,  and 
sulphuric  ether.    For  outward  application  only. 

R.  P.  G. 


UNANSWEEED  QUERIES. 

»#< 

nke  numbers  and  titles  of  queries  which  remain  tinan- 
Kwertd  for  five  weeks  art  inserted  in  this  list,  and  if  still 
unanswered  are  repeated  four  weeks  afterwards.  We  iruxt 
our  readere  wUl  look  over  the  list,  and  send  what  ir^ormation 
thejf  can  for  Ike  hemffit  of  their  f Mow  Gtmtrilmtors, 

Since  our  last "  Sandy  Dunn  "  has  replied  to  68312. 

GBSH.    Rebrcumng  Urn,  p.  140. 
68S3S.    Force  of  Explosions,  140. 
68354.    Mensunition,  140. 

68578  Power  of  Byroieoes,  p.  227. 

68S78  FSittems  for  Ashpan  Bars,  227. 

ewei  TramwavGauge, 227. 

68600  Annual  Wiadin?  aock,  228. 

68603  Organ  at  St.  Thomas,  Salisbury,  228. 

68616  Force  of  Exploidvea,  228. 

68619  Measuring  Time,  2:28. 

68620  What  is  it?  228 

68626    Incubator  Begulator,  228. 


VSEFin:.  AHD  SCIEirTIEIC  irOTES. 


QUEEIES. 


Fuel  Value  of  Coals. — At  a  recent  meeting  of 
the  Manchester  Section  of  the  Society  of  theChenxi> 
cal  Industry,  SCr.  W.  Thompson  read  a  paper  on 
"  The  Heat -producing  Powers  of  Twelve  Samples 
of  Coal,*'  determined  oy  burning  in  ozvgen — ^in  tiie 
apparatus  devised  by  him — compared  with  their 
theoretical  values  as  oalculated  from  their  cliemical 
composition.  The  coal  which  he  found  to  give  tiie 
highest  results  as  regards  heat  producing  was  anth- 
racite, which  gave  8,340  centigrade  umts  of  heat. 
Next  came  Pendleton  coal,  with  7,736  units ;  then 
Wigan  coal,  7,552 ;  and  the  lowest  of  the  twelve 
came  from  near  Atherton,  with  6,448  units.  The 
results  obtained  by  experiment  were  higher  in  two 
coals  than  the  calculattd  results  obtained  by  deter- 
mining by  heat  units  given  by  the  combustion 
of  the  carbon,  hydrogen,  and  sulphur  found 
by  analysis,  but  deducting  the  hydrogen,  which 
appears  always  to  be  in  combination  with  the 
oxygen  present,  so  that  its  hydrogen  does  not  pro- 
duce heat  on  burning.  In  two  coals  the  heat  found 
hy  calculation  and  that  found  by  experiment  were 
the  same,  and  in  seven  coals  the  l^t  found  by 
calculation  was  greater  than  that  found  by  experi- 
ment. 

The  G^graphical  Bureau  of  the  Home  Depart- 
meift  of  the  Japanese  Oovenunent  establidied  some 
time  ago  a  full  meteorological  service.  IVi-daily 
telegraphic  weather  reports  are  gathered  from  the 
whole  of  the  empire,  and  for  some  months  past 
these  have  been  published  in  the  daily  newspapers. 
The  number  of  reporting  stations  in  Japan  is  thirty- 
one,  and  from  these,  together  with  five  stations  in 
Corea  and  China,  with  less  frequent  exchanges 
from  Manila  in  the  Phillippines  and  Vladivostock  in 
Siberia,  the  reports  are  made  up.  The  apparatus 
used  in  the  central  obaervatory.  whi<^  is  situated 
at  the  highest  point  within  the  old  castle  of  Totdo, 
is  of  the  finest  and  most  sensitive  kind  from  Europe 
and  the  United  States,  supplemented  by  special 
instruments  of  native  manufacture.  Direct  mag- 
netic observations  have  been  carried  on  for  several 
Tears,  with  self-registering  and  other  apparatus. 
The  subject  of  marine  meteorology  ana  that  of 
seismic  disturbanoes  is  also  attended  to.  The  official 
Government  work  is  surolemented  with  great 
popular  benefit  by  the  Meteorological  Soaety. 
Thus  far  about  70  per  cent,  of  tke  forecasts  maae 
in  Tokio  have  proved  correct.  In  addition  to  the 
value  of  the  cautionary  signals  displayed  from  49 
stations,  the  results  of  the  system  of  observations 
are  frequently  inquired  for  by  sr^tects,  engineers, 
medical  men,  and  sorr^yon. 


[68890.]— Cuttlnar  Wheels.— Ii«  it  possible  to  cut 
(rear  wheels  for  dooks  in  anf  other  way  than  in  the  Uthe  T 
I  wish  to  make  a  simple  clow  for  experimental  purposes, 
like  the  one  described  recently,  but  with  a  few  geux 
wheels.  The  pinions  (of  the  lantern  form)  I  can  eaaUY 
make,  and  the  dividing  I  can  do  by  attaching  the  blank 
to  the  middle  arbor  of  a  dock  where  it  projects  throuf^h 
tiie  frame,  stopping  it  at  the  required  places  by  a  pm 
through  the  teeth.  Also  by  what  rule  is  tiie  diameter  of 
one  drde  calculated  with  r^ard  to  the  other,  so  that  the 
divisions  in  each  sh^  coincide?  Tliirdly,  how  can  I 
divide  oirdles  into  prime  numbers.  I  know  there  is  some 
rule  for  this,  based  on  the  relation  of  the  base  of  an 
isosceles  A  to  the  side.— Lnx. 

r6889l.l— Magneto  Maoliine.— To  Mr.  Bottoxk.— 
What  sized  dectro-magnet  and  what  wire  (in  ounces) 
should  I  use  for  above,  having  a  6in.  magnet!— Bubbin. 

[H8892.]— Franklin's  Experiment.  —  Will  some 
reader  kindly  tell  me  how  to  oonatruct  Franklin's  experi- 
ment, the  tmee  bells  that  ring  by  induction  by  the  in- 
fluence of  atmospheric  electricity  T— H.  A.  C. 

[68893.] -Wet-Plate  Photography.— Will  any  of 
our  photonaphic  friends  kindly  help  me  in  the  above 
prooess !  I  have  failed  in  all  my  endeavours  to  get  a  good 
picture.  I  have  first  of  all  flowed  the  glass  with  ooUooion, 
and  before  letting  tiie  rlate  get  dry  plunged  it  into  silver 
bath,  and  then  expoaea  it  for  about  flve  seconds,  or  ac- 
cording to  the  lignt  of  day.  After  exposing,  flowed  over 
the  devdoper,  washed  it  off  when  picture  showed  itself, 
then  appUed  the  fixer,  but  my  pictures  have  looked  when 
dry  very  pale,  and  sometimes  blue.  What  ia  the  cause  ? 
Should  the  plate  be  washed  after  leaving  the  silver  bath 
before  exposing,  or  should  a  spirit  lamp  be  used  in  drying  ? 
I  have  in  the  pUtes  dry  in  the  sun.  Have  found  the 
picture  more  di^nct  on  wrong  side  of  picture,  and  when 
the  black  varnish  is  painted  on  the  picture  becomes  almost 
extinct.  The  camera  I  use,  an  ordinary  Opiate.  I  have 
a  red  glass  glass  fitted  in  dark-room  window,  with  buff 
curtain.  Is  tiiat  the  right  light  to  use  t  Any  informa* 
tion  on  the  above  subject  wul  much  oblige.— Oxe  ix 
Tboublb. 

[68891.]— Frosted  Sllvfer.— Ihavoa  brooch  formed 
into  a  rosie  with  two  buds  half-closed,  and  one  centre  piece 
imitating  full-blown  rose  with  six  frosted  leaves.  It  has 
gone  quite  duU.  Can  some  kind  reader  tdl  me  how  to 
clean  it  ?— Tiiaxku. 

[68895.]— Aocumulatore  to  Drive  }H.P.  Motor 
One  Hour.— Can  some  one  kindly  give  an  idea  of  the 
time  it  would  take  to  charge  them  with  a  powerful  hand 
dynamo,  and  the  coat  at  a  given  time  ii  driven  with  a 
chromiOHudd  battery  7— J.  H. 

[68896.]— Telephone.— During  the  recent  thtmder- 
storm  the  exchange  tdephone  for  a  circuit  of  20  Gower- 
Bell  instruments  started  ringing,  although  no  annunda- 
toTS  dropped.  1.  What  part  of  apparatus  is  affected,  and 
how !  2.  How  can  the  oamage  be  rectified !  a>.  How  can 
the  aoddent  be  prevented  in  the  future  ?— A.  B. 

[68897.]  —  Constant  Ourrent  Batteries  for 
Medical  Pai*po8e8.  —I  use  those  batteries,  Rometimen 
of  20  small  dements,  sometimes  40  or  50.  Can  Mr.  Bottone 
or  any  otiier  reader  of  experience  advisie  as  to  the  best 
kind  of  element  1  I  may  say  that  I  have  tried  for  years 
to  get  a  tolerably  sustaining  dement,  which  will  not  get 
out  of  order,  without  suooeas.  The  best  I  ever  had  were 
among  the  first  Leclanch<^  about  10  or  more  years  ago.  I 
can  gret  none  now  as  good  as  those  were.  I  have  tried  the 
new  dry  cells  and  am  very  disappointed.  Can  anyone  hdp 
me  ?— CoxsT.  "yLwD.  Bat. 

[68896.] —Engine  dnery.— Would  some  of  your 
numerous  correspondents  kincDy  tell  me  whether  it  makes 
any  difference  (theoretically  or  practically)  which  crank 
in  a  triple  expauAion  (or  compound)  engine  be  made  the 
leading  crank  ?— Bb&huua. 


I.]— Engine  Driving.  —  Will  some  of.  our 
en^:ineering  friends  that  have  had  a  fair  experience  of 
driving  low-pressure  engines  give  me  a  little  instruction  ? 
I  have  been  working  high-pressure  enfpne  for  a  long  time, 
and  should  now  like  to  take  a  vacancy— that  of  a  land 
draining  engine,  or  something  of  the  sort.  The  one  I 
should  like  to  take  is  a  16H.P.  The  only  thing  that  I  am 
rather  at  a  loss  to  understand  is  the  condenser  and  the 
vacuum  gauge,  but  I  feel  even  by  a  little  help  I  oould  ^ 
over  these  points.  Will  some  one  be  kind  enough  to  give 
a  sort  of  table,  so  that  I  might  find  out  the  mean  pres- 
sure at  the  different  lengths  of  stroke.  I  have  been  told 
that  there  is  a  table  of  that  kind  I  can  manage  to  find 
out  H.P.  of  high-pressure  engine  at  some  parts  of  the 
stroke.  How  am  I  to  find  out  the  H.P.  of  low-pressure 
engine  (indicated  H.F..  I  mean) !  Will  *'  T.  C,  Bristol," 
or  some  of  our  readers  kindly  hdp !— Willing  to  Lbabx. 

[68900.1— Small  Water  Motor. -Canany  of  ••  ours  » 
in  me  as  to  the  best  way  of  making  the  above  ?  I  have 
water  from  the  main  at  high  pressure,  and  I  want  a  small 
motor  to  drive  a  modd  djmamo.  Can  this  be  done  ?  If 
so,  a  sketch  and  measures  to  obtain  a  certain  restdt  will 
oblige.  The  dynamo  has  to  be  driven  at  2,600  revs.,  and 
I  want  to  know  if  it  can  be  driven  direct  from  the  motor. 
— L.  £.  £. 

[68901.]— Boff  MuBsle.— Would  fed  much  obliged 
bv  description  oa  the  best  form  of  dos  muzzle  which  would 
ulow  the  animal  to  brmthe  freely.  The  usual  mouth-doser 
appears  to  be  a  crod  and  dangerous  plan,  wdl  calculated 
to  produce  rabies.— D.  A. 

[68902.] -Bending  liight  Tires.-!  shall  be  glad 
if  any  reader  would  mform  me  how  to  make  a  machine 
for  bending  iron  for  light  tires.  -Oxb  that  Dos't  Kxow. 

[68908.]— PiffS  in  Clover.— The  Electrical  World 
quoted  in  the  Seientijle  Americnn  of  June  Ist,  makes 
mention  of  a  ptuode  called  as  above,  invented  bv  Hr. 
Czandall,  who,  for  twenty  yean  past,  has  had  his  mmd  on 
the  availability  of  the  rolling  of  maroles  for  a  toy,  whidi, 
after  experiment  ultimately  took  the  form  and  dimensions 
of  the  hand  toy  now  so  familiar,  of  which  800  gross  have 
been  turned  out  daily  for  some  time,  while  the  demand 
has  not  yet  been  met  by  the  supply,  tee.  Qui  any  of 
'*  ours  "  describe  this  toy  f— D.  A. 

[68004.]— PininflTS.— Oould  any  reader  tell  how  to 
I  prepare  above  for  aaiifying  beer  and  ales  T— Homb  Aut^ 


[68906.] -Tricycle  BattUng-.- What  is  the . 
a  front-steering  Fremier  tricyde  mak'nf?  a  m 


[68906.]— Horn.— To  "  WooDroBD.*'-Csn  yoa  <A)U^ 
me  by  stating  where  you  saw  the  accounts  of  M.  Akx» 
Rochon's  interesting  expenments  and  di«con>ne»!  I» 
there  any  account  of  his  life  pubUsbed !— Victub. 

eauwof 
_  moat  na- 

pleasant  noise  when  running  T  I  have  one  which  n)ake< « 
continuous  rattle  the  whole  time— so  loud  as  almoct  b 
n^ake  it  impossible  to  be  heard  when  speaking.  The  ti>«* 
wheel  is  the  greatest  sinner— it  makes  an  abomiiubtr 
racket.  What  is  the  cause  ?— and  is  it  possible  for  va  u 
stop  it  without  sending  it  to  be  repaized !— R.  X.  B. 
Bbxnett. 

[66907.]— add  I<eaf.— Will  some  kind  reader  te!1  mr 
how  to  put  on  g^old  leaf  on  Roval  ooat-of-armK  no  it  t-I 
stand  the  weather  ?  How  is  the  leaf  taken  from  the  book  '.- 
G.  P.  O. 

[68908.1— Scotia  Camera. —Can  any  of  our  rovW. 
M-j  what  kind  of  lens  is  requued  for  above,  and  aboct 
what  cost.  I  have  followed  the  description  given  liU.\}, 
and  am  making  it  the  full  size.— Youxo  AxATsriu 

[68909.]— Piston.— Would  some  reader  kindly  pxplai 
the  following :— I  am  in  charae  of  a  pair  of  engiseii,  ui 
there  is  one  of  our  h.p.  cylinders  gives  me  a  lot  of  tmabk 
bv  water  aocumulatmg  on  the  piston  head.  sLio  ditiv 
about  the  rings,  which  are  a  very  good  fit.  What  I  not 
to  know  is,  how  does  it  get  there,  and  how  shall  I  i»tjp  it ' 
When  the  cylinder  is  quite  hot  the  water  is  still  thert,  I 
find  that  the  junk  ring  is  not  bearing  properly  on  tbr 
piston  head.    Would  that  cause  it  f— Jim. 

[68910.1  —  <His-Bngine.  —  To  **  Yabo."  -  I  ic 
thinking  of  wiAln'Tig  a  ga8>«igine,  about  the  mxe  o(  tk 
one  described  on  p.  301,  VoL  XLviXL,  but  thought  oi 
making  the  outer  shell  and  bearing  all  in  one,  with  tk* 
worki^  band  let  in,  as  per  sketch,  but  am  in  doubt  •• 


to  whether  the  water  space  must  be  all  round  the  vfanb 
length  of  cylinder  and  bottom  as  well.  If  it  is  w( 
necessary  that  this  should  be  so,  I  think  the  one  thkf - 
ness  at  bottom  would  be  an  easier  fixing  for  valves.  kt~ 
I  should  like  "  Yaig's"  advice  on  this  matter,  and  if  itf 
asking  too  much  would  fed  greatly  obUged  ix  he  wnJ 
give  me  the  drawings  and  hints  he  offers  to  give  a  ca^^ 
spondent  on  p;  884,  vol.  XLVIII.— D.  G.  T. 

[68911.1— Dead-Gentre.—The  early  loeomotiwij^ 
Trevithick  had,  for  the  most  part,  only  one  cylinder,  tdj^ 
wheel  carrying  the  crank  over  the  dead^eentre.  It  ^ 
stated  by  Wood  in  his  work  on  **BAilzoads"  m 
that  an  engine  of  this  kind  applied  on  the  Wylsa  ^ 
road  was  found  very  troublesome,  and  its  aetioa  very  *>^ 
certain,  as  when  the  en^ne  was  stopped  while  the  oiu 
was  on  the  dead-centre  it  had  to  be  moved  bv  lerut  vsM 
the  centre  was  passed.  Now,  the  steam-roller  so  m^t^ 
used  in  large  towns  is  simplv  a  Trevithiok  engiae  ^ 
much  modeniised,  and  appliea  to  roUing.  As  we  srev^ 
so  accustomed  to  two-cylinder  engines,  I  would  ssk  if  ■*?> 
and  what,  provision  is  made  in  these  roUen  "b^fV^ 
cnmk  stop  on  a  dead-oentre.  or  is  the  engine  **  dod«w 
or  "humoured"  by  the  driver  to  avoid  this  ot^ixrat 
The  same  query applie<  to  single-carliadsrmarinr^iun^ 
such  as  used  on  the  Clyde  and  In  tae  AmenAA  n«^ 
steamers.— Gab  Exd. 

r689l2.]-Screw-CutUn»  l4kthe.-WoaM:  IJ* 
Bristol  *'  or  some  other  readMV  give  mt  a  ^km  *^ 
dimensions,  of  the  way  to  take  up  MiHKrtke  m%  •» 
centre  screw^cotting  lathe,  wtta  Mlew  1Benv«»J^ 
conioal  budies  (f  bon)  the  body  of  IMirf«llf^tK'^T: 
bearing  is  liin.  long,  and  tM  l^ti^MiJlVVftlVfc^ 
two  nuts  and  wash-* 
motion.  I  wanf 
the  Qro»-pieee  i 
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for  aciew^utting  when  I  can  afford  it.  What  dia.  and 
what  breadth  should  the  small  -wheel  o&  mandrel  end  be, 
and  what  distance  from  the  head  ahoold  be  the  mandrel  ? 
Is  f  dia.  where  wheel  goes  on.  How  is  gap-pieoe  kept 
in  a  lathe-bed  by  a  bolt  I— Apprbitticb  Hvchaxic. 

[68913.]— liocos.  at  ParU  Ex]iibitio]i.—As  there 
seems  to  be  sueh  a  laxg9  quantity  of  foreign  loooe.— 
ibouffh  few  English  onep— at  this  exhibition,  I  think  it 
would  be  of  mtercst  if  '*  Vandal  *'  or  any  other  oonld  give 
OB  iimenaions  and  sketches  of  some  of  the  mote  intenst- 
ing  8p<K;imens  of  the  lot,  as  we  sddom,  get  any  accounts 
alKmt  "  foreigners'*  in  this  paper. ~J.  A. 

[68914.J— Naphtha.— Will  some readorbe kind  enongh 
to  explain  the  following!  How  can  I,  by  oalcolation, 
convert  pounds  of  coal  tar  naphtha  into  gallons,  and  vice 
Tersii  T  Also,  how  can  I,  by  calculation,  reduce  the  "pet- 
{entage  of  benzole.  For  instance,  supposing  I  have 
IQQ^.  50—90  benzole  testing  63  per  cent.  100^  G.«  how  can 
I  reduce  it  to  50  per  cent.  100°  C.  by  calculation!— 
£.  J.  \jt 

[68915. 1— Auxiliary  Screxir.— Oui  any  reader  of  the 
"  E.  M."  tdl  me  if  the  screw,  as  per  sketch,  can  be  mode 


J— i_i 


of  any  practical  use !  A,  portion  of  boat,  ICft.  sailing 
best  class.  R,  machine  rudder.  B,  tiller,  through  the 
handle  of  which  runs  the  spindle,  C,  turning  bevel  wheel, 
D,  working  the  spindle,  E,  which,  by  means  of  the  spiral, 
F.  turns  the  screw,  O.  One  turn  of  the  handle,  H,  ought 
te  give  two  or  three  turns  of  the  screw.  This  is  not 
meant  to  supersede  oars,  but  for  a  convenience  on  calm 
days  or  narrow  rivers.  The  sketch  is  meant  to  show  the 
general  bearings  of  the  contrivances.- Trbdaoii. 

[68916.]— ICodel  Dsmamo.— To  Ma.  Bottove.  — 
According  to  your  kind  instructions  as  to  sizes  and 
amounts  of  wire  to  be  used,  I  constructed  a  dynamo  from 
Aome  eastings  which  I  purchased,  and  which  you  scUd 
should,  if  made  properly,  give  about  12  volts  difference  in 
potential.  As  far  as  I  am  able  to  make  out,  I  have 
followed  very  carefully  all  your  instructaons,  both  from 

Jour  book  and  in  the  '*^  B.  M.,*'  in  answer  to  my  inquiries ; 
at  have  not  been  able  to  obtain  any  current  at  all.  There 
hi  no  short-circuit  anywhere.  The  connections  are  right 
and  properly  joined  up.  I  had  this  result  some  time  ago. 
and  wrote  to  you  through  the  "  E.  H.,"  and  you  said  ua. 
the  iron  of  the  castings  might  be  too  hard  for  the  success 
of  the  dynamo.  I  have  since  then  unwound  and  made 
the  castings  red-hot,  and  placed  them  in  sand  to  allow 
them  to  cool  very  slowly.  After  rewinding  I  have  made  no 
b^etter  renult  The  brushes  are  in  the  right  position,  and 
I  cannot  make  out  what  is  the  matter.  It  works  all  right 
with  three  Bunsens  as  a  motor.— L.  E.  E. 

[6H917.1— Ghaa-Makinff  from  Benzollne.  —  Can 
anv  of  our  readers  inform  me  how  many  feet  of  gas  one 
gulon  of  benzoline  contains,  generatea  free  from  air  T— 
Qkoroe  Clabx. 

[68918.]— Wire  Oauarea.— Could  Mr.  Bottone  kindly 

five  Browne  and  Sharpe's  wire  gauge,  the  numbers  and 
iamet<>r8  in  decimals  of  an  inch  I  What  is  thedifferanoe 
b<^tween  the  above  ^uge  and  the  American  gauge  7  I  see 
that  the  Board  of  Trade  have  issued  a  new  wffe  gauge. 
Does  this  do  away  with  the  B.W.G. !— Elkktbox. 

[08919.]— Absorption  and  Badiatlon  of  Heat 

— Could  any  of  jfour  correspondents  oblige  us  with  an  idea 
of  the  comparative  amount  of  heat  which  la  absorbed  by 
the  following— viz.,  lib.  of  zinc,  copper,  cast-iron,  and 
earthenware  T  Also  the  comparative  power  of  radiating 
hpat  possessed  by  1ft.  superficial  surface  of  each !— J.  axo 
W.  Kjbkwood. 

!  66920.]— Ammonia ICotor.— Could  any  reader  give 
a  description  of  the  ammonia  motor  that  was  used  on  one 
of  the  Manchester  trams!  The  pressure  gauge  showed 
1401b.  Dressure  at  the  start  of  the  run,  at  ue  far  end  it 
showed  120,  and  when  it  was  going  into  the  shed  it  again 
showed  140  per  square  inch.— Elbktbok. 

[6892i.]-Orflran  Pedals  for  Piano. -Will  one  of 
our  readers  be  kind  enough  to  deseribe  to  me  how  to  con- 
nect the  pedals  to  the  keyooaid  for  oigai^  practice  f  I  could 
not  see  how  they  were  connected,  as  the  front  board  was 
not  removed.  I  have  the  size  of  pedals  and  frame.  A 
sketch  would  greatly  help  me.— J.  T. 

168QS2.]-B:ow  are  Thimbles  Kade  P-"  Father, 
how  are  thimblea  made  I"  "  My  boy,  I  can't  tell  you. 
but  I  wiU  ask  the  EffousH  Mbchajtic."  I  am  ashamed 
to  say,  Sir,  thatldonotknowbyvrtiatprooMBeithersteel, 
brass,  or  stiver  liuiDiaei  are  made.  If  one  of  your  readers 
will  kindly  infonn  ii«,  I  Chink  be  wiU  very  likely  gratify 
many  an  uquiiiBB  ptaXh  M  well  as— Ah  Old  Fatkbb. 

[69939.  J-'OrMiftla.-fRIU  anyone  tell  ina  an  easy 
practical  m  XMMtf^ag  th*  mtem  to  which  any 
^'^^  yg^^^ftlMtoWfci^*^  to  me  how  it  can  bi 
STrab  ^ap'  heWi^andnotto 

UmomBU  aiaanerl— 


[88924.]— Bxplodves.— Can  any  of  **  oun  "  give  me 
short  list  of  materials,  or  mixture  of  materials  (non-flring) , 
such  as  lime  and  water,  for  instance,  with  their  reUtnre 
forces  if  poasible  t— X.  Z. 


[68925.1- Watch  Holes 
drills  and  stodcs.    "■" — ''■  — 


-I  have  a  set  of  For^t's 


Would  any  of  "ours  "  be  kind  enongh 
to  give  me  instructions  what  I  should  have,  or  how  to 
make  frame,  or  anything  that  would*  enable  me  to  drill 
holes  straight  in  watch  plates  and  arbors  for  pivots  !— 
Clock  Jobbks. 

[68098.1— I>3nuimi08.— The  detection  of  the  fallacy 
of  the  following  argument  is  a  good  exercise  for  what  may 
be  called  dynamiiad  instinct.  Can  anybody  expose  it! 
Two  engines  on  a  train  are  no  better  than  one  ;  for  if  the 
first  engine  is  working  at  a  greater  power  than  the  hinder 
engine,  it  has  to  drag  the  hinder  engine,  which  in,  there- 
fore, to  say  the  least  of  it,  no  good.  Again,  if  the  hinder 
engine  is  working  at  the  greatest  power,  it  has  to  push 
the  front  engine,  which  is,  therefore,  in  this  case,  of  no 

good,— loXOTUS. 

[68927.1— Pump  Valves.— Would  "T.  C,  Bristol,*' 
or  any  reader  tell  me  what  size  I  should  make  the  valves 
of  a  pump!  The  ram  is  8in.  Also  size  of  pipes.— 
Rradkb. 

[68928.]— Leaky  Boat—What  is  the  best  way  to 
tighten  seams  of  a  clinker-built  boat,  and  also  the  cracks 
or  shakes  in  the  boards  !  Is  there  a  good  cement  made 
for  this  purpose !— Oar. 

[68R29.1— Small  Black  Boot  Buttons.*- Will  some 
one  kindly  inform  me  what  substance  the  heads  of  boot 
buttons  are  made  of !— if  it  is  vulcanite.  Is  it  moulded  or 
pressed  into  shape!  How  is  the  vulcanite  softened  or 
prepared,  as  I  want  to  make  a  few  special  buttons  myself  f 
Please  let  me  know  the  ingredients  to  go  about  the  opera- 
tion.—Rapikr. 

[68930.1— Planet  Crossing  Sun's  Dlso.— Abou^ 
the  end  en  April,  1884^  at  5.30  a.m.,  hamening  to,  look  at 
the  sun  jtist  rising,  I  saw  quite  plainly,  a  small  black 
speck  crossing  sun's  disc,  which,  to  my  eye,  was  like  a 
black  pea.  I  onlv  saw  it  for  a  few  minutes,  and  lost  it  as 
the  sun  got  l)righter.  Previous  to  this  the  sun  had  been  a 
dull  rod  colour.  Can  anyone  tell  me  if  it  was  Mercury  I 
saw .  or  what  planet,  and  whether  it  ia  a  common  thing  to 
see  such  as  I  have  described  7— Racier. 

[68931.]— Botaxir  Engines.- One  of  your  corre- 
spondente  sent  lately  an  excellent  article,  and  promised  to 
continue  more,  on  rotary  engines.  Might  I  ask  that 
gentleman  to  do  so,  as  I  enjoyed  his  letter*  veiT'  much, 
and  am  sure  that  many  of  our  readers  did  also  I  I  will 
consider  it  a  relief  to  the  everlasting  queries  of  how  to 
light  6c.p.  lamps  and  batteries  to  work  the  ntme,  varied 
with  railway  engines  and  ** sketches"  of  thenL— Rapisr. 

[68932.]— Deafhess.  — Having  seen  in  the  Glasgow 
H*  raid  a  paragraph  to  the'  effect  that  a  remedy  tar  deaf- 
ness has  been  hit  upon,  in  the  shape  of  a  miniature  tele- 
phone which  flte  inside  the  ear,  and  being  myself  a 
sufferer  from  partial  deafness,  ma.j  I  ask  if  any  reader 
can,  and  will,  oblige  me  with  any  information  upon  this 
important  matter  to  a  large  section  of  the  community ! 
In  my  ease,  deafness  has  been  hundreds  of  pounds  out  of 
my  way,  since  it  was  just  sufficient  to  cause  me  to  give  up 
my  paper  reporting ;  and  I  am  always  looking  forward  for 
some  such  invention  as  that  above  referred  to.— Aural. 

r68933.]—Bleotrlcal.— Would  any  of  "our"  readers 
tell  me  the  best  plan  for  rendering  the  surface  of  moulds 
metallic  in  the  process  of  electrotyping.  Have  tried  the 
phosphoma  ana  silver,  but  it  leaves  the  mould  so  rough 
after  applying  same ;  and  blacklead  takes  such  a  long 
time  before  it  gete  covered ;  and  besides  that,  one  cannot 
brush  it  into  the  crevices  properly.— Iongrauits. 

[68934.]— Electric  Tricycle.- Will  Mr.  Bottone  or 
some  other  reader  kindly  inxorm  me  (1)  what  would  be 
the  probable  mitial  cost  of  constructing  the  above  machine 
to  travel  about  eight  miles  without  recluuging!  (2) 
What  would  be  the  approximate  cost  of  recharging  it  \ 
(3)  What  would  be  the  least  troublesome,  and  at  the 
same  time,  the  most  economical  method  of  dnving  it  T— by 
aooumulatora  or  battery!  (4)  Is  the  Highway  Loco- 
motive Act  strictly  enforced  in  the  case  of  these  machines, 
especially  as  regards  speed,  and  the  necessity  of  having  a 
man  to  precede  it  1— T.  W.  B. 


— Kodel  Enerlne.- Will  some  of  my  fellow 
readers  kindlv  send  me  particulam  of  a  small  horizontal 
force  pump  for  a  slide-valve  engine,  l}in.  bore,  piston 
2^in.  stroke;  namely,  diameter  and  stroke  of  plunger, 
size  of  inlet  and  outlet  pipes.  Is  the  plunger  packed  in 
any  way !  Also,  under  engine  I  have  a  tank  11  by  Hk  by 
2j^in.,  which  I  mtend  to  keep  partly  filled  with  water. 
Tne  exhaust  is  discharged  into  tnis  about  fin.  from  the 
bottom.  I  am  told  it  will  only  condense  the  exhau»t 
steam  until  the  water  geto  warm.  What  is  the  simplest 
remedy !— namely,  to  keep  the  water  cold !— Subscriber. 

[68936.] -Nickel  Crucibles,  etc.— I  find  that  a 
nickel  crucible  will  not  stand  caustic  alkalis.  There 
seems  to  be  an  insoluble  residue  after  solution  of  fusion 
in  H.p.  What  is  your  experience!  Why  is  KvCr.,07 
fused  before  making  volumetric  solution  for  samplmg 
iron!  How  can  I  separate  Iron  and  manganese  oxides 
in  their  native  state!  In  passing  H^  Sthrougha hydro- 
chloric solution  of  a  mixture  of  two  morganic  acids  and 
two  common  bases  after  Pb  was  pamy  removed,  a 
vermilion  ppt  formed,  which  was  ultimately  obscuxed 
by  the  ppt  of  remaining  Pb.  What  was  tlus  metal!— 
Pacbyb. 

re893r.]-Test  Solution.— To  "  W.  0.»  ahd  "  Sm." 
—Please  give  method  of  making  and  using  soap-test  for 
hardness  of  water ;  also  Tato*B  method  of  detection  of 
cotton-seed  oil.  How  can  I  make  a  solution  of  molybaate 
of  ammonia  in  Hd !  I  find  molybdic  acid  is  pptd.  I 
have  prei>ared  a  solution  of  nitrofwrocyanide  of  soda, 
and  find  it  gives  the  characteristic  blue  coloration  with 
Am.jS;  but  not  with  other  alkaline  sulphides,  snoh-as 
Kj8.    How  is  this !— Pachys. 

[68938.]— Electrical  Heating.— It  is  desired  toheat 
to  a  temperature  not  exceeding  ISO^  Frhr.  a  series  of 
twdve  brass  stamps,  half  an  inch  hamster,  on  the  face, 
and  whioh  form  the  lower  ends  of  short  brass  tubes.  Can 
the  wanning  be  done  economically  by  means  of  electricity 
—dynamo  or  battery  oeUn !— and  the  temperature  easily 
controlled!  A  descriptive  arransrement  of  an  installation 
suitable  to  such  a  purpose  would,  perhaps,  be  of  interest 
to  more  than— Cyk  Half  Ixkobmkd. 


[68930.]  —  liithanode.  —  Would  Mr.  Charles  Pn- 
ruddocke  (letter  30041)  kindly  give  a  few  more  paitioolan 
as  to  this  sabatanoe !— whether  it  requires  f  onung,  as  in 
the  Plants  type,  and  if  so  brief  direetiona !"  Ih'  om^  pait 
of  his  letter  he  says  it  can  be  used  with  spongy  lead  aa 
an  accumulator,  and  with  sine  may  f  onn  tne  eiementa  in 
a  aingle-fluid  primary  battery.  Later  on  he  deseribes  the 
runnmg  of  a  small  lamp  with  two  lithanode  sino 
secondary  odla.  This  is  somewhat  poaaling  to  me,  and 
possibly  to  others,  and  an  explanation  would  mudi 
oblige.— B.  W.  G. 

[68940.]— The  Pratton.— Can  any  of  your  oorre- 
spondento  give  me  any  information  about  the  engine 
Fratton,  on  the  L.B.S.C.R. !  Have  there  ever  been  any 
locos,  on  the  Brighton  line  named  VauxbaU  or  Ful- 
borough!  Partlculan  will  oblige.  —  C.  R  Dkxdt 
Marshall.  ^ 

[68941.] -Oase-Hardeninff.— Having  ^me  light 
ironwork  to  case-harden,  I  cannot  manage  to  bring  it  ont 
straight.  It  ia  always  twisted  and  bulged.,  ilihavelooked 
up  back  numbers  of  the  "£.  M"  when  Ji  aee  a  good  deal 
on  case-hardening,  but  nothing  in  refenenoe  to  twiating 
and  bulging !  Could  any  brother  mechaaiQ  enlighten  me 
on  the  subject  t— Maoazjnb. 

[68942.]— Oentrifasral  Force  on  the  Xoon.— I 
thank  **  F.B.  A.S."  for  his  Idndly  intended  answer  to  my 
last  query,  although  he  has  not  named  a  single  writer  on 
the  subject  of  the  effect  of  foroea  on  the  moon.  I  want  to 
read  up  this  question,  but  cannot  tell  where  to  torn.  I 
presume  the  conditions  on  the  moon  are  ve^  similar  to 
what  they  would  be  were  the  earth  at  rest,  OBwr  as  motion 
is  concerned,  and  this  ia  the  way  I  should  like  tile  subject 
dealt  witii :  the  earth  as  a  centum,  with  one  planet  revolv- 
ing round  it  in,  say,  28  days,  always  losepii^  one  face 
turned  towarda  uiat  centre,  and  travelling  an  orbit  of  about 
1,500,000  miles  in  that  time.  Wouldit  notfoUow  thatany 
atmoephere  which  might  appear  on  the  moon  would  be 
driven  to  the  outside  furihest  from  us  by  ^e  force  which 
I  am  not  allowed  to  call  centrifugal!  -Then,  without 
atmospheric  pressure  on  this  side,  water  w6uld  nse  and  be 
oarriea  away  In  vapours  to  the  off  side,  aw;^  from  observa- 
tion, leaving  on  this  side  barren  sterility  to  reign  supreme. 
ThuB  it  striKas  me  that  the  exact  appearance  of  our  satellite 
may  be  accounted  for,  and  yet  beyond  our  view  mav  be 
Bones  of  life  and  beauty  equal  to  any  we  can  boast  ox  on 
earth.  Again  I  would  a«k  introduction  to  the  latest 
writinga  on  the  subject— Wsr.  Hoskkm. 


CHESS. 
— •-•-• — 

All  eommunioationB  for  this  department  muat  be 
addressed  to  "  J.  Pibrcb,  KnollBide,  Yawl,  I^me  Regis, 
Dacset." 


PROBLEM  MCLIV.— By  V.  ScBirFsa. 
Biaek. 


White.  [8  4  8 

White  to  play  and  mate  in  three  moves. 


SoLUTioir  TO  1,162. 
WkUe.  Black, 

1.  B-Q  B  4.  1.  Any. 

9.  Q,  B,  R,  or  P  mates. 

(Five  variations.) 

NOTICES  TO  CORRESPONDENTS. 

CoRRKCT  solutions  to  1,152  by  Litho  (very  pret^, 
J.  C.  B.,  A.  Dean,  E.  Retehford,  E.  Sanders,  A.  W., 
J.  O.  Hankm,  Fr.  Fernando,  J.  B.  Price,  p.  V.  Tattersall. 
Menddssohn,  J.  Kilbee,  H.  Warren,  J.  W.  Read,  ana 
F.  C.  Cook;  to  1,161  by  Litho  (vezy  pretty),  Bernard 
Oreen,  W.  L.  Martin,  J.  Bryden  (this  problem  is  in  B 
Tourney  only),  W.  Jay,  Mendelssohn.;  QtheDo,  H.  0. 
Walsh,  J.  E.  Price,  J.  O.  Hankin.  E.  Sand^  E.  Retch- 
ford,  H.  Warren,  J.  C.  B.,  H.  FellowB,  and  A.  Fellows. 

H.  y.  Tattrrball.— If  in  1,161,  1.  Q-B  tiir^UKB  6 
prevente  the  mate.  In  1,162  yon  have  not  pot  which  B 
goesto  B4. 

J.  KiLBKB.-*We  should  have  numbered  1,150.  The 
Bolutimi  is  right  if  1<  k  takeTQ*  '*  ^^  mates. 

H.  AKD  A.  Fbllows.— Tou  have  put  in  your  solution  to 
1,162  B-JT  B  4;  it  should  be  Q  B  4. 

Problbxs  reodved  with  thanks  from  J.  Keeble,  F.  C. 
Cook  (direct  and  sui),  and  J.  A.  Miles. 

CoRRRSPOXDRKTB  are  requested  not  to  'send  tekgnuns, 
as  (me  shilUng  extra  has  to  be.paid  for  pOf^eragei 

Thr  Shoreditck  Cititen  offers  a  prize  of  half-a-guinea  for 
the  best  original  direct  three-mover,  and  the  same  sum 
for  the  be^  two-mover.  Problems  must  be  sent  before 
August  17.    Judge,  Mr.  I^ankenstein. 

A  Two-Movb  Tourstbt  is  started  in  Pen  and  PeneiL 
Pioblems  must  be  sent  in  by  June  20. 


ENGLISH  LECHANIO  AND  WORLD  OP  S9IEN0E:    No.  I.-ies. 


AHSWSS8  TO  COKKESPONDEVTS. 

HIKT8  TO  OOBBBSPONSENTS. 
M«U  M  ll»  (itt«  ol  Uu  auarla  to  wbkA  tba  noUsi 


Nodiwntani 


■CUia  auarli 
auda&rtu 


f^SdllMWgt 


Suitiaa  aiAliw  fOr  g 
■nnrcnd  t&tngh 


oSaEdi 


TESXS   07   StTBSCBIPTIOV. 


^Li^^s'^'r? 


not  fOTWiirdad. 
Ko.  «.    Th. 


jfoydwotBd  to  IM«^  qiurie^  Baa  npliea  la  i^aat  for 
BnHaiiiihMAnlndiiaMd  ■bora,  vhUTiin  onl*  of  ladi. 
JwCt_'rl.!i"'^  whldh  an.  Tn  "aixpauiTaE 
WBtUd  wa  kutoor  iwdovwlUkniliEamMlTa 

0Mx.-Ihiiii8iifro.-Hall.-H.  Boath.-lim.-C.  W  H. 

John  ^-Chyl™  Nc«h.-Q.  f.  B.-A.  Dew»»p.- 
;    .S-,"~^°??'^-^'  ^  B--C.  B-  BtMttoi,,-El»». 

TMdoplMtvviaua  m«  of  all  ndi  (Bgiin,  ii  to 
■npT  Mjnoa  ttxaispUi  of  vhliA  muT  K.-m  &«!  uip.^. 


VOncS   TO    SUBBCBIBEas. 


CHASOEB   70A   ASVEBTIBHrO. 


Fanrful  Medtcnl  Coil.  mtVi  ii 


Flair  of  TaleplioniM  for  tm  itatiinu,  vitb  mU  Mt 

^m  OlTcnUar  Bbwil  uplDdle  ud  baatiifi,  as. 
EnBtiiveiiiit-,  lienhuisa.  aad  ArdiitHtenl  Botb 
Vratioal  or  lAaaoh  BagliiB,  crlladfr  tlm.  tn  »ii. 
Exchanpaa  Inciibntor,  beaU  hr  bat  nln.kUi 
iKjnit™  ™^  HjLdlKi."'  """  '  '"^ 

'Watohmnktr'i  Jaocit  FlTOtlaa-  TooLplntB— 

^100  "FkmUr  Hsnkld"  Sn^plemantt  i^ 
TlmaHan  Oasarlaa  ud  ona  LiBo<t,  v.:mtaid 
l^kefcd  Opnoortlna,  ocv;  a  two-wiT  MM, 
Piat  and  Quit  Btuuas'a  BKttariaa,  b  kw  te. 


31  Bleotrlo  Ball,  i 


w.  OBwpt  belli.  alK  Itimlt. 


.    Th. 


w  thpuug-h,  which 


Boimdfl  tho  whutlt  ..v  <.wia4  cim  - 
blown   »t  firat  ond,  that    ahoujd 

»™w™mt;     but     oettainl'y  TT' in%»S^ 
o™nKlen.l-I*3o.    (WitJuMtaodwrnondrfliilte 
^™aon,iiiiu»,e«loguaifc    pBriiap,  It  may  K  tt. 
WjfSW'imjJPOinr,  tb.  TalTa,  of  whleTinafc^  ■•  el^ 
S^L,.? •"'"piw ibot if,  a«  yuu  my,  Ou mim omui 

"g»-a»i«Bl  br   him.    ».  We   bop.  that  ,U  tu 

■ntnnnnfalnard  even  i*ort-tnp  boaU  an  ■■gentle. 

ttal^ui^/^l^pij'Cll^^lSi'E^i^'i: 
rJj     ,  (""Yi'oshsiii  Win.  Usutfel  from  air  o(  tl 

J  .■""t  infrmvemanlH   of  piitmta.     Wa  «imnlT 
"ooMiiivantKHU  Mid  dB«nl»  novel  devioM:  heam  the 


STi.m.D  Bov.  (YoQ  wiint  a  teitbc 
tlon,)-J.  TUKM.    (Swpn^iQiu^.wt. 

about  them.)— A  CounrBi-  Bi.,»e  (I 
OHaiwd  from  anj- denier  in  aninl'n  eul 
tadSS'^'ut^^  "'"^  Buayo-d..,. 
■yllabic  word..)  —  M*a"»E'^L  [Y™  m 
at  the  Pat«Bt  Offlosur  el(4owhFrE.)  -Bi 


'.  CaoDDt  afford 
imething  ipenial 
uiira.    Tattooing 


nn  rhl  b„T:i    .11       ''.     ™'"m"''  "  onbtial  to  put 

&%'"o?''otrtSif2^u£03%i™ 

„^JJ^JJ«J^  B|i>d^Kuaala  of  ths  Bodr  ia 


_Hi^w«.jr^ii  Otatment  uid  Pllla.  -E™ 

IMl^IlU  Hwakajul/  icU-it]  at  IW  bunll!"*'  **^  '" 


Tm,    tha    Bnptorad    will    atiu    find    Sr. 


QUA   EXCHAVGE   COLUHN. 

n»  cAaraa  /or  Zictan^*  AoliMiii  3(1.  /or  ti«;tri 
M  loorilf,  aniJ  M.  /or  trtry  nicc«dtrij  S  nordj. 


^^^t»,8wrBtyBloyala.n«rlTDewj  al»lg«i<ili 


^™^™_i>'™of  "BnoUtor," 
Ito^^Bllot  OertlfloKtaa,  ot, 


'  100  rean  aid 
U  paid,  kU  a 


WHl  au^nge  Un.  Fai>a-pl«t«  and  Xalodlu  ki 
^Ooppar^ablue.«lB.dla.,  Uia.  long ;  uethK.  Ka 
Bloyola,  BKa.,  oearlx  new,  I7  Ooroitn  Co.  Wid< 
Blmttrlo  Kotor  (imall).  b^  and  batUn  is  nte 
Be«in|^MAelilDB  (hand],  aplendid  lock  mt. 
Talaaewpa,  TBTi  good  one,  bjOiioangh,  I/ndni^ 
.  Idtha  Bad,  Sfl.,  iron  lUiidaTdi.  I4fD.  iiaiHaX 
^lAtho  ^Anl,  Onnk.  and  Treadla.  ain.  Sdc 
Wantfd.  HDU-Model  Engine  and  Boiler,  absnl  qw. 


_i[J>™'.lmj^«iji^riT(*edl^«!0-tn>*  Modal  BoU«i, 
Wc.  XAtha-K8adBudfewTaabi.Ta6d.  ;it«qf.^ 


HandKTOe  palent  Elactrlo  Lt»ht  Standard. « 


Luge  Bottia  Blohromata  Battery;  1111111  Pu. 
Horlioatal  Snalna    and   BoUar.    haU'binw.  a 


GMvaoomater,  Ai 


Table,  cl 


Blaotiioal.-Su  IncuidMcnit  I. 


^'■jJ^a^^Portable  Dlatllle^,  for  diiUUing  water, 
■■  BnslnearliiB''^  kr  igsr 
Will  cuhun  IH.P.  f 


BiiBllah  Lbtst  Watdh,  offera,  apla^id  tim-kM, 
OrKan  Ptpea,  gmuititr  wood  wij  metaL  Mm  I 
'■  Baalish  Keohanio.'^  XSTola-.tabnuad  lnWv4i 
.Sollaa  Harp,  Model  Vertical  E«iDe  {onaaUMI. 

Wnltnay.  Tha  Bootiec  Buhaatpv  lit,  Otj-nat. 
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i   HEW    VENTILATOE   AND   DUST 

COLLECTOR. 

THE  proper  collection  and  disposal  of  dust 
becomes  a  problem  which  increases  in 
importance  and  difficulty  in  direct  proportion 
to  the  advance  of  civilisation  in  any  nation. 
Dust  has  long  ago  been  described  as 
"matter  in  the  wrong  place,"  a  dictum 
nrhich  nobody  will  dispute.  It  is  the  great 
memy  to  contend  with  m  domestic  economy, 
ind  a  serious  factor  in  local  government, 
rhe  doctors  inform  us  that  dust  is  a  great 
vehicle  for  the  transmission  of  those  germs 
t^hich  generate  disease.  It  is  a  well-Iuiown 
fact  that  if  a  solution  of  sugar  or  beef-juice 
be  exposed  freely  to  the  atmosphere,  in  a 
very  short  time  a  multitude  of  curious 
>rgtim8ms  will  people  it. 

Within  recent  ^rears  we  have  seen  ex- 
ktnples  of  the  importance  of  dust  in 
some  unexpected  directions.  Those  ter- 
rible explosions  which  took  place  in  some 


periodically  published,  showing  the  percent- 
ages of  mortality  amongst  certain  trades,  is 
on;en  productive  of  startling  results.     We 
little  ire&m  the  price  that  is  paid  for  some 
of  those  things  we  deem  necessary  for  our  I 
personal   contort  and  convenience.    Those ' 
trades  especially  suffer  where  the  workmen  ' 
have  to  labour  in  an  atmosphere  that  may  | 
contain  fine  metallic  particles,  dry  mineral 
matters,   or  chemicals.      Phthisis,   or  pul- 
monary consumption,  is  said  to  be  Rightfully 
common  amongst  certain  classes  of  artisans, 
and  various  lung-complications  are  bound  to 
result  from    the  constant   inhalation  of  a 
dust-laden  atmosphere.     If  once  the  lungs 
become  affected,  tne  rest  of  the  system  soon 
suffers. 

Now,  the  action  of  dust  is  not  only  in- 
sidious, but  extensive.  It  affects  not 
merely  the  health  of  the  workmen  employed, 
but,  oeing  capable  of  diffusing,  so  to  speak, 
tlu*ough  me  atmosphere  after  uie  manner  of 
a  gas,  it  may  cause  great  inconvenience  to 
the  health  of  an  entire  neighbourhood. 
Although  the  effects  of  inhaling  dust  may  be 
small  in  themselves  at  the  time,  yet  these 
effects  are  cumulative  and  dangerous  to  a 
great  degree. 

It  is  generally  considered  effectual  to 
drive  out  dust  from  the  atmosphere  of  a 


When  the  ventilator  is  set  goin^  the 
pixjssure  lowers  the  level  of  the  water  m  the 
mterior  of  the  bell  as  far  aa  the  circle  of  holes, 
while  the  level  of  the  water  outside  the  bell 
is  higher.  The  dust-charged  air  escapes  by 
the  small  holes  in  a  stream  of  fine  bubbles, 
which  then  part  with  the  fine  powder  with 
which  they  are  laden ;  this  powder  either 
sinking  to  the  bottom  of  the  vat  or  rising 
to  the  surface  according  to  its  density. 

This  machine  has  been  subjected  to  a  very 
trying  series  of  experiments  m  the  workshop 
of  M.  Bourdon,  a  mechanical  engineer,  and 
in  all  cases  it  was  found  equal  to  the  work 
requii-ed  of  it.  For  instance,  the  air  was 
charged  successively  with  fine  starch,  various 
coloured  powders,  with  ground  plaster,  mica, 
and  with  bronze  powder.  All  tnese  powders 
are  caught  by  the  water  in  the  cistern,  and 
as  far  as  could  be  perceived,  not  a  particle 
was  allowed  to  escape  into  the  air. 

Various  filamentous  and  pulverulent 
powders  were  also  successfully  experimented 
upon — e.g.,  fine  soot,  chopped  cloth,  wool, 
and  paper-making  materials.  But  in  the 
case  of  such  substances  as  those  which  are 
difficult  to  wet,  the  best  results  were  obtained 
by  introducing  into  the  vat  a  certain  quantity 
of  mineral  oil,  forming  a  layer  on  the  top  of 


A^merican  flour-mills  have  been  proved  to 
have  been  caused  by  the  presence  of  minute 
particles  of  flour  in  the  atmosphere,  for,  by 
properly  saturating  the  air  m  a  suitable 
rcBsel  with  fine  flour,  the  conditions  may  be 
imitated,  and  a  miniature  explosion  produced. 

There  is  no  doubt  that  tiie  force  of  some  of 
^ose  terrible  disasters  in  coalmines  has  been 
yrery  materially^  augmented  by  the  presence 
Df  coal-dust  m  certain  proportions  in  the 
atmosphere  of  the  mine.  This  form  of  dust 
is  a  constant  source  of  dan^r  to  a  large 
body  of  tiiose  workers  who  daily  minister  to 
3iir  requirements,  especially  when  the  mines 
are  dry. 

Mr.  E.  n.  Scott,  the  secretary  to  the 
Council  of  the  Meteorological  Society,  pre- 
sented to  the  Eoyal  Society  two  memoirs,  in 
phich  this  subject  of  explosions  in  coal-mines 
ucreased  in  intensity  by  the  presence  of 
:oal-dust,  was  dealt  with.  An  experiment 
Illustrating  this  increase  of  explosive  effect 
r>f  inflammable  gases  can  readily  be  arranged. 
Iho  violence  of  such  an  explosion  is  said  to 
be  many  times  that  of  tne  ordinary  fire- 
damp. 

But  there  is  another  aspect  of  the  dust 
(question  which  is  probably  as  serious  as  any 
of  these  mentioned,  especially  on  account  of 
the  insidiousness  of  its  action.  In  our  great 
national  industries  thousands  are  daily 
amployed  who  have  to  breathe  an  at- 
mosphere not  merely  vitiated  by  the 
exudations  from  their  own  systems,  but 
loaded  with  every  conceivable  form  of 
minute  matter  due  to  the  character  of 
the  work  they  are  engaged  upon.  There 
IS  no  doubt  that  great  advances  have  been 
made  in  the  science  of  ventilation,  and  manu- 
tacturers  are  well  aware  of  the  importance 
:)f  attending  to  its  laws;  but  still  there  is 
room  for  much  improvement,  whether  it  be 
at  the  loom,  in  the  mill,  the  workshop,  or  in 
any  of  those  confined  occupations  in  which 
onr  toilers  are  engaged. 

A  glance  at  the  statistic  tables  which  are 


workshop  by  means  of  s^n^  eurrenisof 
air.  That  may  be  all  right  as  far  as  that 
particular  workshop  is  concerned,  but  it  is 
evidently  not  sufficient,  for  no  provision  is 
made  by  such  a  method  against  vitiating  the 
air  of  the  neighbourhood. 

A  new  process  has  recently  been  patented 
which  involves  not  merely  the  expulsion  of 
iniurious  dust,  but  its  subsec^uent  safe 
colleotion.  It  is  the  invention  of  M. 
Juanny,  a  manufacturer  of  tinted  papers  at 
Paris. 

In  the  course  of  his  paper-making^,  he  has 
occasion  to  use  various  mineral  and  metallic 
powders  with  which  the  paper  is  tinted.  His 
workmen  experienced  much  personal  incon- 
venience ana  bad  health  owing  to  the  floating 
about  of  these  powders,  and  he  himself 
suffered  considerable  loss,  for  the  usual 
systems  of  ventilation  did  not  provide  for  the 
recovery  of  the  powders  present  as  dust  in 
the  atmosphere  of  the  factory.  Moi'eover, 
the  usual  method — viz.,  energetic  ventilation 
— could  not  cope  with  the  quantities  of  fine 
matter  with  which  the  air  became  filled.  He 
therefore  devised  a  very  powerful  apparatus, 
a  section  of  which  is  shown  in  the  figure, 
which  has  for  its  chief  feature  the  collection 
of  the  driven-out  powder  in  a  liquid. 

The  apparatus  consists  essentially  of  the 
following :  A  hemispherical  bell,  F,  made  of 
sheet  iron,  and  fixea  in  the  upper  part  of  a 
vat,  G,  full  of  water.  At  the  top  of  the  bell 
a  pipe  £  ie  joined  on,  throu^  wbich  the  air 
charged  with  the  dust  is  led  or  forced  by  a 
ventuator.  At  a  distance  of  three  centi- 
metres from  the  lower  edge  of  the  bell  its 
waU  is  pierced  with  small  holes,  each  six 
inillim<^tres  in  diameter,  and  at  distances  of 
three  centimetres  from  each  other.  A  ball- 
cock  supplies  water  at  H,  and  keeps  the  level 
at  a  little  distance  above  this  circlet  of  holes. 
At  J  is  a  kind  of  sltiice  for  removing  the 
deposits  which  accumulate  on  the  inclined 
bottom  of  the  cistern.  The  rest  of  the  appa- 
ratus needs  no  further  description. 


the  water.  This  layer  completely  retained  the 
matters  experimented  upon. 

When  pigments  are  iiiaed,  the  amount  col- 
lected by  this  apparatus  forms  a  considerable 
increase  in  the  profits,  for  by  the  old  system 
everything  is  lost,  or,  rather,  scatteix^d 
abroad,  to  tiie  detriment  of  the  health  of  the 
neighbourhood. 


ASTRONOMICAL   HOTEB   FOR 
JULT,    1889. 

The  Sun. 


• 

I 

Souths. 

V 

At  Greenwich  ICean  Noon. 

1 

Right 

ABcen- 

fiion. 

Declina- 
tion 
North. 

Sidereal 
Tfme. 

1 

6 
11 
16 
21 
26 
31 

h.     m.    8. 
0    3  36-29  « 
0    4  30-23,, 
0    6  14*69  „ 
0    6  47-81  „ 
0    6    8-39,, 
0    6  16-32  „ 
0    6    7-49  „ 

h.  m.  8. 

6  42  31 

7  3    8 
7  23  36 

7  43  61 

8  3  66 
8  23  44 
8  43  19 

O              1         II 

23     6  3d 
22  39  3d 
22     3  46 
21  18  30 
20  24  11 
19  21  18 
18  10  24 

h.  m.    B. 
6  38   65-06 

6  68    37-86 

7  18    20-64 
7  38     3-42 

7  67   46-21 

8  17    28-9» 
8  37    11  77 

The  method  of  finding  the  Sidereal  Time  at 
Mean  Noon  at  axiy  other  station  is  explained  on 
p.  348  of  Vol.  XLVin. 

Up  to  and  including  Jnly  20th,  there  is  no 
real  night  in  any  part  of  the  British  Islands. 

At  9h.  p.m.  on  July  let  the  sun  is  eaid  to  be  in 
Apogee.  In  other  words,  the  earth  is  at  that 
instant  at  that  point  of  her  Orbit  which  is  the 
most  distant  from  him.  Accepting  the  Equa- 
torial Horizontal  Parallax  of  the  Sun  as 
8-848"  (the  quantity  adopted  in  the  Nautical 
Almanac),  a  distance  of  93,941,976  miles  will 
then  separate  the  centres  of  the  Sun  and  Earth. 
As  regards  Spots,  Uie  Sun's  disc  is  pi-aotically  an 
absolute  blank. 

The  Uoon 

Enters  her  First  Quarter  at  5h.  58-am.  in  the 
early  morning  of  July  6th,  and  is  Full  on  the 
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OcoultationB  of  Fixed  Stars  by  the  Uoon. 


St:iT*ii  Name. 


« 

8 
11 
12 
12 
12 
12 
43 


80  Virginia 
0*  Libra) 
B.A.O.  6343 
26  Bagittarii 
B.A.C.  6699 
53  Saeittaiii 
B.A.C.  6727 
17  Capricomi 


d 


I  Di8api)ear- 
ance. 


Moon's 
Limb. 


S-3 


TV.® 

1^ 


6 

6 

6 

6 

6* 

6" 

6J 

6 


h. 
8 
7 

11 
1 

t7 
9 
9 

10 


m. 

6  p.m. 
48  „ 
43 
16 
22 
12 
19 

8 


a.m. 
p  m. 

ft 
>» 
»» 


Dark 

Dark 

Dark 

Dark 

♦Dark 

Bright 

Bright 

Bright 


o 

141 
101 

48 
122 

96 
117 
117 
139 


124 
105 
43 
103 
133 
143 
142 
166 


Heappear- 
ance. 


h.  m. 

9  12p.m. 

8  59    ,, 
12  36  a.m. 

2  11    „ 

8  23  p.m. 
10  12 
10  21 
10  46 


»> 


>i 


Moon's 
limb. 


Bright 
Bright 
Bright 
Bright 
Bright 
♦Dark 
♦Dark 
Dark 


1=^ 


277 
308 
314 
232 
268 
243 
241 
205 


250 
300 
301 
207 
299 
261 
258 
228 


Moon  has  not  risen.     ♦  Apparently  bright.    An  illustrated  description  of  the  construction  and 

nae  of  the  above  table  will  be  found  on  p.  349  of  Vol.  XLVIII. 


Jupiter's    Satellites. 


"Sfi 

te. 

Ad 

'S.d 

i 

od 

S 

^0 

Phen( 
meno 

H. 

3 

M. 

8. 

Day 

Mont 

1 
S 

II 

0  d 
SI 

H. 
10 

M. 

10 

8. 

Day 

Mont 

0 

s 

I 

Phen 
meno 

H. 

M. 

8. 

I 

II 

TrI 

17 

A.M. 

11 

ShE 

P.M. 

22 

OcD 

8 

18 

P.M. 

2 

II 

OcD 

9 

22 

P.M. 

14 

I 

OcD 

12 

6 

A.M. 

22 

I 

EcR 

11 

12 

11,. 

A.M. 

14 

/ 

TrI 

9 

13 

P.M. 

23 

I 

ShJE 

8 

23 

ft 

3 

II 

EcR 

12 

23 

17 

14 

I 

Shi 

9 

42 

it 

24 

IV 

Shi 

11 

30 

}» 

P.M. 

14 

I 

TrE 

11 

30 

ft 

25 

IV 

ShE 

1 

12 

A.M. 

3 

/// 

JSen 

8 

34 

47 

14 

I 

ShE 

11 

59 

fi 

25 

II 

TrI 

11 

15 

P.M. 

6 

I 

TrI 

1 

3 

A.M. 

15 

I 

EcR 

9 

17 

28„ 

26 

II 

Sh  I 

12 

42 

A.M. 

6 

I 

Shi 

1 

19 

}> 

17 

// 

OcD 

1 

53 

A.M. 

P.M. 

6 

I 

OcD 

10 

22 

P.M. 

17 

III 

OcD 

11 

30 

P.M. 

27 

II 

EcR 

9 

29 

56 

A.M. 

18 

II 

TrI 

8 

57 

f} 

28 

III 

ShE 

10 

30 

ft 

7 

I 

EcR 

12 

54 

7 

18 

II 

Shi 

10 

6 

1) 

29 

/ 

TrI 

12 

45 

A.M. 

7 

I 

TrE 

9 

45 

P.M. 

18 

II 

TrE 

11 

37 

ti 

29 

I 

OcD 

10 

4 

P.M. 

7 

I 

ShE 

10 

5 

}} 

19 

II 

ShE 

12 

46 

A.M. 

A.M. 

S 

ir 

TrI 

2 

53 

A.M. 

21 

/ 

OcD 

1 

52 

tf 

30 

I 

:EeIt 

1 

6 

59 

9 

II 

OcD 

11 

37 

P.M. 

21 

I 

Tr  I 

10 

59 

P.M. 

30 

I 

Shi 

8 

0 

P.M. 

A.M. 

21 

I 

Shi 

11 

37 

If 

30 

I 

TrE 

9 

28 

f  f 

11 

III 

EcR 

12 

35 

27 

22 

/ 

Tr£ 

1 

15 

A.M. 

30 

I 

ShE 

10 

18 

ft 

11 

II 

TrE 

9 

20 

P.M. 

22 

/ 

Sh£ 

1 

54 

ft 

Ec,  Eclipse;  Oc,  Occultation;  Tr,  Transit  of  Satellite;  Sh,  Transit  of  Shadow;  D,  Disap- 
pearanco ;  B,  Reappearance ;  I,  Ingress ;  E,  Egress.  The  printing  of  a  phenomenon  in  italict 
indicates  that  its  visibility  is  rendered  doubtful,  either  by  the  brightness  of  the  twilight,  or  by 
Jupiter's  proximity  to  the  horizon. 


12th  at  9h.  l-8m.  p.m.  Tolerably  High  Tides 
may  be  looked  for  about  this  time.  She  will 
enter  her  Last  Quarter  at  7h.  44 -9m.  in  the 
evening  of  the  19th,  and  be  New  30  seconds 
after  Midnight  of  the  27th. 


Day  of 

Moon's  Age 

Souths. 

Month. 

at  Noon. 

Days. 

h. 

m. 

1       - 

3-1 

2 

35 -8  p.m. 

6 

8-1 

6 

27-0    „ 

^11 

13-1 

11 

9-6    „ 

.1$ 

18-1 

3 

10 '0  a.m. 

21 

231 

6 

59-7    „ 

*16 

28-1 

10 

51-7    ,, 

.31 

3-5 

2 

53-2  p.m. 

The  Moon  is  in  conjunction  with  Saturn  at 
7h-  p.m.  on  the  1st  (Saturn  2*  3'  S.)  ;  with  Jupiter 
at  2k.  p.m.  on  the  11th  (Jupiter  0"  52'  S.) ;  with 
Veana  at  9h.  p.m.  on  the  23rd  (Venus  0°  41'  S.) ; 
with  Bileroaiy  at  8h.  p. in.  on  the  26th  (Mercury 
0*  19'  S.);  with  Mars  at  11  o'clock  the  same 
night.  (Mars  0*  l'  S.) ;  and  once  again  with 
,  Saturn  at  7h.  a.m.  on  the  '-i9th  (Saturn  2*  16'  S  ) 
There  wiU  bo 

▲  Partial  Eclipse  of  the  Uoon 

-on  Jaly  12th,  the  latter  portion  of  which  will  be 
^.  isiblo  at  Greenwich ;  but  the  first  contact  with 
^  the  shadow  will  occur  before  the  Moon  rises  at 
;  olL  The  details  of  the  actually  observable 
I  pheaosneBa  axe  then 

Greenwich  Mean  Time. 
^Middle  of  the  Eclipse  July  12    8h.  54 -Om.  p.m. 
ImA  Contact  with  the 

Shadow ,     „    10       4-9 

tfftflt  Contact  with  the 
Penumbra 11      12-6 


It 


ti 


ft 


ff 


M<)gnltude  of   the  EcUpse  (Moon's  diameter 
'  IJ,  0-48QL 


The  last  contact  with  the  Moon's  shadow  wiU 
happen  at  45**  from  the  northernmost  point  of 
the  Moon's  limb  towards  the  West  as  seen  with 
the  naked  eye.  The  Moon  does  not  rise  at  Green- 
wich until  8h.  14m.  p.m. 

At  noon  on  July  1st  the  Moon  is  on  the  con- 
fines of  Cancer  and  Leo,  crossing  into  the  last- 
named  constellation  about  2}  hours  later.     She 
remains  in  Leo  until  llh.  30m.  a.m.  on  the  4th, 
when  she  quits  it  for  Virgo.     Her  passage  over 
Virgo  terminates  at  7h.  30m.  p.m.  on  the  7th, 
and  she  then   enters  Libra.    As  she  journeys 
across  Libra,  she  arrives,  at  noon  on  the  9th,  on 
the  western  edge  of  the  narrow  Northern  spike 
of  Scorpio,  wMch  she  crosses  by  9  o'clock  the 
same  evening  to  come  out  in  Ophiuchus.     She 
remains  in  Ophiuchus  until  7h.  a.m.  on  the  Uth, 
and  then  passes   into    Sagittarius.    She  leaves 
Sagittarius  at  11  a.m.  on  the   13th  for  Capri- 
comus,  and  Capricomus,  in  turn,  for  Aquarius 
at  3h.  a.m.  on  the  15th.     Bj  4h.   a.m.  on  the 
17th  her  path  over  Aquarius  is  traversed,  and  she 
passes  into  Pisces.  As  she  travels  through  Pisces, 
she  arrives,  at  6h.  p.m.  on  the  17th,  on  the  con- 
fines of  Cetus.   Into  this  she  then  plunges,  to  re- 
enter Pisces  at  3h.  a.m.   on  the    19th.    After 
traversing  another  portion  of  Pisces  she  for  the 
second  time  enters  Cetus  at  llh.  p.m.  on  the 
19th ;  and  when  she  finally  quits  Cetus,  at  3h. 
p.m.  on  the  20th,  it  is  to  come  out  in  Aries.    At 
5h.  30m.  p.m.  on  the  21st  she  leaves  Aries  for 
Taurus,  through  practically  the  whole  length  of 
which  constellation  she  is  travelling  up  to  8h.  30m. 
p.m.  on  the  24th,  when  she  arrives  on  the  edge 
of  the  extreme  northerly  part  of  Orion.     She 
has  crossed  this  by  llh.  o'clock  that  night,  and 
emerged   in    Gemini.    She  remains  in  Gemini 
until  5h.  a.m.   on   the  27th,  and  then  enters 
Cancer.     She  has  completed  her  journey  through 
Cancer  at  9h.  p.m.  on  the  28th,  and  entered  Lw>. 
She  continues  m  Leo  until  4h.  30m.  p.m.  on  the 
31st,   when   she   leaves  it  for  Virgo.    She  is 
obviously  in  Virgo  when  our  Notes  terminate. 


UerctuT 

Is  an  Morning  Star  throughout  July,  attaining 
his  greatest  elongation  West  of  the  Sun  (2(r  37, 
at  10  a.m.  on  the  12th.  He  may  be  well  «>er 
a  little  to  the  N.  of  E.  before  sunrise  now.  Hi« 
angular  diameter  dwindles  from  10*2"  on  the  U 
of  the  montii  to  5-2"  by  the  end  of  it. 


Day  of 
Month. 

Right 
Ascension. 

Declination. 
North. 

Souths. 

h.    m. 

0        t 

h.    m. 

1 

6    35-2 

18    51-3 

10    56-4  LUL 

6 

5     40-2 

19    32-7 

10    41-8    „ 

11 

5     54-3 

20    34-6 

10    36-2    „ 

16 

6     17-4 

21     38-8 

10    39-5    .. 

21 

6     490 

22    22-6 

10    61-4    „ 

26 

7    27-7 

22    21*6 

11     10-3    ,. 

31 

8     10-6 

21     180 

11    33-5    „ 

It  will  hence  be  seen  that  at  the  bee;uming  <i 
July,  Mercury  is  in  Tauros  somewhat  to  Ha 
South-east  of  the  3|  magnitude  star  ^,  and  that 
hence  he  travels  right  across  Gemini  into  Cancc. 
He  will  be  rather  over  1°  south  of  i}  Geminonia 
on  the  14th,  and  much  in  the  same  position  iritli 
reference  to  u  Geminorum  the  next  day.  On  \}jt 
24th  he  will  oe  very  close  to  6  Geminorum.  H- 
will  be  in  conjunction  with  Mars  (0"  14'  South  uf 
that  planet)  at  5h.  am.  on  the  2dth. 

Venna 
Is  a  morning  star  all  through  the  month,  aod 
is  a  very  conspicuous  object  before  sunrise, 
although  her  angular  diameter  steadily  diminishis 
from  26"  on  July  1st  to  19"  on  the  31gt  ^'b* 
attains  her  greatest  elongation  west  of  the  Son 
(45"  38')  at  8h.  a.m.  on  the  10th.  Towards  tL^ 
end  of  the  month  her  figure  becomes  slightlT 
gibbous. 


^•i 

i 

^1 

Right 
Ascension. 

Declination 
North. 

Souths. 

h.   m. 

0        « 

h.      m. 

1 

3  31-4 

15    31-7 

8    53*0  &.11L 

6 

3  49-6 

16    33*4 

8    51-5   „ 

11 

4    8-8 

17     33-7 

8    61-0   „ 

16 

4  28-9 

18     30-5 

8    51-4   „ 

21 

4  49*9 

19     21-7 

8    52-7   „ 

26 

6  11-6 

20      6-4 

8    64-6   „ 

31 

5  340 

20    40-0 

8    o7-3  „ 

The  path  indicated  in  the  above  ephemerisL< 
wholly  in  Taurus.  On  the  morning  of  the  12i. 
Venus  will  be  rather  more  than  T  North  • : 
y  Tauri,  and  on  that  of  the  Uth  some  I'  Soath 
of  c  in  the  same  constellation.  On  we  HV. 
she  will  be  a  little'  more  than  2»  North  of  .Uie- 
baran.  Finally,  on  the  30th,  she  will  be  aW 
J"  North  of  5  Tauri.  She  will  be  in  conjanct«^ 
with  Neptune  (1*  48'  South  of  him)  at  4h.  xm 
on  the  111^ 

For  the  purpose  of  the  observer,  I^Iabs,  Siiniv. 
Uranus,  and  Nkptunk  are  all  invisible,  and  It- 
night  sky  would  be  a  blank,  but  for 

Jupiter, 
Who  is  the  one  Evening  Star,  but  about  as  hsdl5 
placed  for  observation  as  he  possibly  can  be.  ^ 
met,  as  we  said  last  month,  he  ought  to  be  ol- 
served  as  close  to  the  meridian  as  possible  to  it 
even  moderately  well  seen.  His  angular  eqa»- 
torial  diameter  decreases  almost  insensibly  frj^ 
43-8"  at  the  beginning  of  the  month  to  42'  \}yt 
end  of  it.  


II 


1 

6 
11 
16 
21 
26 
31 


Right 
Ascension. 


h. 
18 
18 
18 
18 
18 
17 
17 


m. 

10-8 

8-1 

5-5 

31 

0-9 

58-9 

67-1 


Declination 

South. 

e 

< 

23 

16-7 

23 

18-0 

23 

19-2 

23 

20-2 

23 

21-0 

23 

21-7 

23 

22-4 

Souths. 


h. 
11 
11 
10 
10 
10 
9 
9 


The  retrograde  arc  thus  shown  liea 
of  Sagittarius  destitute  of  any  coospiciu^iu 

Kinlma  of  the  Variable  Star 

Will   occur   at    3h.    19m.    a.m.    on  Ihei 
8  minutes  after  the  midnight  of  th«  1 
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at  8h.  57m,  p.m.  on  the  15th ;  as  weU  m  on 
other  occamona,   when  the  phenomenon  -wiL  be 

BhootluK  St&n 

Jliy  he  watched  for  from  tho  17th  to  the  20th, 
nnd  between  the  Soth  and  SOth.  PiroballB  appear 
duKng  the  Sret  week,  io  the  middle,  and  again 
at  the  end  of  the  month. 

Oreeavlah  Kean  Time  of  SoatUnB  of  Sevan 
of  the  Frlnolpal  Fixed  Btajra  tax  the  Vllgbt 

of  July  iMt,  lase. 

yi'  Si'orpii         !i  19  33-71  p.m. 

Aotarea 9  42    7-31    „ 

ai  Horculis 10  28  58-49    ,, 

a  Ophiuch{ 10  49    6-94   ,, 

7  DraeoniB        11  13  18'38   „ 

Vega II  S2  20'79   „ 

^Aquila  "li  19  26-75    „ 

*  Early  morning  of  July  2nd. 
Tho  method  of  Qadinr  tho  Greenwich  Mean 
Time  of  Bouthing  of  ei£er  of  the  other  stars  in 
tho  above  liat  for  any  other  night  in  July,  as 
hJso  that  of  determining  the  LoolI  instant  of  its 
Transit  at  any  other  station,  will  he  found  on 
p.  350  of  Vol.  XLVIII. 


SHERLOCK'S    ELECTBIC   "  TELL- 
TALE." 

THE  invention  illustrated  below  is  a  device 
patented  by  Ur.  H.  P.  Sherlock,  of  St. 
George's- equals,  Upton,  Essex,  which  has  been 
in  actual  use  by  the  Eastern  Telegraph  Co.  ' 
which  Mr.  Sherlock  is  the  superintenaing  ei  _ 
ncer.  The  invention  was  devised  with  the  object 
of  instantly  announcing  to  the  officer  or  perwn 
in  charge  of  a  steamuip  when  an  order,  trans- 
mitted by  means  of  the  ordinary  ship's  telegraph 
to  the  engine-room,  has  been  miataken  or  wronMy 
interpreted  by  the  eoaineer,  and  thus  provide 
means  of  ingniing  that,  in  every  case,  tb 
uirection  of  motion  of  the  engines  shall  coincide 
with  the  actual  order  given  by  the  person  in 
chargo  of  the  vessel. 

In  carrying  ont  his  invention  tho  patentee  pto- 
ceeds  as  follows  :  — To  the  back  of  an  ordinary 
ehip's  telegraph.  A,  is  secuied  a  small  puUi 
Fig.  2,  connected  by  means  of  a  hand,  coi  , 
other  equivalent  to  a  pulley,  B,  actuating  the 
intennediate  abaft  b,  and  pulley  or  disc,  C, 
which  latter  is  in  electrical  communication  with 
onn  side  of  a  boll  and  batlery,  G.  Upon  tlie  disc 
C  is  filed  at  an  angle  of  90^  from  a  vertical  line 
u  contact  piece  or  spring,  /,  In  front  of  the  disc 
C  is  arranged  the  shding  arm  D,  moving  in  ' — 
lalcd  bearings,  yg,  which  latter  aro  socuredl 
engine  column  e,  the  buck  of  tho  disc  C  being 
insulated  as  shown  at  b'.  The  eliding  arm  D  IB 
in  electrical  commumcatlon  with  the  other  aide 
of  the  beU  and  battery,  Q  ;  thus  it  will  bt 
that  if  the  sliding  arm  D,  and  the  contact  ^ 
/,  axe  brought  into  contact  the  circuit  will  be 
closed.  The  sliding  rod  is  connected  to  the  lever 
K  by  means  of  the  link  e,  the  reversing  lever  E 
being  keyed  to  the  weigh-shnft  h,  vitiich  also 
carricH  the  reversing  linV  F  in  connection  with 
the  eccentrics  of  the  engine. 

Tho  action  of  the  device  is  as  follows  ;— When 
the  ship's  telegraph  is  turned  to  "goaheed,"i 
"  go  aslcm,"  tho  contact  piece/on  the  disc  V 
carried  upwards  or  downwards  respectively  by 
meona  of  tho  connections  described.  Now,  ti 
start  the  engine  in  accordance  with  the  flrat' 
namod  order  "  go  ahead,"  the  revcr«nglever  E, 
in  misod,  carrying  with'it  the  sliding  arm  D  by 
means  of  the  link  c,  which  is  attached  I  " 
reversing  lever  E,  thus  it  will  be  scei  , 
rcfcning  to  the  drawings,  that  no  electrical 
contact  will  be  m.ide  between  the  contact  piece/ 
and  sliding  arm  D,  as  the  engines  being  started 
in  accordance  with  tho  order  given,  the  aliding 
arm  D  is  moved  away  from  the  contact  piece  /, 
until  the  latter  assumes  the  position  shown  at 
Fig.  6.  Should,  however,  the  engine  be  started 
in  a  direction  st  variance  with  the  above-named 
order,  "go  ahead,"  the  reversing  lever  E,  and 
with  it  tho  sliding  arm  D,  will  bo  lowered,  which 
will  bring  tho  ring  in  ita  c- '  "    '"ical 

contact  with  tho  ;iiece  /  of  tl  ig 

th«'  electrical   circuit  of  I  ', 

ca.uaing  tho  bell  to  rin^  ani 
in  charge  the  error  which  1 
the  foiegoing  it  will  be  so 
circuit  can  only  be  closed, 
'  ring,  by  the  engines  \>tbag 
^  contrary-  to  the  orden  fpm 


:  thus  it  will  bo  obvious  that  the  person 

'ic  time  being  is  immediately  maoe 

'.ce  or  ringing  of  his  bell,  as  the 

her  the  orders  telegraphed  have 

out,   or  a  mistiuie  has  been 

I ;    Fig.  2  a 

ind  Fig.  ■    - 


ing  s 


I  PORTABLE  WICEEB  OB  CAHS 
BATH  BOB  HOI  AIB,  STEAH,  OR. 
SULPHTTB. 

MESSKS.  CONSTANTJNE  AND  SOS,  of 
Oiford- street,  Manchester,  of  the  Convo- 
luted Stove  notoriety,  who  have  contributed 
materially  to  the  efBcient  healing  and  ventilation 
of  Turkish  baths,  have  patented  this  bath,  whiclk 
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will  be  a  valuable  addition  to  any  housohold, 
eBpecially  when  aickness  occurs. 

In  modem  as  well  as  in  ancient  times  it  would 
0oem  that  there  must  be  a  Constantine  promin- 
ently connected  with  the  Turkish  bath.  Mr. 
Oonstantinei  sen.,  has  had  over  forty  years* 
experience  as  bath  proprietor,  and  has  frequently 
been  engaged  by  the  medical  profession  to  give 
sweating  baths  to  patients  in  the  sick-room.  He 
has  felt  the  need  of  such  a  bath  as  this  one.  The 
cane-bottom  chair  has  frequently  been  made  use 
of.  Now  and  again  a  rough  framework — ^a  sort 
of  crinoline — has  been  utilised:  necessity  has 
ever  been  the  mother  of  invention.  The  advant- 
ages of  this  bath  are : — 

1.  It  may  bo  used  in  any  bedroom,  or  in  an 
ordinary  bath-room,  and  may  be  removed  to  a 
spare  room,  it  being  of  light  weight. 

2.  The  patient,  while  undei^omg  the  sweating 
process,  is  in  an  easy  reclining  position.  Sitting 
orect^  in  a  box  for  twenty  or  thirty  minutes 
wearies  a  patient. 

3.  The  feet  are  elevated  sufficiently  from  the 
floor  to  allow  the  heat  to  get  well  to  them.  If 
the  circulation  is  promoted  in  tho  feet,  and  they 
are  made  to  perspire  equally  with  other  parts  of 
the  body,  a  rush  of  blood  to  tho  head  is  pre- 
vented, and  this  is  important. 

-  4.  The  heat  being  delivered  well  about  the 
feet,  it  ascends  and  plays  equally  on  all  parts  of 
the  body. 

Aji  this  bath  will  not  only  be  effective  for  pro- 
dnoiiig  perspiration,  but  cheaper  than  any  others 
now  in  the  market  for  this  purpose,  it  ought  to 
be  in  great  demand. 


WALKEB*8  SUBSTITTTTE  FOB  STEP 
COHES  nr  LATHES. 

npHE  device  shown  in  the  annexed  illustration 
X  has  been  patented  by  Mr.  J.  Walker,  of 
Beeston-road,  Leeds,  as  a  substitute  for  step- 
oomes  in  lathes  and  other  machines.  The  inven- 
tion consists  in  having  a  movable  plate,  worked 
by  a  worm  and  wheel  so  as  to  ^ow  for  different 
mxe  wheels,  for  getting  different  speeds,  also 
having  a  wheel  and  socket  on  spindle  in  the  place 
of  ^  a  cone  which  can  be  woraed  on  the  lathe 
spindle,  loose.  When  the  back  gear  is  in,  by 
having  a  large  flange  on  one  end,  it  can  be  fixed 
to  the  spindle  when  required.  The  movable 
plate  has  also  a  slot  in  it  to  allow  for  tightening 
the  belt  b^  a  screw  which  is  fixed  to  a  stud  in  the 
slot.  ^  This  stud  has  a  movable  socket,  so  as  to 
turn  on  the  stud  to  which  is  fixed  a  belt  pulley, 
and  also  the  change  pinions  for  getting  the  dif- 
ferent speeds.  This  socket  having  a  keyway 
double  Uie  width  of  key  for  half  the  length  of 
pinion,  and  the  pinion  having  a  key  only  half  its 
length  fixed  to  it,  holds  itself  on  the  socket  by 
getting  into  the  broad  part  of  kevway. 

Fig.  I  is  an  end  elevation,  and  Fig.  2  a  plan. 
A,  is  the  movable  plate  with  the  slot  for  tighten- 
ing belt ;  B,  is  the  stud  it  radiates  on  to  put  in 
different  size  pinions ;  C,  the  worm  for  moving 
the  plate  to  position  required;  D,  is  stud  for 
socket,  to  work  on  with  pulley  and  pinion ;  £,  is 
the  belt  pulley ;  F,  is  change  pinion ;  G,  is 
socket  on  lathe  spindle  in  place  of  oone  with  spur 
wheel;  H,  the  flange  for  fixing  to  back  gear 
wkod  when  required ;  I  is  loose  socket  on  stud 
with  pinion  and  pulley  fixed  on.  Tho  parts 
marked  are  the  portions  to  which  the  device  is 
affixed ;  J,  the  gantry ;  K,  the  lathe  head-stock  ; 
L  L  L  L,  back  gear  wheels. 


OV  HODEBV  VIEWS  WITH  BESPEGT 
TO  THE  HATUBE  OF  ELECTRIC 
CrmXEFTS/ 

By  Prof.  H.  A.  Rowlasd. 

TTTERE  I  to  trace  the  history  of  the  views  of 
yy  physicists  with  respect  to  electric  currents  it 
would  include  the  whole  history  of  electricity.  The 
date  when  the  conception  of  an  electric  current  was 
possible  was  that  when  Stephen  Gray,  about  170 
years  ago,  first  divided  bodies  into  conductors  and 
non-conductors,  and  showed  that  the  first  possessed 
the  property  of  transmitting  electric  attractions  to  a 
distance.  But  it  was  only  when  the  Leyden  jar 
was  discovered  that  tho  idea  of  a  current  became 
very  definite.  ^  The  notion  that  electricity  was  a 
subufr  fluid  which  could  flow  along  metal  wires  as 
water  flows  along  a  tube  was  then  prevalent,  and, 

*  Extraoted  from  a  lectara  ^ven  at  the  College  of  the 
City  of  Kew  York.  Mar  22,  1889,  before  the  American 
ZiMtitate  of  Electncal  Engineers. 
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FIG. 2. 


indeed,  remains  in  force  to-day  among  all  except 
the  leaders  in  scientific  thought.  It  is  not  my 
intention  to  depredate  this  notion,  which  has 
served,  and  still  serves,  a  very  important  purpose 
in  sdenoe.  ^  But  for  many  years  it  nas  been  recog- 
msed  that  it  includes  only  a  very  small  portion  of 
the  truthj  and  that  the  mechanism  by  which  energy 
is  transmitted  from  one  point  of  space  to  another  by 
means  of  an  electric  current  is  a  very  complicated 
one. 

Here,  for  instance,  on  the  table  before  me  are  two 
rubber  tubes  filled  with  water,  in  one  of  which  ihe 
water  is  in  motion  and  the  other  at  rest.  It  is  im- 
possible by  any  means  now  known  to  us,  to  find 
out,  without  moving  the  tubes,  which  one  has  the 
current  of  water  fiowine  in  it  and  which  has  the 
water  at  rest.  Again,  I  nave  here  two  wires,  alike 
in  all  respects^  except  that  one  has  a  current  of 
electricity  flowmg  in  it,  and  the  other  has  not.  But 
in  this  case  I  have  only  to  bring  a  magnetic  needle 
near  the  two  to  find  out  in  whidi  one  we  current  is 
flowing.    On  our  ordinary  senses  the  passage  of  the 


current  has  little  effect ;  the  air  around  it  doesoiA 
turn  green  or  the  wire  change  in  appearance.  Btf 
we  hare  only  to  change  our  medium  from  air  tocs^ 
containing  magnetic  particles  to  perceive  the  cos- 
molaon  which  the  presence  of  a  currant  maj  ca» 
Thus  this  other  wire  passes  throng  the  air  neari 
large  numbw  of  small  suspended  magnets,  and.  til 
pass  the  current  through  it,  erery  magnet  is  *^^^ 
and  tends  to  turn  at  right  angles  to  the  wiff  *» 
even  to  move  toward  it  and  wrap  itsdf  around  it. 
If  we  suppose  the  number  of  these  magnets  t' 
become  very  ^reat  and  their  size  small,  or  if  ^ 
imagine  a  medium,  every  atom  of  which  is  a  maga^ 
we  see  that  no  wire  carrying  a  current  of  eitdnai^ 
can  pass  through  it  without  creatiiiff  thegiw^^ 
commotion.  Possibly  this  is  a  feeble  picrait  -"J 
what  takes  place  in  a  mass  of  iron  near  an  «1«^ 
current. 

Again,  coil  the  wire  around  a  piece  of^tsk^- 
indeed,  almost  any  transparent  substance,  ^^ 
a  strong  current  tnrough  the  wire.  With  cor  bsW 
eye  alone  we  see  no  effect  whatever,  as  the  gwt^ 
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pparenUjr  unaltered  by  the  "premace  of  the  coireat, 
»ut,  examined  in  the  proper  way  by  means  of 
solarised  light,  we  see  that  the  structure  of  the 
flaas  has  been  altered  throughout  in  a  manner 
rhich  can  onl^  be  explained  by  the  rotation  of 
omething  withm  the  glass  many  millions  of  times 
Tery  second. 

Once  more,  l»ing  a  wire  in  which  no  current 
txists  nearer  and  nearer  to  the  one  carrying  the  cur- 
ent.  and  we  shall  find  that  its  motiion  m  such  a 
leighbourhood  causes,  or  tends  to  cause,  an  electric 
uirent  in  it.  Or,  if  we  move  a  lam  solid  mass  of 
aetal  in  the  neignbourhood  of  suoi  a  current  we 
ind  a  peculiar  resistance  unfelt  before,  and  if  we 
orce  it  into  motion  we  shall  perceive  that  it  becomes 
rarmer  and  warmer,  as  if  there  was  great  Mction 
1  moving  the  metal  through  space. 

Thus,  by  these  tests,  we  find  that  the  region 
lound  an  electric  current  has  very  peculiar  pro- 
terties  which  it  did  not  have  before,  and  which, 
ithough  strong^'  in  the  neighbourhood  of  the  cur- 
ent,  still  extend  to  indefinite  ^ligfamfton  in  aU  direc- 
ions,  becoTnJTig  weaker  as  the  distances  increase. 

How  great,  then,  the  difference  between  a  cur- 
■ent  of  water  and  a  current  of  electricity.  The 
^on  of  the  former  is  confined  to  the  interior  of 
he  tube,  while  that  of  the  latter  extends  to  great 
listances  on  all  sides,  the  whole  of  space  being 
igitated  by  the  formation  of  an  electric  current  in 
jay  part.  To  show  this  agitation,  I  have  here  two 
arge  frames  with  coUs  of  wire  around  them.  They 
lanf  face  to  face  about  6ft.  apart.  Tlmtugh  one  I 
liaoharge  this  Leyden  iar,  and  immediately  ypu  see 
i  spark  at  a  break  in  the  wire  of  the  other  coil,  and 
ret  there  is  no  appareBit  connection  between  the 
wo.  I  can  cany  tne  coils  oOft.  or  more  apart,  and 
ret,  by  suitable  means,  I  can  observe  the  disturb- 
uioes  due  to  the  current  in  the  first  coil. 

The  question  is  forced  upon  us  as  tohow  thisactbn 
akes  place.  How  is  it  possible  to  transmit  so  much 
lower  to  such  a  distance  across  iqyporentlv  unooou- 
>ied  QMce  P  According  to  oux  modem  theories  of 
>hysic8  there  must  be  some  medium  engaged  in 
hia  transmission.  We  know  that  it  is  not  Sls  air, 
Mcause  the  same  effects  take  place  in  a  vacuum, 
knd,  therefore,  we  must  fall  back  on  that  medium 
vhich  transmits  light,  and  which  we  have  named 
he  ether— that  medium  which  is  supposed  to 
extend  unaltered  throughout  the  whole  of  space, 
vhoee  existence  is  very  certain,  but  whose  proper- 
168  we  have  yet  but  vaguely  conceived. 

I  cannot,  in  the  course  of  one  short  hour,  give 
sven  an  idea  of  the  process  by  which  the  ;aQin£  of 
>hyBicists  have  been  led  to  this  conduaiou,  or  the 
neans  by  which  we  have  finally  completely  identified 
iie  ether  which  transmits  light  with  the  medium 
vhich  traoamits  electrical  and  magnetic  disturb- 
incea.  The  great  genius  who  first  identified  the 
|wo  is  Maxwell,  whose  electro-magnetio  theory  of 
ig^t  is  the  centre  around  which  much  SGientific 
hought  is  to-day  revolving,  and  which  we  regard 
m  one  of  the  greatest  steps  bv  which  we  advance 
leaier  to  the  understanding  of  matter  and  its  laws. 
:t  Lb  this  great  disooveiy  of  Maxwell  which  allows 
ne,  at  the  present  time,  to  attempt  to  explain  to 
rou  the  wonderful  events  whidi  happen  everywhere 
Q  space  when  one  establishes  an  eleotric  current  in 
kny  other  portion. 

In  the  first  place  we  discover  that  the  disturbance 
Loes  not  take  place  in  all  portions  of  space  at  once, 
mt  proceeds  outwards  nom  the  centre  of  the 
Listorbance  with  a  velodty  exactly  equal  to 
he  velocity  of  light.  So  that  when  I  touch 
hese  wires  together,  so  as  to  complete  the 
drcuit  of  yonder  battery,  I  start  a  wave  of  etherial 
listurbance  which  passes  outward  with  a  velocity 
if  185,000  miles  per  second,  thus  reaching  the  sun 
n  about  eig^t  minutes,  and  continuing  to  pass  out- 
vajrds  for  ever  or  until  it  reaches  the  bounds  of  the 
miverse.  And  yet  none  of  our  senses  inform  us  of 
vhat  hajB  taken  place  unless  we  sharpen  them  by  the 
ise  of  suitable  instruments.  Thus,  in  the  case  of 
hese  two  coils  of  wire,  suspended  near  each  other, 
vbich  we  have  already  used,  when  the  wave  from 
he  primary  disturbance  reaches  the  second  coil,  we 
lerceive  the  disturbance  by  means  of  the  spark 
ormed  at  the  break  in  the  coil.  Should  I  move  the 
oils  further  apart,  the  spark  in  the  second  coil 
7ould  be  somewhat  delayed ;  but  the  distance  of 
85.000  miles  would  be  necessary  before  this  delay 
ould  amount  to  as  much  as  one  second.  Hence  the 
if  ecta  we  observe  on  the  earth  take  place  so  nearly 
oataataneously  that  the  interval  of  time  is  very 
difficult  to  measure,  amounting  in  the  present  case 
o  only  l-150,000,000th  of  a  second. 

It  is  impossible  for  me  to  prove  the  existence  of 
hia  interval,  but  I  can  at  least  show  yon  that  waves 
Ave^  something  to  do  with  the  action  here  observed. 
*or  instance,  I  have  here  two  tuning-forks  mounted 
n  sounding- boxes,  and  tuned  to  exact  unison.  I 
ound  one  and  then  stop  its  vibrations  with  my 
And ;  instantly  you  hear  that  the  other  is  in  vibra- 
ion,  caused  by  the  waves  of  sound  in  the  air  between 
he  two.  When,  however,  I  destrov  the  uiuson  by 
jdpg  this  piece  of  wax  on  one  oz  the  forks  the 
ction  ceases. 

Now,  this  combination  of  a  coil  of  wire  and  a 
<eyden  iar  fonn  a  vibrating  system  for  electricity, 
ad  its  ttme  of  vibration  is  about  10,000,000  timee  a 


second.  This  seoond  system  is  the  same  as  the  first, 
and  therefore  its  time  of  vibration  is  the  same.  Tou 
see  how  well  the  experiment  works  now  because  the 
two  are  in  unison.  But  let  me  take  away  this 
second  Leyden  jar,  thus  destroying  the  unison,  and 
^ou  see  tliat  the  sparks  instanuy  cease.  Replacing 
it,  the  sparks  reappear.  Adding  another  on  one 
side  and  they  disappear  again,  only  to  reappear 
when  the  system  is  made  symmetrical  by  placing 
two  on  each  side. 

This  experiment  and  that  of  the  tuning  forks 
have  an  exact  analogy  to  one  another.  In  each  we 
have  two  vibrating  systems  connected  by  a  medium 
capable  of  transmitting  vibrations,  and  they  both 
come  under  the  head  of  what  we  know  as  sym- 
pathetic vibrations.  In  the  one  case  we  have  two 
mechanical  tuning;  forks  connected  by  the  air ;  in 
the  other,  two  pieces  of  apparatus,  which  we  might 
call  electrical  tuning  forks,  connected  by  the 
laminiferous  ether.  The  vibrations  in  one  case  can 
be  seen  by  the  eye  or  heard  by  the  ear ;  but  in  ihe 
other  case  they  can  only  be  perceived  when  we 
destroy  them  by  making  them  produce  a  spark. 
The  fact  that  we  are  able  to  increase  the  effect  by 
proper  tuning  demonstrates  that  vibrations  are 
concerned  in  the  phenomenon.  This  can,  however, 
be  separately  demonstrated  by  examining  the  spark 
by  means  oi  a  revolving  mirror,  when  we  find  that 
it  is  made  up  of  many  successive  sparks  corre- 
sponding to  the  successive  backward  and  forward 
movements  of  the  current. 

The  fact  of  the  oscillatory  character  of  the  Ley- 
den jar  dischuve  was  first  demonstrated  by  our  own 
countryman,  Henry,  in  1832 ;  but  he  pursued  the 
subect  only  a  short  distance,  and  it  remained  for 
Sir  William  Thomson  to  give  fhe  mathematical 
theory  and  prove  the  laws  according  to  whidi  the 
phenomenon  takes  place. 

Thus,  in  the  case  of  a  charged  Leyden  jar  whose 
inner  and  outer  coatings  have  been  suddenly  joined 

Sr  a  wire,  the  electricity  flows  back  and  forth 
ong  the  wire  until  all  the  enei^  originally  stored 
up  in  the  jar  has  enended  itself  m  heating  the  wire 
or  the  air  where  the  spark  takes  place,  and  in 
generating  waves  of  disturbance  in  the  ether  which 
which  move  outward  into  space  with  the  velocity  of 
light.  ^  These  ethereal  waves  wc  have  demonstrated 
by  letting  them  fall  on  this  coil  of  wire,  and  causing 
the  electrical  disturbance  to  manifest  itself  by 
electrical  sparks. 

A  ready  means  of  experimenting  on  the  waves, 
obtaining  their  wave-length,  andshowing  their  intv- 
ferenoes,  has  hitherto  bean  wanting.  Tms  deficiency 
has  been  recently  overcome  by  Prof.  Herts,  of 
Carlsruhe,  who  has  made  a  stuoy  of  the  action  of 
the  cofl,  and  has  shown  us  how  to  use  it  for  experi- 
ments on  the  ethereal  waves  whose  existence  had 
before  been  made  certain  by  the  mathematics  of 
Maxwell. 

I  scarcely  know  how  to  present  this  subject  to  a 
non- technical  audience  and  make  it  dear  how  a  ooU 
of  wire  with  a  break  in  it  can  be  used  to  measure 
the  velodbr  and  wave-lenjrth  of  ethereal  waves. 
However,  1  can  but  try.  If  the  waves  moved  very 
slowly,  we  could  readuy  measure  the  time  the  first 
coil  took  to  affect  the  second,  and  show  that  this 
time  was  longer  as  the  distance  was  greater.  But 
it  is  absolutely  inappreciable  by  any  of  our  instru- 
ments, and  another  method  must  be  found.  To 
obtain  the  wave  length,  Prof.  Hertz  used  several 
methods,  but  that  by  the  formation  of  stationary 
waves  is  the  most  easily  grasped.  Mr.  Ames  holcCs 
in  his  hand  one  end  of  a  spiral  spring,  which  makes 
a  very  heavy  and  fiexible  rope.  As  he  sends  a  wave 
down  it,  you  see  that  it  is  reflected  at  the  further 
end,  and  returns  again  to  his  hand.  If,  however, 
he  send  a  succeanon  of  waves  down  the  rope,  the 
reflected  waves  interfere  with  the  direct  ones,  and 
divide  the  rope  into  a  succession  of  nodes  and  loops, 
which  you  now  observe.  So  a  series  of  sound 
waves,'  striking  on  a  waU,  form  a  system  of  sta- 
tionary waves  in  front  of  the  wall.  Indeed,  we 
can  use  any  waves  for  this  purpose,  even  ethereal 
waves.  With  this  in  view  Frof.  Hertz  established 
his  apparatus  in  front  of  a  reflecting  wall,  and 
observed  the  nodes  and  loops  by  the  sparks  pro- 
duced in  a  ring  of  wire,  somewhat  resembling  the 
coil  I  have  been  using  on  the  present  occasion,  but 
much  smaller.  It  is  impossible  for  me  to  repeat 
this  experiment  before  you,  as  it  is  a  very  delicate 
one,  and  the  sparks  produced  are  almost  micro- 
soopie.  Indeed,  I  should  have  to  erect  an  entirely 
Afferent  apparatus,  as  the  waves  from  the  one 
before  me  are  nearly  a  quarter  of  a  mile  long,  the 
time  of  vibration  of  the  system  being  very  great — 
that  is,  1- 10,000,000th  of  a  seoond.  To  produce 
shorter  waves,  we  must  use  apparatus  tuned,  as  it 
were,  to  a  higner  pitch,  in  which  the  same  principle 
is,  however,  employed ;  but  the  ethereal  waves  are 
shorter,  and  thus  several  stationary  waves  can  be 
oontuned  in  one  room. 

The  testing  coil  is  then  moved  to  different  por- 
tions of  the  room,  and  the  nodes  are  indicated  by 
the  disappearance  of  the  sparks,  and  the  loops  by 
thei^reatar  brightness  of  them.  The  presence  of 
stationary  waves  is  thus  proved,  and  their  half- 
waves  length  found  from  the  distance  from  node  to 
node,  for  stationary  waves  can  always  be  considered 
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as  produced  by  the  interference  of  two  progressive 
waves  advancmg  in  opposite  directions. 

However  interesting  a  farther  description  of 
Prof.  Heru*s  experiments  may  be,  we  have  gone  as 
{ax  in  that  direction  as  our  subject  carries  us,  for 
we  have  demonstrated  that  the  production  of  a 
current  in  a  wire  is  acoompanied  by  a  distnrbaaec 
in  tiie  surrounding  space ;  and  although  I  hm  aot 
experimentally  demonstrated  the  ethereid  w^^ves, 
yet  I  have  proved  the  existence  of  electric  oaoUa- 
tions  in  the  coils  of  wire  and  the  ether  surroond- 
ing  it. 

Our  mathematics  has  demonstrated,  and  experi- 
ments like  those  of  Prof.  Hertz  have  confizmed  the 
demonstration,  that  the  wave  disturbance  in  ther 
etiier  is  an  actual  fact. 

The  closing  of  a  battery  circuit,  then,  and  me* 
establishment  of  a  currant  of  electricity  in  a  wire, 
is  a  very  different  process  ttam  the  formation  of  a 
current  of  water  in  a  pipe,  ^ougfa,  after  the  fltst 
shock,  the  laws  of  the  flow  of  the  two  are  vwy 
much  alike.    But  even  then  the  medium  areuuitho- 
ourrent  of  eleobrioity  has  veky  ttiange  ujwpeirtiiiii 
showing  that  it  is  accompanied  by  a  oifltiiibaMe' 
throughout  space.    The  wire  ia  but  the  core  of  tli» 
disturbance,  which  latter  eaetends  indajhritely  fa  all 
directions. 

One  of  the  BtraDgwtthingBabomt  itisthat  we  catt 
calculate  with  perfect  exautuess  the  velodty  of  the- 
wave  propagation  and  the  amonnt  of  the  diatvb* 
ance  i^  every  point  and  at  any  snstaat  of  time ;  but 
as  yet  we  cannot  conceive  of  the  details  of  the 
mechanism  which  is  conoeeaed  in  the  propagation 
of  an  electric  current.  In  this  re^ieot  our  sohject 
resembles  all  other  taranchas  of  p^rncs*  in  'Ibe- 
partial  knowledge  we  have  of  it.  We  k 
light  is  the  undalatio&  d  the  fauniB 
and  yet  the  oonstfitutkm  of  the  latter  ia 
We  know  that  the  atoma  of  matter  oan  vifamtawittk 
purer  tones  than  the  most  peifeet  piaao,  and  yet  we 
cannot  even  conceive  of  their  constitution.  *  We 
Imow  that  the  sun  attracts  the  pfamets  withn  Aatee- 
whose  law  is  known,  and  yat  we  fail  to  pietose  to 
ourselves  the  pxooesB  by  whieh  it  takes^oor  eairth 
within  its  grasp  at  the  distaaoe  of  many  millions  of 
miles  and  prevents  it  from  departing  flnr  evar  torn* 
its  lifegiving  rays.  Sdenoe  is  full  of  this  half 
knowlMgo,  and  the  proper  attitude  ef  the  mind  ia 
one  of  resignation  towaraa  that  which  it  ia  ' 
siUe  for  us  to  know  at  present  and  of 
striving  to  help  in  the  advance  of  our 
which  shall  finally  allow  us  to  answer  aU  tSuose 
questions. 

The  electric  current  is  an  unsolved  mystery  ;'*but 
we  have  made  a  very  great  advance  in  uadflntuui- 
ing  it  when  we  knov  uiat  we  must  look  oatsida  at 
the  wire  at  the  distorbanoe  in  the  medium  belora  we* 
can  understand  it~^  view  which  Fasftday  dimly 
held  50  years  ago,  which  was  fprrmi  in  detail  in  the 
great  work  of  MaxweU,  pubhshed  16  yeara  anee, 
and  has  been  the  guide  to  moat  of  the  work -done  in 
electricity  for  a  very  k)ng  time,  a  view  whiofa  haa 
wrought  the  greatest  chsAges  in  the  idea  which  we 
have  conceived  with  respect  to  all  deetrical 
phenomena. 

So  far  we  have  considered  the  case  of  altexaatiar 
electric  cuxrent  in  a  wire  oonneetmg  the  inner  aaa 
outer  coatings  of  a  Leyden  jar.  The  invention  of 
the  telephone,  by  which  aouxid  is  carried  fromxaie 
point  to  another  by  means  of  electrical  waves,  haa 
f oroed  into  prominenoe  the  sabjeol  of  thesd  wavea. 
Furthermore,  the  use  of  alteniating  eorrents  iat 
electric  lifting  brings  into  nU^  the  same  pheao« 
menon.  Here,  again,  the  oiiierBnce  between  a 
current  of  water  and  a  cnnant  of  eleetridty  h  vpty 
marked.  A  sound-wave,  tnvanmg  the  watar  in 
the  tube,  produces  ato  and  fso  ourrant  of  wates  at 
any  given  point.  So,  in  the  electrical  vibiaAion 
along  a  wire,  the  eleotrioiity  moves  to  and  fro  ateg 
it  in  a  manner  somewhat  similar  to  the  water,  bin 
with  this  difference.  The  disturbanee  from  the 
water  motion  is  confined  to  the  tube,  and  the  oeBfl-" 
lation  of  the  water  is  greatest  in  the  centre  of  the 
tube,  while,  in  the  case  of  the  electric  ourrent,  the 
ether  around  the  wire  is  disturbed  and  the  oscalla- 
tion  of  the  current  is  greatest  at  the  suifaoe  ofitiie 
wire  and  least  in  its  centre.  The  osdUations  in  the 
water  take  place  in  the  tube  without  reference  to 
the  matter  outside  the  tube,  whereas  the  electric 
oscillations  in  the  wire  are  entirely  dependent  on 
the  surrounding  space,  and  the  velodty  of  thepro- 
pagation  is  nearly  independent  of  the  nature  of 'ttie 
wire,  provided  only  that  it  is  a  good  conductor. 

We  have  t^en  m  the  case  of  electrical  waves 
along  a  wire,  a  disturbance  outside  the  wire  and  a 
current  within  it,  and  the  equations  of  MaxweU 
allow  us  to  calculate  these  with  perfect  accuracy  and 
give  all  the  laws  with  respect  to  them. 

We  thus  find  that  the  velocity  of  propagation  of 
the  waves  along  a  wire,  hung  far  away  from  other 
bodies  and  miule  of  good  conducting  material,  is 
that  of  light,  or  185,000  nules  per  seoond ;  but  when 
it  is  hun^  near  any  oonducong  matter,  like  the 
earth,  or  mclosed  in  a  cable  ana  sunk  into  the  eea, 
the  velocity  beoomes  much  less.  When  hnng  in 
space,  away  from  other  bodies,  it  forma,  aa  it  were, 
tne  core  of  a  system  of  waves  in  the  ether,  the 
plitude  of  the  disturbance  becoming  less  and  le« 

we  move  away  from  the  wire.   But  the  most 
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ciizioiiB  fact  is  that  the  electric  current  penetrates 
only  a  riiort  distance  into  the  wire,  being  mostly 
eoimned  to  the  surface,  especially  where  uie  num- 
ber of  ooeillations  per  second  is  Yery  great. 

The  electrical  waves  at  the  surface  of  a  conductor 
are  thus,  in  some  respects,  very  similar  to  the  waves 
on  the  surface  of  water.  The  greatest  motion  in 
the  latter  case  is  at  the  surface,  while  it  diminishes 
as  WB  pass  downwards,  and  soon  becomes  inappre- 
eiable.  Furthermore,  the  depth  to  which  the  dis- 
turbance penetrates  into  the  water  increases  with 
inorease  of  the  length  of  the  wave,  being  confined 
to  very  near  the  surface  for  very  short  waves.  So 
ihe  disturbance  in  the  copptx  |)enetrates  deeper  as 
"the  waves  and  the  time  of  oscillation  are  longer, 
and  the  disturbance  is  more  nearly  confined  to  the 
-flurfiaoe  as  the  waves  become  shorter. 

Prof.  O.  J.  Lodffo  has  recently,  in  the  B,  A.,  drawn 
atteation  to  anotW  application  of  these  results — 
that  is.  to  lightning  rods.  Almost  since  the  time  of 
f^mklin  there  have  been  those  who  advocated  the 
mairing  of  UffhtDinff  rods  hollow  in  order  to  increase 
the  sunace  for  a  given  amount  of  copper.  We  now 
know  that  these  persons  had  no  reason  for  their 
belief,  as  thev  eimj^y  drew  the  inference  from  the 
fact  that  eleotridqr  at  best  is  on  the  surface. 
Keither  were  the  advocates  of  the  solid  rods  quite 
eorrectj  lor  they  reasoned  from  the  fact  that  elec- 
tricity m  a  state  of  steady  flow  occupies  the  whole 
area  of  the  conductor  eqiudly.  The  true  theory  we 
mow  know  indicates  that  neither  party  was  entirely 
oorreot  and  that  the  surface  is  a  very  important 
factor-  in  the  case  of  a  current  of  electricity  so 
sudden  as  that  from  a  lightning  discharge.  But 
increase  of  surface  can  best  be  obtained  of  multi- 
plying the  number  of  conductors,  rather  than 
making  then  flat  or  hollow,  and,  at  the  same  time, 
Maxwell's  principle  of  indosiiup  the  building  within 
a  csge  can  be  carried  out.  Theory  indicates  that 
the  current  penetrates  only  one-tenth  the  distance 
into  iron  that  it  does  into  copper.  As  the  iron  has 
seven  times  resistance  of  copper,  we  should  need 
seventy  times  the  surface  of  iron  that  we  should  of 
copper.  Hence  I  profer  copper  wire  about  |in. 
diameter,  and  nailed  directly  fo  the  house  without 
insulators,  and  passing  down  the  four  comers, 
around  the  eaves  and  over  the  roof,  for  giving  pro- 
tection from  lightning  in  all  cases  wnere  a  metal  roof 
>aad  metal  down-spouts  do  not  accomplish  the  same 
jpuzpoee. 

Whether  the  discharge  of  lightning  is  oscillatory 
or  not  does  not  enter  into  the  question,  provided  it 
•is  only  sufflcienty  sudden.  I  have  recently  solved 
the  mathematiciil  problem  of  the  electric  osollations 
along  a  perfectly  conducting  wire  joining  two  in- 
finite and  peifeotly  conducting  planes  parallel  to 
•each  other,  and  find  that  there  is  no  definite  time  of 
■  osoiUatton,  but  that  the  system  is  canable  of  vibrating 
in  any  time  in  which  it  is  originally  started.  The 
oase  of  lightning  between  a  c&ud  of  limited  extent 
and  the  earth  along  a  path  through  the  air  of 
fireat  resistance  is  a  very  different  problem. 
Both  the  cloud  and  the  ^ath  of  the  elec- 
tricity are  poor  conductors,  which  tend  to  len^^en 
the  time.  If  I  were  called  on  to  estimate 
as  nearly  as  possible  what  took  place  in  a  flash 
Of  lighming,  I  would  say  that  I  did  not  be- 
lieve that  the  discharge  was  always  oscillating,  but 
more  often  oonsiBted  of  one  or  more  streams  of  elec- 
tricity at  intervals  of  a  small  fraction  of  a  second, 
each  one  continuing  for  not  less  than  l-100,000sec. 
AnJosdUating  current  with  100,000  reversals  per 
second  would  penetrate  about  n^jin.  into  copper 
and  ^j^Tfin.  into  iron.  The  deptii  for  copper  would 
constitute  a  considerable  proportion  of  a  wire  ^in. 
diameter,  and,  as  there  are  other  considerations  to 
%d  taken  into  account,  I  believe  it  is  scarcely  worth 
"while  making  tubes,  or  flat  strips,  for  sudi  small 


It  ts  almost  impossible  to  draw  proper  conclusions 
from,  experiments  on  this  subject  in  the  laboratory, 
such  as  those  of  Prof.  Oliver  J.  Lodge.  The  time 
of  osdllation  of  the  current  in  most  pieces  of  labo- 
ratorr  apparatus  is  so  very  small,  being  often  the 
1- 100,000,000th  of  a  second,  that  entirely  wrong 
mferenoes  may  be  drawn  from  them.  As  the  size 
of  the  apparatus  increases  the  time  of  oscillation 
increases  m  the  same  proportion,  and  changes  the 
whole  aspect  of  the  case.  I  have  given  1-1 00,000th 
of  a  second  as  the  shortest  time  a  lightning  flash 
could  probably  occupy.  I  strongly  sus^ct  it  is  often 
much  greater,  and  thus  departs  even  further  from  the 
laboratory  experiments  of  Prof.  Lodg^,  who  has, 
however,  done  very  much  towards  drawing  attention 
to  this  matter  and  showing  the  importance  of  sur- 
face in  this  case.  All  shapes  of  the  rod  with  equal 
surface  are  not,  however,  equally  efficient.  Thus, 
the  inside  surface  of  a  tube  does  not  count  at  all. 
Neither  do  the  corrugations  of  a  rod  count  for  the 
full  value  of  the  surface  they  expose,  for  the  cur- 
rent is  not  distributed  uniformly  over  the  surface ; 
but  I  have  recentljr  proved  that  rapidly-alternating 
currents  are  distributed  over  ttie  surface  of  very 
good  conductors  in  the  same  manner  as  eleotridiy 
at  rest  would  be  distributed  over  them,  so  that  the 
exterior  angles  and  comers  possess  much  moro  (han 
their  share  of  the  currant,  and  corrugations  on  the 
mirt  ^eoncen^ate  the  current  on  the  outer  angles 


and  diminish  it  in  the  hollows.  Even  a  flat  strip 
has  more  current  on  the  edges  than  in  the  centre. 

For  these  reasons,  bhape,  as  well  as  extent  of 
surface,  must  be  taken  into  account,  and  sbrips  have 
not  always  an  advantage  over  wires  for  qm*ck 
dischams. 

The  met  that  the  lightning  rod  is  not  melted  on 


it  an  easier  passage  to  the  earth  than  any  other. 
Such  sudden  currants  of  electricity  we  have  seen  to 
obe^  very  different  laws  from  continuous  ones,  and 
their  tendency  to  stick  to  a  conductor  and  not  fly  off 
to  other  obieots  depends  not  only  on  having  them  of 
small  resistance,  but  also  on  liaving  what  we  call 
the  self-induction  as  small  as  possible.  This  latter 
can  be  diminished  by  having  the  lightning  rod 
spread  sidewa^  as  much  as  possible,  either  by  roll- 
ing it  into  strips,  or,  better,  by  making  a  network 
of  rods  over  the  roof  with  several  connections  to  the 
earth  at  the  comers,  as  I  have  before  described. 

Thus  we  see  that  the  theorv  of  lightning  rods, 
which  appeared  so  simple  in  tne  time  of  Franklin, 
is  to-day  a  very  complicated  one,  and  requires  for 
its  solution  a  very  complete  Imowledge  of  the 
dynamics  of  electric  currents.  In  the  light  of  our 
present  knowledge  the  frequent  failure  of  the  old 
system  of  rods  is  no  mystery,  for  I  doubt  if  then 
aro  a  hundred  buildings  in  the  country  properly 
protected  from  lightning.  With  our  moaem  acU 
vanoes,  perfect  protection  might  be  guaranteed  in 
all  cases,  if  expense  wero  no  object. 

So  much  for  the  rod  itself,  and  now  let  us  turn  to 
other  portions  of  the  electrical  system,  for  we  have 
seen  that,  in  any  case,  the  conductor  is  only  the  core 
of  a  disturbance  which  extends  to  great  distances 
on  all  sides.  Were  the  clouds,  the  earth,  and  the 
streaJk  of  heated  air  called  the  lightning  flash  all 
perfect  conductors,  we  could  calculate  the  entire 
disturbance.  It  might  then  consist  of  a  series  of 
stationary  waves  between  the  two  planes,  extending 
indefinitely  on  all  sides,  but  with  gradually  de- 
creasing amplitude  as  we  pass  away  from  the  centre. 
The  osoUation  once  set  up  would  go  on  for  ever,  as 
there  would  be  no  poor  conductors  to  damp  them. 
But  when  the  clouds  and  the  path  of  the  lightning 
both  have  very  g^reat  resistance,  the  enerrar  is  very 
soon  converted  into  heat  and  the  osdllaaons  de- 
stroyed. I  have  given  it  as  my  opimon  that  this  is 
generally  the  case,  and  that  the  oscillations  seldom 
mke  plaice,  but  I  may  be  wrong,  as  there  is  little  to 
guide  me  except  guess  work.  If  they  take  place, 
however,  we  h&ve  a  ready  explanation  of  wnat  is 
sometimes  called  a  back  stroke  of  lightmng— that 
is,  a  man  at  the  other  end  of  the  doud  a  mile  or 
more  distant  from  the  lightning  stroke  sometimes 
roceives  a  shodc,  or  a  new  lightning  flash  may 
f  orm  at  that  point  and  kill  him.  This  may  be  caused, 
according  to  our  present  theorv,  by  the  arrival  of 
the  waves  of  electri(»l  disturbance  which  might 
themselves  cause  a  slight  shock,  or  even  overturn 
the  equilibrium  then  existing  and  cause  a  new 
electric  discharge. 

We  have  now  considered  the  case  of  oscillations 
of  electricity  in  a  few  caaes^  and  can  turn  to  that  of 
steady  currents.  The  dosmg  of  an  electric  current 
sends  ethereal  waves  throughout  space,  but  that  after 
the  first  shock  the  current  flows  steadily  without  pro- 
ducing any  moro  waves.  However,  the  properties 
of  the  space  around  the  wire  have  been  permanently 
altered,  as  we  have  alroady  seen.  Let  us  now  study 
these  properties  moro  in  detaiL  I  have  before  me  a 
wira  m  which  I  con  produce  a  powerful  current  of 
electricity,  and  we  have  seen  that  the  space  around 
it  has  been  so  altered  that  a  delicately  suspended 
magnetic  needle  cannot  romain  quiet  in  all  posi- 
tions, but  stretches  itself  at  right  angles  to  the 
wire,  the  north  pole  tending  to  rovolve  around  it  in 
one  direction,  and  Ihe  south  pole  in  the  other.  This 
is  a  very  old  experiment^  but  we  now  regard  it  as 
evidence  that  the  properties  of  the  space  around  the 
wire  have  been  altered  rather  than  that  the  wire  acts 
on  the  magnet  from  a  distance. 

Put,  now,  a  plate  of  glass  aroimd  the  wiro,  the 
latter  being  vertical,  and  the  former  with  its  plane 
horizontal,  and  pass  a  powerful  current  through  the 
wiro.  On  now  sprinluing  iron  fillings  on  the  plate 
thev  arrange  themselves  in  cirdes  around  the  wire, 
ana  thus  point  out  to  us  the  celebrated  lines  of 
magnetic  force  of  Faraday.  Using  two  wires  witiii 
currents  in  the  same  direction  .we  get  these  other 
curves,  and,  testing  the  forces  acting  on  the  wire, 
we  find  that  they  are  trying  to  move  toward  each 
other. 

Again,  pass  the  currents  in  the  opposite  diroctions, 
and  we  get  these  other  curves,  and  the  currents 
ropel  each  other.  If  we  assume  that  the  lines  of 
force  aro  like  rubber  bands  which  tend  to  shorten 
in  the  direction  of  their  length  and  repel  each  other 
sideways,  Faraday  and  Maxwell  have  shown  that 
all  magnetic  attraction  and  repulsions  aro  explained. 
The  property  which  the  presence  of  the  electric 
current  has  conferred  on  the  luminiferons  ether  is, 
then,  one  by  which  it  tends  to  shorten  in  one 
diroction  and  spread  out  in  the  other  two  diroc- 
tions. 

We  have  thus  done  away  with  action  at  a  distance, 
and  have  accounted  for  magnetic  attraction  by  a 


charge  in  the  intervening  medium  as  Farads  j  pu^r 
did  fumost  fifty  years  a^.  For  this  dianfieatbe 
surrounding  medium  is  as  much  a  pftn  oftb 
electric  current  as  anything  that  goes  on  withist^ 
wire. 

To  illustrate  this  tension  along  the  lines  of  imt, 
I  have   constructed   this   model,  which  repmoti 
the  section  of  a  coil  of  wiro  with  a  bar  of  iroo 
within  it.    The  rubber  bands  represents  the  Un«  4 
force  whidi  pass  around  the  coil  and  through  tbe 
iron  bar,  as  wery  have  an  easier  passage  througbtbe 
iron  than  the  air.    As  we  draw  the  liar  down  uid 
let  it  go,  you  see  that  it  is   drown  upwud  u»j 
oscillates  around  its  position  of  e^uiliKiam  BAtd 
friction  brings  it  to  rest.    Hero,  again,  I  hsTe  ac(£ 
of  wiro  with  an  iron  bar  within  it  with  oneeoditit. 
ing  on  tlie  floor.    As  we  pass  the  current  sad  fke 
lines  of  magnetic  force  fonn  around  theooilud 
pass  through  the  iron,  it  is  lifted  upwuds,  althn^ 
it  weighs  Sib.  and  oscillates  around  its  poatiflBcf 
equilibrium  exactly  the  same  as  though  itvm 
sustained  by  rubber  bands  as  in  the  model  Tb 
rubber  bands  in  this  case  aro  invisible  to  oor  e^ 
but  our  mental  vision  pictune  them  to  us  as  Uoeiof 
magnetic  force  in  the  lununiferous  ether  drairiii^ 
the  bar  upward  by  their  oontractile  force.  Tb 
contnCctiie  force  is  no   small  quantity,  as  it  miy 
amount,  in  some  cases,  to  one  or  even  two  ho&dnd 
pounds  to   the  square  inch,  and  thus  iitbIi  thu 
greatest  pressuro  which  we  use  in  our  steam  engma. 

Thua  the  luminiferous  ether  is,  to-day,  a  oneb 
moro  important  feustor  in  sdenoe  than  tiie  lir  w« 
breathe.  We  aro  constanUy  surrounded  by  the  two 
and  the  presence  of  the  air  is  manifest  to  us  lU;  v» 
feel  it,  we  hear  by  its  aid,  and  we  even  see  it,  uiuki 
favourable  circumstances,  and  the  velodtj  of  ia 
motion,  as  well  as  the  amount  of  moisture  it  canin, 
is  a  constant  topic  of  conversation  with  mankiiMiii 
large.  The  luminiferous  ether,  on  the  other  haoi 
eludes  all  our  senses,  and  it  is  only  with  imagiai- 
tion,  the  eye  of  the  mind,  that  its  presence  can  be 
perceived.  By  its  aid  in  conveying  the  Tibratkoi 
we  call  light  we  aro  enabled  to  see  the  vodi 
around  us,  and  by  its  other  motions  which  oos 
magnetism  the  mariner  steers  his  ship  througl  tti 
dauest  night  when  the  heavenly  bodiei  are  kil 
from  view.  When  we  speak  in  a  telephone,  ^ 
vibrations  of  the  voice  aro  cairied  forward  to  tb 
distant  point  by  waves  in  the  luminiferous  ctbs. 
thero  again  to  be  resolved  into  the  sound-wavM  fi 
the  air.  When  we  use  the  electric  light  to  flli- 
minate  our  streets,  it  is  the  luminiferous  etk9 
which  convevs  the  energy  along  the  wires  as  wefl 
as  transmits  it  to  our  eye  after  it  has  assumed  tbe 
form  of  light.  We  step  upon  an  electric  stre^^tf 
and  feel  it  driven  forvmrd  with  the  power  of  aasr 
horses,  and  again  it  is  the  luminiferous  ether,  wkoK 
immense  force  we  have  brought  under  our  coqirm, 
and  made  to  serve  our  purpose.  No  longer  a  feelilf 
uncertain  sort  of  medium,  but  a  mighty  ynwa, 
extending  throughout  all  space  and  bindisj^  tk 
whole  umverse  together,  so  uiat  it  becomes  a  hnoc 
unit  in  which  no  one  portion  can  be  changed  vitL- 
out  ultimately  involvmg  every  other  portion. 


THE  NEW  STBACUSE  FAV. 

THE  accompanying  illustration  ropreaeats  a  bn 
the  liaaes  or  arms  of  which  can  be  wath^ 
turned  so  as  to  displace  moro  or  less  of  the  air  i-i) 
room,  or  to  throw  the  air  upwards  ordownwardia 
desirod.  It  is  manufactured  by  the  TuerkW»te 
Meter  Co.,  of  Syracuse,  N. Y.    The  view  shors  tL? 


fan  as  in  operation  suspended  from  a  ceilin^>  ><^* 
iimer  ends  of  the  fans  are  provided  with  r*'^ 
between  which  a  central  bar  or  rack  is  xnt<n'0-'« 
as  shown  in  Fig.  2,  by  moving  which  upof '1<>J^ 
the  angle  at  which  the  fans  aro  set  can  torv^' 


JUHE  28,  IBSQ. 


ENGU8H  MEOHANIO  AND  "WORLD  OF  SCIENCE:    No.  1,266. 


ctkojiged.  Tbii  can  be  c[mcldv  dona  wiale  the  tan 
is  in  motion  by  Uking  hold  of  the  pendent  oil  cup 
and  moving  the  tact  as  darirod.  Tha  componj  aim 
supply  these  font  to  be  operatad  on  BtandArti,  whan 
they  recaiva  their  power  from  beneath  tha  floor 
instead  o£  from  thattiiig  oTarhead,  in  which  csae 
there  [g  a  amall  handle  projecting  from  the  side  of 


A  SQIEK  FOR  HRASURINa 
VELOCITIES." 

IN  thii  imtnunent  advantage  ii  taken  of  the  well' 
known  foct  that  for  eTsry  tone  a  reaonatoi 
may  be  proridad  that  will  mpond  to  uid  re-eoforo. 
the  ribntioiii  prodndng  that  tone.  The  length  of 
n  closed  resonant  tube  is  one-fourth  that  of  t' 
sound  wave  to  which  it  respond*.  The  length 
(ui  open  resonajit  tube  is  one  half  that  of  the  lound 


Tia.  1. — Determining  Speed  by  Resooance. 

wave  to  whidi  it  nisponds.  It  is  obTious  that 
telescopic  tube  may  be  adjusted  to  respond  to  dil 
ferent  pitches.  Knowing  the  number  of  vibiatioTi 
reqnired  per  second  to  produce  a  csrlAin  pitch,  it : 
imparatiTBly  an  eaay  matter  to  determine  the  rate 
•_^  ..^u  n»  ™™.r.,.  .;_  Yibrations  by  adjustinB 


compaianvBiy  an  ea^  mi 
of  any  seriei  of  regular  i 


FiO.  2. — Siren  for  Meaiuriug  Velocities. 


tho  tube  to  such  a  length  bi 


.0  respond 


In  Fig.  1  is  shown  a  resonant  tube  supported  over 
a  small  tan  wheel.  The  fan  bag  ten  blades,  so  that 
durii^g  one  reTolution  it  sends  ten  puffs  of  air  up 
the  tube.  By  gradually  increasing  the  Telod^  of 
the  tan  a  speed  will  be  reached  at  which  the  tube 
yields  a  low  but  distinct  musical  tone.  If,  tor 
eiample,  this  tone  oorrespoods  to  middle  e,  it  is 
known  that  261  puffs  of  air  are  mode  in  the  tube, 
aud  that  since  there  ore  ten  blades  to  the  tans,  the 
number  of  revolutions  of  tha  fan  shaft  must  be  W 
~  26-1  pereecond,  orl, 666  rerolutiDns  permionte. 

In  Fig.  2  is  illustrated  a  siren  constructed  on  this 


prindpla.  The  puts  of  this  instrument  are  shown 
m  detail  in  Fig.  3.  It  oonsists  of  a  circular  casing 
containing  a  rotary  fan  which  draws  in  air  at  the 
centre  and  discharges  it  thiDugh  an  opening  in  the 
top  of  the  easing.  The  blades  of  the  Ian  are 
arranged  radially  upon  opposite  sidee  of  the  disc, 
and  the  ton  is  encirded  by  a  perforated  rim,  which 
fits  the  circular  casing  and  acts  as  a  valva  in  con- 
trolling the  escape  of  air.  The  perforations  of  the 
rim  oorrenwnd  in  number  and  position  with  the  fan 
blades. 

ot  tha  casing  is  provided 


with  a  sot^et  fc 


„IBpp 

inator.  Tb(..._ 
Fig.  2  consists  of  a  pair  of  tubes 
mode  to  slide  teieecopically  ona  withm  the  other, 
tha  inner  one  bein^  Eraduated  to  indiaita  the 
different  lengths  rscjuired  for  different  pitches,  and 
consequently  (or  different  speeds.  As  the  fan  re- 
volves, the  air  drawn  in  through  the  boles  at  the 
centra  of  tha  casing  is  thrown  outward  by  '  ' 
togsl  force,  thus  maintaining  a  pressare  ol 
the  periphery  of  the  tan.     Tha  holes  in  tb 


the  fan.     These  puffs  produce  sounds  varying  in 


Fia.  3.— Details  of  the  Siren. 

I^toh  and  intensity  with  the  speed  of  tha  fan,  and 
the  resonating  tube  re-enforces  the  particular  note 
to  which  it  is  tuned,  so  that  when  a  speed  is  reached 
oorrasponding  with  tha  adjustment  of  the  tube,  the 
fact  is  known  by  the  superior  strength  of  that  par- 
ticolar  note.  Any  change  of  speed  may  be  detected 
W  the  lessening  of  the  intanaity  of  the  sound  and 
the  change  of  pitch. 
""  "    '  town  in  Fig.  4  in  connection  with 

driTing  it  by  hand.    It  is  provided 


Flo.  4.— Centrifugal  Siren. 


with  a  revolution  counter  and  with  a  tnimp«t- 
shapad  resonator.  It  is  deeigned  to  be  used  in  Uie 
marmer  as  the  siren  of  Cagniard  Latoui,  and, 
hat  initrumeat,  yields  sounds  under  water. 


■  By  Q10.U.H 


LIES,  in  the  Scitaliflt  Amtrlcai 


A   NEW   PHOTOMETER. 

THE  apparatus  described  bv  the  XtUuhrift  Jur 
Inilrainenlmkundt,  as  designed  by  Drs.  O. 
[jummer  and  E,  Brodtum,  is  designed  to  replai%  tha 
>rdiiiarr  photometer  disc  by  a  true  optical  combina- 
ion.  Fig.  1  shows  a  cross  section  of  two  glass 
)riams,  A  and  B.  B  is  an  ordinary  totally  reflect- 
ng  prism,  with  a  perfectly  even  face  as  its  hypo- 
tbenuse,  while  in  the  prism  A,  only  the  circular  face 
I,  is  perfectly  even,  the  other  portions,  ij  r  and  ip, 
irming  the  zone  of  a  sphere.  Both  pnsms  are  so 
itimatelf  pressed  together  at  r  i  that  all  light  foU- 
ig  on  this  plane  of  contact  passes  through  it  with- 
iit  loss.  An  eye  placed  at  O  receives  light  from  I 
only  through  the  contact  surtace  rt;  on  tha  other 
'  from  X  only  such  rays  as  are  totally  rt^ected 
tt  r  and  ib.  U  t  and  X  represent  surfaoes  illu- 
minated by  diffused  light,  and  if  the  eye  is  Sied  on 
the  plane  arib,  it  generally  perceivea  a  shatply- 
deflned  bright  or  dark  elliptical  spot  in  on  equally 
iUuminated  field.  It  both  sources  of  %ht  are 
etiuol,  this  spot  disappears  completely.  Other 
similar  apparatus  have  been  partially  investigated, 
which  l^re  yet  in  part  to  be  tested.    So  tar  the 


arrangement  just  descrilmd    has    givoa    the    best 

In  Fix.  2  the  disposition  of   tha  photometer  is 
sketchea  OS  utiliang  the  foregoing  principle.    Tho 


/  A* 

^J/      B  I 

1  I 

+      .  .       + 


Fro.  1. 


screen  i  k  stands  vertical  b 


ot  the  photo  - 
eetiiof  paper, 

which  tinfoil  is  secured.  The  d^usad 
a  tha  screen  ik,  tails  on  the  mirrors  «  and/, 
reflect  it  verticoUy  upon  tha  faces  «#  and  i/p 


Tha  observer  sees    tha  face  Brtb  cleariy  throng 

the  adjustable  lens  le. 

Ajnong  the  advantages  of  this  photomstor  is  the 
additional  one— which  must  not  be  underestimated 
— that  it  is  tree  from  the  lialali^  to  change  of  Bun- 
disc  (paper  with  a  j^reass  or  paiaffin  spot)  and 


from  the  unequal  reflectms  powers  of  the  tw< 
of  the  spot.     It  may  ba  briefly  noted  that  by 


disposition  of  ports  the  same  advantage  is  obtained 
as  by  observations  ot  both  sides  of  the  Bunssn  disc. 
MeasniemaDts  obtained  with  a  temporary  apparatns 
confirm  perfsctly  the  soperiority  of  the  principle  ot 
the  new  photometer  comparod  with  the  Bunsen 
disc,  as  should  have  bean  anticipated.  The  airange- 
ment  adopted  makes  it  possibls  to  place  the  appa- 
ratus in  the  place  of  Bunsen's  disc  upon  the  bar  of 
any  photometer. 


Blrda  That  Destroy  Inasota.^The  following 
birds  are  to  be  classed  among  the  most  heli^d 
kinds  in  the  general  warfare  against  insects: — 
Robins  (out,  and  other  earthworms],  swallows, 
night  hawks,  purple  martins  (moth -catchers), 
pewees  (striped  cucumber  bugs) ,  wood  thrushes  and 
wrens  (cut  worms),  cat  bi^  (tant  catarjrillar), 
meadow  larks,  woodpeckers,  crows  (wireworms), 
blue-throated  buntings  (canker  worms),  black,  red- 
winged  birds,  jays,  doves,  pigeons,  and  chippies 
(strawberry  pests),  quails  (chiug  bogs,  locuits), 
whip-poor-wills  (moths),  hawks,  all  night  birds, 
owls,  6:c.,  tanagers  and  blaok-wingsd  summer  red 
birds  (curculiosj,  nut- crackers,  fly-catchers,  chimney 
swifts,  iadigo  birds,  chipping  and  song  sparrows, 
blackbirds,  mocking  birds,  titmousas,  vii«as, 
orchard  orioles. 

1  the  purpose  of  giving  effect  to  the  provis['>Tis 
Patents,  Desi^,  and  Trade  MaAs  Act,  VSW, 
relating  to  the  rwutration  ot  patent  agents,  Vm 
Board  of  Trade,  by  virtue  of  the  said  Act,  have 
issued  a  set  of  rules,  twenty-three  in  number. 
These  rules  determine,  inler  aim.  the  register  to  t>a 
kept  and  its  contents,  the  registration  of  parsons 
who  were  patent  agents  prior  to  the  passing  ot  the 

tration,  exemptions  of  pupils,  inquiry  by  Board  of 
Trade  before  erasure  of  name  tiom  register,  and 
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SCIENTIFIC    SOCIETIES. 
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BOTAL  METEOBOLOOICAI  SOCIETT. 

THE  last  meeting  of  this  Society  for  the  present 
MBBon  WIS  hdd  on  Wedneeaay  evening,  the 
19th  inst.,  at  the  Institution  of  Civil  Engmeers,  25, 
Great  (George-street,  Westminster,  Dr.  W.  Maicet, 
F.B.S.,  preaiden]L  in  the  chair.  Mr.  T.  J.  Mosa- 
Flower,  Mr.  A.  H.  Haider,  Mr.  R.  A.  Naylor,  and 
Mr.  G.  B.  Penlington  were  elected  Fellows. 

Mr.  W.  Marriott  gave  a  very  graphic  and  interest- 
ing account  of  the  recent  thunderstorms  which  have 
prevailed  over  this  country.  On  Sunday,  June  2nd, 
a  thunderstorm  passed  across  the  country  in  a 
northerly  direction  from,  Wiltshire  about  3  a.m., 
and  reaching  Edinburgh  by  10.44,  it  travelled  at 
the  rate  of  about  60  imles  an  hour.  It  is  fiossible 
that  this  storm  travelled  still  further  north,  and 
reached  Kirkwall  at  3'37  p.m.  A  severe  thunder- 
storm prevailed  over  the  neighbourhood  of  the 
Tweed  oetween  11  a.m.  and  noon,  and  was  accom- 
panied by  hail  of  very  large  size,  some  of  the  stones 
oeing  6m.  in  drcumference.  A  very  destructive 
storm  ooonrred  over  the  whole  of  the  north-west 
of  England  and  South  of  Scotland  during  the 
afternoon,  much  damage  was  caused  by  lightning, 
and  TBiT  large  hail  fell  over  an  extensive  area. 
Some  of  the  hailstones  measured  7in.  in  drcum- 
ferenoe,  and  weighed  7oz.  During  the  mf^i  of  the 
same  day,  a  severe  thunderstorm  prevailed  over 
Norfolk,  which  was  also  accompanied  by  very  large 
hailstones,  some  of  which  were  din.  to  6in.  in  cir- 
cnmfersDoe.  On  Thursday,  the  6th,  thunderstorms 
prevailed  during  the  afternoon  over  all  of  the  south- 
east of  ^  England — ^that  which  passed  over  the 
metropolis  acout  9  o'clock  was  remarkable  for  the 
brilliant  and  continuous  display  of  lightnin|f .  During 
the  sune  night,  and  in  the  early  monung  of  the 
following  day,  a  venr  destructive  storm  ])revailed 
over  the  eastern  counties,  much  damage  being  done 
by-  the  lightning  in  the  north-west  of  Norfolk. 
Sievere  hailstorms  occurred  between  2  and  3  a.m., 
both  at  Margate  and  Ipswich.  During  the  after- 
noon of  the  7xh,  destructive  thunderstorms  prevailed 
over  the  whole  of  the  southern  counties,  much 
damage  being  done  by  lightning;  while  at  Tun- 
bridge  Wells  tiiere  was  a  most  remarkable  hailstorm. 
One  of  the  haflstones  which  was  weighed  was 
actually  |lb.  in  weight.  An  interesting  collection  of 
over  40  photographs  of  lightning  taken  during  the 
storm  on  June  6th  was  also  exhibited  to  the  meeting. 
In  addition  to  the  sinuous,  ribbon,  and  meandering 
flashes  of  lightning,  several  photographs  showed 
knotted,  multiple,  and  dark  flashes. 

The  followififf  papers  were  also  read : — **  The  Cli- 
mate of  British  North  Boraeo,"*'  by  Mr.  R.  H.  Scott, 
MJL.,  F.R.S. ;  "  On  the  Variation  of  the  Tem- 
perature of  the  Air  in  England  during  the  Period 
1846  to  1888,"  by  Mr.  W.  Ellis.  P.R.A.S., 
F.ILMet.Soc.  ;  "  Atlantic  Weather  and  Rapid 
Steamship  Navigation,'*  by  Mr.  0.  Harding, 
F.RJfet.Soc. ;  "  Meteorological  Phenomena  Ob- 
served during  1875-87  in  tiie  Neighbourhood  of 
Chelmsford,"  by  Mr.  Henry  Corder ;  "  Rainfall  in 
China,  and  Meteorological  Observations  made  at 
Ichang  and  South  Cape  in  1888,"  by  Dr.  W. 
Doberck,  F.R.Met.Soc. 


The  TTnited  States  Flah  OommlBslon.— 
From  tiie  IT.S.  Fish  Commission  we  have  four 
volumes  descriptive  of  the  history  and  metiiods  of 
the  fisheries  of  the  States— three  being  text,  and  one 
oonsiiiing  of  plates.  These  volumes  describe  the 
fisheries  and  the  fishermen  of  the  United  States  in 
the  most  elaborate  and  careful  manner,  and  give 
abundant  evidence  of  the  wise  manner  in  which  the 
GKnremment  of  the  United  States  spends  money  in 
the  collection  and  publication  of  information  which 
will  be  useful  for  all  time.  The  halibut,  the 
menhaden,  the  cod,  the  herring,  and  the  sardine 
fisheries  are  fully  described  and  illustrated,  and 
apart  from  their  present  interest,  the  volumes  are 
of  lasting  value. 

The  Natural  History  Museum  has  at  length 
succeeded  in  obtaining  a  rare  bird.  This,  says  a 
London  correspondent,  is  a  specimen  of  the  Fregi- 
lupus,  the  extinct  bird  of  the  Idand  of  Reunion.  It 
formed  part  of  and  was  the  chief  treasure  in  the 
great  collection  at  Vetry-la-Ville,  which  had  been 
amassed  by  the  Counts  du  Riocour  during  three 
generations,  and  of  which  the  best  and  most  valuable 
specimens  have  now,  together  with  tiie  Fregilupus, 
found  their  way  to  the  British  Museum  in  Cromwell- 
road.  Many  of  them  are  rendered  still  more 
interesting  by  having  labels  and  descriptions 
attached  in  the  handwriting  of  many  famous  French 
naturalists  of  the  early  put  of  the  century.  The 
extinct  bird  is  of  the  starling  family,  yellow  billed 
and  vellow  legged,  with  a  curious  crMt-like  adorn- 
ment. At  one  time  it  was  exceedingly  common  in 
the  Island  of  Reunion,  but  being,  like  the  dodo,  the 
auk,  and  other  extinct  birds,  of  a  stupid  and  un- 
Buspicknis  cfaaraeter,  it  was  soon  extirpated,  and 
only  about  a  dosen  specimens  are  now  known  to 
eocist. 


SCIENTIFIC   NEWS. 


•  •# 


THE  phenomena  of  variable  stars  have  latterl}' 
attracted  a  good  deal  of  attention  from 
both  amateur  and  professional  astronomers ;  but 
nothing  very  definite  will  be  known,  we  suspect, 
until  the  systeniatic  charting  of  the  heavens  has 
been  completed  and  a  series  of  photographs  taken. 
Mr.  8.  C.  Chandler,  who  has  devoted  much  time 
and  ability  to  the  variables,  contributes  to  Gould* a 
'Attronomieal  Journal  his  results  so  £ar  as  he  has 
worked  them  out.  He  divides  the  variable  stars 
into  two  great  groups — ^those  of  short  and  those 
of  long  period — ^i.e.,  those  of  less  than  90  days, 
and  those  of  more  than  120  days.  There  do  not 
seem  to  be  any  very  definite  characteristics  to 
distinguish  tiie  classes ;  but  it  appears  that  the 
*'  redder  the  tint  the  longer  the  period  "  is  in- 
variably the  case.  The  periods,  however,  vary, 
and  there  seems  to  be  nothing  of  proportionality 
about  them.  As  to  the  distribution  of  variables, 
nothing  can  be  stated  with  positiveness,  except 
that  there  is  an  aggregation  of  short-period 
variables  near  the  plime  ox  the  Milky  Way. 

All  old  students  of  the  School  of  Mines  will 
regret  to  hear  of  the  death  of  Dr.  John  Percy, 
the  famous  metallurgist  and  admirable  teacher. 
John  Percy  was  bom  in  1817  at  Nottingham, 
and  was  placed  at  an  early  age  in  the  medical 
school  of  the  Uidversity  of  Edinburgh,  where  he 
took  his  degree  of  M.D.  at  the  age  of  21.  Dr. 
Percy  also  studied  in  the  medical  schools  of 
Paris,  and  while  in  France  undertook  a  botanical 
tour  in  the  F3rrenees.  He  established  himself  in 
practice  in  Binningham,  where  he  became 
physician  to  the  Queen's  Hospital.  In  1844  ho 
communicated  to  the  Zoological  Society  a  paper 
'*  On  the  Management  of  Monkeys  in  Confine- 
ment," and  the  following  year  read  before  the 
British  Association  some  '*  Contributions  to  the 
Chemistry  of  Diabetes."  His  residence  in  Bir- 
mingham led  him  to  take  much  interest  in  the 
chemical  principles  involved  in  metallurgical 
operations ;  and  when  the  Government  School  of 
Mines  was  established  in  1851,  De  la  Beche 
selected  Percv  for  the  post  of  lecturer  on  metal- 
lurgy, a  position  which  he  held  for  28  years. 
Abandoning  the  practice  of  medicine,  he  settled 
in  London,  and  devoted  hunself  to  scientific  re- 
search, taking  special  interest  in  the  early  de- 
velopment of  photography.  His  great  object, 
however,  seems  to  have  been  the  production  of 
an  exhaustive  treatise  on  metallurgy,  and  after 
years  spent  in  the  accumulation  of  material,  his 
first  volume  was  given  to  the  world  in  1861. 
This  dealt  mainly  with  the  subjects  of  fuel, 
copper,  and  zinc.  It  was  followed  in  1864  by  a 
voluminous  treatise  on  iron  and  steel,  and  in  due 
course  other  volumes  appeared,  dealing  more  or 
less  completely  with  lead,  silver,  and  gold.  But 
this  great  work — ^the  woithy  object  of  an  active 
life — ^was  destined  to  remain  incomplete,  and 
after  his  retirement  from  the  Royal  School  of 
Mines  in  1879  its  completion  became  practically 
impossible.  So  widely,  however,  was  its  value 
recognised  that  the  successive  volumes  as  they 
appeared  were  translated  into  both  French  and 
German.  In  1877  the  Iron  and  Steel  Institute 
recognised  Dr.  Percy's  services  to  metallurgy  by 
the  award  of  the  Bessemer  medal;  and  only 
shortly  before  his  death  he  hdd  the  presidency  of 
that  institute,  and,  notwithstanding  his  failing 
health,  discharged  the  duties  of  the  chair  with 
characteristic  ability.  Dr.  Percy  held  the  post 
of  superintendent  of  ventilation  in  the  Houses 
of  Parliament  up  to  the  time  of  his 
death ;  but  it  is  as  the  professor  of  metallurgy, 
the  teacher  of  nearly  every  assaycr  in  the  coun^, 
that  he  will  be  best  remembered. 

A  memorial  tablet  has  lately  been  affixed  to 
the  house  at  Neuss,  in  Rhenish  Prussia,  in  which 
Theodor  Schwann,  the  originator  of  the  cell 
theory,  was  bom.  Before  publishing  his  epoch- 
making  work  on  the  cell,  he  wrote  to  the  Arch- 
bishop of  Malines,  to  whose  diocese  his  native 
place  belonged,  stating  his  new  theory,  and 
^REt^fi^  ^  opinion  whether  it  was  at  variance 
with  the  doctrines  of  the  Catholic  Church.  The 
prelate  found  nothing  heretical  in  it.  It  was 
published  in  Berlin  in  1839,  under  the  title 
''  Microscopic  Investigations  Regarding  the  Har- 
mony in  the  Structure  and  Growth  of  Animals 
and  Plants.*'  Schwann  was  at  that  time  assistant 
in  the  Berlin  Anatomical  Museum. 

The  Departmental  Committee  appointed  by  the 
Treasury  to  inquire  as  to  the  best  plan  upon 
which   to   aUoGote   the    Goveniment    gxant  of 


£16,000  in  aid  of  UmveiHity  Colleges,  bsn,  it^ 
said,  decided  to  recommend  grants  to  be  mik  i> 
University  and  to  King's  College,  London :  ^ 
colleges  of  Victoria  University ;  the  tJnit^p?? 
Colleges  of  Bristol  and  Nottingham ;  Mucui 
College,  Birmingham;  the  PiibUn  College  d 
Science ;  the  Newcastle-upon-Tyne  CoUe^  ^lA 
the  Firth  College,  Sheffield. 

Dr.  Frithjof  Nansen  read  his  promised  p&fo- 
before  the  Royal  Geographical  SocietT  li< 
Monday,  and  in  the  course  of  his  lenurb  m\ 
that  since  Greenland  was  discovered  it  had  Kadi 
for  900  years  an  interesting  mystery  aiU'tiie 
nature  of  its  interior,  which  earl}j  ezplonn  hid 
described  as  a  dieet  of  snow  and  ice.  Dr.  Nu- 
sen's  expedition  has  corroborated  the  viewiofth: 
early  voyagers.  He  and  his  party  embarked  a 
boaid  a  Norwegian  sealiiig  ship  on  July  17.  »ij 
left  her  in  their  two  boats  at  a  distance  of  ta 
miles  from  the  land,  near  Cap  Dan  (6.5*  '^f  X. 
lat.).  They  reached  the  land  at  AnciiVi 
(er  30'  N.  lat.)  on  July  29.  On  Augiut  \h  Ihr? 
oisembarked,  and  without  delay  commenced  tb:i; 
inland  joumev.  Dr.  Nansen  said  that  the  scur.- 
tific  results  ox  the  expedition  had  not  yet  bri 
fully  worked  out ;  the  observations  made  reUtei 
to  questions  of  a  geographical,  geological  i^i 
meteorolo^cal  nature.  There  were,  ho^T« 
some  few  important  points  that  even  now  ni^i 
be  mentionea.  The  expedition,  he  believed,  bad 
proved  tiiat  the  whole  of  the  interior  of  Gran* 
land  is  covered  by  an  immense  shield-ahaped  ap 
of  ice  and  snow,  which  in  some  places  mtft  kr? 
a  thickness  of  at  least  5,000ft.  or  6,000ft  T*^ 
investigation  of  this  itnTnAnwa  ice  and  snow  %L 
would  no  doubt  yield  results  of  the  greatest  k- 
portanoe  to  the  study  of  glacial  theories,  knfih: 
point  of  great  interest  was  the  very  low  Uat* 
perature  found  in  the  interior,  which  didi:>& 
seem  to  agree  with  the  received  meteofoli^iiA! 
kws.  He  thought  that  this  low  tempentsn 
might  throw  a  good  deal  of  Ught  on  the  mvi- 
discussed  question,  the  cause  ox  the  great  a>U-2 
the  glacial  period  in  Europe  and  North  AmerA 
which  at  that  time  were  covered  with  an  ice  ^ 
similar  to  that  we  now  see  in  Greenland.  E- 
thought  the  best  way  of  solving  the  problosi  i: 
the  great  Ice  Age  was  to  go  and  exaiiuiu'.i£ 
places  where  I'mifaT  conditions  were  now  insx 
and  no  better  place  could  be  found  than  Crrws- 
land.  But  Greenland  was  a  Tast  region,  bv 
expedition  was  the  first  to  croflB  it,  but  he  h^ 
it  would  not  be  the  last. 

At  a  recent  meeting  of  the  linnean  Sa.*^:' 
l^Ir.  D.  Morris  exhibits  specimens  of  the  fni:^ 
Sideroxylondulciferum,the80-called  »*mii»mA* 
berry"  of  West  Africa,  belon^g  to  the  Si?- 
tacese.  Covered  externally  with  a  soft  f^ 
pulp,  it  imparts  to  tiie  palate  a  sensation  wfcici 
renders  it  possible  to  puiake  of  sour  substiarti 
and  even  of  tartaric  acid,  lime-joioe,  andvio^'. 
and  to  give  them  a  flavour  of  absolute  svesoa- 
The  fruit  of  Thaumatococcus  (Phrynium  Danielii 
possessing  similar  properties,  was  also  sh<^^ 
Living  pknts  of  both  have  lately  been  t^x^M 
at  Kew  from  Lagos,  through  GJovemor  Malat'^ 
Mr.  Thomas  Chnsty  exhibited  growing  plasi*  > 
Antiaris  toxicaiia  (the  Upas  tree) ,  andStrophviti^* 
Kombe,  both  of  them  poisonous,  to  show  ti 
similarity  of  the  foliage. 

The  inflorescence  of  the  gigantic  aroid  J*^- 
phophalhu  Titanum)  discovered  in  Sumatra  bj  ti- 
Italian  traveller  Beccari,  has  been  fnUyeipanfe 
at  Kew  in  the  Victoria -house  (No.  in.  |> 
gradual  development  has  taken  about  a  moctl 
and  it  reached  nearly  7ft.  in  height*  The  pj^ 
has  been  g^wn  at  Kew  from  a  small  tnK^ 
and  has  taken  ten  years  to  arrive  at  the  flowrnr 
stage. 

Mr.    G.  H.  Verrall,  F.E.S.,  commenting  « 
some  statements  made  in  the  daily  press,  w,v«  - 
There  are  about  a  hundred  speciee  of  mosqwt"  o 
the  world,  occurring  in  all  dimes.^   Eight  (c  ^-^ 
species  have  been  known  to  inhabat  En^lis^i  J* 
more  than  fifhr  years— in  fact,  rincethcY'^ 
first  studied.     No  new  species  to  Britain  hw  »*« 
recorded  for  more  than  fifty  years.    No  « ^^  *-" 
Tropical  species  has  ever  been  recorded  u  ^'^' 
occurred  in  Britain,  but  one  of  our  ▼rll-b  *■ 
British  species  has  recently  been  rscordft^i  t?-- 
Mexico.     Most,  if  not  all,  of  our  Brittfh^'-;-' 
bite  in  very  hot  weather,  when,  appnn?ftt-!'  •''' 
their  bettcos,  they  require  more  hqai'lt»'rf»r* 
ment.     Finally,  mos(|uitoes,  as  well  a*  Hf^ 
flies,  are  as  common  in  Knglaad  as  whit^  ^^  • 
flies.  .  ^1 

Prof.  Sylvester  is  going  to  daliver.  «n^  !*U 
October  tenn,  apob&c  Iflctwe  «1  Osf<v^«>f . 
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sufficiency  of  Barbier's  principle  to  famish  a 
imi venal  and  geometrical  solution  of  a  celebrated 
problem  of  cluuxces  originated  by  Buffon,  whose 
solution  of  it,  as  also  that  of  Laplace,  was  Umited 
to  the  two  simplest  cases  and  involved  the  use  of 
the  integral  calcalus. 

M.  Pasteur  has  sent  to  the  Paris  Academy  of 
Sciences  a  statement  of  the  number  of  persons 
treated  at  the  Institute  from  May  Ist,  1888,  to 
May  Ist,  1889.      There  were  inoculated  1,673 
persons  bitten  and  suspected  to  be  affected  with 
rabies,  among  whom  there  were  186  foreigners 
and  1,487  French.     Ten  subjects  bitten  in  the 
face  and  hands  died  during  the  treatment ;  three 
<iied  after  the  treatment.    Strictly  speaking,  the 
proportion  of  deaths,  notwithstanding  the  treat- 
ment, is  therefore  3  per  1,673,  or  1  in  654  persons 
treated.  In  other  words,  the  proportion  of  deaths 
being  13,  there  would  be  I  death  p^r  128  persons 
treated  or  under  treatment. 

M.  Plants  has  left  the  Paris  Academy  of 
<8cionces  a  sum  sufficient  to  pay  for  a  prize  of 
3,000fr.  in  alternate  years  to  be  awarded  to  a 
Frenchman  who  makes  some  discovery  helping 
the  progress  of  electrical  science.  His  house  and 
fine  garden  at  Bellevue,  near  Paris,  are  left  in 
trust  to  be  used  as  a  retreat  for  poor  students  of 
science.  That  a  man  who  never  made,  or  sought 
to  make,  money  by  establishing  companies  should 
act  in  the  manner  described  is,  perhaps,  what 
might  have  been  expected. 

The  New  Park  Theatre,  Philadelphia,  now 
being  erected,  is  to  be  fitted  with  900  incan- 
descent and  ten  arc  lights,  besides  those  for  the 
stage  effects.  The  stage  regulator  and  switches, 
as  well  as  all  the  cut -outs  in  the  building,  are  to 
be  entirely  fire  and  moisture  proof,  and  every 
light  is  to  be  under  the  control  of  a  separate 
a-witch.  Triple-covered  white  core  wire  will  be 
osed.  The  contract  specifies  that  every  wiro  in 
tJie  building  must  be  so  pla^  that  it  will  be 
GBtaXy  accessible.  All  wires  suppljring  lights  on 
solid  walls  will  be  placed  in  a  water  and  fire- 
proof non-metallic  tube  placed  under  the  plaster. 
It  will  be  the  first  building  in  the  city  wired  in 
this  manner.  A  large  portion  of  tiie  electric 
lights  of  the  incandescent  plant  are  to  be  used  in 
connection  with  the  decoration  of  the  building. 
A  number  will  be  concealed  at  the  back  of  oma- 
cnental  glass  and  metal  work,  so  as  to  produce  an 
artistic  effect.  The  aro  lights  will  be  used  for 
sutside  illumination  exclusively. 

The  deputation  of  the  London  Chamber  of 

Commerce    and    the    Institution    of   Electrical 

Engineers  which  waited  upon  the  President  of 

the  Board  of  Trade  last  week,  in  order  to  induce 

the  Government  to  establish  an  electrical  stan- 

lardising  laboratory,  wiU  no  doubt  get  what  they 

nrant,  although  Sir  M.  Hicks- Beach  was  not  able 

o  do  more  than  say  that  there  were  **  very  good 

grounds*'  for  the  request,  and  that  he  would 

pok  "very  carefully"  into  it.    As  the  deputa- 

ion  pointed  out,  if  the  Electric  Lighting  Act  is 

o  be  worked,  it  is  important  that  proper  stan- 

lards,  verified  by  disinterested  officials,  should  be 

available.     They  might  be  placed,  as  in  other 

ases,    under  the  care  of  the  Warden  of  the 

Standards.     The  electricians  want  to  be  able  to 

end  their  instruments  to  a  Government  depart- 

ocnt  and  have  them  certified  just  as  weights  and 

aeasures,    chronometers,    barometers,    &c.,  are 

ortificated.    Lord  Eayleigh  rc»d  a  letter  written 

»y  Lord  Crawford,  and  with  the  assistance  of  Sir 

V.  Thomson,  put  a  very  strong  case  before  the 

^resident  of  the  Board  of  Trade. 

Dr.  Puluj  has  recently  shown  some  interesting 

xperiments  at  Prague  with  MM.  Deckert  and 

lomolka's  microphone   for  long-distance  tele- 

hony.      The    instrument   consists    of  a  round 

ibrating  plate  of  carbon  and  of  a  thick  carbon 

}B,tGy  into  which  notches  are  cut ;  between  these 

jro^  little  balls  of  platinised  carbon  are  placed, 

Ixich   serve  to   conduct  the  current  from  one 

Uito  to  the  other.     The  results  obtained  are  said 

y  l>e  better  than  those  given  by  any  microphone 

Ltlierto  constructed. 

The  Society  of  Chemical  Industry  holds  its 
nxiual  meeting  on  July  10  in  the  theatre  of  the 
>:>yal  Institution  at  II  a.m.  In  the  evening  the 
'resident  will  hold  a  reception  and  conversazione 
b  the  GrosVenor  Gallery. 

The  67th  annual  exhibition  of  the  Royal  Corn- 
Till  Polytechnic  Society  will  open  on  September 
)  at  Falmouth.  Full  particulars  with  the  prize 
st  can  bo  obtained  from  the  secretary,  Mr.  E. 
itto,  Falmouth. 


LETTERS  TO  THE  EDITOR. 
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[We  do  not  Md  owtelvet  regpontihU  for  tJU  opinions  of 

'  lUjf  requests  that  all 
eommunieations  should  bs  draum  up  as  iriefiy  as  possibUJ] 


our  eomspondents.     The  Editor  respect/uUu  requests  that  al 


AU  eommunieations  should  be  addressed  to  the  Edxtob  of 
the  BvoLiSB  MxCHAKic,  333,  Strandf  W.C. 

AU  Cheques  and  Postn^ffliu  Orders  to  he  made  payable  to 
J.  Passmobx  Sdwasdb. 

'',*  In  order  to  /aeilitate  re/erenee^  Correspondents^  when 
speaking  of  any  letter  previously  inserted,  vfiU  oblige  by 
menttoniny  the  number  of  the  Letter,  as  well  as  the  page  on 
which  it  appears. 

"  I  wocdd  have  everyone  write  what  he  knows,  and  m 
madh  m  he  knows,  bat  no  moxe ;  and  that  not  in  this 
only,  but  in  all  other  subjects :  For  such  a  person  may 
have  some  particular  knowledge  and  experience  of  the 
nature  of  such  a  person  or  such  a  fountain,  that  as  to 
other  things,  knows  no  more  than  what  everybody  does, 
and  yet.  to  keep  a  clutter  with  this  little  pittance  of  his, 
will  undertake  to  write  the  whole  body  of  physickB,  a  vice 
txom  whence  great  inconvenienoea  derive  their  originaL 
•^Montaign^s  Essays, 


fi 


"•♦♦ 


A  DOXTBTFXTIi  ATJTHOBITT— MEB0T7BT 
AND  THE  DATLIOHT  HAZE— VISI- 
BII.IT7  OF  IiiaHT:  THE  COBONA,  Ac. 
—THE  A8TBONOKIOAL  SOOIETT  OF 
THE  PAOIFIO  —  XJSIKa  BAD  LAN- 
OTTAaB— <'  aUEUQUE  SUO  M0DT7I<0  " 
— PBOF.  JTJDD  AND  LUNAB  VOL- 
OANOES  —  FLAT  FOB  NEWTONIAN 
TELESCOPE  —  PLANET  (P)  CBOSSINO 
STJN'S  DISC— OBNTBIFTTaAL  FOBOE 
ON  THE  MOON. 

[30075.1 — Shottld  this  meet  the  eye  of  Mr.  Annan 
Getter  29792,  p.  HO,  &c.)  and  "  Autolycus"  (letter 
29318,  p.  131),  I  should  like  to  suggest  to  them  ttie 
perusal  of  the  numbers  of  that  capital  American 
serial  the  Sidereal  Messenger  for  April  and  May  of 
the  present  year.  On  pp.  162  and  163  of  the  April 
part,  and  232  and  283  of  the  Mav  one,  they  may 
find  some  of  the  grounds  set  forth  in  which  tibeir 
idol  is  distrusted  on  the  other  side  of  the  Atlantic. 
Certainly,  in  this  country  its  cult  is  foUowed  in 
direction  proportion  to  the  ignorance  of  its 
devotees. 

I,  like  Mr.  Olapham  (letter  30031,  p.  325), 
have  often  failed  to  see  Mercury,  owing  to 
the  intexpodtion  of  some  opaque  illuminated 
matter;  and  as  this  phenomenon  was  very 
apparent  in  the  years  succeeding  the  Krakatao 
eruption,  I  should  have  been  tempted  to  refer  ttie 
opad]^  of  the  atmosphere  to  impalpable  volcanic 
dust  in  the  higher  regions  of  the  atmosphere,  but 
for  one  circumstance — ^viz..  that  the  naze  was 
always  in  the  neighbourhooa  of  the  sun,  and  had  a 
fairly  weU  defined  ed^  or  termination  at  some 
distance  from  him,  bn^t  stars  being  visible  in 
otherpartsof  the  sky.  It  seems  to  me  that,  had 
the  lutikatao  dust  permeated  the  higher  atmo- 
sphere, that  nothing  should  have  been  visible  in  anv 
iNirt  of  the  daylit  heavens.  The  difference  of  visi- 
bility of  objects  in  sunlight  at  different  times  is  very 
puszling.  This  very  day  I  wholly  fivUed  to  see 
Begttlus  in  a  2fin.  transit  mstrument,  albeit  the  sky 
was  of  a  cerulean  blue.  By  the  way,  a  pretty 
strong  north-east  wind,  conjoined  with  a  hot  sun, 
causM  considerable  undulation,  though. 

If  by  '*  atmosphere/*  in  letter  30035  (p.  326),  Mr. 
Penny  means  tiie  spheroidal  envelope  of  oxygen 
and  nitrogen  surrounding  the  earth,  then  ao  I 
assert,  qmte  unhesitatingTy,  that  it  is  invisible — 
totally  so.  It  of  course  contains  particles  of 
matt^  floating  in  it,  and  it  is  the  light  reflected 
from  these  that  we  see — certainly  not  the  atmo- 
sphere itself .  TyndaU  showed  tms  beautifully  by 
transmitting^  a  beam  of  electric  light  through  a  mass 
of  air,  first  m  its  normal  state,  and  then  after  the 
floating  particles  had  been  burned  out  of  it;  the 
ray  under  the  drcumstalices  last  particularised 
bemg  absolutely  invisible.  Furthermore,  he  re- 
peated the  exneriment  with  air  confined  in  a  box 
with  glass  siaes,  which,  when  first  closed  up, 
showed  the  track  of  the  electric  light  distinctly 
enough ;  but  after  a  few  days'  interval,  when  its 
contamed  floating  matter  had  subsided  to  the 
bottom  of  the  box,  appeared  perfectly  dark  when 
the  electric  beam  traversed  it.  As  for  that  most 
mysterious  and  paradoxical  entity,  the  aether,  whose 
undulations,  xmder  certain  circumstances,  affect  our 
vision  as  light,  it  will  suffice  to  say  here  that  were 
it  itself  iUuminated,  instead  of,  as  it  is,  illuminating^ 
our  night  would  be  as  light  as  day,  surrounded  as 
we  are  by  millions  of  stars,  from  which  light  is 
radiatmg  m  all  directions.  Mr.  Penny  talks  of  the 
illumination  of  the  sether  itself  as  though  it  were 
something  outside  of  and  beyond  the  medium 
whose  undulations  produce  the  sensation  of  light ; 
much  as  some  people  wonder  why  we  do  not  see 
objects  inverte<^— as  if  we  had  another  eye  behind 
the  retina !  Finally,  in  connection  with  the  struc- 
ture of  the  Solar  Corona,  I  would  again  urge  my 
brother  correspondent  to  obtain  and  t^A  Vol.  XLI. 
of  the  B.A.S.  Memoirt — or,  in  fact,  anytiiing  on 
that  subject  by.  Mr.  Banyard  that  is  procurable. 

The  prelinunary  Presidential  Ad^i'ess   delivered 


by  Prof.  Holden  before  the  Astronomical  Society 
of  the  Padflc,   may   be  perused  with  proflt  by^ 
everyone  interested   in   astronomy.    Assuredly  if 
the  very  practical  advice  it  gives  be  taken,  and  the 
hopes  and  expectations  it  expresses  be  fulfilled,  the 
Araociation  to  which  it  was  primarily  addressed  can 
scarcely  fail  to  become  a  power  in  the  astronomical 
world.    Commencing  with  a  succinct  account  of 
the  condition  of  Ehigush  astronomy  in  the  year  1820, 
it  goes  on  to  trace  the  inception  and  rise  of  the 
Royal  Astronomical  Society,  quoting  from  its  first 
printed  paper  the  statement  of  the  ends  and  aims 
proposea  by  its  founders,  as,  in  some  sort,  models 
for  the  imitation  of  the  infant  society  in  Cslifornia. 
It  then  proceeds  to  dassify  the  work  peculiarly 
suitable  to,  and  ordinarily  undertaken  by,  amateurs, 
and  concludes  by  showing  how  this  may  be  most 
effectively  performed  by  those  to  whom  it  more 
immediately    appeals.     Incidentally   Dr.    Holden 
gives  lists  of  astronomical  publications,  which  he 
considers   the   Society's    Ubrary   should   include, 
together  with  others  the  individual  possession  of 
which    he    recommends   to   its   members.    With 
reference    to    these    lists    I    would    venture   to 
make     one     or    two     remarks.     The     first     is 
that    among    "  astronomical    journals  *'    he    in- 
cludes   Xature,    and  omits  any  mention    of   the 
Enousk  Mbchanio  !    On  this  side  of  the  Atlantic 
this  will  merely  excite  derision.    Why,  I  venture  to 
think  that  more  that  is  of  enduring  value  to  the 
astronomer   appears  in    these    columns    in    one 
month   than  is  contained  in  those  of   your  con- 
temporary   in    an    annual  volume.    Again,  with 
reference  to  Prof.  Holdeu's  "  List  of  some  Books  of 
Beference  in   Astronomy,"    while   most   properly 
giving    that    treasure-house    for    the    advanoea 
mathematician,  Cbauvenet's   classical   **Sphaical 
and  Practical  Astaxmomy,"    he   altogether  omits 
Loomis's   smaller   '^Practical   Astronomy,"    than 
which,  for  the  purpose  of  the  ordinary  amateur, 
nothing  better  has  ever  appeared  in  any  language. 
Among  the  list  of  which  I  am  spealdnff,  too,  mi^t 
well    have    been    included    Lord    Qrimthorpe*s 
"Astronomy   without    Mathematics,"    Toung  on 
"The  Sun,"  in  the  International  Scientific  series, 
and  Neison  on  "The  Moon,"  a  work  indispensable 
to  the  selenographer.  I  should  have  added  the  "  Old 
and  New  Astronomy  "  of  the  late  B.  A.  Proctor, 
but  that  it  is  not  yet  completed.  Having  said  which, 
however,  I  can  find  no  further  fault  whatever  (even 
admitting,  wfaichldonot,  whatlhavesaidtobefanlt- 
finding)  with  Prof.  Holden's  admirable  discourse. 

The  use  of  technical  terms  is,  of  oourso,  to  save 
drcumlocution,  and  in  the  vast  majority  of  cases  this 
end  is  effectually  attained.  Modem  chemists,  how- 
ever, have  invented  a  cacophonous  nommclature 
whidi  is  the  veriest  reductio  ad  absurdum.  As  an 
illustration  of  this,  I  find  in  the  current  number  of 
the  Journal  of  the  Boyal  Microscopical  Society  a 
precis  of  a  paper  by  Dr.  H.  Griesbach,  on  staimxvg 
microscopical  sections,  in  which  among  the  media 
employea  are  given  "  phenylamidobenzolmeta- 
Bulphonate  of  sooel,"  "  tetraazoditolylbetanaphtho- 
disulphonate  of  soda."  "  hydrochloride  of  hexa- 
methylpararosaniline,"  "  siphaazonaphthallindi- 
sulfobetanaphthol  ol  soda,"  tetraaecKiiphenyldi'* 
naphthylammdisulphonate  of  soda,"  and  **bi- 
sulf oxymatronbetaoxynaphthalin  azo  oithometoxyl- 
benxol" ! ! !    How's  that.  Umpire ? 

Unfortunately,  before  these  fines  can  meet  the  eye 
of  any  of  my  brother  readers,  the  chance  of  obtain- 
ing a  facsimile  of  the  Cosmos  will  be  over  and  gone ; 
for,  as  I  learn  from  an  advertisement  sent  to  me  by 
a  friend,  it  was  on  the  I9th  instant  that  there  was 
to  be  sold  by  auction  in  Belfast  a  "  Lar^e  Model  of 
the  Universe  "  !  With  reference  to  this  astonish- 
ingreproduction,  the  advertisement  informs  us  that 
"  This  is  the  only  Model  ever  made  showing  the 
connection  between  the  Known  and  Unknown 
Universe."  I  should,  I  must  confess,  have  much 
liked  to  see  that  part  of  the  Model  repreaentiiif  the 
unknoivn  Universe;  but  there  is  a  geographical 
difficulty  which  stands  in  the  way  of  a  speedy  visit 
to  the  iKorth  of  Ireland  from  the  locahty  whence 
these  lines  are  written,  and  by  this  time  the  precious 
possession  has  either  been  disposed  of,  after  a  keen 
competition,  or  its  maker  has  bought  it  in,  and,  as 
he  '4s  going  abroad,"  one*s  chance  of  knowing  all 
about  it  seems  to  be  but  a  feeble  one.  But  what, 
I  would  in  all  seriousness  ask,  can  be  thought  ox 
the  diffusion  of  sound  astronomical  information 
when  one-third  of  a  column  of  a  high-class  news- 
paper is  occupied  by  an  advertisement  of  such  stuff 
as  this 'r  As  the  reporters  say,  "it  is  needless  to 
add  "  that  this  invaluable  piece  of  mechanism  has  a 
theological  significance  as  well  as  a  oosmographicol 
one. 

In  connection  with  letter  3005S  (p.  349),  I  have 
only  to  say  ttiat  I  have  not  the  pleasure  of  Mr. 
Judd^s  personal  acquaintance ;  but  I  have  no  doubt 
that  a  letter  addressed  to  him  to  "The  Normal 
School  of  Science,  South  Kensington,  Loudon, 
S.W.,"  would  meet  m-ith  a  courteous  response. 
Speaking  for  myself,  I  wholly  fail  to  see  that, 
because  air  and  water  are  now  absent  from  the 
visible  surface  of  the  moon,  they  cannot  have 
existed  at  the  tune  when  volcanic  action  proceeded 
on  her  surface  on  so  stupendous  a  scale.  It  is 
difficult  to  understand  how  anyone  can  make  a 
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I  TTOuld  n 


CBTetoI  telHCDpio  eiunination  of  tho  boniid»iie»  of 
the  Hare-  Imbrinin,   the  iliutu  Iriduin,  the  Hurt 

SerenitiilM,  &c.,  itc,  on  the  Innw  lorface  without 
being  rtnick  with  their  precise  ngreenient  with  tea 
■nargiiu  as  tbev  notr  exist  on  our  own  eajth. 

' "  moke  two  remiirka  in  oonnectioQ  with 

p.  3«.  The  flrat  i>  that  I  never 
lat  ot  "  3in.  in  minor  aiie  "  to  my 
quehit  at  all.  By  a  Sin.  flat  I  understand  one 
baring  a  major  aii>  oJ  that  length.  In  tie  next 
plaCB,  I  purpoeely  mentioned  a  mze  which  would 
enable  •■  Solai  Pocas  "  to  take  ia  the  whole  diM  ot 
thp  wan  or  moon,  and  leava  a  margin  around  it  r  "' 
would  permit  him,  w'"-   -   '--  -         ■ 

view  of  such  a  glorioi 
Pend.  If  he  be  coi 
□beemtioni  of  doubli 
mncb  aoialler  flat  will 

Whatever  "Eapier' 


Tecy 


all  hig  purpoee. 
ry  68930,  p.  367)  mrw 
uu  H  luso  '  -  about  the  end  of  April, 
..  planet;  aa  Uercury  attained  hie 
elangatiOD  from  the  nm  at  2  p.m. 
"' "",  andTanushen  at  6  p.m. 


have  aun  on  the  i 
.JB84,"it 

on  the  MtiTof  that" 

on  May  2nd.    Is  he  absoliileiy 

a  Bpot  of  durt  on  one  of  the  leneea  of  hia  eyepiece 

(if  hehadateleeaope),ocaminutoelotid,if'ho  was 

obnrving  with  the  naked  eya  P 

I  am  rather  afntid  that,  prior  to  entering  upon 
tlie  quertion  he  has  mooted,  Mr.  HoakenTqaeiT 
eSSil,  p.  367)  roQuirta  to  read  up  eome  very 
elementary  work  indeed  on  mechanic*.  There  is  no 
literature  of  the  lubjecl  in  the  foim  in  which  he 
treat*  it ;  u  aabonomera  are  too  busy  a  race  to  be 
aUe  to  devote  thoT  time  to  paradoisi.  Let  me  juit 
■•y  this.  Themoon'Bdiameteris2163'D6milea,  and 
her  mean  diatance  238,840-25  mile*;  hence,  mip- 
poong  her  to  revolve  round  the  earth  in  27-3217 
3ay»,  a  point  whai  the  radiui  vector  produced 
nnema  from,  what  we  may  call,  her  oatCT  sorface 
would  travel  aome  20-73  m^ee  an  hour  faiter  thui 
that  at  which  >uch  radius  vector  penetrates  her 
limer  •urfiwe— i.e.,  leee  than  i^.th  of  her  diacietei. 
Hr.  Hoaken  can  calculate  at  hia  leiimre  how  far  the 
"  centrifugal  force  "  thus  generated  would  conduce 
to  the  production  of  "  lones  of  Ufa  and  beauty  equal 
to  any  we  can  boait  of  on  earth  "  !  Ho  may  read 
Proctor*!  "  Moon  "  with  some  advantage. 
AVellow  of  tlitt  Boyal  Aatiaiiomloal  Sooletr- 

VISXBILITY    OF    VXNTTS'S    OKBSOBVT 
BT  ITAXED  BYX. 

(3007a.]-"W.  8."  (letter  30033,  page  325)  is,  of 
ooorse,  correct.  By  some  stupid  mistake,  I  assumed 
that  a  halfpenny  measured  lin.  across,  innt^iid  ol 
lin.  Of  coarse  on  April  27tb  Venus  subtended  the 
same  diameter  as  a  halfpenny  viewed  at  99  yaids 
diatanoe,  not  48  yards.  I  much  regret  that,  whan 
revising  the  proob  of  the  last  edition  of  "  Celestinl 
Objects,"  I  did  not  aak  my  old  friend  where  he 
obtained  the  information  with  regard  to  the  obser- 
vations ot  the  crascent  ot  Tenua  with  the  naked  eye 


for  nearly   2i 


AN      XHTBOSUOTION  —  >'  UmfB  "      100 
TS&BS  AOO— PBOBLEH. 

[30077.]— In  addressing    this,  my  flrat  letter  to 
.  -  tpojupg  niyself  as  a  regular  subscriber 

ris,  and  tor  all  thi 
of  science  ?  Horeo' 
explain  that  being  compelled  to  take  an  legrolal 
degree  at  Cambridge.  mvmathBmalical  attainmenta 
might  be  doubted  did  I  not  mention  (hat  mathe- 
matics procured  me  a  scholarship  at  lYinity,  and 
have  formed  an  important  part  of  my  study  ever 
•ince,  I  have  now  lately  put  up  an  observatory 
which  is  at  present  equipped  with  an  excellent  4in. 
refractor  equatorially  mounted,  supplied  me  by 
Mr.  P.  Vaflance,  an  astronomer  well-known  to 
readers  ot  tho  "  E.  M.."  and  who,  among  other 
Contributions,  described  in  an  early  volume  his 
method  of  driving  this  name  telescope  by  means  of  a 
bladder.  To  those  who  have  tried  tbU  derice  it  will 
veiy  probably  have  occurred  to  sabetitote  a  lantern 
gas  bag  and  preanire  board ;  but  with  your  per- 
mission  I  will  in  a  future  letter  describe  another 
ng,  which  promises  to 
n  indefinite  time  with- 


I  beg  to  submit  to  you  a  sketch  which  I  lately 
sent  to  the  R.A.S.  described  as  '-Liime"  100  yean 
a^ro,  about  which  I  gave  the  following  private 
inf oimalion :— The  sketch  is  somewhat  e^iu-ged 
fcora  a  Itt.  globe  boautifnlly  executed  by  John 
BoBell,  R.A.  (completed  in  1797)  "from  along 
■eriea  of  observations,"  the  globe  itself  togetiier 
with  the  telescope  used  (a  3J  DoUond)  having  been 

esn  to  my   grandfather,  an  intimate  friend  and 
tber    Royal    Academician,    and     now    in    my 
poeeeasion  along  with  certain  correspondence. 

I  had  never  noticed  that  a  duplicate  of  mj  globe 
is  among  our  R.A.S.  collection,  and  I  received  on 
answer  telling  ms  this,  and  that  it  was  the  opinion 
who  had  examined  my  dnwine  that  the 


iwmg  that 
Qn*,T»inB 


moat  consummate  diADghtsman,  1  tbinlf  his  evi- 
dence on  this  important  point  (positive  or  n^ative) 
dionld  not  be  dismissed  too  hastily.  It  should  be 
home  in  mind  that  his  telescope  is  only  an  alt- 


is,  Uierefore,  not  te  be  wondered 
features  are  misplaced.  It  seems  to  me  that  what 
be  mutt  mean  for  Messier  is  quite  as  much  out  of 
drawing  as  bis  Linni  would  be,  and  I  venture  to 
suggest  that  reference  to  both  the«  problematical 
features  would  repay  the  attention  of  those  who 
have  accsB  te  the  globe  in  question. 

I  note  that  a  problem  has  descended  to  the  U.Q. 
Will  "Trial"  see  if  he  has  not  made  a  slight  slip  in 
tmnscrilBngF 

Newbury.  J.  S.  Bacon. 


{30078.]— I  wntB  agree  with  Mr.  T.  H.  Clapham 


nerldlan  passage  Oh.  39m. 

On  May  19  last  I  quite  failed  (o  see  the  (Uu* 
luring  the  afternoon,  thongbcarefullfofaHniiuili? 
ondiSouhf •■    ■      ---«"--    1 


ot  are ;  2nd,  timepertsctlj  ascertained  brionlusl. 
3id,  the  instrument  previonaly  tocussed  on  Vam. 
and  the  circles  set  for  an  appearance  in  the  tain 
ot  the  field  at  the  given  moment ;  lastly,  a  ligt'- 
tinted  glass  npon  the  eyepisce  to  soften  tliEglin.ii 
observer  with  a  potieDt  and  oaf"  "'*"  "'  ~' 
without  hurry  or  forgettulmss,  ■ 


,   ..hiii  oftei 

the  most  obvious  errbn  in  the  calculation  of  iti 
hour- angle,  vrill  probably  see  Mercury  eves  dom> 


Mercury  by  daylight.  I  may  add  that  I  have 
repeatedly  seen  Meroury  by  daylight  with  3i  equa- 
torial, and  as  early  as  3.10  p.m.  on  a  July  after- 
noon. I  have  two  records  of  such  occorrences: 
July  28, 1886,  at  3.40  p.m.,  semi-diameter  3.3',  dec. 
10°  68'  S;  meridian  passage  1.47  p.m. ;  June  4, 


the  sun  than  this.    I  considered  thai  tht  a 


about  the  corona  ?    Could  that  have  Ui 

the  seeing  in  any  way  V  j 

Having  lately  pubUshed  two  very  useful  >f 

of  Oaaaendi,  you  may  care  toqiaraqMosto- 
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Si  With  mirror,  which  Mr.  With  i ,.. 

nonuced  "  perfectiau."  I  have  aimed  in  this  aketdi 
uot  only  to  accurately  reproduca  the  d«tiulB  TtaUe 
at  the  moment,  but  the  general  appeftruice  of  thia 


ridges  on  this  floor  suggest  lo  me  shrinkage  under 
great  vuiiktiona  of  temperatuie.  '200,000  yeara  aza, 
when  the  eceentricity  ol  the  earth's  orbit  wsa  -065 
iiistoad  of  ■  168  as  now,  the  moon,  whose  internal  heat 
must  have  also  been  gteal«r  than  now,  would  have 
been  much  more  affected  by  the  semi-monthly 
variations  of  son-heat.  The  breakioji  down  o(  the 
uorth  wall  of  Oassendj  by  the  formation  of  the  fcreat 
ring  plain  A,  evidently  shows  the  solubihtj  S  ihe, 
lunar  material  under  the  heat  evolved  in  the  process 
of  new  crater  or  rinp  foimatians.  Mr.  Peal's  ice 
theory  only  goes,  I  ttuuk  a  partial  way  in  explaining 
these  phenomena.  The  low  density  of  the  moon's 
matenal  and  its  subjection  to  great  variations  of 
external  as  wall  ssintemal  beat,  must  be  taken  into 
account  in  the  foimation  of  a  theory.  Qassendi 
■hould  be  compared  with  Posidonius. 

John  Bone, 
St.  Thomas  Ticarage,  Lancaster,  June  IB,. 


SBLBlTOaBAPHICAI.— OASSBNOI 
UOB&TUa. 

[30079.]— The  small  crater  eho?m  by  Mr.  Herbert 
Ingoll  in  your  issue  which  reaches  —  ■'---■ 


iG  sketch  I  made  on  that  b> 


nlhe  11th  May 


UlR. 


hopmg 


understand- 


Xt  1,  on  the  N.W.  wall  of  Qassendi,  I  show  that 
enter.  At  '2,  on  the  E.  border  of  the  rongh  ground, 
is  the  crater  shown  by  Mr.  Ingall,  and  discovered 
by  the  Ute  Hr.  Webb.  At  3,  is  the  crater  B.  of  the 
central  mountains  known  by  all  observers  of  Qaa- 
■endi.  These  three  craters  are  on  a  strai^t  line, 
and  are  all  about  the  same  size. 

I  have  again  observed  No.  1,  on  the  10th  of  thJA 
month,  between  clouds,  and  this  is  what  I  wrote 
The  craterlet  is  seen  again  this  evening,  though  tht 
terminator  js  as  far  as  the  E.  side  of  Schickan' 
is  veiy  easy  with  Bin.  of  aperture,  and  I  beli 
would  be  seen  without  difBculty  with  4in.  Batin- 
stead  of  tieing  dark  as  ink  as  on  May  1  Ith  lost,  it 
now  of  a  deep  grey  colour.  I  consider  the  sketch 
Mr.  H.  Infafl  as  of  great  importance.  Made  som. 
what  earlier  IttoD  mine^  p.  257,  during  the  same 
evening,  and  giving  particular  attention  to  the  west 
aide  of  the  plain  with  his  well-known  eTcellenI 
lOin.  refractor,  powers  320  and  600,  yet  he  shot 
crater  on  the  N.W,  wait,  but  sees  another  ci 
No.  2,  of  abont  the  some   liie  in  the 


neighbourhood.    Looking  myself  coref  ally  with  my 
lOlin.  minor  along  the  crest  of  this  wall,  which 

fect,a 


of  a  crater  was  seen.   'Oi 

sa  soon  as  I  had  pointed  a  91in.  t 

■Ivered  that  veiT  day,  whose  definit 

crater  dark  as  ink  was  seen  at  once 

ing  tor  or  even  thinking  of  one  at  all,  and  seen  in 
loh  way  that,  as  the  saying  is,  it  out  my  breath 
way.  As  a  matter  of  fact,  I  did  not  believe  what 
saw,  and  thought  that  a  speck  of  dust  on  the  field 
ms  of  the  eyepiece  must  be  the  cause  of  it.  But  I 
jon  saw  the  dark  object  was  a  flituro  onOassendi, 

following  with  it  the  diurnal  movement  of  the  earth. 

To  make  it  more  sure,  however.  I  changed  the  eye- 
and  found  the  crater  still  there,  as  seen  at 
When  we  remember  that  Gsssendi  has  been 

observed  so  carefully  and  perseveringlj  during  so 


Urge  and  very  perfect  instrumi 


ts,  enabling 


cote  clefts  of  the  moon;    when  we  consider  how 
many  times  the  eye  of  the  selenographer  bns  dosely 

followed  every  sinuosity  of  the  walls  of ''' "  ' 

■'--       -'■-■  .....  ^gj, 

e  way, 


the  1 


N.W. 


without  noticing  in  the  least  the  crater  I  speak  of, 
and  that  now  we  can  see  that  crater  without  diffi- 
culty with  an  aperture  of  4  or  6in.,  are  we  not 
foR^.  as  it  were,  to  recognise  the  fact  that 
between  April  lltit  and  May  Uth,  1689, 
new  crater  Las  been  formed  on  the  top  of  tJ 
wall  of  Qassendi?  I  hope  this  new  object 
be  seen  by  many  of  ^lour  readers,  and 
testimony  out.  On  May  1 1  I  also  noticed  for  the 
first  time  the  minute  crater  at  6  on  the  S.W.  wall. 
Tbe  clefts  shown  in  the  sketch  were  also  seen  during 
that  evening,  and  also  cleft  n  crossing  GassendlA 
&iim  S.E.  to  N.W.  in  a  light  curve,  as  shown. 

I  again  call  the  attention  of  yoorselenograpliical 
readers  to  Moretus.  On  the  7th,  9th,  and  lOth  of 
this  month  I  again  oteerved  it,  and  was  able  to 
make  a  sketch  every  evening,  watching  the  floor  bb 
the  shadow  retired  westwnfd.  Ever; 
crater  on  the  E.end  of  the  central  mountai 
very  easily ;  and  on  June  9th  I  found  a 
much  smaller  crater  on  the  top  of  the  hillock  which 
clusters  with  that  mountain  on  the  S.W.  It  is  about 
half  the  eiie  of  the  crater  on 

night  I  saw  two  still  smaller  crat .    . 

of  the  central  mountain,  having  two  hillocks 
between  them  and  the  peak  N.W.  of  the  larger 
mountain  and  one  on  the  N.  A  shallow  valley 
rmis  from  the  S.W.  eitremitv  of  the  floor,  and 
abuts  to  these  hillocks.  Webb's  crater  N.  of 
<vntra1  mountain  was  a  very  easy  object  during  all 
is  certainly  surprised 


B  observations,  i 


that  the  larger  crater  on  the  osntral   moun 
not  seen  by  Urn  or  by  .Schmidt.    But  did  tl 


a.  K.  OftudibMt. 


had  nearly  four  years,  and  which  w 

to  me  by  a  gentleman  who  brought  them  from  tlie 
U.S.  of  America,  where  he  said  they  were  verv 
commim.    I  indase  a  rough  drawing  of  them,  full 


die.  They  are  very  useful  and  conTsnient,  bat  it 
is  rather  uofortimate  for  Mr.  Bickinson,  the 
patentee,  to  find  that  he  has  been  forestalled.  Last 
year  a  great  friend  of  mine  tried  to  obtain  a  pair 
Uke  mine  at  more  than  one  noted  teol  bouse  in  Lon- 
don, but  failed.  H.  Booth. 
3,  Cambridge- terrace,  Otley,  Yorki. 

A  BOOT-BLACXnra  KACHIKB. 

[300SI.]— IsBxnyoaaaketeh  of aboot-blacldug 
machine,  the  mechanism  of  which  is  so  beaatttuUy 
simple  and  smooth  in  action  that  it  has  met  with 
praise  from  every  one  who  has  seen  it,  and  as  it  is 
applicable  to  many  other  purposes,  especially  in  the 
trades,  a  description  woold  no  donbt  be  interesting 

llie  following  porticulan  will  no  doabt  make  it 


are  thin  slobular 


globular 
jrving  on 


wpillai— __- 

riction  puUey  thot  beam  against  the  under  rim 
>ontal  flywheel  that  revolves  beneath  the 
le  Q.    The  treadle  F  gives  motion  to  the 


of  a  horizontal  flywheel  that  revolves  beneath  the 
base-fdate  Q.    The  treadle  F  givee  motion  to  V 
flywheel,  being  connected  by  a  Tsry  rimple  a 


870 
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venal  joint  (not  shown).  These  latter  details  are 
patented.  It  is  the  position  of  the  flywheel  that 
giyee  the  smoothness  and  steadiness  so  cnaracteristic 
of  the  machine.  Being  placed  tmder  the  operator, 
there  is  no  unstable  equilibrium  set  up  to  produce 
TibrationB  or  to  interfere  with  the  tendency  of 
Tevolving  bodies  to  maintain  a  fixed  plane  of  rota- 
tion. 

As  a  boot-blacker,  this  machine  saves  at  least  60 
per  cent,  of  time  and  labour.  H.  W.  H. 


EXTSAOBDIKABT   KETEOB.. 

[30082.]— The  meteor  recorded  by  Mr.  Ward  at 
Belfast  on  May  29th,  lOh.  44im.  G.M.T.,  is  un- 
doubtedly the  same  as  the  one  seen  by  the  writer  at 
Leeds.  The  descriptions  are  given  in  letters  30004 
and  30054,  pp.  302  and  330  respectively.  The  bear- 
ings of  the  meteor  are  very  interesting,  and  show 
that  Mr.  I.  W.  Ward  carefully  noted  the  path  of 
the  meteor  as  observed  by  him.  That  he  did  not 
observe  the  whole  of  the  meteor's  flight  is  evident 
from  his  friend's  description,  who,  residing  at 
anoth^part  of  Belfast,  saw  the  meteor  in  the  S.E. 
sky.  The  Leeds  observation  shows  that  the  meteor 
at  its  commencement  would  be  visible  in  the  S.S.E. 
heavens  as  seen  from  Belfast.  Therefore  these  two 
observations  (Mr.  Ward's  and  his  friend's)  show  that 
it  is  advisable  to  use  the  full  length  of  the  observed 
path  as  recorded  at  Leeds  for  tiie  puijMse  of  com- 
putation. 

When  first  observed  at  Leeds  it  was  over  the  Irish 
Sea,  at  a  point  about  22  miles  W.  by  S.  of  the  Calf 
of  Man,  and  166  miles  almost  due  W.  of  Leeds. 
Its  height  at  this  moment  above  the  eiuth's  surface 
was  nearly  60  miles,  its  course  bemg  directed  to 
the  Firth  of  Clyde,  three  miles  off  the  S.E.  coast  of 
the  Isle  of  Airan,  where  it  would  have  fallen  into 
the  sea  had  it  not  been  dissipated  bv  our  atmo- 
sphere. In  the  course  of  its  fii^t  Mr.  Ward  fixst 
saw  it  when  nearly  due  E.  from  Belfast.  It  was  at 
this  instant  30  mues  distant  from  that  place,  and 
was  moving  over  the  North  Channel  at  a  heignt  of 
36  miles,  being  midway  between  Ireland  and  the 
Mull  of  Galloway,  Scotland.  When  last  seen  it  was 
over  a  point  of  the  earth's  surface  six  miles  due  N.  of 
Port  Patrick,  Wigton,  Scotland,  and  was  at  a 
height  of  24  miles.  At  this  instant  it  was  41  miles 
from  Belfast  and  164  miles  from  Leeds. 

Tlie  writer  estimated  the  duration  of  the  meteor 
as  9  leoonds— probably  a  little  over  rather  than 
under.  The  velocity  of  this  body  was,  therefore, 
about  8^  miles  per  second. 

It  is  somewhat  noteworthy  that  there  is  appa- 
rently either  one  long  continued  radiant  of  meteors 
from  the  region  near  the  radiant  of  this  firebidl 
(216^  —  6f ,  as  found  by  my  comnutation),  or  else 
there  are  many  streams  giving  similar  radiuits  from 
April  7th  to  May  29th.  Eleven  separate  deductions 
of  meteor  radiants  since  1^1  have  the  same  B.A. 
within  a  radius  of  6^^  (the  average),  whilst  the 
Deo.  S.  is  —  7°  (average).  I  had  formed  an  inde- 
pendent opinion  that  there  was  either  one  long- 
continued  radiant  here  or  many  separate  streams 
from  my  own  observations.  But  I  am  indebted  to 
Mr.  Denning  for  the  total  number  of  radiants 
found  in  this  part  of  tiie  heavens  since  1841. 

Leeds,  June  17.  David  Booth. 

[30083.]— In  reply  to  Mr.  David  Booth  (see 
letter  Ko.  30,004,  Engubh  Mbchamio  of  7th  inst.), 
I  should  like  to  state  that,  from  a  personal  obser- 
vation of  a  magnificent  meteorite  which  passed  over 
East  Ham  (Esmx)  parish  church  on  Sunday  even- 
ing, May  15,  1887,  the  following  suggestions  have 
occurred  to  me : 

(1)  That,  generally  speaking,  so-called  shooting 
stars  and  luminous  meteors  do  not  fall  to  the  earth, 
but  that  they  leap  over  or  clear  the  earth,  as  it 
were,  and  pass  on  their  way  into  inteiplanetaiy 
space. 

(2)  That  their  luminosity  is  not  an  indication  of 
combustion,  nor  of  their  destruction  by  atmospheric 
contact. 

(3^  That,  so  far  as  regards  proximity  to  the 
eiurtn.  there  is  no  material  difference  between  their 
initial  and  vanishing  distances. 

(4)  That  their  distances  should  be  reckoned,  not 
by  an  atmospheric  distance,  but  by  lunar  distances, 
mich  could  be  approximately  ascertained  by  the 
position  of  the  cone  of  the  earth's  shadow. 

(6)  That  when  shooting  stars  cover  about  60"*  of 
the  midnight  or  evening  sky,  they  travel  a  visible 
course  of  6,000  miles  in  about  ten  seconds  of  time, 
hence  their  velocity  in  space  approximately  exceeds 
something  like  thirty  times  that  of  the  earth  in  her 
annual  journey  round  the  sun. 

Evidence  is  not  wanting  to  support  the  above 
suggestive  i>ropositions,  if  we  merelj  look  upon 
those  meteorites  and  cosmic  dusts  which  touch  the 
earth's  surface,  as  matter  gone  astray,  or  quantities 
too  small  to  be  taken  into  account. 

Hitherto  the  heights  of  shooting  stan  have  been 
approximately  measured  by  the  oonjectunU  height 
ox  the  atmosphere ;  hence  seventy  miles  has  been 
presumed  to  be  the  height  of  the  highest  of  them, 
uie  supposed  reason  being  that,  when  inter* 
planetaiy  bodies  become  luminous  in  the  dcy  of 


night,  they  become  so  through  ignition  and  almost 
instantaneous  destruction,  caused  by  contact  with 
the  terrestrial  atmosphere.  But  as  the  remarkable 
sunsets  and  sunrises,  with  their  extraordinary  **  fore- 
and  after-glows,"  which  occuixed  in  1883  (the  very 
same  year  in  which  the  great  volcanic  eruption  of  Kra- 
katoa  took  place)  were  evidences  that  mo  height  of 
the  atmosphere  which  surrounds  our  globe  hu  no 
permanent  or  stationary  limit,  but  that  it  is  subject 
10  considerable,  and  sometimes  extraordinary,  fluc- 
tuations. We  can  undoubtedly  infer  that  neither 
the  coniectural  light  nor  the  actual  height  of  the 
atmosphere  can  be  criterions.  so  far  as  regards  the 
distance  of  aerial  bodies  wnich  assume  luminosity 
whilst  merely  passing  through  the  dark  shadow 
which  constitutes  our  teirestrial  night. 

In  passing,  it  may  be  worth  while  to  observe  that 
the  year  1883,  in  which  the  phenomenal  coloured 
sides  and  volcanic  disturbances  occurred,  would  be 
midway — or,  more  correctly,  the  centre  of  time,  as 
it  were— between  the  great  shooting-star  showers  of 
1866  and  the  coming  great  shooting-star  showers  of 
1899.  ^  It  therefore  comes  within  the  range  of  pos- 
sibilities that  extraordinary  fluctuations  in  the  height 
of  the  teirestrial  atmosphere  may  be  due  to  abnor- 
mally great,  if  not  periodic,  influxes  of  inter- 
I>lanetaiy  matter,  which,  by  virtue  of  some  attrac- 
tive forces,  tends  to  superfldal  terrestrial  disturb- 
ances of  a  volcanic  and  gaseous  nature.  But 
presuming  such  influxes  of  matter  take  place,  such 
matter  must,  according  to  Roche  and  Maxwell, 
crumble  into  dust  within,  and  as  far  out,  as  two 
and  eleven  twenty-fifths  of  the  earth's  radius; 
therefore  such  matter  cannot  assume  the  form  and 
luminosity  of  shooting  stars,  but  descends  to  the 
earth's  surface  as  nuclei  of  rain  or  haU  or  snow. 
But  we  approach  ground  much  nearer  to  the  sub- 
ject when  we  remember  that  the  radiating  points 
of  shooting  stars  are  not  peculiar  to  a  sin^e  con- 
stellation, but  occur  to  many,  and  as  these  radiating 
points  are  not,  so  to  speak,  governed  by  the  i^oot- 
mg  stan  themselves,  but  by  the  ix>sitions  of  the 
cone  of  the  earth's  shadow,  it  becomes  worth  while 
to  consider  whether  we  cannot  make  the  canopy  of 
night  perform  more  parts  than  one.  Hitheno,  it 
has  practically  been  regarded  but  as  a  dark  screen 
upon  which  meteoric  display  take  place ;  but  would 
it  not  act  as  a  better  guide  than  the  terrestrial 
atmosphere,  and  account  in  a  more  satisfactory 
manner  for  the  varying  distances,  ihe  velocities, 
the  vajying  volumes,  and  the  varying  degrees  of 
luminosity  ooth  as  regards  time  and  light  of  adl 
meteoric  oodies  P  As  well  as  giving  some  reason- 
able basis  for  the  interval  of  about  33  years,  that 
occurs  between  the  grand  shooting-star  showers, 
whose  apparent  radiating  points  are  covered  by  the 
constellation  Leo. 

As  the  earth's  shadow  extends  into  interplanetary 
space  in  the  form  of  a  dark  transparent  cone, 
beginning  with  an  initial  diameter  of  about  8,000 
mues  and  ending  in  a  small  narrow  point  close  upon 
860,000  miles  away,  there  can  be  no  doubt  but  tnat 
the  capacity  of  this  shadow  is  sufficiently  great  to 
enwrap  within  its  folds  all  aerial  bodies  t£it  may 
happen  to  cross  the  evening,  the  midnight,  or  the 
morning  sky  at  the  distance,  or  double  the  distance, 
or  treble  the  moon's  mean  distance  from  the  earth. 
Hence  it  is  inferable  that  there  is  more  room  for 
accuracy  in  measuring  the  elevation  of  meteoric 
bodies  by  lunar  distances  which  are  known  than  by 
atmospheric  heights  which  are  unknown. 

As  meteoric  oodies  exist  throughout  all*  inter- 
planetary space,  and  most  probably  throughout  all 
mterstellar  space  also,  there  can  be  no  doubt  but 
that  they  pass  through  the  earth's  shadow  at  all 
distances,  the  only  consideration  being  whether 
thev^  come  within  a  visible  range  at  aU  distances 
within  the  shadow  so  as  to  assume  the  aspect  of 
shooting  or  falling  stan. 

Now,  a  visible  range  would  require  one  or  many 
conditions:  (1)  a  night  sky;  (2)  luminosity,  self, 
or  otherwise ;  (3)  the  greater  the  distance  the 
greater  the    volume,  otherwise   less  intensity  of 

If  the  moon  ceased  to  fall  towards  the  earth,  and 
began  rapidly  moving  away  into  space,  it  is  obvious 
that  her  apparent  size  would  soon  begin  to  diminish, 
until,  in  the  course  of  time,  i^e  would  appear  but 
as  a  faint  star.  If  she  accomplished  the  journey 
of,  say,  about  four  hundred  millions  of  miles,  she 
would  become  telesoopioally  visible  only,  and  then 
perhaps  but  as  a  small  lummous  object  somewhere 
about  the  apparent  size  of  a  dew-drop. 

On  the  other  hand,  if,  instead  of  moving  away, 
she  became  subject  to  some  process  of  decay,  and 
her  present  diameter  decreased  from  over  two 
thousand  miles  to  about  ten  miles  diameter,  she 
would  then  appear  to  an  observer  upon  the  earth's 
surface  but  as  a  planetary  star,  and  her  brilliancy 
would  hardly  excel,  if  equalling,  that  of  a  shooting 
or  falling  meteor  of,  say,  the  first  magnitude,  as 
those  meteon  which  travel  about  60^  across  the  sky 
of  night. 

Inrerentially,  if  shooting  stars  enter  our  midnight 
sky  at  a  distance  from  the  earth  equalling  that  of 
the  moon,  they  must  possess  diameten  of  many 
miles,  in  order  that  their  luminosity  should  come 
within  a  visible  ran^.  If  they  enter  the  sky  at 
double  the  moon's  distance,  and  are  visible,  tiieir 


light  will  appear  less  brilliant  than  when  they  enter 
at  a  single  lunar  distance.  So  that  it  beoomci 
almost  a  certainty  that  the  varying  degrees  of 
luminosity,  which  is  one  of  the  most  chsxacteiistic 
features  of  shooting  stars,  is  due,  not  so  much  to 
varying  volumes  and  varying  diamsteis,  but  to 
varying  distances. 

It  may  be  perhaps  of  great  import  to  remember 
that  at  the  moon's  distance  from  tue  earth  meteoric 
bodies  crossing  the  sky  of  night  would  hare  scoune 
of  about  6,000  mfles,  providing  they  cut  through 
and  travelled  horizontally  through  the  oentnl  per- 
tion  of  the  umbra  of  the  earth's  shadow.  Ana  at 
this  distance,  even  according  to  Roche's  limit  (see 
Prof.  Darwin's  lecture  in  a  recent  issue  of  Ekolish 
Meohanio),  meteoric  masses  need  notneceaaarilybe 
in  a  gaseous  or  vaporous  condition.  If,  therefore, 
we  consider  them  to  be  in  a  state  of  solidity  aldn  to 
the  large  lustrous  meteoric  stones  which  hare 
reached  the  earth,  and  if  they  are  as  luminoos  as  a 
footing  star  of  first-class  magnitude,  the  qufistiani 
arise,  from  whence  comes  this  luminous  capadtr? 
And  with  what  diameten  must  they  be  poneisea? 
To  display  and  throw  out  such  intense  brilliaacj 
through  240,000  miles  means  diameten  many  timei 
larger  than  shooting  stan  are  credited  witii.  To 
travel  6,000  miles  through  the  shadow  of  sight  in 
10  or  12  seconds  of  time  means  a  velocity  in  space 
exceeding  thirty  times  that  of  our  eartii  in  her 
annual  journey  round  the  sun.  Hera  we  seem  to 
have  some  basis  towards  accounting  for  the  33 
yean'  intervals  which  have  taken  place  from  the 
time  of  Humboldt's  South  American  observations  in 
1799. 

Lustrous  bodies,  such  as  meteorites,  oomitantJy 
basking  in  the  sun,  continually  absorbing  solii 
Ught,  nuJiing  through  space  ^t  the  rate  of  sixteen 
thousand  millions  of  miles  in  a  terrestrial  year- 
are  they  to  be  dimmed  by  a  passage  of  twelTe 
seconds  of  time  throueh  a  planetary  snadow,  tem* 
pered  with  refracted  Ught  P  Great  indeed  most  be 
their  absorption  of  light,  and  proportionately  great 
must  be  their  power  of  remitting  light.  Hence  we 
may  assume  that  riiooting  stan  and  meteoroni 
substances  need  not  necessarily  assume  a  vaporous, 
gaseous  condition  for  the  special  purposes  of  ilia- 
minating  the  terrestricd  heavens. 

At  four  hundred  uid  eighty  thousand  miles  awsf , 
or  two  lunar  distances  from  the  earth,  luminoos 
meteon  would  only  have  a  course  of  four  thousand 
miles,  and  in  consequence  thereof  they  would  not 
only  appenr  less  bnlliant  than  if  they  were  at  a 
single  lunar  distance,  but  they  would  cut  through 
the  shadow  of  night  in  less  time,  and  they  would 
not  only  appear  but  vanisih  also  at  a  oonaideraUy 
hij^er  altixude.  Still  less  lustrous  and  shorter  the 
journey  of  those  which  i>ass  through  the  shadow  at 
three  lunar  distances,  as  their  visible  coarse  woald 
be  but  two  thousand  miles,  and  the  time  occupied 
in  their  journey  about  three  seconds.  At  four 
lunar  distances  meteoric  bodies  would  be  in  the  foil 
power  of  the  solar  rays,  and  far  beyond  the  apex  of 
tiie  shadow.  The  apex  at  its  distance  of  eight  han- 
dred  and  sixty  thousand  miles  describes  a  diurnal 
circle  in  space  exceeding  five  nuUions  of  miles,  con- 
sequently any  aerial  body  paning  adjacent  to,  bat 
within  this  Stance,  would,  if  it  pass  through  the 
terminal  points  of  night,  become  luminous,  bat 
only  for  a  moment,  as,  notwithstanding  the  narrow- 
ness towards  the  apex  as  the  earth's  shadow  mores 
in  a  contrary  diremon  to  that  of  the  earth,  it  also 
moves  in  the  same  direction  as  the  shooting  sten 
themselves,  at  the  rate  of  sixty  miles  in  a  aecond  ol 
time,  thus  allowing,  to  some  extent,  a  laner  fidd 
for  meteoric  bodies  to  pass,  and  through  this  field 
they  pass,  evidently,  instantaneously,  disappesimg 
almost  as  suddenly  as  they  appear,  high  up  towards 
the  zenith. 

Hitherto,  these  instantaneous  vanishing  meteon 
have  been  assumed  to  be  falling  in  a  direct  stnigu 
line  towards  the  earth,  and  in  consequence  thereof 
their  luminous  trains  have  been  supposed  to  haw 
been  hidden  from  the  observer  by  the  falling  body 
itself.  . 

When  a  single  meteor  appears  it  is  obvious  tW 
it  will   appear  of  greater   brilliancy,  of  P**^ 
volume,  and  apparently  of  greater  duration  throogli 
its  isolation,  as  it  were,  than  when  a  vast  number 
of  brilliant  meteon  swarm  the  heavens  for  suoees- 
sive  houn,  akin  to  those  which  happened  dvna^ 
the  grand  displays  of  902,  1799,  1833.  and  \m 
Now,    of   these   four   displays,  aooording  to  tu 
published  accounts  of  them,  the  best  wen  those « 
902  and  1799.    The   monks   of   Tunis  w<»re  tfie 
observen  in  the  earlier  instance,  Humboldt  dunjg 
hie  South  American  trip  was  the  observer  mw 
latter,  and  the  records  of  both  observations  desoiw 
the  number  of  shooting  stan  as  infinite,  "scatter 
ing  themselves  like  rain  to  the  right  and  iBtt- 
Hence  it  would  seem  that  a  southern  po«**jy.  ? 
better  than  a  European  one  for  observations  otm 
description,  because  a  greater  field  of  the  eartQs 
shadow  would  be  there  obtained  during  the  fsU  i« 
the  year.    This  is  clearly  a  proof  that  »t  is  an  cirw 
to  estimate   meteoric   elevations   by  an  ecceoo^ 
standard,  such  as  a  fiuctuating  atmosoliere. 

The  brUliant  meteor  which  travell«d  over  W» 
Ham  parish  church  was  fint  observsd  mow* 
across  the  sky  like  a  star  ahi^t  from  the  eatten 
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finument.  Its  oondact  waa  akin  to  the  meteor 
obaeired  by  Mr.  Booth  at  Leoda,  and  by  Mr.  Ward 
at  Belfast,  on  Kay  29  last.  It  appeared  as  a 
yelloniah-white  globoloos  light,  and  oontinaed  for 
some  seconds  as  such,  until  it  apparently  arrived  at 
about  two  diameters  of  the  moon  below  the  red 
star  Aldeboran;  it  then,  with  lightning-like 
rapidity,  changed  from  white  to  red,  grew  dim, 
changed  again  from  red  to  a  green  and  purplo  sort 
of  haze,  and  then,  in  an  instant  Taniahed,  j  ust  as 
though  it  had  entered  into  or  had  been  swallowed 
up  in  the  depths  of  Taurus. 

Now,  the  constellation  into  which  it  had 
apparency  disappeared  was  some  considerable 
number  of  degrees  above  the  horizon,  and  the 
meteor  therefore  gave  one  the  impression  that  it  had 
leaped  over  or  cleared  the  earth,  and  had  passed  on 
its  way  int6  interplanetary-  space,  its  natural 
habitat,  from  whither  it  had  apparently  come,  and 
that  its  disappearance  was  not  due  to  any  kind  of 
atmospheric  influence  whatever,  but  to  uie  simple 
natural  process  of  passing  from  the  initial  or 
tenninal  shadow  of  night  into  the  domain  of  direct 
solar  light. 

Its  variations  of  colour  also  tend  as  evidences  to 
the  continuity  of  form  and  conditions,  and  that  the 
meteor  was  merely  subject  to  a  successive  but  rapid 
action  of  the  various  divisions  of  the  solar  spectrum 
as  it  emerged  from  the  fringe  of  our  evemng  sky. 
The  green  and  purple  haze  was  either  an  opti(»l 
effect  produced  by  instant  transmission  of  a  lustrous 
substance  from  one  condition  of  light  into  that  of 
anoUier^  or  else  produced  by  suspended. aqueous 
matter  m  the  regions  of  the  atmosphere  between  the 
vanishing  meteor  and  the  obsorver. 

It  is  with  a  considerable  decree  of  hesitancy  that 
I  forward  on  these  views  to  the  "  E.M."  because  I 
am  w^  aware  that  if  they  escape  that  proverbial 
basket  which  is  presumed  to  be  ever-present  at  the 
feet  of  the  Editorial  chair— well,  the  little  attempts 
at — ^ma.y  I  use  the  phrase?— at  astronomical  calcu- 
lations which  I  have  made  will  receive,  from  the 
readers  of  *' Ours  "who  are  interested  in  these 
matters,  that  attention-~I  mean  censure— which 
they  BO  richly  deserve.  Nevertheless,  I  am  confident 
that  I  am— yee— right ;  that  the  textbooks  are, 
well,  open  to  correction.  Hence  this  letter. 
38,  Boone-street,  Lee,  Kent.       Wm.  Oowan. 


DID    THE    RAKPABT    OF 
8CHILI«BB   COME   FBOKP 

[30084.] — Aua  over  the  lunar  surface  we  see  as 
conspicuous  features  the  circular  sunk  plains  with 
raised  rings,  so  well  known  to  selenog^phers  as 
*' Craters  and  ring  plains,"  and  which  have  for  so 
long  baffled  all  attempts  at  explanation. 

As  a  nuun  feature  m  the  surface  modelling  they 
are  as  important  as  they  are  mysterious,  and  so  far 
we  can  trace  no  true  analogy  to  tiiem  in  terrestrial 
geology.    It  is  true  that  among  the  smaller  forms 
m  this  vast  series  we  see  some  resemblance  to  the 
**  craters  "  of  our  volcanoes ;  they  have  sunk.;foor« 
with  raised  rings  round  them,  though  they  are 
never  found,  like  ouis,  on  the  summits  of  cones  of 
eruption.     But  among  the  larger  forms,  such  as 
Archimedes,    an   eruptive   or   explosive  origin  is 
generally  considered  unlikely,  and  in  such  cases  as 
Fytha^pras^nearlv  100  miles  in  diameter — as  quite 
impoanble.  ^  Yet  the  singular  features  which  cha- 
racterise this  vast  series,  from,  sa3il',  Messier,  9  miles 
in  diameter,  up  to  Bailly,  148  nules,  are  of  such  a 
special  and  peculiar  nature  that  it  appears  impos- 
able  to  attribute  their  formation  to  two  such  dis- 
tinct,  or  rather  opposite,  causes  as  aqueous  and 
igneous  agency.    Many  of  them  are  obviously  in- 
complete and  either  dilapidated  or  else  incompleted 
forxns;  but  among  the  more  regular  ones  we  see 
very  clearly  the  following  f eaturas : — A,  a  circular 
or    sub-cimdar   form;    jB,  a  floor   more  or  less 
depressed  below  the  outer  surface ;  C,  a  very  con- 
spicuous and  general  absence  of  tilting  up  or  dip ; 
l>,  the  nresence  invariably  of  a  raised  rampart,  or 
ring,  wiiich  not  only  closely  fite  the  edge  of  the  ex- 
<»vation,  but  what  is  more  singular  still,  follows 
any  abnormal  irregularity  of  figure. 

There  are  other  subsidiary  features  held  in<x)m- 
mon  by  the  entire  series,  which  help  to  demonstiate 
that  all  are  due  to  one  cause.  Many  and  various 
have  been  the  attempts  to  solve  the  mysterious 
origin  of  these  unearthly  forms.  At  first  they 
were  considered  as  due  to  volcanic  action  of  some 
kind ;  but  as  telescopic  power  increased  and  scale 
was  better  realised,  it  became  evident  that  the 
"  walled  plains  "—and  later  on  the  "  ring  plains  *' 
— could  hardly  be  due  to  volcanic  forces.    Walled 

glains  are  now  more  generally  looked  on  as  related 
>  the  maria  (or  seas),  and  the  difficulties  of  classi- 
fication, where  the  series  is  so  evidently  complete, 
into  aqueous  and  igneous  origins,  is  well  seen  in 
Neison's  *'  Moon  *»  (pp.  64  to  §4)  by  all  who  try  to 
tabulate  the  series  m>m  it. 

One  of  the  first  tbings  to  arrest  our  attention  in 
seeking  for  a  due  as  to  their  origin,  is  that  all 
circular-sunk  plains  have  distinctly  raised  rings 
aronnd  them.  There  seems  to  be  no  case  of  a  plam 
20  to  50  miles  in  diameter,  sunk  3,000ft.  or  4,000ft. 
deep,  that  obviously  has  no  ring.  This  is  a  peculiar 
■nd  most  xmpottatnt  feature,  and  it  pointe  most  un- 


mistakably to  a  structural  relationship.  Naturally 
we  are  at  once  led  to  ask  what  it  means. 

(1)  What  is  the  sunk  plain  ?  How  has  it  been 
excavated,  and  where  has  all  the  material  gone  to  ? 

(2)  What  is  this  raised  ring  ?  How  has  it  been 
raised,  and  where  has  all  its  material  come  from  ? 

The  importance  of  these  questions  is  reaUsed  as 
it  gradually  dawns  on  us  that  possibly  the  ring  may 
in  some  way  have  been  derived  from  the  central 
excavation. 

To  some  observers  this  conclusion  may  seem  more 
or  less  obvious;  to  others  not  so  dear.  It  may 
appear  more  likely  that  both  the  sunk  plain  and 
raised  ring  are  due  to  rertieal  movements  of  the 
crust  alone ;  a  downward  in  the  central  area,  and 
an  upward  in  surrounding  country.  But  the  diifi- 
culties  by  this  view  seem  enormous  as  we  scan  the 
vast  series,  especially  when  we  notice  that  the 
raised  rampart  always  borders  the  depression  so  as 
to  leave  no  wide  irregular  berm  between,  and  at 
last  become  insuperable  when  we  observe  that  the 
raised  portion  dosdy  follows  abnormal  irregularitiM 
of  plan,  as  in  Schiller  and  Haiuzel,  &c. 

In  Schiller  we  have  a  vast  irregular  sunk  plain, 
112  nules  long  by  60  wide,  ''the  interior  nearly 
level,"  and  simk  some  4,000ft.  "  with  ^teep,  well- 
connected  walls,  of  very  unequal  height,"  some 
12,000ft.  above  the  indosure,  and  8,000  above  the 
outer  plain  (in  places),  a  form  which  looks  predsdy 
like  a  huge  boot-track  in  thick  mud.  In  Hainzel 
again  the  depression  is  pear-shaped,  and  the  ram- 
part follows  the  irregularity  of  figure  quite  un- 
mistakably, so  .that  independent  and  opposite 
vertical  movements  of  the  crost  over  sucn  vast 
areas,  and  with  sudi  regularity  of  figure  in  most 
cases,  seems  out  of  the  question  as  a  solution.  We 
are  driven,  as  it  were,  to  look  on  tiie  ring  as  due  to 
lateral  displacement  of  surface  material,  taken  from 
the  excavation.  If  this  is  so,  we  not  only  see 
where  the  excavated  material  has  gone  to,  and 
where  the  ring  material  has  come  from,  but  a  good 
reason  for  the  association  of  the  two  forms,  and  also 
why  the  ring  so  accurately  fits  the  border,  whether 
regular  or  irregular  in  pkm. 

In  presence  of  such  a  vast  and  complete  series  of 
peculiarly  unearthly  forms,  it  seems  unwise  of  us 
to  minimise  their  sauent  features  simply  because  we 
can  find  no  true  analogy  for  them  on  our  earth. 
Our  persistent  endeavours  to  solve  all  by  strictly 
terrettrial  phenomena  alone  must  end  (like  those  of 
a  savage  m  one  of  our  great  exhibitions,  with 
nothing  but  his  own  standards  to  guide  him,  i.e.) 
in  bewilderment.  In  other  words,  we  need,  as 
Darwin  has  pointed  out,  speculation  combined  with 
our  observation. 

But  to  return  to  our  "  sunk  plains."  One  of  the 
first  features  to  strike  the  student  about  them  is 
their  remarkable  horizontality.  Despite  minor  in- 
equalities, such  as  craters,  cones,  and  ridges,  they 
are  so  level  in  the  main — so  free  from  the  con- 
spicuous dip  seen  commonly  in  our  sedimentary 
rocks — that  the  point  is  most  noteworthy,  especially 
so  on  a  globe  supposed  to  have  been  surfaced  largely 
by  volcanic  agency. 

Practicallv,  we  may  look  on  these  floors  as  having 
once  been  all  liquid  contours ;  indeed,  Nasmyth  and 
Green  have  suggested  molten  lava  lakes  all  over 
the  surface  (poles  induded!),  and  Neison  thinks 
the  walled  plains  "related  rather  to  maria"  (or 
seas),  the  "  mountain  rings  "  being  "  closdy  allied 
in  some  wajrs  to  the  wallM  plains,"  and  ring  plains 
(or  great  majority  of  the  circular  forms),  as  "  con- 
nected by  nearly  insensible  gradations  with  both  " 
maria  and  true  craters !  (p.  57)  ;  so  tiiat  there  is 
already  a  tendency  to  look  on  these  floors  as  due  to 
some  form  of  liqmd  agency. 

Some,  it  is  true,  are  concave,  and  others  convex, 
the  larger  walled  plains  partaking  of  the  normal 
curvati^  of  the  ^obe,  which  latter  is  indeed  a 
powerful  argument  in  proof  of  liquid  origin.  But 
there  are  at  least  two  weighty  objections  to  the 
molten-lava  theory.  Firstly,  we  can  draw  abso- 
lutdy  no  distinct  hue  of  demarcation  between  lava 
floored  forms,  and  the  ring  and  walled  plains,  allied 
to  the  maria  (or  seas).  If  one  is  a  molten  lava  lake, 
now  solidified,  the  others  must  be  also.  And  vice 
versdj  if  the  walled  plains  have  been  due  to  water 
floors  (i.e.,  allied  to  maria  or  seas),  there  seems  no 
valid  reason  why  ring  plains  should  not  have  had 
water  floors  also. 

But  the  weightiest  arg^ument  against  a  general 
surfacing  by  molten  lava  lakes  is,  that  nowadays 
most  astronomers  (and  some  selenographers)  have 
adopted  the  theoxy  of  planetary  evoIutiOR  and  de- 
velopment. Istead  of  a  final  surfacing  by  intensely 
heated  and  volcanic  phenomena,  they  seek  rather 
for  evidences  of  slow  and  steady  refrigeration. 
Especially  so  on  a  (small)  globe  that  is  practically 
destitute  of  atmosphere,  water,  and  conspicuous 
colour.  Thus  the  supposition  that  the  litmid  con- 
tours of  all  sunk  floors  may  possibly  have  oeen  due 
to  water,  now  solidified,  seems  forced  upon  us. 

The  question  for  us  seems  to  be,  what  this  almost 
universal  levelness  in  the  floors  means.  ^  Is  it 
acddentel  ?  or  are  we  to  accept  it  as  fair  evidence 
of  liquid  origin  ?  We  cannot  well  ignore  the  fiict 
of  their  being  levd  in  the  mainj  though  often  so 
uneven  in  detail.  But  at  times,  as  in  Plato, 
Archimedes,  &c.,  it  is  almost  inooneaivable  how  the 


surfaces  can  have  been  formed,  except  by  some  kind 
of  liquid  agency,  and  if  lakes  of  lava  are  out  of  the 
question,  there  seems  to  be  nothing  left  to  us  but 
water. 

It  maybe  asked,  "if  these  floors  are  soldified 
water,  or  frozen  lakes,  what  ara  the  raised  rings 
which  seem  to  have  been  derived  from  themP' 
The  answer  which  is  here  offwed  is  that  these  lakes 
were  left  for  a  time  as  liquid  areas,  in  a  slowly 
glaciating  crust,  a  glaciation  which  begtm  at  the 
poles  in  the  absence  of  a  dense  atmosphere,  and 
thence  extended  to  the  eouator,  swathing  the  entire 
globe  in  snow  forms,  ana  necessarily  during  a  low 
maviTntim  surface  temperature.  The  water  vapour 
arising  from  these  lakes  in  the  ice-sheet  could  not 
travel  far,  in  consequence  of  the  absence  of  atmo- 
sphere and  low  temperature,  and  thus  piled  around 
the  margin  as  snow,  forming  the  raised  ring  while 
also  lowering  the  floor  level.  In  this  way,  it  is 
urged,  the  transfer  of  material  took  place  from  the 
sunk  indosure  to  the  raised  ring,  ana  it  would  also 
acootmt  for  the  latter  so  dcwdy  bordering  the 
former,  no  matter  what  its  size  or  shape,  as  in 
Schiller.  But  there  is  a  peculiarity  in  tne  floon 
whidi  adds  weight  to  this  view,  i.e.,  on  tiiem  we 
often  see  other  and  smaller  ring- plains  precisely  like 
the  larger  ones.  These  secondary  rin^s  (often  of 
large  size  and  with  deep  floors)  have  obviously  been 
formed  out  of  the^or  material  of  the  primary,  and 
thus  demonstrate  (a  second  time)  that^oor  and  ring 
materials  are  identical.  The  floor  material  of  NoTT 
ring  has  been  taken  up  and  transported  laterally  all 
round  to  form  ring  No.  2 — ^no  easy  job  to  imagine, 
if  both  were  of  solid  stratified  or  igneous  rock. 
This  has  been  effected  by  means  of  a  heat  vent,  or 
quasi- volcanic  orifice,  opening  under  the  main  fioor 
after  its  refrigeration,  whioi  would  mdt  out  a 
circular  area  as  lake  No.  2,  and  enable  vapour  to  be 
given  off  to  form  ring  No.  2.  If  this  new  orifice 
opened  out  under  the  main  ring  of  No.  1,  it  would 
melt  out  a  se^ent  (as  we  often  see)  and  lay  ite 
own  smaller  ring  complete,  as  Faraday  or  Stofler. 
These  secondary  rings  would  become  smaller  and 
smaller  as  secular  temperature  became  less,  and  if  a 
main  orifice  persisted  (intermittently)  over  vast 
periods,  the  decreasing  rings  would  be  laid  con- 
centrically one  within  the  other,  as  in  the  im- 
deformedf  terraced  ring  plains  like  Tycho,  at  last  the 
fioor  would  become  niaally  refrigerated,  and  any 
aqueous  vapour  thence  given  off  frx)m  tiie  orifioe 
would  pile  as  the  great  oential  cone  of  snow,  and  as 
a  true  "  cone  of  eruption." 

The  above  is  necessarily  the  merest  outline  to 
indicate  how  the  rings  Opi^s^unahly)  are  derived 
from  the  water  floorsj  ere  uiese  latter  solidified. 

Three  main  objections  have  been  raised  against 
the  above  view :  1st,  the  question  of  temperature ; 
2nd,  that  ice  vaporises,  and  would  form  an  aqueouB 
atmosphere ;  3rd,  that  snow  peaks  and  ridges  of 
20,000it.,  are  inconceivable. 

With  regard  to  the  first,  Lord  Bosse^s  resulto  rfi 
temperature  are  now  shown  to  be  mobably  erroneous, 
by  the  Allegheny  researches.  Both  ^rof.  S,  P. 
Langley,  of  Allegheny,  and  G.  A.  Young,  of 
Princeton,  have  pubUshed  their  beliefs  that  the 
maximnm  lunar  surf  ace  temperature  is  exoeedingly 
low,  possibly  as  low  as  freezing  mercury.  With 
reffard  to  No.  2,  a  reference  to  Goaot's  "  Fhysios  " 
wul  show  that  at  ver^  low  temperatures,  ice 
will  not  vaporise,  even  m  vacuo. '  Lastly,  re  No. 
3,  we  should  recollect  that  gravitation  on  toe  moon 
is  but  |th  of  ours.  That  terrestrial  ice  at  the  moon 
would  weigh  less  than  oork  to  us,  and  that  probably 
only  the  bMis  of  the  lunar  rings  and  ranges  would  m 
compressed  to  ice.  But  lunar  snow  in  falling  would 
pack  down  or  pile  up  far  more  lighiiy  than  oursy 
under  ^th  our  gravitation  (lights  than  featfaen 
or  fluffy  cotton),  a  cubic  inch  of  ours  probably 
equalling  a  cubic  foot  of  lunar  snow  in  actual  mass. 
Thus  the  vast  snow  ranges  and  peaks  would  be  of 
an  almost  inconceivable  levity  to  us,  judging  by 
terrestrial  standards.  They  would  rise  mto  an  air- 
less void,  at  a  maximum  temperature  of,  say,  minus 
SOP  or  60"*,  and  could  not  be  stirred  by  the  faintest 
breath  for  tens  of  thousands  of  years ;  their  feathery 
summite  and  surfaces  would  also  necessarily  appear 
to  us  as  hard  solid  rock  Uke  ours,  though  whiter. 
But  it  is  not  supposed  that  these  vast  snow  peaks 
and  ridges  are  eternal ;  physical  change  is  obviously, 
if  slow^,  going  on.  The  greater  brilliancjr  of  aU 
rugged  and  inclined  surfaiDes— cliffs  espeoally — 
would  indicate  that  at  perhaps  long  mtervals, 
avalanches   removed   the   surface   laytos   at  such 

S laces,  and  witii  them  the  stain  due  to  meteoric 
ust,  which  would  accumulate  on,  and  darken,  tiie 
levds  and  maria  as  we  see. 

The  latest  views  regarding  the  devation  of 
terrestrial  mountain  ranges  seem  to  be  that  they 
are  mainly  due  to  lateral  thrusts,  caused  by  suba- 
dence  of  large  areas  on  either  side  of  a  line — of 
weakness  rather  than  to  direct  upheaval  alone. 
But  neither  view  will  apparently  hdp  us  to  ex- 
plain the  mysterious  origin  of  the  vast  and  complete 
series  of  lunar  circular  forms,  a^ply  them  how  we 
may.  The  formation  of  such  a  rmg  as  Archimedes 
by  either  lateral  or  vertical  pressure  seems  out  of 
the  question. 

We  seem  driven  to  the  oondusions  that —  Ist,  The 
ring  has  bees  derived  from  the  excavated  indosure; 
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2nd,  that  these  latter  sunk  and  level  floors  have 
formerly  been  liauid  areas,  probably  lakes  of  water  ; 
and  3rd,  that  tne  rings  must  in  consequence  be 
formed  of  snow. 
Sibsagar,  Aaam,  Hay  6.  S.  E.  Peal. 


[30085.] — ^It  occurs  to  me  that  a  dia^pram  like  the 
inclosed,  only  on  a  larger  scale,  and  with  more  sub- 
divisions,  might  be  a  ^kkI  way  of  using  logarithms. 
The  horizontal  line  contains  the  numbers,  and  the 
Tertical  lines  the  logs.,  which  would  be  found  by 
looking  out  the  logs,  of  the  numbers  in  a  table,  and 


nausea,  a  cleaner  pipe,  and  one  that  needs  neither 
scraping,  steaming,  nor  brushing. 

The  moisture  which  all  tobaccos  contain  more  or 
less,  is  converted  into  steam  by  the  act  of  smoldng. 
In  ordinary  pipes,  and  most  patent  pipes,  the  steam 
is  partly  condensed  in  the  stem  of  the  pipe  (or  in 
some  chambered  receptacle  in  the  same),  forming  a 
viscid,  oily  liquid,  ^some  of  which  congeals  as  it 
cools,  and  this  clogs' up  the  smoke  passages,  making 
the  pi|)e  keen  ana  otherwise  unpleasant. 

The  inventor  of  the  pipe  under  notice  claims  that 
th^  objections  named,  and  many  of  the  objections 
ur^^  against  smoking,  are  obviated  bv  the  use  of 
this  pipe,  and  also  that,  properly  made,  it  is  the 
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applying  them  to  a  scale  of  equal  parts  correspond- 
ing to  the  horizontal  line.  Having  a  diagram  com- 
pleted in  this  way.  the  requirea  log.  of  a  given 
number  would  be  found  by  measuring  the  vertical 
line  belonging  to  the  given  number.  If  the  scale 
were  made  a  m^tie  long,  it  might  carry  1,000  divi- 
sions. I  should  like  to  know  whether  any  of  your 
readers  have  seen  such  a  diagram. 

A  Ijogfferhead. 


THE   <*BOIiL    OAIiL"    TOBAOOO   PIPE. 

[30086.] — ^Ab  tobacco  smoking  has  taken  a  deep 
root  among  ^e  social  habits  (» the  people  of  this 
and  other  countries,  it  must  be  a  matter  of  some 
importance  to  have  a  pipe  which  will  effectually 


coolest  and  sweetest,  the  most  luxurious,  and  least 
troublesome  pijM  in  the  market. 

The  pipe  is  made  of  briar,  with  vulcanite  mouth- 
piece, and  moimted.  It  can  be  made  of  any  material 
of  which  pipes  are  made.  The  following  are  amongst 
some  of  the  advantages  possessed  by  this  pipe : — 

1.  It  can  be  smoked  in  any  position. 

2.  It  is  economical,  as  all  the  tobacco  is  smoked 
up,  and  the  last  whiff  is  as  pleasant  as  the  first. 

3.  It  is  the  least  offensive  to  other  people,  as  there 
are  no  burnt  fumes  of  nicotine  to  taint  the  breath 
or  fill  a  room. 

4.  The  roll  acting  as  a  steam  trap,  steam  is  pre- 
vented from  entenng  the  mouth,  consequently  a 
cool,  though  not  over-dry,  smoke  is  obtained. 
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A  is  a  cavity  in  the  bowl-stem.  B  a  tubular  recentade  attached  to,  and  forming  part  of,  the  mouthpiece. 

C  is  the  absorbent  roll  tnrough  which  the  smoke  passes. 


separate  the  poisonous  and  irritating  nicotine  from 
the  smoke  that  is  inhaled ;  while  the  fragrant  aroma 
of  the  tobacco  is  retained.  Sudi  a  pipe,  whidi  has 
been  named  the  "  Roll  Call/'  is  described  below. 

In  a  suitable  receptable.  B,  forming  an  extension 
of  the  mouthpiece,  a  capillary  absorMnt  roll,  C,  is 
introduced,  which,  when  screwed  into  its  place,  fits 
into  the  cavitjr  A.  Through  this  roll  the  smoke 
must  pass,  wmch,  acting  as  a  steam-tirap,  absorbs 
the  mcotine-laden  steam  contained  in  the  smoke. 
The  result  is  a  sweet  smoke,  and  an  absence  of 


5.  The  smoke  entering  the  mouth  free  from  any 
poiK>nou8  irritant,  the  saliva  may  be  swallowed 
with  impunity,  and  with  beneficial  effects  rather 
than  otherwise. 

From  this  it  follows  that  the  habit  of  spitting,  so 
disagreeable  to  otiier  people,  is  reduced  to  a  mini- 
mum. 

The  price  of  the  rolls  is  almost  nt/,  as  25,  or  suffi- 
cient for  more  than  100  smokes,  may  be  had  for  one 
penny.    The  p^pe  and  the  material  employed  are 


both  patented,  and  are  sold  at  a  vety  reason&blt 
rate,  as  may  be  seen  in  the  Sale  Column. 
65,  Pike's-lane,  Gloasop.       Allen  Bowinap. 

LOOOicoTryE  history. 

[30087.1— Ths  annexed  illustrations  fonn  thm 
importuit  links  in  the  chain  of  andent  loc(n&otiT« 
history. 

The  "Lancashire  Witch"  was  a  four- wheeled 
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Lavgashibb  Wxxok. 
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engine,  built  by  Stephenson  for  the  Bolton  and 
Le^h  BaUway,  1828. 

Cylinders,  Sui.  diameter  :  length  of  stroke,  24in. ; 
diiuneter  of  wheels,  4ft ;  heating  surface  of  floe- 
tube,  66sq.ft. 

The  *' Mercury,"  No.  11,  built  by  Stephenaon  for 


"Mbecubt,"  No.  11. 

the  Liverpool  and  Manchester  Bailway,  Deoember, 
1830,  was  a  devdopment  of  the  "Planet"  type, 
having  the  frame  placed  above  the  driving  axle. 

Cylmders,  llin.  diameter;  stroke,  16in.;  driTiog 
wheels,  5ft. ;  whed  base,  5ft.  3in. 

The  "  Mercury  "  became  a  standard  pattern  of 
four-wheeled  enmne  in  this  countij  until  the  intro- 
duction  of  the  **  Patentee  "  type  in  lSd4. 

The  "  Samson,"  No.  13,  and  "  Gtoliath."  >>  \h, 
were  two  powerful  "  goods "  engines,  speoallj 
constructed  by  Stephenson  and  Co.,  for  the  Lirer- 
pool  and  Manchester  line,  Januarv,  1831. 

Cylinders^  14in.  diameter ;  stzoke,  16in. ;  wheels, 
4ft.  6in.  diameter;  heating  surface,  4d7'l0iq.ft.; 
wheel  base,  4ft.  9in. ;  weight  of  engine  and  tender, 
full,  14  tons. 

The  ''Samson,"  in  Feb.,  1831,  took  a  train  of 


<<  SAicaoN,"  No.  13. 
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goods,  weighing  164  tons  (exduaive  of  weiri»t  oi 

engine  and  tender),  from  Liverpool  to  Manchcwf 

in  2^  hours.  ,       _ 

The  following  table,  giving  the  names  of  «ngi»» 
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'which  ran  at  the  opening  of  this  railway,  1830,  has 
recently  been  disooTeredi  and  will,  no  doubt,  be  of 
interest  to  your  readers. 

OPEioNa  OF  LiYSBPooL  Aio)  Manchebteb  Bail- 

WAT,      lOTH       SEPTB3CBE&,       1830.        ObDXB     OF 
PbOGBSSZON  and  NAJCES  of  DBIVBB8. 

Name  of  Engine.  Driven  by 

Northumbrian George  Stephenson. 

Phoenix Robert  Stephenson. 

NorthStar    l^;^^^''T^' ^' 

\    (brother  of  George). 

Hocket   Joseph  Locke. 

Dart   Thomas  L.  Gooch. 

Comot    William  Allcard. 

Arrow    Frederick  Swanwick. 

Meteor    Anthony  £Duding. 

Glen  Magna,  June  17.    Clement  E.  Stretton. 


THB   FADING  OP  WATEB-00L0X7B 
DBAWINGS. 

[30088.] — ^I  HAVE  recently  read  with  much  in- 
terest an  account  of  the  discussion  which  took  place 
sonie  time  ago  with  regard  to  the  fading  or  non- 
fading  of  the  water-colour  drawings  in  the  Museum 
of  the  Science  and  Art  Depa^rtment,  South  Ken- 
sington, and  I  therefore  beg  to  forward  you  a  little 
suggestion  which  has  occurred  to  me.  In  painting 
with  water-colours  artists  use  common  water,  imd 
as  common  water  always  contains  a  numb^  of 
substances — such  as  iron,  sflicate,  and  also  varies 
greatlv  in  composition  as  to  hardneas  and  softness 
— might  not  these  substances  have  some  effect  on 
the  paints  used?  Therefore,  if  artists  used  per- 
fectly pure  distilled  water — such  as  is  used  in 
chemical  and  other  laboratories — and  which  does 
not  contain  any  of  the  above-named  impurities,  it 
seems  to  me  it  might  give  the  colours  a  chance  of 
lasting  longer. 

I  have  never  tried  the  experiment  myself,  but  I 
think  it  would  be  well  worth  trying. 

I  should  like  to  hear  the  opinion  of  some  fellow- 
reader  of  your  valuable  paper  in  regard  to  this 
subject.  James  Bowie. 

Stapenhill,  Burton-on-Trent. 

OBNAMENTINa    IBBBGUIiAB 
SUBFACES,  Ao. 

[30089.]— "  Najcwen's  "  request  escaped  me. 
The  work  referred  to  by  «*  F.  A.  M."  was  hollowed 
out  by  means  of  an  internal  cutter-bar  with  revolv- 
ing cutters  of  varying  radii,  the  use  of  the  slide- 
rest,  dial -plate,  ana  a  little  manual  dexterity. 
Other  shapes  can  be  effectually  hollowed  out  by  aid 
of  the  eccentric  and  oval  chucks.  "  F.  A.  M."  asks 
three  questions :  the  full  answers  would  necessitate 
a  pamphlet,  which  Mr.  Evans  is  no  doubt  (?)  pre- 
paring. Messrs.  Birch  and  Co.  have  this  year 
brougnt  out  a  dome  chuck  of  new  construction,  and 
very  far  in  advance  of  any  which  I  have  previously 
used  or  seen ;  this  doubtless  will  be  descrioed  in  the 
**  pamphlet,'*  if  not  I  will  endeavour,  on  my  return 
home,  to  make  a  few  remarks  thereon  if  you  care  to 
have  them.  0.  C.  E. 


UAKUAIi    PBOPBLLING  SHIPS'    LIFE- 
BOATS. 

[30090.]— This  sketch  shows  a  scheme  for  work- 
ing a  screw  in  a  lifeboat  22ft.  long,  by  hand  instead 
of  oars :  it  consists  of  a  24in.  diam.  propeller,  fitted 
to  run  in  a  wrought-iron  stem  frame  which  is  bolted 


on  to  the  keel  and  stem  post  of  the  boat ;  this  is 
driven  by  a  spur  wheel  working  in  a  pinion  upon 
the  counter  or  propeller  shaft,  at  a  speed  of  120 
revs,  a  minute. 

Some  of  the  advantages  to  be  obtained  are 
facility  and  despatch  in  starting  the  boat  when 
dose  alongside  of  a  ship,  also  the  dear  space  left 
for  stowing  passengers,  provisions,  &c.,  and  de- 
veloping the  zull  wiannal  power  expended. 

The  simplidtyof  tummg  the  two-throw  crank 
shaft  and  handle  in  flywhed — emploving  th)ree 
men — can  be  performed  by  any  able- Dooied  person 
in  the  boat,  wnere  rowing  in  a  choppy  sea  requires 
an  experienced  hand.  All  the  appliances  are  simple, 
sure  of  action,  and  inexpensive,  and  may  be 
attached  to  any  existing  lifeboat. 

Having  fittea  a  similar  arrangement  to  sketdi  in 
a  16ft.  sea  boat,  by  individual  exertion  I  obtained 
a  speed  of  2|  nules  an  hour  from  a  20in.  fine-pitch 
propeller,  going  108  revs,  a  minute.  Throe  men 
wondnp^  the'scrow  shown  in  sketch  could  easily 
maintain  a  speed  of  five  miles  an  hour.  The  steering 
can  be  done  by  hand  lines  from  cross -head  upon 
rudder. 

Considering  the  short  time  available  to  get  boats 
dear  of  vessels  sinking  through  collision  now  so 
frequent,  any  improvement  in  means  for  saving  life 
becomes  of  importance.  H.  Oasebonme. 

Carr  House,  West  Hartlepool. 


BEST  SHOES  FOB  HAi^rESS  HOBSES. 

[30091.] — I  SHOULD  much  like  a  description  of  the 
improved  **  Charlier  *'  shoe  Mr.  H.  Wilkins  rocom- 
mends,  and  also,  if  possible,  result  of  a  fair  trial  of 
the  "  Selwyn  "  shoe.  The  idea  ia  certainly  novel, 
and  worth  investigating.  What  strength  would 
you  suggest  the  steel  band  to  be,  and  what  width  ? 
and  would  you  prefer  it  to  taper  off  at  beds,  or  only 
Ko  as  f ar  l>aGk  as  a  f  plate  f  Where  are  they  to  lie 
had?  Have  you  known  of  their  being  tried?  I 
have  been  experimenting  this  spring,  and  will  give 
you  result.  Light-buut  mare,  running  out  all 
winter  without  shoes,  brought  up  for  luwut  three 
weeks  at  Christmas,  and  on  recommendation  of 
farrier^  because  her  noofa  were  almost  worn  to  the 
toe-vem ;  had  her  lightiy  shod ;  ran  her  out  again 
until  end  of  March,  keeping  light  shoes  on  her.  I 
find  her  hoofs  have  grown  a  httie,  but  dedde  to  go 
on  shoeing  her.  her  hoofs  keeping  in  first-rate  order, 
carefully  avoiding  paring  sole  or  frog. 

Another  heavier-built  brougham  or  van  horse, 
had  out  all  winter  without  shoes,  brought  up  in 
spring  and  put  to  g^entle  exercise,  still  unshod  in 
hope  of  hardening  mm  to  roads,  granite  and  sand- 
stone setts  in  the  town  and  macadanused  outside. 
His  hoof  had  grown  well,  and  presented  a  BoUd 
wall-like  surface  to  the  ground,  the  frog  being  long 
and  supple,  of  indiarubber-like  character ;  but  we 
found  they  did  not  grow  as  quickly  as  they  wore,  and 
we  ran  him  lame  in  about  three  weeks,  and  had  to 
have  him  shod  with  the  "Charlier*'  shoe,  and  so 
far  think  that  style  of  shoe  is  a  success. 

I  have  seen  a  short  description  of  a  nailless  shoe, 
but  do  not  know  anything  about  it.  I  also  note 
that  Mr.  Jeffery  recommends  one,  but  he  does  not 
describe  it;  but  from  his  description  I  take  it  it  is 
worth  examining.  Dimraid. 


The  eulogists*  Assodation  propose  to  orgaxiise 
an  excursion  to  the  volcanic  regions  of  Italy  ouring 
October  next,  in  which  ladies  may  take  part,  and 
to  which  F.G.S.'b  will  be  specially  invited. 


EEPLIES  TO  QUERIES. 

%*  In  ihmr  amtesftf  Corretpondtntt  ar4  reipeot' 
fulkf  rsquettdd  to  mmUon^  in  meh  tnftasM,  th4  tith 
tmammhtfr  of  the  qutry  atk^d, 

[68493.]— Oaiire'B  Kedical  Chloride  Silvor 
Battery  (TJ.Qu) — ^Unscrew  the  cover  and  remove 
indiarubber  band.    Unhook   the   zinc   and  silver 

Slates^and  with  a  brush  dean  out  the  holes  at  the 
}p.  Hook  on  new  plate  of  'zinc  or  the  old  one  well 
amalgamated.  Hook  on  new  plate  diloride  of 
silver,  putting  between  new  plates  eight  new  pieces 
of  Uotting-paper.  Beplaoe  mdiarubber  band.  Dip 
plates  omj  mto  solution  of  chloride  of  zinc,  20gr. 
to  ounce  of  distilled  water.  On  no  account  wet 
cover  or  interior  of  vulcanite  cell.  Cell  begins  to 
work  ten  minutes  after  it  is  made,  but  must  be  short- 
circuited  for  a  few  minutes.  They  are  a  constant 
source  of  worry,  and  are  gone  out  of  fashion  for 
medical  purposes.  J.  D.  H. 

[68531.1— Brighton  Bailway  Bnsines.— In 
No.  68531  the  particulars  of  Epeom  should  be  464, 
Epsom,  rebuilt  1882.      G.  F.  Dsmdt  Matmhall. 

[68531.1— Brighton  Bailway  Engines.— Mr. 
Mftf^hnii  "has  put  a  query  mark  bedde  484  Solent, 
and  I  presume  he  is  uncertain  as  to  its  name.  1 
believe  it  is  the  Glynde,  not  Solent.  Also  404  is  a 
six-coupled  ^ooda  tender.  I  do  not  know  if  there  is 
anotiier  engme  with  the  same  number. 

W.  £•  C  B. 

[68554.1— Bailway  Aocidents.— Down  Irish 
mail  at  Aoergele,  engine  No.  291,  name  Prince  of 
Wales ;  up  uish  man  ran  into  the  river  at  Tam- 
worth,  engine  279,  name  Stephenson,  L.  and  N.W. 

Looo. 

[68570.1— Clock  Dial.— The  dial  is  made  of 
brass,  and  has  been  formerly  silvered.  The  silver 
is  all  worn  off,  and  I  want  to  redlver  it  again. 
What  I  want  to  know  is,  What  diemicals  have  I  to 
use  to  silver  it  again  ? 

ConirrBT  Clock  Dbesseb. 

£68612.]— Flattening  Wood  for  Fretwork. 
—Thanks  to  "  Nun.  Dor."  The  question  was  asked 
on  behalf  of  a  ladv  who  can  have  the  hdp  of  no 
madiinery,  and  had  reference  only  to  sudi  thin 
boards— say,  iin.  thick— of  American  walnut,  and 
sometimee  other  woods,  as  are  purchasable  from 
those  who  supply  amateurs.  Ijiese  are  scarody 
4ver  levd,  ana  sometimes  badly  warped.  To  M 
helped  to  anv  simple  effective  method  of  flattening 
them  would  oe  a  favour.  L.  C. 

[68630.1— Ponchinff  Brau,  Ac— As  the  onlv 
answer  I  nave  seen  to  this  query  will  hdp  "  South 
Australian ''  very  little  if ,  as  I  suppose,  he  is  a 
novice  at  press  work,  I  beg  to  offer  him  the  follow- 
ing : — A  screw  press  is  the  right  thing  for  cutting 
out  and  punching  the  holes ;  screw  diould  be  Ifin. 
to  2in.  in  diameter,  and  have  a  quadruple  thread. 
Iliis  will  give  the  requisite  quick  blow  for  a  mode- 
rate stroke  of  the  arm.  The  lever  on  the  top  should 
have  an  iron  ball  about  5in.  in  diameter.  The 
press  will  stand  on  a  bench,  and  can  be  worked 
sitting.  Numbers  of  these  presses  can  be  had  cheap 
of  brokers  in  Birmingham.  To  make  the  die,  pro- 
ceed thus :  Get  a  forging  made  of  iron,  faced  on 
one  side  with  good  shear  sted ;  it  diould  be  about 
2|in.  square  (or  size  suited  to  the  press  bolster)  and 
^m.  to  fin.  thick.  After  filing  up,  mark  out  on  the 
sted  dde  the  size  of  the  blank  you  wish  to  cr 
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then  oaiefallY  drill  a  row  of  holes  all  round  within 
the  Une8,  ana  with  a  small  chisel  cut  out  the  centre. 
When  dnUing,  let  your  die  rost  on  a  hit  of  wood 
di^tly  thicker  on  one  side  than  the  other,  so  that 
when  uie  hole  is  made,  it  will  he  a  little  larger  at 
bottom  than  top.  This  will  save  you  labour  in 
fi]^.  Haying  got  out  the  oentro,  carefully  file  the 
hole  to  your  marks  at  the  top,  and  about  ^Vin. 
wider  at  the  bottom— that  is,  if  your  hole  is  l{in. 
^top,  it  diould  be  liin.  at  bottom.  Finish  the 
cutting-edges  both  inside  of  hole  and  on  face  nicely 
with  a  dead  smooth  file  or  emery  cloth,  and  then 
harden  and  temper  to  a  deep  straw  or  light  brown. 
After  hardening,  if  you  want  your  blimks  cutting 
yeiy  dean,  vour  die  will  be  all  the  better  if  its 
edges  are  rubbed  up  with  a  small  oilstone  slip.  To 
make  the  punch,  fit  a  suitable  blank,  faced 
with  steel,  to  the  nress,  and  file  up  tb.e  end 
true  and  flat,  and  nt  it  carefully  until  it  will 
nearly  go  into  your  die,  but  not  qnite.  Kow, 
wiUi  a  small,  sharp  chisel  take  a  thin  shaving 
off  the  fkoe  of  the  punch  up  to  about  |in..  of  the 
edges.  Now  put  the  j^unch  mto  the  press,  and  see 
thM  the  bolt  works  tight  and  true.  Fix  your  die 
into  its  bolster,  and  carefully  adjust  it  to  the  punch, 
and  make  it  fast.  Put  a  Uttle  oil  round  the  edge, 
and  then,  if  your  work  is  properly  done,  a  li^t 
pull  of  the  press  handle  will  force  me  punch  into 
the  die,  and  you  will  hare  a  pair  of  tools  which  will 
cut  tissue  paper,  and  which  will  be  ready  for  your 
sheet  brass.  Bear  in  mind  that  for  this  class  of 
work  the  punch  should  not  be  hardened.  If  made 
as  aboTe  dirodted  it  will  cut  many  thousands  of 
clean,  sharp  blanks,  and  the  die  wul  be  uninjured. 
To  punch  tne  small  holes,  proceed  in  the  some  wa^, 
reyersing  the  blank  against  the  gauge.  If  time  is 
an  objed;,  both  holes  may  be  done  at  once  with  a 
"peg  punch."  If  you  want  directions  for  making 
tba,  write  again.  You  would  do  the  inscriptions 
best  probably  with  a  small  drop-hammer  or  stamp. 
This  you  might  easily  make.  Turn  a  wooden 
pattern  about  the  size  ox  an  ordinary  sledge-hammer, 
and  make  it  with  a  flange  about  |m.  square  at  each 
end.  In  each  of  these  flanges,  at  opposite  sides, 
cut  V-shaped  notches,  so  that  the  hammer  can  slide 
up  and  down  between  guide-bars.  In  one  end  of 
the  hammer  get  a  wrought-iron  eye  cast,  and  in  the 
other  a  hole  about  an  inch  square  and  ^.  deep,  in 
which  to  fix  the  tool.  It  wul  be  all  the  better  for 
a  dot  hole  cast  across  the  top  of  it,  to  insert  a  drift 
to  get  the  tools  out  with.  Tou  can  make  guide- 
bars  of  a  couple  of  pieces  of  flat  or  angle  iron 
screwed  to  pieces  of  wood.  How  long  these  will 
need  to  be  will  depend  on  your  work.  Should  say 
Ztt,  will  be  ample.  Fix  the  guides  oyer  a  block  or 
Strang  bench,  with  a  pulley  on  top  for  a  cord  to  lift 
the  hammer.  This  can  be  done  either  by  the  hand 
of  witii  a  stirrup  for  the  foot,  and  when  you  get 
3rour  dies  in  poation,  a  little  xmctioe  will  soon  tell 
you  what  height  your  hammer  needs  lifting  to  give 
the  bapnttaxm  you  want.  Wx.  Taylob. 

[68643.]— Faulty  Steam  Ghixige.— How  can 
anyone  do  more  than  guess  what  is  the  matter  with 
the  steam-^uge  unless  he  has  the  opportunity  of 
examining  it  P  If  it  has  acted  well,  why  loosen  the 
two  screws  ?  The  chancef<  are  that  the  water  is  lost, 
or  possibly  the  gauge  may  be  worn  out,  for  such 
things  do  not  last  for  eyer.  M. 

[68661.]— Sand  Blast.— The  sand-bUist  patent 
has,  I  belieye,^  expired,  and  "  Qlass  Decorator  "  can 
therefore  use  it.  Fully  described  in  back  yolumes, 
and  necessarily  in  the  specification  at  the  Patent 
Office.  M.  B. 

[68656.] — ^Boiler. — ^Here  is  a  funny  query. 
S<mieone  wants  to  make  a  boiler  to  stand  apressure 
of  ^*  about  120  or  1301b.,"  and  does  not  know  how  to 
calculate  the  power  of  the  engine  it  is  to  supply. 
Surely  **  Launch  "  had  better  get  someone  to  make 
a  boiler  and  guarantee  it,  and  he  can  easily  calcu- 
late the  ''power"  when  he  has  the  dimensions  of 
the  cyUnder,  the  number  of  reyolutions^  and  the 
pressure  of  steam.  Seyeral  sketches  of  boilers  haye 
oeen  giyen  in  back  numbers.  B.  C. 

[68657.]— Sympathetic  Snail  Compass.— All 
humbug ;  what  do  you  think  Y  Similar  things  can 
be  found  in  the  dauy  and  weekly  press,  especially 
in  those  orgass  which  sneer  at  science.  But  why 
did  not  the  querist  write  and  inquire  of  the  editor 
of  the  publication  referred  to  P  But  that  is  imma- 
terial :  he  would  haye  been  as  wise  as  he  is  now. 

Kaxtstos. 

[68669.]— 2CidIand  Bnglne  Ko.  3.— Possibly 
this  engine  has  been  illustrated  (saye  the  mark)  m 
proyious  Nos.,  but  if  there  is  anything  special  aliout 
it  a  "  picture  "  would  no  doubt  be  sent  by  someone. 

C.  M.  P. 

[68669.1— Stereo-lffetal  Dross.-**  B.  B."  can 
find  a  method  of  clearing  his  metal  in  back  yolumes 
— ^notably  in  the  articles  by  Mr.  Bayies,  who  seems 
to  haye  dropped  out  of  these  columns  lately.  See 
p.  247,  No.  947.  J.  C.  T. 

[68676.] — Chameleon  Weather  aiass.— Most 
likely  some  preparation  of  chloride  of  cobalt ;  but 
nalfy  as  this  is  one  of  those  thmss  that  can't 
interest  jnaay,  I  think  the  querist  mig^t  experinient 


for   himself,  or  procure  the   specification  of  the 
patent,  and  then  ne  will  haye  all  about  it.     S.  P. 

i6868l.]— Preservation  of  Copper  Boilers.— 
that  need  be  done  is  to  keep  them  dry.  They 
may  be  smeared  oyer  with  a  **  wipe  "  of  dean  fat 
mixed  with  a  little  whiting.  S.  P. 

[686860  —  Overhead  Motion.  —  Is  not 
'*  H.  E.  W."  aware  that  '*  oyerheads**  of  various 
patterns  haye  been  frequently  illustrated  in  this 
paper ;  or  does  he  imply  that  tnose  are  incapable  of 
doing  "  real  work**  m  iron  and  wood;  or  what  is 
it  he  does  mean  ?  Surely  he  does  not  think  that  the 
Editor  would  find  space  for  such  an  article  eyeiy 
time  someone  who  does  not  read  the  paper  asks  for 
dimensions  of  the  shafting  and  all  otner  parts,  and 
so  on.  "H.  E.  W.**  should  see  VoL  XXIT.,  in 
which  he  will  find  a  lot  about  oyerheada ;  but  they 
have  been  frequently  illustrated.  A.  M. 

[68689.1  —  Eleetrioally-Beoordinff  Anemo- 
meter.—I  haye  spent  a  considerable  amount  of 
time  (and  I  am  glaa  to  say  with  some  little  success) 
in  designing  and  making  apparatus  for  transmitting 
the  rradings  *of  meteorological  instruments  to  a 
distance,  the  vane  and  barometer  included,  for  the 
anemometer  named.  I  should  fix  a  stud  with  a 
platinum  tip  in,  say,  the  toi-mile  index  wheel,  so 
that  this  would  make  a  good  rubbing  contact  oyer 
each  revolution  of  the  wheel,  with  a  spring  also 
tipped  with  platinum  and  insulated  from  the  case 
of  instrument  by  a  wood  or  ebony  blodc :  connect 
one  binding-screw  with  the  metallic  part  of  the 
anemometer,  and  fix  the  other  on  the  oase  of  the 
^ring  named ;  if  the  insulation  is  ^ood  a  current 
will  pass  only  when  the  stud  is  touching  the  spring. 
The  recording  instrument  may  be  cheaply  made  by 
taking  the  moyements  out  of  one  of  the  cheap 
timepieces;  the  dial  and  hands  are  not  requirea. 
Fit  on  the  hour-hand  spindle  a  narrow  drum,  say 
9in.  in  diameter^  which  may  be  of  wood.  I  made 
mine  out  of  a  tm-lid  and  soldered  it  to  spindle; 
make  a  long  slot  in  the  drum  where  it  comes  oppo- 
site the  winding  aquare,  to  pass  the  key  through 
for  winding  up.  I^e  oif  the  pendulum  rod,  and 
fix  on  or  lengthen  same,  so  tnat  the  dock  will 
reyolye  the  drum  once  in  24  hours  instead  of  12.  A 
paper  band  dirided  into  24  equal  parts  is  placed  on 
the  drum  to  receiye  the  record.  Oyer  an  electro- 
magnet fix  an  armature  carrying  a  point  or  pencil, 
so  mat  when  contact  is  made  the  pencil  wUl  tap  the 
paper  on  the  drum  and  make  a  dot,  and  each  dot 
wiU  represent  a  ten-miles  reading  of  the  anemo- 
meter. By  replacing  the  paper  eyery  day  a  good 
record  may  be  kept.  The  sketch  will  expuuin. 
A,  drum ;  B,  slot  in  same ;  C,  electro-magnet ;  B, 
armature ;  ii,  pencil ;  F,  pivot  for  carrying  anna- 
ture ;  G,  spiral  spring  to  keep  armature  from  magnet 


solying  this  problem  without  the  aid  of  trigo- 
nomeSy ,  when  it  becomes  oompaiatiyely  easy ;  bat 


as  I  have  no  tables  of  the  trig,  ratios,  I  ahall  not 
attempt  it  here.  W.  E.  H. 

[68796.]— Menflnration  Bxoblem.— Thoe  aze 


/OO 


r/cf 


too 


-o  V  C/ 


r/G.z 


two  answers  to  this  problem,  as  the  road  may  cna 
the  field  in  two  ways,  and  yet  answer  all  the  ooa- 


when  no  current  is  passing ;  H.  screw  for  regulating 
fall  of  armature,    ulock  not  snown.        G.  T.  B. 

[68759.]— Oculist's  Formula. — Another  reader 
would  be  glad  if  *'  Derfla  **  would  kindly  giye 
the  information  mentioned  —  i.e.,  describe  the 
** Dioptre'*  system,' show  how  to  convert  into 
inches,  and  to  And  focus  of  glasses.  L.  C. 

[68796.]— MensurationProblem.— "  J.  C.  Q.," 
in  nis  solution  to  this  problem  on  p.  333,  made  a 
fatal  error  in  the  following  way : — ^Let  A  B  C  D 
represent  the  field  haying  its  diagonal  A  C  corre- 
sponding to  the  diagonal  of  the  road  AGCF. 
which  is  a  paredlelo^tam.  Produce  GF  to  E,  and 
draw  E  A  perpendicular  to  C  E,  which  represents 
the  width  of  the  road.  Then,  according  to 
"  J.  C.  Q.*s**  reasoning,  the  length  of  the  road 
=  y^CA*  -  EA*.    But  in  the  right-angled  triangle 

C  E  A ;  the  side  CE  «  vG  A*  >-  E  A*.  Therefore, 
the  length  of  the  road  =  0  E,  which  is  manifestly 
absurd,  because,  AGCF  being  a  parallelogram,  its 
length  must  be  either  OF  or  G  A.    I  see  no  way  of 


ditions  of  the  problem.  Figs.  1  and  2  show  the  tvo 
ways.  I  haye  taken  the  road  as  being  10ft  wj« 
instead  of  lOin.,  which,  I  suppose,  was  a  m"**^ 
Ihe  difference  in  the  areas  of  the  roads  in  the  tvo 
figures  is  less  in  the  case  of  a  narrow  road. 

Fza.  1. 
0  •  ^  X  10  s  6ft 


e  =  y/m*  +  100»  -  V13,600 

Also  (J  =  y/{a  +  *)«  +  W 

<}»  =  (  <7+  *)•  +  10*  -  36  +  6*  +  '^ 

4-100 
.-.  13,600  -  *»  +  6  ft  +  136 
^  +  6  ft  +  (S)«  =  13^464  -f  9 
ft  +  3  =  V13,473 

ft  «  say  116-07  +  3  »  U^'W 

Area  of  road  =  119-07  x  10  =  l,l90'78q.ft- 
Area  of  rest  of  field  «  6,000  -  1,190-7  -4,809-3iqJ«- 
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rf  =  y  K  10  t=  loift. 

(  -  ylS.fiOOMtorFie.  1. 
l»or"=  v'(rf+  ')'  +  10* 

e*  =  (lOi  +  0'  -t-  10'  -  196  +  tO|  I 


»  X  10  -  BBOsq.n. 
6,000  -  890  =S,110wi.ft. 

ing  i. 

f  the 
0,  which  IB  giren  in  S.  P. 
mpaon's  boolcon  "DTuuuo-ElectricMachuiery" 
.  (^tiou,  ISSS),  on  pagaa  387  tnd  3SS. 
R  =  extonuJ  resubuice. 
r,  s  umatura  leautanoe. 


Ths  economic  ooeffident  n  ii  the  latia  of  the  oieful 
electric  energ;  BTail&ble  in  the  external  circuit  to 
the  total  elec&ic  eneny  dereloped.  By  Joule'i  law 
there  ii  developed,  m  t  aeoondi  in  the  external 
drcoit,  oaeful  work  a  ^  B  f ,  and  in  tfaa  auna  time 
there  u  waited  on  heatbig,  onergy  spent  in  ehont 
=  ■■'''■',  and  energy  waitM  in  anoature  m  u'r^l, 


leta  than  with  long  onn,  it  ia  well  that 
r  length  ahoold  not  greatly  exceed  3'S  to  4  times 
r  diameter,    fi.  A  number  of  corea  bedding  int4> 
■ame  pole-piece,  each  beios  aeparately  wound,  ia 
greatly  to  be  aioided.  sinoe  the  close  proximity  of 
Bie  opposing  ooils  o(  wire  aoU  most  injnriously  and 
wutsfully.     6.  Where  good  wrought  iron  or  veiy 
■oft  "malleable"  castings  are  used  tor  the  oon- 
struction  of  the  F.M.  cores,  a  Terr  fair  proportion 
between  the  weight  of  the  iron  in  Uie  armature  and 
that  in  the  field- magnet  cores  may  be  token  asTtol 
— at  least,  such  is  my  aiporienco,  oitending  now 
nearly  ten  yearn.    To  sum  up :  Never  use  con- 
tire  palea.    Having  constructed,  according  to 
iiles  previously  given,  an  armature  of  the  size 
and  wmgtit  to  take  the  necessary  amount  of  wire, 
let  the  F.M.  oores  hare  a  weight  of  from  seven  to 
eight  times  that  of  the  iron  in  the  armature.    Let 
the  F.M,  cores  be  drculai  in  section,  or,  at  least, 
a*  nearly  so  ■■  ponible.    Let  not  the  leiuEtb  ol  the 
cores  exceed  four  tames  their  diameter.    Never  me 
a  number  of  parallel  nu^et  cores  of  the  same 
polarity,  but  substitute  a  single  core  of  equal  maai. 
S.  Bottohb. 
[68830.J— Onttinr  Shaet  Iron.— Pay  a  visit  to 
the  Lydney  Tin  Works  and  see  their  method,  or 
take  a  run  to  Birmingham  and  inquire  at  one  of  the 
factories  where  sheet  brass  is  rolled,   or  write  to 
Hessrs.  Rhodes,  of  Wakefield,  for  a  description  of 
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For  this  ratio  to  be  a  ntaximmn,  it  is  clear  that 

'('+°f  +  S+*r) 


— 'BbS1CT7£IA. 

[68813.1— BoK-aartBraka.— lammuchobligc- 
to  The  Lydnay  IHspenser"  for  his  reply  on  above, 
bat  am  still  in  the  dark  es  to  virtues  of  either  of  the 
brakes  he  recommends.  I  had  hoped  I  might  hear 
result  from  som«  of  your  numeroos  readers  at  their 
azperience  with  them.  I  find  inventors'  glowing 
loscriptioas  as  a  rule  are  much  more  sanguine  than 
9zpenence  justiSce.  I  have  heard  of  one,  but  am 
mabte  to  drop  upon  it,  that,  according  to  the 
leecriptioii,  answers  the  requirement  ve^  well,  so 
reapasB  once  more  upon  your  space  and  readers' 
ndulgence  in  hope  of  finding  the  right  thing, 
ffliat  is  wanted  is  an  eooDomiial  and  eifective 
irak:e  aa  easy  for  driver  to  handle  as  ordinary  hand- 
•rake  in  a  waggonette^  and  that  does  not  throw 
reight  on  horse's  back  m  two-wheel  trai 

[6SS2S.1— I>7iutA».— To  calonlate  the  b««t 
mount  of  iron  and  the  beat  form  to  be  osed  in  Uie 
snBtmotion  of  the  cores  for  the  field-magnets  of 

yuainiiB,   the  following    facts    must  be  *■- ■- 

■ind  ;   1 .  The  beat  worEng  state  for  a  d   

'fa«ii  the  F.H.'s  are  only  helt-saturated  with 
UiKnetinn.  Taking  6,000  ampere  turns  ] 
ici  aa  the  saturaling  point  d!  Uie  very 
-oil,  we  mav  take  2,500  as  the  maximum  number 
(  permissible  tor  the  very  beat  soft  iron.  Cast  iron 
Ula  considerably  below  this — some  brands  nearly 
D  per  c«nt.  2.  Since  a  body  of  dreular  section  has 
le  greatest  area  for  the  leut  periphery  (Thomp- 
311),  it  follows  that  the  solid  cylinder  ia  the  best 
jnn  to  give  to  field-magnet  oores.  3.  Since  oon- 
scutire  poles  tend  to  produce  an  antsgonistic  o: 
eutral  point  at  the  junction,  it  is  weU  to  avail 
a  as  lar  as  poaaibte.    For  this  reason  the  modi 


.]— OoolShOD.— "Proviiions"  will  haf* 
to  some  more  substantial  method  of  driving 
„  _ air-propeller  to  cool  his  shop  than  wound- 
up weights  or  the  energy  derived  from  a  colunutof 
hot  air  arising  from  a  gaa-Jet.  A  ^S.P.  gas,  staun, 
—  *"*  ~ir  etifiue  or  turbine  would,  under  any  cir> 
ces,  be  a  necessity.  I  preaume  ha  propoaes 
to  force  the  cold  air  in  his  cellar  into  hia  warm 
shop.  In  this  case,  he  must  see  that  there  is 
-  ample  and  direct  supply.  I  should  prefer 
exhauster  such  aa  is  made  hj  the  Black- 
I  Air-Propeller  Co.,  of  Fore-street,  London, 
I  fan,  and  I  have  no  doubt  that  that  com- 
pany would  send  "Provisions"  oae  of  their 
detuled  oatalogues  on  ^plication.  There  would, 
I  thiikk,  be  no  difficnlty  m  branching  off  the  cold 
air  to  several  points  in  uie  shop.  3o  mudi  depends 
upon  local  oirenmstuicea  that  only  general  infor- 
mation can  be  given.  It  "Provisions"  will  oom- 
muniate  with  me  (see  my  address  in  "  Wanted"), 
and  give  mg,  say,  sketdi  of  shop  and  cellar,  show- 
ing walls,  doorways,  windows,  open  space  from 
which  it  is  oont«uplated  getting  supply  of  cold  air 
.11..  !.._  I  X...!^  ..; !.:_  _».. 


A  14ft.  focus  la  B  very  loug  one  [ur  izfiu.  miiiur, 
and  it  has  the  disadvantage  of  having  a  large  focal 
image  when  obaerving  the  sun  or  moon.  It  has, 
however,  also  the  advantage  ot  having  a  very  small- 
diamet«r  stellar  oone  at  12in.  bom  thj  focus. 
Taking  ths  diameter  of  the  aun  and  moon  at  32ft., 
the  focal  image  is  1'663S,  and  the  diameter  of  the 
frustum  of  the  oone  wliose  base  is  12fin.,  small  end 
I'SUSin.,  and  lensth  leSin.,  is  2' 3271m.  at  12in. 
from  Uie  focus ;  2{in.  tor  the  size  of  the  flat  is  nn 
doubt  large  enou^,  though  there  is  not  much 
margin.  I  should  certainly  not  have  a  larirer.  This 
is  just  an  instance  in  which  it  would  be  wcdl  to  have 
two  Sata,  aa  2)in.  needlessly  obstructs  the  light 
when  looking  at  stars.  The  diameter  of  the  cone  of 
rays  whose  taae  isl24iD.,  and  length  lG8in.  at  12in. 
tram  the  focus,  is  only  O.STSin.,  so  that  a 
is  amply  large  enough  for  all  but  large  objecui,  nuuu 
avthe  snn  and  moon,  and  utdlisea  the  most  valuable 
part  of  the  mirror.  In  the  EHOuaa  Hecranio  tor 
Hanh  23,  1883,  p.  61, 1  gave  mlee  toooded  on  data 
ot"F.R.A.8.,"  for  ealculation  of  focal  imagee  by 
simple  Sgures,  and  also  for  (he  calculation  ot  ooner 
wtuch  "BolarFoeua"  may  like  to  refer  to. 

Fordlngbridge.  T.  Wb9ti.ub. 

[68840.]— FUt  Klxror  fbr  Newtonlftn.— With 
all  due  deference  to  our  friends,  "F.B.A.S."  and 
Ur.  Linscott,  I  tliinlt  thev  give  ths  size  of  flat 
'      large.     The  light    reflected  from  a 


;  to  the  eyepiece.    U  i 
xis  is  larger  than  U 


flat  is  used  whose  m 

B  of  rays,  where  th$  fiat 
cms  It,  men  a  poinon  oi  light  is  stopped  out  from 
the  mirror ;  hut  if  too  small,  then  a  portion  of  thi 
cone  is  not  diverted.  My  opinion  is  this :  the 
diagonal  ought  to  be  the  exact  size  of  the  cone  ot 
rays,  where  it  cuts  it,  and  neither  more  nor  less. 
Any  rays  falling  outsids  the  trae  cone  must  be  false, 
and  tberoforo  better  shut  oS.  A  mirror  \2^m. 
diameter,  14tt.  focus,  and  with  Qie  flat  placed  12in. 
within  the  focal  plane  ot  the  mirror,  will  have  a 
diameter  of  -S75in.  at  the  point,  so  that  a  flat  lin. 
minor  axis  ought  to  be  ample.  With  my  12}in. 
mirror,  103in.  focus  and  diagonal  Hin.  mim  the 
apex,  the  diameter  of  the  cone,  where  the  diaponot 
cats  it,  is  I'Tin.  I  find  on  using  a  flat  Ifm.  in 
minor  axis,  taldng  out  the  eyepiece  and  putting  the 
naked  eye  in  its  position,  I  cao  see  the  entire  mirror 
reflected  in  the  flat,  and  when  I  put  a  stop  on  large 
mirror,  shutting  oS  all  except  Jin.  of  mai^in,  I  get 
the  reflection  of  this  portion  in  the  eyepiece.  These 
to  support  my  theory.  I  give  it  for  what  it 
rth,  and  it  I  am  wrong  I  wiU  be  pleased  to  be 


oomicted. 
[68843.]- 


Sed.— Before    going    to  tiie 
fxpenae  ot  any  attempt  to  make  this,  either  see 
Howe's  patent  spring  bod,  or  get  a  drawing 
from  Hews.  Heal  and  Son,  upholsterers,  Tol 
hun-oourt-road.  London.     I  do  not  know  the  prioe 
they  are  retailed  at;  but  when  I  saw  the  H>ecimf 
recently  I  estimated  that  this  admirable  httle  fol 
up  bedstead  could  be  made,  it  in  large  quantities,  .. . 
3s.  6d.  each.      It  is  very  snperior  to  the  one  flgnred 
by  "  PhoB.  Bron."         The  Ltdhex  DwPKiraRB. 

[88851.]— Cool  Shop.— While  lodging  at  a  pi 
viuon  store  some  yean  ago  in  the  Quaker  Cit^ 
icmarked  to  the  proprietor  how  cool  the :' 
store  seemed-   He  showed  me  then  the  ca 
the  doorsteps  ot  back  and  front  doors  there  were 
gratings  in  which  be  kept  blocks  of  ice.    These 

itingshe  kept  charged  with  ice  during  the  hotter 
*    '  '       whidi  seemed  to  keep  everything 


■  City,  I 
leothis 


days  and  nu^ts,  w 
within  beantif ul  ai 


shop  via  cellar,  perhaps  I 
detailed  information,  which  may 
ot  special  interest  to  your  rsadsis. 


iUldgl 


»,  however,  be 


[68856.]— Tramamittan.-To  Ms.  BoTMnra.— 
The  Huiming'B  transmitter,   ■■   described  in  Hie 

British  spedfloation  No.  3647,  Sept.  16,  1878,  con- 
stats SBentiBllv,  aa  shown  in  cut,  of  a  cironlar 
wooden  case,  D,  in  two  halves,  having  the  bell- 
shaped  month  in  the  upper  half.  At  A  is  a  thin 
sheet  of  platinum,  denohsd  at  its  edges  by  a  ring, 
but  perfectly  free  to  vibrate  oentrally.  To  proteot 
this  diaphragm  from  injury,  it^  mmal  to  plaeea 
flne  wire  gaosa  or  "  gnd  "  acnsi  the  monthpiac«. 


At  C  is  a  plate  of  graphite,  or  platiDumg  and  the 


town  plate  C  with  the  terminal  C.  To  these  two 
terminals  are  also  connected  tha  battery  and  in- 
duction ooiL  S.  BOTTom. 

[688S9.]-Otittlii»  Blook«  of  WBt  Olna.— I 
have  Bome  knowledge  ot  the  m«lfing  of  glue  on  a 
consideiaUe  scale,  but  am  not  aware  that  any  of 
the  large  makers  have  any  maohins— properly  so 
called— for  the  purpose  of  cutting  the  glue  into 
sheets  or  cakes.  Contrivances  for  facilitating  the 
process  thero  are,  however,  some  ot  which  I  will 
try  to  describe.  The  ancient  method  waa  to  cut 
the  contents  ot  the  coolers  into  cross  sections,  or 
blocks,  cold  water  being  run  upon  the  top  otthe 
ooDgealad  man,  and  the  thus  separated  blocks  were 
then  lifted  out  and  placed  upon  a  table.  A  stad 
wire  stretched  in  a  frame  after  the  manner  of  a 
bow-saw,  the  wirehammared  flatand  Bled,  so  asto 
have  one  sharp  edge,  was  then  drawn  horkontallj 
through  the  block  of  glue,  tha  workman's  ^>roned 
breast  forming  a  atop  to  ths  wire.  Hie  required 
thickness  of  cake  was  regulated  merely  by  tUa 
'-  finger  and  thumb.    It  was  sarprudng  how 


t  glue 
nxidetable 


this 


aa  each  cake  had  tc 

lediately  it  was  cut,  there  w 

ot  time.    A  simple  improvemeni  upon  lus  "  noios 

the  field"  in  some  important  factories  to-day.     It 

iding  a  number  of  light  wooden 

J.  fl_____.__.  .(  which  are  a  Uttls 


frames,  the  inside  &nen 
larger  than  the  blocks  ot  glue  ..  _. 
thickness  of  the  frames  regulates  that  ot  the  cakes 
of  glue.  Thoae  framee— six  or  eight,  more  or  leas — 
being  placed  one  above  another,  are  deftly  1itt«d 
and  placed  over  the  block  of  glue  upon  the  table, 
when  the  cutting  wire,  as  before,  is  quickly  drawn 
between  each  frame,  and  through  the  inclosed  block 
ot  glue  which  is  thua  slioed  into  as  many  cakes. 
The  frames  ore  then  as  deftly  lifted  off  in  a  pieoe, 
and  placed  over  another  block  laid  down  in  readi- 
ness and  similariy  treated  to  the  first,  which  is 
meantime  being  snatched  away  cake  by  cake  by 
boys,  and  Isid  upon  nets  to  dry.  This  plan,  properly 
organised  as  to  division  ot  labour,  u  a  rapid  one. 
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Anolliei  method  adopted  bf  a  large  toauof  acturer  is 
an  toUowB : — The  oonleota  of  a  cooler  previoiul; 
looeened,  lint  not  cro«B-cut.  ia  turned  out  entire 
upon  the  middle  of  a.  long  table.  The  ODolen,  and 
confequentlj  the  blocks,  ore  G|ft.  long  by  Cm.  by 
Bin.,  or  thereby.  The  labia  lua  upon  it«  jurface 
tiPD  loneitudinjil  RroOTafl  llin.  apkrt;  the  block 
of  ^lue  la  placed  between  thoae  groovea.  A.  box 
conartjng  of  three  aidea  only^viz,,  a  bottom  and 
tiro  ddea,  without  endi,  and  about  '2ft.  in  length, 
ii  mada  c^  inoh  ■edional  dimenaioDB  that  the  edgoe 
ot  the  adea,  when  the  box  ia  turned  liottom  up,  fit 
looaelf  into  the  groovea  in  "     '  " 


eqnired  to  be 
7&S  operation  ia  paiformed  by  ahding 
Uie  1mx  to  one  end  of  table,  placing  the  ontting 
win  or  knifeintheoppMnoMnotohnof  the  front 
end,  then  ptuhing  the  apparatua  along  over  the 
block  of  glue,  the  wiie  eotaiing  the  soft  inbatanoe 
.....  ^itMitiipuahedalong.  Upon  raai^hing 
r  end,  the  wire  ia  atdfted  into  notchea 


cut  into  -     -  „  ,    , 

a  knife  preaaed  downwardi  through  all  the  eheeta. 
A  aquad  of  boy>  tlien  lift  off  the  oiksi,  and  phwe 
upon  nets,  while  another  block  of  glue  laid  upon 
another  partof  the  table  ia  being  cut  up.  I  hope 
the  above,  withont  diagnma,  will  be  dear  to 
"  Glue,"  and  of  auffident  mtereat  to  general  readera. 


[68870.]— SUde-Saat  fbr  Gap  lAthe.— I  ex- 
pect the  qnaiiat  ia  not  provided  with  a  bridge  to  hii 
gap.    lathstioF  Sx. 

[68870.]— aUd*-BMt  on  Oaii-Bsd  Lathe.— 

If  yon  cannot  get  the  aaddle  fastened  down  except 

at  Bin.  from  the  mandrel,  pertiape  you  could  shift 

the  toat  heodatock  3in.  in  the  direedon  of  the  gap. 

J.  M.  Welltood. 

[68S74.]  — Btchromate  Bottle  Battsry.— 
Copper  the  enda,  then  lolder. 

W.  Pebbev  Uatcock. 

(68875.]  — IKiU-M  Pow»r.— "No  Sig."  baa 
omitted  to  give  the  "  time  "  in  which  it  is  required 
to  raiHi  1121h.  to  a  height  of  30ft.  Without  this 
data  it  is  impoaaible  to  got  at  an  aniwer.  The 
standard  E.P.  being  33,(W0ft.lb.  per  minuts,  it 
fotlowi  that  the  above  duty  oould  be  done  in  a 
minute  by -911H.F.  I  cannot  auite  aee  the  drift  of 
the  latter  port  ot  the  query.  It  sotona  to  me  like 
asking  what  H.P.  duty  a ''pawl"  or  "detent"  is 
doing,  when  a  weight  has  been  raised  (say,  1121b. 
to  30n.]  and  ia  supported  there  by  the  "pawl"  or 
"detent";  or,  supposing  this  weight  has  been 
tailed  the  30ft.  by  hydrauuc  ram,  ana  the  pumping 
liaring  stopped,  the  weight  is  held  20  seconds,  '2U 
minutes,  hours,  or  days  (lodn^  sight  of  leak^c). 
what  H.P-  is  being  exhausted  m  the  act  of  holdiijg 
the  weiRht  for  the  respective  periods. 


[6887T.]— PUwter  of  Paria.— There  is  no  ptac 
ti<sl  diffeiaice  between  the  varioai  tormi  of  colcinn 
sulphate.  Why  not  try  the  effect  ot  heating  thi 
set  plaster  ?  Sx. 

[68878.]— Id»htnInB  Condacton.-It  is  nov 
an  open  queatinn  whether  it  is  necessary  to  be  w 
particular  as  formerly  regarding  the  reiielance  to  E 
of  a  conductor.  A  oonduclor  having  Iw.  R.  to  £ 
was  coosideted  in  ^ood  order :'  now,  I  very  much 

doubt  whether  it  a  of  much  consei,- '  ■'■-  ^ 

resiat.  be  lOw.  or  even  20w.  It  seems 
future  iron  will  be  used  in  place  of  copper, 
paradoxical  as  it  may  appear.  While  Dr.  Lodge's 
views  are  still  "  aub- judice,"  I  must  forbear  to 
express  any  definite  opinion. 

W.  PeaoEs  Matcock,  A.I.E.E. 

[88879.]  -  AODomnUtor.  —  E.M.F.  .  2  volli 

ull  up  jour  spiral  with  white  fell  interleaved,  o 
thick  fabric  d~'  — ■-■-■ ■' — 


Another  weak  point,  shared  by  aU  three  inventors 
'  "  gean,  is  the  nmnaroDS  levers  and  joints 
/  two  eccentrics,  requiring  constant  lubri- 
cation, and  soon  wearing  slack  nevertheless.  In 
'  ot  these  drawbacks  the  oscillating  links  have 
their  ground  hitherto ;  but  signB  are  not  want- 
ing that  ^igineeis  are  at  last  about  to  abandon 
ipler  and  more  etiective  Bears.  Joy,  in 
,  made  a  great  step  in  advance  with  his 
improvement  of  Hackworth's  slizig-Unk,  and  it  ii 
surprising  that  his  gear  is  not  more  extensively 
used,  at  oil  events  in  vertical  and  inverted  engines, 
. .  which  it  is  better  adapted  than  to  the  majority 
of  horizontal  engines  having  the  valve  chests  at  the 
sides  of  the  cylinders.  Probably  there  is  some 
prejudice  against  employing  the  connecting-rod 
ins£ead  of  an  eccentric  to  work  the  gear.  Acting 
LppoeJtion,  I  have  designed  a  single-eccen- 

— '"'S  ""^  expansion  gear,  sketch  of  which 

I  append.    Beaidea  a  constant  lead,  this  gear  has 
the  advantage  over   the   ordinary  link  motion  of 
fewer  moving  paila,  and  the  saving  of  price  and 
■pace  of  an  eccentric.    The  sketdi  shows  the  slotted 
hnk  (a  modification  ot  the  Hackworth-Joy  sling- 
link),  held  vertically  by  a  rod  from  the  rsvendng 
lever,  and  ^voted  on  its  centre  to  a  standard  —  *' 
slide.    In  this  position  the  valves  move  tt   ... 
ount  of  lap  and  lead  only.     The  direction  of  the 
engine  and  the  cut-off  are  determined  by  the  in- 
-'■--''--  given  to  the  link  by  the  reversing  lever. 
C.  L.  B. 
]— Bicycle   Bpokaa.- To   SHak£BFBA% 
.   .    . — 1  d<ni't  know  the  shop  method,  but! 
should  proceed  aa  foUows  :   (1)  Strike  out,  full  size, 
— !_i — -presenting  the  inner  surface  or  inside  of 
the  wheel ;  (2)  a  circle  ontside  the  &nt 
t  a  distance  from  it  equal  to  thickness  of 
metal  at  the  bottom  of  the  rim  ;  (3)  circle  same 
the  huh — all  three  ciiclea,  of  course,  from  a  ct  _ 
>n  centre ;  (1)  measure  the  distance  from  circle 
No.  2  to  circle  No.  3— that  wilt  be  the  length  ol 
spoke  from  the  under  side   of  the  head  to  the 
beginning  of  the   screwed   part.    If  you  have  i 
screwing  tool  to  fit  in  the  square  chuck  of  youi 
lathe,  you  maf  fix  a  stop,  or  stop  the  bottom  of  thi 
tool  up  so  that  it  will  not  scrow  Iwyotid  a  certaii 
point ;  or  you  may  hold  it  in  the  vice  in  a  positioi 
equal  to  the  length  of  thread  required,  and  taki 
lur  screw-plate  down  till  it  juat  touches  the  vice 

akes  in  screwing  a  standard  spoke. 

Birmingham.  Hall. 

[68e91.1-BS»Kneto  K»ohin«.— To  Mb.  Bot. 

iss. — ^The  bobbins  for  a  magneto  machine  having 
a  6in.  magnet  should  have  cores  jin.  in  diameter, 
"~  long,  with  thin  iron  flanges  top  and  bottom 
in  diameter.  The  space  between  tho  flanges 
should  be  mied  in  with  No.  28  silk-covered  wire. 
This  will  require  nearly  Jib.  (l2o7.)  ot  wire.  For 
details  of  mounting,  &c.,  see  my  "  tUeobical 
Instruments  for  .Amateurs,"  section  63. 

S.    BOTTONX. 


infer  that  the  light  in  your  dark  room  la  ot  the  right 
colour,  so  the  fault  lies  elsewhere.  If  you  will  cm 
fully  follow  the  instructions  1  give,  1  think  you  ^ 
succeed.  I.  See  that  you  are  using  good,  fn 
collodion,  of  a  pate  stjnw  colour.  '1,  Let  your  aili 
bath  be  made  up  oa  follows ; — 

Nitrate  of  silver 

Distilled  water 


Rol 

W.  PbBKEH  MiTCOCK. 

[68881.1— IJnk  Motion.— The  great  fault  of 
both  Stephenson's  and  Oooch's  hnk  motions  i'  " 
inequality  ot  the  lead  at  the  various  points  ol  . .  . 
oft :  and  though  Allan  has  con«ct«l  this  fault,  he 
boa  only  done  so   at  the  sacrifice  of   simplicity. 


-.  ,.-.--, -n  the 

12  hours  in  the  dark  room.     This  will 

saturate  the  bath  with  iodide  of  silver,  snd  prevenl 

drop  of  nitric  add  to  each  pint 


-    Ferrous  sulphate  120  grains. 

Water Sox. 

Glacial  acetic  acid 2  drachms. 

Aloohol    2  drachms. 

Do  not  use  cyanide  of  potassium  for  fixing,  but 
make  up  a  solution  ot : — 

Sodium  hyposulphite 4o] 


ought  to  get  with  -a  given  light,  yon  must  protsel 
in  a  inethodi(«l  manner.  Which  are  you  uidng-s 
portrait  lens,  or  a  view  lensF  It  the  tonoer,  M 
your  sitter  be  placed  out  of  doors  against  a  lut 
backgronnd  (a  dark  grey  workhouse  blanket  dna 
fell)  toeing  the  north-  Let  him  or  her  hin 
dark  jacket  and  whit«  oollar.  Focni  toj 
carefully,  until  you  can  distingoish  clearly  the  tje- 
lashee  and  tho  pupils  of  the  eyes.  Replara  the  ap, 
Remove  the  ground-glaia  screen,  place  in  the  dut 
slide.  Now  take  a  quiet  observation-  Iiitsns- 
■  iti  a  clear  blue  sky  overhead?— then  jivsiii 
exposure.  (Not  eh  as  fast  as  you  can  oonut, 
but  atout  ei^t  beats  of  your  pul«ej.  Is  it  s  ing 
day,  no  haze,  but  no  sou? — tboo  give  10  leixiiidi 
iiposure.  Is  it  a  dull  day  with  a  covered  ikj,  bul 
itill  no  haze  i'— give  30  seconds.  These  eiposon 
ire  for  a  good  oollodion,  and  between  the  hoon  of 
lOa.m.  and  3p,m.  in  the  summer  months,  ^up- 
sosing,  however,  you  are  uting  a  view  lens  wilht 
jtop  tyth  the  focal  length,  ot/llG.  Then,  in  lull 
sunshine,  you  may  give  five  seconds  in  the  shade, 
~~  shaded  subjects  10  seconds,  and  on  dull  diyiU 
20  seoonds.  Now  aa  to  development,  (k  mts 
your  dark  room  and  see  that  you  havp  tH 
at  hand.  Pour  out  the  measured  quaatiTj 
of  developer  (into  a  clean  measure,  miiid}, 
have  your  ivsier  close  at  hand,  doss  Toiir 
room  careftiUy,  open  your  dark  frame,  ind, 
taking    up   the    plate    by    the   aame    comer  Uiu 

-oUodionisod  it  in  the  left  hand,  flood  it  svaJj 

developer.       Now  watch  it  carefully,  holding 

„ the  time  qnite  leveL     If  property  exposed,  tho 

picture  will  appear  almost  inunediatsly.  If  i  ps- 
trait,  fix  your  attention  on  the  fac«  and  qieaiill;  on 
"---yea.   As  soon  as  you  can  see  the  face  diitindlj, 

the  plate  with  water,  and  rinse  oSthedoT*- 

loper.  The  dark  jacket  should  show  very  lif> 
gnynesa  by  reflected  light,  looking  slmoil  til 
it  were  the  unchanged  flLn,  while  by  transmElfd 
light  the  folds  that  catch  the  light  shoulil  be  muksi 
by  a  slight  deposit.  The  eyea  ahould  shuw  qnitc 
clearly.  It  is bettecto  over-expose  alittle  in  Ih^ 
le  pictures  than  to  under-expose,  provided  llic 
be  dashed  on  immediately  tho  picture  ii  on'- 

picture  is  uiider-eiposed,  it  develops  sIobIj. 

the  high  lights,  such  aa  the  collar,  the  fonheiX 

out  flratand  attain  very  great  deuBty.  sothii 

ng  at  the  plate  by  tranamitted  light— ;-«-, 
.-,_ng  through  Uie  plate — they  appear  vory  Uict 
indeed  ;  bat  the  shadows  are  very  heavy  and  then 
is  no  detail  in  the  black  jacket  or  the  hair-  .^T 
attempt  at  pushing  the  development  only  reiolQ  m 
dulling  tiie  ahadows  with  a  spangly  deposi  ''I 
■'  :.  On  the  other  hand,  if  the  picture  ii  '=5 
1  OTET-eiposed  it  starts  out  altogether  hi:  i 
,  ia  all  very  poor  and  thin,  the  face  lot»b  iw* 
and   shadowless,    while    the   black    jacket  a 


iposure,  he  will  get  a  better  ida  of 
■eot  exposure  means  than  pages  of  mi;!" 
n  can  give  him.    The  picture,  Bft*r  btna 
develo'ped,    should    be  well  washed    in   a  pntb 
-■ — m  of  water,  and  then   flied  with  the  pie- 
recommended    above   until    all   trace  of  bl« 
-e  has  disappeared,  and  the  deep  shoAni  iw 
k  jacket,  ic)  show  nearly  aa  dear  gla«.    Tta 


the  plal 


.    _  .lerformed  m  davli^t,  a 

has  onco   been   floodeJ  with  the  ficK 
solution.     After  fixing,  another  and  very  thinJii 
wasliing  must   take  place,  and  must  be  cnotjnrid 
until  a  drip  from  the  plate,  allowed  to  fall  oo  it* 
tongue,  tastes  like  pure  water,  without  any  »"^- 
ness.  The  plate  should  than  bo  quickly  dried  bei^ 
a  bright  red  tire,  and  when  quite  dry,  »nd  oein' 
cold,  varnished  with  amber  in  chiorofomi.  or  sal"     . 
in  benzole,  on  the  collodion  side.    The  picture  U<!    j 
brighter  and  whiter  if  now  blacked  on  tht  pi*« 
side  ;  but  if  it  ia  neoesaatr  to  show  the  ohj'  .'J^ 
their  natural  position,  the  Bronswick  black  mnH  "    I 
pound  on  the  collodion  aide.  S.  BorrMt-       | 

[68S05.)— Aooomulatora    to     Brlw   {H-f 
Uotor  for  One  Hour.— The  following  nJ'^lf;^^ 


t  you  u 


mingtoa 


JH-P- 


Water.. 
Now  aa  to  the  actual  taking  of  the  pict 


„  ., . .. therefore.  JH.P.  373  •" 

One  of  the  best  JR.P.  motors  with  which  I «  "^ 
Quainted  requires  10  cells  ot  tho  T  type  ot  emio'' 
lator  to  drive  it  well.  Since  each  cell  eas  f"- 
amp^-res  at  2  volts,  this  is  eqnal  to  «0  wii*  ^^ 

motion.  "  Now,  the  moat  that  a  man  emi  tr  m  *• 
way  of  driving  a  dynamo  b  about  -^H.F.i  ''i  * 
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7d  watts.  An  ordinary  hand  dynamo  for  lighting 
would  only  give  3  or  4  amperes  at  20  volts  nressure ; 
hot  this  wcmld  hardly  do  for  charging  the  above 
cells,  as  they  require  a  charging  current  of  18 
amperes.  Sapposinff,  however,  that  the  dynamo 
were  wound  specially  to  give  this  current,  with 
only  3  or  4  volts  pressure,  tiie  time  of  charging,  so 
B3  to  get  1  hour*s  discharge,  would  be  nearly  5 
hours.  As  to  charging  by  chromic-add  cells,  we 
must  remember  thM  each  cell  of  accumulator  re- 
quires an  E.M.F.  of  2*5  volts  to  charge  it,  so  that 

10  cells  m  25  volts.  13  chromic-acid  cells  would 
give  this  if  coupled  in  series ;  but,  for  safetj^^ssake, 

14  or  15  should  be  used.  The  current  given  b^ 
these  cells  on  the  short  drcuit  is  over  24  amperes  (if 
the  plates  aro  about  4in.  by  4in.) ;  therefore,  15 
chromic-add  cells,  running  for  little  over  an  hour, 
would  fully  charge  the  10  accumulator  cells.  Cost 
of  15  cells,  home-made,  say,  3s.  each  s  £2  58. ;  cost 
of  charge  for  *  15  cells,  say,  31b.  chromic  add  at 
7id.  -Is.  lO^d. ;  31b.  sulphuric  add  at  3d.  »  9d. ; 
total,  2s.  7id.  This  charge  would  run  the  battery 
for  3  hours.    Zincs,  4d.  per  pound. 

S.  BonoNS. 

[68897.]—Con8tant  Onrrent  Batteries  for 
.Kedioal  Purposes. — ^No  really  constant- current 
battery  is  available  for  medical  purposes,  because 
thev  are  generally  required  to  be  carried  about, 
and  portability  and  constancy  are  almost  incom- 
patible.   The  most  convenient  for  carxying  about 

15  certainly  the  **  Victoria*'  Ledanch^.  But  this 
runs  down  in  about  20  minutes,  but  soon  recovers 
itself.  The  most  constant  for  home  use  is  certainly 
the  Daniell ;  the  most  ffenerally  useful  the  chromic- 
add  cell  with  lifting  elements.  One  of  these  is  as 
powerful  as  four  ordinary  Leclanch^s. 

S.  BOTTOKE. 

[68898.J— Bnsine  Query.— The  whole  of  the 
question  is  one  on  which  leading  marine  engineers 
hold  conflicting  opinions.  For  mv  part,  I  cannot 
see  what  difference  it  can  make  after  the  engine  has 
made  a  revolution. 

Bristol.  T.  C. 

[68899.]  —  Bnffine  Driving.— How  can  the 
condenser  bother  you  in  finding  the  H.P.  of  an 
engine  ?  The  gauge  shows  the  vacuum  in  the  con- 
4enBer,  and  bv  doing  away  with  that  amount  of 
resistance  to  the  exhaust  virtually  adds  that  amount 
to  the  pressure  in  cylinder,  as  compared  with  a 
high-pressure  engine.  Find  the  H.P.,  then,  as  for 
high-pressure  engine — viz..  by  taking  the  mean 
pressure  and  area  multiplied  by  piston  speed,  and 
divide  by  33,000. 

Bristol.  T.  C. 

[68902.]— Tire  Bendlnflr.— Three  rollers  form- 
ing a  triangle  is  the  machine  used  for  this  puipose. 
When  the  querist  has  made  several  pattons,  several 
machines,  &c.,  then  "  He  that  Don*t  now  Know" 
how  to  do  it  will  have  found  out  that  he  could  have 

gurchased  a  machine  ready  to  hand  at  many  times 
iss  than  his  failure  has  already  cost  him.    Try 
JRhodes,  machine  maker,  Wakefield. 

The  Lynzfjsy  Dibpenseb. 

[68906.]— Trioyole  Battling.— Look  at  the  left 
side  of  the  front  wheel  axle.  If  there  is  a  mSting 
round  the  edge  of  cone,  slacken  the  nut  outside 
the  fork,  ana  turn  the  milled  cone  till  it  is  tight, 
then  turn  iX  ^  quarter-turn  back ;  tighten  the  nut 
outside  the  fork  up,  and  I  think  your  wheel  will  be 
right.  W.  W.  W. 

I 

[68909.]— Piston.— The  junk  ring  has  nothing 
at  all  to  do  with  the  water  collecting  in  the 
cylinder.  The  fault  is  likely  in  the  bcfler ;  perhaps 
,  you  have  not  enough  of  steam  space,  and  the  steam 
in  issuing  from  the  boiler  carries  a  quantitv  of  the 
water  along  with  it.  Then,  again,  if  the  boiler  is 
at  a  distance  from  the  engine,  and  the  steam- pipe 
not  properly  lagged,  water  may  enter  the  cylinaer 
owing  to  condensation  in  the  steam- pipe. 

J.  M.  Wellwood. 

[68912.]— liathe.— If  leading  screw  is  three 
-threads,  put  a  thirty-wheel  on  mandrel ;  if  four 
threads,  use  a  fokty-wheel.  (Write  Lloyds,  of 
3irxnin^am.  for  their  list  of  change- wheels.)  Use 
ten  pitdi,  which  will  be  about  4)in.  dixoneter  by 

1 1  in.  wide ;  so  put  the  pillars  5in.  apart,  and  have 
a  loose  centre  to  put  m  end  of  mandrel  to  bear 
against  the  bar.  Wheel  about  3in.  from  head.  Use 
a  Dolt  for  gap  piece. 

Bristol.  T.  C. 

[68916.]— Kodel  ZXynamo.- To  Mb.  Bottone. 
— ^Kot  knowing  to  which  type  or  size  of  dynamo 
you  refer,  I  am  somewhat  puzzled  to  answer,  more 
especially  as  you  do  not  state  whether  it  U  series- 
-'wound  or  shunt-wound.  However,  since  it  runs  as 
a  motor,  it  should  act  as  a  dynamo.  If  series- 
TMTOund,  it  must  be  driven  so  as  to  rotate  its  arma- 
-ture  in  the  opposite  direction  to  which  it  rotates 
when  acting  as  a  motor.  If  shunt- wound,  it  must 
lie  driven  the  same  way  as  it  runs  as  a  motor.  It 
jnay  be  that  the  field-ma^ets  have  not  retained 
sui&cient  residual  magnetism.  To  effect  this,  re- 
TooTe  the  armature,  test  the  present  magnetic  pod- 
^on  of  the  poles,  and  then  send  a  strong  current,  of 
jprell^  high  JB.H.F.,  around  the  fleld-magnet  wires, 


in  such  a  direction  as  to  confirm  and  strengthen  the 
existing  magnetic  polarity.  If  you  cannot  succeed, 
and  care  to  send  it  to  me,  carnage  i)aid,  I  shall  be 
most  happy  to  look  at  it  and  tell  you  wliat  is  wrong, 
gratis. 
Carshalton.  S.  Bottoice. 

[68918.]— Copper  Wire  Changes.— To  Mh. 
Bottone. — The  following  table  gives  the  diameters 
in  decimals  of  an  inch.  In  conformity  with  the 
glorious  state  of  muddle  whidi  pervades  all  the 
English  system  of  weights  and  measures,  all  three 
are  used,  and  it  appears  to  be  quite  a  matter  of 
option  as  to  which  is  supplied : — 
■^      V  t  Browne  and 

Nmnbac    of  standard.  Birmingham.      Sharpe 
wiregauge.  *         (Ameri^). 

000000 *464 none none. 

00000 *432 none none. 

0000 -400 •4;34 -46 

000 "372 -425 -40954 

00 -348 -380 •  -3648 

0  :  ....  -324 -340 -32495 

1  '300 -300 -2893 

2 -276 -284 -25763 

3 -252 -259 -22942 

4 -232 -238 -20431 

5 -212 -220 -18194 


you  must  avoid  the  use  of  HCl.  Dissolve  lOgr.  of 
the  salt  in  150cc.  AmHo  and  150  water,  add  ToOcc. 
HNO3  +  150  water,  stand  till  cool,  and  decant 
from  any  deposit.  Na^eCysNO — can't  say.  Per- 
haps too  much  alkali.  Sic. 

[68940.]— The  Fratton.— I  saw  this  engine  last 
summer  working  the  Hayling  Island  branch.  It  is 
a  four-coupled  tank.    I  have  forgotten  the  number. 

W^.  £.  C.  B. 


UNANSWERED  QUERIES. 


-*♦«- 


J%»  ntmhen  amd  tUUt  of  queriu  wkiek  rtrnudn  «ium- 
aw^nd  /or  Jbfe  wuk»  ara  inatrttd  in  tkU  luf,  eutd  if  $tUl 
tinannoered  ar»  repealed  /our  leeeke  ^terwarda.  We  tnui 
tmr  readere  wiU  loek  ever  the  list,  and  iend  what  v^crwuMiom 
tkeg  can  for  tke  hen^  oftMr/eUow  eomtributoram 


6 
7 
8 
9 
10 
U 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 


-192 
•176 
-160 
•144 
•128 
•116 
•104 
-092 
•080 


•203 -16202 

•180 •144'28 

-165 -12849 

•148 -11443 

-134 -10189 

•120 -09074 

-109 -08081 

-095 -07196 

.083 -06408 


•072 -072 -06706 

•064 -065 -05082 

•066 •058 -04526 

•048 ^049 ^0403 

-040 -042 -03589 

-036 -035 -02196 

•032 -032 -02846 

•028  -0'28 •02534 

-024  -025 •02257 

•022 ^022 -0201 

•020 -020 •om 

•018 •OW '01594 

•0164 -016  -01419 

•0148 -014 '01264 

•0136 -013 -01125 

-0124 -012 -01002 

•0116 -010 -00893 

-0108 -009 -00795 

-01     -008  -00708 

.0092 -007  -0063 

•0084 -005 -00561 

•0076 ^004 ^005 

S.  Bottone. 
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68832.  To  Mr.  Stretton,  p.  248. 

68641.  Briok  Arches,  248. 

68648.  Betting  up  Watch  and  Clock  Springs,  248. 

68650.  Pivots  and  Pivot  Turning,  248. 

68666.  Weighing  Water,  248. 

68666.  Chloride  of  Lime,  249. 

68668.  Surface  Condenser,  249. 

68678.  Foot  Lathe,  849. 

68679.  Harp  Lute,  by  Light,  848. 
68683.  BoUer  Flanges,  249. 


VSETTTL  AND  SCIEHTIFIC  ffOTBS. 


[68926.1 — ^Dynamics. — ^The.  fallacy  here  seeroa 
to  me  to  ue  in  the  assumption  that  if  the  engines  are 
of  unequal  power,  the  more  powerful  one  neces- 
sarily does  work  on  the  less.  This  is  only  true  when 
the  speed  of  the  less  powerful  engine  is  greater  than 
it  would  he  if  it  were  unattached  to  the  train,  and 
were  consuming  the  same  amount  of  steam  on  the 
same  road.  In  this  case  work  is  being  done  on  the 
engine  in  raising  its  speed,  and  it  is  actually  a 
hindrance.  If  this  speea  is  the  same  as  it  would  be 
if  the  engine  were  free,  it  does  not  affect  the  train 
at  all,  since  it  neither  eznends  ener^  on  the  rest  of 
Uie  train,  nor  has  work  aone  upon  it.  If,  howeyer, 
its  roeed  is  diminished  in  consequence  of  its  con- 
nection witii  the  train,  it  muRt  be  doing  work  on  the 
train,  which  work  may  be  represented  by  its 
dmiinution  in  speed,  or  loss  of  kmetic  energy,  and 
in  doinff  thiswonc  it  lessens  that  which  the  i&n^er 
engine  has  to  do,  and  is  thus  of  service  in  increasmg 
the  speed.  H.  C.  Hatcbaft. 

[68927.]— Pnmp   Valvea.— Make   them   l^in. 
diam.,  and  use  the  same  size  pipes. 
Bristol.  T.  C. 

[68934.]— Electrical  Trlcyole.— 1.  Not  reckon- 
ing ths  cost  of  the  tncyde  itself,  which  may  be  of 
any  pattern,  provided  sufficiently  strong  to  cany 
motor  and  accumulator,  we  nuiy  say — |H.P. 
motor,  £10;  ten  accumulator  cells,  T  type,  £14. 
2.  Cost  of  recharging  by  battery^  3s.  8.  Aocumu- 
latoiB.  4.  Yes,  I  beheve  the  Act  isstiictiy  enforced. 

S.  BonoKE. 

J68936.]— Kickel  OmcibleB,  &o.— If  you  will 
ier  to  Sutton,  you  will  find  that  ^ou  are  directed 
to  use  powdered  bichromate  dried  in  an  air-bath, 
and  not  the  fused  salt.  I  do  not  understand  your 
next  question  about  "  native  state."  If  what  I  am 
led  to  suppose,  it  is  impossible.  In  presence  of 
much  HCI,  Hy9  throws  down  Pb  as  a  red  ppt. 

Sx. 

[68937.]— Tert  Solution,  *o.— To  "  Sm.'»— The 
soap  test  is  not  of  much  value,  excej^t  for  soft 
waters  containing  little  or  no  magnesia.  Get  a 
pamphlet  entitled  "The  Analysis  of  the  Public 
Water  Supplies  of  Bngland,"  reprinted  from  the 
Analyst,  z  ou  will  there  learn  aU  about  it.  Pub- 
lished by  J.  Davis,  201,  Old  Kent*road.  If  you 
require  a  solution  of  AmHMoOi  for  pptn.  of  rO^, 


Oarbon  and  Carbon  Plata. — Our  old  adver- 
tiser, Mr.  Oeorge  G.  Bkckwell,  of  26,  26,  and  27, 
Irwell-chambeis,  W.,  Liverpool,  has  lately  yery 
considerably  improved  his  carbon  nlant,  and  is  now 
producing  what  we  believe  is  the  nnest  carbon  plate 
that  can  be  made,  of  any  shape  and  size.  Ag- 
glomerate blocks  are  a  speciality  with  Mr.  Black- 
well,  as  he  imports  his  own  manganese,  and  has 
fixed  special  grinding  machinery,  which,  coupled 
with  hu  carbon  plant,  enables  him  to  produce  in 
any  quantity  at  the  lowest  prices. 

Boyal  Cornwall  Polytechnio  Sooiety.^-Ilie 
57th  annual  exhibition  of  this  useful  county  society 
is  announced  to  open  at  Falmouth  on  September 
lOth.  It  will  be  remembered  that  during  the  past 
three  years  the  society  brought  to^tner  at  its 
annual  exhibitions,  for  the  information  and  in- 
struction of  the  public,  series  of  exhibits  iUustra- 
trative  of  the  productive  wealth  of  Cornwall  and 
Devon,  including,  in  the  first  year,  rocks,  buQding 
materials^  stones  for  ornamental  and  general  pur- 
poses ;  mmerals,  metallic  and  earthy ; — m  the  second 
year,  days,  including  architectuial  and  sanitaiy 
ware,  fire  and  ordinary  building  bricks,  and  pot- 
tery, domestic  and  ornamental ;  and  in  the  tnird 
year  chemicsl,  textile,  and  general  manufactures. 
There  is  reason  to  believe  tl^t  these  several  series 
of  exhibitions  of  local  products  and  industries  haye 
not  only  interested  visiran  to  the  Polytechnic :  but 
haye  auo  conveyed  a  knowledge  of  tiie  productive 
wealth  of  the  two  counties,  far  and  wide,  and  have 
led  to  business  being  transacted  with  the  continents 
of  Europe  and  America.  The  committee,  feeling 
encouraged  by  the  success  attending  these  special 
exhibitions,  have  resolved  to  continue  them,  and 
have  selected  for  the  next  annual  exhibition  the 
subject  of  domestic  lighting,  to  be  represented 
under  the  following  heads :— Electricity,  gas,  oil, 
and  candles.  Medals  are  offered  in  the  varioua 
sections,  and  it  is  hoped  that  a  very  comprehensive 
collection  will  be  brought  together.  Tlie  subject 
to  be  treated  cannot  fail  to  interest  all  classes, 
embracing,  as  it  does,  every  kind  of  iUuminant  in 
ordinary  use.  In  addition  to  this  special  feature, 
the  Polytechnic  Exhibition  will  embrace  mechanics 
in  its  bearing  on  mining,  sanitary,  domestic,  and 
general  industry;  also  fine  arts,  photography, 
natural  history,  and  all  those  aepartments  of 
science,  industry,  and  education,  whicn  has  marked 
its  lon£  and  usidul  career.  Prize- lists,  entry  forms, 
and  aU  information  may  be  obtained  on  applica- 
tion to  the  secretary,  Mx.  E.  Kitto,  The  Observa- 
tory, Falmouth. 

NsAS  Coldbath  Fields  Prison  the  outlet  of  the 
famous  spring  has  been  found  that  once  flowed  into 
the  Fleet.  Still  more  interesting  is  the  fact  that  in 
carrying  out  certain  building  operations  near  at 
hand,  a  portion  of  one  of  the  vrharves  along  the 
Fleet  banks  has  been  laid  bare.  The  tiinbers, 
though  blackened  by  age,  were  in  excellent  preser- 
vation ;  and  from  their  size  and  solidity,  it  is  evident 
that  in  bygone  days  vessels  of  no  inconsiderable  size 
must  have  been  wont  to  discharge  their  cargoes  at 
the  spot,  which  is  a  mile  due  hqtUl  of  the  Thames. 
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[68Mai— Staininor  Terracotta.— Would  any  of 
yonr  rMders  tell  me  now  to  Btain  terraootta.  or  umilar 
day.  a  dark  or  black  colour  T  I  haTe  aome  tnooaandB  of 
■mail  articleB  to  enamel,  and  the  day  being  a  red,  it  is 
diffiealt  to  store  tbem  quite  blade  without  pnttinff  on 
three  to  four  ooats.  Some  dark  stain  that  would  pene&ate 
the  day  jtreTions  would  hdp  me  mudi.  Any  hint  wfll  be 
eeteemed.^Dux  Spixo. 

£68944.1— OaloTilatlnff  the  ICoon'e  Position.— 
Ifibank  *'F.B.A.8."  for  his  information  in  his  last.  It 
appears,  then,  that  I  am  in  the  right  way.  Now,  one 
more  Question,  and  I  have  finished.  Will  ''^F.B.  A.S."  be 
so  good  as  to  say  how  am  I  to  find  the  sidereal  time,  or 
R.A.  of  the  meridian  of  Oreenwidi  ?  One  example  will 
suffice  if  it  be  devoid  of  mathematioal  intricades.— Rdbic. 

[68945. 1—Dimaxno.*—  To  Mr.  Borroirs.  —  I  have 
flniiihefl  the  dynamo  after  yonrinstmotionBin  the  "  E.M.." 
and  find  that  the  armature  heats  very  much  while  at  work. 
Is  there  anv  remedy  for  this  with  this  kind  of  armature  7 
Would  building  the  armature  up  of  punchings,  ^^tft^H  of 
■olid  casting,  answer  for  long  running  7— J.  B.  B. 

[68946.1— Aoids,  fto.— Will  any  of  vour  chemical 
readers  londly  say  how  a  substanoe  may  be  freed  fkom 
sulphuric,  nitric,  oarbonio,  fluoric  borade  add.  Sec ;  or 
give  me  name  of  ohemioal  work,  detailing  such  processee— 
ie.,  for  rendering  a  subataaoe  to  a  state  ox  purity.— 
Btudsxt. 

[689470— Kanohester  Dynamo.— To  Mb.  Bot- 
TOWS.— Will  you  kindly  give  ouant^,  and  nuge  of  wire 
fbr dynamo,  aa  per  sketch;  also  diieotiana  f or  winding. 


aadprobaUeoat-pnt!   Osainaketlie  F.1C.  coses  larger, 
if  neoemary,  for  incandeaoent  lampe.- H. 


r6e94&3-Oalffe'B  Chloride  of  Silver  CeU. 
^Will  Mr.  F.  W.  Mason,  or  Mr.  W.  Penen  Mayoock, 
kindly  give  instructions  how  to  fuse  the  chloride  of  diver 
to  the  ouver  wire  of  the  above  batteiy  I  The  liquid  I  use 
is  a  solution  of  sine  chloride,  Zn  Cl«— 1  part  in  6  of  water. 
Win  this  be  right!  I  mav  also  add  that  I  use  the  above 
•dution  aa  a  soldering  fluid.— Wibb  Jack. 

[68948.]— Wood  Palp.— In  the  course  of  our  busineas 
we  make  a  large  quantity  of  shavings,  borings,  amd  cuttings 
from  moulding  and  tenoning  machines,  would  it  be 
possible  to  reduce  these  to  wood  pulp,  in  wfaidi  form  we 
could  easily  utilise  them ;  but  atpresent  they  are  a  nuisance. 
The  timbcor  is  all  pitdi  pine.— Burbxa. 

W;68960.]— Bnuh  Dynamo.— To  Mb.  Bottokz.— 
ould  you  kindly  sive  me  some  suggestions  as  to  the 
manufacture  of  Brush  djnamo  out  of  a  cast^ron  zing  |in. 
thick,  lin.  rim.,  and  8m.  diam.,  divided  into  six  equal 
parts.  I  have  had  two  sheet^ron  zings  cut  out,  so  that 
they  project  i  on  inner  ride,  and  Ijin.  on  the  outer  side. 
Tike  extra  inch  is  to  aUow  of  six  grooves,  lin.  deep,  being 
cat  to  wind  wire  in.  One  is  plaoed  on  eadi  side  of  the 
ling,  and  hdd  on  by  screws,  being  a  substitute  for  a 
srooved  whed.  I  intended  to  use  Kol  14  wii«^  about 
l-16in.  thick,  intending  to  put  two  or  three  Uyezs.  Field 
magnets  made  of  8  sneet-iroo,  |in.  thick,  damped  to- 
gether to  form  like  Jamin*s  maisnets  *  they  are  separately 
exdted  by  three  celk.  three  pint  sue,  driven  by  hand- 
power  multiplying  wueds  Ift  in  diam.  Tdl  me  best 
number  layers  of  wire  on  annature  and  fidd  magnets,  sixe 
of  wire,  and  wdght  on  both ;  whether  fidd  magnets  will 
do  what  your  new  depolariser  is ;  how  the  wire  is  to  be 
wound  on— it  will  be  very  difficult  on  armature— what 
number  of  lamps  I  may  expect  to  light;  approximate 
E.M.F.  and  resistanoe  7— R.  J.  Beios. 

[689S1.]— Freesing'lEaoliinea.— I  am  in  search  of  a 
freezing  madiine  for  domestic  use  in  a  semi-tropical 
country.  Fertiaps  some  of  ^rour  ootrespondents  could 
answer  me  the  following  qnenes  on  the  point.  1.  Is  the 
ammonia  system  the  best  7  2.  If  so,  are  amall  machines 
tobe  had  workcdby  ammonia  7  8.  The  names  and  addresses 
of  makers  of  such  7  A  machine  named  the  "  Arctos  "  has 
been  mentioned ;  but  I  have  so  far  been  unable  to  obtain 
any  particulars  as  to  ito  construction.— €.  W.  H. 

[68062.]— Tlnnlnff  Oase-Hardened  Artiolea.- 
I  nave  a  quantitv  of  case-hardened  malleable  castings 
that  I  want  well  tmnkg.  My  turner  in  Birmingham  t^s 
me  that  his  method  of  tinning  will  soften  the  castings 
again ;  and  this  would  make  them  usdess  for  the  puxpose 
required.  I  should  fed  greatly  obliged  if  any  of  your 
numerous  correspondents  could  advise  me  where,  and  by 
what  method  I  could  get  this  work  dODe7  I  may  say  1 
have  fitted  up  a  smsll  appar^us  on  the  Boedeor  and 
Boucherprooess,  aa  described  in  Bpon's  *' Dictionary  of 
Bmrineenng,"  page  1.877.  I  have  used  cream  of  tartar, 
and  nroto-chloride  of  tin ;  but  1 4o  iu>t  get  satisfactory 
results.  I  shall  be  glad  to  reodye  any  practical  informa- 
tion on  the  Bobjeot.— Caux, 


[68953.] -Differential  Eanationa.— Some  of  my 
little  calculus  problems  seem  to  attract  attention,  so  I 
will  venture  to  trespasa  with  one  more  original  one,  and 
will  be  glad  if  one  or  more  of  the  mathematical  corre- 
spondents will  check  my  result,  and  give  a  sketch  of  their 
method.  At  one  time  I  had  to  cross  the  Oanges  fr&* 
quentljr  in  a  small  steamer,  the  distance  being  several 
miles  m  the  rainy  season.  Wishing  to  find  the  rate  at 
which  the  current  was  moving  at  various  distances  from 
the  shore,  the  boat  was  made  to  go  in  a  straight  line  at 
right  angles  to  the  stream.  This  can  easily  be  done  by 
watching  objects  on  the  shore  with  a  binocular.    Now,  in 


order  that  the  boat  may  move  in  a  straight  line,  her  head 
must  be  made  to  point  at  various  angles  (see  diagram).  If 
the  speed  of  the  boat  is  6miles  an  hour,  tiiat  of  the  current 
will  oe  b  sin.  Q  miles  an  hour.    In  this  way  I  found  that 

the  speed  of  the  current  varied  very  nearly  directly  as  the 
distance  from  the  shore,  and  in  the  middle  of  the  river  y 

was  45°,  or  Binds  —_  The  problem  then  is  this:— 
Given  the  rate  of  the  boat  or  h,  the  value  of  sin.  61  in  the 

middle  or    -L.  .  Also  given  that  sin.  0  is  =  Oat  the  start 
•/2 

and   — =  in  the  middle,  and  varies  directly  aa  the  dis- 

tanoe  from  the  shore  between  these  ^winte  (that  is  to  say, 

that  at  any  point  jc,sin.  0  will  be  = '^^^J.^  where  D  is  the 

D 
whole  distance  from  iaide  to  side).    Then  we  require  to 
find  what  is  the  distance,  D,  having  observed  the  time,  T, 
that  it  takes  to  cross  the  river,  or  given  D  to  find  T.    I 
find 

b  * 

Also  show  that  if  the  water  were  not  moving,  but  the 
boat  was  goinf  at  the  same  rate  and  making  the  same 
angles  witn  a  fixed  line  as  before,  the  courser  of  the  boat 
would  be  two  half-quadrants  of  a  drde,  the  radius  of 

which  is  ^  (see  figure).— M.I.C.E.,  Bath. 
^/2 

[66954.]— Eigrlit-Da/  Olook  Brass  Dial.— wm 
some  of  your  readers  inzonn  me  how  to  dean  and  laoauer 
the  brass  dial  of  my  eight-day  dock  7  What  is  the  best 
add  to  use,  and  what  colour  to  make  the  lacquer  t  Also 
how  I  am  to  use  it7  The  figures  and  name  plate  also 
want  to  be  whitened.    What  is  the  best  vray  7— w.  J.  T. 

[68056.1— Barlow  Lens.— Can  "F.R.A.8."  or  amr 
reader  give  me  the  following  information  7  1.  How  much 
does  a  Barlow  lens  add  to  the  magnifying  power  of  an 
evepiece  7  2.  Does  it  abscvb  much  light  7— what  propor- 
tion 7  8.  What  effect  has  it  iq>on  definition  7  4.  Is  tuoere 
any  advantage  in  using  it  with  a  low-power  evepiece 
rather  than  an  evepiece  of  a  power  eoual  to  both  i  6. 
How  is  it  adjusted  7  Is  there  a  certain  distanoe  from  the 
fidd  lens— varying  with  each  particular  power— at  which 
it  should  be  plaoed,  or  is  it  put  into  tne  draw-tube  at 
random,  and  allowed  to  remain  in  the  ssme  podtion 
whatever  powers  are  used  7  6.  What  particular  kind  of 
work  is  it  most  suitable  for,  and  under  what  conditions 
and  with  what  poweza  is  it  most  effective  7  7.  What  is  the 
prindple  of  optics  involved  in  its  use  7  8.  Can  it  be  ad- 
vantageondy  used  in  photographic  work,  so  as  to  secure  a 
larger  fidd,  and  if  no!t,  why  not7  In  speaking  to  several 
amateur  observers,  I  find  such  unoertamtv  and  divernty 
of  views  that  I  gladly  avail  mysdf  of  the  largnr  constitu- 
ency your  columns  appeal  to.  Of  course,  careful  and 
judidous  experiment  is  the  only  correct  test ;  but  I  pre- 
sume many  of  your  readers  must  have  tested  the  Banow 
lens  in  this  way.— J.  M. 

[66056.]- Bleotro-Platinff.— I  have  been  dectro- 
plating  by  "  Bijli's  "  instructions,  given  in  "  E.  M."  ashozt 
time  smoe,  and  have  now  a  teapot  to  plate,  but  find  the 
izidde  was  not  plated  originally.  What  am  I  to  protect 
inside  with,  and  how  is  protection  to  be  removed  when 
teapot  is  finished  7— Ball. 

[68B57.]— American  Organ.— Will  "Organon"  or 
Mr.  Fryer  hdp  me  with  my  American  Oroan,  now  ready 
for  the  stopwork  7  It  has  four  rows  of  reeds  and  coupler, 
plaoed  hozuontally,  and  I  intend  at  some  future  time  to 
Duild  a  second  (or  swell)  organ  vertioally,  therefore  I  have 
used  a  balance  kev  for  coupling  the  two  manuals.  What 
I  want  to  know  is  how  to  azxange  the  stop-action  over  the 
keyboard,  raising  the  mutes  at  the  end,  and  the  Qrand 
knee  movement,  not  forgetting  the  action  for  lifting  the 
octave  oou^er. — Wblshlxbk. 

[68858.1— Pnmp8.—Will  some  one  kindly  give  me  a 
rule  in  plain  flgiires  to  find  the  diameter  of  a  pump  to 
lift  a  oerUin  number  of  gallons  7— Watxb. 

[68969.]— Sarly  Bnffines.- Who  invented  the  loco- 
motive seems  one  of  those  questions  which  so  far  remain 
unsettled.  Aa  to  the  blast-pipe,  for  instanop,  it  has  been 
recentiy^  stated  that  the  loocmiotive  in  1825  had  sucha  pipe. 
If  that  is  so,  how  can  it  be  daimed  that  it  yna  invented 
by  Hackworth  in  1827.  Can  Mr.  West  or  any  reader  give 
an  illustration  of  the  Boyal  George  of  182r  7  Itwouldshow 
if  there  waa,  or  was  not,  such  a  pipe  7— Ixquiaxa. 


[68960.]— Arsenic  In  Snlpliaric  Add.-^ 
some  reader  kindly  inform  me  of  a  ready  sad  tnutsuitb 
method  of  telling  the  preranoe  of  anemo  in  salpbioi 
add  7— AppaexTicK. 

[68961.]— Soap-Maklng'.—I  have  some  bron  Ub^ 
fat,  and  should  luce  to  know  how  to  make  it  into  a  chm 
soap  if  posdble.  Can  any  reader  give  me  a  few  jnacb(2 
hints  as  to  the  manufacture  ?  Would  not  be  agum: 
paying  a  trifie  for  the  information,  if  rdiable.— Fat. 

[68962.]— Biohromate  Battery.  —  I  have  beot 
greatly  perplexed  for  the  past  nine  mootbii  vith  a  bi. 
chromate  bottle  battery,  which  I  have  been  isakiQg.  I 
got  the  contact  breaker  to  work  fredy,  but  oould  not  eoo- 
nect  the  secondary  coU  to  produce  shock.  Would  tsj 
reader  give  me  connections  of  same  ?— M.  Lottdbst. 

[68968.1— Filter  for  Waste  Oa.-Ctn  any  naiUt 
give  partioulan  of  a  good  filter  for  wast«  oU  gathfnd 
from  ga»-engine  f  We  nave  one  of  Croesley'a  Otto,  and  it 
has  more  work  to  do  than  it  is  calculated  for ;  ooDieaTuotlj 
we  have  to  flood  it  with  oil— IVioe's  qperm— gatheriag 
waste  in  troughs.  It  has  a  fair  body,  and  not  a  lot  trf 
grit  or  dirt,  bat  we  dedre  to  dean  it,  so  it  wodd  aiaiicr 
for  shafting.  What  is  the  best  medium  to  ran  it  ihroim^! 
— St,  A.  B. 

[68864.]- No  Water.— I  Uve  in  a  town  which  haaa 
body  of  men  called  a  local  board,  and  the  wato-^wotfa  an 
under  the  management  of  the  load  board.  There  ar«  o«v 
filterix^  beds  bein^  made  at  the  reservoir,  and  for  that 
purpose  the  water  is  kept  very  low,  so  much  so  that  my 
oonse  is  without  water  eometimea  two  and  three  dan  iti 
time.  The  fountain  in  my  kitchen  range  is  suppUd  bjr 
the  town  water.  What  I  want  to  know  is,  if  the  fountain 
in  the  kitchen  range  should  bunt  or  cxack  from  the  mat 
of  water,  would  the  L.B.  be  responsible  for  the  coat  of  i 
new  one  7— A  Ratkpatbk. 

[68985.]— FhonOffraph.— Will  some  reader  be  kid 
enough  to  sketch  and  explain  the  spring  and  indentiaf 
needle  in  the  latest  phonograph  7— J.  0. 

[68966.]— Sdinbnrffh  ITniverslty.— Is  reddoee 
necessary  at  this  university  before  a  degree  can  be  oV 
tained  7  How  many  fixaminationa  are  there  to  pesi  I- 
Ikquixbb. 


[68967.]— Batteries.— To  Mb.  Masox.— Gsa  rax  giro 
me  instructions  (in  plain  languaffo — I  do  not  uadenud 
the  electrical  figures  and  aignsjror  making  dectric  H^ 
batteries,  various  sixes,  and  8hapes7  I  want  thnn  iff 
stsqge  use,  and  consequently  portable.  Some  to  light  froo 
one  to  six  small  jewel  lan^w,  othen  to  light  larger  cm 
up  to  lc.p.  Can  I  make  accumulator  battoiea  raooesh 
fnlly  ana  cheaply  7  Also  could  I  diarge  them  fro 
ordmaiy  battenes7  If  so,  how7  Thelamns  wonldmc 
be  alight  more  than  ten  seconds  eadi  time,  ue  battezyta 
have  a  supply  for  16  minutes  or  more.  I  want  them  to  be 
as  small  vaA  simple  aa  poadble. — BA.CK-PAaLouB  8bo«- 

XAK. 

[68868.]— Optios.— What  is  the  rule  (and  the  pn»f  d 
it),  for  finding  the  virtual  focus  of  a  concave  lens,  vhkb 
shall  render  parallel  convei^gent  ravs  falling  upon  it !  Per 
instanoe,  solar  rays  are  converged  by^  a  Sin.  diam.  \e» 
of  S2in.  focus ;  it  is  desired  to  convert  them  into  a  pazilU 
cylindrical  beam  of  one  inch  diam.  What  should  bette 
focus  of  the  concave  lens  which  la  interposed  in  the  cooi 
of  rays,  where  they  are  reduced  to  .an  itich  in  diamtia.- 
Sol. 

[68969.]  —  Westinffhouse.  —  la  it 'neocssarv,  after 
r^airing  a  Westinghouse  brake  ipnmp,  to  adjoat  th» 
piston  vwves  in  any  particular  position  with  relatioo  to 
&e  main  pistons  7  Any  hints  on  examining  and  icpains 
above  brake  will  be  gladly  aooepted.— Nobtolk  Duxrtoc. 

[68070.]— Springs.— Can  any  reader  tell  me  da: 
kiod  of  sheet  metal  I  oould  use  for  a  thin  spring  that  is 
exposed  to  the  weather  T  I  have  tried  haid-roUed  bsiai 
and  German  silver ;  but  these  soon  i>erish,  while  it^ 
rusts  away.  Has  any  of  our  electrical  friends  tned  tbt 
dectro  depodted  (btunished)  copper  we  have  head  » 
much  about  latdy  7— and  would  thiB  be  havd  enoagn  to 
act  as  a  spring  7— Elbgtboh. 

[68971.]— Zincs'ln  Ckwsner'sBattery.— Aretbeo- 
does  of  the  xinca  of  theee  cells  made  by  the  patcntrt* 
amalgamated  or  not  7— M.M.I.Sc.8. 

r68975LT-l40catin»  the  Site  of  SUde-Bert 
Nut.— will  one  of  our  readers  kindly  advise.  I  «o 
fitting  up  a  self-acting  lathe  with  oastinKS  and  ptft^ 
suppled  by  Milnes,  as  advertised  in  ••  onrs.^*  The  A^ 
restserews and  nuts  are  outjslrrady.  Ido  not knovwv 
the  nut  is  attached  to  top  dide,  nor  how  to  asoertsB 
exactly  its  podtion.  There  is  a  stem  to  the  nut  tiU| 
evidently  goes  into  a  hole  in  the  plate ;  but  I  cannot  UJ 
how  to  locate  the  position  for  the  hole  with  that  de^ 
of  moety  that  is  necessary.  It  is  palpable  that  tbi 
slightest  deviation  ftom  the  true  alignment  of  insde'^ 
nut  with  screw,  must  cause  the  nut  to  bind  on  the  aovv. 
as  the  vees  would  jundiibit  the  slide  and  nut  adju^  mg  » 
any  dight  variation.— Woxx  Bbxcv. 

[68973.]- Indiambber.— Win  some  reader  bnllj 
tell  me  how  to  make  such  a  thing  as  a  glove  of  mm*- 
rubber  similar,  but  a  trifle  stouter,  than  the  oomiafifi 
(children's)  air  balls  before  bdng  blown  out.  It  » 
neonsary  that  it  beais  stretdiing  without  bnakm?  <s 
tearing.— PxBFLBXBD. 

[68974.]  —  Harmonium  Seeds.  —  I  have  a  bj- 
monium  of  five  octaves  oompaoa.  The  upper  three  ar«o( 
sweet  tone  enough ;  but  the  strength  of  tone  of  the  lo«« 
two  is  out  of  all  proportion  So  the  higher  octaves.  I  m« 
tried  Irsnfminn:  the  wind  prewure,  and  stuffing  the  l>m 
notes  with  co&on-wool ;  but  the  result  is  not  miJaUOo^' 
Gould  I  substitute  two  ootoves  of  pipes  for  tJbe  lower  nut^i 
—or  what  dse  oould  I  do  7  I  would  not  mind  teat  ex- 
pense  to  acocnnplish  my  object.— T.  J. 

[68975.]-Tinnlnff  Brass  Wire.-Will  mm  fAj 
suDscribcsr  who  has  succeeded  in  tinning  brass  v^Jt 
me  what  is  wrong  in  my  attempt  7  I  looked  in  mj  »* 
numbers,  and  found  aredpe,  Vol  XXrVn,pagr3«,mt? 
50,738,  and  foUowed  it,  except  that  I  rtdooed  thcqn^ 
as  fdlows.  I  got  half-pound  of  cmm  of  tartar,  iwi- 
pound  of  grain  tin,  boiled  it  half-hour  ia  ^f^^^Sl 
then  I  put  my  pieces  of  braas  wire  in,  previoorit  vu 
deaned.  I  stixred  it  up  unta  nearly  eold;  but  ao  » 
came  on  my  braas  wire.— J.  Ktu^ 
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[68976.]— Defective   Finsrer-Kaile   and  Toe- 

(fails.— In  «  boy  aboat  14  jnean  of  affc,  iroll  in  eyeir 
>ther  respeet,  though  not  robust,  the  nAUs  appear  dented, 
eriTelleo.  and  without  poUah,  and  oociudonally  become 
Lark,  dimonlt  to  keep,  imd  unaightlf .  Will  some  kind 
eader  whose  judgment  and  opinion  may  be  relied  on, 
dndly  say  what  is  the  cause,  siid  how  to  be  restored  to 
lealthy  condition.— Bkta. 

[68977.]— To  Electricians.— I  would  like  to  know 
he  best  method  of  quickly  rerifying.the  reading  of  a  ▼(^t> 
aeter  bv  an  ammeter,  and  to  ask  opinions  on  the  follow- 
og  method,  which  n^lects  the  resistance  of  both  dynamo 
jid  ammeter.  Connect  voltmeter  in  series  with  a  delicate 
jnmiter.  and  note  the  amount  of  current  taken,  multiply 
hia  by  tne  resistance  of  roltmeter ;  also  note  the  readmg 
tn  'the  voltmeter,  e.g.  resistsnee  of  voltmeter  was  65*7 
thms,  amperes  taken  were  '88,  657  x  *98  =  18*99  volts, 
^hlch  should  be  shown  on  the  voltmeter  if  it  ui  coxreot; 
»ut  the  voltmeter  showed  17  volts  only.  Ammeter 
eeistanoe  was  8*2  ohms,  and  the  shunt  dynuno  was  about 
3  ohms,  80  ampdres  traveling  through  the  lamp  oireuit  at 
he  same  time.— Vulcaxits. 

[68978.]— Vaccination.— I  have  a  son,  and  dread 
laving  him  vaccinated.  Would  >ome  brotheivreader  en- 
igbten  me  on  the  following  ?  Shall  I  have  to  take  him 
acre  than  once  to  be  vaccinated  f  Can  I  suck  the  venom 
mt,  or  is  there  some  other  way  of  keepizig  it  out  of  his 
ystem,  or  can  I  get  pure  lymph  to  havefaim  vaccinated 
nth,  or  if  I  am  summonea  and  fined,  wHl  that  overeome 
he  difficulty  ?— W.  W.  W. 

[68979.]— Cement,  Ac— Wanted  to  know  how  to 
oake  a  cement  or  compound  that  may  be  used  in  a  body 
is  thick  as  a  man's  arm,  that  will  set  in  a  few  hours  witn 
'ery  little  shrinkaae,  that  will  bear,  when  dry,  a  Sin.  nail 
>eing  driven  in  wiuiout  splitting  or  flawing,  tnat  will  not 
te  affected  by  a  moderate  hea^  and  thai  is  not  too  ex- 
tensave.  The  colour  is  of  no  object.  Any  information 
rill  be  highly  appreciated  by— Okk  ix  the  i)ARK. 

[8898a]— Speed  of  Bioyolee.- Would  some  reader 
mdly  inform  me  what  difference,  if  any,  there  would  be 
1  the  speed  of  two  bicycles,  one  48in.,  the  other  66in.,  if 
oth  were  equally  started  from  the  biow  of  a  hill,  equally 
reie^hted,  and  equal  as  regards  beaxings,  and  whether  the 
)in.,  by  covering  more  ground  at  each  revolution,  would 
s  first,  or  the  attraction  for  both  being  equal,  and  the 
■iction  on  the  centre  of  6Gdn.  being  greuer  beeanse  of  its 
istance  from  the  ground,  the  ISin.,  i^  TnnHng  more  re- 
>lutions,  would  have  the  advantage!— Cuaioua 

[68961.]— Watering:  Bowling-  Greens.— ^mn  any 
F  your  readers  who  are  competent  to  give  an  opinion 
Lease  sav  if  it  is  desirable  to  water  a  bowling  green  in 
ry  weather  T  I  find  many  people  who  say  it  is  not,  and 
le  reason  they  give  Ib,  that,  if  watered,  the  ground  be- 
oznes  harder,  and  the  grass  more  readily  burnt  up.  Is 
his  so !— Pica. 


II 


[68982.]— Watoh  Trains.— Will  "  Bz-watehmaker 
ire  me  a  few  hints  on  the  calculations  of  watch  trains, 
a  I  don't  undentand  it  t  I  have  seen  "  Londondenr's  " 
nd  "  O.  W.'s  "  calculations  on  watch  trains  in  1196,  but  I 
on't  quite  undentand  it,  so  I  should  like  a  few  hints 
n  the  calculation  of  trains.  Also  will  you  please  to 
af orm  me  what  sort  of  wax  is  used  for  wax  ferrules  T 
-Touaro  WATCKKAKaa. 

[68963.1— Dynamo.— I  have  the  carcase  of  a  dynamo, 
nd  I  wish  to  make  a  Onunme  armature  for  it,  8in.  diam., 
in.  long.  I  should  be  glad  if  some  expert  electrician 
rould  tell  me  whether  it  would  be  better  to  put  two 
&Srers  of  wire  on  it,  or  only  one.  I  should  like  to  light  six 
r  eight  10o.p.  Uunps  with  it  Please  say  best  sise  of  wire 
nd  weight  on  armature.  Also  sise  and  weight  which 
hould  be  on  the  fields.— AMATxnm. 

[68984. ]-Parallel  Kotion— I  should  be  gUul  if 
ome  one  would  please  give  me  a  sketch  to  scale  for  model 
<!taa  engine.— AKATXua. 

[68985.]-Stars.— To  "F.RJLS."— I  believe  it  was  in 
ne  of  Proctor's  works  I  saw  it  stated  that  there  are  less 
ban  6,000  stars  visible  to  the  naked  eye  |in  each  hemi- 
phere,  while  in  a  i»opuIar  weekly  Dr.  Dallinger  is  reported 
9  have  said  that  there  are  100,000,000  visible.  Did  the 
itter  include  those  visible  with  a  telMoope  ?  Concerning 
tie  old  story  of  seeing  stan  in  the  daytime  down  a  well^ 

was  only  yesterday  told  by  a  man  who  had  recently  been 
own  one  llQfL  de^,  that  he  dintietly  saw  them  in  the 
liddle  of  the  day  with  bright  sunshine.— Yooobt. 

[68086.]— Oonplinff  DsmamoB.- To  "Ekoiitber, 
ovAx."— I  omitted  to  state  in  my  query  that  of  the  two 
Tiee  machines  I  wish  to  couple,  one  is  a  D.P.  of  800  volts 
id  10  amperes,  and  the  other  720  volts  and  10  amperes, 
X  and  fourteen  light  machines.  As  their  E.M.F.  diffen 
onderatood  that  Uiey  could  not  be  coupled  at  all  to  run 
« lamps  each,  taking  60  volts  and  10  ampdres.— Yoooht. 

[68967.}— Xonffoose  and  Snakes.— According  to 
roude,  it  is  now  a  misfortune  of  Jamaica  that  it  contains 
(thing  to  hunt,  even  the  snakes  having  all  been  eaten  by 
e  mozigoose.  A  generation  ago  at  least  two  snakes,  one 
aclc  of  about  1yd.,  and  one  yellow  of  about  7ft  long 
either,  I  believe,  venomous)  were  venr  abundant.  If  the 
oxiffoose  has  even  made  them  rare,  might  not  this  i^«i«i«|i 
*  of  great  value  if  introduced  into  Australia  and  other 
akc  countries,  even  India,  South  Africa,  and  North 
tnerica  T  There  is  nothing  in  the  venomous  kinds,  I 
ive  heard,  hurtful  to  stomachs  eating  them,  and  none  of 
em  is  lonffer  than  7ft.,  or  half  so  active  as  the  Jamaica 
jB  of  that  length.— E.  L.  Q, 

r^^«J-Briarhton  Bailway  Goods  Engines. 
Will  C.  F.  Dendy  Marshall  or  any  other  kind  reader 
vour  me  with  a  sketch  and  dimensions  of  one  of  the 
odij  engines  on  this  line!— W.  £.  C.  B. 


In*  a  Tillage  in  Somenet  the  following  super- 
itious  belief  is  prevalent.  During  service  in  the 
lurch,  if  the  church  dock  strikes  whilst  a  hymn  is 
3ing  song,  the  belief  is  that  some  parishioner  will 
e  within  the  week.  So  strong  is  this  belief  that 
e  striking^  mechanism  of  the  clock  is  always 
opped  during  aerrioes  in  which  hymns  are  sung. — 
'otM  and  QiMTMic. 


AHSWESS  TO  COBBESPOVBEHTS. 

*•*  AU  eommunieatiam  should  he  etddresHd  to  the  BorroB 
s/iasEirou8B  Msghavio,  883,  Strand,  W,0. 

HINTB  TO  GOBBESPONDENTS. 

1.  Write  on  one  side  of  the  i>aper  only,  and  put  drawings 
for  illustrations  on  separate  pieces  of  paper.  8.  Put  titles 
to  queries,  and  when  answering  queries  put  the  numben 
as  well  as  the  titles  of  the  queriea  to  which  the  replies 
refer.  8.  No  chaise  is  made  for  inserting  letters,  queries, 
or  repUes.  i.  Letters  or  queries  asking  for  addi  esses  ox 
mannfacturen  or  correspondents,  or  where  toob  or  other 
artides  can  be  j^urchaseo,  or  replies  giving  such  informa- 
tion, cannot  be  inserted  except  as  advertisements.  6.  No 
question  asking  for  educational  or  sdentiflc  information 
IS  answered  through  the  post  6,  Letten  sent  to  corre- 
spondents, under  cover  to  the  Editor,  are  not  forwarded, 
and  the  names  of  correspondents  are  not  given  to  in- 
quirers. 

*•*  Attention  is  especially  drawn  to  Hint  No.  4.  The 
naoe  devoted  to  letters,  queries,  and  repUes  is  meant  for 
the  general  good,  and  it  is  not  fair  to  occupy  it  with  ques- 
tions such  as  are  indicated  above,  which  are  only  of  mdi- 
viaual  interest,  and  which,  if  not  advertisements  in  them- 
selves, lead  to  replies  which  are.  The  "  Sixpezmy  Sale 
Column  "  oifen  a  cheap  means  of  obtaining  suon  iof  orma- 
tion,  and  we  trust  our  readers  will  avail  uemselves  of  it. 

Hie  following  are  the  initials,  Ac,  of  letters  to  hand  up 
to  Wednesoay  evening,  June  26,  and  unadmowledged 
elsewhere  :— 

BBiCKLAvaa. — ^Lyons. — Anxioiui. — Portgordon. — ^Major. — 
H.  S.  H.— O.— Doila  Kalphfjda.— A.  M.  M.  A.— 
E.  S.  Bruce.- W.  Hoaken.-8.  Bottone.-F.  C.  Allaop. 
—  Thomas  Cumming.  —  W.  F.  —  A.  B.  B.  —  M.— 
Army  Hospital  Compounder.— Baker.— M.  L.  Z.— 
Cycle  Fitter. 

W.  H.  C.  (Full  details  for  reflllinff  barometenhave  been 
ffiren ;  but  a  little  experience,  at  least,  is  required  to  do 
it  well.  The  mercury  must  be  emptied  out  and  the  tube 
deaned,  say  with  nitric  acid ;  then  the  bent  leg  is  filled 
with  mereury.  and  tiiat  is  by  a  quick  motion  jerked 
over  into  the  long  leg.  The  operation  is  repeatea  until 
the  long  leg  is  full,  and  if  necessarv  (if  there  is  any  air 
in  it)  the  long  leg  is  heated  in  the  name  of  a  spirit  lamp. 
By  all  means  try  and  do  it  voursdf ,  if  you  have  time ; 
hot  it  !s  better  to  leave  such  work  to  experts.)— O.  B. 
BawiTBTr.  (At  Portsmouth  you  ought  to  have  no  diffi- 
cult in  getting  lists  of  books  on  navigation,  as  any  of 
the  booksellen  of  that  town  know  what  has  been  pub- 
lished on  the  subject,  and  most  likdy  keep  the  books  in 
stock.)- Phonoobapr.  (We  have  given  aU  the  avail- 
able details  of  the  phonograph  recently,  as  we  gave 
them  some  years  ago  when  first  brought  out.)— G.  K.  C. 
(Luminous  paint  has  been  fully  described— see  the 
indioes.  Unless  you  want  large  Quantities  it  wiU 
scarcely  pay  you  to  make  it,  instead  of  buying :  but  you 
can  get  a  sample  from  Mr.  W.  C.  Home,  6,  Dowgate 
HiU,  E.C.)— CABBLBOif.  (Whatever  do  you  meant 
The  "dimensions"  may  be  anything  you  please;  but 
they  diould  be  symmetncal.  However,  dimensions  for 
some  pattens  of  fountains  have  been  given  in  back 
volumes^  -Aqua.  (Several  electromotors  have  been 
described  even  in  recent  numben ;  but  as  to  using  it  to 
work  a  fountain  for  an  aquarium,  surdv  you  have  not 
counted  the  cost  7)— ArpasKTiCB.  (The  methods  of 
tempering  tools  have  been  frequently  given,  and  are  to 
be  found  in  many  of  the  textbooks.  Briefly,  the  steel 
is    made  red-hot  as  examined  in  the  dark,  and  is 

guenehed  in  plain  water,  which  is  as  good  as  anything.  A 
right  qwt  is  then  filed  on  it,  and  the  sted  is  reheated 
on  an  iren  plate  or  in  some  other  way,  imttl  the  desired 
temper  colour  is  seen,  when  it  is  immediatdy  cooled. 
Looking  at  the  wide-sweeping  nature  of  your  query,  we 
must  refer  you  to  sundiy  articles  and  replies  in  back 
volumes.)— St.  Auodbtixb.  (No  doubt  the  professor 
would  let  vou  have  a  copy  of  his  paper :  he  would 
certainly  tell  you  whether  the  copies  are  ready,  as  would 
the  assistant  secretary  of  the  Ro:ral  Society.  The  price 
necessarily  varies  with  the  quantity  of  matter  contained 
in  a  paper.)— Dyfi.  (See  indices.  The  information 
required  has  been  given  many  times.  Bead  Tunmer's 
"  Bleetridty  in  the  Treatment  of  Disease,"  Allen,  Ave 
Maria-lane,  E.C.)— Cbacrjaw.  (Would  you  really  try 
what  others  might  guess  t  Qo  to  some  simpeon  and  let 
him  examine  you;  or  send  the  query  to  Dr.  Allinson, 
Weekly  Timea  and  Echo,  832,  Strand,  W.G.)— Thomas 
WiLUAMS  and  H.  Billikoslbt.  (We  do  not  know  any 
other  way  than  by  applying  to  the  agents :  we  do  not 
even  know  whether  paonogTaphs  are  let  out  on  hire  or 
are  sold  outright.  See  Hmts,  No.  4.)— W.  B.,  Salford. 
(You  want  a  coil  and  a  battery :  otherwise  you  will  want 
a  large  number  of  cells.  Bee  answer  to  "  Dvfl  "  above.) 
— Waltbb  J.  Pabkxb.  (You  can  apply  to  the  Begistrar 
of  Births,  at  Somerset  House,  giving  full  particulars ; 
but  if  you  can  do  that,  you  can  obtain  a  copy  of  the 
baptismal  entnr  from  the  clerk  of  the  church.  The 
dertiflcate  at  Somerset  House  costs  as.  7d.  and  Is.  for 
searching  fee ;  but  name  and  date  must  be  given.} — 
Amateub.  {All  oil-«toves  smell,  and  especially  those  of 
the  make  you  name — at  least,  that  is  our  experience. 
You  had  better  consult  the  maker — at  any  rate,  we  can- 
not engrave  a  sketch  of  the  stove  to  accompany  your 
question.)— DuBLiNiBssis.    (In  type.) 


Buptnre    Sufferers    ehoTild    call    at    the 

MEDICAL  BATTERY  COMPANY'S  INSTITUTE,  02,  OXFORD- 
STREET,  LONDON,  W.  (corner  of  Rathbon«-pla«.'e],  and  f>er*OBaU7 
lup«ct  Mr.  C.  B.  HftmeM'  ralatblc  Hernia  Applianee*,  which  have 
been  w  ■tronsly  r«commended  by  the  medical  profenion.  An  experi- 
enced and  •kllful  rargeon  attend*  dallj,  and  examinee  patient*  me  of 
charge.    Pamphlete  yratie  and  poat  free. 

HOTICE   TO   SUBSCBIBEES. 

Snbaeriben  receiving  tficir  copiee  direct  nrom  the  oAea  are 
reqncated  to  obeenrc  that  the  last  nninber  of  the  term  for  wltieh  Ihcir 
•nMcription  ia  paid  will  be  forwarded  to  them  in  a  Puts  Wrapper, 
as  an  intimation  that  a  ft-eah  remittance  ia  naceesary  if  it  ia  daiii«d  to 
coatinne  the  anbaeription. 

Holloway'e  Pills  purify  the  blood,  remove  all 

obstacles  to  its  f^  circnlation  throngh  tlie  lung«,  rrliere  the  over^orged 
air  tnbea,  and  render  reapiration  free,  witliottt  reducmg  tlie  strengtli, 
irritatinc  the  nerrea,  or  deprewin*  the  ■pirita  \  euch  are  the  rrady 
means  of  escaping  from  snflrring  when  afllictcd  with  colds,  eongha, 
broachitia,  and  other  chest  compialnta. 


0HE8S. 
•  •♦ — 

All  communications  for  this  department  mnat  be 
addressed  to  "  J.  Pzsaca,  Knollaide,  Yawl,  Lyme  Begia, 
Donet." 


ntOBLEH  MCLV.^Bt  J.  Ksxslb. 
Blaek. 


WkUe,  [8  -f  8 

White  compels  Black  to  mate  in  three  morak 

SOLDTXOV  TO  1,163. 
White.  Black. 

1.  Kt-Ka.  1.  K-a8(«). 
S.BtakesP.  2.  Any.  > 

8.  B-Eemates. 

(a)  1.  K'Q6,te,{h), 

2.  Q-B6,  &C. 

(6)  1.  K-B  8. 
S.  Q-K8,  &0. 

NOnCBS  TO  OOBBBSFONDBNTB. 

CoaBECT  sdutions  to  1,168  by  J.  Bxyden  (rather 
pretty,  but  not  difiBcult) ,  E.  Betbhf ora,  Fr.  Fernando,  J.  B. 
Prioe  (onlv  key  move),  Musio,  W.  L.  Martin,  F.  C.  Gook 
(very  good,  but  key  move  too  obvious),  and  T.  A.  Plingle ; 
to  1,168  by  F.  a  Cook,  H.  Q.  Walsh,  J.  B.  J.  Smith,  B.  T. 
Hood,  A.  Bolus,  Muado,  Litho,  Othello,  and  Bernard 
Green ;  to  1,151  by  latho,  A.  Bolus,  and  Othello. 

.  H.  Waerbit.— Thanks  for  indosure. 

Othello.— We  find  solution  to  1,161  was  duly  ondited 
to  yon. 

Kb.  HoaoAv  has  just  added  a  third  volume  to  his 
valuable  **  Shilling  Chess  Library  "  in  a  sdeotion  of  games 
from  the  New  Yon  Litemational  Toumiunent  just  con- 
cluded. There  are  48  games,  and  copious  diagrams,  giving 
the  most  important  and  interesting  jpomtioos.  Tluse 
games  are  wisU  worth  preserving,  especially  Blackbune's 
and  Tschigorin's. 


TESH8   OF   SITBSCBIFIIOS. 

PATABLB    m    ADTAKCB. 

6e.  6d.  for  Six  Months  and  lis.  for  Twalvs  Montha,  post  tree  to  aor 

Krt  of  the  United  Kingdom.    For  tha  United  SUtas,  ISs^  or  Sdol 
!.  gold ;  to  Franca  or  Bclginm.  ISs.,  or  ISf.  60c. ;  to  udia  (trta 
Brindisi),  18a.  2d. ;  to  New  Zealand,  the  Capa,  the  West  tadiea,  Caattia, 
Nova  Scotia,  NatsJ,  or  any  of  the  Australian  Colonics,  ISa. 

The  remittaaca  shonld  ba  made  hj  Poat  Ofllcc  Order.  Bacit  nvmbera 
cannot  be  sent  oat  of  tha  United  Kingdom  bv  tlie  ordiaarj  newsp^ar 
post,  bnt  mnat  ba  remitted  for  at  the  rata  of  4d.  each  to  cover  axtm 
postage. 

Messrs.  JiMta  W.  Qubsw  and  Co.,  of  914,  Cheatant-streat,  Phila- 
delphia, are  authorised  to  receive  eabscriptlons  for  the  United  States 
for  the  ENGLISH  MECHANIC,  at  the  rate  of  3  doU.  35c.  gold,  or 
Tliirtaen  Shiiliaga  par  aannmL  poat  free.  Tha  aopiea  will  ba  forwarded 
direct  bv  mail  from  the  pubiishinc  office  in  London.  AU  subserip- 
tiona  will  commence  with  the  numoer  ftrst  iseued  aflar  the  receipt  of 
the  subscription.  If  baeic  nnmbera  are  required  to  complete  volumes, 
thev  must  be  paid  for  at  tha  rate  of  Jd.  each  copy,  to  covar  extra 
postage. 

Vols.  XXVI..  XXX..  XXXII.,  XXXIV^  XXXVL,  XXXIX^  XL. 

XLII.,  XLIIt.,  XLIV.,  XLV.,  XLVI.,  XLVII.,  and  XLYIU.,  bound 
in  eloth,  7e.  each.    Post  f^ec,  78.  Sd. 

All  tha  othar  bound  volnmea  are  out  of  print.  Subscribers  would 
do  well  to  order  volumes  as  soon  as  poaeible  after  the  oonelnaion  of 
each  haif-Taarly  volume  in  February  and  August,  aa  onl*  a  Umitad 
number  arc  bound  up.  and  theee  soon  run  out  of  print.  Most  of  our 
bach  numbers  can  be  nad  singly,  price  2d.  each,  through  any  book- 
•eller  or  newsagant,  or  S^d.  each,  post  tt^e  from  the  oBoe  (except 
index  numbers,  wmch  are  9d.  each,  or  poat  free,  9|d.) 

Indexaa  for  Vols.  TL  and  TII.,  Sd.  each.  Poat  free  HA.  each, 
tndexea  to  Vol.  XL.,  and  to  subsequent  vols.,  Sd.  saeh,  or  poat  tree 
lid.    Caaas  for  binding,  la.  Sd.  each. 


Haydon  and  other  Gutter  Bars  for  Metal 

Turning.    Guaranteed  to  work  alBctenUr  under  ail  circumstances. 
New  Cutter  Bar  List  free  per  post.— EDWARD  HINBS,  Orlilln  Works, 

Norwich.— [Ad  VT.] 


OVE  EXCHASOE   COLirMH. 

Ths  eham  for  Stehanpd  Notieet  u  3d,'  forik^frti 
%^  tporor,  ikiiii  Sd,  for  every  tnccetdinff  8  worat, 

100  "family    Herald"     Supplements    and 

NovxiBTTBs  ;  three  years'  •*  Girls  Own  Paper?  *»  parts.  Exchange 
for  models  (moving  preferred).— Wilxs,  Burnley. 

Wanted,  semi-Model  Engine  and  Boiler,  about  S^in. 

bore  cylinder,  with  governors  and  pump,  all  bright  tnfiw  work,  for 
shop>window  cottee'Etinding.  Valuable  exchange.  b«nd  photo.— 
S79,  SL  Philip's-road,  SheffleU. 

Grand,  bright,  copper  riveted  kwo^type  Modal  BolleTt 

with  flttinga,  tubes,  and  Srebox  complete  ;  also  Model  Beam  Engme, 
good  workmanahip,  2in.  bore  cylinder.  Exchange  to  value  £7.— S79, 
K  Philip'e-road.  Shefleld. 

200  Boolu  on  Mechanics,  Engineering,  Ardiitectnxe, 
ftc.    Exchange.    Liatsent.— N.  MAstar,  Cliitoa,  Cork. 
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Wanted,  "Amateur  Work.**  Vol.  m.;  Model  En^ne 

Caatiiuns  Pinned  Snrfare  Plat««  email  Lathe,  I^clancbe  Batterr,  Rell 
and  Wire,  and  Dynamo  Part*.  Exchange  Booas.— J^  13,  Brook- 
street,  Wjeombe. 

Brass  Steam  Whistle,  3}  lone  bf  K,  miit  large 

model  boiler.  Eachanite  email  ■lide-valre  Ujlinder,  complete,  or 
offer*.— W.  U.  CASKrono,  1,  Albert-road,  Hanugate. 


GonUeman  wfll  give  some  valuable  Watches  of  the 

beet  makers  for  some  hiffh-claae  Model  Enf^inca,  2iin.  or  2|in.  bore 
cylindera,  mitable  for  amnienm  or  exhibition,  will  give  gnarantee 
with  each.— 219,  SU  Philip'a-road,  Sheffield. 

Bioyole.  60m.  Bown*a  balls,  enamelled.     Exchange 

for  Copper  Boiler,  IB  by  12,  with  flttingi,  to  stand  401b.— 4,  Jamea- 
ftrcet,  Cookstown,  Ireland. 

Offers  wanted  in  exchange  for  pair  of  Telephone 

RecstTSRa.  worth  I2s.  Electric  Goods  or  Ba^jo  preferred.— O. 
W^LKm,  I^ggle,  near  Oldham. 

"  EnffineerizLfir,"  two  half-yearly  volames  for  1887, 

nabonnd,  rican  as  new.  Exchange  bicTcle  snndries  or  oflVrs  to— 
UiLV,23»  North  Bank,  Aegenta  Park,  M.W. 

Milk  Ohunit  ensrftved  copper,  with  tep,  five  bitm 

gallons,  very  attractiTe.  Exchange  Micro.  Accessories,  Anvil,  &r.,  or 
oflWs.— BoBxnTB,  8,  Pitloke,  Cro^xlon. 

Wanted,   10  or  l^hole   (in  good   order)  Indicators, 

mcehanieal  replacement.    Exchange.— 34,  Parade,  Aston  Yale,  W. 

"Log  Vloe,  Sin.  jaws,  good,  weight  901b. ;  Leg  Vice, 

4ln.  jaws,  601b. ;  Anvil,  1  cwt. ;  Stocks,  Dies.  Taps,  },  |,  lln.,  for  brass. 
Wanted,  Stocks,  Diet,  Taps  for  iron  barrel  pipe,  Vice,  ftc—Fncox. 
PoTKTU,  Ston  College. 

Min.  otto  Blcydet  perfect  condition.    Offers.    Ex- 
change.—Thomas  BrmoBSB,  HatAeld,  Herts. 

Water  Kotor  wanted,  one  home-power,  one  of  Wheeler, 

eston.  make  preferred.    Exchange  Gas  Engine.— Robbets,  Wash- 
rton  HoteL  Urerpool. 


Prest 
ingtoD 


Fhotosraphic,    Microsoopic,    and    all    kimhi  of 

Srientille  Apparatus  exc hanged.— R.  Wh 


See  Sixpenny  Sale  Column. 


'hits,  OSv  Albert-road,  Croydon. 


16  oandle-power  Dynamo  and  small  Water  Motor. 

Exchange  halfjplate  Camera  and  Lens  or  offer.— H.  Gbabiso,  GtK, 
Church-street,  CamberwcU. 

Screwinff  Hafchine  wanted,  small,  hand  or  power.    Will 

give  Vertical  SH.P.  Boujbk  and  Fittings  complete.— K.,  21,  Thornton- 
street,  Brixton,  S.W.  -8  1'  >     . 

F'vwerful  Field-OlaseeSf  sl'ng  and  case,  nearly  new, 

Exchange  for  i-plate  Camera,Lens,  and  Stand  (Lancaster's  preferred ). 
— JA.MB*  Hau,  DoncastBr-road,  Denaby,  Rotherham. 

Wanted,  Harxnonitun  or  American  Organ,  alao  Fan, 

(atetttein.),  or  Pan  and  Hearth  combined  preferred.    Good  exchange 
givea.— MinnvBTOir,  49,  Southampton -street,  CamberwcU. 

Wanted,  iron  Jointer  Plane,  Bailey's  patent ;  also  Vol. 

II.  *«  Design  and  Work"  ;  ako  Sayre's  "Book  on  Spinal  Curvature. " 
Exchange,  Ac.— Bakbb,  Clarcncc-strect,  Dartmouth. 

Win  give  good  exchange  in  any  kind  of  Printing  for 

SafetT  Bicycle.— Address  Eowakd  Rxbd,  Victoria  Printing  Works, 
Scarborough. 

Logo.  Tubnlar  Boiler,  }in.  plate,  2ft  long,  7}in. 

dia.  barreL    Exchange  Steam  Gauge.— CujinLBa  Walteb,  Wellington, 
Somerset. 


Wanted,  Star  Diagonal^  or  Hot-air  Engine.    Exchange 

3  volumes  '' lllustraied  London  New*,"  bound,  ISftS-T.— Juics 
Habvkt,  North  Allington,  Bridport,  DoraeU 

Fiatent  Stooka  and  Dies»  two  sets,  one  fzxmi  l  to  ih 

the  other  from  ji  to  | ;  also  3  pairs  of  Thngs,  1  Pipe  Vice,  1  Sin.  Us 
y.\^-fot"ijthxut(u»etul.—E.  F.,  1,  Hvdwick-Urrace,  Acton-green, 
Ctiiswick.  **        ' 

^hange  60in.  Bicycle,  7  years?  Ejiolish  Mkchakic, 

for  Watch.    Stamp.— G.  A.,  Sft,  Spencer- road|  Dartmouth  Park,  X.W. 

Cylindrical  Electric  Kaohine,  din.  by  6in.,  alao 

Ijijge  Leyden  Jar.  Exchange  for  goods  to  vdme  of  lOs.— C.  G.,  S, 
Wmton-terrace,  Stoke-on-Trent  \^ 

Job  lot  of  Electric  Sundries,  ate  Spark  Coil. 

Im.,  and  powerfol  Electro  Motor,  with  Richromaie  Battery.  Any- 
thing useAtl  exchange.— Whits,  17,  York -street,  Nottingham. 


i  Camera  and  Fittinn,  Electric  Gas-Lighter, 

WOer  Motor,  Sundries  for  Hnmber  tVtcycle,  Anvil,  Drilling  Machine, 
•r  o»rs.— O.,  6,  Crown-terrace,  Weybridge,  Surrey. 

Portable  Shop,  well  made,  glass  all  rotmd,  roof, 

kody,  floor  separate.  Powerful  Magnetic  Machine,  weight  2gilb.  ; 
"  Canon  Oakley's  Bible."  SmaU  exchange.— WanMii,  Sb,  Eden- 
gmve,  N. 

H^OTse  Ensine  and  Boiler,  sale  or  exchange, 

perfect,  not  powerlU  enough,  suit  launch.  Gas  Bngine  or  good  LtOhe 
preferred.- DoxAXH  Aoajcsox.  Surbiton. 


IHE    BIXPEgMY     SALE    COLUllDf, 

Ad99rtiMemtnit  are  intgrted  in  thit  column  at  the 
rate  qfSd,for  the  Jirtt  16  wordt,*and  6d.  for  every 
iiteceedin^  8  wordt. 

New  Shutratod  Price  List  of  Screws,  Bolts  and 

HoTB  for  Model  Work,  drawn  to  actual  sise,  seat  on  racoipt  of  stamp 
— Monnu  Conn,  las,  Kirkgnte,  Leeds.  ^  ^ 

BiUUrds  OT  BasatelleL  or  Beqnlaites  for  ditto,  or 
BUhard  Work.— Hbmmm  Bbob.,  Uigh-Btruet,  London  W.C. 

^  Kanohester  Electrical  Stores.— Medical  OoOa, 

M^netoa,  BeUa.  Cells,  Wires,  Fittings,  Chemicala.    Best  t«rma.- 
J.  Bbntlbt,  7,  Newtoa-sUect. 

Tnrninff  Woods.— Booc,  Ebony,  lignumvitas.  Bed- 
wood,  Ac.    Parccla,  fla.  and  IflB.,  cut  Bquarea.— HABosa  Bbob.,  Settle. 

Electric  Depot,  14,  Deanante.  Manchester.— 
Handieetabop  la  the  trade.  Largest  stock.  OrcateBt  Taricty.  Loweat 
prieo.  ' 

Wheel-onttinff  and  Dividins'  to  M  inches  di»- 

aaetcr,  in  braes  only.— Cuoo,  Belinda-street,  Hoaalet,  Leeds. 

Miorosoopy.— Inatraotjve  list  of  really  high-dass 

botanical  prepamtUMUs  with  sample,  2d.— Wai.TBB  Wazn^toham, 
Bwannaa. 

Cyclists.— Use  "Qtaphine*'   on   yonr    chains:  no 

freaae,  wiU  not  hold  dust,  8  stamps,  free.— Wourr  and  Sox,  Falcon 
encil  Works,  Battersea,  S.W.  ' 

Diamond  Drills,  from  is.  'Sprinar  Drill  Stock  and 

postage,  la.  Id. ;  Upright,  do.,  4s.  l||d.— Below. 

Diamond  Points  for   all    kinds   of  engraving, 

writing,  and  ruling,  from  2b.  Cd.— Below.  ^^ 

Diamond  Tnmingr   Tools,  for  titang  Emerr 

wheels  and  taming  hard  etecl,ftam  6e.— Below. 

OlasierB'  Diamonds,  from  6s.  fid.:  Cirenlar  ^^^ 
Tube  Cutting  DLamonda,  Diamonds  for  Lapidaries.— Below. 

Diamond  Sparks,  for  China  riTstess,  lh»m  fid.* 

WooM  Bad  ToVMaarT,  M,  Bpeacex-Btreet,  ClBrkca«d 


Astronomical  Telescope.— Apparatos  and  parts 

mads  to  order.— A.  CuiBXBOX,  28,  Bartiett  s-buildinga,  Hoibom- 
circus,  London. 

Astronomical  Eyepieces,  any  power,  fitted  to 

any  telescope,  lOs.  each.— Clabkbon. 

Transit  Instrument,  by  Ross,  on   iron  stand, 

perfect  adjustment,  new  condition ;  also  others.— Clakksom. 

EqnatoriaL  by  Cooke,  of  York,  slow  motions,  will 

carry  up  to  4iin.  telescope,  £15.— Clabkbox. 

XTniversal  Equatorial,  with  circles  on  tripod 

stand  will  suit  any  telescope  to  4in.,  £5.— CLAauox . 

4in.  Telescope,  Cooke  and  Sons,  York,  new  condition, 

on  tripod  stand,  disgonsi  and  Ave  eyepieces.— Clabksox. 

Astronomical  Telescopes,  some  in  stock,  good 

condition,  by  leading  makers.— Clabksox. 

Astrooomioal  silver-on-glass  Telescopes,  Mountings 

made  for  these ;  alao  data,  flnder%  rack,  eyepiecce,  mouata.— Clibk- 
Sojf. 

Astronomical  Telescopes  (good)  sold  for  private 

owners  if  reasonable  prices.— Cia.nKBO]f,  28,  Bartlett's-butldings, 
Holbom  Qrcus. 

"The    Amatenr."     A   paper    for    Fretworken. 

Carrers,  Inlayers,  Painters.  Sixpence  monthly.  Lists  of  latest  designs 
free  en  spplicatlon.- Hxnbt  Zillbb  and  Co.,  34  and  26,  Wi^on> 
street,  Finsbury,  London,  E.C. 

Catapults,  7d.,  9d.,  lOd..  is.  free.    Elastic,  ad.,  Sd., 

4d.,  6d.  yard.— B BLUB vtLLB,  St.  Mark's,  Cheltenham. 

Handy  Pair  of  Steps  and  tuefnl  Long  Ladder  com- 
bined, lOs.  Sd.- T4TLOB  and  Co.,  Driffield.    Lists  free. 


Tobacco.  —Splendid 

flavour,  delightful  perTumc.    Neither  ii^urious,  like  ordinary  tobacco, 
ow. 


Smoke   Knight's   Herb 

itful  perTu 
nor  expensive. — Beio' 


SmolceKnigrht's  Herb  Tobacco.— Quarter  ponnd 

(nearly),  7d. ;  half-pound.  Is.,  post  free.— KxioxT,  Druggist,  Porte- 
mouth. 

Automatic  Dlsinfeotor,  strong,    last  for  years, 

perfectly  self-acting,  with  pint  of  fluid,   free  for  9s.    Send  for  parti- 
ulars.— CAMBniDox  Chbxxcal  Co.,  Limited,  Cambridge. 

Safety  Bicycles,  superior  make,  warranted  all  ball 

bearings,  from  £10.    Catalogue  free.— Habobb  Bbothbbs,  Settle. 

laaunch  Engines,  fiin.,  4|,  and  3in.  bore.    Boilers, 

Lathes,  all  kinds  of  Machinery  at  Kduced  prices.— S.  Smith. 

Propellers,  improved  pattern,  ISin.  to  SOin.,  in  stock. 

Stuflbig  Boxes  and  Shafta.— 8.  Smitb,  11,  Westrstreet,  Soho,  W.C. 

Iiard  Oil)  Ss.  per  gallon.—^.  Commercial-street,  E. 
G-.ST.  Fittings,  cheapest  house  in  London. —09,  Qom- 

mercial-street,  E. 

Cyclists.— Anti-vibration  Safeties,  Tandem  Safeties. 

and  Tricycles.     Send  for  list. — BBAnroBS  Ctclb  Co.,  Ltd.,  Bradford, 
Yorkshire. 

Dynamo  and  Kotor  Castings,  Manchester  or 

Gramme  type.    Price  list  for  stamp. — AurBJto  Cnorrs,  Eleetrieian, 
Dover. 

Kodel  Englnea— Lucas  and  Davies*  Enlarged  and 

Illustrated  Catalogue,  castings,  flnished  parts,  Ac.,  poet  free,  4d. 

The  Above  contains  all  information,  and  is  illustrated 

from  photographs  of  the  flnished  engines. 

Two  ITew  Features  introduced. — ^Triple-expansion 

Enginee  and  Bmt  Steel  Crankshafts  are  entirely  original  noveltiea. 

Photos,  of  these  Triple  Expansion  Engines  can  be 

had,  price  8d.,  post  free  7  stamps. 

The  Designs  are  all  new,  and  are  not  copies  of  the 

stereotyped  models  of  other  flrms. 

We  Court  Comparison  for  novelty  of  design,  finish 

of  engines,  and  quality  ofcastings. 

Models  of  every  description  repaired  and  put  in 
working  order. 

Lucas    and   Davies,  Mechanical  and  Sdentifio 

Model  Maker*,  21,  Charles-street,  Batton-gardcn,  London,  E.C. 

Brass  Door  Plate,  9in.  by  4}in.,  free,  4s.  6d.    See 

specimens. — Gxlkxs'  Engraving  W^orks,  Reading. 

Zinc  Stencil  Plates,  Opal  Letters,  Steel  Letter 

Punches,  Brand  Marks.— Gilkbb'  Letter  Works,  Reading. 

Machine  Engraving  on  Brass,  Ivory,  and  Ebonite 

ime  Plates  supplied!— Gilebs  Engraving  Works,  Readinv. 


Name 


Toned  Sensitized  Paper,  only  requires  fixing ; 

universal  satisfaction.    Sheet,  22  by  17,  free  Is. — Bbanoox  Mbolano. 

Platinotype  Paper,  no  developing,  no  toning,  i 

dosen  \  free  10|a. ;  cabinet,  Is.  5d. ;  |,  Is.  Sjd. — Bhahsox   Mbdland. 

Photoffraphio  Cameras  and  apparatos,  best  make 

Cheapest  in  London.    Catalogue,  2d. — Bbaxoom  Medlamo,  Optician, 
Borough,  London. 

Write  for  Xinff,  Mendham  and  Co.'s  (Bristol) 

new  Illostbatbd  Cataloodb,  44d.  Acknowledged  to  be  iavalnable 
to  amateurs. 

Gas  Engine.— A  2}H.P.  Tangye  Gas  Engine  in  new 

eonditiott,  to  be  sold  cheap.— Apply  T.  Bboww  and  Co.,  Wilmer 
gardena,  Kingsland-road,  N.,  where  engine  may  be  seen  running,  by 
appointasent. 

Electric  Bells,  2}in.,  Ss.  6d. ;   Sin.,  4s.    Presses, 

friim  id.    AU  materials  required  by  fltters  in  stock. 

Complete  Sets,  consisting  of  bell,  battexy,  wire,  press, 

Ac,  pacled  in  box,  7s.    Larger  sue,  8s. 

Cheaiwst  House  in  the  Trade.     Send  foto* 

stamps  fSor  our  illustrated  catalogue.— J.  Scxoxblajto  and  Co.,  Elec- 
trical Engineers,  Halifax. 

For  a  clean,  luxurious  and  Economical  Smoke, 

buy  the  **  Roll  Call "  Pipe,  a  new  and  true  an  ti- nicotine,  approved  by 
all.  Mounted  Briars,  post  free  Is.  6d. — Patentee,  Aixkn  Daiw%nkT 
65,  Pike's-lane,  GIoBSop. 

6d.  prepays  three  insertions  of  a  20-word  advertise- 
ment in  MomMf  Hewa,  Belfaat.    Established  IMAS.    Specimen  free. 

Bellows  for  Cameras,  all  kinds.  Price  list,  Id.— J. 
TnoMSOM,  Camera  Maker,  Portgordon. 

Bicycle.— Kangaroo  Safety,  ball  bearings,  aeoessories, 

quite  new,  never  been  used,  cost  £16,  sell  for  £7.— CouJMOBOvniiB, 
45,  Rowland -street,  Bradford,  Yorks. 

Ccmvm's  imbleaehed  Violin  Strings,  tone  perfect, 

strength  marvellous,  6  for  12  stamps. — 38,  Jamaica-road,  S.E. 

Piano,  small  Cottage,  £4,  worth  double,  thorough  re- 
pair, trial  allowed.    Money  returned.— 90,  Jamaica-road,  Bermonds<'y. 

American  Organ  for  87s.,    How  to  make,  being 

taU  working  drawings  and  instructions,  7  stamps. — Below. 

Organ  Pedals,  lOs.  fid.  set,  SO  notes.    List  of  fittings 

I  stamp.— G.  U.  ^ausk,  16,  Aoger's-road,  Totterdown,  Br'-stol. 

Strong  back-geared  Headstocks.  bored,  planed.  Sin., 
12b.  Sd. ;  5ia.,  21s.  ParticoUre,  stunp.— JAaahTT,  <t«ecn-st<%et, 
Leicester. 


Engine    Castings.— Half-hoiM^power,   Um±, 

Horicontal  or  Vertical,  New  Designs,  complete  with  FM-jpa;«,  u  •': 

— TOHUX. 

Castings.— New  Designs  and  Prioa  Lt^te  of  IVrfci^ 

Castings,  I  stamp. — ^Tonuir,  Uighflcld-terraee,  BarB«Ie-j,  lo'ii^y 


with 


Brass  Lacquering,  Bronsinff.— 30TFBd«P>^ 

th  Mi  instructions  for  various  colours,  Is.  Sd.,  post  tret  — Tjsl  i 


French  PoUshine.  Staining,  Eboniaing,  fc^-ix- 

Recines  or  Trade  Scereta.  with  fUl  matructiotts  and  detAj*.  pait  k^ 
Is.  Sdw— ToHUM,  Highfleld-temce,  BemslrT,  Yorkshut. 


Cut  Tour  Own  Clothing  Systematically.- 

Any  sise  or  style  guaranteed.    Immense  Bsving  in  matrrisl  is4  ;.-4y 

James  Hopkins,  Practical  Cutter,  9.  HiflHTai 

near  High  Cross,  Tottenham.    Send  for  particulan.    Every  IrtaiL 

Piles  I— Palmer's  "Indian  Ointment"  curb  acoman; 

eases,  18M.,  2a.  6d.,  intomal  reascdies  included.— Chapci-tensot,  Wu 
AuckJano,  Durham. 

Palmer's  Benowned  Prescriptiona  Sl  «l 

Cure  quicklv  Urethral  Diseases,  Ac.    Thirty   yean'  celebntj    Ei« 
purifying  pills  included.— Above. 

Serateh     Braiba^ 

Composituni,  Xieu 


lope.  Rouge,  and 


Amalgamating    Brush 

Polishing  Sand.  Calico  Mo] 
Salta,  BM  Anodea.— Hsxaic. 

Gold,  Silver,  Copper,  and  Nickel-plating  Solutions. 

Practical  HintB,  1  stamp.- Ubxbic,  311,  Great  Ce&niere-stnrV  hs 
mingham. 

S.  Bottone.  Cazshalton,  sappUes  the  foQ<nrxai 

Electrical  Books  ana  Apparatna.     Invaluable  to  Electrical  koaim 
and  Engineers. 

"Electric  Bells    and    All  About   Them." 

Bottone's  new  book,  poet  free,  Sa.    Indispensable  to  bell  itttn. 

'*  The  Dynamo :  How  Kade  and  How  XTsed." 

2s.  6d.,  post  free.    PuUy  explained,  illustrated,  flfth  ctliuon. 

"  Electrical      Instrument      Kakinir    for 

Ahatbvbs,"  with  to  Ulustntions,  pest  free.  In.    Third  sditus  ar* 
ready. 

Iiynamos  of  the  Highest  EflLoiency,  fna 

Ua.  to  £20 ;  for  lighting,  plating,  eanfeerlsing,  «ad  experimnul  vwt 

A  beautiful  little  Dynamo  thst  lighto  easily  tm  ax- 

Tolt  lamps,  poet  free  in  box,  Ue.  9d. 

Castings  and  Parts    of   all    the   Moton  ui 

Dynamee  recently  deecribed  in  the  Exrouaa  Mbcbavic  wnp^lf^. 

Wimshurst  ICachines  from  £1.    AeamraUian. 

5s.  per  cell.    Box  Batteries,  £1.    Sample  tin  Chromic  And.  U 

Dynamo   Castings.— Beantifol    aete    for   Sep. 

Dynaaaos,  flnished  ready  far  wire,  lOe.  each ;  WBrmntcd  efficmt 

Punchings  for  U^n*****^  aimatnrB,  from  l^ia.^ 

Sin.  in  diaaseter,  firom  4s.  to  flOs.  per  grcea. 

Ammeters,  Voltmeters,  G^alvanometers.  s«. 

each.    Tangents,  10b.    Standard  Ohaai^  2b.  Sd.    Bridges,  is.  l^ 
l^d.— 8.  BoTTOMB,  Carahalton. 

Dynamos,  f^om  80s.  upwards,  made  for  any  desnd 

ou^ut.    Redueed  lists  now  ready.->B.  JoirnB. 

Manchester  Grsmxne-type  Dynamos,  wrought  oora, 
laminated  arniBtiireeb  high  emeiency,  from  t   lights  apwit-S 

JOXBS. 

New  Lists  now  ready.    Over  40  Dynamos  to  k!s< 

from.    Addressed  wrapper  or  one  stamp.— B  Jovns. 

Dynamos,  lighting,  plating,  storing,  Ac   NrvH 

one  stamp.— H.  ionsB,  Blactneal  Engineer,  1-^  High-stitet.  Im 
bcth.  S.E. 

The  most  Perfect  Musical  Instrument  v 

imagined — Cremona     Violms     (llipkins'}.       Swe    lacsioult— ^. 
Blindley  Heath. 

Job  lot  of  Camera  Backs,  8-lfi,  2,  and  &-16,  it  t>1 

7)d.,  and  Bd.  per  foot.— UrPBnxAxsi. 

Back  Cutting  from  9s.  12ft.    Wheel-cottanj^  fne 

12s.  groas. — OrrxutAJix,  55,  Spencer- street,  ClerkenvelL 

Shaping  Machine.  6|in.  stroke,  oonntenhsit,  rW 

ftc,  splendid  order,  £16,  genume  bargain.— V,  WeiUafbA  r^ 
Bowdon. 

Change  "Wheels.  —  Complete  aet  GastinK.  s-H. 

pitch,  all  perfect,  L5s.,  worth  double.— 9,  Welliagton-pUce,  iki«..'is. 

Detailed  Working  Drawings  of  Locom>tiT' 

Expresses,  North  Eastern,  &c.,  two  shillings.— W.  I:»  wibm,  Fm3'..xj- 
Homsey,  N. 

AlwTwitia.,    one    ton.    any    price    to    clear.— J.  ▼ 

Kino,  13,  St.  John's-sqnare,  CierkenweU,  London. 

Pneumatic  Bells,  job  lot,  new,  2s.  each. -4.^ 

Ki^o,  13,  St.  John's-square,  Clerkenwell,  London. 

Dynamo.  Victoria  Brush  compound,  ISO  rolts  1*>^ 

amperes,  very  cheap — J.  W.  Kxxo,  as  above. 

Steel  Name  Stamps,  Sd.  per  letter ;  Figure  tfi . 

2s.  4d.,  post  free. — E.  Baldwik,  Robinawood-hill,  GlouiMrvW 

Finest  Iron  and  Quinine  Tonic,  does  not  i^a* 

constipation.  Warranted  genuine.  32  doses  carria^  frcv  for  h.  x - 
J.  Eaolx,  Chemist,  155,  Pen  ton  viUe>  road,  London. 

Portable  Transit  Instrument,  by  Crif^hton,  ?itL. 

5in.  circle,  seven  spider  lines,  sliding  level,  good  ceaditiOB.  £1  <>' 
third  value.— A.  B.,  44,  South  Lambeth-road. 

Bepairs.— Scientific  Instmments  Bepairpd.  &»i^  ^ 

well-known  makers  supplied  at  list  prices. — R.  Wnrrc,  >a  U'*'- 
road,  Croydon.    See  Excnangc  Column. 

Money-Kakinfl'  Trade  Secrets.— Ow^:i^'' 

LungTonic,  Colli*  Browxrs Chlorodrne, Thompson's  Brtrnca'*  •  ■  •  " 
New  Parisian  Copying  Machine.  Hundreds  more.  An;  l^^.*^  ^'  ~ 
Flatmbb,  Sowcrby  Bridge. 

Amateur  Printing*  Press,  12  by  8,  aeoessories,  jV' 

as  new,  cheap.— R.  A.,  39,  Brougham- road,  Delston. 

Hjrdraulic  Testing  Pump,  on  iron  tripod.  n*i 

pressure  gauge,  good  condition.  7ns.  v  scuum  Gtucr,  X^ .  * ' 
cock,  lls.ld.— WiLLiAXS,  23,  De  Beanvoir-road,  LonUoa.  N 

16ft  2iin.  Briffht  Shaftinff,  three  pluntmer  M<>'^ 

and  three  pulleys  to  fit,  75s.  Pour  l|in.  rlummer  Stock*,  !•&-« 
40,  Colombia-road,  London,  E. 

Cyclists  l^The  most  elegant  and  finest  cixi<rs,*'^ 

Safety  Bicycle  in  the  world  i»  the  genuine  "*  Adrsn«e 

Bown's  Ball  Bearinjn  all  over,  gtiArAst*«*}  "" 

able  Machinea.  Prices  fh>m  £9.— Chas.  In  wood  **  Auraic  *  «• 
Gravesend. 

600  Memorandums,  Billheads,  Card*,  1>*^-'- 

or  tiummed  Labels,  3a.  Us.;  UH^  Is.  2d.,  free.- Vicros  4  Pt.'-  * 
Wonxs,  bcarborottgh. 

GasEnffine,  IH.P.  Bobinaon's  patent,  slntsta^* 

but  larger  wanted.— Muobx,  Fountain-street,  BclfsM 


Popular    Microscox>e     Slidea      Thotnali  f" 

exhibiting,   gergeo"*    fmlsriaiiur.     hnltiant    AHAjiH*.    As.    ia   ^  '^ 

List.— Hbubt  £bi 


eous  polarising,    brilliant   opaque, 

IBABB. 


Microscopes,  Obi'^ctives,  Polar'seio?-,  sfl  ^T 

rice,  Object  CascB.  and  »  OU  *uig  Requisite  .a-Uj.  >T  ^tf*** 


sorice^ 

CBledoaiaa-read,  Londea. 
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AND  WOELD  OF  SCUBNOB  AND  ABT. 
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EFFICIENCT   OF   METH0B8    OF 
ARTIFICIAL   LIGHTIirG. 

IT  does  not  require  many  straws  to  show 
which  way  the  wind  is  blowing  with 
regard  to  elec&ic  lighting,  at  all  events  in 
London,  for  it  is  certain  that  before  long 
considerable  areas  will  be  supplied  with  leads 
of  a  somewhat  more   permanent  character 
than  any  yet  nut  down  in  this  country,  or, 
perhaps,   in  tne  United  States;   whUe  i^e 
ereat  station  at  Deptford  will  completely 
dwarf  those    which  are    erected   or  being 
erected  near  Lincoln's  Lm-fields,  in  Ken- 
sington, and  at  West  Brompton.    The  in- 
fluential deputation  which  recently  waited 
on  the  President  of  the  Board  of  Trade  about 
standardising  the  electrical  units  represent 
the  views  of  both  the  scientific  ana  com- 
mercial world,  that  at  last  an  era  of  electric 
lighting  is  about  to  commence.    The  unwise 
haste  displayed  a  few  years  ago  has  given 
place  to  a  calm  and  dispassionate  examina- 
tion of  the  question,  and  it  bein^  now  fully 
recognised    that    if    the    electric   light   is 
wanted  it   must  be  paid  for,   many  have 
elected  to  pay    the    extra  price,   just  as 
they  pay  for  choice  wines  and  other  luxuries. 
To  the  student  of  science  it  is  at  once  obvious 
that  BO  long  as  coal  is  the  prime  mover,  it  is 
impossible  for  the  electric  hght  to  be  cheaper 
than  gas ;  but  there  cannot  be  any  question 
of  its  superiority  from  several  points  of  view. 
As  not  only  shopkeepers,  but  the  authorities 
at  club-houses,   offices,  theatres,  and  other 
largo  buildings,  are  apparently  willing  to 
pay  for  quality,  it  becomes  of  the  first  im- 
portance to  determine  the  efficiency  of  the 
various  methods  of  illumination,  and,  strange 
as  it  may  seem,  that  is  not  such  an  easy 
matter.    The  standard  which  is  legalised  for 
testing  the  illuminating  power  of  gas  is  well 
known  to  be  far  from  satiafactory,  and  many 
efforts  have  been  made  to  devise  an  abso- 
lutely reliable  standard  in  photometry.  With 
coal-gas,  with  oil,  even  with  candles,  there 
is  always    a    rough-and-ready  test   which 
satisfies    most    people ;    but    when    other 
illuminants  enter  the  field  and  compete  with 
the  old  fashioned,  it  becomes  moru  uian  ever 
necessary    to    asceiiain    whether    we   are 
really  getting  the  light  for  which  we  pay, 
and    it   is   now    a   question    whether   we 
get  as  good  a  quality  as  wo  might.    In  elec- 
tric lighting  the  energy  expended  is  readily 
determined  in  absolute  measure — ^that  excel- 
lent practical  unit  the  watt ;  but,  unfortu- 
nately, that  does  not  express  what  we  term 
candle-power,  which,  as  at  present  used,  is  a 
most  unscientific  unit,  being  based  upon  a 
source  of   illumination  whidi  is  peculiarly 
subject   to    fluctuations   of    intensity   and 
colour.    The  Bunsen  photometer  betrays  the 
defects  of  the  standard  candle ;   and  those 
who  have  examined  this  subject  by  methods 
which  make  it  possible  to  detect  changes  of 
colour  as  well  as  brightness  know  how  delu- 
sive is  the  legaHsea  standard.    In  fact,  at 
nearly  every  recent  meeting  of  the  British 
Association  there  has  been  a  **  report"  on 
the  matter,  besides  one  or  more  papers ;  but 
although  the  system  adopted  in  this  country 
w   superior   to   the   methods   not    exactij 
^opted,  but  practised,  in    America,  it  is 
not  possessed  of   that    accuracy  which  we 
are  accustomed  to  in   connection  with  the 
ineasurement  of  mechanical  energy.    More 
than  a  quarter  of   a   century   ago  Julius 
Thomssen   must    have    seen    the    import- 
ance    of     this     subject,      for     he     pre- 
sented a  pa|)er    to    ono    of   the    Swedish 
Bcientific    societies     which    gave    the    re- 
sults of   his    investigation  of    the  energy 
Consumed  in  tlie  sperm  candle,  and  in  various 
VOL.  XTiTT.^Ko.  I.»e7. 


oil  and  gas  flames.  His  memoir  bore  the 
appropriate  title  of  the  '*  Mechanical  Equi- 
valent of  Light,"  and  the  instruments  he 
used  were  the  thermopile  and  the  galvano- 
meter, the  indications  of  which  were  reduced 
to  absolute  measure  by  determination  of  the 
deflection  produced  by  the  radiation  from  a 
glass  globe  filled  with  hot  water,  calculating 
tne  total  loss  of  heat  by  radiation  &om  the 
rate  of  cooling  of  the  globe,  using  Dulong 
and  Pettit's  law.  Thomson  found  that  the 
energy  of  the  light-giving  rays  per  candle- 
power  of  light  produced  is  nearly  the  same 
for  the  flame  of  either  the  candle,  oil -lamp, 
or  gas-biu'ner — a  conclusion  which  has  been 
confirmed  by  spectro-photomotric  obsei-va- 
tions  of  the  quahty  of  the  light  emitted.  But 
there  are  other  points  to  be  considered,  the 
most  important  bein^  the  heat  produced  (and, 
we  may  add,  practically  wasted^  in  order 
that  we  may  obtain  li^ht.  According  to  the 
values  given  by  A&.  Preece,  the  gross 
efficiency  of  the  various  illuminants, 
assuming  the  heat  equivalent  of  the 
luminous  radiation  of  a  candle  to  be  2*6 
gramme-calories  per  minute,  is  for  tallow 
-00203,  for  mineral  oil  -00315,  and  for  cannel 
gas  -00521 ;  or,  measured  in  watts  per 
candle,  tallow  gives  124,  mineral  oil  80,  and 
cannel  gas  48.  That  is  to  say,  that  tallow 
candles  would  heat  the  atmosphere  of  a  room 
far  more  than  mineral  oil  for  an  equivalent 
quantity  of  light.  One  of  the  best  papers 
yet  published  on  this  subject  is  that  by  Prof. 
E.  L.  Nichols,  of  Cornell  University,  which 
was  read  a  short  time  ago  before  the  American 
Institute  of  Electricc^  Engineers,  entitled 
**  The  Efficiency  of  Methods  of  Artificial 
Illumination,"  m  which  he  points  out  that 
in  considering  the  values  deduced  by  Mr. 
Preece,  it  should  be  borne  in  mind  that  coal- 
gas  is  a  fuel  which  has  been  obtained  by  the 
previous  expenditure  of  considerable  energy, 
and  that  if  we  take  as  a  basis  the  consump- 
tion of  coal  neoessary  to  the  production  of  a 
candle-power  of  U^ht,  instead  of  the  heat  of 
combustion  withm  the  gas-fiame  itself, 
the  values  for  the  efficiency  of  coal-gas 
as  an  illuminant  would  be  very  con- 
siderably reduced.  Recording  to  Prof. 
Nichols,  the  gross  efficiency  of  the 
incandescent  lamp  is  about  -005,  while  that 
of  the  arc  light  is  about  *01,  under  the 
assumption  of  the  waste  of  90  per  cent,  of 
the  total  ener^  of  the  fuel  in  the  various 
processes  leading  to  the  production  of  the 
current,  and  those  figures,  small  as  they  are, 
are  considerably  in  excess  of  the  gross  effi- 
ciency of  candles,  oil,  or  gas.  The  flames  of 
ordinary  gas  and  of  mineral  oil  give  some- 
thing like  1,000  gramme-calories  of  heat  per 
minute  for  each  candle-power  of  3*6  gramme- 
calories,  while  an  incandescent  lamp  of  5  per 
cent,  net  efficiency  gives  only  72  gramme- 
calories  per  candle-power.  According  to 
Prof.  Nicnols,  in  increasing  the  degree  of 
incandescence,  the  ratio  of  luminous  energr 
to  total  energy  of  radiation  is  slowly  increased, 
and  at  the  same  time  the  relative  brightness 
of  the  various  rays  which  constitute  the 
visible  spectrum  changes — ^the  **  quality"  of 
the  light  changes,  and,  in  a  word,  the  varia- 
tions cannot  be  expressed  in  candle-power. 
The  investigation  of  these  changes  in  com- 
position involves,  he  says,  the  study  of  the 
visible  spectrum  of  the  source  of  light  and 
the  comparison  of  its  intensity,  wave-length 
for  wave-length,  with  the  spectrum  of  some 
properly  chosen  standard.  The  instrument 
fortius  purpose  is  the  spectre* photometer, 
by  means  of  which  the  spectra  of  two  lights 
to  be  compared  are  brought  together  in  the 
field  of  view,  one  above  the  other,  the  like 
wave-lengths  being  everywhere  in  the  same 
vertical  Ime.  Prof.  Nichols  gives  a  desciip- 
tion  of  the  apparatus  and  its  arrangements 
adopted  by  Mr.  W.  S..  Franklin  and  himself, 
and  goes  on  to  say  that,  in  arc-light  photo- 
metry, '*  candle-power "  is  a  well-nigh 
meaningless  term,  and  asks  whether  it 
would  not  be  advisable  to  abandon  it  alto- 


gether in  favour  of  some  standard  affording 
us  an  expression  for  the  luminosity  of  radia- 
tion. So  far  as  the  incandescent  lamp  ia 
concerned,  light-giving  power  is  a  perfectlj 
definite  function  of  the  temperature  and  of 
the  area  of  the  radiating  surface ;  but  we  are 
not  at  present  able  to  measure  the  tempera- 
ture or  an  incandescent  carbon  filament.  It 
may  be  possible  to  devise  some  optical 
method  of  measuring  the  temperature  of 
incandescence  which  shall  be  as  easy  to 
determine  as  the  present  method  of  esti- 
mating candle-power,  while  admitting  of  a 
higher  degree  of  precision.  The  comparison 
of  lamps  having  the  same  temperatures  will 
then  reduce  itself  to  one  of  radiatiug  surface. 
As  Dr.  Otto  A.  Moses  said  in  the  discussion 
which  followed  the  reading  of  the  paper,  this 
is  a  subject  on  which  we  want  ''more 
light " ;  but  unfortunately,  the  ultimate 
measuring  instrument  is  an  imperfect  one, 
for  it  is  the  human  eye,  and  that,  as  ^-^^Tf 
student  knows,  is  not  so  accurate  on*  au 
occasions  as  is  required  in  matters  so  delicate 
as  the  estimation  of  light  value.  The  ques- 
tion is.  Can  csEdorimetxy,  or  perhaps,  photo- 
graphy, help  in  establishing  an  absolnte 
photometric  standai*d  ? 


'•DELTA"    METAL. 

DELTA  metal  is  reallv  a  metallic  alloy. 
It  is  an  exceedingly  interesting  sub- 
stance, and  one  likely  to  oecome  widely  used. 
Its  strange  name  is  derived  from  the  first 
letteri  D  (delta  being  the  name  of  the  Greek 
letter  A),  of  the  name  of  its  inventor,  Mr. 
G.  Alexander  Dick. 

Mr.  Dick  is  a  Danish  engineer  established 
in  London.  Li  1883  a  provisional  patent 
was  taken  out  in  his  name  under  "  Improve- 
ments in  Metallic  Alloys.*' 

By  the  old  processes  alloys  made  from 
copper,  zinc,  ii'on,  phosphorus,  or  manganese 
required  very  high  temperatures,  and  very 
often  during  the  heating  these  substances  be- 
came partly  oxidised.  By  Dick's  improved 
process  molten  zinc  is  saturated  with  phos- 
phuret  of  iron,  spiegel-eisen,  or  ferro-man- 

fanese,  the  temperature  being  about  1,200* 
'ahr.,  or  rather  less  than  that  at  which  zinc 
volatilises.  The  compound  thus  produced  is 
used  in  the  manufacture  of  copper  alloys. 
Either  iron  or  metals  of  the  same  family  may 
be  used — e.g.,  aluminium,  manganese,  &o. 
The  result  is  a  kind  of  modified  brass. 

In  addition  to  the  comparative  ease  of  its 
production,  this  alloy  possesses  many  other 
advantages.  Its  resistance  is  very  superior 
to  that  of  most  of  the  kinds  of  brass.  It  can 
be  worked  in  the  for^  or  stamping  press 
with  the  greatest  faSlity,  at  temperature 
bordering  on  300°,  a  quality  which  ordinary 
brass  does  not  possess,  and  bronzes  only  very 
slightly.  The  new  alloy  is  also  much  less 
alterable  under  atmospheric  influences  than 
brass  that  is  richer  in  zinc. 

The  influence  of  a  small  quantity  of  iron 
upon  the  properties  of  a  brass  alloy  nas  been 
noticed  for  a  considerable  time,  and  nave  given 
rise  to  numerous  patents  (Kein  in  1779, 
Stirling  in  1850,  Aich  in  1860,  Rosthone,  &c.) 
But  the  use  of  such  alloys  has  not  become  very 
general,  and  hitherto  it  has  been  very  diffi- 
cult to  obtain  them  of  a  suflSciently  homo- 
geneous character ;  moreover,  it  is  not  easy 
to  avoid  oxidation  during  their  fusion. 

Dick's  perfected  invention  consists  essen- 
tially in  the  employment  of  phosphoric 
compounds  of  zinc,  iron,  copper,  manganese. 
According  to  the  most  recent  patent  the 
iron,  manganese,  and  the  phosphorus  are 
introduced  simultaneously  into  the  alloy 
under  the  form  of  phosphoric  ferro-man- 
gane*^. 

It  should  be  noticed  that  the  French  Society 
for  the  Encouragement  of  National  Industry 
voted  some  time  ago  a  pecuniary  grant  to 
Madame  Zacharie  (n<?g  Tavemier)  to  assist  in 
the  development  of  a  somewhat  analogous  in- 
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veation.  The  idea  of  this  invention  con- 
sists in  the  preparation  of  a  brass  containing 
40  to  50  per  cent,  of  zinc,  by  melting 
together  equal  weights  of  copper  and  zinc, 
And  then  introducing  successiyely  two  sub- 
stances, the  composition  of  which  is  kept 
secret. 

In  Mr.  Dick^s  alloys  the  hardness  can  be 
varied  by  increasing  or  diminishing  the  pro- 
portions of  iron  and  of  manganese,  or  by 
oddinff  small  quantities  of  aluminium  and 
tin ;  thus  the  composition  can  be  modified 
to  suit  the  purpose  for  which  the  alloy  is 
intended. 

Three  yarieties  of  these  alloys  have  been 
analysed  at  L'Ecole  des  Mines,  and  in  the 
following  table  the  analyses  are  e2diibited 
and  compared  with  those  of  two  other  alloys 
that  haye  already  been  mentioned  in  this 
paper : — 


Metal  ^ 

No.  I.. 
Metal  ^ 

No.  2 . . 
Metal  A 

No.  8  . . 
Metal       ( 

Stirling. ) 
MetalTa-  i 

vemier. ) 


Cu. 


Zn. 


Fe. 


55-2  41-4  M9 
55-6  41'6  0-77 


61-6 
51-4 
53-1 
52-2 
6V2 


35-6, 1-22 
3.3-4  4-90 
36-0  2-70 
42-5  1-63 
47*5 .0-46 


Mn. 


Al. 


Sn. 


Pb. 


M2  Traces 
0*34  Traces  0*21 


0-64 
0-8G 


Ni. 


0-55 

2-70  4-30  0-66 

:4-00 

;o-53 

0-67 


3-60 


The  points  of  fusion  haye  been  determined 
as  follows  i — 

M«talA^o.l   900 

MetalAN'o.2   940- 

"Metal^No.  8    860^ 

^roiize  containing  20  per  cent,  of  tin   76o^ 

Bronze  containing  10  par  cent,  of  aluminium. .  960 o 

Before  fusion  a  molecular  transformation, 
manifested  by  an  absorption  of  heat,  was 
produced  in  the  different  yarieties  of  Delta 
jnetal,  the  temperature  at  which  the  pheno- 
-menon  was  obseryed  being  about  840^. 

Of  the  three  yarieties  experimented  upon, 
'No.  1  offered  the  greatest  resistance  to 
rupture  when  drawn  into  wire.  No.  8  was 
found  to  be  the  most  easy  to  melt  and 
jnould. 

Delta  metal  appears  to  haye  attracted 
much  attention  in  France,  and  further  ex- 
periments haye  been  made  upon  this 
interesting  alloy  by  M.  Sauyage,  one  of  the 
chief  engineers  of  the  ''Compagnie  des 
CJhemins  de  Fer  du  Nord." 

He  finds  that  Delta  metal  No.  1  and  No.  4 
can  be  easily  forged.  At  a  dull  red  heat 
they  can  be  workea  as  easily  as  lead,  but  it 
is  necessary  to  preyent  it  from  being  too 
much  heated,  for  then  it  scales  off  under  the 
hammering,  while,  if  the  heat  be  not  great 
enough,  it  will  become  brittie  and  full  of 
flaws. 

The  yariety  No.  8  does  not  appear  to  be  so 
suitable  for  forging. 

Experiments  on  drawing  out  the  metal 
yielded  the  following  results  : — 

BeaifltaQceper  Elongation 

sq.  millimetre.  p.  100. 

DelU  metal  Xo.  1                  47*2kil8.  37*6 

„        „     No.  4  Ist  ingot  53*1  23*0 

»        „           „          63-4  26-0 

^,        „        „     2nd  ingot  53*1  28*5 

„        „           „          63-1  27*6 
Reilibks. — ^Fracture  silky  grain,  very  doaOi  pale 
yellow^.    Fracture  fibrous,  readish. 

Experiments  on  the  effect  of  torsion, 
"bendmg,  &c.,  giye  equally  satisfactory  re- 
sults, especially  so  in  the  cases  of  the  alloys 
No.  1  and  No.  4. 

Altoj^ether  these  yarieties  of  this  new  alloy 
aeom  likely  to  be  of  yery  ^at  yalue,  for  it 
3ias  behayed  in  a  highly  satisfactory  manner 
binder  yery  seyere  and  exhaustiye  tests. 

It  especially  claims  attention  on  account 
of — 

1 .  The  facility  with  which  it  can  be  worked 
at  the  forgo  ana  stamped  at  a  dull  red  heat. 

2.  Ite  considerable  resistance  to  fracture 
and  its  ductility,  in  these  respecte  approaching 
tfome  yarieties  of  steel. 


3.  Ite  resistence  to  the  influence  of  atmo- 
spheric agencies. 

4.  The  low  cost  of  production  :  it  contains 
less  copper  than  the  generality  of  bi^asses  or 
alloys  of  that  metel. 

There  appears  to  be  only  one  inoonyenience 
attached  to  the  use  of  this  alloy — ^namely, 
that  it  is  yery  difficult  to  remelt  without 
alteration.  It  easily  loses  zinc ;  ite  melting 
point  differs  but  litue  from  the  boiling  point 
of  this  metel. 


A  MODEL  L0C0H0TI7E.-XI. 

liining-out  and  Boring',  Ao, 

THE  lining- out,  boring,  and  facing  of  the 
cylinder  is  the  next  stage  of  our  work. 
We  must  properly  line -out  the  bore  and  the 
faces  before  attempting  to  machine  any  single 
section,  because  if  we  were  to  reverse  the  pro- 
cess, the  probability  is,  that  some  portions  might 
afterwards  not  hold  up  to  dimensions.  Castings 
are  seldom  just  like  their  patterns,  and  castings 
made  from  the  same  pattern  will  be  found  to 
vary,  such  variation  being  due  to  the  fracture 
and  mending-up  of  the  mould,  to  rapping,  and  to 
the  inaccurate  setting  of  cores. 

We  must  have  a  level  surface  to  commence 
operations  upon.  This  may,  for  our  purpose,  be 
a  lathe -bed,  or  table  of  a  x)laning- machine,  or  of 
a  shaper.    In  the  absence  of  these,  a  piece  of 
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board,  weU  battened,  and  surfaced  as  true  as 
possible  with  trying-plane,  winding  strips,  and 
straightedge  will  answer  the  purpose  sufficientiy 
well.  We  ahaU  also  want  a  scribing  block,  and 
steel  square,  some  thin  wedges  of  iron  or  wood, 
and  some  bloddng-up  pieces. 

First  bridge  the  ends  of  the  cylinder  castings 
with  strips  of  hard  wood,  as  shown  in  Fig.  51. 
Block  up  as  shown  in  Fig.  51,  and  the  descrip- 
tion of  the  operations  to  be  performed  on  one 
cylinder  will,   of  course,   apply  to  each  of  the 


and  thicker  than  is  desirable.  If  ve  ub  h, 
much  off  any  one  flange,  we  make  it  eo  thin  tU 
it  may  fracture  when  the  bolts  are  being  tii?ht»'Lri, 
and  so  spoil  the  casting  after  expending  il*:, 
hours  of  labour  upon  it.  If  we  take  too  n.: 
off  the  valve  face,  we  allow  little  for  wetr,  zi 
encroach  on  the  curved  portions  of  the  pacsiev.. 
If  we  bore  eccentrically  we  lessen  the  m^tal  •« 
one  side  of  the  cylinder,  and  cause  the  end  &ir^« 
to  be  of  unequal  width.     But,  on  the  whulc,  lu 


Fig.  52. 

castings.  The  aim  first  of  all  is,  whatever  the 
inaccuracies  present  in  the  castings,  to  average 
them  between  the  bore,  the  faces  which  are 
bolted  toother,  the  valve  faces,  and  the  flange 
faces  which  bolt  against  the  framing.  If  any 
one  of  these  is  not  finished  correctly  to  dimen- 
sions, some  of  our  previous  work,  or  some  of  the 
work  yet  to  come,  will  not  fit  in  therewith 
accurately.  We  must  endeavour  as  near  as 
possible  to  teke  off  the  allowances  originally 
intended,  because  if  wc  exceed  these  much,  then 
the  finished  thicknesses  of  the  different  parte  will 
1  be   rendered   di«*»-~~*-**— -t^— thai  is,  thixmer 
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is  a  lesser  evil  than  unduly  thinning  down  oic  f 
those  fianges  which  bolt  to  the  frame  p}at«).tj( 
whidi  unite  the  cylinders  to  each  other.  \ss^\ 
little  precise  on  these  pointe,  because  em>i  ir 
marking  out  cannot  be  retrieved.  To  nurk  t 
correctiy  is  half  the  battle ;  to  mark  out  U? 
will  probably  spoil  the  work  at  a  Liter  r!^ 
A  method  of  marking  alternative  with  t: . 
shown  in  the  figure  would  be  to  tuzn  the  crliiu. 
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a  quarter  round,  and  scribe  the  lines  then'  L-i^. 
vertically  with  a  square  set  up  from  the  til. 
Though  this  would  also  answer,  yet  it  b  -^ 
sidered  more  accurate  to  mark  the  lineii  ^tl:> 
Bcriber parallel  with  the  teble-face,  as  YMin^r:^* 
certain  to  insure  the  lines  on  each  end  beinjj^- 
fectly  alike.  The  similar  lines  at  each  eoi  -s 
marked  with  the  scriber  set  similarly,  the  cylii^i* 
not  being  moved. 

At  A  is  illustrated  the  use  of  a  wedge  in  p:j<- 
ing  up  castings  whose  surfaces  are  moreotN 
uneven.    Uneven  castings  will  rock,  and  vi*^' 
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are  introduced  where  required  to  steady  tt'* 
Thej;  also  serve  to  pack  up  the  work  int' '" 
position  required  for  the  purpose  ^^,^''^\ 
dimensions.     Sometimes  a  rough  cut  is  w^-- 
one  surface  in  order  to  afford  a  bedding  ^  ' 
table,  and  so  do  away  with  the  necessitT  tJ  •;" 
justment  by  wedging.      But  then  it  i»  otj"^ 
to  make  sure  that  the  material  removo-l  J-^* 
damage  the  truth  of  the  subseauent  Ijium  - 
Generally  it  is  best  to  line  out  the  rough  t  -<-'  - 
before  machining  any  portion  whatenr.      ^ 
The  surfaces  are  whitened  with  chilk  b*"^ 
the  lines  are  scribed,  in  order  to  inak«  U<«i^  * 
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up  th«  belter.  Hie  centre  tinea,  and  linos  toi 
U.inge  Eiices  are  not  only  marked  on  the  ends,  but 
are  also  carried  round  both  sides.  After  being 
fi-ribed  thay  are  cantro- popped  at  short  intor- 
vub,  to  render  them  more  distinct,  and  to 
prevent  all  risk  of  partial  obliteration  vMle 
hiinilljng  the  castings  about  Bub^equently. 
AVc  mark  not  only  the  circles  ropreBCCiting 
the  cylinder  bore,  but  also  another  circle  B, 
\i\tsf:t  in  diameter,  and  concentric  tberewith. 
Thia  in  a  "witness"  line,  and  is  a  check  upon 
thi?  working  lino,  so  that  when  the  bore  is  com- 
pkted  to  the  working  line,  and  that  obliterated, 
Ornmrly  so,  the  Outer  circle  acts  as  a  check  if 
n4|uired,  and  as  a  witness  that  the  bore  has  not 
been  done  eccentrically.  One  end  of  the  valie 
fine  QUI  be  scribed  at  this  atuge.  At  the  suae 
time  scribe,  with  a  square  set  up  from  the  table, 
a  vertital  centre  line  C  on    Biich    end    of  the 


FlO.  SB. 

Having  only  a  rough-cast  hole  aa  yet,  it 
quite  likely  that  though  wo  chuck  the  cylinder 
with  the  centre-popped  circles  at  the  front  end 
running  true,  yet  those  at  the  back  end  may  be 
out  of  truth,  perhaps  not  much,  but  enough  to 
produce  an  inaccurate  bore.  For  this  reason  we 
chuck  first  with  the  thin  internal  flange  for  the 
back  u>ver  outwards,  and  bore  that  only  at  this 
setting  to  lA,  and  then  at  once  reverse  the 
cylinder  to  bore  the  body.  Having  the  flange 
bored  true,  wo  can  now  set  that  to  a  circle  on 
the  pkte,  and  also  observe  it  in  running  round, 
and  Bee  at  once  whether  it  is  in  any  slight  degree 
eccentric.  So  that  at  this  second  chucldng  we 
shall  get  the  hinder  end  true  by  the  bore,  and  the 
front  end  by  the  centre  popped  linoi,  and, 
having  it  >o  set,  can  bore  and  flniah  the  body. 

The  bore  can  be  completed  in  one  cat ;  but  two 
are  better.     A  side  roughing  tool,  like  Fig.  6S, 
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Jlirk  also  the  centres  of  Uie  valve-rod  stuffing- 
tox  (Fig.  52).  Now  we  may  remove  the  cylinder 
ItiT  boring.  Boring  should  take  precedence  of 
phning  the  flanges.  This  is  a  matter  of  practical 
wisdom,  because  it  is  easier  to  plane  to  a  line 
llum  to  bore  to  a  centre.  If,  therefore,  we 
tippen  to  bore  a  trifle  out  of  truth,  there  is  still 
n  (tuuite  to  accommodate  the  phmed  faces  thereto. 
If  we  plane  first  -and  bore  afterwards,  and  the 
Ijorin;-  is  then  not  quite  correct,  we  cannot  alter 
the  pLincd  faces. 

The  beat  way  to  bore  the  cylinder!  is  to  bolt 
them  on  the  saddle  of  the  sUde-rest,  and  use  a 
™nng-he«d  and  cutters  specially  mndo.  The 
(■■isier  wny  ig  to  bolt  the  castings  on  a  dog- 
'nu':k,  and  boro  with  a  tool  clamped  in,  and  fed 
■''■  Ihc  slide-rest.  The  latter  plan  miiy  be 
iidopted  if  the  lathe  is  in  good  order,  and  the 
wutknmn  careful.     I  will  describe  both. 

11  ij'""'")''*'*"!  chuck  with  independent  jaws 
wiil  be  the  moat  suitable  for  holding  the  cylinder, 
y  J^""*  f^lipping  the  odgcs  of  the  Hrvnges,  and 
!Wj  listed  tentati  vely  until  the  centre-  popped 
'irdes  on  the  front  face  ran  round  true.  Sup- 
li^'^^v  ^°e-chack  does  not  foim  a  portion  of 
Mi|  lathe  equipment,  then  a  plain  slotted  chuck 
''lU  serve  the  purpose  nearly  as  well,  if  the  slota 
V;*  ?'*^  *ith  plain  dogs  like  Fig.  63.  Ckmp- 
mp  the  dogs  through  the  sloU  ui  approximate 
P^'t-ons,  the  pitching  screws  iie  then 
-?.u  **  "Kainst  the  flange  edges.  Or  even 
"^out  such  aids  the  cyUnder  can  be  hold 
penectly  securely  in  tfce  manner  shown  in 
iinS'  7  ■  *"^^  A  is  a  bolt  passing  through  a  slot 
noon  ,1."^"'^  down  a  abort  Ht  of  bar  iron,  B, 
1-^,1  -  "^^  *"*  of  'liB  flange,  a  packing-bit 
thl^  '""^'^  ".  C  to  keep  thobit  of  bar  f^r  on 
i^^f'^?  ?».  the  flange.  Three  or  four  of  these 
'^  be  dutnbulod  around  the  flange. 


con  bo  used,  or  a  tool-holder,  like  Fig.  SO.  The 
latter  is  a  stifi  bar  of  iron,  pierced  near  tho  end 
for  a  tool-point,  which  is  pinched  with  a  set- 
Bcrevr.  A  bar  jin.  square,  n  tool-point  of  from 
4in.  to  jin.  steel,  and  a  ^in.  sot-acrew  will  do 
for  tho  cylinder,  Tho  advantage  lies  in  its 
superior  ngidity,  which  renders  it  better  adapted 
for  boring  a  lone;  hole  true,  tho  stiff  bar  being 
less  liahle  than  the  solid  tool  to  chatter,  or  to 
yield  before  the  strebs  of  cutting.  It  is  because 
of  tho  ektstitity  of  the  cutting  tool,  or  of  the 
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tool-bar,  that  it  is  better  to  tale  two  cuts  than 
one.  The  stress  of  heavy  work  will  cauao  the 
tool  or  bar  to  spring,  and  bore  an  oval  or  other- 
wise untrue  hole,  or  a  hole  larger  at  the  hinder 
end  than  at  the  front.  By  removing  most  of  tho 
material  in  a  first  roughing  cut,  and  finishing 
with  a  second  very  light  cat,  this  tendency  to 
untme  boring  is  much  reduced.  But  in  boring 
a  hole  like  this,  with  a  tool  set  in  the  slide-rest, 
there  is  a  risk  from  which  the  use  of  the  boring- 
bar  is  free — that,  namely,  of  went  of  pond- 
lelism,  due  to  lock  of  truth  in  the  slide- 
rest  itself.  This  affords  another  reason  why 
two  cut*  should  be  taken.  At  the  end  of  the 
first  cut  try  the  bore  with  calipers,  and  note 
whether  it  is  larger  at  one  end  than  the  other : 
and  if  so,  adjust  the  slides  of  tho  rest  to  prevent 
a  repetition  of  such  error.    If  the  inaocnracy  is 


but  alight,  it  is  probably  owing  to  tho  spring  of 
the  tool. 

The  second  or  finishing  cut  should  properly  be 
taken  with  a  Iwoad-loced  tool.  This  moy  have 
Igi  rake,  or  be  flat,  acting  as  a  scrape  simply. 
There  should  be  a  slight  rounding  of  the  leading 
comer  of  the  tool. 

Not«  that  the  cylinder  ia  made  bell-moutbed 
[FiK.  ,i7)— that  is,  there  ie  a  slight  enlargement 
of  the  diameter  at  the  front  end.  and  to  a  little 
distance  inwards,  just  suffluient  to  prevent  the 
formation  of  a  shoulder  by  the   wear   of    the 
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chucked  on  the  face-plate.  This  will  be  much 
less  laborioDs  than  filing.  But  if  the  faces  can 
be  planed  or  shaped,  1  think  it  will  be  bett^*  to 
bolt  the  cylinders  together  first,  and  then  plane 
the  two  off  at  the  same  time.  This  is  simply 
B  matter  of  convenience.  Facing  the  ende  in 
the  lathe  first,  of  course  much  care  will  beneces- 
sary  to  bolt  the  castings  lagether  eo  that  the 
faces  shall  be  perfectly  in  line  afterwards. 
Planing  them  off  tot-Plher  insures  coincidence  at 

ITie  alternative  method  ot  boring  by  means  of 
a  bar  and  cutter  is  ns  follows  :  The  cylinder  i» 
blocked  up  on  the  saddle  of  tho  slide-rest,  the 
upper  elides  being  removed  for  the  purpoee.  The 
Uocking  is  so  arranged  that  the  heodstock  and 
poppet -centres  shall  coincide  with  the  centres 
marked  on  the  strips  of  wood  bridging  the  mouth 
of  the  cylinder.  Thus  set,  the  cjisting  is  clamped 
down  upon  the  saddle  by  means  of  T-headed 
holts  entering  into  the  similar  slots  in  the  saddle : 
the  bolts  being  pinched  down  upon  bits  of  bar 
iron  similar  to  that  shown  in  Fig.  64,  only  that 
in  this  case  it  is  the  longitudinal  Bonges  tl^t  are 
clamped  instead  of  the  end  fianges. 

A  boring  kir  suitable  for  this  job  is  shown  in. 
Fig.  oK.  The  hcud  con  be  made  distinct  from 
the  bar  or  mandrel,  and  either  bo  screwed  on 
with  set  screws  or  keyed  in  a  longitudinal  groove 
in  the  bar.  Being  so  small,  however,  and  having 
two  cylindere  to  bore,  it  is  tetter  to  make  a  solid 
head,  as  shown,  and  to  combine  the  cutters  for 
the  bore,  and  for  the  internal  fli 


«how  two  cutters  B  B  for  the  small  hole,  and 
three,  C.  C,  C.  for  the  principal  bore,  for  p^fect 
tnloncing.  The  cutters  are  ol  tool  steel,  softened, 
and  wedged  in  place,  timied  up  in  position  in  the 
lathe,  marked,  and  removed,  backed  off,  and 
tempered  at  a  plum  colour.  When  replaced,  eEcb 
is  set  a  trifle  in  advance  of  its  predecessor,  say  to 
about  the  thickness  of  a  sheet  of  drawing  paper, 
in  order  that  one  shall  follow  the  other,  and 
cut  in  succession.  The  front  comers  are  very 
slightly  rounded,  to  penetrate  easily,  and  without 
grooving. 

The  bore  would  be  very  accurate  it  this  cntter- 
hend  were  run  through  at  once.  But  it  will  be- 
betterto  take  a  rough  cut  through  first,  and  this 
may  be  done  with  a  tixil-point  set  in  a  slotted  bar. 
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Fig.  69.  The  bar  may  bo  lin.  in  diameter,  and 
the  tool -point  of  Jin.  square  steel.  The  cutter- 
head  following  after  will  scrape  the  bore  perfectly 
true  and  smooth.  If  the  making  of  the  cutter- 
head  gives  too  much  trouble,  the  single  cutter 
will  answer  the  purpose ;  especially  if  the  second 
cut  is  made  by  a  broad-faced  cutter  substituted 
for  the  roughing  tool. 

Af^r  boring,  the  abutting  steam-chest  flanges, 
and  the  flanges  that  go  agaust  the  frame-plates, 
are  faced.  If  these  are  placed  in  a  machine, 
then  when  set  for  planmg  the  steam -chest 
flanges,  the  face  for  the  slide-yalve  will  also  be 
planed,  which  will  insure  the  parallelism  of  the 
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latter  with  the  former.  If  it  is  filed,  then  a  gau^e 
must  be  used  for  depth.  One  like  Fig.  60  will 
serve  the  purpose. 

This  will  be  a  suitable  stage  at  which  to  sus- 
pend operations  until  the  next  article.      J.  H. 

(To  be  eontinued.) 


TEKPEEDTG   WIBE   BT   ELEC- 

TEICITT. 

TBCE  method  of  tempering  wire  by  means  of 
electricity,  recently  patented  in  this  country 
by  Mr.  W.  Holland,  of  »Sparkbrook,  Birmingham, 
is  another  instance  of  the  purposes  to  which  the 
electric  current  can  be  put.  The  invention  is 
especially  applicable  to  the  heitting  of  cylindrical 
steel  and  iron  wire  for  the  purpose  of  rolling  it 
flat,  or  for  turning  up  flat  wire  into  a  trough 
shape  for  the  manuiacture  of  umbrella  and 
parasol  ribs  and  stretchers.  The  heating  of  the 
wire  is  effected  by  electricity  preferably  derived 
from  a  djmamo  machine.  When  the  wire  is  to 
be  hardened  the  patentee  causes  an  electric 
current  to  pass  through  that  portion  of  the  wire 
between  the  drum  on  which  it  is  coiled  and  the 
hardeningplates,  between  which  the  heated  wire 
passes.  The  electric  current  heats  to  bright  rod* 
nesa  the  portion  of  the  wire,  and  the  heated  wire 
being  suddenly  cooled  as  it  passes  between  the 
hardening  plates,  is  thereby  hardened.  The 
motion  of  the  wire  is  effected  by  the  rotation  of 
the  rollers  through  which  the  wire  is  passed. 
The  hardening  plates  are  kept  cool  by  a  current 
of  c^ld  water  which  circulateH  around  them. 
Instead  of  the  hardening  plates,  an  oil  vat  may 
be  employed  for  effecting  the  liardening  of  the 
wire.  Where  the  wire  ia  to  be  tempered  after 
hardening,  it  is  caused  to  X)aas  through  a  tem- 
pering apparatus  consisting  of  a  tube  surrounded 
by  another,  and  the  Bpacel)etween  the  two  tubes 
is  filled  with  lead  ke^t  melted.  The  same  pro- 
cess of  heating  the  wire  is  resorted  to  when  the 
wire  is  to  be  annealed.  Where  cylindrical  wire 
is  to  be  flattened  or  flattened  wire  is  to  be  made 
into  a  trough  sha}>e,  the  patentee  interposes 
between  the  drum  irom  off  which  the  wire  to  be 
operated  upon  is  drawn  and  the  hardening  plates, 
a  pair  of  rolls  of  the  required  figure,  the  rolls 
being  plain  cylinders  where  cylindrical  wire  is 
to  be  flattened,  and  where  a  flat  wire  is  to  be 
made  into  a  trough  shape,  one  roll  has  a  groove 
having  the  configuration  of  the  exterior  of  the 
trough  to  be  produced  and  the  other  a  projection 
or  ring  of  the  configuration  of  the  interior  of  the 
trough  to  be  produced.  After  leaving  the  rolls 
the  heated  and  rolled  wire  may  pass  to  the 
hardening  and  tempering  apparatus. 

In  order  to  soften  steel  wire  hardened  by  the 
drawing  process,  the  wire  is  uncoiled  from  one 
reel  and  coiled  on  another  situated  a  few  feet 
apart.  The  electric  current  is  passed  through 
the  portion  of  the  wire  stretched  between  the 
two  reela,  which  portion  is  thereby  heated  to 
redness.  Ab  the  heated  wire  is  coiled  on  the 
second  reel  it  is  cooled,  but  with  sufiicient  slow- 
ness to  cause  the  wire  to  be  soft. 

Fig.  1  is  a  diagram  illustrating  the  essential 
parts  of  the  apparatus  for  carrying  the  invention 
into  effect  when  steel  yrire  is  to  be  softened  or 
annealed,  or  soft  or  annealed  cylindrical  wiro  is 
to  be  flattened,  or  the  flattened  soft  wire  bent  or 
turned  up  into  a  trough  shape  for  the  manufacture 
of  umbrella  wire  aod  for  other  purposes :  a  is  the 


reel  on  which  the  wire  to  be  treated  is  coiled ; 
bbiBA  pair  of  rollers,  and  ee  a  second  pair  of 
rollers,  between  which  the  wire  d  paBses,  the 
wire  after  treatment  being  coiled  on  the  reel  e. 
Between  the  said  pairs  of  rollers  b  b  and  00  is  a 
tube  /  of  glass  or  other  imperfect  conductor  of 
heat,  so  as  to  prevent  radiation  from  the  heated 
wire  passing  tlux)ugh  it.  To  the  rollers  b  b  one 
of  the  poles  of  a  dynamo  machine  or  battery  is 
connected,  and  the  current  of  electricity,  after 
passing  through  the  wire  d^  stretched  between 
the  two  pairs  of  rollers  b  b  and  c  e,  passes  through 
the  pair  of  rollers  00  to  the  other  pole  of  the 
dynamo-machine  or  battery.  By  the  passing  of 
the  electric  current  through  the  wire  situated 
between  the  two  pairs  of  rollers,  the  wire  is 
heated  to  a  low  red  heat,  and  thereby  softened 
or  annealed.  The  wire  is  drawn  through  the 
apparatus  and  off  the  reel  a  by  giving  a  slow 
motion  to  the  rollers  ce,  bo  that  as  the  heated 
wire  is  coiled  on  the  reel  e  it  ia  cooled  with 
sufficient  slowness  to  cause  it  to  remain  soft. 

^Vllen  cylindrical  wire  heated  to  redness  in  the 
manner  described  is  required  to  be  flattened,  the 
rollers  ec  are  replaced  by  flattening  rolls  for 
flattening  the  heated  cylindrical  wire  as  it  passes 
between  them ;  and  when  the  flattened  wire  is 
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to  have  a  trough  or  other  shape  ^iven  to  it,  the 
rollers  are  replaced  by  rolls,  the  acting  peripheries 
of  which  are  fitted  to  give  the  proper  shape  to  the 
wire  rolled  between  them ;  or  the  flattened  wire, 
after  it  has  passed  the  flattening  rolls,  may  be 
passed  through  troughing  rolls.  Wlien  the 
flattened  or  shaped  wire  issuing  from  the 
flattening  or  shaping  rolls  is  to  be  hardened  and 
tempered,  the  heating  appliances  already  de- 
sciibed  are  combined  with  the  hardening  and 
tempering  appliances  illustrated  in  the  diagram. 
Fig.  2.  The  wire  d,  heated  in  this  case  to  a 
bright  redness,  and  flattened  or  shaped  by  the 
rolU  at  eCf  Fig.  2,  passes  through  the  oU  vess^ 
or  tank  ^,  by  which  the  flattened  or  shaped  wire 
is  hardened.  After  leaving  the  oil  vessel,  or 
tunk  ffy  the  hardened  wire  passes  through  the 
tempeidng  apparatus  shown  at  A,  the  tempering 
apparatus  consisting  of  an  annular  or  tubular 
chamber  or  vessel  containing  melted  lead,  which 
is  kept  melted  by  burning  gas  jets  or  otherwise. 
By  the  passage  of  the  wire  through  the  axial 
hole  in  the  apparatus  A  it  is  tempered.  After 
letiving  the  tempering  apparatus,  the  wire  is  cut 
off  into  lengths,  or  coiled  on  a  drum  as  may  be 
required.  In  place  of  the  bath  or  vessel  of  oil  g 
for  hardening  the  wire,  hardening  plates  kept 
cool  by  a  current  of  cold  water  circmating  around 
them  may  be  used. 

Instead  of  heating  the  wire  directly  by  the 
current  of  electricity  passed  through,  it  may  be 
heated  indirectly  by  electricity  in  the  following 
manner :  Inclose  in  a  tube  lined  with  asbestos  or 
other  imperfect  conductor  of  heat  a  strong  wire 
coil  or  heUx  of  German  silver,  or  other  suitable 
material,  through  which  coil  or  helix  pass  the 
current  of  electricity  so  as  to  heat  it  to  redness. 
The  straight  wire  to  be  heated  is  passed  through 
ond  supported  as  it  passes  through  the  heated 
coil  or  helix  of  German  silver,  the  straight  wire 
being  kept  as  nearly  as  may  be  in  the  axis  of  the 
helix,  whereby  it  ia  heated  to  the  required  degree. 


The  whorls  would  exist  without  the  smnke,  W 
they  would,  of  course,  be  invisible. 

All  the  apparatus  needed  for  producxxii;  voita 
rings  at  wiU  is  an  ordinary  pasteboard  hil-Uit 
having  a  drcnlar  hole  of  4in.  or  oin.  diamets  z 
the  cover.  Two  pads  of  blottine-psjper  uv  m. 
pared,  eadh  consisting  of  six  or  eigbt  pieoa.  i  ^ 
one  pad  is  poured  a  small  quantity  of  moiiitk  tai, 
and  upon  the  other  a  similar  quantity  *A  €irc^ 
aqua  ammonia.  These  pads  are  placed  in  ^  ki, 
and  immediately  a  white  doud  is  fonii6l,  vh^ 
consists  of  particles  of  chloride  of  ammoaman  % 
minute  as  to  float  in  the  air. 

By  smartly  tapping  opposite  sides  of  the  U 1. 1 
puffof  air  is  sent  throuc^h  the  carcular  ooems  -^ 
me  cover  carrying  witii  it  some  of  the  chli>hd»  i 
ammonium.  The  Action  of  the  air  s^aiuA  t^ 
edges  of  the  cbver  retards  the  outer  portion  of  th- 


VOETEX   MOTIOK.* 

EVEBTOKE  has  noticed  the  symmetrical  wreaths 
of  smoke  and  steam  occasionally  projected 
high  into  the  air  on  a  still  day  by  a  locomotive ; 
similar  rings  may  often  be  noticed  after  the  firing  of 
a  gtm.  It  is  not  uncommon  to  see  a  smoker  form- 
ing such  wreaths  with  his  mouth.  These  rings  are 
simply  whirling  masses  of  air  revolving  upon  axes 
curye'd  in  annular  form,  the  smoke  servmg  to  mark 
the  projected  and  whirling  body  of  air,  thus  dis- 
tinguishing it  from  the  surrounding  atmosphere. 

*  By  Oko.  M.  Hopkins,  in  the  ScienHfie  AtMriean, 


projected  air  column,  while  the  inner  portion  pue* 
rreely  through,  thus  imparting  a  rotary  moUcL  *. 
the  body  of  air  adjoining  the  edge  of  the  corer.  '^ 
axis  of  revolution  being  annular.  After  the  704  • 
detadied  the  central  portion  of  the  air  column  o** 
tinues  to  pass  through  it,  thus  Tnaintalnii.g  'i 
rotvv  motion. 

When  two  rings  are  projected  in  sucoc^v^itir.  z 
such  a  maimer  as  to  cause  one  to  collide  wit^  t^ 
other,  they  behave  much  like  dastic  solid  \*  ^^ 
By  making  the  aperture  in  the  box-cover  dlipt:^ 
the  rings  will  acquire  a  vibratory  motioD.  K; 
fastening  the  box  cover  loosely  at  the  comeiN  --> 
box  may  be  turned  upon  its  side,  and  lingi  out  \ 
projected  horizontally.  It  is  obvious  that  ssict 
may  be  used  in  this  experiment  in  lieu  0!  ^ 
chloride  of  ammonium. 


PEACTICAL   DETAILS     OF    BUCI- 

SMITHING.* 

TXJDGING  from  the  length  of  time  during  wb . 
f}  the  common  anvil,  lued  for  general  pur;^>« 
by  blacksmiths,  has  retained  its  present  ir^rm.  » 
may  be  reasonable  to  infer  that  it  naa  attained  rerr 
nearly  to  perfection  in  its  shape,  if  not  in  '• 
material.  It  has  been  hammerea  upon  day  m  i^^ 
out  for  many  years  by  very  ingenious  men.  th^vjj; 
nature  of  whose  occupation  demands  th.it  the^  \ 
fertile  in  resources,  and  prone  to  inventioj :  ^ 
yet  it  does  not  appeioir  that  they  have  lieen  iWr  ♦ 
discover  any  way  m  which  they  could  imprc»^  f  *^ 
principal  tool  they  use,  and  the  one  upon  ttl:^ 
their  eyes  constantly  rest. 

There  have  been,  it  is  very  true,  great  imjirT^ 
ments  suggested  by  those  outside  of  the  tr^^  < '  c 
making  the  anvil  element  enter  into  comloaJ)' 
with  others,  for  the  purpose  of  compreheodm? » 
greater  or  less  number  of  workshop  tooU  it  i« 
systcon.  Among  these  forms,  pcrhapn  ai  gr»ti 
favourite  as  any  with  the  daring  treepa«er?  up« 
the  smith's  province  is  the  vice  united  with  e: 
anvil.  Vice,  tire-shrinkerj  and  anvfl  is  M.ot4tf 
Vice,  anvil,  and  drill-press  is  the  fond  fancy  ot  ?«" 
economist.  A  tool-dressers*  anvil  with  impre*  • 
in  the  face  for  shaping  side  tools,  afi^j|^li|U 
diamond  points,  with  also  a  hand-shear  atta.c 
for  cUppmg  the  comers  of  drills  is  a  vtry 
device  for  uiat  particular  branch  of  the  bxiidj 
but  the  demand  for  such  a  oombinatii^u  isj 

*  Bjr  B.  F.  8pald»o,  in  Amtrican  Macktm^t^ 
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fsodfnl  than  real,  u  kll  the  din  for  th«se  parpoaet, 
i  on^  are  lued,  can  be  nude  to  fit  in  the  wauam 
bale  ID  the  oommon  anTil,  and  the  amall  di«ar, 
irhjrh  ia  -rerj  Danvenieat  for  the  drill  drener,  can 
be  attached  to  the  forge  or  the  tool-benoh  with 
.'oUieT  greater  advaotsge. 

The  combined  anvil  and  dolly  ii  the  combinatioii 
which  LB  moKt  in  me,  and  thin  ose  i^  principally  oon- 
ftned  to  the  chainmakera,  among;  many  of  whom  it 
t  considered  indispanuble.  I  do  not  know  that 
Ihey  are  placed  on  the  market  for  aale  anywhere  ' 
•hia  oountry.     The  anvil  part  is  made  of  cut  iro 

:if  hifl  own  ^hich  he  deoirBfl  to  pnt  mto  practice  a 
laail^  have_  a  pattern  made  to  accord  wiOi  tha-, 
modifying  in  lome  detail  the  general  i^le  shown  in 


Fip.  1,  which  represents  an  anvil  lOin,  long,  and 
Sim,  biTwd  onthefaee,  Sin.  high,  and  with  aatrong, 

Fig.  2  shows  ilie  bottom  die,  the  face  of  which, 
containing  the.  forming  groove,  is  of  steel,  the  net 


futened  by  two  keyg  on  top,  tapering  in  ouKXite 
directicnis.  A  wedge  of  very  little  taper  is  driven 
between  it  and  the  ledge  shown  in  the  figure  below 


Lr  mg^d 


the  hole.  This  makes  a  solid  bearing,  which  £■  a 
very  important  matter  to  the  maji  who  is  using  bia  ' 

nmscle  with  the  hanuner.  It  is  better  than  the  plan 
If  kttine  the  ledge  eome  up  Hiuh  with  the  bottom 
o>  the  hole.  The  shank  can  besecarely  fastened  in 
ihe  hole,  and  firmly  wedged  down  agahist  the  bottom 
Mil,  before  the  ledge  wedge  is  put  in.  There  ii  no 
«nuD  liabJo  to  break  the  shank  off  at  the  nock, 
raiued  by  driving  the  ledge  wedge,  and  whatever 
»f»r  u  (uffeired  from  the  constant  striking  aponthe 
tollj  iuid  tew:tion  through  the  die  is  t^en  up  in 
JnvuigUiB  wed^  without  being  noticed,  while  if 
ute  die  r«ited  duectl;  upon  thg  ledge  at  firrt,  it 


Fig.  3  ahows  the  boxing  for  the  dolly,  and  hat  in 
the  lower  port  of  the  frame  a  hole,  m>  uiat  it  can  be 
put  on  the  port  of  the  die  shank  which  extends 
through  the  anvil  for  the  purpose  of  aflordine  it  n 
lupport.  The  head  of  the  dolly  sometimei  has  a 
bit  of  steel  welded  ou  it,  and  the  face  ia  generally 
made  of  ileel ;  the  rest  of  it  is  of  wrought  iron. 

The  whole  arrangement  is  shown  pat  together  in 
Fig.  5,  with  the  simple  but  efBciont  r&vice  of  a  beat 
wire  and  a  weight  to  bold  the  bearings  in  the  box- 
ing. Sufficient  weight  is  hung  on  to  moke  it  bind 
bard  enough  to  hold  the  doUy  up  when  not  in  use. 
When  the  smith  has  given  it  the  two  or  three  blows 
nnrnainij  to  smooth  off  the  weld  in  the  chain  Unit 
ring  which  he  is  working  on^  he  ^ves  the  dolly 
otdique  upward  blow,  which  raise*  it  up  otf 


up  oH 
e  large 


With  this  vaiy  oonvenient  tool  excellent  chaiu  is 
flniihed  up  in  a  neat  and  workman-like  manner  of 
any  siie  up  to  (in.  diameter. 

Fig.  G  repcesente  a  "  gauge- hardy,"  which  is 
sometimes  used  in  the  hole  in  the  face  of  the  anvil 
when  the  work  does  not  come  to  the  forge  already 
cut  to  the  right  length.  The  gauge  rod  is  keyed  iu 
a  hole  in  the  hardy  m  preference  to  being  faateueil 
with  a  set-screw,  oa  set  screws  easily  jar  loose,  and 
quite  frequently  break  oft. 

A  very  good  tuyere  iron  for  a  chainmakers'  Are 
is  a  cast-iron  boiun.  by  4iii.  by  2in.  inside  measure- 
ment. The  blaat-pipe  enters  a  '2in.  hole  at  one  end. 
and  in  one  of  the  narrow  sides  are  drilled  holes  ^in. 
in  diameter,  and  atiout  IJin. apart.  Theboxshould 
be  iin.  or  Jin.  thick  on  the  side  where  the  bint 
holes  are  drilled.  This  tuyere  forms  the  front  of 
the  fire,  and  the  blast  blows  the  flie  away  from  the 
workman.  The  inside  of  the  box  is  cored  oat,  anil 
the  blast  holes  are  drilled  of  any  size  and  distance 
apart  that  is  found  to  be  beat  adapted  to  the  kind 
of  work.  The  twiea  are  sometimes  made  with 
only  five  Eides,  being  left  open  on  the  lower  side, 
and  bedded  in  moitar  or  clay  when  the^  are  set. 
This  saves  making  a  dry  sand  core,  and  givesalittle 
better  ohanoe  to  clean  out  the  blast  holn  it  they  get 
slopped.  The  cored  box  can  be  cleaned,  however, 
frcm  the  pipe-hole,  and  is  not  subject  to  the 
objectian  of  leaking  air  when  the  setting  gets  loose. 


nCPEOVEMEin'S     IN     AATIFICUL 

LIHBS. 

THE  Committee  on  Science  and  Arts,  of  the 
F^ruiklin  Institute,  which  considers  all  claims 
for  an  award  of  the  John  Scott  (of  Edinburgh) 
Legacy  Medal  and  Premium,  has  recently  recom- 
mended the  granting  of  nine  different  awards  under 
the  legacy,  one  of  these  awards  of  the  medal  and 
iremium  being  to  A.  A.  and  Geo.  E.  Harks,  of  701, 
[roadway,  Now  York  Ci^,  for  their  ' '  improve- 
ments in  artificial  limbs."    In  an  abstract  of  the 


the  Institote,  it  is  said  Uiat  the  first  improvemen 
consisted  in  (he  lubatitutian  of  an  elastic  artifirio. 
toot,  mode  of  indiarubber,  without  any  joints  what- 
the  artificial   foot,  previouiSy  made  of 


made  of  indiarubber,  simulating  the  misnin)! 
member.  At  a  matter  of  course,  such  on  artifidnl 
hand,  which  is  here  illustrated  (Fig.  I),  could  do 
little  else  than  restore  appearances.    It  had,  beaidea 


this,  the  merit  of  not  wearing  out  gloves  and  other 
apparel  as  rapidly  as  its  wooden  and  metallic  nrticu- 
laWd  predecesso™,  aiui  it  was  much  leas  costly  mid 
not  so  unpleasant  when  it  came  into  personal  iiiii- 
tact.  The  rubber  foot,  which  is  also  illustrateil  iii 
Fi^.  1.  consisted  of  a  wooden  block  rigidly  seciE red 
or  formed  with  the  leg,  and  extending  ilowuwurds 
to  within  about  two-fifths  of  the  distance  from  the 
ankle  to  the  sole,  and  forwards  to  nearly  the  lirat 
articulation  of  the  metatonua  and  toes.  This 
block  was  covered  with  indiarubber,  and  all  the 
rest  of  the  foot,  from  heel  to  toes,  was  formed  of 
eln^c  vulcanised  rubber. 

The  action  of  such  an  artificial  foot  wns  thai  of 
nn  clastic  segment  of  a  wheel.  The  shock  nf 
placing  the  weight  upon  the  heel  at  each  step  was 
avoid^  by  the  elastic  cushion  of  rubber  forming 
the  heel,  and  as  the  weight  was  j>rogreBively 
transmitted  to  the  forward  part  of  the  foot,  l^ 
the  combined  effect  of  muscular  exertion  in  the 
remaining  part  of  the  natural  limb  to  which  it  was 

pFi'Lj  fleiure  of  the  toea  took  place,  which,  reofliiig 
elaslicdily  aa  the  weight  was  tracsf erred  to  the 
other  limb,  assisted  in  Ihe  flexure  of  the  knee  joint, 
iturally  appearing  movement, 
ere,  upon  trial  by  those  who 
A  used  other  artincial  substi- 
lighter,  Find  more 

,  .  .  have  proved  from  their  grejiter  simnlicity 
nrire  durable  and  for  less  deetrucbve  to  clothing. 

The  next  improvement  (Fig.  2)  is  an  improved 
ind  simplified  construction  of  the  knee  joint  of 
irtificial  limbe,    made    with    a   view   to  strength. 


ig  an  easy  ai 
artificial  te 


facility  of  accurate  manutactnra,  and  easy  applica- 
tion. Hiis  joint  consists  of  a  flanged  plate,  secured 
h^  screws  to  the  under  surface  of  the  thigh  socket, 
and  has  formed,  integrally  with  it.  of  steel,  bydrop 
forging,  a  cylindrical  pQlor,  terminating  in  two 
lateral  journals  having  the  mme  axis,  resembling  an 
iuTertcd  capital  letter  T.  These  journals  perform 
the  function  of  the  condyles  of  the  femiir  in  the 
natural  limb,  and  are  fitted  accurately  in  bearings 
formed  with  oblique  cups,  secured  by  screws  in  the 
rear  of  the  knee  portion  of  the  leg. 

On  the  rear  of  the  pillar,  in  about  the  same  hori- 
zontal plane  as  the  axia  of  the  journal  when 
the  limb  is  extended  and  erect,  is  formed  a 
short  lever,  having  a  spherical  end,  against 
which  a  cup,  formed  npou  the  upper  end  of 
a  ahdinp  plunger,  is  pressed  upwardly  by  a  spring 
in  a  gutdmg  cylindrical  case,  having  a  nemispheriau 
lower  end  resting  iu  a  correspondingly  shaped  cup 
or  cavity  in  a  Sioulder  in  the  interior  of  the  calf 
portion  of  the  leg.  When  the  limb  ia  extended,  the 
spring  operates  will  full  effect,  in  holding  the  limb 
extended;  as  it  is  fiexedthelevergradually  aammes 
a  ereater  angle  to  the  line  of  reaction  of  tbe  spring 
and  cup,  so  tbat  when  it  is  fiexed  with  the  thigh  at 
right  angles  with  the  lee  the  spring  has  no  motion 
iiT  elfect,  and  if  flexed  still  further,  Ihe  spring  then 
oi>eratos  to  assist  in  further  flexure.  The  pillar 
and  journals  are  mode  hollow,  so  as  to  reduce  their 
weight. 

It  is  obvious  to  every  mechanic,  from  tbe  form  of 
these  parts,  that  they  oan  readily  and  accurately  be 
tiuished  by  drilling  and  turning,  that  from  thcdr 
nhape  they  must  possesa  great  atrength,  nnd  that 
they  can  easily  be  fitted  accurately  iiito  their  work- 
ing positions  in  the  limbe. 

Another  useful  feature  of  this  form  of  joint  is 
that  the  upper  pait  of  the  pillar  forms  an  elFeetive 
stop,  to  arrest  uie  forward  motion  of  the  thigh  open 
the  1^  during  extension,  by  oominz  in  contact  with 
a  cu^ioned  cavity  in  the  rear  of  the  knee;  this 
point  of  support,  being  at  a  considerable  distance 
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trom  the  uii  of  the  knee-joint.  STOidB  any  WTsre 
MiBiii  and  ihock  from  the  niildeD  citeniion  of  the 
limb,  vhich  in  other  coiutructioDi,  having  the  Btops 
DUide  in  platen  at  the  ndee  of  the  joint,  nre  neces- 
y»hl;  don  to  the  axis. of  motion,  and  conscquentlj 
arc  Bubjecled  to  a  greatly  ircreaaed  strain. 

This  ooncuBmon  of  the  itop  is  found  to  be  n  fre- 
quent catiee  of  breaking  both  of  ttie  stop)  and  joints 
of  other  (onns  of  Umhe,  and  has  had  n  great  deal  of 
innnuity  expended  upon  it  to  avoid  it,  bj  prc- 
vidiikg  check  itiapt  or  cords  reachinf;  from  the 
thsfa  to  the  leg,  and  designed  to  atrolch  tight 
before  contact  of  the  atops  occurs.  These  cords 
required    greater  car«   to   keep   adjusted  to  " 


WA 


TTie  aits  of  the  knee-joint  is  plowrt  near  the  bac 
of  the  limb,  aothat  the  weight  of  the  wearer  insure 
a  firm  support  on  the  limb  vrhcD  extended,  and  s 


QiBBametime  alisht  exertion  suffices  to  move  the 
timb  in  stepping  fonrard. 

The  diell  or  parts,  which  in  form  imitate  the 
natunU  limb,  are  made  of  light  willow  or  basswood. 
aathin  as  is  oonsistent  with  strength  in  the  lower 
pait,  and  in  the  upper  part  excavated  to  fit  the 
remaining  portion  of  the  natural  limb :  these  are 
Qovered  Dghtly  with  parchment  and  painted  and 
vamiihed  to  rasemble  the  complexion  of  the  natural 

The  oontinaed  a«e  of  the  limbs  thus  constructed 
danoDstrated  that  the  front  portion  of  the  foot  was 
loo  «aa!ly  flexible,  or  rather  that  greater  elastic 
fbiee  was  devrable,  and  this  requirement  was  met 
ty  the  inventor  by  a  derice  in  which  a  textile  fabric 
was  intiodnced  between  the  lamina  of  iiidiarubbeT 
fanning  the  ball  and  toe  portian  of  the  foot,  as 
ahoWB  in  Fig.  3. 

The  derire  to  adapt  the  indiarubber  hands  tn 
changes  of  fleiure,  for  vuiposos  of  better  and  more 
natural  appearance,  and  to  grasp  light  object?,  led 
Hr.  Manu  lo  improve  them  by  making  a  light 


L  such  core,  which  extended  centrally 
uu\'uKu  the  flngort-  By  bending  the  fingers  they 
retain  the  form  m  which  they  are  set.  The  test  of 
aeverai  years'  use  of  these  last-named  improvements 
have  proved  their  utility.  -■— -  — 

The  latest  improvement  in  artificial  limbs  consiste 
in  forming  the  leg  and  foot  part  of  a  single  piece  of 
■wood  (Fig.  4)  having  the  grain  curved  naturally  in 
its  growtn,  such  pieces  being  procured  from  the 
wts  of  the  trunk  contignous  to  the  roots  and 
bnaaolus  of  trees ;    limbs  nude   in  this  way  are 


stronger  with  the  aame  amount  of  wood 

in   them   than   when   made  of   parts  i „.__ 

together,  and  are  made  waterproof,  which  ia 
specially  valuable  feature  when  the  occupation 
the  wearer  exposes  it  to  constant  dampness,  or 
water  iteelf.  as  in  fishing,  mining,  dredging,  tec. 

By  making  limbs  in  Uiis  manner  from  natui 
curves  in  the  growth  of  the  wood,  it  has  become 
practicable  to  make  light  and  substantial  artiSdal 
feet,  adapted  to  partial  omputationB  of  the  toot.  { i 
Such  appliances  have  been  used  with  unprecedented   i 


will  not  reoiit  the  action  of  the  fioonpar  lui. 
The  lYanch  clay  cnidblea  (Beaufay)  wei«  um-1  ■  g 
account  of  their  greater  freedom  m>in  iroo  jul.) 
silica ;  they  also  reaist  the  fiux  better  tlisa  il>e 
Henian,  black  lead,  or  iron  cruciUee. 
I  The  yield  of  manganese  under  favonmUt  oj, 
comstaneea  was  about  'JO  per  oent.  of  the  riianit 


u  also  tried  by  i 


fused  dikin.ic 


itisfaction  where  attiuiJated  feet  were  clearl' 
possibilities.  The  advantages  derived  from  I  ^ 
*   — -'-   artiflcial  substitutes  will  readily  be 

id  lower  part 

of  the  limb  being  light  and  hollow,  move  easily  and 
promptly  with  but  little  exertion  ^rom  the  remain- 
ing part  of  the  natural  limb,  and  the  comfort  and 
case  of  the  wearer  are  thereby  greatly  promoted. 

The  Frankhn  Institute  has  not  made  any 
examination  in  this  department  of  the  arts  since 
January  11,  1B48.  Sino*  this  time  about  sixty  or 
more  patenta  have  been  granted  for  alleged  im- 
provements in  artificial  limbs,  nearly  all  of  which, 
except  these,  which  are  the  subject  of  this  report, 
added  complications  or  additumal  parts  to  the 
limbs.  In  none  of  these  inventions  does  there 
appear  such  desirable  simplicity  of  constmction  and 
reduction  of  cost  of  production  as  in  those  under 
connderstian.      The  makers  are  enabled  to 

most  durable  and  substantial  workmanship 

parts,  and  have  demonstrated  all  of  these  points  by 
making  something  over  9,000,  which  are  in  constant 
and  satisfactory  use.  The  extreme  simplicity  of 
construction  has  proved  the  means  of  bringing  Uieir 
coat  within  the  reach  of  many  persons  requiring 
such  applianoeSj  who  could  not  otherwise  allord  to 
use  and  maintam  them,  and  there  are  now  many 
persons  using  them  and  actively  competing  with 
... —  .._  jjjg^y  Uaet   of  industry;   among  them 


I  Manj^anate    of   soda    was    formed    when  k 
chloride  alone  was  used  as  a  flux. 

Manganese  thus  obtained  is  very  brittle.  viUii 
steel  white  fractuis,  so  hard  that  a  file  wUl  tcwic 
touch  it,  the  edges  of  the  fracturea  scraldi,  u.-; 
almost  cut,  glass. 

The  metal  retains  the  brightness  of  a  fnctotfl 
surface  afl«r  prolonged  exposnre  to  the  sir,  uA 
appears  not  more  disposed  to  oxidation  thaa  ina 
It  u  entirely  passive  to  magnetic  attractioa- 

The  speciflc  gravity  of  iha  metal  obtained  w\m 
fluorspar  was  used  was  7'072,  when  remelled  uaOa 
fused  sodium  chloride,  the  sp.gr.  rose  to  7'l.VI, 

The  metal  obtained  withoot  the  use  of  fluor^- 
was  less  brittle,  and  hod  a  different  fracture ;  ii, 
ap.gr.  was  7'231. 

Authorities  differ  regarding  the  sp.gr,  of  mu- 
ganess,  ranging  it  from  S'S6  to  8'013. 

An  examination  of  the  metal   obtained,  nun: 

BuonpoT  aa  a   flux,  showed  the    absence  o(  inc. 

■  of    caldi 


as  THE  PEEFASAXION  AKS 
FKOFEETIES  OP  HEIALLIC 
UASQASESK' 

TEE  properties  of  manguieae,  like  those  of  iron, 
appear  to  difFer  according  to  the  method  used 
in  the  reduction  of  the  metal.  When  obtained 
from  the  oxide  by  heating  with  carbon,  most 
authorities  agree  in  the  statonent  that  the  metal 
oxidises  so  readily  in  the  air  that  it  can  be  preserved 
only  under  "rock  oil,"  or  in  well  seal»l  vessels. 
Tn  water  it  is  said  to  "  oxidise  rapidly,  with  evolu- 
tion of  hydrogen,  and  crumbles  into  a  dark  grey 

Cast  manganese  containing  B  per  cent,  of  iron  is 
said  to  be  unaltoraUe  in  the  air. 

In  the  yeer  1869  some  mangaoese  prenorsd  after 
the  process  of  Bnumer  (the  reduction  of  the  chloride 
mixed  with  fluorspar,  by  means  of  sodium)  was 
found  to  have  as  little  tendency  to  oxidation  aa  iron. 

Repeating  recently  this  process,  pure  chloride 
of  manganese  was  fused  m  a  clay  crucible  and 
poured  on  a  stone  slab ;  when  cold  it  was  pulverised 


nnd    mixed  with   an   equal   weight 


eight    of 
led    into; 


powdered 


fluorapai.  This  mixture,  divided  into  porti' 
loi.,  was  introduced  into  a  French  clay  cruciDie, 
previously  heated  to  redness.  Eighty  grains  of 
sodium,  cut  into  small  pieces  aiia  freed  from 
naphtha,  being  added  to  each  portion,  the  crucible 
was  covered,  and  reaction  allowed  to  take  place 


le  latter  metal  from  the  qu. 


This  may  aca ..  _ 

S.gr.  on  remelting  under  sodium  chloride,  u  itn 
e  greater  sp.gr.  of  the  metal  when  the  s[Br  m 
not  used.  As  calcium  has  the  sp.gr.  of  t'^i.  i 
small  amount  alloyed  with  the  manganese  sugJ  J 
--isibly  affect  its  gravity.    The  sp.gr.  of  irm.jm. 


L,  white,  7'S ;  sp.gr-  ci  i 


DETAILS  OP  SWEET'S  16iii.  EH6m 
LATHE.* 

IN  Fig.  S  a  half-plan  is  shown  of  the  surfsa  i: 
the  bed  on  which  the  head-stock  rests,  nitlii 
longitudinal  section  through  the  train  of  kri- 
cutting  gears,  repieaented  m  Fig.  10.  The  eund 
T-groovesat  the  head  end  and  comer  of  thii  nf- 
faoe  receive  the  bolts  by  which  the  head-!tirt  ii 
fastened  in  place.  The  shaft  B  is  the  continaaiii 
of  S',  shown  in  Fig.  1  of  previous  article,  sad  fj 
in  a  square  hole  in  the  gear  ^.  The  gears  ff'  sad , 
each  revolve  loosely  on  the  shaft  8',  a  steel  lan  C 
bein^  fast  to  it.  The  shaft  has  on  end  moT^mn; 
suflicient  to  allow  the  projectiona  on  either  dJe  I'r 
the  cam  to  engage  with  the  counterparts  oc  ertia 
gear,  and  so  imparting  motion  to  S'  in  aOi^ 
direction. 

Special  attention  is  called  to  Iheae  clutch»-i- 
screw-cuttingbytbis  tathe  can  be  done  byrereniL; 
the  screw  instesa  of  reversing  the  lathe,  it  ta  i^- 
pecaliva  that  the  clutch  or  shaft  should  nut;  i 
complete  revolution,  or,  in  other  words.  iln< 
assume  the  same  reiatiyB  position  with  the  upjo 
shaft  when  thrown  in  gear,  that  it  haa  before ,  ^ 
to  explain,  assume  that  a  threading  tool  a  In  i 

then,  when  thrown  in  again,  it  must  take  tbf  ^aa' 
positiou,  in  order  that  the  tool  shall  be  ccrna- 


&t.      This  heretofore  has  b 


T^r- 


4(f)\__ 


I 


before  adding  another  charge.  After  6ox.  of  the 
mixture  had  men  added,  the  contents  of  the  crucible 
was  covered  with  fused  chloride  of  sodium  in 
powder,  the  cover  replaced,  and  the  heat  carried 
to  quiet  fusion.  After  the  flux  became  entirely 
tluid,  the  heat  was  continued  for  ten  minntes. 
The  crudbie  was  then  removed  from  the  fire,  and 
after  cooling  the  metal  was  found  as  a  button  at  the 

Three  crucibles,  of  the  capadty  of  eight  fluid 
ounces  each,  were  used  at  a  time  in  a  furnace 
without  artificial  blast.  Care  is  necessary  not  to 
urge  the   heat  too  high  ;   otherwise  the  crudbles 


■  BrCiiAS.  Bi'LLACK,  a  Paper  read  at  the  UeetinBoI 
the  Chouical  Secliaa  of  the  Franklin  Institute,  Uaj'  SI, 


here  used,  there  are  two  teeth  on  opposite  ai"  > 
contact,  and  yet  the  idiatt  makes  a  complete  n>.- 
lution ;  that  is,  always  takes  the  same  p^' 
when  thrown  in  gear,  whether  runiung  fonriK .- 

This  movement  of  the  olutch  shaft  S  is  aiaai  '•  I 
the  half-ring  r,  which  is  connected  to  ■  ho'' 
within  reach  of  the  operator.  On  this  liat!  '* 
two  sleeves  i,  and  t,,  the  inner  one  having  >  t' 
fitted  in  a  splme  in  the  shaft^  the  spUne  eisaiM 


allow  clamping.     The  inner  e 
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en  loroed  ai 


n.  bock 


=.™,.™  «  .  eon*  C,  whUo 
u  chAmfered  to  fit  it 
This  alMva  ii  alao 
imm  the  chamfer,  n  losl  wamt  loroea  ogt 
cODfl  C '  tho  end  E  expuida  into  tho  geai  vim  nun- 
dent  force  Co  diiva  it.  The  sliding  of  one  sleeve  on 
the  other  is  caused  by  toraing  the  rtsj  not  K,  in 
which  two  threads  ore  cut,  one  of  12,  and  one  of 
16  pitch.    These  sleeres  can  be  dnwn  out  to  clomp 


Any  pair  ot  gam  in  the  set.  The  lower  shaft  and 
iJeeve  are  similar  in  action  to  the  other  one,  though 
ono  alosTe  is  dispensed  with,  and  the  shaft  and 
sloeve  are  drawn  out  together  in  setting  for  any 
pair  of  wheels.  On  the  lower  shaft,  just  outside  of 
the  fiame  nhich  corhes  the  Bcrew'Wheeli,  are  three 
other  gear  wheds,  W,  W,  W,  Dae  of  wiuoh  is  cut 
on  a  steel  sleeve  S„  the  two  others  being  teyed  to 
it.  It  alao  bac  two  keys,  which  eitecd  into  the 
sjiliiies  in  the  sleeve  3^,  wluch,  being  driven  by  one 
uf  the  gears  of  the  trun,  caniws  the  three  wheels  to 
j-ovolve  with  it.  The  sleeve  S^  is  supported  in  place 
by  a  second  sleeve  put  in  from  the  outside,  and 
vrhich  also  forms  the  besjing  for  Sj.  Eight  rings 
aj-o  nuirked  on  eiLch  of  the  sleeves,  one  for  ea^ 
ivbeel,  the  distance  between  each  ting  equalling  the 
length  of  the  wheel  hubs.  These  rings  sre  divided 
into  tliree  parts,  and  at  each  intenectjon  is  stamped 
the  iiumber  of  threads  to  be  cut  in  that  poflitwn, 
3ue  set  of  wheels  cuttiog  three  different  screws  by 
cii(3aua  of  the  throe  wbesls  W,  W,  W"  in  combina- 
tion ^rith  three  wheels  on  the  main  screw. 

The  method  of  holding  the  screw  gears  in  place  is 
shown  in  part  by  Fig.  1 1 ,  which  gives  an  end  ete- 
vation  of  the  Sret  plate  through  section  A  B,  with 
iotted  outline  of  the  intennediate  plate.  This  first 
plate  extends^  to  the  bed  and' is  bolted  fast,  as 
tbovm  at  B,  Fig.  2,  and  **,  Fig.  3.  A  plan  and 
sdf^e  view  ot  the  intermediate  plates  is  shown  at 
Fig.  12.     The  terminal  plate  at  the  opposite  end  is 


journal  box  for  gear  g".  Fig.  10,  the  two  sat  screwi 
>(,  settiog  up  aoainst  the  projectiDn  P,  on  the 
inside  of  the  bed  (eectian  CD)  gives  slight  side 
odjusttnent,  while  screw  S',  Fig.  10,  carries  the 
weight  and  gives  the  vertical  ^jjustmeut.  Two 
holts,  one  on  each  side,  psas  through  the  hobs  ol 


dences,  (or  

for  BpeaMng-tube  use  in  stores,  hotels,  &c.,  there  is 
on  the  martet  an  inrtrument— the  Bennett  acoustic 
telephone — which  fills  all  these  demands  tor  limited 
distances,  and  which  can  be  bought  outright.  The 
principle  of  the  Bennett  telephone  depends  solely 


alloftheplatei,fBsteningthemflnnlytogetIier.  The 
pinp,  projecting  from  the  hub  H,  Fig.  13,  serves 
as  a  pvot  for  the  reveraiDg  airangemant.  The  hubs 
of  the  screw  wheels  project  far  enough  on  each  -'' 
'■  ;go  halt-way  through  the  larger  hubs  o: 


while  the  bolt  babe  project  far  enough 
the  larger  ones  to  allow  thor  nrtaceato 
together,  and  yet  to  allow  room  for  the 
wheel  webs,  so  that  Ehe  wheels  turn  freely,  while 
the  plates  are  fastened  eolidly  tagetbei. 


TEE   BENNETT  ACOUSTIC   TELE- 
PHONE. 

EVEST  busine»  Duui  is  now  familiar  with  the 
electric  telephone,  as  it  is  ■eon  to-day  under 
"    "  "      '  nts,  but  there  are  many  who  ore  not 
■h  aa  conuectiiig  resi- 


tranimitted   through  a  stranded  „      . 

the  line.  The  extreme  simplid^  of  this  instrument 
is  Been  by  the  description  of  the  "  Champion  "  tele- 
-■■ —     In  front  there  is  an  ordinary  mouthpiece, 


e  Ihei 


.of  BI 


brass  Saphragm,  which  bee  directly  o: 
board   forming   the   base  ot  the  ir' 

modify  the  vibrations  somewhat,  a  ^ ^,_  _. 

non-reaonant  material  is  laid  in  close  proximity  to 
the  brass.  The  iron  wire  is  then  attached  by  means 
q(  a  brass  bnttoo,  and  the  instrument  is  ready  tor 
use.  The  diaphragm  of  the  telephone  must  aa  at 
right  angles  to  the  direction  of  the  wire,  as  it 
appTDachee  the  instrument,  and  where  it  is  not 
convenient  to  bring  the  vrire  diroct  to  the  back  ot 
the  telephone  another  modified  form  most  be  used. 
The  Bennett  telephone  is  provided  with  a  curved 
tube  from  the  mouthpiece  to  the  diaphragm,  which 
is  form  joay  occupy  a  horizontal,  vertical,  or 
lie  position  to  suit  the  direction  of  the  out- 
going wire,  which,  as  a  rule,  tin  directly  under 
Uie  end  of  the  receiving  tube.  In  this  system  of 
telephony  one  of  the  most  important  foctora  ot 
ss  is  the  method  ot  supporting  the  vibrating 
and  of  turning  comers.  The  "Oilliland" 
insulator  used  by  the  National  Telephone  Company 
simply  a  ball  ot  iron  with  a  ring  at  each  end, 
rough  which  the  tie  wire  paeses.  This  insulator 
_  not  inserted  between  the  vibrating  wire  and  the 
bracket ;  but  the  tie  wire  merely  passes  arotmd  tha 
inmlator,  being  in  contact  both  with  the  vibrating 
vrire  and  the  brocket,  the  insulator  having  the 
effect  of  preventiDg  the  vibrations  from  passu^c  to 
the  brai^et  and  being  lost.  Thsee  telephones  will 
work  BucoesstoUy  over  a  distoooe  ot  from  two  to 
three  mile*  on  itnight  liiiea,l>atwheremanTanglea 
encountered  about  a  halt-mile  may  be  con- 
sidered the  maximum.  The  Bennett  tdephona  is 
well  mvered  by  fifteen  patenta,  and  has  hxn 
SQOceastuLy  introduced  in  many  cdtiea  in  the  eut 
—  ■'  -rett.—Skctrieat  Stvieie  (fil.Y.) 


at  tha  Paris  Exhibilion  ii 
the  great  Imperial  diamond,  weighing  180  carata, 
being  44  more  than  the  Bezant  diamond,  and  74 
carats  haavier  than  the  Koh-i-noor.  The  diamond 
belongs  tp  a  group  of  London  capitalista,  and  is  ex- 
hibited in  tha  Etench  Jewelij  section  in  the  In- 
dustriil  CoDTts. 
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ANOTHER  comet  haa  been  digcovered  by  Mr. 
E.  E.  BttniBrd,  of  the  IJck  Obeervntory, 
and,  aMoriing  to  Dim  Echt  Circular,  No.  ITlf 
Piof.  KmegeitolegTapbed  ths  foUoiriiig  position ; 
—June  33,  Hh.  41-3m.  local  mean  time  ;  R.A. 
Ih.  20m.  63'49.  ;  B,  Dec.  38'  50'  44".  Motion 
t>luB  4m.  24b.  in  K.A.,  and  plus  34'  in  Declina- 
tion.   The  comet  is  described  as  faint. 

Plot.  C.  C.  HntchinB,  of  Bowdoin  College, 
Uaine,  baa  been  working  on  the  subject  of  ]unar 
isdistion,  and  bia  eipedinentB,  made  with  a 
Ihennogcapb  having  only  one  thermal  junction, 
abov  an  agreerncnt  with  those  of  Lord  Rosse 
and  Prof.  Langley,  of  Allegheny — that  the  beat 
received  or  reflected  from  the  moon  ia  oat  off  at 
the  moment  of  totality  in  an  eclipse.  Prof. 
Hutchins  conaiders  that  about  half  of  tbe  inci- 
dent Tays  are  abeorbed,  which  would,  therefore, 
render  the  anrfoce  of  the  moon  very  hot ;  but  the 
evidence  to  bo  obtained  from  eclipses  shows  that 
scarcely  any  of  the  Bor&ce  heat  succeeds  in  pass- 
ing thioagh  the  earth's  atmosphere. 

The  death  is  announced  of  the  Director  of  the 
I^lermo  Obserratory,  Prof.  O.  Caccialore,  in  his 
lerenty- sixth  year. 

Di.  Charles  Bland  Radcliffe,  consulting  physi- 
cian to  the  Westminster  Hospital  and  the 
National  Uoapital  for  the  Paial^^ed  and  Epi- 
leptic, died  last  week.  Dr.  Radcliffe  had  written 
Tarioua  works,  incladiug  "Epileptic  and  other 
Convnlaive  Aifections  of  the  Nervous  System, 
their  Pathology  and  Treatment,"  which  went 
through  BOreml  editions,  "Vital  Motion  as  a 
Means  of  Physical  Motion,"  and  a.  course  of 
lectures  delivered  at  the  Royal  College  of  Fhysi- 
<^ana,  London,  and  "  Epilepsy,  Pain,  Paralysis, 
and  certain  other  Disordeis  of  the  Nervoos 
Bjatem." 

Dr.  Pep^or,  Provost  of  the  University  of 
Pennsylvania,  greatly  wants  to  resign  hia  post, 
but  tbe  trnsUes  will  not  hear  of  it.  He  gets 
6,000  dole,  a  year  salary,  and  gives  the  coluge 
10,000  dob.  a  year  from  hia  own  pocket.  No 
wonder  they  want  him  to  stay.  That  is  what 
the  JToD  Tori  TViiune  says. 

The  current  nmnber  of  tbe  Xiiteraloyical 
Magazint  opens  with  a  paper  by  Mr.  L.  Fletcher, 
in  which  he  describes  a  new  South  American 
mineral  under  the  name  of  "  Davieeite."  This 
mineral  was  obtained  from  the  Mina  Beatriz  in 
the  SieriB  Uonlo,  Atacamn,  where  it  occurs  in 
association  with  porcylite,  carooolite,  and  other 
minet^  of  loss  rarity  than  thefe  speciea. 
Daviesite  ia  found  in  very  minute  colourless 
crystots,  of  prismatic  habit,  belong;ing  to  the 
Qrtho-rhomhic  system  ;  and  it  appears,  from 
qualitative  analysis,  to  be  an  oxychloride  of  lead. 

~B  named  after  Mr.  Thomas  Davies,  tbe  well 


department  of  the  British  Museum. 

The  Council  of  the  XJniveraity  College  of  North 
Wales  have  decided  to  open  an  Ag^ricultural 
Deportment  at  the  College  in  October,  and  steps 
have  been  taken  with  a  view  to  the  appointment 
of  a  Lecturer  in  A^cultuie.  The  propoaol  for 
the  formation  of  dairy  schools  in  connection  with 
the  CoUege  has  met  with  much  support. 

Tho  Hopkins  prize  for  the  period  1ST7-ISS0 
has  been  awarded  by  the  Cambridge  Fhilosopliical 
Society  to  Prof.  George  Darwin. 

Dr.  Arch.  Qeikie  has  been  elected  a  cor- 
responding member  of  the  Fhyacal  and  Mathe- 
mnti<al  section  of  the  Boyal  Academy  of  Sciences, 
Berlin. 

The  annual  genetsi  meeting  of  the  Marine 
Biological  Association  was  heU  Inst  week,  when 
the  adoption  of  the  annnal  report  —  the 
first  ainco  the  opening  of  the  laboratory 
—was  moved  by  Lord  Walsingham,  F.R.S., 
who  remarked  that  the  amount  of  work 
done  during  the  year  was  more  considemble 
Ulan  ho  (xinld  have  thought  poaaible.  Prof. 
Flower,  C,B.,  F.R.S.,  in  movinc  tho  adoption  of 
the  treoBurer'B  report,  eipre«ed  a  hope  that  the 
funds  at  the  disposal  of  tho  Association  would  be 
so  conaideiably  increased  that  their  range  of 
work  might  increase  too.  His  references  to  the 
manf  and  very  valuable  services  rendered  by  tho 
retiring  tnaaurer,  Mr.  Frank  Crisp,  were  warmly 
supported  by  Mr.  Oaeaiot  and  '  Prof.  Itay 
Lankeater.  It  is  unfortunate  that  the  appeal 
made  lut  year  for  subscriptiona  towards  tho  pur- 


chase of  a  good  seaworthy  boat  has  been  so 
poorly  renionded  to.    The  officen  of  tbe  laboia- 

toi?  wilt  be  hampered  and  limited  in  their  in- 
quiries into  tho  habits  of  sea-fish  till  they  have  a 
first-class  boat  at  their  command. 

]f.  Sir  W.  Turner  is  the  president-elect  of 

the  Anthropological  Section  of  the  British  Afeo- 

dation  which  meets  at  Newcastle  in  September, 

aa  a  coincidence  it  may  be  mentioned  that 

of  tho  most  valuable  papers  read  at  the  meet- 

„  in  Newcastle  in  1S63  was  contributed  by  the 
distinguished  anatomist  who  is  to  preside  over 
the  Section  this  aesaioa,  and  who  was  then  one 
of  the  secretnriea  of  the  sub-aection  D  of  Phy- 
wology. 

Lord  Trayner,  in  a  recent  case,  made  some 
remarks  which  aro  worth  the  attention  of  patent 
agents  and  patentees.  "  A  specification,"  the 
learned  judge  remarked,  "may  so  insufficiently 
describe  the  process  or  the  machine  patented  as 
"    render  the  patent  invalid.     It  may,  neverthe- 

IB,  contain  sufficient  deacription  to  disclose  or 
publish  the  invention  so  as  to  prevent  its  boing 
validly  patented  by  another  subeeiiuently." 

Tho  dimensions  of  tho  Atlantic  liners  are 
gradually  being  incraasod  until  they  begin  to 
approach  those  of  the  Grtat  Eattem.  The 
Majatit,  launched  from  Harland  and  Wolff's 
yard,  Belfast,  is  6W2SX.  long,  and,  with  her  mstar 
vessel  the  Ttutonie,  belongs  to  the  White  Star 
Line.  They  are  believed  to  be  the  longest 
vessels  afloat,  but  still  fall  short  of  the  Onat 
Ziutfl-n'i  length  by  more  than  100ft.  The  vessels 
'  0  a  breadth  of  fiTft.  Gin. ;  depth,  39ft.  4iQ. ; 
.  a  gross  tonnage  of  nearly  10,000  tons.  They 
built  of  Siemens -Martin  steel,  and  will  each 
be  propelled  hj  two  independent  sets  of  triple- 
expansion  engines,  constructed  by  Messrs.  Har- 
land and  Wolff,  driving  twin  propellers  with 
manganese  bronze  blades.  They  are  constructed 
with  transverse  bulkheads,  and  also  with  a  longi- 

idinal  bulkhead  running  fore  and  aft.  'Hie 
veaaela  aro  intended  to  carry  300  saloon  passengers. 
There  is  also  accommodation  for  160  second  cabin 
passengers  and  about  TfiO  in  the  steerage. 

e  new  twin-scrow  steamer  X)obaiMa,  tbe 
laiveat  steamer  ever  built  on  the  Menev  by 
lAird  Brothers  for  the  Hamburg- American  Com- 
pany's New  York  line,  with  engines  of  over 
13,O00H.P.,  made  so  satisfactory  a  trial  trip 
(when  she  accomplished  over  10  knots  in  an  hour 
and  i5  minutes),  that  tbe  representatives  of  the 
Hamburg- American  Company  accepted  tbe  vessel 
in  mid-ocean  from  the  buil<fers,  the  Union  Jack 
being  hauled  down  and  tbe  German  Qag  hoisted 
in  toe  Irish  Sea.  On  Saturday  tbe  vessel  loft 
the  Mersey  for  Hamburg,  and  was  seen  passing 
Dover  at  an  average  speed  of  IB  knots  und!er  easy 

Mr.  H.  A.  Stoltenberg,  C.E,  of  Chicago,  pro- 
pcaes  a  system  of  elevated  railroads  for  that  mty,  in 
which  the  lines  are  to  be  carried  at  a  much 
greater  elevation,  about  120ft.  above  the  level  of 
the  streets.  In  this  way  not  only  will  the  noise 
caused  by  tbe  trains  be  less  au£ble  below,  but 


highest  houses,  much  easier  curves  ctu 
adopted.  Lifts  will  be  used  for  raising  the 
passengers  to  the  stations.  Mr.  Stoltenberg, 
whilst  acknowledging  that  an  equally  good  line 
could  be  obtained  by  going  SOft.  below  the  level 
of  the  road,  points  to  tbe  awful  state  of  tbe  atmo- 
sphera  on  some  portions  of  tbe  London  Metro- 
politan ;  but  that  objection  should  not  apply  U 
the  City  and  Bouthwark  Subway,  now  nearlj 
flnished,  in  which  tbe  trains  are  to  be  ran  bj 
slectricitT,  and  which  is  situated  at  about  the 
depth  Ixdow  the  surface  recommended  by  Mr. 
Stoltenberg. 

At  a  recent  meeting  of  the  Physical  Society 
Mr,  A.  W.  Clajiden  road  a  "Note  on  Somi 
Photographs  of  Lightning  and  of  '  Black  '  EleC' 
trie  Sparks."  The  lightning  photographs  wen 
obtained  during  a  storm  on  June  S.  Two  Qaahee 
seen  on  one  plsie  show  a  complicated  and  beau- 
tiful atructuro ;  one  of  them  is  a  mnlliple  flash, 
and  Samo-liira  appendages  point  upwards  from 
every  angle.  The  other  is  a  broad  ribbon,  and 
although  tbe  |ilate  shows  signs  of  movement,  the 
displacement  is  not  in  a  directitm  such  as  would 
^oduce  a  ribbon-like  effect  from  a  simple  flash. 
The  second  plate  shows  four  aaabsB.  none  of 
which  are 
moved  coni 
possdhi^ 
ta  TW'     Iff 


developmant  only  a  triple  flash  in  one  coner  oi 
the  plate  was  seen.  Careful  aearch,  hov^ifi 
revealed  tbe  central  flash  as  a  dark  ono  niih^ 
white  core,  and  other  dark  flashes  wer«  (aW. 
quently  fonnd.  The  plate  was  very  mucLuiu. 
ei^Kwed,  snil  this  suggested  that  black  iuL^ 
might  be  due  to  a  sort  of  cumulative  imuoa 
caused  by  the  superposition  of  tho  glare  fioin , 
white  cloud  upon  the  normal  image  of  the  fli-k 
To  test  this,  sparks  from  a  Wimshont  iMchinp 
wero  photographed,  and  before  devQlopmDDt  th<; 
plates  wore  exposed  to  diffused  gaahght  lot  > 
short  time.  The  bright  sparks  yiuldfd  nomui 
images  with  reversed  margins,  and  the  (aintunt> 
were  completely  reversed.  Other  oiperinKWi 
showed  the  reversal  to  spread  inwards  as  the  limt 
of  eipoauie  to  gaslight  increased.  Fiully.  n. 
versa!  was  effected  by  placing  a  white  soina 
behind  the  spark  to  represent  a  white  cloud,  ik 
only  illuminatian  being  that  of  the  spark  itatll. 

The  trustees  of  the  Elizabeth  ThoiDi«^ 
Science  Fund,  Bstablished  by  Mrs,  EUuMh 
Thompson,  of  Stamford,  Connocticut,  "  (or  Uk 
advancement  and  prosecution  ol  uiaitiSr 
research  in  its  broadest  sense,"  have  ianud  i 
circular,  stating  that,  as  accumulated  incaiKit 
again  available,  they  desire  to  recoii'e  applin- 
bons  for  "appropriations"  in  aid  of  scuntifr 
work.  This  endowment  is  not  for  tho  bescGt  ij 
any  one  departmant  of  science ;  but  it  ii  Ikt 
intention  of  the  trustees  to  give  the  prelcnii»i, 
th<»e  investigatians  which  cannot  otherwiH  bt 
provided  for,  which  have  for  their  obj«l  tbe 
advancement  of  human  knowledge  or  the  1hi(& 
of  mankind  in  general,  rather  than  to  rescirclui 
directed  to  tbe  solution  of  cfuestions  oi  mcni; 
local  importance.  Applications  for  oaiilui' 
from  the  fund,  in  order  to  receive  coruideratk^ 
must  be  accompanied  by  fbll  information,  if\f- 
cisjly  in  regard  to  the  foUoning  poiala^  .1. 
precise  amount  required  ;  (2)  exact  nature  of  tbt 
mvestigattoD  proposed ;  (3)  conditions  suit-.: 
which  the  research  is  to  be  prosecuted ;  {4)  nu. 
ner  in  which  tbe  appropriation  asked  fur  ii  lo  ^ 
expended.  All  applications  should  be  fonciudtd 
to  the  Secialsrv  ot  the  Board  of  TniEt««>,  It. 
C.  S.  Minot,  Harvard  Medical  Schools,  HoAx. 
Mass,  U,S.A.  It  is  intended  to  make  new  gnMi 
at  the  end  of  1S89.  The  tnutaee  are  diaincliiti-l 
for  tha  present,  to  make  any  grant  eiux^ 
fiODdols. ;  preference  will  be  given  to  applicslivii 
for  smaller  amounts. 

Tha  electric  street  railway  at  Atlantic  Gty. 
N.  J.,  which  is  run  on  the  Sprague  systeit,  lui 
been  visited  by  a  large  number  cA  street  ntilvii 
men  from  all   parts  of  the   country,  ani  eio- 

A  record  (June)  of  the  operation  of  thi*  ™i 
since  the  first  cars  were  started  shows  tlul  > 
grand  total  of  6,4G4  separate  trips  hare  Iss 
taken  by  the  caia  in  operation  upon  thia  rail 
During  this  time,  and  m  apit«  of  the  fact  iti) 
the  motors  used  were  of  the  new  Spiagne  lyf. 
which  had  hitherto  not  been  tried  upon  anj  nai 
not  a  single  trip  was  lost  by  the  electric  tan. 

At  the  meeting  of  tbe  Son  Frandsco  Mia<- 
scopical  Sodety,  June  12,  Mr.  A.  H.  BndiQ- 
feld  exhibited  some  One  specimens  of  Mulii'^-i 
ringens,  a  tube-building  rotifer,  belongiii):M*.t^ 
family  of  wheel  onimalculee.  This  vanci;  l- 
considered  the  moat  beautiful  of  the  spu  ies.  ui: 
builds  for  its  protection  an  ingonious  tube,  ^^  ^ 
it  forms  of  round  pellets  that  aro  elsborali-i  * 
the  interior  of  Ine  animalcule,  and  aMUKli 
gummed  together  with  a  secretian  derivcJ  fu 
the  same  source.  This  rotifer,  when  (et^st, 
extends  itself  partly  from  its  tubis  and  by  osa 
of  several  rows  of  cilia  produces  a  rapid  rUr\ 
motion,  one  set  of  cilia  draiving  a  carr*^^  ^ 
water  containing  food  to  its  month.  (^ 
another  row  ejects  tho  dfbris  by  a  cunvnl  [■*■ 
dnced  in  an  opposite  direction.  Tbe  tubt  ^ 
occupant  are  highly  transparont,  and  ricnJ  '; 
dark  ground  illumination  excite  ast<inisbii>4 
and  wonder  at  the  sagacity  displijeJ  f 
nature  in  protecting  these  minute  attyiast 
from  their  enemies  and  (orniabing  tb«i>  *^ 
such  elaboiute  means  for  obtaining  thriti"' 
sistence.  Mr.  Breckenfold  also  eibibilE<l  i : 
of  .^Icidium  or  "  cluster-cup  fungru,"  t;" 
infesting  the  scanty  vegetation  on  Sij^rul  f''-* 
Yosemito  Valley,  some  7,00Mt.  abovn  it"  ^■•'■ 
Dr.  E.  O.  Clark  exhibited  some  intoro^ii^u^ 
of  cinnabar  ore  in  chalcedony,  stiowiuf  t-l 
r,  a  rare  thing  in  the  natural  it*tt.'  It4 
lan  sljto  sho^ad  a  beantiful  lU''a>tI^:  ^ 
isod  gold,  disoUying  ths  pK^ilUi  >"■ 
lispocoioct  of  tMOyitali  pWaMdl?^ 
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galTanic  current.  Mr.  0.  Hiedy  exhibited  his 
collection  of  old  and  rare  worlm  by  the  early 
writers  on  microscopy.  The  different  yolnmes 
cover  the  entire  fiela  of  mioroscopiGal  research 
from  its  very  beginning,  and  contain  a  complete 
iesam6  of  the  evolation  of  optical  science, 
together  with  the  progress  of  mechanics  as 
applied  to  the  microscope.  Many  of  the  editions — 
in  fact,  a  majority  of  them — contain  a  high  grade 
of  illustrations,  considering  the  date  when  they 
were  executed,  while  some  are  embelUshed  witn 
fiae-line  copper-plate  engravings  that  would  do 
credit  to  our  own  day. 


USEFin  AST)  SCIEHTIFIO  50IE8. 

>♦» 

How  to  Kake  Ground  Ghlass. — ^A  writer  on 
this  subject  says :  I  desired  to  have  several  pieces 
of  ground  glass,  to  use  for  some  purpose.  I  first 
bought  five  cents  worth  of  emer^  and  two  plates  of 
glass  of  the  size  required.  Si>oiled  negatives  will 
answer,  if  they  are  cleaned,  whioh  can  be  done  with 
a  strong  solution  of  lye.  I  placed  one  of  the  glasses 
on  a  flat  board,  and  sprinkled  a  small  quantity  of 
emery  on  it,  which  I  wetted  with  water.  Placing 
the  other  glass  on  that,  I  ground  them  together, 
renewing  the  emery  and  water  whenever  necessary. 
In  about  one  hour  i  had  two  of  the  finest  quality  of 
ground  glasses,  fuHy  as  good  as  those  I  would  have 
to  pay  75  cents  for,  8  by  10  size. 

Watar-G-aa. — ^Even  at  1,000''  the  decomposition 
of  watery  vapour  by  carbon  is  incomplete.  Before 
water-gas  con  be  commonly  used  for  heating  or 
lighting,  like  coal-gas^  a  method  must  be  found  of 
communicating  to  this  gas,  which  is  in  itself  in- 
odorous, a  scent  much  more  penetrating  and  per- 
sistent than  that  of  coal-gas,  smce,  by  reason  ox  the 
large  proportion  of  carbon  monoxide  whi(^  it  con- 
tains, it  is  at  least  five  times  more  poisonous  than 
coal-gas.  The  deadly  character  of  a  gaseous 
mixture  seems  to  increase  much  more  rapimy  than 
the  proportion  of  carbon  monoxide.  According  to 
the  resoftrches  of  Br.  Wyss,  the  dangerous  results 
of  the  inspiration  either  of  coal-g^s  or  water-gas 
are  due  solely  to  carbon  monoxide.  During  the 
months  of  January  and  February,  1888,  seven  cases 
of  poiaoniiig  from  water-gas  have  occurred  in  New 
York.  It  is  proposed  that  water-gas  might  be  ren- 
dered odorous,  so  that  its  escape  could  be  at  once 
detected  by^  means  of  mercaptan. — J.  Lanob  and 
J.  LxTNOE,  im  Zeitaehrift  fur  Angewandte  Chemie, 

The  "World  Fall  of  Beatli-Traps.— According 
to  the  Atneriean  Analyst,  the  worst  enemies  of  the 
human  race  are  the  doctors,  who  try  to  prolong  our 
miserable  existence  in  a  world  full  of  death- totps. 
One  medico  teUs  you  not  to  eat  or  drink  what  you 
relish,  because  you  will  eat  or  drink  too  much. 
Another  says  tinat  you  must  only  eat  what  you 
fancy,  because  otherwise  you  will  bolt  your  rood 
without  giving  to  each  morsel  the  thirty-six  masti- 
cations which  are  necessary  for  digestion.  Tou 
must  wear  a  respirator  over  your  mouth,  a  nad  on 
your  chest,  and  a  swarth  of  fiannel  rouna  your 
loins.  If  you  live  in  town,  you  will  die  of  fog ;  if 
you  go  to  the  countiy,  you  will  be  jraisoned  by  bad 
drain^e ;  if  you  drink  water,  you  are  tempting  the 
typhoid  fiend ;  milk  spells  scarlatina,  and  tea-cake 
is  sudden  death.  Do  you  shun  these  tempestuous 
pleasures  of  the  senses  and  take  refuge  in  the 
recreationa  of  the  mind  ?  Do  you  borrow  a  novel 
from  the  circulatinj;  libraxr  ?  That  is  to  imnort  the 
germs  of  disease  into  a  healthy  household.  The 
volume  in  your  hands  may  have  been  perused  by  a 
person  recovering  from  an  infectious  iliaess ! 

The  Kint. — ^In  the  nineteenth  annual  report  of 
the  Deputy  Master  of  the  Mint  it  is  stated  tnat  the 

fold  ooin^e  of  1888,  although  exceeding  that  of 
887,  was  below  the  average.    Ko  half-sovereigns 
were  struck.    The  demand  zor  silver  coin  was  again 
excessive,  and  the  Colonial  coinage  was  very  laige. 
It  is  remarkable  that,  although  £860,000  worth  of 
silver  coins  of  the  new  desi^is  have  been  already 
issued  for  England  and  Wales  alone,  comparatively 
few  are  found  in  circulation.    Fourpences  of  the 
nominal  yalue  of  £570  were  withdrawn,  and  for 
the  first  time  since  1856  a  coinage  of  fourpences 
was    executed.    These   were   shipped   to   British 
Guiana,  where  they  are  largely  used  for  payment 
of  task -work.    The  amount  of  new  coin  issued  to 
Ireland   during  the  year  was  much  larger  than 
usual,   and   the  seneral  demand  for  sQver  coin  in 
that  country  is  tiScen  as  an  evidence  of  the  improved 
state  of  business.    The  general  acooxmt  shows  a  net 
excess  of  receipts  ever  expenses  of  £137,077,  which 
is  the  laiig^Qst  balance  of  profit  made  in  any  year, 
except  18 1 7~,  since  the  nublication  of  the  reports.  A 
calculatlou  with  regara  to  the  waste  in  gold  coinage 
within  a  definite  period  has  resulted  in  showizur  a 
cnross  waste  of  more  than  £745  permiUion.    The 
fall  in  the  price  of  copper  is  remarked  upon.    The 
average  price  paid  by  the  Mint  for  tms  metal, 
which  forms  95  per  cent,  of  the  bronze  coins,  was 
during   1888  about  £84.    From  March.  1889,   it 
rapidly  declined,  the  price  paid  early  in  May  being 
;^lK>ut  £43  per  ton. 


LETTERS  TO  THE  EDITOR. 

>•• 

[Wb  do  not  hold  ovrnXves rapontihU  for  the  opiniona  of 
tmr  eorrtapondenU.  Th€EdiUfrrt»peafvJljiTt«piMi$iJuaoU 
eomnumieatwiu  ^ould  bo  drawn  up  as  brUfy  as  possible,] 

AU  eommwUeaihns  should  bs  addrtsssd  to  ths  EorrOB  of 
(Jb«EsoLiBB  MaoHJurio,  888,  Strand,  W.C, 

JLtt  Ohsquss  and  JPiast-cJIcs  Orders  to  be  made  pajfoNe  to 
J,  Pabbmobb  Edwards. 

\*  In  order  to  faeaitate  re/erenee.  Correspondents,  when 
speaking  of  any  leUer  previously  inserted,  wiU  oblige  by 
mentioning  the  numbor  of  the  Letter,  ae  vfeli  as  the  page  on 
whieh  it  appears, 

"I  would  have  evecyone  write  what  he  knows,  and  as 
maoh.  as  he  knows,  but  no  more ;  and  that  not  in  tbia 
only,  bat  in  all  other  sabjecta :  For  such  a  person  may 
have  some  particular  knowledge  and  expenenoe  ox  the 
nature  of  such  a  person  or  such  a  fountain,  that  as  to 
other  things,  knows  no  more  than  what  everybody  does, 
and  yet,  to  keep  a  clutter  with  this  little  pittance  of  his, 
win  undertake  to  write  the  whole  body  of  physicks,  a  vice 
from  whence  great  inoonTenienoes  derive  their  original.*' 
—Ifonlaign^s  E^saays, 

»»» 

QASSEKDI— BATLiaHT    OBSBBVA- 

TIONS. 

[30092,1—1  HAVE  not  had  time  as  yet  to  look  into 
the  questions  opened  up  by  M.  Gaudibert  in  his 
interesting  letter  on  Ghissenoi ;  but  one  thing  I  am 

Sretty  certsin  of  is  that  the  cause  of  my  not  seeing 
le  httle  crater  on  the  N.W.  floor  of  the  formation 
was  on  account  of  its  being  covered  by  the  shadow  of 
the  N.  W.  wall  at  the  time  of  my  making  the  sketch. 
I  was  a  little  puzzled  at  first ;  but  one  must  bear  in 
mind,  in  comparing  sketches,  of  the  great  alteration 
that  Ubration  makes  in  the  perspective  of  the  plain. 
However  I  hope  later  on  to  reply  more  in  detail  to 
M.  Gkiudibert's  renuurks,  which  are  very  interest- 

Our  very  valued  "P.B.A.S."  is  generally  so 
correct  that  it  would  seem  presumption  on  my  part 
to  question  any  statement  ol  his ;  but  I  must  con- 
fess to  not  agreeing  with  him  when  he  sajrs  (re- 
ferring to  the  difficulty  of  daylight  observations  of 
stars  and  planets)  that  if  the  observation  is  due  to 
volcanic  dust  or  other  matter  in  the  upper  air,  the 
difficulty  of  seeing  should  be  not  onlv  near  the  sun, 
but  equally  so  in  every  part  of  the  sky !  Is  he  not 
forgetting  that  the  trouble  is  due  not  so  much  to  an 
waque  as  to  a  luminous  veil  ?  That  the  sharply- 
(tefined  circle  of  reddish  light  round  the  sun  a  few- 
years  ago  was  due  to  diffraction,  I  think  there  is 
Uttle  doubt,  and  that  the  matter  causing  this 
phenomenon  was  not  only  round  the  sun  was 
shown  by  a  very  similar  light  (of  course  less  bril- 
liant, and  <mly  seen  when  the  sky  was  otherwise  very 
clear),  seen  by  many  observers,  including  myself, 
round  the  full  moon  at  these  times.  The  origin  of 
the  matter  is  another  question. 

The  difficulty  of  daylight  observation  is  greatly 
caused  by  bad  definition,  as  when  the  sk^  is  very 
dear  the  sun  is  aLso  hot.  I  have  at  times  seen 
Capella  so  badly  defined  as  to  be  almost  invisible  at 
times  with  lOin.  aperture,  and  at  other  times  have 
easily  seen  the  small  companion  to  e'  LvrsD  during  a 
brilliant,  hot  August  afternoon,  the  sky  appearing 
equally  blue  'm  both  cases.  If  a  little  disturbance 
of  the  air  will  render  a  star  invisible  in  a  blue  sky. 
the  same  will  apply  even  more  strongly  to  a  small 
planet  on  the  lighter  sky  near  the  sun. 

Herbert  Ingall. 


STTKSPOT. 

[30093.]— A  LAEQB  sunspot  which  I  have  been 
watching  during  the  last  thirteen  days  seems  to 
prove  that  even  during  the  minimum  period  it  is 
necessary  to  keep  a  watch  on  the  sun. 

This  spot  has  oeen  of  considerable  interest.  Its 
first  appearance  was  on  the  15th.  When  nearly 
central  it  appeared  almost  circular,  exceeding  1'  of 
arc  in  diameter. 

I  roughly  estimated  it  in  5°  south  latitude ;  longi- 
tude 32*.  The  umbra  appeared  dense  and  unbroken 
and  fringed  witii  rapidly  changing  streamers.  The 
penumbra  was  of  great  extent,  and  showecL  when 
the  atmosphere  permitted,  the  usual  radiated  struc- 
ture. 

It  was  difficult  to  say  whether  there  was  any 
difference  in  the  width  on  either  side  when  fore- 
shortening took  place,  although  at  its  ingress  the 
following  side  was  the  more  extended.  It  had  the 
usual  accompaniment  of  small  outlying  spots,  but 
towards  the  close  they  had  mostly  disappeared,  and 
a  separation  of  a  portion  of  the  umbra,  at  its 
northern  extremity,  had  commenced. 

On  the  28th  it  passed  out  of  view,  bein^  only 
recognisable  at  8  a.m.  on  that  day  as  a  thm  line 
close  to  the  sun's  western  limb.  Observers  should 
be  on  the  look-out  for  its  return  on  July  11th. 

E.  Brown. 

Further  Barton,  Cirencester,  June  28. 

MSTEOBS. 

[30094.] — IftacALL  look  forward  to  the  next  few 
weeks  to  see  the  criticisms  on  Mr.  Cowan*  s  letter 
(30083,  p.  370)  about  meteorites. 

The  theory  there  propounded  requires  an  amazing 


amount  of  faith ;  but  would  Mr.  Cowan  explain 
how  it  is  that  his  meteorites  only  become  visible 
when  they  come  into  the  cone  of  the  earth's 
shadow,  which  he  calls  "  the  shadow  of  night"  P 
(Poetic,  is  it  not  ?}  As  no  amount  of  inspection  of 
the  night  sky  will  show  where-  the  shadow  is  i«o- 
jocted  into  space,  does  he  imagine  the  earth's 
shadow  to  act  as  a  hole  in  a  screen  to  meteorites,  and 
not  to  the  stars  beyond.  , 

We  are  also  required  to  assume  that  all  visible 
meteorites  axe  prodigious  bodies,  while  those  which 
actually  reach  us  are  accidentally  small  ones.  Then 
we  are  asked  to  believe  that  cosmic  matter,  by 
basking  in  sunshine,  will  behave  like  luminous 
paiat  for  varying  periods  of  time,  only  with  ^ 
exception,  that  they  only  spring  into  visibility  after 
they  have  left  sunlight.  Again,  I  ask,  under  this 
theory,  why  not  visible  before  they  reach  the 
shadow,  and  in  a  greater  degree  ?  ,    .  ., 

Other  points  suggest  various  rephes;  but  the 
last  clause  is  the  mSas.  to  the  letter.  It  is  useless 
to  argue  with  any  man  who  is  "  confident  he  is 
right "  in  any  scientific  speculation  or  theory,  for  a 
theory  is  always  liable  to  be  upset  by  a  single 
observation  not  being  explained  l^  it. 

M.  B.  Swaa* 


[30095.]— YoUB  correspondent  Mr.  Wm.  Cowan 
exhibits  so  much  ingenuity  that  I  hope  he  may  yet 
theorise  in  astronomy  to  more  purpose ;  but  his 
present  views  will  not,  I  think,  meet  with  much 
acceptance.  Mr.  Booth  will  no  doubt  be  able  to 
satiny  him  as  to  how  the  heights  of  many  meteors 
have  been  ascertained,  and  the  esteblished  connec- 
tion of  the  lioonid  meteors  with  the  oomet  of  1866 
is  inconsistent  with  his  theory  as  to  this  celebrated 
shower.  There  is,  I  think,  no  evidence  of  any 
material  fluctuation  in  the  limits  of  the  atmosphere, 
and  the  earth's  shadow  certainly  has  not  the  effect 
which  he  ascribes  to  it. 

To  deal  with  this  latter  question,  why  do  we  not 
see  stars  in  the  daytime,  and  why^  are  not  the 
northern  slopes  of  high  mountains  in  this  hemi- 
sphere enveloped  in  perpetusi  night?  The  anawer 
b.  On  account  of  the  quantity  of  sunlight  irregu- 
larly reflected  from  the  atmosphere.  If  further 
evidence  of  this  is  needed,  it  is  df orded  by  the  fact 
that  if  we  cut  off  anj;  large  part  of  this  reflected 
light,  we  can  see  stturs  in  the  daytime,  as  in  the  case 
oven  by  another  correpondent  of  going  to  the 
bottom  of  a  well  110ft.  deep.  Why  is  tins  state  of 
things  altered  at  night?  Simply  because  the 
sunlight  is  no  longer  reflected  in  sufficient 
quantities  from  the  atmosphere.  As  long  as 
twilight  lasto  some  of  the  light  is  still  reflected, 
and  only  a  few  of  the  brighter  stars  are  seen.  But 
when  twilight  ceases  the  stars  come  out  brilliantiy 
everywhere  (provided  that  the  skv  is  clear),  although 
in  most  directions  there  is  sunshine  above  us  at  a 
height  which  is  small  compared  with  the  distance 
of  most  meteors,  according  to  Mr.  Cowan.  There 
is,  therefore,  in  the  direction  of  these  stars  no 
atmosphere  reflecting  any  appreciable  portion  of  the 
sun's  fight  beyond  the  limits  of  the  earth's  shadow, 
and  I  think  Mr.  Cowan  will  have  no  difficulty  in 
seeing  stars  in  directions  where  we  would  get  clear 
of  the  earth's  shadow  at  a  height  of  60  or  /O  miles. 
Moonlight  conflrms  this.  The  fainter  stars  dii- 
appeaxm  bright  moonlight  on  account  of  the  amount 
of  moonlight  reflected  from  the  atmosphere  in  their 
directions,  but  let  the  moon  be  eclipsed  so  that  the 
moonlight  is  no  longer  reflected,  and  the  stars 
appear  again.  Any  considerable  fluctuation  in  the 
he^ht  of  this  refieting  atmosphere  would  lead  to 
a  considerable  change  m  the  dnration  of  twilight ; 
and  when  we  once  get  dear  of  the  reflecting  atmo- 
sphere the  presence  or  absence  of  the  earth's  shadow 
can  make  no  difference  in  the  light  of  any  self- 
luminous  body.  A  meteor  shining  oy  reflected  light 
would  indeea  be  eclipsed  in  crossing  the  earth  s 
shadow  as  the  moon  is;  but  this  is  the  direct 
contrary  of  what  Mr.  Cowan  supposes. 

It  is  true— and  observations  on  meteors  partly 
prove  it— that  an  atmosphere  so  rare  as  to  reflect  no 
sensible  quantity  of  light  may  produce  other  effects. 
Meteors  may  be  so  heated  by  rushing  through  the 
atmosphere  (I  agree  with  Mr.  Cowan  in  thmkine 
that  there  is  no  combustion,  they  are  not  **  burned 
up  ")  as  to  become  luminous  at  heights  at  which  no 
sensible  amount  of  light  is  reflected.  But  there  is 
no  satisfactory  evidence  of  such  an  atmosphere  at 
heights  much  exceeding  100  miles,  though  the  heat- 
ing process  may  very  probably  cftmmence  at  the 
hSght  of  200  mfles,  since  it  must  go  on  for  some 
time  before  the  meteor  can  be  seen.  If,  however, 
the  atmosphere  extended  to  the  moon,  the  moon 
would,  of  course,  be  heated  like  the  meteors,  and  ite 
motions  would  be  sensibly  retarded.  However, 
fMynining  that  meteors  are  rendered  luminous  by 
rushing  through  the  atmosphere  at  heights  where 
there  is  no  sensible  reflection  of  Hght,  no  change 
would  take  place  in  the  light  of  these  meteors  wh«i 
they  entered  the  shadow  of  the  earth.  In  fact,  if 
thet  point  of  nearest  approach  was  situated  outside 
of  the  shadow,  the  position  of  greatest  luminosity 
would  also  be  outside  of  it. 

As  to  the  velocitiee  of  meteors,  I  wish  to  add  that 
£f  they  moved  with  anything  like  the  vetoaues 
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ascribed  to  them  by  Mr.  Cowan,  their  orbits  would 
be  strongly  hyperbolic,  and,  consequently,  when 
they  once  passed  us  they  could  never  return. 
Bodies  moTing  with  such  velocities  could  not, 
therefore,  return  periodically.  Tliis  affords  a  serious 
objection  to  the  late  Mr.  Froctor's  explanation  of 
meteors  with  fixed  or  stationary  radiants.  Meteors 
appear  to  come  from  the  same  radiant  point  for 
months  in  succession,  not  in  a  single  year,  but  in 
man^  successive  years.  Can  these  meteors  all  \» 
movmg  in  vety  marked  hyperbolic  orbits  P  I  thixik 
not.  W.  H.  8.  Monok. 


OaOLIST^S    FOBUtn^A  — DIOPTBES. 

[30096.1 — ^The  modem  system  of  numeration  of 
spectacle  lenses,  although  very  sunple,  seems  to  be 
a  puzzle  to  some  of  your  correspondents.  May  I 
be  permitted  to  ^ve  a  short  expl^iation  P 

Instead  of  takmg  as  a  unit  a  lens  of  lin.  focus, 
and  expressing  lenses  of  greater  focal  length  by 
fractions^  the  new  and  more  convenient  method 
takes  as  a  unit  a  lens  of  1  metre  focal  length 
(lOOc.m.),  which  is  called  a  dioptre,  D,  and  all  the 
series  differ  by  relative  intervals.  Thus,  a  lens  of 
twice  the  strength,  or  half  a  metre  focal  length 
(50c.m.),  is  2  dioplares  (2D)  ;  a  lens  five  times  the 
strength,  or  one-twentieth  of  a  m^tre  focus  (20  cm.) , 
is  5  D,  and  so  on.  Between  whole  numbers  are  inter- 
mediate ones,  differing  by  *26,  -5,  and  -75  D.  The 
weakest  lens  of  the  series  begins  by  0*25,  which  has 
a  focal  length  of  4  m^tr^,  then  come  0*5,  or 
2  mitre,  0*75  or  1*33  m.,  1*0  or  Im.,  or  1*0  D, 
1*25  D  or  0*88m.,  and  so  onwards.  Kow,  as  a 
metre  is  very  nearly  40  Engli^  inches,  it  becomes 
very  easy  to  reduce  one  system  to  the  other,  near 
enouffh,  that  is  for  practical  purposes.  A  lens  of 
1*  D  rooal  length  corresponds,  then,  to  one  of  40in., 
or,  as  expressed  in  the  old  system,  to  ^;  2*D 
to  one  with  double  this  refractive  nower,  or  ^ 
sat  ^,    The  formula  for  converting  old  system  into 

new,  therefore,  may  be  expressed  by~-=— i<i 

40         a 

representing  the  number  of  dioptres,  and  a  the 

number  of  mches.    Conversely,  for  converting  new 

into  old, ({a  ^. 
a 

jy  Focus  in  English  inches 

(approximate). 

0*25  ::.  160 

0*5  80 

0*76  60 

1*0  40 

1*26  30 

1*5  24 

1*75  22 

2*0  20 

2*25  18 

2*5  16 

2*76  14 

3*0  12 

and  so  forth.  The  readiest  method  of  finding  focus 
of  lens  of  unknown  strength  is  to  hold  one  end  of 
a  scale  of  inches  or  centimetres  against  a  wall,  and 
focus  the  image  of  a  flame  or  bars  of  window  upon 
it,  carryiog  the  lens  along  the  scale  until  a  sharp 
image  is  formed.  The  distance  of  the  lens  from 
the  wall,  as  read  off  on  the  scale,  will  give  the 
focus  in  inches  or  cm. 

For  very  accurate  comparison  of  focal  lengths 
there  is  a  rather  complicated  apparatus,  devised, 
I  think,  by  Helmholtz. 

I  suppose  I  need  hardly  add  that  the  sign  +  or 
—  before  any  number  means  convex  and  concave, 
or  positive  and  negative  focus.  Gh.  O.  K. 

WHAT  DO  WE  SBB  P 

[30097.1— A  CASUAL  observation  of  your  able 
oozrespondent  "  F.B.A.S.,"  in  your  last  issue,  leads 
me  to  make  a  few  remarks  on  the  above  subject. 
The  possible  theories  on  it,  I  think,  are  only  three 
in  number:  Ist.  We  see  the  real  external  objects 
themselves.  2nd.  We  see  the  image  (or  rather 
picture)  on  the  retina.  3rd.  We  see  something  dis- 
trict from  both  the  real  objects  and  the  picture  on 
the  retina. 

The  first  of  these  is  the  popular  view ;  the  third, 
I  think,  is  that  of  the  sdentinc  world,  as  well  as  of 
p^chologists  generally;  the  second  is  my  own. 
This  second  theory  is,  no  doubt,  untenable  if  we 
can  also  detect  tne  size,  figure,  and  position  of 
objects  bv  touch ;  for  if  so,  we  could  not  fail  to 
diMOver  that  the  visible  objects  were  much  smaller 
than  the  tangible,  and  placed  in  an  inverted  posi- 
tion. But  if  a  man  holds  a  flower  near  me  in  the 
dark,  I  could  vezr  possibly  describe  its  shape  and 
colour  from  merely  noticing  the  perfume.  It  does 
not  follow  that  a  blind  man  could  learn  the  shape 
and  colour  of  a  flower  by  smelling  it.  In  like 
manner,  I  might  be  able  to  tell  at  once  the  size  and 
shape  of  an  object  by  >»*T»iiifig  it  in  the  dark, 
although  touch  gave  me  no  information  on  this 
subject  originally. 

Further,  I  mxppoae  a  man  bom  Idind  and 
paralysed  (or  devoid  of  the  proMr  oigans  of  touch) 
would  be  able,  if  he  had  smelled  a  wallflower  move 
than  once  and  had  been  told  the  name  of  tt^  to  Sij 


that  an  object  held  near  him  was  a  wallflower.  In 
like  manner  a  blind  man  who  had  handled  a  square 
more  than  once,  and  had  been  told  the  name  of  it, 
would  be  able  to  say  that  the  object  presented  to 
him  (for  handling)  was  a  square ;  but  ne  might  as 
little  understand  what  /  mean  hy  a  square  as  the 
other  man  would  understand  what  I  mean  by  a 
wallflower.  Therefore,  before  we  are  adced  to 
explain  why  we  see  objects  erect  by  means  of  an 
inverted  image  in  the  retina,  I  think  there  is  a  pre- 
liminary question— viz.,  Do  we  see  them  erect  ? 

W.  H.  8.  Moxiok. 


8LIDB-BBST   ▼.  DOKB 
OHXTOX. 

[30b98.]— I  PEMOJUVE  "C.  C.  E."  does  not 
think  it  likely  that  Mr.  Evans  will  respond  to  my 
appeal  for  information  on  the  above  subject,  i 
will  ^ve  what  information  I  possess  in  nope  of 
drawmg  out  others  who  are  more  at  home  upon  it. 

I  think,  then,  that  the  two  pieces  of  apparatus 
differ  very  much  in  cost,  the  Sp.  S.R.  costing  about 
£60,  and  the  D.C.  about  £16.    They  differ  m  their 


nmge,  though  their  powers  overlap,  so  that  there  is 
mum  that  can  be  done  by  either  one  or  the  other. 
I  wUl  point  out  the  points  of  difference : — 


Sp.  S.  Best. 
Work  does  not  require 
to  be  transferred. 


Contains  its  own  seg- 
ment apparatus. 


Cannot    be   used 
rectangular  work. 


for 


BoxE  Chuox. 
Work,  spherical  or 
otherwise,  must  be  first 
shaped  on  mandrel,  and 
then  transferred  to  D.C. 
Beouires  or  renders 
very  desirable  a  tangent 
screw,  and  segment  stops 
upon  the  lathe  pulley. 

Can  be  used  for  the 
production  of  solids  of 
square^    hexagonal,    or 
many  sided  cross-section, 
such  as  square  bases  to 
columns,  &c. 
Can  be  used  in  con-       Can  be  mounted  upon 
nection   with    the   oval    the  oval  chuck,  so  as  to 
chuck,  so  as  to  produce    produce  solids  of  circular 
solids  of  elliptical  cross-    cross-section  and  ellip- 
section,     such     as    the    tical  longitudinal  section, 
domed  cover  of  an  oval 
box. 

The  additional  worm-wheel  adjustment  added  by 
Messrs.  Evans  and  Birch  to  their  dome  chucks  I 
will  leave  in  hopes  that  the  makers  will  themselves 
explain  thorn.  I  hope,  too,  that  **  C.  C.  E."  will 
soon  return  home,  and  that  we  shall  hear  from  him 
again.  F.  A.  TUL. 

A  FBBKOH   liOOOUOTIVB   WOBKS. 

[30099.] — ^I  DO  not  know  whether  Mr.  Joshua 
BoBe,  who  is  an  Englishman,  and  an  occasional 
correspondent  of  yours^  is  likely  to  send  you  any 
notes  on  French  machme  shops ;  but,  noticing  the 
interest  many  of  your  readers  take  in  lathe  work 
and  locomotives,  the  following  extracts  from  a  letter 
sent  by  him  to  tne  Scientific  American  may  possibly 
be  worthv  of  the  space.  Mr.  Rose  is  describing  a 
visit  paid  to  the  works  of  the  Chemin  de  Fer  du 
Nord,  near  Lille,  and  he  says  that  in  the  Hellemmes 
shops  there  is  one  machine  that  finishes  all  the  work 
on  a  locomotive  cylinder  complete.  Now.  liie  fiust 
of  using  milling  machines  m  place  of  planing 
machines  does  not  prove  that  it  is  economical  to  do 
so ;  and  as  the  question  of  the  relative  economy  of 
these  two  machines  has  been  much  discussed  of  late 
in  the  United  States,  I  may  say  that,  judging  by 
the  quantity  of  macninery  in  comparison  to  the 
amount  of  work  being  done  in  the  diiop,  milling 
machines  must  be  very  muc&  more  economical  than 

Blaning  machines.  Indeed,  I  was  surprised  to  find 
ie  smallnees  of  the  machinery  part  as  compared  to 
the  size  of  the  works.  It  may  oe  explained,  how- 
ever, that  the  wheel  department  was  sepaxa,te,  and 
there  were  more  madunes  in  the  erecting  shop  and 
boiler  shop  than  is  usual.  But  the  main  fact 
remains— VIZ.,  that  the  miUing  machine  has  dis- 
placed the  planing  machine  here,  and,  to  my  mmd, 
with  veiy  great  advantage.  There  is,  indeed.  I 
believe,  liut  one  planing  machine  in  the  whole  of  tne 
woika. 
Those  who  ooniidflr  that  a  frmme  caRymg  a  ooba 


and  live  spindle  for  driving  the  ctftten,  and  a  tell* 
acting  feed-table  with  two  notch  plates  for  index 
wheels,  constitutes  a  complete  milling  aadiine 
claim  the  honour  of  its  invention  for  En^and. 

Whitworth  made  years  ago  a  miUing  madiinc  of 
the  Idnd  known  in  the  United  States  as  the  Liatoob 
pattern,  but  whether  he  copied  or  was  oomed  I 
nave  not  as  yet  been  able  to  determine.  Taerci» 
in  the  S.E.B.  works  at  Aahford,  Kent,  a  miUing 
machine  with  a  box  frame  carrying  a  live  ipmdle 
with  convenience  for  mills  or  cutters  at  eaca  end. 
and  a  self-acting  feed  for  both.  How  old  tbu 
Tni*.hmft  is  I  do  not  know,  but  it  has  been  at  work 
since  1849  to  my  knowledge,  but  on  nuts  only,  and 
has  none  of  the  spiral  feed  motions  <w  other  fiitun» 
that  are  the  life  of  tiie  American  milling  machine. 
Most  of  the  lathes  at  Hellemmes  are  of  Prand^ 
make,  but  made  by  an  Englishman,  and,  while  loHd 
enough,  possess  some  very  awkward  featora. 
Locomotive  fibreboxes  are  here  made  of  copper,  aod 
the  firebox  stays  are  also  made  of  copper.  In 
cutting  the  threads  on  these  stays  the  pitch  iras 
found  to  alter,  it  was  stated  to  me,  on  account  of 
their  getting  warm  from  the  cutting  operation ;  hat 
this  I  oelieve  to  be  an  error,  and  yiaX  the  cauiea  in 
such  cases  are  due  to  the  longitudinal  strain  caused 
by  cutting  the  thread.  The  machine  used  im  thij 
purpose  possesses  a  peculiar  feature,  which  I  only 
remember  to  have  seen  once  before  applied  to  a 
Bcrew-cuttine  machine,  and  that  many  years  a^, 
the  principle  Dein^  as  follows  :— The  work-driving 
part  of  the  inAi«>iinft  corresponds  to  a  lathe  heoiC 
and  the  dies  are  carried  in  a  sliding  head  taking  the 
place  of  a  lathe  tailstock.  On  the  live  spindle,  in 
place  of  a  live  centre,  is  a  long  hob,  correroonding 
to  those  used  on  an  American  Fox  lathe,  ana  hsTin^ 
a  similar  guide  arm,  which  is  attached  to  the  die 
head,  so  that  the  hob  acts  as  a  lead  screw,  fordsg 
the  die  head  to  travel  at  the  right  speed  for  the  pit^ 
of  thread  being  cut.  There  is  no  doubt  that  i 
device  of  this  kind  is  necessary  whenever  long 
screws  or  square  threaded  ones  are  to  be  out. 

A  blunder  is  committed  in  this  machine  that  hu 
been  very  thoroughly  exposed  in  the  United  Stata, 
and  that  there  does  not  seem  muoh  exeuse  for,  coo* 
sidering  the  attention  that  has  been  called  to  it  is 
the  ^in.  I  refer  to  the  puttiog  of  three  chasenis 
the  nead  instead  of  four.  As  this  machine  ii  of 
•Rngli^  make,  however,  it  is  not  fair  to  chargt 
French  practice  with  its  errors.  Curiously  enough  t&e 
tays  have  four  plates,  but  the  company  make  their 
own  taps,  and,  mdeed,  have  their  own  thread,  thoe 
being  no  standard  in  France. 

One  or  two  things  with  reference  to  the  lathe 
work  struck  me  as  remarkable.  For  example,  I 
saw  no  universal  chucks,  the  chuck  plates  haTin^; 
round  holes  in  them,  into  whidi  fitted  movable 
dogs.  One  or  two  lathes  had  turret  heads,  vith 
the  usual  complement  of  tools  ;  but  there  wereoo 
stop  motions  to  them,  and  as  a  result  the  worbaaD 
went  on  measuring  for  each  cut  just  as  he  would 
have  to  do  without  the  turret,  which,  I  may  oheene, 
was  placed  on  the  top  of  the  slida-rest.  I  saw  tkf 
same  thing  done  in  an  "Rngl"^  shop,  and  so  suppoie 
it  is  a  regular  thing  here ;  but  do  not  see  why  •> 
much  of  tixe  advantage  of  the  tusret  should  he  loct 
for  tiie  mere  want  of  a  stop  motion. 

My  curiosity  was  aroused  to  find  on  the  imalia 
lathes,  say  up  to  24in.  swing,  long.-handled  hifid 
tools,  and  I  waited  some  time  to  see  what  they  wen 
used  for.  At  last  I  found  that,  to  take  the  finishing 
cut,  these  hand  tools  were  used  in  connection  with 
the  autonuttic  feed  of  the  lathe,  bein^  merely  h^d 
in  the  hand  and  resting  on  the  roughing  tool  while 
fed  automatically,  the  idea  being,  no  doubt,  to  v^t 
taking  out  the  roughing  tool  to  resharpen  it  l^ 
every  HyyiAying  cut.  I  am  bound  to  say  that,  so  iu 
as  I  could  see  without  examining  the  work,  tiiemen 
seemed  to  get  slong  very  well  this  way ;  bat  I  hjT& 
no  hesitation  in  saying  that  it  is  not  a  commend* 
able  practice,  as  more  parallel  and  true  work  will 
certainly  be  got  by  a  rigidly  held  slide-rest  tool 

Emery  grinding  macnines  are  used  fbr  the  mills 
and  cutters,  these  machines  havinff  been  designed 
at  the  works.  The  tools  look  well  sharpened,  ana 
were  evidently  hardened  right  out,  and  not  lowend 
in  temper  at  all.  They  had  evidently,  however, 
been  quenched  in  oU,  for  if  quenched  in  water  ihej 
woula  have  been  whiter.  The  cutter-grindin|r 
machine  is  net  as  well  designed  as  similar  machins 
axe  in  the  United  States,  and  vet,  from  the  nambff 
of  large  milUng  machines  ana  the  variety  of  wait 
they  were  applied  to,  ihe  works  will  compnit 
favourably  with  any  other  wo^  I  have  yet  awo 
anywhere. 

j^  the  wheel  shop  I  noticed  a  lathe  that,  while  ^ 
drove  the  axle  from  the  middle,  as  is  done  in  ihe 
axle  lathes  of  the  Niles  Tool  Works  and  of  Wi^ 
Sellers  and  Co.,  yet  had  no  tail-stocks  or  dm 
centres ;  but  the  work  was  steady,  nevertheless,  sw 
cuts  of  iin.  deep  were  being  taken  off.  Two  m«, 
one  on  each  end  of  the  axle,  were  working  at  t&i* 
h&the.  I  also  noticed  that  in  turning  up  the jounatf 
of  axles  that  had  the  wheels  on,  a  split  poucy  «w 
put  on  the  axle  to  drive  it  by,  so  that  both  Ua« 
centres  were  dead  centres,  and  the  troth  of  Jtf 
journals  was,  therefore,  independent  of  the  tx^'^ 
the  live  centre  of  the  lathe,  and  this  lean  esoiW 
idea. 


JxTLT  5,  1889. 
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A  machine  lor  grinding  up  guxde-ban  waa  con- 
Btructod  to  uae  what  may  be  called  cupped  emery 
wheels  (oorreBponding  in  shape  to  those  in  use  in 
some  of  the  planer  knife-grinding  machines  in  the 
United  States).  Wooden  wheels,  oovered  with 
coarse  emery,  were  nsed ;  but  I  do  not  think  this 
machine  anything  like  equal  to  the  American  style, 
where  the  bars  or  work  rests  on  the  face  of  a  table 
through  a  groore  in  which  the  perimeter  of  the 
emezy  wheel  projects  to  an  amount  equal  to  the 
depth  of  the  cut,  and  the  bar  is  merely  slid  along 
the  table  over  the  wheel,  bed&nse  when,  as  in  the 
French  machine,  there  is  a  feeding  mechanism  to 
the  machine^  there  is  a  want  of  solidity  and  a  chance 
for  lost  motion. 

The  drilling  machines  call  for  no  especial  notice, 
except  one  that  was  used  to  drill  4^.  holes  through 
copper  stays  about  Gjtin.  long.  The  machine  was 
belted  to  run  about  bOO  reyolutions  per  minute  on 
what  may  be  called  the  Sellers  system,  the  belt 
wsing  over  guide  pulleys  to  a  pulley  fast  on  the 
drill  spindle,  thus  getting  the  requisite  speed  with- 
out the  use  of  geanng ;  and  this  is  undoubtedly  the 
best  way  to  dnye  a  drill,  when  it  can  be  done,  or 
in  other  words,  to  drive  drills  of  moderate  oia- 
meters.  The  stem  of  the  drill  passed  through  the 
somewhat  flattened  end  of  a  pipe  oonveying  the 
soap  water,  which  passed  down  the  stem^  the 
drill  to  the  cutting  end,  whidi  was  about  -^in. 
larger  than  the  diul  stem  and  shaped  like  a  very 
keen  twist  drill,  the  twist  end  not  being  over  4in. 
long.  The  feed  was  given  both  by  hand  and  foot 
at  the  same  time,  and  it  took,  on  an  average,  70 
seconds  to  drill  one  stay,  which  I  call  good  work. 

Another  machine  worth  calling  attention  to  was 
one  for  truing  up  the  diding  faces  of  axle  boxes, 
which  was  done  b^  a  cupped  emery  wheel  similar  to 
that  described  with  rerorenue  to  the  guide-bar 
grinding  machine.  This,  however,  I  think  a  more 
desirable  form  of  machine  for  its  purpose.  The 
emery  used  on  these  two  machinea  was  very  coarse 
—about  as  large,  say,  as  No.  6  gun  shot,  or  perhaps 
larger. 

Taking  these  shopa  as  a  whole,  they  compare 
favouraUy  with  either  American  or  English  shops, 
and  are  well  worthy  of  a  visit. — Joshua  Bobe. 

That  is  the  essence  of  Mr.  Boae's  letter,  and  I 
think  it  may  interest  those  of  your  readers  who  aro 
machinists  and  lathemen. 

Providence,  B.I.  T.  U.  P. 

GSOBaE   STEPHENSON'S  FIBST 
ENaiNE. 

[30l00.]--TowABDa  the  dose  of  the  year  1813 
Ix>rd  Ravenaworth  and  partners  in  the  KiUingworth 
Colliery  intrusted  G^rge  Stephenson,  the  engine- 
wright,  with  money  to  construct  a  locomotive  engine 
for  their  railway.  The  ensine  was  built  at  the 
West  Moor  .workshops  of  Sie  ooUiery,  and  after 


being  about  ten  monuis  in  hand,  was  placed  upon 
the  KiUingworth  Railway,  and  tried  for  the  first 
time  on  the  j26th  July,   1814,  and  was  named  or 


generally  known  as  *'  Blutcher.*' 

The  engine  ran  upon  four  smooth  wheels  of  3ft. 
diameter,  placed  5ft.  apart  between  centres.  The 
Imiler  was  8ft.  long,  34m.  diameter,  having  a  flue- 
tube  passing  through  it  of  20in.  diameter.  The 
cylinoers  wero  Sin.  diameter,  24in.  stroke,  and 
placed  vertically  half  within  the  boiler.  The  power 
of  the  two  cylinders  was  combined  by  means  of 
two  ^ur-wheels,  as  shown  in  the  diagram.    On 


the  25th  July,  1814,  the  "Blutcher"  conveyed  a 
train  of  eij^ht  waggons  of  coal,  weighing  30  tons, 
up  a  gradient  of  1  m  450  at  a  speed  of  four  miles  an 
boar. 

The  engine  was  not  provided  with  springs,  and 
the  cogwheels  becoming  worn,  Stephenson  was 
intruated  with  money  to  construct  a  second  engine. 
Thia  was  built  in  1815,  under  a  patent  granted  to 
Stephenson  and  Dodd,  28th  Femruary,  1815.  In 
thia  second  engine  the  connecting-rods  were  attached 
direct  to  crank-pins  upon  the  wheels,  and  the 
exhAoat  steam  was  discharged  into  the  chimney  by 
two  blast  pbes. 

I<etcester,  June  27.       01«m«nt  B.  Stretton. 


LOCOMOTIVES. 

[30101.]— In  my  letter  p.  304,  the  gradual  de- 
velopment of  the  four-wheeled  engine  into  the  six- 
wheeled  type  was  traced.  The  "BLercules,*'  which 
was  illustrated,  showed  the  construction  of  the  goods 
engine  having  four  coupled  wheels  and  a  pair  of 
small  trailing  wheels. 

During  the  year  1833  the  increase  of  coal  traffic 
upon  the  Leicester  and  Swanninston  Railway 
necessitated  the  use  of  more  powenul  engines  to 
convey  the  coal  trains  between  tne  top  of  the  Swan- 
ninffton  and  the  top  of  the  Bagworth  inclines,  the 
gradients  rising  1  m  251  and  1  in  203. 

To  overcome  the  difficulty,  Mr.  Stephenson 
decided,  in  September,  1833,  to  construct  a  furUier 
development  of  the  *'  Heroules "  type  by  sub- 
stituting another  pair  of  coupled  wheels  in  place  of 
small  trailing  wheels. 

The  new  engine  was  completed  at  Newcastle 
upon  the  8th  February,  1834.  being  No.  58  in  the 
books  of  the  makers,  and  tne  fourth  engine  con- 
structed under  the  patent  of  1833.  It  was  named 
"  Atlas,"  and  No.  7  in  the  books  of  the  Leicester 
and  Swannington  Bailway. 

Diameter  of  cylinders,  i6in. ;  stroke,  20in. ;  length 
of  boiler  barrel,  8ft.  6in. ;  diameter  of  boiler, 
3ft.  llin. ;  number  of  tubes,  154;  diameter  of 
tubes,  Ifin. ;  heating  surface  of  tubes,  589'058q.ft. ; 
heating  surface  ox  firebox,  67'45sq.ft.;  totals 
656*50sq.ft.  Diameter  of  six  coupled  wheels. 
4ft.  6in. ;  length  of  frame,  18ft.  lOiin. ;  wheel 
base,  lift.  7iin. ;  |)re88ure  of  steam  601b.  per  square 
inch,  afterwards  increased  to  701b. ;  weight  in 
working  order,  15  tons;  weight  of  tender  fully 
loaded,  5  tons ;  total,  20  tons. 

Our  readers  will  see  that  the  ''Atlas**  having 
inside  cylinders  and  six  coupled  wheels  is  the  ty}>e 
of  goods  engine  very  largely  employed  in  this 
country. 

The  valve  gear  consisted  of  a  single  eccentric  for 
each  cylinder,  and  the  engine  was  ravened  by  means 
of  ''treddles*'  on  the  foot-plate. 

The  '*  Atlas**  was  stationed  at  Coalville,  and 
worked  satisfactorily  for  fully  25  years. 

In  1835,  Messrs.  Tayleur  and  Co.,  of  the  Vulcan 
Foundry,  Warrington,  constructed  an  engine  of 
similar  desipin,  named  *'  Vulcan,*'  for  the  Leic^iter 
and  Swanmngton  line,  and  it  was  also  stationed  at 
Coalville.  Clement  E.  Stretton, 

Consulting  Engineer  Assoc.  Soc.  of  Enginemen 
and  Firemen. 

40,  Saxe  Coburg-street,  Leicester,  June  26. 


EPPICACT     OF     IiABaE    APEB- 
TXJBES  IN  MICBOSCOP7. 

[30102.]— A  FBIEND  has  lent  me  the  last  bound 
volume  of  the  Journal  of  the  Quekett  Club,  in 
which  I  have  read  with  great  interest  the 
paper  by  the  President  (read  Jan.  25,  1889),  con- 
cerning the  di£fraction  theory  of  Prof.  Abbe.  I  am 
myself  inclined  to  think  that  scepticism,  in  reguxl 
to  the  truth  of  that  theory,  is  growing.  The 
experiments  described,  and  so  well  Imown,  wero 
apparently  so  convincing  that  at  first  they  took  us 
all  by  storm.  I  certainly  was  no  exception,  and 
was  convinced  with  the  rest,  and  the  unbdievers  at 
that  time  were  in  most  cases  easily  convicted  of  very 
limited  knowledge  concerning  the  subject  they  dis- 
cussed. I  doubt  if  this  is  the  case  at  present,  or  if 
the  tone  adopted  in  some  quarters  rospectinff 
sceptics  can  now,  or  will  ultimately,  be  justifiea. 
I  believe  one  authority  in  particular,  who  <k)mbines 
the  most  extensive  acquaintance  with  physical  optics, 
with  the  most  profound  knowledge  of  the  mathe- 
matics of  the  subject  to  be  found  in  this  country, 
finds  himself  quite  unable  to  believe  in  the  diffrac- 
tion theory.  To  myself  some  of  the  phenomena 
of  grating  appear  irreconcilable  with  it,  and  I 
have  an  idea  that  bv  experiment  in  this  direction 
the  truth  will  probaoly  be  ascertained ;  but  I  have 
had  no  time  as  yet  to  work  out  any  of  the  experi- 
ments which  sugg^  themselves  to  my  mind,  and 
have  at  present  no  views  of  my  own  to  propound. 
The  purport  of  these  remarks  is  simply  to  calf  atten- 
tion to  a  new  theory  put  forward  o^r  Prof.  Lowne, 
and  to  suggest  an  absolutely  crucial  experiment 
by  which  that,  at  least,  may  be  aetermined. 

The  weak  point  with  all  those  of  us  who  question 
the  diffraction  theory  is  that  we  have  as  yet  no 


other  tenable  view  to  propound,  which  seems  to 
account  in  any  way  for  the  undoubted  facts  which 
Abbe  and  Stephenson  have  worked  out,  for  the 
results  of  their  '*  diffraction  **  experiments,  or  for 
the  actual  effects  of  high  apertures  as  regards  reso* 
lution.  The  interesting  point  in  the  paper  referred 
to  is  that  for  the  first  time  it  does  propound  a 
theory  which  is  at  least  intelligible ;  whether  true 
is  another  matter.  In  brief,  the  president  of  the 
Quekett  suggests  that  the  diatom  to  be  resolved  is 
iUuminateaDy  reflection  from  the  posterior  surface 
of  the  front  hemispherical  lens.  He  thinks  thia 
view  borne  out  by  tne  fact  that  certain  ports  of  the 
image  are  brighter  than  the  blank  field ;  and  he 
affirms  that  '*  only  the  centre  of  the  pencil  falling 
upon  the  back  surface  of  the  front  lens  is  trans- 
mitted to  the  eye.**  He  adds,  "  I  believe  that  this 
is  the  great  advantage  derived  from  high  angles  of 
aperture.*'  That  is,  as  I  imderstand  him,  more 
illumination  of  the  top  face  of  the  diatom  in  tiie 
manner  of  a  lieberkunn.  He  proposes  to  test  this 
matter  by  further  experiments. 

I  have  myself  very  grave  doubts  if  this  new 
theory  is  correct ;  but  it  is  a  singularly  interesting 
one.  I  draw  attention  to  it  partiy  as  a  proof  that 
speculation  is  not  yet  at  an  end,  but  chieny  to  point 
out  that  there  is  one  most  simple  experiment,  easQy 
made,  which  will  determine  it  witn  absolute  cer- 
tainty. That  is,  to  tiWer  the  bark  of  the  front  lens, 
and  then  remove  the  silver  from  the  centre  of  the 
back  onl^.  The  reflection  from  the  margin  will  be, 
if  anythmg,  rather  increased ;  and  whatever  be- 
comes of  me  theory  in  question,  I  believe  the  ex- 
pedient may  prove  oi  some  service  as  an  illuminator 
of  certain  ooiects,  and  may  give  valuaUe  resolution 
of  structure  Dv  the  modification  in  this  point.  But 
the  silver  will  really  stop  off  all  but  the  central 
pencil,  which  it  will  allow  to  pass  unaltered ;  and 
if  Prof.  Lowne*s  theory  is  correct,  the  "  high  *^ 
resolution  will  be  unaffected.  I  hope  such  an  ex- 
periment will  be  made  wi^out  dela^r.  and  it  wilF 
be  well  worth  while  merely  as  one  in  illumination, 
if  no  one  has  attempted  it  before.  I  am  afraid, 
however,  it  will  demolish  the  theory,  for  if  the 
latter  be  sound,  one  would  sa^  that  alt  lenses  with 
hemispheric^  fronts  ought  to  give  equal  resolution , 
irrespective  of  aperture^  which  belongs  to  the  back 
portion  of  the  lens.  This  is  not  the  case,  and  I  fear 
we  have  yet  to  find  a  theory  which  shall  reconcile 
the  undoubted  facts  with  conclusions  that  seem 
forced  upon  us  by  the  phenomena  of  physical' 
optics. 

June  24.  Ijewis  Wright. 


KOTTNTINa  INSECTS   IN   BAXSAK. 

[30103.] — Yous  readers  are  no  doubt  familiar 
with  the  usual  methods  of  preparing  and  mounting 
insects  in  balsam ;  but  at  the  meeting  of  the  San 
Frandsco  Microscopical  Society,  on  April  24,  Mr. 
lickenby  referred  to  some  special  points,  which  may 
be  of  interest.  It  is  quite  difficult  in  preparing 
many  of  the  smaller  forms  of  insects  to  remove  the 
debns  from  the  surface  of  the  specimen  without 
injuring  the  delicate  portions.  This  Mr.  Lickenby 
accomplishes  by  the  aid  of  albumen,  flowing  the 
white  of  an  egg  over  the  object  and  immersing  the 
slide  in  hot  water  till  the  albumen  is  coagumted, 
when  it  will  generally  crack  open  and  may  be  re- 
moved in  two  portions,  canying  with  it  all  the 
foreign  matter  and  leaving  the  surface  of  the  speci- 
men perfectly  dean.  Another  thing  strongly  a4vo- 
catea  is  thorough  washing  of  the  objects  in  running 
water,  and  a  final  rinsing  in  either  filtered  or  dis- 
tilled water  before  placing  in  alcohol.  In  mounting 
the  insect  is  placed  under  the  cover  glass  arranged 
in  proper  shape,  the  clearing  solution  applied,  and 
when  sufficiently  transparent  the  oil  of  cloves  is 
drained  away  and  Canada  balsam  introduced  at  one 
edge  of  the  oover  glass,  the  slide  being  held  over  the 
fiame  of  a  lamp  to  gentiy  warm  the  balsam  and 
allow  it  to  fiow  in  and  displace  the  remaining  oil  of 
doves.  No  annoyance  need  be  fdt  at  the  presence 
of  bubbles  of  air,  as  they  will  all  gradually  disap- 
pear. The  mount,  when  filled  with  balsam,  ia 
placed  in  a  warm  oven  or  incubator  and  kept  at  a 
temperature  of  from  120°  to  130°  Fahrenheit  for  24 
hours,  when  the  balsam  will  be  thoroughly  hardened 
and  all  the  air-bubbles  driven  out.  air.  Lickenby 
does  not  advocate  the  use  of  volatile  solventa  with 
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tnliam^  ha  bmng  oonvinced  thkt  a  certain  amount 
ol  SM  u  alirayi  retamsil  in  the  mount  in  a  latent 
■t^  rtqniring  only  a.  alight  amoiint  of  haat  to  pro- 
dnoe  babblM  and  dufigura  the  Bpecimen.  The  outer 
akeletoa  of  inaects  ii  composed  ol  a  lubaUnm  called 
ekiluu,  which  is  quite  muqua  in  ita  chsmical  com- 
podtioD.  It  appeara  to  be,  within  cartaiu  limita, 
Terr  raaiatant  to  adda  and  alkalia,  and  it  ia  owing 
to  tliii  tact  that  <smtic  petaih  can  bs  used  in  loch 
TarjingproportionaiiitrsatingUiiemfor  microaoopi- 
oal  itud;.  It  ia  aaid,  howeier,  that  ehiliiu  lac- 
«limb«  to  the  action  of  cUorina  oamponndi,  which 
would  reader  that  enbatanca  unBt  for  uae  in 
bleaching  man;  of  the  delicate  forms.  0ml, 

TKH  KAH-BATIMQ'  TIORBaS. 

[30104.]— The  notoiioui  Jomuar  man -eating 
tipm  hu  at  last  been  killed  by  a  yoong  foreM 
ofioer.  This  tigras  has  been  the  aaoui^  of  the 
DaichbDnThaod  at  Chakrats  for  the  last  tan  jearB, 
■nd  her  viotima  have  been  inunmerable.  On  one 
occasion  she  adzed  one  out  of  a  number  of  foresters 
who  were  aleeping  together  in  a  hut,  carried  him 
oft,  and  delibeiatdf  made  him  over  to  her  oubs  to 
play  with,  while  she  protected  their  innocent 
gambols  from  being  disturbed.  His  ccmpauioiu 
were  orentusJl;  forced  to  take  refuge  in  atreefrom 
her  Bavage  attacks.  Here  thsy  witnessod  the  fol.- 
lowing  ghastly  tragedy.  The  tigress  want  back  and 
atood  aver  the  prostrate  fonn  of  her  victim  and 
pnned  in  a  catlike  and  self-complacent  way  to  her 
onbs,  wbo  were  romping  about  and  rolling  over  the 
t^panntly  lifelees  liodj.  She  then  lay  down  a  few 
juda  ofl,  and  with  blinking  eyes  watched  the 
fnmboli  of  her  young  ^rogeoj.  lii  a  few  momenta 
the  man  aot  up  and  tned  to  beat  the  young  brutes 
oS.  They  were  too  yoong  to  hold  him  down,  so  he 
made  a  desperate  attempt  to  shake  himself  tree,  and 
started  off  at  a  run ;  hut  before  he  hod  gone  twenty 

rds  the  tigren  bounded  out  and  brought  ^im  back 
her  cubs.  Ouce  mnre  the  doomed  wretch  had 
to  defend  himself  over  again  from  their  playful 
attacks.  He  made  renewed  attempts  to  regain  his 
freedom,  bat  wo*  seized  by  the  old  tigreu  aod 
brought  back  each  time  before  he  had  gone  nuuiy 
yardi.  His  groans  and  cries  for  help  were  heart- 
rending :  but  the  men  on  the  tree  were  paralysed 
with  fear,  and  quite  nnable  to  moTe.  At  last  the 
tigress  herself  joined  in  the  gambols  of  her  cubs, 
and  the  wretched  man  was  thrown  about  and  toseed 
orar  her  head  exactly  as  many  of  us  have  seen  our 
domestic  cat  throw  lats  and  mice  about  betare  be- 
ginning to  teed  on  them.  The  man's  efforte  at 
ewmpe  grew  feebler.  For  the  last  time  they  saw 
!.._  i — .-  _. in  his  hands  and  knees  towonis 
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him  down  under  her  forepaws,  and  deliberately 
began  her  living  meal  before  their  eyes. 

It  was  this  formidable  beast  that  the  young 
Cooper's  Uill  ofGoer  and  a  student  attacked  on  toot. 
Tb^  were  working  up  her  trail,  QftAsn  yards  apart, 
when  suddenly  Mr.  Osmaston  heard  his  younger 
companion  groan,    and,    turning    round,  saw  him 


Meantime  his  companion  rolled  over 
Vai  eventually  discoTsied  insennble  ■  lew  leei 
away  from  his  terrible  asiailant.  Ha  is  terribly 
maiued,  and  now  liee  at  the  Chakiata  Station 
HoapitsJ,  where  hopes  of  hia  reoOTBiy  are  enter- 
tained. Boa. 

3CBB0TTBIAI.  SFSHO  SEaULATOSS. 

[3010e.]— Wni  Mr.  Higginmn  (p.  360)  oceept  ray 
thanks  tor  pointing  out  to  me  the  fact  that  the  mven- 
tion  in  question  is  better  than  was  specified  in  the 
apeciflcatian  t'  It  is  not  every  invention  that  turns 
out  so  creditably.  Again,  he  says  my  kooiriedge  is 
greater  than  in  IBST.  This  is  also  very  compli- 
mentary. Still,  he  must  be  vary  dull  who  learns 
nothing  in  less  than  eight  years.  Mr.  Higginson 
tries  to  draw  your  readers  away  from  the  real  facte 
of  the  cose  by  classing  the  apparatus  I  sent  with 
others  that  was  invented  tor  a  different  purpose. 

Byyaur  permisaion,  Mr.  Editor,  I  will  explain 
the  reasons  why  the  one  I  sent  you  was  invented, 
•0  that  your  readers  will  not  mistake  its  true 
meaninc.  Havine  put  some  now  machinery  in,  we 
■a  highest  maximum  speed.    Tbf 


When  the  engine  was  only  half-loaded,  and 
heavy  machinery  was  thrown  off.  the  engine  in- 
creased in  ti)eed,  and  before  it  could  be  adjusted 
some  amount  of  damage  was  done.  To  improve 
this  wo  took  out  a  slow  Watt  governor,  and  put  ona 
of  Basse's  patent  governors  in  its  place,  with  some- 
what better  result*,  but  still  not  satisfactoi-y.  We 
had  a  weight  on  a  lever  leading  to  throttle-valve 
that  had  to  be  constantly  moved  to  bring  the  engine 
to  its  roouired  speed.  To  dispense  with  the  movable 
weight  the  mercury  vessels  were  apphed  in  ISBl, 
as  shown  in  my  sketcli.  and  we  have  had  no  trouble 
of  that  kind  since,  as  the  apparatus  give  ahnost 


perfect  isocbronism  to  the  governor.  The  mercury 
vHsets  as  shown  in  my  sketch  have  been  at  work 
for  more  than  eight  years,  like  two  good  sentinels 
doing  their  work  well. 

Mr.  Lancaster,  a  well-known  inventor  and 
machiuist,  of  Accrtngton,  has  bad  the  one  described 
on  June  Tth  on  his  engine  for  ni  years,  and 
I  will  give  jou  his  own  words  concerning  it.  He 
says : — "  I  applied  mercurial  speed  repilaSor  to  my 
engine  imraediately  after  you  sent  it,  and  it  has 
bean  on  ever  cinoe  and  works  exceadiDgly  wall,  and 
is  a  capital  speed  regulator.  Everr  engine  should 
have  one  of  uesa  regulators ;  it  is  toe  beet  in  exist - 

,   my  words,  but  those  of  e 


fentleman  speaking  independently  upon  the  matter, 
think  enouKl -..  .- -^-I ^  — 

liggineon's  patent  I  have  nothing  to 
es  on  which  be  works  it.    He  Mnts 


hey  can  apply  tt 
With  Mr.  Higt 


neither  Mr.  Lancaster  nor  ourselves  will  take  our 
Todmorden.  W.  H.  aatcUffe. 


IMPKOVBD  MBANS  FOB  SXTAISlNa 
aOBSS  IS  BOTTLE -NBOKB  UBBD 
FOB  ABBATBD  LICltJIDa.  MAXIT 
FBATUBE :  EIXINO  THB  COBK  AT 
Amr  HBIOET. 

[30106.] — In  sending  yon  my  invention  for  your 
inflection,  I  may  mention  it  has,  over  a  space  of 
two  years,  been  well  tested,  and  daring  that  time 
has  been  frequently  altered  and  improv^,  till  it  has 
assumed  ita  present  stata  of  aimplioity  and  utihty. 
It  fiiea  the  cork  at  any  height  with  rapidity  and 
security,  and  offers  the  following  advantages  :^N'o 
eiperienced  wirer  required ;  no  previous  taking  off 
and  fixing  on  of  new  wires  ;  it  nducea  the  wire  bill 
to  ahnost  ntf ;  to  the  pabllc — opens  easily,  and  at 
once ;  no  wires  to  prick  the  fingers ;  beddea  novelty 


cstch  may  be  made  to  suit  any  degree  of  ligbtni 
In  washing  the  bottles,  the  wires  need  not  be  '. 
agling,  but  placed  in  thi 


be  left 
dangling,  but  placed  in  the  catch  to  hang  thus  :  U . 
Thmr  cost  in  manufacturing  would  be  tittle.  A 
doable  wire  with  fancy  twist  might  be  used  for 
high-class  trade.  Soft  brass  wire  looks  and  lasts 
well  (over  cork).  As  to  trial :  those  oocustomed  to 
the  ordinary  way  take  kindly  to  no  new  metliod  ; 
but  after  a  little  practice  it  will  be  found  to  be  the 
quickest  method  of  ftzing  corks  by  hand  yet  intro- 

The  glass  -  stoppered  bottles  have  become 
deservedly  popular ;  but  those  in  the  tmde  know 
a  large  section  of  the  pubUc  object  to  the  rubber 
riuir ;  also  any  dirt  or  dust  that  gathers  ia  puahed  in 
on  i:<'r'ning.  Again,  the  thousands  of  existing  fac- 
tories have  already  machines  for  cork  bottles,  and 
would,  I  am  oonvinced,  rather  than  further  specu- 


BXPLOarVBS. 

[30107.]— HiTixa  given  yon  two  letters  on  black 
gunpowder,  I  will  now  cdll  attention  to  other  explo- 
sives, such  as  were  partly  described  at  tha  meeting 
of  the  Royal  United  Service  Institution  on  the  £tE 
April  last ;  tor  aiauiple,  cocoa  powder,  nitrate  of 
■■ —   gnupowdB-,   B.  X.  E.  powder,  per- 


forated  caka  powder,  S.  B.  C.  powder,  snisUsa 
powder,  Schultie's  powder,  poudrs  £..  Joluina, 
Borland  powder.  F.  Engel's,  T.  C.  OUnt's,  E, 
Turpin's,  C.  F.  Hengst's,  and  the  like. 

The  last  named  I  took  ia  hand  for  trial,  uid  is 
my  opinion  it  woU  deserves  careful  attentiaD,  loi 
my  pniCtical  experimce  of  it  ia  certainly  auggntivT 
of^^dency. 

My  target  waa  two  deal  bouds,  eodi  |in.  thick, 
planed  and  lightly  acrewed  together ;  total  OAi- 
neas  IJin.  The  bullet*  tiaed  were  all  identical :  tw 
whUe  with  black  rifle  powdw  thay  only  slvi^  in 
the  first  board,  the  Hengst  powder  of  the  wm 
bulk,  but  of  only  one-third  the  weight,  drove  Ihaii 
clean  through  both  boards,  and  b^nd.  Kow  ttt 
block  powder  would  have  a  moizle  velocity  olihnt 
1,300ft. 


John  Sh&kaapaar. 
Colonel  Ute  E.A.,  /.P.,  *:c,  A-M-IiuLCE. 
2S,  Great  Oeorge-ltreet,  B.W.,  June  28. 

A  PIASO  FOB  EVBBTBODT. 

[30108.]— I  oosanATCLin    "VMidal"    o 
appropriate  paeudonyn 
the  A ■' 


[U  in  yours  of  Jun 
I  American  "  organ  "  is  not  fit  to  be  na 
jna  day  as  the  harmonium.     People  < 


take  the  trouble  to  learn  the  tatter,  and  pricaan 
thus  kept  too  low  to  enable  it  to  be  made  othervitc 
than  cheaply  and  coarsely. 

Qranted  that  the  limort  of  the  former  is  iligbtly 
superior — ^though  thia  difference  diaappoars  at  ona 
at  the  first  att^pt  to  get  power— the  latter  hu  tha 
grand  feature,  redeeming  it  a  hnndredfaM,  at 
exquisite  expression.  /(  can  ting,  and  an  instruaisit 
that  cannot  do  this  is  beyond  defence 


1.  A  well-iuds 


Contrast  this  with  the  former.  Its  anobliA 
assumption  of  a  grand  name  :  its  vulgar.  mcuiiii|- 
lesa,  grimcraok  case  ;  its  dummy  "  real  pipe  frnil," 
suggeituig  a  "  combination  of  pipee  and  rseds."  ill 
"four  rows  of  reeds,"  resolving  tbonselves  into  cm 
and  a  half ;  ita  array  of  useleta,  practically  dnumf . 
"  stops,"  and  other  lying  pretences  to  deceire  cre- 
dulous clerics;  worse  than  all,  its  starreUci;, 
mawkiBh,  eiprewionless,  soullese,  eunuch  iwx. 
Pah! 


THB  BIFFBZ.  TO'VEB. 

[30109.]— Is  the  article  on  the  Paris  EiiihiliiB 
in  your  last  issue,  H.  C.  Detoille  states  thiit  Uu 
roi^e  of  vision  from  the  third  platform  of  the  Eild 
Tower-a  height  of  900ft.— is  M  miles.  Thii 
appears  tn  me  to  be  a  mistake,  for  taking  tht  it- 

Session  due  to  curvature  as  Bin.  per  mile,  reduifd 
say  Gin.  per  mile  by  the  effects  of  refnctiaa,  t^ 
diatance  of  the  view  &om  that  height  would  eiicnl 
to  only  slightly  over  41  miles.  Of  course  bigl 
objects  woiSd  be  visible  at  a  greater  distance  thu 


THE    HABSBHIWa   Aim    TBHPBUXO 
OF  aTBBL. 

Irt    of    this   peculiu 


[30110.]— Tai    I 
ihenomenon  has  lo 


IS  so  still,  notwithstanding  that  ol 
ely-iucreased  uae  of  the  metal  bu 
,  attention  to  the  whole  subject 


dire-^ed  ea 

lu  putting  forward  the  following  vi .  , 
claim  any  special  ability  to  solve  the  probien ;  M. 
I  believe  that  the  theory  I  shall  here  enunciate  wiO 
adequately  explain  ita  eveiT  aspect,  and  I  ibH 
endeavour  to  show  how.  If  X  am  wrong  ui  aij 
point,  I  hope  your  readera  will  correct  toe,  and  ana 
though  I  am  all  wrong,  there  will  be  nothing  li*  " 

minds  of  your  correspondents  lo  bear  upon  > 
question  of  so  much  importance  to  the  mechsincsl 
aud  scientific  world.  This  embryo  theoij  u  not 
bom  of  any  experimental  disooierieB  of  mj  ov«- 
but  is  chiefly  derived  from  considerations  etol'al 
from  the  reeearchee  of  Sir  F.  Abel  and  fw 
Hngheo,  and  what  new  factors  I  shall  introduce  ut 
based  upon  certain  weil-known  properties  di  ihe 
two  distinctive  constituenta  of  the  metal. 

To  save  repetition,  I  will  first  briefly  aumnur-e 
these  varioos  data,  and  on  this  aolid  foMiidf^ 
proceed  to  build  my,  perhapsj  airy  castle.  T^ 
references  are  mostly  to  articles  id  this  joumol. 

Prof.  Hughes,  by  alectrical  and  nuypiflit  t«l» 
found  that  soft  iron,  subjected  lo  torsianal  ttr»™ 
exhibited  conaidBrable  molecular  froodum,  auMsW 
Bteel  a  little  leas ;  and  hardened  atocl  Karcdy  uj 
at  all  (XXXVU.  2).  From  these  BHpcrinKna>^ 
-™v.J  .1  the  numerical  results  that  aiaiaal 
-      ■       ■  ■  lity  ot  iruo  by  :i'  J" 
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cent. ;  of  steel,  iOO  per  cent. ;  while  hamznering  or 
mechanical  oompreaaon  gave  to  each  an  increase  of 
60  per  cent.  (XxXVIII.  463).  He  also  concluded 
that  a  hardened  n>ecimen  of  steel  contained  a 
larger  amount  of  fixed  carbon  than  when  in  the 
annealed  state. 

Mr.  I.  S.  Parker,  in  the  Chemical  Xcwa,  stated 
that,  in  estimating  carbon  by  Eggertz'  colour  test, 
hardened  steel  imparts  less  colouration  than  is  due 
to  the  actual  percentage ;  also  that  the  undiasoWed 
residue  retains  a  skeleton  form  of  the  original  mass, 
while  a  softened  specimen  of  the  same  steel  yields  a 
much  deeper  colour  and  a  flocculent  precipitate. 
And  Mr.  L.  Archbutt,  in  a  letter  (XXXYII.  386;j 
calling  -attention  to  the  unreliability  of  Eggertz' 
test,  ukows  that  the  harder  the  steel,  the  less  the 
colour. 

Sir  F.  Abel,  from  special  experiments  on  the 
Bubiect,  found  that  the  carbon  exists  in  annealed 
steel  as  a  **  carbide  of  iron  of  uniform  composition 
and  uniformly  diffused,"  while  a  ereat  proportion 
of  that  in  hardened  steel  is  *  *  fixed."  He  conduded 
that  the  rapidity  of  cooling  fixes  it  before  it  can  re- 
combine;  by  which  he  seems  to  imply  that  the 
previous  heating  dissodates  the  carbide  into  its 
component  elements.  He  also  noted  a  similar  dis- 
tinction to  that  obsenred  by  Parker;  hardened 
BpecunenSj  when  treated  wiui  chloride  of  copper, 
predpitatmg  their  carbon  in  a  more  coherent  form 
than  either  cold-rolled  or  annealed. 

It  has  also  been  shown  that  hardened  steel  has  a 
diminished  specific  gravity,  which  significant  fact 
seems  to  have  been  entirely  overlooked  by  Prof. 
Akerman  when  he  formulated  his  compression 
theory  (XXX.  109,  134).  And,  indeed,  seeing  the 
extreme  hardness  uiat  may  be  piroduoed  by  a  sudden 
abstraction  of  heat  compared  with  tiie  Tezv  mini- 
mum degree  to  be  attamed  by  mechanical  com- 
pression, it  is  manifest  that  the  iron  plays  only  a 
secondary  part  in  the  phenomenon.  The  whole 
balance  of  evidence  points  to  an  lUtered  condition 
of  the  carbon,  there  oeing  notlung  to  indicate  that 
the  iron  has  undergone  any  change  whatever,  except 
that  magnetic  tests,  and,  in  fact,  the  whole  nature 
of  the  hardened  steel,  uiow  an  enormous  increase 
of  molecular  rigidity.  And  the  measure  of  this 
property  is,  in  a  sense,  a  measure  of  hardness,  so 
that  Hughes's  researches  in  this  direction  do  not 
help  us  much — only  confirming  what  might  justly 
be  surmised. 

It  is  then  to  the  carbon  that  we  must  turn  for  an 
explanation,  and  it  appears  to  me  a  very  promising 
source.  It  is  shown  on  all  sides  that  tne  sudden 
cooling  in  some  mysterious  manner  fixest^e  carbon, 
and  it  is  also^  pra<%ically  proved  by  the  fore-men- 
tioned variations  in  the  colour  test  that  the  amount 
of  carbon  thus  fixed  is  proportional  to  the  degree 
of  hardness.  But  no  importance  seems  to  have 
been  attached  to  these  deouctions,  probably  on  the 
assumption  that  the  carbon  is  fix^  as  graphite. 
With  this  I  disagree,  believing  it  has  gone  a  stage 
further,  and  crystallised,  or  more  properly,  con- 
densed, into  the  diamond  form.  On  this  hypothesis 
the  various  proi)erties  and  peculiarities  of  the 
hardened  steel  may  be  readily  explained.  Thus  the 
hardness  of  the  cutting  edge  is  due  to  the  presence 
of  innumerable  diamond  points,  and  the  in- 
creased elastidty,  resistance  £>  attrition,  and  strains 
and  britUeness,  to  the  intricate  network  of  a  sub- 
stance of  intense  molecular  rigidity,  but  with  a 
small  range  of  elastidty,  pervading  the  mass  of  iron 
and  bmding  it  together  with  inflexible  but  fragile 
bonds.  In  annealing  the  crystalline  strains  are 
released,  and  colour  tempering  is  a  graduation  of 
the  same  process.  The  anomalous  increase  of  bulk 
isreadflv  explicable  on  the  dissociation  hypothesis 
o!  Sir  F.  Abel;  but  this  is  not  at  all  dearly  defined, 
and,  as  far  as  I  am  aware,  the  only  test  is  the 
comparative  solubility :  it  is  quite  possible  that  the 
cryrtal  skeleton  mav  be  an  insoluble  form  of  the 
original  carbide.  If  this  is  so,  we  can  only  suppose 
that,  in  assuming  its  cellular  formation,  it  has  set 
up  molecular  strains  suffident  to  account  for  the 
visible  enansion,  and  compensate  for  the  necessary 
condenaanon  in  its  own  bulk. 

So  much  for  the  plausibility  of  our  theory,  which 
is  perhaps  not  very  original  after  all.  It  is  cer- 
tainly not  very  startling,  and  one  can  build  his 
faith  upon  it  quite  as  confidently  as  upon  any 
theoxT  of  molecular  aggregation — ^that  high-sounding 
term  that  has  to  oover  such  a  multitude  of  mysteries. 
We  have  somewhat  prematurely  called  it  a  theort/^ 
but  as  it  stands  it  is  only  an  opinion,  and  before  it 
can  be  dignified  with  the  former  title  we  must  go 
deeper  and  inquire  into  the  mode  and  cause  of  ue 
change  that  we  have  above  indicated  as  probable. 
And  this  inquiry  has  an  intimate  bearing  upon,  and 
virtually  is.  a  question  of  wider  and  more  mysterious 
interest^tne  formation  of  diamonds.  I  have  not 
made  a  dose  study  of  mineralogy ;  but  I  believe 
the  suggestion  I  shall  here  make  is  somewhat  novel, 
and  has  an  extensive  application  throughout  the 
whole  science  of  physical  chemistry. 

Putting  it  terMly  and  generally,  it  is  that  the 
temperature  variations  in  ue  specific  heat  of  a  sul^ 
stance  have  an  intimate  connection  with  its  form 
modifications.  To  avoid  multitudinous  side  issues. 
Ishall  only  consider  the  special  application:  but 
from  this  readers  will  no  doubt  be  able  to  divine 


on  what  grounds  the  hypothesis  is  based,  and  how 
it  may  affect  other  quc»tions  besides  the  one  under 
review. 

First  noting  data,  we  find  that  carbon  exists  in  at 
least  three  very  dissimilar  modifications  of  form — 
the  amorphous,  the  graphitic,  and  diamond;  and 
there  is  another — earocnadosL  kind  of  black,  un- 
orystalline  diamond,  which,  if  pure  and  homo- 
geneous, would  be  an  intermediate  between  the  two 
mst.  Of  these,  eraphite  has  a  specific  gravity 
variously  estimatea  as  from  1*2  to  2*3,  and  a  specific 
heat  of  0*168  at  22°  C,  and  0*449  at  660".  Diamond 
has  specific  gravity  3*5,  spedfle  heat  of  0*0636  at 
60»,  of  0*1318  at  32?,  of  0*ifel8  at  140^,  of  0*3026  at 
260",  0*441  at  600",  and  0*469  at  9S0".  The  two 
other  members  of  the  group — silicon  and  boron — 
exhibit  dmxlar  peculianties,  but  in  a  less  degree. 
None  of  the  remaining  dements  exhibit  variations 
approaching  these,  ndtiier  in  the  marked  modifica- 
tions of  form,  nor  m  the  rapid  increase  of  the  spedfle 
heats;  therefore,  the  two  properties  beins  co- 
existent, it  may  not  unreasonably  be  presumea  that 
the  one  is  dependent  on  the  other. 

If  a  piece  of  graphite  be  heated  to  about  709*  C, 
it  will  absorb  a  Quantity  of  heat  energy  equal  to 
the  gross  sum  ox  its  spedfle  heats  between  the 
initiu  and  ultimate  temperatures;  bein^  then 
slowly  cooled,  it  will  lose  *46  calories  durmg  the 
flrst  unit  fall  in  temperature,  and  a  decreasisg 
quantity  for  each  successive  degree,  until  the  added 
heat  is  again  dissipated.  Now,  if  the  loss  were  to 
continue  constant  at  the  higher  rate,  through  a 
number  of  degrees,  an  extra  loss  would  result, 
which  would  necessarily  be  taken  from  the  latent 
or  internal  heat  of  the  body.  As  it  is  very  probable 
that,  as  in  the  primary  changes  of  state,  these 
secondary  changes  are  attended  by  a  displacement 
of  latent  heat^  we  have  here  a  possible  cause  of  the 
change.  It  is  only  neoesaa^  that  there  should  be 
a  tendenqy  to  dispose  the  addod  heat  at  a  uniform 
ratOj  and  it  is  not  at  all  inoonodvable  that  a  sudden 
ooohng  mayindte  this  tendency,  or,  in  other  words, 
that  a  rapid  outflow  of  heat  maj  cause  an  overflow, 
the  rapimty  of  the  action  sivnig  the  too  powerful 
impetus  that  disturbs  the  balanoe,  and  establishes  a 
permanent  displacement.  Thus  a  change  of  state 
IS  effected,  ana  there  can  be  no  reversion  to  the  old 
form  except  by  the  internal  abtoiption  of  an  equi- 
valent of  its  loss.  And,  as  there  are  new  molecular 
strains  to  be  overcome,  the  heat  energy  thus 
absorbed  must  be  of  a  certain  potential,  and  any 
lower  temperature,  however  long  continued,  can 
have  no  alterative  effect. 

Applying  this  hjpothethis  to  the  case  of  sted,  it 
is  at  once  evident  that  the  conditions  are  eqiedally 
favourable.  Here  there  is  a  small  proportion  of 
carbon  intimately  diffused  throu^  a  medium  of 
gpod  heat  abstractive  power;  and  thus  haplesdy 
ntuatedit  cannot  fail  to  suffer  depredation.  The 
iron,  too,  may  suffer  loss  in  a  similar  manner,  but 
to  a  mudi  less  extent ;  and  its  molecular  relations 
being  powerful,  and  not  easily  disturbed,  it  would 
recover  its  lost  energy  at  the  nirther  expense  of  the 
more  amenable  carlran. 

The  same  reasoning  applies  to  the  ohilling  of  cast 
iron.  Since  it  contains  a  greater  percentage  of 
carbon,  and  is  chilled  at  a  higher  temperature,  we 
should  expect  to  find  it  harder.  This  is  attested  by 
actual  experience — a  chilled  iron  tool  having  been 
known  to  cut  where  the  hardest  sted  has  niled. 
It  is  also  noteworthy  that  the  above  argument 
anent  the  specific  heats  would  set  a  limit  to  the 
intensity  of  the  effect;  the  iron  medium  having  a 
finite  aostractive  power,  it  oould  effectivdy  chill 
only  a  definite  quantity  of  carbon.  As  a  matter  of 
fact,  there  is  such  a  limit:  sted  containing  more 
than  1^  per  cent,  cannot  be  hardened  by  orainary 
methodiB ;  nhilling  cast  iron  gives  littie  more  than  a 
surface  hardening,  and  I  umerstand  that  only  the 
whiter  varieties  can  be  chilled.- 

I  intended  to  have  made  some  reference  to  the 
natural  formation  of  diamonds,  in  which  I  find 
much  confirmation  of  my  belief,  but  this  letter  has 
grown  mudi  too  long  already.  Z.  C^. 


run  over  33ft.  of  paper  in  search  of  a  log.  correct  to 
three  places  of  decimals. 
GamberwelL  A.  H.  Q. 


LOQAJtlTHMS. 

[30111.]~Wht  have  the  opening  of  the  curve 
towards  the  left  (letter  30085,  pase  372)  ?  It  is 
more  convenient  and  natural  for  the  numbers  to 
read  from  left  to  right  than  from  right  to  left.  Turn 
the  curve  the  other  way,  and  then  its  equation  is 
X  ss  av,  where  a  is  the  base  of  the  system  of  logs., 
X  the  absdssa,  and  y  the  ordinate.  In  this  case  the 
ordinate  is  always  the  log.  of  the  absdssa  to  the 
base  a,  and  if  £he  curve  could  by  any  nieans  be 
aocuratdy  constructed,  then  the  scale  would  be 
what  "  A  Loggerhead  "  suggests.  There  is,  how- 
ever, a  serious  drawback  to  tiie  plan.  It  would  be 
next  to  imposdble  to  mw^sure,  oy  ordinary  means, 
the  log.  of  a  number  to  any  degree  of  accuracy,  say 
beyond  three  decimal  places,  and  as  logs,  only 
abridge  calculations  when  great  accuracy  is  required,, 
it  iB  difficult  to  see  the  utility  of  such  a  diart. 
Bemdes,  look  at  the  cumbrous  size  of  a  chart  con- 
taining the  logs,  up  to  10,000 :  10  mdtres  =  nearly 
33ft.  long.  Rather  too  much  of  a  good  thing  when 
one  is  in  the  middle  of  an  intricate  calculation  to 


IS  THE  STAIK  HTmCAK  BLOOD  P 

[30112.J  —  Thbbs  has  always  been  a  doubt 
whether  it  is  posdble  to  determine  whether  blood- 
stains are  human ;  but  I  will  venture  to  ask  tiiose 
of  your  readers  who  are  competent  to  deal  with  the 
mister  to  read  the  remarxs  of  Dr.  Copeman, 
demonstrator  of  physiology  and  morbid  anatomy  at 
St.  Thomas's  medical  scnool,  a  pr^ds  of  whidi 
follows : — ^Dr.  Copeman  first  drew  attention  to  the 
various  tests  for  blood  in  general.  Thesd  he  divided 
into  (1)  chemical,  (2)  microscopic,  (3)  spectroscopic 
The  guaiacum  test  was  shown  to  be  readily  appU- 
oable  and  trustworthy  within  limits ;  but,  inasmuch 
as  the  colour  reaction  might  be  given  wi^  milk, 
pus,  and  urine,  it  could  not  be  accepted  without 
corroboration.  Attention  was  drawn  to  tilie  fact 
that  sometimes  white  blotting-paper  gives  a  blue 
colour  without  the  addition  of  bux^,  in  which  case 
Dr.  Copeman  said  that  the  test  must  be  Hjy^Tded 
as  useless.  Dr.  Copeman  spoke  of  the  possibility  of 
mistaking  for  blood  the  red  stain — e.g.,  that  wnich 
might  be  found  on  linen  through  a  red  scarf  having 
betti  worn  upon  a  part  bathMl  with  perspiration. 
According  to  him,  the  best  method  of  ootainiDg 
hamin  crystals  from  a  small  stain  is  by  dissolving 
the  oolouiinff  matter  in  gladal  acetic  add  witliout 
the  aid  of  otner  solvents,  and  then,  if  the  stain  be 
an  old  one,  adding  a  crystal  of  sodium  chloride. 
Having  heated  the  solution  in  a  watch-glass,  over 
which  another  glass  has  been  inverted,  to  sudi  a 
degree  that  the  edges  of  the  glasses  are  not  too  hot 
to  be  hdd  between  the  fingers^  a  drop  is  placed  upon 
a  slide  and  covered  with  a  shp.  Tne  crystals  tkna 
obtained  are  mostiy  in  oblique  rhombic  prisms,  but 
occasionally  they  are  oval,  and  unlike  crystals  of 
urio  add  as  depodted  in  urine ;  but  whereas  hasmin 
crystals  are  dark  brown  in  colour,  those  of  urio  add 
are  orange.  Bevertinf  to  the  aid  to  be  derived 
from  the  microscope.  Dr.  Copeman  referred  to  the 
unreliabili^  of  the  size  of  the  red  corpusdes  as 
evidence  ox  absolute  distinction  between  human 
blood  and  that  of  other  mamm<ita.  In  the  first 
place,  the  corpuscles  in  some  animals  too  nearly 
apprcKach  in  size  human  blood  corpusdes.  More- 
over, the  size  of  the  corpusdes  m  any  animal 
varies  to  soye  extent  as  the  spedfle  gravity  of 
the  blood,  and  this  was  diown  to  extend  over  a 
condderable  range  even  in  fresh  heaRhy  blood, 
whilst  it  was  suDJect  to  even  greater  diange  in 
disease.  Again,  the  treatment  of  old  stains  for 
the  purposes  of  observation  cannot  be  carried  out 
to  such  a  nicety  as  to  exacUy  reproduce  the 
effects  upon  the  red  corpusdes  as  obtains  in  the 
serum  of  recenUy-drawn  blood.  And  finally,  the 
corpusdes  may  break  up  in  a  few  days,  so  that  the 
question  of  their  reoonution  and  identity  cannot  be 
entertained.  As  yet  the  microscope  enables  us  only 
to  determine  with  certainty  whether  the  blood  is 
Tnammalinn,  or  not.  Some  time  since  Dr.  Copeman 
showed  that  the  heemoglobin  of  the  blood,  taken 
from  patients  suffering  from  pemidous  ii.n«mi«.j 
crystaUised  in  from  ten  to  forty-eight  hours. 
Idnch  information  may  be  obtained  from  the  use  of 
the  micro-spectroscope,  and  the  instrument  is 
essential  to  ihe  demonstration  of  Dr.  Copeman's 
discovery.  Exposure  to  the  air  turns  hsemoglobin 
to  meth-hsemoglobin.  The  spectrum  of  oxy- 
hssmoglobin,  or  that  of  fresh  blood,  shows  two 
absorption  bands,  whilst  in  metii-hsranoglobin  there 
is  only  one  band  on  the  red  dde  of  D,  a  great  part 
of  the  blue  end  of  the  solar  spectnun  bein^  obscured. 
It  is  this  meth-hssmoglobin  spectrum  which  is  gene- 
rally obtained  from  old  moodstains.  Beduction 
agents  convert  meth-hflamoglobin  into  reduced 
haemoglobin,  the  spectrum  of  which  has  one  broad 
absorption  band  between  the  D  and  £  lines.  The 
best  spectnun  given  by  blood  is  yielded  by  reduced 
hamaiin.  To  the  blood  solution  add  a  drop  of  a 
saturated  solution  of  hyposulphite  of  soda:  this 
gives  reduced  hsemoglobm.  n,  then,  a  few  drops 
of  a  strong  soda  solution  be  added,  the  result  is 
reduced  alkaline  htematin^  the  spectrum  of  wMdi 
shows  two  absorption  bands,  one  well  marked  be- 
tween D  and  E:  the  other  shows  but  slightiy  in 
weak  solutions.  Heated  to  60"  C.  the  abwrption 
bands  vanish  and  reappear  on  cooling.  Agitation 
of  the  fiuid  with  air  causes  the  bands  to  disappear, 
but  a  further  addition  of  sodic  hyposulphite  accounts 
for  their  return.  This  spectrum  can  be  obtained 
from  putrid  blood.  Monkey's  blood  crystallises 
exactly  as  man*8  as  regards  the  state  of  oxidation 
of  the  hemoglobin ;  whilst^  so  far  as  Dr.  Oopeman's 
experiments  go,  this  obtams  in  no  other  animal. 
Thus,  then,  we  appear  to  have  a  most  important 
aid  in  the  differentiation  of  human  and  monkey's 
blood  from  that  of  other  animals.  Monkey's  blood 
crystallises  less  easily  with  decomposing  serum 
aaded  than  does  human  blood.    Human  haemo- 

flobin  crystallises  in  rectangular  plates.  In  mon- 
ey's the  crystals  are  diamond-shaped  or  nx-dded. 
The  blood  of  many  animals,  however,  particularly 
those  which  come  under  the  term  '^  domestic," 
altogether  refcses  to  crystallise  by  the  method  that 
has  Deen  advocated  for  human  uood,  and  oonse* 
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qnentlj,  unless  we  can  control  sach  negative  ex- 
periments with  Bome  of  a  more  pomtire  kind,  it 
woald  obviously  be  unfair  to  form  any  definite 
opinion  upon  tibe  results  obtained.  For  although, 
sajs  Dr.  Copeman,  if  we  find  that  crjstals  are 
formed,  and  that  tiiey  consist  of  reduced  hemo- 
globin, we  may  say,  after  excluding  .the  possibility 
of  the  blood  being  that  of  a  monkey,  tnat  it  un- 
doubtedly is  human;  stilly  on  the  other  hand,  if 
crystals  ore  not  obtained,  it  would,  in  the  absence 
of  evidence  to  the  contrary,  be  unsafe  to  assert 
ix>8itively  that  it  was  not  human.  Fortunately,  by 
Gfungee^B  method,  modified  somewhat — ^trealanent 
with  ether—the  blood  of  all  animals  crystallises 
with  certainty.  The  form  of  the  crystals  in  all 
other  animals  than  man  differs  from  the  rectangular 
prisms  derived  from  human  blood,  and  they  always 
<x>n8i8t  of  oxyhsmoglobin ;  whilst,  as  Dr.  Copeman 
has  proved,  in  man  and  in  the  monkey  they  are 
formed  of  reduced  hemoglobin.  This  method  then 
of  treating  the  blood  with  ether  is  the  one  to  be 
adopted  in  the  procedure  whereby  it  is  sought  to 
differentiate  human  and  monkey's  blood  from  that 
of  other  animals.  P.  B.  JH. 


BBTJCINE. 

[30113.]— This  salt,  C^^U^fi^,  which  is  ex- 
tracted from  nux  vomica,  consists  of  strychnine  and 
brucine  and  insoluble  matter.  Bruoine  is  also 
found  alone  in  false  angostura  bark.  It  is  more 
soluble  in  water  and  alcohol  than  strychnine,  and 
it  is  also  less  poisonous  than  strychnine.  Its  formula 
is  represented  b]r  0,^3^1^ fi^.  This  salt  I  have 
founa  from  experience  a  very  reliable  and  sure  test 
for  nitric  add.  Witti  this  I  have  been  able  to 
detect  1  part  of  HNO^  in  10,000  of  water.  It 
strikes  a  bright  red  coloration.  I  am  not  aware 
that  this  has  been  practically  put  to  the  proof  before, 
though  it  is  noticed  in  Bosooe's  "  Chemistry.*'  I 
shall  oe  ^lad  to  hear  of  any  other  chemists*  experi- 
ments with  this.  F.  W.  Kason,  7.8.8., 
Consulting  Chemist  and  Electrician. 

ELEOTBO-PLATIKa. 

[30114.]  I  AX  working  a  large  three-celled  single- 
fluid  battery  of  carbons  and  amalgamated  zincs  with 
a  solution  of  sal-ammoniac  in  water,  and  loz.  of 
chlorate  of  potash  to  every  12oz.  of  the  sal- 
ammoniac.  It  makes  no  smell,  and  produces  no 
gas,  and  the  zincs  keep  clean  and  brigfft.  I  suppose 
tnat  the  action  i 


fiNH^a  +  KCIO,  4-  3Zn  =:  3ZnCL  +  KCl 

+  6NH,  +  3H,0. 

As  I  have  never  seen  this  arrangement  described, 
would  some  of  our  friends  kindly  tell  me  what 
defects  it  has,  or  why  it  is  not  in  common  use.  The 
-current  seems  very  steady  and  strong,  but  I  have 
no  way  at  present  of  actually  measuring  it. 

The  batt^y  was  a  two-fluid  bichromate  one,  but 
I  found  that  the  fluids  mixed  when  the  battery  was 
not  in  use,  and  the  zincs  got  awfully  dkty,  and 
seemed  to  waste  when  not  in  use.. 


BEFLIES  TO  QUEBIES. 


»»• 


Thalassa. 


Biohroniata  Batteriea.— Prof.  E.  Laudmann 
states  that  the  cells  have  a  height  ^eater  than  their 
diameter,  and  contain  about  six  htres  of  a  solution 
of  12  parts  of  bichromate  of  sodium  in  100  parts  of 
water,  to  which  25  parts  of  sulphuric  add  is  added. 
If  about  one  square  dm.  of  zinc  is  exposed  to  the 
solution,  it  will  not  need  to  be  changed  for  two 
hours.  Owing  to  their  ver^  low  intenud  resiEtance 
these  cells  can  be  conveniently  used  for  working 
glow  lamps  coupled  in  ]>arallel.  On  account  of  tiie 
small  Quantity  of  material  required,  the  difficult3r  of 
crystallisation,  and  the  low  price  of  the  material, 
the  bichromate  of  sodium  is  to  be  preferred  to  the 
potassium  salt  or  to  chromic  add.  xhe  depolarisa- 
tion  and  E.M.F.  is  greater  with  porous  cartwn  than 
with  hard,  close  •grained  carbon.  The  zincs  used 
flhould  be  free  from  carbon  and  iron,  since,  if  the 
<!ells  are  coupled  in  parallel,  local  action  may  be 
setup. 

liooomotive  Axles. — ^Major- General  Hutchin- 
son's report  on  the  acddent  on  March  30th,  near 
Fenistone  Junction,  on  the  Manchester,  Sheffield, 
and  Lincolnshire  Railway,  has  been  issued.  The 
acddent  was  caused  by  the  fracture  of  the  leading 
axle  of  the  eneine  of  the  excursion  tnun;  ana 
Major-Qeneral  Hutchinson  says : — Considering  the 
long  mileage  of  this  axle,  wmch  had  run  no  less 
than  619,414  miles,  it  should,  in  my  opinion,  have 
had  the  wheels  removed  from  it  when  the  engines 
were  in  the  shops  in  January  last,  and  then  the  ex- 
tensive flaw  at  the  left  wheel  seat  would  no  doubt 
have  been  discovered,  and  the  axle  condemned  in 
oonaequenoe.  The  occurrence  of  this  acddent 
o^in  raises  the  important  question  of  how  many 
imles  axles  should  be  allowed  to  run  before  being 
submitted  to  an  exhaustive  exoxnination  as  to  the 
existence  of  flaws.  This  seems  to  me  to  be  emi- 
nently a  question  to  be  settled  by  a  conference  of 
the  locomotive  sunerintendents  oi  the  various  rail- 
ways, and  it  woula,  I  think,  be  attended  with  great 
public  advantage  if  these  gentlemen  would  under- 
Uike  this  important  duty.*' 


%*  In  their  annoerij  Oorrespondentt  are  reepeet" 
fidhf  requested  to  mention^  in  each  imtaitce^  the  title 
ana  number  of  the  query  asked, 

[68133.1— Orey  Parrot.— With  proper  treat- 
ment birds  that  are  healthy  when  imported  live  to 
a  great  age,  and  those  that  die  in  eight  weeks  or  so 
are  those  that  fall  into  the  hands  of  people  who  do 
not  Imow  how  to  core  for  them,  and  wno  do  not 
take  the  trouble  to  find  out.  Feed  your  bird  on 
canary  and  hemp  seed  mixed  with  cracked  com. 
Feed  nothing  from  the  table  except  a  cracker  occa- 
sionally. Keep  him  supplied  witn  pure  water,  and 
always  keep  a  small  block  of  wooa  in  his  cage  for 
him  to  gnaw.  It  is  best  to  have  a  grating  over  the 
bottom  of  the  cage  as  some,  birds  eat  their  excre- 
ment, and  it  uses  up  their  stomach.  For  diairhcea, 
feed  crackers  and  cayenne  pepper.  For  constipa- 
tion, give  fruit  of  any  kind.  Treat  your  bird 
kindly,  and  lot  him  know  you  are  master.  Don't 
plague  him,  or  allow  anyone  else  to.  He  will 
gradually  become  so  tame  that  you  can  do  anything 
with  him.  Don't  expect  him  to  talk  for  a  year, 
altiiough  some  talk  earlier  than  that.  He  may  go 
for  months  and  not  talk,  and  then  commence  and 
talk  all  the  time.  Be  patient  with  him,  and  you 
will  be  repaid  a  hundredfold.  No  pet  is  more  com- 
panionable than  a  well-trained  and  well-tamed 
grey  parrot.  F.  S.  Mjlbtox. 

[68406.]— Battery  (Bnnaen).— Was  answered 
on  p.  307.  F.  W.  Misox. 

[68417.]— 3>>etectiTe  Camera  (Xl.a.)— "Diol 
UUeo  "  will  find  that  ordinary  double-backs  work 
more  satisfactorily  than  most  forms  of  changing 
boxes.  If  a  diort- focus  lens  is  used,  the  box  con  be 
made  long  enough  to  contain  two  double  backs 
beside  the  one  in  use  at  the  time.  It  is  not  necessary 
to  back  plates  for  instantaneous  work.  F.  12  is 
quite  rapid  enough  to  satisfy  the  conditions  named, 
but  if  the  camera  is  to  be  used  in  the  winter,  or  at 
any  time  when  the  light  is  not  good,  a  lor^r 
aperture  is  desirable.  The  most  rapid  plates  obtam- 
aole  are  necessary,  except  perhaps  for  sea-side  work. 
There  are  many  shutters  m  the  market  all  equally 
ffood ;  but  when  size  is  a  great  object,  **  Lancaster's 
Instantaneous"  or  the  form  sold  with  Shew's 
Edipse  is  probably  the  most  convenient ;  the  latter 
being  preferable,  as  it  works  between  the  lenses. 

F.  H.  Lit 

[68570.]  —  Clock  Dial.— Clean  the  brass 
thoroughly,  and  rub  with  solution  of  silver  cyanide. 

Sh. 

[68570.]— Clock  Dial.— Use  nitrate  of  silver, 
4oz. ;  chloride  of  sodium,  20^. ;  cream  of  tartar, 
aOgr.   Mix  into  a  paste  with  httle  distilled  water. 

F.  W.  Mason. 

[68570  and  68954.]  —  Clock  Dial.— These  two 
correspondents  are  asking  for  information  that  is 
scarcely  conveyable  through  the  columns  of  the 
*'  E.M."  As  one  who  has  had  some  experience  in 
dipping,  lacquering,  and  silvering  dock-dials,  I 
would  advise  each  of  them  to  employ  some  profes- 
sional to  do  what  they  want.  The  cost  of  so  doing 
would  not  much  exceed  the  outlay  of  attempting  to 
do  them  themselves,  and  the  result  would  be  much 
more  satisfactory.  Further  information  may  be 
obtained  from  writer  (whose  address  is  in  proper 
column)  on  receipt  of  stamped  envelope. 

Town  CL0CS3CAZEB. 

[68570.]— Clock  Dial.— The  following  is  ex- 
tracted from  an  horologicol  work  for  the  benefit  of 
"  Country  Clock  Dresser,"  and  all  others  whom  it 
may  interest.  To  sUver  watch  and  clock  dials : 
Dissolve  stick  nitnte  of  silver  in  half  a  pint  of  rain- 
water ;  add  two  or  three  table-spoonfuls  of  cdfaimon 
sslt,  which  predpitates  the  silver  in  the  form  of 
chloride  of  suver.  Let  the  chloride  settle  till  the 
liquid  is  dear,  pour  off  water,  taking  care  not  to 
lose  any  ddorioe,  add  more  water,  stir,  and  again 
pour  on,  repeating  the  process  until  no  salt  ia  per- 
ceivable to  the  taste.  After  pourine  off  the  water 
add  two  heaped  spoonfuls  eaoi  of  salt  and  cream  of 
tartar,  mix  thoroughly  into  a  paste,  which,  when 
not  in  use,  must  not  be  exposea  to  the  light.  Be- 
wax  the  dial  bv  treating  it  and  rubbing  it  over  with 
a  stick  of  black  sealing-wax  until  the  engraving  is 
filled.  Then  stone  the  dial  straight  up  and  down 
with  bluestone  until  the  dial  ia  completely  exposed 
with  the  exception  of  the  figures.  Take  a  small 
quantity  of  pmvezised  pumice-stone  and  rub  slightly 
up  and  down,  which  tends  to  make  on  even  grain. 
Tne  hands  must  be  free  from  soap  or  grease.  Kinse 
dial,  and  put  on  a  layer  of  fine  salt,  on  a  wad  of 
muslin.    When  the  surface  U  covered,  put  on  the 


wad  of  cloth  enough  of  the  paste  previously  made, 
a  piece  the  size  of  a  ma^le,  say,  for  a  dial  3in.  in 
diameter.  Bub  quickly;  the  brass  will  assume 
a  greyish  streaked  appearance.  Add  cream  of 
tanar  to  the  muaUn  quiddy.  moistened  to  a  thin 

Saste ;  continue  rubbing  till  all  is  evenly  whitened.  ^  ^v  -  w  • 

Linse  quickly  in  a  copious  stream  of  water,  and  dip       [08097.]— Paper  Bottiea.— I  do  not  ttaaJ  -■ 
it  into  water  as  hot  as  the  hands  will  bear,  to  dry  a  I  bottles  are   exactly   of  what   n   xnOfsOa^l  *' 


quiddy.  Shake  off  the  water,  and  wipe  with  i 
dean,  dry  towel ;  heat  it  over  a  spiiit-kmp,  and 
lacquer  with  a  thin  coat  of  colouriess  lacquer,  taking 
care  not  to  melt  the  wax.  C.  A.  J. 

[68692.]— Tiiminff  Case-hardened  ArtiolM. 
—Any  method  of  tinning  by  heat  would  spoil  th« 
hardening,  so  that  you  have  only  open  to  you  the 
protochlonde  of  tin  process,  which  puts  on  a  Toy 
jhin  coating,  or  by  dectrolytic  deposition.  I  m«ke 
no  doubt  that  if  you  made  your  wants  known  to 
some  of  the  large  Birmingham  electro-platen,  they 
would  do  what  you  require  cheaply  ana  well. 

S.  BoTro!n. 

[68600.]— Animal  Winding  Clock.— Will  teoA 
dcetch  and  dimension  of  an  electro-motor  lued  with 
a  Leclanch^  cell.  The  motor  ia  used  bv  the  Anglo- 
American  Clock  Winding  Ck>.,  and  we  had  the  con- 
tract to  make  a  few  thousands.  Tasq. 

[68612.]— Plattening  Wood.— Wet  the  concave 
side,  and  hold  convex  side  to  fire.  If  this  does  wi 
answer,  try  wetting  as  before,  and  place  between 
boards  under  heavy  weight.  Sx. 

[68612.]— Plattenlnff  Wood  for  Pretwork- 
Why  didn't  you  say  so  afore?  No  doubt  some  of 
our  readers  will  hdp  a  lady,  at  any  rate  with  sog- 

festions;  but  I  can  tell  you  that  it  is  difficult  to 
eep  even  well -seasoned  wood  from  waiping.  or 
twisting.  For  instance,  I  have  a  fret  front  to  in 
organ,  which  Ib  made  in  the  best  way,  of  two  Iatot 
glued  together  the  reverse  wiy  of  tne  grain :  but  I 
can't  prevent  that  twisting  if  the  sun  or  the  fir^ 
plays  on  it.  Even  the  boxwood  blocks  for  snch 
engravings  as  you  find  in  th^  Graphic^  although  in 
small  pieces  bolted  together,  will  warp  and  twist 
The  remedy  for  aU  such  things  is  to  damp  the  con- 
cave side,  place  it  on  a  flat  slab,  and  wei|^ht  down; 
or  place  m  a  press  between  two  plates  whidi  can  he 
screwed  together.  Then  they  will  warn  afterward*. 
Now,  who  wfll  help  a  Udy  ?  Nun.  Doi. 

[68626.]— Incubator  Beyulator.— The  b«t 
regulator  is  Hearson's.  Ton  can  buy  a  nhilhng 
book  from  Heorson's— wiU  give  you  all  particular, 
and  very  good  hints  in  general.  Yabo. 

[68643.]— Pataty  Steam-Oauge.— If  you  hid 
said  what  kind  of  gauge  yours  ia— via.,  whethe 
with  plate  spring  or  bent  tube— I  might  have  l«a 
able  to  say  what  ii  wrong  with  it,  as  I  know 
SchaeflFer  and  Budenberg*s  make.  If  of  the  pUt«- 
spring  type  it  is  worth  repairing,  but  nototherww. 
1  expect,  from  the  price,  yours  has  a  bent  spring 
tube.  In  this  case  the  failure  arises  from  the  oon- 
stant  heat  having  lowered  the  temper  of  the  n>ring- 
tube.  It  will  cost  moro  to  fit  a  new  tube  than  to 
buy  a  new  gauge.  Most  gauges  only  last  accunJ* 
two  years.  A.  F.  SoixaBrsiS. 

Liittichaustrasse  14,  Dresden. 

[68648.]— Watch  and  Clock  SprinBa.-rit 
borrd  and  fusee  in  with  chain  attached,  then  s«t  up 
spring  by  the  barrel  arbor  within  a  tooth  oftht 
top  01  the  spring.  You  put  adjusting-rod  on  fus« 
arbor  before  this  so  as  to  keep  fusee  from  goin; 
round,  holding  it  in  your  hand.  You  then  mow 
the  wdghts  to  nearly  end  of  rod  and  let  mainspring 
pull  it  round,  catching  rod  with  finger  each  revolu 
tion  and  trying  strength  of  spring.  You  will  find 
the  top  turns  Sie  strongest,  so  that  the  rod  will  no: 
be  carried  round  as  the  sprizig  gets  to  the  bottim. 
That,  however,  you  will  see,  for  you  use  the  tunu 
with  the  least  variation.  You  can  turn  the  foM 
threads  slightly  if  the  force  wants  decreaan^;  at  i 
particular  point.  You  only  use  four  turns  in  a 
watch,  BO  you  have  two  turns  to  spore.  Mr.  Saoniti 
(vide  treatise)  constructed  a  curve  showing  the 
variation  in  the  bending  moment  of  a  spring.  It 
was  nearly  a  straight  line  in  the  middle,  and  vAnaJ 
sharply  at  each  end.  C.  A.  J- 

[68683.]— BoUer  Ilanffefl  (TT.Q.)— Angl«- 
iron  can  only  be  bent  between  rolls.  I  know  tf 
other  way  by  which  a  satisfactory  ring  can  be  mi(k. 

A.  F.  Shasespsaa. 

LUttichaustr.  14,  Dresden. 

[68690.]  —  Pooket  Coil.  —  The  meth«)d  .i 
diarging  Gaiffe's  cell  has  been  frequently  giren, 
and  will  be  found  on  p.  373.  T. 

[68694.]— Boller.—Full  details  of  vaiiona  «* 
of  boiler  have  been  given  in  back  volumes;  bet 
really,  a  man  who  is  presumably  going  to  nuke  a 
boiler  to  work  at  1201b.  pressure  ought  to  kno* 
what  he  is  about,  and  not  need  to  ask  what  thick- 
ness  the  plates  should  be.  No  boiler  made  by  a&r- 
one  who  has  to  ask  such  a  question  sbodd  » 
aUowed  to  be  worked  at  1201b.  C.  TiUT. 

[68698.]— Pewter  Solder  on  OUae.-I  thiti 
Mr.  Wennam  answered  this  question  tome  y^ 
ago,  and  if  my  memory  does  not  botny  m*. » 
method  adopted  ii  to  get  a  bead  of  molten  a^l^*^ 
the  bacldng  or  frame,  and  then  slide  the  1^^  ^ 
were  through  the  solder- that  is,  put  it  on  &dv^'* 
instead  of  dabbing  it  on.  It  ia  much  the  mme  K ' 
cess  as  that  of  backing  gloss  with  quicW-j- 
amalgam.  Of  course,  the  glass  must  be  eh«^«(r 
dean.  ^^'  ^^ 
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'< paper" ;  bat  are  made  of  the  same  material  aa 
paper,  and  are  moulded  up  to  shape  without  cement- 
ing material.  In  fact,  they  are  made  of  papier 
loAche,  which  can  be  Tamiahed  and  protected  from 
the  effects  of  water  in  any  of  the  ordinary  ways. 
Cupra-ammoniom  is  a  suitable  waterproofing 
a^ent;  but  that,  applied  to  the  purpose,  is  a 
patent,  the  property  ox  the  Willesden  Paper  Co. 

Nun.  Dob. 

[58705.]— Hydrocarbon  Enarlne.— The  "pre- 
cautioDA'*  that  *' Cyrus"  had  better  take  are, 
first,  to  leave  the  idea  alone ;  secondly,  not  to 
have  anything  to  do  with  such  an  engine;  and, 
thirdly,  to  study  the  subject  from  an  elementary 
point  of  view.  T.  P. 

[68708.]  —  Grease  Tinning.— "  Grease  "  tin- 
dinning  ia  simply  the  ordmary  plan  for  tinning  iron 
plates.  The  iron  must  be  cleansed  thoroughly  with 
send  (if  necessary),  pickled  in  the  acid  solution, 
washed  thoroughlv,  dipped  into  hot  grease,  and 
then  directly  inU>  the  batn  of  molten  tin. 

Nttx.  Dob. 

[68716.]— Piano.— The  mere  cracking  of  the 
soundboard  will  not  make  much  difference  ;  but  as 
to  "  fastening  the  tuning  keys,"  that  is  funny.  I 
suspect  it  is  the  wrest-plank  that  has  cracked— not 
the  soundboard.  8.  P.  M. 

[68720.]— Man  and  Truck.— The  force  required 
to  pull  a  truck  with  a  man  in  it  is  merely  that  suffi- 
cient to  overcome  the  extra  resistance  due  to  the 
nuin^s  weight ;  whereas  the  force  required  by  the 
man  to  walk  ia  the  amount  of  energy  necessary  for 
him  to  lift  his  weight,  and  propel  it  forward. 

Q. 

[68727.]— Monlda.— Melt  some  wax;  pour  it 
into  a  mould,  and  when  it  is  nearly  about  to  set 
press  the  hand  into  it.  The  hand  should  be  pre- 
Tioualy  well  wetted  with  paraffin-oil.  O. 

[68729.]— Blectrio-BeU  Fixing.— If  "  R.  C." 
places  his  bella  in  parallel,  as  shown  in  Mr.  Maaon^s 
sketch,  he  should  use  a  battery  conaistxug  of  eight 
of  the  Indianibber  and  Guttapercha  Co.*8  agglo- 
xoerate  block  Leolanoh^  c^  (the  nze  known  as 
No.  666),  and  arrange  them  as  shown  in  the  aooom- 
panyine  sketch.  It  is  absurd  for  Mr.  Mason  to 
think  that  he  can  ring  24  bells  in  parallel  with  16 
celb  in  series.    When  his  mistake  is  pointed  out  to 
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him,  he  then  advises  40  cella  in  series,  which  only 
makes  matters  worse.  Does  not  Mr.  Mason  know 
that,  in  a  case  like  this,  for  every  cell  he  adda  to 
the  series,  though  he  increases  the  E.M.F.  of  the 
Kittery,  yet  he  also  increases  the  resistance  of  the 
circuit  by  an  almost  corresponding  amount?  He 
might  put  500  cells  in  series  in  the  case  referred  to, 
jet  he  would  be  no  better  ofP.  I  presume  Sir. 
Mason  would  not  use  a  40-light  Brush  arc  machine 
to  li^ht  500  incandescent  lamp«  arranged  in  parallel, 
yet  he  is  advising  a  similar  thing. 

F.  C.  ALL80P. 

[68730.]- KUdew  in  Olothes.— Dust  the  spots 
with  flowers  of  sulphur,  or  if  the  fabrics  will  stand 
washing,  treat  them  with  carbolic  soap.         S.  P. 

[68732.]  —  Petroleum  Engine.  —  There  are 
petroleum  engines ;  but  they  are  scarcely  suitable 
for  a  boat  4ft.  long  by  Tin.  beam.  I  do  not  Imow 
of  on  engine  worked  by  colza  oil,  except  the  colza 
is  used  aa  a  means  of  heating  water  in  the  boiler  to 
drive  a  steam-engine.  The  querist  had  better,  I 
tliink,  put  in  a  clockwork  motor,  or,  if  he  does  not 
mind  the  expense,  an  electro-motor. 

Nun.  Dob. 

[68733.]— Monldlnff  Bubber.— Dust  the  mould 
with  French  chalk.  C.  T. 

[68740.]— Steel  Name  Stamps.— These  stamps, 
when  about  to  be  engraved,  are  as  soft  aa  they  can 
he  made,  and  the  letters  are  formed  with  gravers^ 
files,  and  drills— the  letter  O  obviously  requiring  a 
drill  or  rose  bit  as  the  simplest  tool.  When 
mmhed  they  are  hardened  ana  tempered  in  the 
uaual  way.  ^uw.  Dob. 

[68743.]— Larre  Tree.  — The  Wellingtonia 
(hequoia  gigantea),  also  known  as  Waahingtonia, 
mammoth  tree,  big  tree,  has  no  botanical  connec- 
tion with  the  Eucalyptus  (nat.  ord.  Myitaoeee). 
It  IS  the  noblest  of  all  the  oomfers,  and  must  be  the 
largest  tree  in  the  world,  though  the  Eucalyptus 
!}J?jy?2flj»,  growing  to  500ft., overtops  it  in  height, 
ine  Wellingtonia  seems  to  grow  well  in  EngUnd 
w  a  good  soil  and  in  a  situation  where  it  can  get 
enough  of  the  autumn  sun  to  ripen  the  wood.  Some 


very  large  measurements  have  been  given  by 
members  of  the  State  Geological  Survey,  and  others 
in  Tulare  county,  and  the  Caleveras  Grove  and  the 
Mariposa  Forest,  of  trees  108,  110,  and  even  120ft. 
in  drcumferenoe  of  trunk,  and  320ft.  in  height. 
The  name  ** Sequoia"  is  supposed  to  be  derived 
from  a  Cherokee  Indian  chief.  I  have  two  trees 
of  the  beautiful  Eucalyptus  globulus  planted  out 
in  the  garden.  They  are  growing  very  rapidly,  but 
I  fear  the  winter  here  (Liverpool)  may  prove  too 
much  for  them.  They  are  very  ornamental,  and 
the  leaves  are  highly  scented.  A.  E.  B. 

[68747.1— Violin  Strings.— Theaa  are  made  of 
the  intestines  of  the  sheep,  deaned  thoroughly, 
twisted  up  tightly,  and  strained  by  suspendmg  a 
heavy  weight  to  them.  F.  Q.  T. 

r68759.]— OcnliBt*s  Formula.— In  answer  to 
"L.  C.|"  I  would  state  that  the  unit  of  the 
"  Dioptric  '*  mtems  is  the  metre  of  39'37in.  To 
convert  the  **  dioptric "  into  inches  simply  divide 
39'37in.  by  the  number  given.  For  example : 
-  2  50  diop.  would  be  39-37  -^  2*50  •  16in.  mmus 
focus;  +  1*76  diop.  -  39*37  ^  1'76  «  22in.  focus. 
To  find  focus  of  convex  lens,  hold  the  lens  so  that 
the  8im*B  rays  passing  througn  it  may  strike  upon  a 
wall.  Move  the  lens  nearer  to,  or  away  from,  the 
wall,  until  the  ima^  is  reduced  to  its  smallest 
point.  The  distance  nom  image  to  lens  is  the  focus. 
It  can  be  done  with  candle  or  gas.  provided  the 
flame  is  at  least  10ft.  away.  Hold  tne  lens  till  you 
see  the  inverted  imaj^  of  flame  on  the  wall.  Move 
the  lens  till  the  image  is  perfectly  sharp,  and 
measure  as  formerly.  With  a  concave  lens  whidi 
gives  no  inuige  the  case  is  different.  Take  a  card 
and  cut  a  hole  ^in.  dia. ;  on  the  wall  mark  a  girde 
lin.  dia.  Place  the  lens  against  the  hole  in  the  card 
and  move  it  till  the  rays  fill  the  lin.  cirde,  and 
measure.  Another  j^lan  is  to  test  it  by  convex 
lenses.  Try,  by  |)lacmg  a  convex  lens  against  it,  to 
find  one  that  entirdy  ooimteracts  it.  "^e  focus  of 
the  two  will  be  the  some — ^the  one  +  the  other  — . 

BON-ACCOBD. 

168796.]— Kenanration  Problem.— <*EUg*s'* 
solution  IS  very  neat,  but  he  has  expanded  both 
(a  -f  ^)•  and  (rf  +  0*  wrongly.  Also  d  ->  lOJft. 
should  bed  wm  ^.^ft.  The  solution  given  by  me  on 
p.  333  is  applicable  '*  without  a  scale"  to  the  case 
of  a  field  of  area  6,000sq.ft.,  having  across  it  a 
narrow  footpath  of^lOin;  width.  The  error  is  1  in 
12,000. 

Liverpool.  J.  C.  Q. 

[68796.]— Uenaoration  Problem.— *'ElBg's" 
solution  is  apparently  founded  on  the  assuxnption 
that  the  small  triangle  (referring  to  **  W.  £.  H.'s  " 
diagram  for  use  of  letters)  AEF  is  similar  to  the 
triangle  C  D  A.  It  is  not,  however.  Its  sides  are 
proportioned  as  those  in  the  triangle  CDF,  sides 
D  F  and  C  F  of  which  are  unknown.  The  triangles 
are  similar,  because  the  angles  A  F  £,  C  F  D  are 
vertical  angles,  and  therefore  equal.  AEF  = 
CDF,  by  construction  right  angles;  therefore, 
remaining  angles  EAF,  DCF  are  equal,  and 
triangles  are  similar,  therefore,  as  regards  their 
sides.  A.  W.  Lascbebt. 

[68840.]— Plat   Mirror   for  Newtonian.— I 
must  demur  to  the  statement  by  "  Ecnal,"  on  page 
375,  that  the  size  of  fllit  mirror  I  gave  on  page  3o4 
is  too  large.      Taking  into  oonsideration  that  the 
actual  diiuneter  of  the  refiected  cone  of  ravs  from 
the  moon  would  be  2*33in.  at  12in.  within  tne  focal 
plane  of  a  12iin.  mirror  of  14ft.  focus,  I  must  say 
again  that  a  flat  mirror  of  which  the  minor  axis  is 
2|in.  is  fairly  large  enough ;  but  not  too  large. 
Possibly  "  Ecnal "  has  not  talcen  into  account  that 
while  the  image  of  a  star  is  practically  a  point,  that 
of  the  moon  or  sun  is  approximately  l*6in.  for  14ft. 
focus,  and  he  can  prove  this  very  easily.    In  fact, 
if  we  take  the  decimal  '0093  as  a  constant,  and  mul- 
tiply it  by  the  solar  focus  in  inches  of  any  o.g.  or 
speculum,  we  obtain  the  size  of  the  image  given  by 
the  sun  or  moon.     Further,  I  cannot  a«ree  witn 
"  Ecnal "  that  a  flat  mirror  should  be  used  which  in 
minor  axis  is  exactly  the  size  of  the  diameter  of  the 
refiected  cone  of  rays  at  the  point  where  it  is  desired 
to  place  it.     With  an  equatorial   mounting  this 
might  do  very  well,  because  the  object  can  uways 
be  kept  central  in  the  field  of  view ;  but  with  an 
altazimuth  mount  it  is  troublesome  to  do  so,  and 
the  least  deviation  from  the  central  position,  such  as 
allowing  the  object  to  travd  across  the  field,  causes 
the  refiected  cone  of  rays  to  travd  along  the  major 
axis  of  the  fiat,  and  this  leads  to  a  greater  loss  of 
light  than  would  be  expOTienced  by  making  the  fiat 
somewhat  larger  than  he  approves  of.    Of  course, 
the  best  results  may  be  looked  for  when  the  object 
is  kept  central  in  the  fidd  after  the  mirrors  liave 
been  carefully  adjusted,  and  it  is  too  much  to  ex- 
pect that  the  image  of  an  object  will  bear  exactly 
the  same  (good)  appearance  when  allowed  to  travel 
to  the  edge  of  the  field,  for  not  only  does  it  suffer 
from  a  serious  diminution  of  light,  but  the  ravs  fall- 
ing some  what  obliqudy  upon  the  fidd  lens  of  tne  eye- 
Siece,  a  certain  amount  of  distortion  results,  ren- 
ered  more  or  less  painfully  evident  by  magnifica- 
tion.   Further,  as  the  cone  of  rays  from  tl^  large 
mirror  is  not  truly  cylindrical,  but  a  cross  section  at 
any  angle  to  the  central  axis  being  really  an  oval 


and  not  a  true  ellipse,  the  flat  mirror  must  either 
be  dightly  larger  in  minor  axis  than  the  breadth  of 
a  true  cross  section  of  the  cone,  or  the  flat  must  be 
ground  into  an  oval  shape  to  correspond,  as  one 
ingenious  contributor  actually  proposed  a  few 
years  ago.  As  Mr.  Westfake  mtimates,  the 
sublect  was  strongly  discussed  in  these  pas es  in 
1883,  and  was  prettr  well  threshed  out,  I  believe. 
Going  through  the  figures  *'  Ecnal "  gives  in  his 
own  case,  it  is  true,  as  he  says,  that  the  diameter  of 
the  cone  of  rays  from  his  12}  of  103in.  focus,  at 
14in.  from  the  iocal  plane  is  1*7 ;  but  in  the  case  of 
the  sun  or  moon,  this  cone  at  the  same  position  is 
2'3in.,  BO  that  *'  Ecnal  "  loses  light  in  the  proportion 
of  2*3*  against  1-7*,  probably  60  per  cent.  This 
does  not  much  matter  on  the  sun ;  but  on  the  moon 
it  is  serious,  not  from  want  of  light  exactiy,  but  the 
mirror,  if  good,  would  give  vastiy  better  defining 
power  if  the  light  were  all  utilised  in  place  of  being 
partially  wasted.  I  hope  ** Ecnal"  will  be  con- 
vinced ;  if  not,  I  will  show  him  more  dearly  where 
he  is  in  fault;  As  regards  the  correction  by 
**  F.B.A.S.,*'  I  would  point  out  that  the  usual  phm 
is  to  express  the  value  of  the  mirKn"  axis  of  the  fiat 
mirror,  tiie  major  axis  following,  jas  a  matter  of 

course,  by  multiplying  that  by  v2,  or  1*4  in  the 
case  of  the  Newtonian  telescope,  where  the  flat  is 

S laced  at  an  angle  of  i&*  ¥rith  the  optical  axis  of 
\xe  large  mirror. 
Bamsgate.  J.  C.  LnreooTT. 

[68840.1— put  Kirror  for  Kewtonian.— 
*'  Ecnal  "has  forgotten  that  a  cone  of  rays  is  only 
identical  with  a  oone  of  the  same  dimensions  when 
the  image  reflected  or  refracted  is  a  point;  and 
further,  following  this,  a  flat  of  the  same  size  as  the 
cone  at  the  point  of  intersection  would  only  reflect 
a  point  perfectiy  when  exactijr  in  the  centre  of  the 
fidd.  He  will  see  that  if  he  is  observing  the  sim  or 
moon,  these  objects  have  an  angular  diameter  of 
32'  of  arc ;  and  consequentiy,  every  part  of  their 
surfaces  reflects  its  own  image  in  his  fidd  of  view. 
This  is  readily  apparent  when  observing  a  duster  of 
stars  of  this  angiilar  dia.,  say  the  great  duster  in 
Perseus.  Here  every  star  reflects  its  own  image  on 
all  parts  of  his  fidd  of  view,  which  must  be  also  one 
of  o2',  if  he  wishes  to  take  them  all  in  Supposing 
the  object  to  be  32' — ^the  double  duster  in  Perseus  is 
more).  It  is  evident,  therefore,  that  here  are 
separate  images,  forming  different  focus  points, 
strewed  all  over  his  fiela^  and  as  they  are  to  be 
viewed  simultaneoudy,  his  flat  to  take  them  all 
must  be  suffidentiy  large  to  take  in  the  oone  of  rays 
which  is  formed  by  the  focal  image,  made  up  of  all 
those  separate  images.  The  focal  image  of  the  sun 
is,  therefore,  not  a  point,  but  varies  in  size  in  pro- 
portion to  tne  focal  lengtii  of  the  instrument,  and 
the  rule  for  ascertaining  tnis  is :  multiply  the  sine  of 
16'  (half  the  angular  dia.  of  the  object)  oy  the  focal 
length,  and  this  by  2.  This  ^ves  a  focal  image,  as 
named  in  my  last,  of  l*563$m.,  and  the  dia.  of  a 
oone  of  rays  due  to  this  at  12in.  from  the  focal 
image  is  2*3271in.  So  that  nothing  lees  than  a 
2^in.  flat  is  large  enough.  The  correct  size  flat  is, 
tilieref ore,  absolutely,  in  any  particular  case,  that  due 
to  the  focal  image  of  the  dia.  of  the  fidd  of  the  eye- 
piece with  which  you  are  observing — ^that  is,  if  you 
wish  to  observe  the  object  equally  well  in  ail  parts 
of  the  fidd.  P.S. — ^In  my  answer  on  this'subject 
in  last  week*s  *'E.M.''  (68840),  for  "taking  the 
dia.  of  the  sun  and  moon  at  32/<f«/,"  read  minute*, 

Fordingbridge.  T.  Wbstlaxe. 

[68858.]— Horsea.-The  late  Mr.  Lord,  who  held 
a  rather  mgh  position  as  a  cavalry  vet.,  practised 
the  homcBopatnic  system  of  medicma  amongst  the 
horses  under  his  charge,  and  with  great  success.  A 
Mr.  Moore  was  another  homoBopatioic  vet. ;  both  of 
these  gentiemen  published  books  on  the  sdence,  and 
which  may  be  obtained  from  any  homQEK>pathic 
diemist  or  from  booksellers.  Dr.  Ruddock  also 
published  a  similar  work.  This  system  has  the 
great  advantage  of  doing  away  with  the  horrible 
torture  of ' * droiching/'  a  punishment  whidi  nervous 
horses  never  forget.  Hy<uopathy  is  of  the  greatest 
possible  value  in  subduing  inflammation ;  it  can  be 
seen  in  practice  in  many  of  the  London  mews.  I 
have  again  and  again  known  "  cripples  *'  bought  a 
little  above  shambles  price,  put  under  hydropathy, 
and  resold  in  a  few  weeks  lor  three  or  four  times 
the  original  cost.  A  bit  of  old  sack  sdentiflcally 
applied  did  the  trick,  just  as  licking  his  finger 
'*  removes  the  fire  "  when  acddent  bums  the  finger 
of  Thb  Ltdnbt  Dispensbb. 

[68878.]— laffhtninff  Oonduotora.- 1  beg  to 
thank  the  several  cerrespondentswho  kindly  replied 
to  the  above  query  recently.  I  should  be  glad  of 
the  particulars  Mr.  F.  W.  Mason  mentioned.  What 
I  want  to  Imow  is  if  the  three- cell  Ledanchd  and 
bdl  will  be  a  suffident  test?  which,  from  the 
replies,  I  gather  thejr  will  not  be.  The  instrument 
mentioned  by  "Engineer*'  appears  to  be  just  the 
thing.  If  he  will — at  his  own  convenience,  and 
with  the  Editor*s  permission — kindly  send  dLetch 
anddetfldls,  I  am  sure  he  will  be  obliging  many 
other  readers  beddes  myself.  I  am  sorry  I  mided 
him  with  r^ard  to  my  conductor.  It  has  not  two 
'^  earths,"  but  only  one  "  earth  "  and  two  tops. 
One,  wmdi  I  may  call  the  main  conductor,  is  fixed 
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to  a  chimney  about  the  middle  of  the  roof,  and  nma 
alonff  the  slates  and  down  to  the  ground  ;  this  is 
fitted  with  points.  Then  there  is  an  iron  weather- 
cock, which^  as  it  stands  a  little  hiffher  than  the 
conductor  1  had  connected  to  it,  the  connection 
being  about  half-waj  down.  Tlie  conductor  is 
copper-tape  fin*  hj  ^in.  I  wish  to  be  able  to  ascer- 
tam  if  the  connections  are  good,  and  if  the  "  earth  " 
is  good.  How  can  I  obtain  a  resistance  of  two 
ohmsP  What  leng[th  of  wire  (iron  or  copper)  will 
represent  that  renstanoeP  How  can  1  find  out 
roughly  how  many  amperes,  or  what  fraction  of  an 
ampere,  my  bell  will  rmg  with  P  How  can  I  tell, 
aj^irozimately,  if  the  euth  be  under  two  ohms 
resistance  or  not  P  These  are  some  of  the  questions 
I  should  be  glad  to  have  answered.  Joineb. 

[68888.]— Bicycle  Spokea.— If  you  will  take  the 
trouble  to  set  out  a  board  as  sketched  below,  which 
will  only  take  an  hour  or  two,  you  will  save  your- 
•df  A  lot  of  trouble.    Qet  a  juece  of  board  about 
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ift.  long  and  a  foot  wide ;  draw  a  line  down  the 
centre,  and  another  line  at  right  anfflee  near  one 
end  of  the  board — ^the  latter  wul  be  the  centre  line 
of  hub.  Ton  can  draw  half  of  spindle  with  one 
flange,  measuring  the  distance  between  flanges  and 
diameter  of  flange ;  then  mark  depth  of  hole  to  be 
tapped  for  spoke.  Now  up  the  centre  line  of  board 
man  off  half  the  diameter  of  the  different  size 
wheels  you  are  likely  to  use,  allowing  for  rim  and 
rubber.  When  you  want  to  measure  your  spokes, 
take  eight,  and  measure  from  rim  to  a  little  less 
than  the  depth  of  hole  in  flang^e;  test  these,  and  if 
light  go  ahead ;  but  if  not  quite  correct,  you  will 
hATe  very  little  trouble  to  get  right— anyhow,  much 
less  than  a  week  will  be  reauirod.  If  you  narticu- 
Uurly  wish  to  coyer  all  the  tnread,  you  might  recess 
out  the.  holes  to  the  depth  of  about  two  tlureads ; 
but  if  you  are  careful  in  your  measurement,  making 
all  your  spokes  the  exact  length,  you  wiU  be  able  to 
get  the  thread  well  up.  I  may  add  tiiat  you  could 
mark  off  one  side  of  your  board  for  ordinary 
bicydes,  the  other  for  safeties ;  and  a  similar  board, 
or  one  marked  out  in  the  same  way,  will  help  you 
to  get  the  correct  length  of  your  fork  sides. 

^.  2a.  £a.m  A.. 

[688880--Bloyole  SpokM.— If  A.  F.  Shake- 
Epeai  win  do  as  I  haye  done  on  dozens  of  wheels, 
he  will  get  the  length  of  his  spokes  near  enough  for 
him  in  a  few  minutes.  First  make  the  steel  tire  as 
true  a  circle  as  possible,  and  the  holes  in  the  tire 
all  countersunk  to  one  depth ;  then  take  two  spokes 
and  put  one  in  one  side  of  Uie  tire,  and  the  other 
exaray  oxiposite,  lay  the  tire  flat  on  the  ground; 
ttie  two  spokes  you  naye  put  in  should  be  longer 
than  halxthe  diameter  of  the  wheel ;  now  shorten 
each  spoke  till  they  jost  touch  each  other ;  when 
fliey  are  both  of  equal  len^  take  the  two  spokes 
out  and  put  them  in  agam,  ten  or  a  dozen  noles 
further  round,  and  see  if  mey  touch  each  other 
there ;  after  you  haye  tried  them  in  three  or  four 
plaoee  round  the  tire,  and  they  touch,  or  are  within 
a  fraction  either  longer  or  shorter,  according  to  the 
tenth  of  the  tire  to  a  perfect  drde,  then  take  a 
smooth  board,  draw  a  mie  a  little  longer  than  your 
spoke,  at  right  angles  across  one  end  of  the  line, 
£aw  another  line  A  B,  this  line  should  be  as  long 
as  the  distance  from  the  centre  of  the  spoke  holes 
on  one  brass  to  the  centre  of  the  spoke  holes  on 
the  opposite  brass;  at  right  angles  to  the  line 
A  B  draw  another  line  the  same  length  as  the  dia- 
meter of  one  side  of  hub  C.  Now  take  one  of  the 
two  spokes  and  lay  it  on  the  top  of  line  D,  bring 
the  end  of  the  spoke  to  be  screwed  exactly  up  to 
line  B,  then  hola  the  head  of  spoke  down  to  the 
line  and  moye  the  screwing  end  of  the  spoke 
towards  C  until  it  reaches  the  end  of  the  line  C ;  at 
the  point  E  make  a  small  scratch  with  a  saw-file  on 
the  spoke,  and  that  is  the  height  to  which  you  must 


screw  your  spokes.  Cut  off  the  spoke,  say,  fin. 
longer  than  mark  on  spoke,  difll  hub' fin.  deep,  and 
tap  countersunk  hub  about  |in.  The  reason  I 
recommend  to  drill  the  hub  so  much  longer  than 
the  spoke  is  screwed,  is  because  lately  I  £&ye  put 
wheels  together :  the  spokes  for  SOin.  wheels  haye 


stretched  a  full  |in.  when  one  spoke  was  taken  out 
fd!ter  the  wheel  was  trued.  In  screwing  the  spokes 
by  hand  take  the  spoke  you  haye  marked  and  screw 
the  screwing  plate  on  to  the  spoke  till  spoke  comes 
leyel  with  the  plate,  then  count  the  number  of  turns 
you  giye  the  putte  till  yon  ^et  to  the  mark  on  the 
spoke ;  serye  all  the  spokes  m  same  way. 

Ctolb  YmxR, 

[68892.]— Franklin's  Experiment.— A  con- 
ducting-rod^  similar  to  a  lightning  conductor 
(except  that  it  must  be  insulated  from  the  ground), 
is  erected.  To  the  loVer  end  of  this,  which  should 
terminate  in  a  rather  large  metal  ball,  is  attached  a 
metal  bar,  about  9in.  long  by  lin.  section.  To  the 
centre  of  this  is  attached,  by  means  of  a  white  silk 
thread,  a  drcnlar  gong,  the  same  as  an  electric-bell 
gong.  This  gong  has  depending  from  it  a  chain, 
which  puts  it  in  metallio  communication  with  the 
earth.    At  each  extremity  of  the  bar  is  placed 


another  gong,  each  of  these  gongs  being  attached 
to  the  bar  by  a  chain  or  other  conductor.  Between 
the  gongs  liang  littie  metal  dappers,  as  shown  in 
the  cut,  suspended  by  silken  threads.  When  the 
bar  is  electrified,  the  clappers  are  first  attracted  by 
the  two  outside  gongs,  and  then  discharge  them- 
selyes  by  striking  the  middle  gong,  to  be  again 
attracted  and  repelled  so  long  as  thie  bar  remains 
electrified.  S.  Bottokb. 

[68894.]— Frosted  SllTer.— Try  ammonia  and 
chalk  Qai>plied  wiUi  a  brush).  If  tms  does  not  clean 
it,  lay  it  in  a  nickle  of  dilute  sulphuric  add  (about 
flye  parts  ada  in  100  parts  water)  for  an  hour  or 
two,  then  rinse  in  hot- water.  Majob. 

[68897.]— Constant  Current  Batteries  fbr 
Kedical  Parposes.^Try  the  battery  of  Mr.  J. 
Gardner,  recommended  by  me  in  letter  30059. 

F.  W.  Mjkfiow. 

[68908.1 — Sootla  Canaera. — No  special  lens  is 
required  for  this  camera.  It  depends  on  the  kind 
of  work  to  be  done.  If  chiefiy  landscape,  then  a 
single  lens  will  be  as  good  as  any ;  but  if  rapid 
work  is  wanted,  then  a  Bapid  Bectilinear  lens  will 
be  best.  Get  a  good  one— not  necessarily  an  ex- 
pensiye  one.      Jaxbs  Thoxbon,  Camera  Maker. 

Portgordon. 

[68910.]  —  Oaa-Enffine.— To  "  Yabo."  —  I 
would  adyise  "  D.  C.  I.*'  to  haye  as  few  joints  as 
possible  in  a  gas-engine,  and  eapedal  cylinder.  I 
dislike  inyerted  cylinders.  They  always  leak  and 
fill  cylinder  full  of  water,  or  at  least  enough  to  rust 
or  damage  cylinder.  My  sketch  I  sent  to  "  £.  M.'* 
a  few  monuks  since  was  properly  designed  to  do 
away  with  that  nuisance,  and  secondly  to  do  away 
with  a  frightful  amount  of  fitting  and  turning. 
Patterns  for  my  sketch  are  easily  made.  Cylinder 
and  water  jacket  combined  only  require  boring,  and 
bottom  fluige  of  cylindor  and  water  jacket  just 


deaned  up  a  bit  to  make  a  joint.  Then  fcmanL 
you  see.  from  cylinder  to  water  jacket  can  be  ook] 
out  or  orilled  for  inlet  of  eas  and  air,  and  one  for 
exhaust.  Now,  the  upri^ts  to  carry  the  cnnk« 
shaft  are  bored  in  a  latne,  and  are  yery  eaiy  fitted 
on  to  cylinder,  and  fastened  with  a  couple  of  let- 
screws  and  a  steady  pin;  then  bore  them  out 
in  their  place,  except  you  haye  the  madiinery  to  do 
it  with.  Get  as  much  wHter  n>ace  as  you  can.  u 
too  littie  water  is  too  much  oil.  I  have  had  cold 
water  constantiy  flowixig  through  water  jacket  and 
found  one  oiling  of  cylinder  lasted  for  many  koon, 
as  before  I  neyer  had  oil-can  out  of  my  hand  many 
minutes.  By  kind  permission  of  our  Editor,  will 
send  sketch  of  a  yery  handy  bozing-bar  suitable  to 
bore  aboye  cylinder,  for  hand  or  power,  sell-acting; 
can  be  used  for  nearly  any  work,  taper  or  stnught- 
boring.  YAsa. 

[68903.]— Pigs  in  Clover.— Tliis  puzzle  coniistB 
of  a  round  box  containing  three  concentric  card* 
board  rings.  A,  B,  C,  haying  openings  left  in  ndei 
as  shown.    The  innermost  nng  is  covered,  fonnisg 


the  ''pen."  Three  or  four  marUes  are  placed m 
the  outezm(Mt  ring)  the  box  being  then  shifted  about 
to  get  them  all  into  tiie  **  pen."'  It  is  not  so  eisr 
as  it  looks.  N.B.— The  '*  piga  * '  must  not  be  Umdu^ 
by  hand  when  manipulatmg  the  box.       K.  L.  Z. 

[68903.1— Pigs  in  Clover.- Place  the  BO-caOed 
«  pigs  "  ^which  are  marbles)  in  the  outer  ring,  uA 
then  so  manipulate  the  board,  without  tooduDj 
the  marbles,  as  to  get  them  all  in  the  ijuuraot: 
indosure,  or  *'  pen,'*  at  once.  B.  8.  Bbucb. 

[68927.]— Pnmp  Valve.— We  made  two  h£ 
week  for  coal-pit,  driven  by  dectric-motor  ;  ytint 
2iin.,  pipes  lim.    (Hve  yafyes  ^^^in.  lift. 

TiBO. 

[68933.]— Bleotrical.—WiU  "Ignoramus"  a- 

flain  how  he  makes  his  phosphorus  and  sQro,  ti 
have  never  had  mud^  trouble  with  it,  and  1  ban 
used  it  a  few  scores  of  times.  F.  W.  Hifosr. 

[68916.]— Auxiliary  Screw.— In  reply  to 
*♦  Tredagh,"  I  cannot  see  how  his  spiral  Fwocii 
gtand  the  force.    Isend»akotch  of  my  ideaofit 


auxiliary  screw  whidi  I  thought  of  trying.  Pei^* 
some  readers  will  kindly  reply  whether  there  v<a^ 
be  suffident  force  on  the  handle  to  work  theicrvi 
I  mean  without  exhaustiye  work. 

P.  C.  BiiSL 

[68915.]— Auxiliary  Screw.— Some  years  ff  * 
I  gave  many  hours  of  thought  to  this  subtect,*^^ 
is  now  introduced  by  ^'Tredagh,*'  and  I  <^'-'< 
have  written  to  the  *^B.M."  but  for  theoonrkc'' 
that  more  could  be  got  out  of  one  little  paddle  ^ 
out  of  a  costly  screw  rudder ;  but  if  *'  Tr«l%- 
intends  to  experiment  on  it  he  must  chaair*  *|f  ■* 
arrangement,  whidi  is  far  too  complicatad.  p*^ 
yolves  a  maximuTn  of  friction.  I  ynjfcH  ^'^ 
his  rudder  being  made  in  two  haU-^tfb  *  ^ 
plank,  to  be  screwed  together  «(ltf  JP*^ 
iin.  rods  and  soadiy  beisiagt  fllte<ya-Jr 
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kejed  on ;  the  screw  put  in  place  and  fixed  with  a 
nut.  Tiller  maj  be  placed  light  oyer  the  head, 
hftving  a  bearing  to  take  down  rod.    The  handle  to 


work  riffht  on  the  top  of  rudder ;  thus  four  bear- 
ings ana  four  shrunk -on  washers  are  aU  the  friction 
tooreroome.  Wx.  KosEXSf. 

[68932.]— Deafheas.— The  fact  of  deafness  being 
a  result  of  numerous  utterly  different  disordered 
actions  and  conditions  of  the  aural  steucture,  being 
in  this  instance,  as  in  all  other  heal-alls,  most 
audaciously  ignored.  Were  it  not  for  the  credulous 
incredulity  of  those  suffering  from  bodily  infirmities 
and  from  defective  ph3rBical  action  of  one  or  other 
of  the  orders  of  nervous  sensatioui  &c.,  and 
from  the  failure  of  those  M.D.*s  who  are  spedalists 
for  the  said  disorders  to  benefit  these  sufferers,  such 
impadent  charlatanism  would  never  find  room  even 
for  primary  existence.  In  order  that  the  querist 
may  recognise  the  plausibiUty  of  the  so-called  in- 
Tention,  a  study  of  one  or  other  of  the  numerous 
engravings,  illustrating  what  is  known  of  the  phe- 
nomena of  the  aural  sense  and  its  meduuiiam  is 
desirable.  Page  649  in  Beard  and  Bockwell^s 
"  Medical  Electricity ''  shows  the  ear  in  section.  I 
hare  seen  an  admirable  sketch  of  the  ear  and  its 
mechanism  in  one  of  Casseirs  popular  educational 
workt;  but  the  pamphlet  by*  I)r.  Hayward,  of  17, 
Grove-street,  Liverpool,  price  6d.  only,  has  the 
most  simple  illustration,  and  is  most  free  from 
terms  such  as  are  intelligible  only  to  those  acquainted 
with  the  jargon  of  medical  vocabularies.  In  the 
Boyal  College  of  Surgeons*  Museum,  Lincoln's 
Inn-fields,  Holbom,  London,  is  the  collection  of 
anatomicaJ  specimens  illustrating  the  mechanism  of 
the  ear,  prepared  by^  the  enthusiastic  aurist,  poor 
Toynbee,  wno  lost  his  life  while  in  pursuit  of  aural 
remedies.  But  I  question  if  their  inspection  would 
instruct  *' Aurist'^  much  unless  he  had  previous 
study.  Dr.  Ck)oper,  an  aurist  of  some  standing, 
takes  the  aiual  cases  at  the  London  Homceopathic 
Hospital,  Great  Ormond-street  (medicine  and 
advice  four  weeks  for  Is.)  ;  but  many  hospital  and 
dispensary  patients  cannot  put  up  with  the  waiting, 
&c.y  this  entails,  while  the  said  patients  have  some- 
times ample  cause  for  complaint  for — well,  the 
brmqnerie — of  some  of  the  staff.  That  Dr.  Cooper 
may  peruse  this,  and  take  the  hint,  is  the  hope  of 

Thb  Lydnbt  Dispensbb. 

[68936.] — ^Nickel  Oxncibles,  Ao, — ^Experience 
same  as  yours  with  regard  to  crucibles.  Use  pow- 
dered and  well-dried  bichromate,  and  not  fused. 
What  do  you  mean  by  the  native  state  of  the  iron 
and  man^nese  ?  In  presence  of  strong  add 
solution,  HC1,H^  throws  down  Pb  as  a  red  ppt. 

F.  W.  Mason. 

[68938.1~Electrical  Heating.— It  cannot,  in 
my  idea,  be  done  to  be  called  economical.  But  if 
'' One  Half- Informed  "  will  advertise  his  address, 
I  wUl  try  to  help  him,  as  here  it  would  take  up  too 
much  space.  F.  "W.  Masox. 

[68942.]— Centrifugal  Force  on  the  Moon. — 
Wm.  Hosken  is  under  a  misapprehension  respect- 
ing the  air— if  there  be  any — en  the  moon.  The 
moon  must  be  a  prolate  spheroidal  body  with  the 
longest  axis  pointing  towards  the  earth,  l^iis 
appears  from  two  quite  different  reasons.  The 
great  probability  is  that,  as  to  her  mean  surface, 
she  is  very  slightly  eeg-shaped,  with  the  smaller 
end  of  the  egg  directed  towards  the  earth.  This  is 
the  form  that  she  would  assume  under  the  earth's 
tidal  action  if  she  began  her  career  in  a  fiuid  con- 
dition, which  can  hardly  be  doubted.  If  there  were 
an  atmosphere  on  the  moon,  it  would  be  tididl^ 
deformed  similarly  to  the  body  of  the  moon,  and  it 
would  have  two  maxima  of  dfepth — viz.,  one  at  the 
middle  of  the  side  turned  towards,  and  the  other  at 
the  middle  of  the  side  turned  away  from,  the  earth ; 
the  former  being  the  greater  of  the  two,  though  the 
difference  would  be  exoeedinglyr  small.  "  W.  H.'s  " 
question  was  answered  by  anticipation  a  few  months 


ago  in  the  Enoxjbh  MBOKAmc.  But  to  avoid 
taking  up  space  bv  repetition  I  would  beg  to  refer 
him  to  a  lecture  oy  Frof.  G.  H.  Darwin  on  "  The 
Rings  of  Saturn,"  to  the  Midland  Institute,  Bir- 
mingham, Nov.,  1887,  which,  it  so  happens,  is 
printed  in  HarperU  Magazine  ^American)  for  this 
present  month  of  June.  **  W.  H."  will  find  what 
he  wants  on  p.  70.  Wrong  things  have  indeed 
been  said  about  centrifugal  force ;  but  we  need  not, 
therefore,  avoid  the  guarded  and  unobjectionable 
use  of  the  expression.  Darwin  does  not  do  this 
latter,  l^ough  telling  us  at  the  same  time  that 
**  ceutrifugafand  cexmdpetal  force  are  simplj  two 
views  of  tiie  same  thing— ^namely,  the  tension  of 
the  string."  Taking  the  moon's  orbit  as  circular, 
for  simplicity,  the  earth's  attraction  and  the  c.f. 
are  equal  at  the  centre  of  the  moon  ;  but  on  the 
near  side  of  the  moon  the  earth's  attraction  is 
greater,  and  the  c.f .  leas,  than  at  the  centre,  re- 
sulting in  an  upward  tidal  force ;  and  at  the  far 
side  of  the  moon  tiie  earth's  attraction  is  less,  and 
the  c.f .  greater,  than  at  the  centre,  resulting  again 
in  an  upward  tidal  force.  Ko  one  need  fear  to  use 
this  language  after  Prof.  G.  H.  Darwin,  who  is  as 
fully  ahve  as  anyone  can  be  to  what  c.i.  i 


well  as  to  what  ic  is. 


is  not,  as 

DXTBLnnSNSXB. 


[68945.] — Dimamo. — ^You  do  not  say  what  type 

frour  dynamo  is,  uid  seeing  that  I  have  described  at 
east  a  score  in  the  **  E.M.,"  I  am  rather  puzzled  to 
know  which  ''the  dynamo"  is.  However,  pre- 
suming it  to  be  the  ola  H  Siemens,  I  may  tell  vou 
that  by  using  the  laminations  or  punchings  so  often 
recommend^  by  me,  you  will  entirely  obviate  all 
injurious  heating.  S.  Bottonx. 

J68946.]— Acids.— No  one  can  answer  an  unin- 
igible  ouerv.    If  you  will  explain  what  you  want 
to  know,  I  will  help  you.  Sh. 

[68947.]— Manohester  Dynamo.— To  Mb. 
BoTTONX. — ^The  proportions  of  sketch  are  fairly 
good,  except  in  two  points.  1st.  The  field  magnet 
cores  are  too  small  in  diameter ;  they  should  be  at 
least  ^.  in  section,  and  need  not  be  more  than 
5^in.  in  height.  2nd.  As  you  will  not  set  sufficient 
vrire  on  a  3|in.  armature  to  do  mucn  good  with 
20c.p.  lamps,  I  should  advise  you  to  get  a  4^.  set 
of  punchings,  and  wind  these  with  as  much  No.  20 
wire  as  you  can  get  on,  say,  about  41b.  On  the 
field  magnets  you  must  put  on  at  least  151b.  No.  22, 
and  connect  upin  shunt.  Remember  that  the  wires 
from  the  two  T.M.'s  must  be  so  connected  to  each 
other  as  to  produce  conaocutive  poles  of  one  name 
above  and  of  the  other  below.  The  probable  out- 
put will  be  5  amperes,  at  50  volts  pressure. 

S.  BOTTOKB. 

[68950.]— Brash  Dynamo,  &o.— To  Mb.  Bot- 
TONB. — ^I  wi^  I  could  compress  as  much  informa- 
tion into  my  reply  as  you  nave  managed  to  ask  for 
in  your  queries.  1st.  No.  14  wire  ia  too  thick, 
unless  you  want  the  machine  for  electrolysis  and 
plating.  2nd.  As  you  do  not  say  the  size  you  pro- 
pose for  your  F.M.'s,  I  am  at  a  loss  to  say  whether 
tiiey  will  answer.  For  an  Sin.  armature  they  should 
be  at  least  5in.  wide  and  lin.  thick.  Tou  should  be 
able  to  get  on  from  51b.  to  61b.  of  No.  18  on  the 
armature,  if  nicely  wound.  The  field  magnets,  if 
separately  excited  from  three  chromic-acid  cells  in 
series,  should  be  wound  with  lOlb.  No.  14.  3rd. 
But  why  separately  excite  them  ?  It  would  be  far 
better  to  wmd  them  with  151b.  No.  20.  and  connect 
them  in  shunt  with  the  brushes.  4tn.  To  get  the 
full 


near 

litUe  by  hand,  when  you  might  get 
amperes  at  20  volts  pressure.  5th.  You  will  find 
very  exhaustive  details  as  to  mode  of  winding 
Brush  armatures  in  Prof.  S.  Thompson's  **  Dynamo 
Electric  Machinery."  6th.  The  resistance  of  the 
armature  will  be  while  running  approximately  1'5 
ohm.  7th.  Run  by  hand,  you  might  expect  to  get 
sufficient  E.M.F.  and  current  to  li^t  three  or  four 
lOc.p.  lamps  of  about  20  ohms  resistance ;  run  from 
an  engine,  you  should  be  able  to  light  five  or  six 
20c.p71amps  of  48  ohms  resistance.  8th.  Mjr  new 
depolariser  is  a  miid;ure  of  several  highly-oxidised 
bodies,  which,  parting  readily  with  oxygen,  remove 
the  hydrogen  liberated  in  the  battery. 

S.  BoTTOjra. 

[68952.1— Tinning  Oase-Hardened  Articles. 
— ^It  is  not  the  actual  tinning  that  would  soften  the 
articles,  but  the  pickling  process  that  they  would 
have  to  go  throu^  before  the  tin  would  *'  take." 
Neither  would  an  electro  deposit  be  satiafaotor^  on 
the  case-hardened  surface  without  a  previous  pick- 
ling, and  this  pickling  takes  the  hardened  surface 
off— that  is  the  "  crux."  Buu. 

[68954.1— Bight-Day  Olook  Brass  Dial.— See 
reply  to  "Country  Clock  Dresser."  If  it  has  been 
lacquered  before,  the  old  lacquer  may  be  taken  off 
with  strong  hot  soda-water  and  a  brush.  Are  you 
sure  it's  not  gilt?  I  suppose  you  mean  the  circle, 
not  the  figures,  is  wlute.  C.  A.  J. 

[68953.]— Differential  Bqnations.  —  In  the 
first  case  let  the  distance  x  (measured  from  the 
starting  point,  in  a  direction  at  right  angles  to  that 
of  the  current)  be   aieamed  in  the  time  t.    The 


effective  speed  of  the  boat,  which  is  in  the  direction 
X,  is  d  COS.  B,    Let  this  be  denoted  l>y  v.    Then— 

d±^  \  ^  1 

^006.  9 


dx 


V 


^m^    .  cos.0,and 


VS 


Hence 


de 


D 


dj 

de 


dJ 
dx 


dx 
d9 


V2,b 


Integrating  from  9  =  0to  9  ■■  -~  ,  andmultiply- 

ing  by  2,  we  have — 

7»-al/2.  D     w 

•  —r"T' 

In  dealing  with  the  second  case,  suppose  the  staxt- 
ing  point  to  be  the  ori^,  x  measureo.  as  before,  in 
a  oirection  across  the  nver,  and  y*  at  nffht  angles  to 
X.  The  boat  will  describe  a  curve  to  which  the 
direction  of  its  motion  is  always  a  tangent.  There- 
fore 9  is  the  inclination  of  this  tangent  to  the  axis 

dx 


of  Xu 


tan.  9.    Hence,  giving  tan.  9  its 


value,  we  have — 


dy  _V2.£ 


But  when  a;  s  0,  y  m  0. 


D 


Therefore  C  =  -7=, 
V2 


and 


the  equation  reduces  to 

«•  -  V2'.i)y-y«. 

This  is  the  equation   to  a  circle,  of  which  the 

radius  is  — ^^  .    The  arc,  evidentiy,  is  limited  to 

that  of  a  half  quadrant,  smoe  the  greatest  value 
of  9  is  --  ;  but  by  taking  the  middle  point  of  the 

boat's  course  for  a  new  origin,  we  find  that  the 
second  half  of  that  course  is  through  another 
quadrant,  ec^ual  in  radius  to  that  of  the  first^  but 
mverted  (with  regard  to  curvature)  in  position. 
The  keel  of  the  boat,  as  she  crosses  the  middle  point 
of  her  course,  is  a  common  tangent  to  botih  ox  tiie 


circular  arcs. 
Charing. 


J.  R.  Q. 


/ 


[68953.]— Differential  Equations.— If  the 
boat  is  X  miles  from  the  shore,  the  rate  of  the 
stream  will  be  ex  miles  per  hour,  where  c  is  some 
constant.    Taking  9  for  the  indmation  of  vessel 

to  direct  perpendicular  course  sin.  9  =  ^  ^  and 

D      A     1 
the  simultaneoua  values-o  ^'^^  1=^  of  x,  and  sin.  9 

enable  us  to  determine  0  to  be    ^    .   The  forward 

velocity  of  boat  across  stream  is  ^  (^  —  c*  :e*), 
hence  the  time  of  crossing  half  over— via.,  ^ ,  is — 


2 


V(A« 


-C«^  0    J 


D 

a" 


dx 


=  —  am. 
c 


0  y(?-) 

I  /cD\   ^  JD 
\2  V        *i/ 


The  boat,  of  course,  takes  —    hours  to 


w 

*i/2     * 

do   either 


half  of  the  distance,  for  its  speed  at  points  equally 
distant  from  centre  of  river  are  the  Bsme ;  there- 
fore— 

Suppose  the  starting  point  be  the  origin  and  the 
perpendicular  course  across  to  be  the  axis  oix* 

^  =  tan.  0  -  -----  -  ^  ^^  -  ^ 

dx 


A.  •  —    1     CX 

tan.  sm.     *  -j.  = 


Therefore — 


Now  take  the  constant  so  that  x  and  y  vamsh 
simultaneously ;  this  gives  for  the  equation  to  the 
curve- 


That  is— 


'■4-7(?-) 


The  arc  of  this  curve  represents  the  course  from  the 
bank  to  centre  of  river,  and  is  a  half -quadrant  of 

radius  —=^  .    It  would  be  interesting  to  know  what 

curve  tiie  vessel  must  be  made  to  describe  so  that 
the  time  of  crossing  may  be  a  minimum,  the  current 


398 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE;    No.  1,267. 


July  5,  1889. 


running  ae  usoal.      Would  it  bo  the  Btnught  line 
conzse  as  in  the  caae  juat  considered  ? 
Portamoukh.  A.  M. 

[68956.]— Barlow  Lezm.—- I  have  ased  a  Barlow 
to  dighUy  increase  size  of  image  in  order  to  make 
one  revolution  of  micrometer  screw  correspond  to 
lOaec.  of  arc.  The  position  of  lens  in  eyepiece  tube 
was  found  by  trial.  Thus:  The  distance  between 
two  stars  in  Pleiades  was  measured  by  micrometer, 
with  result  that  one  revolution  of  screw,  or  100 
divisions,  was  equal  to  about  8|sec.  of  arc.  On 
inserting  Barlow  a  new  value  was  obtained,  and  the 
lens  was  pushed  in  or  drawn  out  until  the  right 
position  was  found.  Sx. 

ethereal 
Sic 


an 


[68956.]—  Bleotro-Platlnff.— Try 
solution  of  wax. 

[68966.]— Electro -Plating-.— No  protection  is 
needed  except  shutting  the  lid;  the  outside  will 
edipso  the  inside.  This  is  the  cause  of  the  inside 
not  oeing  originally  plated.  Bijli. 

[68956.1— Eleotro-Platinflr.— Use  shellac,  2oz. 
(dissolved  in  methyls  ted  spirit) ;  ordinary  red 
sealing-wax,  ^z.  Give  three  ooatmgs.  When  work 
is  finished  spirit  will  dissolve  it  out. 

F.  W.  M. 

[68957.1- American  Or^an.  —  The  questions 
asked  under  this  heading  cannot  be  satisiactorihr 
answered  without  the  assistance  of  a  diagram.  If 
"Welsh  Leek"  can  procure  Vol.  XXVI.  of  the 
Ekolibh  Mechavio,  he  will  find  some  very  useful 
information,  and  also  in  many  of  the  back  volumes. 
Tlie  quraist  should  have  gained  a  full  knowledge  of 
the  construction  of  such  an  instrument  before  he 
commenced  tiie  work.  Better  arrange  the  stop 
work  at  the  sides,  and  not  over  the  manual,  if  you 
intend  at  anv  future  time  to  add  a  second  manual, 
so  as  to  be  able  to  bring  the  keys  of  upper  manual 
as  dose  as  i>oa8ibie  to  those  of  lower  manual. 

Swansea.  Q.  F&teb. 

[68958.]— Pnznps. — ^The  volume  of  a  cylinder  is 
ascertained  by  multiplying  the  volume  of  the  base 
by  the  height,  and  the  area  of  the  base  is  expressed 
by  vp^j  where  ir  is  3*1416,  and  p  =  radius.  If  the 
pump  18  double-acting,  the  second  stroke  pumps  less 
water,  as  the  volume  of  the  piston-rod  must  be  do- 
ductea.  Suppose  you  have  a  pump  20in.  high  8in. 
diameter,  then  volume  will  be— 

V  =  hwp' 

V  «  20  X  3-1416  X  16 

V  =  1005'3cub.ft. 

V  s  6273  gallons. 
Ck>nveraely,  to  find  diameter — 

t       V 

•-      1Q05'3 
^  "  20  X  3-1416 
^  10a5'3 

t>2'»32 

16 

4  *  radius.',  diameter 


p«  = 


Sin.     Sv. 

[68960.]— Arsenic  in  Sttlphuric  Acid.- The 
simplest  method  I  know  of  is  to  make  a  solution  of 
sulphuretted  hydrogen  by  passing  the  ^aa  into  water, 
then  put  a  httie  of  this  solution  ui  a  test  tube, 
adding  your  sulphuric  acid.  If  arsenic  is  present,  a 
yellow  precipitate  of  arsenious  sulphide  is  formed; 
this  wul  diraolve  in  ammonia  liquor.  There  are 
other  tests ;  but  this  is  to  my  mind  the  easiest. 

Ofebativk. 

[68960.]— Arsenic  in  Sulphuric  Acid.— You 
can  either  use  Marsh's  or  any  other  well-known 
test.*  In  a  hydrogen-gas  apparatus  put  a  few 
pieces  of  granulated  zinc  (whicn  must  of  course  be 
tree  from  arsenic),  then  connect  to  the  outflow  a 
small  glass  tube  drawn  out  into  a  fine  jet ;  pour 
the  suspected  acid  on  to  the  zinc,  and,  after  a  few 
minutes,  ignite  the  ^as  coming  off.  To  this  jet  of 
gas,  while  stUl  bummj^,  hold  a  small,  dean  porce- 
tain  dish.  If  arsenic  is  present  it  will  be  deposited 
as  a  darkish  grey  metaUic  coating  on  the  white  sur- 
face of  the  dish.  This  test  is  a  sure  one ;  but 
** Apprentice*'  had  better  read  up  some  book  on 
chemisbry,  as  there  are  a  lot  of  little  detaUs  that 
must  be  attended  to,  and  likewise  there  is  a  chance 
of  a  novice  mistaking  arsenic  and  antimony,  as  they 
behave  somewhat  similar,  and  are  only  to  be  dis- 
cerned by  means  of  other  chemical  tests. 

F.  W.  MAflON. 

[68961.1— Soap-makinff.—  << Fat"  had  better 
advertise  his  address.  F.  W.  Mason. 

[68961.]— Soap.— Take  |lb.  of  98  per  cent, 
caustic  soda,  and  empty  into  it  1  quart  of  cold  water ; 
by  stirring  it  will  instantly  become  hot;  let  it 
stand  till  it  is  cold:  this  is  called  the  lye.  In  a 
laige  basin  melt  31b,  of  your  fat,  let  it  stand  till  it 
is  just  warm,  then  pour  the  lye  into  the  melted  fat 
in  a  continuous  stream,  stiiring  it  till  it  becomes 
like  honey ;  then  pour  tiie  mixture  into  a  wooden 
box,  and  cover  with  old  blanket,  and  let  it  stand. 

H.  HiXB. 

[68962.]— Bichromate  Battery.— What  has 
this  query  to  do  with  the  heading  F    It  evidentiy 


all  right,  since  it  works  the  clapper;  but  the 
secondary  appears  either  to  be  oroken  or  else 
wrongly  connected.  It  should  be  entirelv  distinct 
and  separate  from  the  primary,  and  the  beginning 
and  end  connected  to  two  terminals. 

S.  BOTTONS. 

[68953.]— Filter  for  Waste  Oil.— A  better 
way  to  free  oil  from  dirt  and  impurities  is  to  stir  it 
up  witii  a  hot  solution  of  washing  soda,  and  settie 
in  a  warm  place  until  the  oil  is  quite  clear,  then 
run  off  the  water  off  the  bottom  of  the  vessel.  If 
you  prefer  to  filter  it,  a  veiy  simple  filter  is  made 
by  knocking  out  the  bottom  of  a  D0x.and  covering 
it  with  gauze  vrire ;  then  place  a  layer  of  cotton 
wool  ever  this,  and  pass  the  oil  through  it.  The 
former  process  is  much  preferred,  although  it  is 
more  troublesome,  because  it  not  only  extracts  the 
solid  dirt,  but  also  extracte  dirt  out  of  solution  in 
the  oil. 

Broxburn.  Thomas  Clakksok. 

[68967.]— Batteries.  —  To   Mb.   Mabon.— The 
query  of  **  Back -parlour  Shopman,"  I  am  afraid, 
to  answer  properly  would  really  take  up  too  much 
space ;  but,  nevertheless,  I  wul  give  him  a  few 
wrinkles,  which,  if  not  sufiicient,  he  had  better 
advertise  his  address,  when  I  shall  be  more  able  to 
help  him.    I  should  advise  the  use  of  accumulators 
charged  by  a  strong  primary  battery,  as  these  could 
be  made  small  ana  portable   for  travelling,  and 
could  also  be  charged  at  home  by  means  of  the 
battery.    Twelve  cells  would  be  suflBcient,  of  the 
following  proportions :  12  zincs  Jin.  thick,  3in.  by 
4in.,  24  carbons  ^in.  thick,  6in.  by  4in.    Arrange 
the  twelve  containing  cells  in  a  box,  to  which  there 
is  a  lid ;  in  this  lid  <mll  twelve  holes  exactly  coin- 
ciding with  the  centre  of  each  cell.  In  each  of  these 
holes  fix  a  small  piece  of  ^in.  brass  tubing  rising 
Uin.  above  the  lid  and  ^in.  imder  the  lid.    These 
brass  tubes  should  each   have  holes  tapped  and 
screws  in  them  at  their  upper  extremities.    The 
zincs  are  attedied  to  pieces  of  i^«in.  of  brass  rod 
about  12in.  long.    These  brass  rods  pass  through 
the  brass   tubes,   and   so   can  be  held  by  their 
corresponding    screws    at     any     height     in    the 
cell.    £ncirding  these  zincs  underneath  the  lid  is  a 
U-piece  of  copper  -^in,  thick,  and  attached  to  the 
lid  oy  means  of  screws.    It  is  to  this  piece  of  copper 
that  the  carbons  are  connected ;  but  before  you  can 
connect  these  to  the  copper  you  must  fintof  all 
copper  your  carbons.    To  do  this  you  must  make 
use  of  tJie  electro- deposition  process.    Make  up  the 
following  solution :— Copper   sulphate   9oz.,    sul- 
phuric acid  loz..  water  1  pint.    Use  one  Bunsen 
cell ;  connect  carlK)n  to  wire  from  the  zinc  of  cell, 
and  a  piece  of  copper-plate  to  the  carbon  of  the 
cell,  and  then  immerse  in  copper  solution.  In  about 
one  hour  you  will  have  a  fine  firm  deposit  of  copper 
on  the  carbon,  and  so  will  be  able  to  join  it  to  the 
copper  strip  of  your  battery.  By  means  of  ordinary 
soMer  and  spirits  of  salts  you  will  be  able,  with 
these  proportions  and  sizes,  to  copper  two  carbons 
at  a  time.    Of  course,  to  do  all  at  once,  you  would 
require  stronger  solution,  larger  containmg  vessel, 
and  stronger  battery.    The  carbons  should  also, 
before  they  are  joined  to  the  battery,  be  waxed  for 
about  2in.  at  the  coppered  end.    I  snould  also  have 
stated  that  the  carbons  should  only  be  coppered  for 
about  lin.  at  one  of  their  ends.    The  carbons  should 
be  arranged  one  on  each  side  of  each  zinc,  and  be 
connected  as  follows,  leaving  one  zinc  free : — Ck)n- 
nect  the  carbon  strip  to  the  zinc,  and  the  next  carbon 
to  tiie  next  zinc,  and  so  on.    You  will  thus  have  a 
carbon  free  at  the  other  end.    This  is  the  other 
terminal.     The    connections     should     be     made 
from  the   copper   strip   to   the   brass  tube  (sol- 
dered).    You     have     thus    your    battery    com- 
plete   with   lifting   airangement   for   your  zincs 
(which    should,     of    course,     be    amalgamated 
with  mercury).    Use  a  solution  of  bichromate  of 
potash  31b.,  sulphuric  acid  21b.,  water  1}  gallon. 
This  allows  a  little  more  than  a  pint  of  solution  to 
each  cell,  and  will  last  you  for  about  four  or  five 
hours'  work  if  you  lift  your  zincs  out  of  solution 
every  time  you  do  not  require  them.    You  could 
also  use  the  following  solution,  if  you  prefer  it  to 
the  above.    Permanganate  of  potash  41b.,  sulphuric 
acid  l^lb.,  water  1|  gallon.    The  cost  of  the  above 
solutions  would  be :   bichromate  solution  2s.  3d., 
permanganate  of  potash  solution  9s.  2d.    So  that 
you  will  see  that  the  bichromate  is  the  cheapest,  and 
that  will  come  dear  when  you  come  to  use  it  a  few 
times.    So  that  you  will  dearly  see  that  electric 
lighting  by  means  of   batteries  is  not  a   paying 
game.    Your  battery  should  cost  you — 

12  cells  at  2d.  each  .... 
12  zincs  at  2d.  each. . . . 
24  carbons  at  6d.  each  . 


time.    I  will  suppose  that  you  do  not  want  mor» 
than  24  volts  at  one  time :  thia  would  mean  tbts  ta- 
ployment  of  12  accumulators,  and  as  yoa  do  not 
want  them  for  more  than  one  hour,  they  cou.l<lbe 
made  very  small,  and  so  could  be  made  very  jv/tt- 
able.      Ox    course,    with   this   arrangemeut,  too 
would   have   to   make  the  necessary  coimectioM 
by  means  of  a  suitable  switch.    Make  the  accumu. 
lators  as  follows :— Make  a  box  with  lid  (lock  aod 
key,  &c.)  of  the  following  dimensions:  lift,  loog 
by  6in.  broad  and  6in.  deej).    This  should  be  nuide 
of  I  wood,  and  is  to  contain  the  small  celU.   The 
small  ceUs  should,  if  possible,  be  made  of  ebonite. 
If  this  is  too  dear,  obtain  them  of  well-dried  wood, 
well  put  together,  and  well  waxed.    These  sho\iU 
have  small  lids  made  to  be  screwed  down,  and  with 
indiarubber  padding  between  the  lid  and  cell  U^ 

Srevent  add  oozing  out.  Their  size  should  be  m, 
eep  by  3in.  long  and  2in.  broad.  There  should  bs 
12  of  tnese,  and  they  should  be  arranged  in  the  boi 
by  means  of  partitions  Qbwo  abreast) ;  each  cdl 
should  contain  two  lead  plates,  fixed  to  the  lid  ud 
attadied  to  two  terminals.  Join  these  plates  up  as 
battery,  leaving  two  leads  free ;  attach  these  to  two 
terminals  on  the  outside  of  the  box  three-quaiten 
full,  the  small  cells  with  a  mixture  of  sulphuric  tdd 
6  parte,  water  2.  Mark  one  tenninal  +  and  the 
other  — ,  and  if  at  the  commencement  you  attach  the 
•f  terminal  to  the  carbon  of  the  battery,  and  the  - 
terminal  to  the  zinc  of  the  battery ;  always  f  olloir 
the  same  rule  in  after  charges;  the  accumulaton 
rapidly  improve  by  constant  usage ;  charge  for  two 
hours.  Any  further  information  shall  be  plesied  t*> 
give,  but  you  had  better  advertise  your  addre^ 

F.  W.  Masox. 

[68968.]— OptiC8.—If  "Sol"  will  construct  cm 
paper  a  triangle  with  a  base  of  Sin.,  and  a  height 
of  22in.,  making  the  apex  iin.  broad,  in  place  of  a 
point,  he  will  find  that  at  about  Tin.  from  the  apei, 
the  diameter  will  be  lin.  The  exact  distance  ficm 
this  place  (meaaiured  along  a  central  line,  aiidiKf. 
along  the  slant  sides)  to  the  apex,  will  give  the 
radius  of  the  curve  the  concave  lens  must  h&ie 
on  both  sides  to  produce  the  parallel  beam  of  h^ 
**Sol'*  wishes  for  in  conjunction  with  thecoava 
lens  he  proposes  to  use. 

Bamsgate.  J.  C.  Lixbcott. 

[68970.1— Springa.-You  cannot  better  8t«d. 
either  painted  or  plated.  The  copper  is  short  ani 
crystalfine,  and  would  break  if  hard  enough  for 
springs.  him. 

[68971.]— ZincB  in  Gha««ner'«  Battery.-I 
believe  not.    None  that  I  have  seen  has  been. 

S.  BOTTOSt 

[68972.]— Iiocatlnff  Site  of  Slide-rest  Hut- 
You  should  have  fitted  the  stem  of  the  nut  into  the 
top  slide  before  you  bored  the  hole  ix^  it  to  kcbk 
the  screw.  The  nut  could  be  fitted  with  more  acn- 
racy  and  less  trouble  if  you  would  get  anothtr 
forging  in  place  of  the  one  you  have  with  the  h'i^- 
it.     After  you   have   got  this,   put  the  -^" 


Battery 


f) 


solution 


2 

0 

2 

0 

12 

0 

16 

0 

2 

6 

m 


Total 


18    6 


You  could  then  charge  your  accumulators  by  means 
of  this  battery.  This  arrangement  would  charge 
12  small  ones,  and  the  num^r  of  these  that  you 
would  want  would  depend  on  the  number  of  lamps 


refers  to  a  coU  of  some  kind.    The  primary  seems  |  and  their  voltege  you  would  want  abght  at  one 


ah'tt 
together,  and  through  the  slot  along  which  t^ 
screw  passes  in  the  bottom  slide  scribe  two  lines «: 
the  bottom  of  the  top  slide— one  close  to  each  wk 
of  the  slot.  Now  take  the  slide  to  pieces,  and  fi 
the  centre  between  the  two  scribe  lines  by  mean*  f 
dividers ;  also  find  the  centre  of  the  slide  letwri- 
wise,  and  where  the  centre  of  the  breadtli  aud  tk 
centre  of  the  length  cut,  put  a  dab.  In  tbi^  d»b 
you  can  then  bore  the  hole  for  the  stem  of  the  nut. 
and  after  you  have  the  nut  filed  up,  turn  the  slds 
to  fit  this  hole.  When  this  is  done  ]put  the  Bb.> 
together  again,  and  put  the  nut  firmly  mto  it»pli£^ 
(the  stem  or  tang  of  the  nut  is  usually  made  loc; 
enough  to  passtnrough  the  top  slide,  so  that  t^ 
tool-box  can  be  secured  by  it ;  in  this  case,  eee  ih*' 
the  tool-box  is  put  on  the  tang  and  properly  w- 
tened  up) .  Next  push  the  top  slide  aloug  the  Ixitwi 
one  until  it  is  stopped  by  the  nut  coming  agaiiiittfr* 
end  of  the  slot  m  the  bottom  slide ;  theu  p.it » 
scriber  through  the  hole  in  the  end  of  bottom  'h>i 
in  which  the  screw  works,  and  scribe  a  circle  on  t- 
face  of  the  nut.  Now  pull  the  top  slide  as  far  ^ 
you  can  in  the  opposite  direction,  and  scnbe'j' 
other  face  of  the  nut  in  the  same  manner  as  tbt 
last.  The  nut  can  now  be  taken  out  and  a  dat-  \'^ 
in  the  centre  of  each  scribe  circle.  Get  a  \in.  ir^ 
and  bore  the  nut  half-way  through  from  one  rw 
then  reverse,  and  bore  from  the  other  aide  witilti^ 
holes  meet.  You  can  then  put  through  the  pi'-irf 
aized  drill,  and  after  the  hole  has  been  iAj^  «&=t 
the  nut  put  in  ite  place,  the  screw  ahouMwwkt- 
right  in  it.  J.  M.  WfiLLVOgi). 

[68976.]— Tlnningr  Brasa  Wire.— Bt)il  tb*  y-^ 
in  a  copper  pot  with  a  solution  of  oxalic  aad,«*J<ii2. 
grain  tin  and  a  bit  of  argal.  Buu- 

[68974.]— Hajrmoninm  Beeda,— The  i»«aa»; 
in  which  this  quezy  is  worded  is  rather  amuav- ^ 
the  querist  has  been  "  stuffing  the  baaa  DOte»  *« 
cotton  wool,"  as  he  says,  that  operation  i*,  ia^ 
quite  sufficient  to  effectually  stop  all  "siwu^j 
tone."  However  (without  joking),  he  had  *<^ 
divide  the  baas  notes  from  the  treble,  adopt  tl»  *- 
of  a  valve-board,  and  allow  leas  wind  t«>  •**•;: 
baaa  register.  I  oonaider  this  the  ba^^lr 
aooompliBh  what  the  quenrt  danrai.    Um^' 
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send  hill  address,  or  write  to  me,  I  will  explain 
matters   clearly.     I  am   willing   to   answer    any 
reasonable  question   on   receipt  of    stamp  to  pay 
postage. 
Swansea.  G.  Fhteb. 

[68976.]— Fingrer-irallA.—"  Beta"  will  find,  on 
oDeervation,  that  yery  great  Tarietj  as  to  shape, 
fftren^h,  tint,  ! thickness,  reproduction,  &o.,  exists, 
both  m  the  human  nail  and  m  the  animal  hoof,  the 
chemical  composition  being  in  each  very  similar. 
Not  only  is  a  departure  from  a  healthy  standard 
found  in  mankind,  but  notably  so  in  horses,  sand- 
crack  (a  split  in  the  hoof)  often  bringing  down  the 
value  of  a  100-guinea  norse  to  shambles  price. 
Broadly  speaking,  defective  finder  and  toe-nails  indi- 
cate some  defect  or  failure  m  nutrition.  Seeing 
that  the  process  of  animal  and  human  nutrition  is 
really  one  of  those  secrets  of  nature  still  a  mystery 
toman,  the  query  can  only  receive  a  reply  con- 
jectural as  to  cause,  while  as  to  remedy  the 
analytical  chemist  may  say  **  that  one  or  other  of 
the  nits  would  be  deficient  in  quantity ;  therefore 

?;ive,  as  a  medicine,  the  said  salt  in  a  concentrated 
onn.*'  This  sounds  well  in  theory ;  but  in  practice 
it  has  again  and  again  proved  worse  than  failure. 
Dr.  Manden,  of  Malvern,^  and  of  Grosvenor-square, 
Xiondon,  used  the  indicauons  afforded  him  by  the 
finger-nails  as  a  ^reat  guide  in  prognosis  and  in 
treatment,  also  injudgingof  his  patient's  character, 
&C.    It  is  some  2d  years  ago  that  I  experienced  his 
sugg^estions  in   such  matters,   of   which   I   have 
received  many  telling  confirmations.     That  some 
drugs  have,  when  injudiciously  applied,  an  advene 
action  on  the  nails,  a  reference  to  any  one  of  ihe 
Materia  Medicas  of  HomcBopathy  would  make  clear 
to  the  inquirer.    The  boy's  age  being  about  14,  the 
critical  period  of  puberty  is  probably  at  hand.  During 
the  next  few  years  the  condition  complained  of  may 
disappear.    Anyhow,  an  elementary  acquaintance 
%vith  the  theory  of  human  nutrition,  and  with  ^e 
homoeopathic  treatment  of  the  eveiy-day  ailments  of 
the  human  system,  may  be  of  mucn  use  to  '*  Beta." 
*rhat  vegetananism  is  curative  of  all  bodily  ills  the 
presence  of  sand-crack,  &c.,  in  a  horse's  hoof  is  a 
poser  anent  that  theory,  and  an  item  that  has  often 
Deen   advanced  for  argument  with  Dr.  Allinson 
by  me.    An  item  by  Sir  Alfred  Garrod,  M.D.,  in 
the  Laneet  of  April  6th,  alludes  to  the  action  of 
sulphur  on  the  fin^-nails.    This  alone  shows  how 
allopathy  is  adoptmg  the  teaching  of  the  homoeo- 
paths. Thb  Ltdney  Dupenseb. 

[68977.]— To  Electrloiazis.~>Why  go  such  a 
roundabout  way?  Here  you  are  depending  on  a 
lot  of  variables.  The  dynamo  resistance  may  vary ; 
the  ammeter  may  be  faulty,  theproximitj  of 
dynamo  or  leads  may  affect  both.  Wny  not  ng  up 
half  a  dozen  Dauiell  cells,  even  if  made  with  tobacco- 
pipe  bowls  for  porous  cells?  Then  you  would  get 
a  fixed  and  definite  E.M.F.  of  1*079  volt  per  cell. 

S.  BonoiTE. 

[68978.]— Vaccination.— (1)  Yes,  till  success- 
folly  done.  (2)  Yes,  you  can,  out  don't ;  and  you 
can  also  get  summoned  and  fined  repeatedly  till  he 
is  vaccinated.  Have  it  done  with  calf  lymph,  and 
be  thankful.  Buzj. 

[68978.]— Vaccination.— In  answer  to  "  W.  W. 
wj"  I  have  had  exactly  similar  experience,  and  have 
got  rather  further  than  he  appears  to  have  rMiChed 
yet.   Children  when  taken  to  be  vaccined  at  a  public 
station  have  to  be  taken  a  week  after  to  have  a 
portion  of  the  matter  removed,  according  to  dis- 
cretion and  needs  of  the  doctor.    I  have  heard  of 
mothers  bathing   the  punctures  with  cold  cream 
immediately  after  first  operation  is  over,  with  view 
of  modifying  effect,  but  best  way  is  not  to  have  it 
done.    In  most  parts  of  England  public  opinion  is 
Averse  to  continued  jpunishment  for  the  same  child, 
and  if  "  W.  W.  W.*8  "  son  is  in  good  health,  by  all 
means  keep  it  so,  and  do  not  run  risk^  which  is  un- 
doubted, of  making  it  a  permanent  cnpple  or  intro- 
duce some  foreign  poison  into  its  syst^  which  may 
or  may  not  be  readily  thrown  out.    I  have  been 
-fined  10s.  twice  for  two  children,  costs  12s.  6d.  in 
«ach  case,  and  I  think  that  peace  of  mind  and 
healthy  bodies  insured  chean  at  the  price.    Up  to 
the  first  interview  with  the  Bench  I  had  given  the 
flubject  very  little  thought ;    but  a  neighbour  of 
40urs  also  having  a  child  a  month  or  two  older,  and 
ae  we  both  had  the  same  doctor,  he  being  engaged 
for  the  job,  I  thought  he  might  commence  on  my 
neighbour's,  and  I  would  await  result.    They  got 
the  so-called  pure  lymph  from  the  calf,  and  imme- 
diately after  tne  operauon  the  child  broke  out  all 
over  its  body  with  boils  and  sores,  and  for  a  fort- 
night its  parents  were  up  night  and  day  with  it, 
lioverin^  between  life  and  deaui.    They  intimately 
pulled  it  through,  and  the  doctor  says  *'  it  hasn't 
taken,  and  will  have  to  be  done  again."    What  its 
father  said  had  best  not  be  written ;  but  he  declined, 
.and  was  ultimately  haled  before  the  Bench  and  fined 
because  of  the  omission.    This  convinced  me  to  let 
it  alone,  which  I  did,  and  have  done  since.    I  had 
several  conversations  with  the  doctor,  who  always 
Advised  me  to  have  the  child  vaccined,  but  I  de- 
clined.   The  gist  of  the  talk  was,  That  the  bad 
Tnatter  that  broke  out  of  the  youngster  was  some- 
t2iing  that  was  in  it  before,  l>ut  of  which  he  was 


unaware.  As  far  as  he  knew,  there  was  nothing  in 
our  youngster  of  an  impure  character  that  had  to 
come  out,  so  I  decided  v>  have  none  put  in.  The 
subject  is  certainly  in  an  experimental  stage,  and 
we  may  have  some  additional  lif^ht  thrown  on  it 
¥rith  Boyal  Oommission  just  appomted. 

A.  H.  B. 

J 68978.] — ^Vaccination. — On  the  principle  of 
ostnose  or  exosmosCy  a  piece  of  hnt  or  towel 
folded,  say,  four  times,  wrung  out  of  cold  water, 
applied  ixistantly  over  the  seat  of  insertion  and 
repeatedly  renewed  would  be  calculated  to  absorb 
the  vaccme  fluid.  Back  numbers  three  to  four 
years  ago  have  some  items  by  me  describing  how 
moculanon  by  Jenner  himself  was  prevented  in  a 
regiment  of  soldiers  by  the  men  having  taken 
sulphur  daily  for  some  days  previous  to  the 
operation.  Bi  case  "  W.  W."  denres  to  put  the 
latter  item  also  to  a  practical  use,  a  continued 
mnding  of  a  few  grains  of  sulphur  with,  say,  10 
omes  its  weight  of  some  non-medidnal  suostance, 
white  sugar  or  flour  for  instance,  would  give  the 
siUphur  in  a  homoeopathic  form,  the  dose  w  which 
may  vary  from  one  to  Ave  grains  three  times  daily. 
Any  homoeopathic  chemist  would  supply  the  drug  if 
preferred.  Better  still,  however,  would  be  the 
rrequent  inhalation  from  a  phial  (see  back  numbers) 
of  sulphur  in  the  state  of  vapour,  known  chemically 
as  sulphurous  acid.  This  may  ako  be  used  as  a 
lotion  to  the  arm.  .Some  items  illustrating  the 
danger  following  vaccination  shall  follow  this  mem. 

The  Ltdney  Bispenseb. 

[68978.]— Vaccination.— You  can  have  your 
son  vaccinated  with  pure  vaccine  lymph.  Only  one 
operation  is  compulsory.  Do  not  attempt  to  suck 
away  the  vaccine ;  such  an  attempt  would  be  use- 
less. Take  t^e  advice  of  one  who  has  lived  in  a 
country  where  vaccination  is  not  compulsory,  and 
who  has  seen  a  whole  community  decunated  with 
that  awful  disease,  small-pox,  and  have  the  child 
properiy  inoculated.  You  will  be  thankful  for  it  in 
after  years.  S.  Bottokb. 

[68982.]^fWatoli   Traina.— To  "Ex-Watoh- 

3CAXEB." 


f* 


commencmg 
third  fourth 


Wateh  trains  are  usuaUy  14,400, 16,200, 
and  18,000 ;  the  first  named  being  a  very  slow  train, 
giving  4  beats  to  the  second ;  the  second  giving  4^ 
beats ;  and  the  last  named  6  beats  to  the  second — 
usually  found  in  the  '* centre  seconds"  class  of 
watches.  I  append  a  sample  calculation  in  its 
simplest  form,  and  I  feel  sure  you  wiU  grasp  the 
principle  s^ter  a  few  minutes*  study.  C3ount  the 
numbers  of  your  wheels,  commencmg  with  your 

centre  wheel,  and  jot  down  thus^  -g^^      ^s^- 

falbrai  eacape.    j^  ^^  g^^j^^  ^^  -^^  pinions 

72  16 

with  your   "third"  pinion,  thus — 

eswpe.     j^        ^^^g        ^    osbAx^ 

10        10  8 

wheel  by  the  number  of  third  pinion;  multiply  the 
product  by  the  number  of  joia  third  wheel,  dividing 
^is  product  by  your  fourth  pinion,^  multiplying 
again  by  your  fourtti  wheel,  ana  dividing  by  escape 
pmion.  Multiply  this  by  30  (double  the  number  of 
escape- wheel),  for  eadi  tooth  gives  two  beats. 
You  have  now  the  total  number  of  beats  in  an  hour, 
or  one  revolution  of  the  centre  wheel.  Of  course 
you  may  vary  the  number  between  these  trains — 
which  are  commonly  called  "  bastard  "  trains— but 
I  don*t  recommend  any  train  for  a  lever  watch 
under  16,200.  Cement :  A  very  ^ood  cement  for 
ferrules  and  for  diucking  light  arhdes  in  the  lathe 
is  made  as  follows : — ^In  an  iron  ladle  melt  some 
best  yellow  rosin,  and  stir  into  it  some  good  plaster 
of  Paris;  when  about  the  consistency  of  treacle, 
pour  out  on  cold  slab ;  when  cold  it  should  break 
with  a  sharp  metallic  snap ;  if  too  soft  put  in  more 
plaster ;  if  too  hard  more  rosin.  Apply  to  ferrule 
by  softening  in  gas  fiame ;  set  your  pmion  or  wheel 
true  whilst  warm,  and  wh«i  job  is  done  melt  off 
with  oil  in  a  small  metal  cup  or  ladle,  held  over 
gas,  and  made  to  boil ;  rinse  in  benzoline,  and  it  is 
as  dean  as  when  you  started.  Sample  calculation 
of  a  16,200  watch  train  :— 

Third  pinion     10)80    central  wheel. 

8 
75    third  wheel. 


proportional  to  the  number  of  teeth  they  contain. 
The  drivers  multiplied  togettier,  divided  by  the 
followers  multipliea  together,  gives  you  the  value 
of  the  train,  or  the  number  of  rotations  the  last 
follower  makes  to  the  first  driver.  In  watches  the 
wheels  are  the  drivers  and  the  pinions  followers, 
for  we  work  at  what  is  called  a  "  medianical  dis- 
advantage," using  more  power  in  order  to  obtain 
more  speed.  The  calculation  for  the  main  wheel  is 
easy.  It  is  e<}ual  to  the  centre  pinion  multiplied  by 
hours  of  going,  and  divided  by  number  of  turns. 

Thus,  ?Ji_?2.  s  60.  That  disposed  of,  you  proceed 

4 
to  calculate  for  the  number  of  vibrations  per  hour, 
and  then,  the  wheels  divided  by  the  pimons  gives 
you  the  vibrations ;  include  among  the  wheels  the 
'scape-wheel   teeth   multiplied  by  two,  for  each 


Fourth  pinion  10)600 

60 
72 


fourth  wheel. 


120 
420 


'Scape  pinion  8)4320 


tootn  gives  two  vibrations.'  Thus^ 
Centre  wheel  x  third  x  fourth  x  'scape 


X  2 


Third  pin  x  fourth  pin  x  'scape 

=-  vibrations  i>er  hour. 
I  condude  with  a  few  examples : — 
64x60x56x15x2 


8 

X 

8  X 

7 

Another — 

64 

x  60 

X 

63  X 

15 

>< 

2 

8 

X 

8  X 

7 

64 

X  60 

X 

60  X 

15 

X 

2 

8x8x6 


=  14,400  vib.  per  hour. 


=  16,200  vib.  per  hour. 

^  18,000  vib.  per  hour. 

Chables  a.  Jokes. 

[68983.]— Dynamo.— Theoretically,  one  layer  of 
wire  is  the  best.  Practically,  and  especially  in  such 
a  small  armature,  from  three  to  five  layers  fnot  two 
or  four)  is  the  best.  Put  about  lib.  l^o.  22  on  the 
armature,  and  about  71b.  No.  24  on  the  fields. 
Connect  up  in  shunt  with  the  brushes.  You  mi^ht, 
if  your  iron  is  very  soft  and  your  windinff  very  close 
and  neat,  be  able  to  light  six  or  seven  lOc.p.  lamps 
of  12  or  15  volts  each.  You  will  have  to  drive  at 
2,500  revs,  per  minute.  S.  Bottonb. 

[68987.]  —  ICongoose  and  Snakes.  —  Mr. 
<'  £.  L.  G."  is  evidently  not  aware  that  the  mongoose 
is  common  in  India.  I  had  a  tame  one  aboat  my 
bungalow  for  some  years,  daring  whidi  tima  tlie 
« innocent  little  "  cobra  made  himself  scarce. 

BULX. 

[68987.]— HCongoose  and  Snakes.— In  answer 
to^'E.  L.  G.,"  tiiere  is  an  ichneumon  which  is 
common  enough  in  India — ^namely,  the  grey  or 
Indian  mongoose,  and  it  is  the  best  of  all  for  de- 
stroying vermin,  such  as  rats,  &c.  All  the  ichneu- 
mons^nll  kill  and  eat  snakes  and  small  reptiles. 
Besides  the  Indian  mongoose  there  is  also  the 
Egyptian  variety,  the  South  African,  and  a  larger 
blacK  one  found  in  West  Africa,  which  is  more  deli- 
cate than  the  others.  I  have  kept  the  three  first- 
named  varieties.  They  feel  the  climatic  change  in 
this  country,  and  some  of  mine  died  of  lung  disease ; 
but  one  Egyptian  banded  Mongoose  lived  for  two 
years,  and  was  very  tame  and  affectionate,  foUow- 
mg  ito  owners  like  a  dog.  Mongooses  are  sometimes 
sent  to  the  Colonies  and  to  the  Sandwich  Islands  by 
a  well-known  importer  of  animals  in  Liverpool.  I 
should  think  Australia  ought  to  suit  them,  they 
drink  very  little  water.  Jhey  are  credited  in  India 
with  killing  the  cobra,  and  I  nave  no  doubt  they  do. 
This  snake  is  very  dow  in  striking,  and  the  mon- 
goose is  very  active  and  perfectly  fearless  and 
courageous.  I  do  not  know  if  it  is  true  that  when 
bitten  by  a  poisonous  snake,  it  seeks  an  antidote,  as 
is  sometimes  steted.  The  acuteneas  of  the  sense  of 
hearing  and  of  smell  in  this  animal  is  something 
wonderful.  A..  B.  B. 


another 
as  an 


double  the  number  of  escape- 

wheel  teeth. 

16200  beate  in  an  hour. 

— Ex-WATOHaUXBB. 

[68982.]— Watch     Trains.— The    number    of 
rotations  the  wheels  and  pinions  make  is  inversely 


TTtllity  of  Hobbies.— Said  a  gentleman  who 
has  seen  much  of  human  life,  and  was  him- 
self an  enthusiastic  student  at  threescore  years : 
"No  man  in  this  world  can  be  happy  with- 
out a  hobby."  With  this  as  a  text 
scholarly  and  amiable  hobby-rider  said, 
introduction  to  a  lecture  upon  his  favourite  study : 
'*  Indeed,  for  diverting  our  minds  from  the  little 
croBsea  which  we  all  have  to  bear,  there  is  no  earthly 
solace  so  healing  as  a  subject  in  which  we  are  in- 
tensely interest^ — something  to  which  the  thoughte 
may  at  any  moment  recur  when  weary  of  the  sug- 
gestions we  would  escape.  When,  in  addition  to 
being  an  innocent  diversion,  ours  is  a  useful 
study,  we  and  our  feUow-mortals  are  alike 
gainers.  The  person  who  passes  through  life 
without  being  an  enthusiastic  student  of  aomething 
loses  more  ttian  he  can  appreciate.  I  emphasise 
the  something,  because  nothing  but  natural  selec- 
tion can  decide  what  ought  to  be  each  person's  field 
of  work.  Nature  is  generous;  the  field  is  the 
world.  With  one  it  may  be  rooks  or  ferns,  with 
another  mosses  or  oaks;  or,  leaving  untamed 
nature  for  applied  science,  it  may  be  the  steam- 
engine  or  the  telescope,  the  field  of  language  or  ^e 
human  form.  No  person  has  a  right  to  say.  My 
study  is  important,  and  yours  is  useless.'  Each 
man^s  hobby  is  really  for  him  the  most  valuaWe 
addition  he  can  make  to  his  own  happiness,  and  the 
most  precious  contribution  on  his  part  to  tiie  sum 
total  of  human  felicity  and  general  knowledge.  — 
Untvertal  Tinker. 
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QUERIES. 

[68889.]— CtooUxLgr  ApparatiiB  fbr  an  Invalid's 
Boom.— InfonDatioa  reqidxed  how  to  makeapunkha. 
Ib  oloekwork  actuated  by  a  falling  weight  to  be  depended 
upon  t  I  want  to  keep  a  room  96xt.  by  16ft  by  IMt  cool 
for  an  inralid  who  has  been,  and  u.  Buffering  terribly 
from  pain.  He  is  now  enttrelv  oonflned  to  bed,  and  quite 
unable  to  stand  or  moreout  ox  bed.  He  suffers  yery  much 
fltam  the  Bwdterinff  heat  we  are  now  experienomg  ha« 
(Bath) .  I  fear  a  rdngexmting  apparatus  and  engine  would 
ahake  the  room  too  much,  and  a  fountain  is  too  noisy. 
Any  inforouition  wocdd  be  greatly  esteemed  by— D.  H. 

rr68990.1-"llona'»  aueen"  Paddle-Whoel.- 
Kmdly  give  me  weight  of  the  paddle-wheel  of  the  Monae 
Queen  tiott  and  oblige.  The  wheel  came  off  during  a  trip 
nom  the  Isle  oi  Man  to  Fleetwood.— Thomas  Cmonsa. 

[66801.1— Temperln^.-Hsnythanksto  "Nun.  Dor.*' 
for  his  imormation  on  hoes.  I  have  already  tried  several 
yeazi,  but  could  not  succeed  to  my  satisfaction,  and  could 
not  get  hold  of  anv  one  to  show  me  properly ;  but  hearing 
of  the  "  E.  H."  I  took  several  numbers  in,  to  see  how  it 
woiked,  then  I  wrote  my  first  querv,  hoping  to  get  all  the 
information  required.  Now,  can  "Nun.  Dor."  tell  me  if 
mill-billa  are  tempered  only  by  practice  and  experience, 
or  whether  there  are  redpes  for  that  purpose.  I  have 
teied  them  by  hammerizig  and  tempering  them  as  I  would 
a  cold  chisel ;  and  also  by  a  recipe  I  got  from  a  roadster : 
but  all  to  no  purpose.  It  would  be  a  benefit  to  me ;  and 
also  it  would  be  convenient  to  the  miller  that  lives  dose 
by,  for  he  has  to  send  his  bills  a  long  way  to  j^et  tiiem 
done.  If  **  Nun.  Dor."  can  give  me  any  information  what- 
ever I  shall  be  thankful,  for  I  wbh  to  be  as  useful  as  I 
can  to  the  oommunity  that  I  live  in.— W.  F. 

L68909.J  —  Benderlnff  Omde  OarboUo  Aoid 
Somble.— I  have  tried  in  vain  to  render  the  crude 
carbolic  add  soluble,  so  as  to  mix  readily  in  cold  water. 
How  is  it  done  T  There  is  evidently  in  the  market  several 
prepaiatlQiUi  purporting  to  be  carbolio  add  for  sheep- 
dipping  purposes,  fto.  I  have  tried  through  Allen's 
"Oommefdal  Omuio  Analysis,"  Vol.  II.,  to  find  the  line, 
butambaifled.  will  some  in  the  know  kindly  oblige  !— 
Abmt  Hospitax.  Cokpousdai. 

[680i».1-QTavitation.— I  believe  it  is  stated  that 
tihe  height  to  which  a  stone  is  thrown  maybe  estimated  Irjr 
recording  the  number  of  seconds  from  the  moment  it  is 
cgeoted  untQ  it  reaches  the  earth,  and  taking  half  the 
result.  Am  I  correct  if  I  estimate  the  progress  of  a  stone 
in  the  following  manner.  If  it  were  thrown  vertically  up, 
and  it  ocoupied  a  period  of  six  seooads  by.  the  time  it 
readied  the  earth,  vis:— 

Feet 

First  second 80 ) 

Second  do 48  [Ascent 

Third   do 16; 

Fourth  do 16) 

Fifth;   do % 48}  Descent 

8ixth:i4o.    80) 

2)988 

Of  course  this  is  taking  16ft  per  second  ss  being  the 
ron^  estimate  at  which  all  bodiea  are  attxaoted  at  the 
surface  of  tilie  earth.  Has  this  theory  ever  been  proved 
by  experiment,  and  is  the  speed  in  the  ascent  exactly  pro- 
portifmal  to  the  descent  I— kkugstat. 

[68894.1— Xagxieto  Bell.— I  have  a  short  telephone 
line  (about  60  yards  in  length),  on  whidi  I  want  to  use 
maneto-beUs.  Would  Mr.  F.  C.  Allsopp  oblige  me  with 
a  short  descxiption  of  a  simple  form  of  magneto-beU  with 
generator  t— Talxbd-l'-ilm. 

[68996.]— Bleotro-XotorforSmall  Boat— Kindly 
oblige  me  with  the  proportions,  weight,  and  sise  of  wire 
of  an  electro-motor  smtable  for  driving  a  small  boat  for 
fonrpersoos.  Thediameter  of  present  serew-shaftatpresent 
driven  by  small  steam-engine,  is  l^in.  What  smf  ace  of 
storage  battet7  would  be  necessary ;  and  woulda  dindicate 
of motorbe  smtable  forchaxving  storage  batteries  t  would 
it  be  advisable  to  make  the  motor  on  the  lines  of  the 
model  motor  deicribed  by  Mr.  Bottonet  I  have 
plenty  of  power  for  chaxving.  Suppose  soeumulaton  axe 
cfaaiged,  how  loog  wOT  they  remain  so  before  being 
uaed  1— Mac  Juts,  Oslcutta. 

£68096.1  -  Battanr  for  Five-Oandle  Lirht.  - 
What  is  the  moat  economical  battery  to  use  to  light  a  five- 
candle  light  at  interrals  t  I  want  it  so  I  can  touch  a 
button,  and  have  light  enough  to  see  the  time  in  the  night 


It  win  xieed  the  battery  but  a  moment ;  but  I  want  a 
battery  that  can  be  left  without  care  as  long  as  posdble. 
Will  someone  please  describe  battery,  and  name  number 
of  cells  needed  for  the  above  light— F.  S.  Mobtox. 

[68807.]— Laihe.— What  sise  iron  whed  and  weight 
would  be  most  suitable  for  4|in.  centre  lathe,  for  light 
work,  wood-turning!— BAxaa. 

[68098.]— French  Metal  Faotoriea.- Oan  anv 
readers  give  me  any  information  ivspectln^  any  iron  and 
steel,  or  wire  works  in  or  near  Paris ;  and  is  it  possible  to 
obtain  admisnon  to  any  of  them  while  on  a  visit  to  the 
exhibition  T— H.  B.  H. 

[68909.]— Hot-Air  Ensine.- Will  some  kind  reader 
please  give  me  a  slight  sketch  of  a  model  hot-air  engine 
suitable  for  driving  small  models,  or  boat  t— O. 

[69000.] —Secondary  Battery.— I  am  extremdy 
anxious  to  make  a  set  of  accumulators  to  give  about  60v. 
8am.  I  understand  they  are  troublesome  imd  expensive. 
I  have  been  recommended  to  buy  them.  I  amindinedto 
try  and  manufacture  them ;  but  I  am  somewhat  afraid 
that  my  time,  monepr,  and  patience  would  be  thrown 
away.  It  would  be  mterestin^  to  dectrical  amateurs  if 
someone  who  has  tried  will  kindly  give  us  the  result  of 
his  experience,  his  failure,  or  success.  I  want  to  Imow 
partieiuars  of  make,  number  of  ceUs,  dimendons,  and 
method  of  mixing  and  affixing  the  red  lead,  A«.— M.A.C 

• 

[69001.J— Problem.— I  have  four  weights,  with  which 
I  can  weigh  any  number  of  pounds,  from  1  to  40  indusive. 
What  are  the  weights  t  Is  tnis  problem  capaUe  of  mathe- 
matical treatment!— and  if  so,  how  wouul  one  proceed 
withit!-X. 

[69002.]— Bricks.— Can  any  reader  give  me  a  descrip- 
tion of  the  following  bricks :— red  and  white  Suffolks,  red, 
white  and  black  Buobets,  Cowley  and  Kent  bricks,  Sussex 
bricks,  yellow  and  pale  inalms,  Brosdey  and  Stafforddiire 
bricks,  Buabon,  (raults,  and  Berkshire  bricks;  also  a 
description  of  the  days  from   which  they  are  made. — 

BaiGKLAYEB. 

[69003.]— Piano  Keys— Woodwork.— I  bought  a 
piano  a  few  weeks  ago  at  a  sole.  On  getting  it  home  I 
notioed  a  discharge  of  very  fine  dust  in  front  of  the  keys 
when  played  on.  Searching  for  the  cause,  I  discovered  a 
number  of  minute  circular  holes,  varyix^  in  size  and 
quantity,  in  fully  one  half  of  the  keys.  I  have  been  told 
bv  some  it  was  orv-rot,  by  others  that  it  is  a  wood-worm. 
Giin  any  reader  t&l  me  deflnitdy  what  it  is  I— and  of  any 
remedy  to  stay  further  destruction.  I  also  bought  a 
terrestrial  globe,  and  two  hall-chaixs,  which  are  in  the 
same  condition.— Asrxious. 

[69004.]— Fluorine.— Will,  or  can,  any  one  tell  me 
how  to  test  the  ash  of  wheat  for  fluorine,  which  is  nresent 
in  too  small  a  quantity  to  detect  it  by  hading  H38O4,  and 
thereby  etching  glass.— Opkbativb. 

[60006.1— Clock  Oleaninff.— I  have  deaned  a  dock 
whidi  had  been  lyin^^  idle  for  a  few  years,  and  am  in  a 
fix  about  the  striking  part  Fbr  example,  say  at  six 
o*dock  it  strikes  six,  snd  then  at  six-thir^  it  strikes  seven. 
I  think  it  should  only  strike  the  hour.  Will  some  one 
kindly  aid  me,  and  be  very^  explidt  in  replying,  as  I  don't 
know  the  names  of  the  works.  This  is  my  £ust  attempt 
The  other  part  works  well.— EKinEAvouB. 

[69006.]— a.E.B.  Sinffle  Drivers.- Would 'any 
readers  favour  me  with  a  sketch  of  any  Q.E.R.  single,  six 
wheels  to  tender ;  also  numbers  of  any  singles ;  also  sketch 
of  Ko.  69  lUrlie  tank  engine ;  also  G.E.B.— B.  8.  B. 

[6e007.]-Fanlty  Kedioal  Coll.- I  have  made  a 
coil  of  the  following  dimensions :  bobbin  7in.  long,  with 
lin.  core.  I  have  put  four  la^rers  of  24*s  cotton-covered 
wire  for  primary.  Secondanr  is  wound  with  one  pound  of 
86's  cc.  wire.  I  have  wouna  it  for  four  powers,  idlowing 
4os.  to  each,  and  havw  been  very  careful  m  soldering  ends 
of  eadi  power  together.  I  have  a  separate  contact  breaker 
in  drcmt  with  primary,  and  the  primary  circuit  works 
vesy  well.  Witn  two  pint  Bunsens  I  only  get  a  very 
feeble  current  on  first  power,  and  only  slightly  mors  on 
the  others.  Will  some  friend  kindlypoint  out  where  my 
mistake  lies,  and  greatly  obUge.— G.  w  abbbs. 

[6900a]  —  Cubical  Oontents.  —  Will  some  kind 
reader  kindly  give  me  rule  for  finding  the  cubic  contents 
ofthefoUowinflT  frustum  of  a  cone  14^tn.  diam.  at  top, 
7|in.  diam  at  cxittom,  lUin.  deep,  or  any  such  cone,  by 
dedmals,  as  I  do  not  understand  anything  else ;  also  cubic 
contents  of  a  true  cone.— A.  C.  Crambxbs. 

[69009.]— Blowpipe  for  Braainff.— Will  any  kind 
fnend  please  inform  me  how  to  make  an  efficient  and 
suitable  blowpipe  (such  as  I  presume  bicyde  maker's  use) 
for  braxinff  together  the  various  parts  of  a  bicvde,  as  I 
have  all  the  various  rough  parts  of  a  safety  oicyde  to 
brase.  A  sketch  with  dimensions  would  oblige.  I  may 
state  that  I  can  obtain  a  good  suf^ly  of  gas.— w.  O.  O.    • 

-  [69010.]— Proteotins  Felt  Hat.— Wai  some  kind 
reader  say  what  is  a  good  thing  to  protect  a  f dt  hat  from 
the  wet  weather,  &c.  I— WoBxiiro  Man. 

[60011.]— Battery.— Will  S.  Bottone  or  some  other 
reader  kindly  tdlme  why  4  quartdiromic-add  batteries  will 
not  light  8. 6-volt  6c.p.  incandescent  lamp  properly,  Ediran- 
Swanl  The  batteries  consist  of  two  corrugatea  carbon 
plates,  one  each  side  of  porous  pot,  with  three  parts  of 
chromic  add,  six  sulphuxic  acid,  and  deven  water,  and  a 
rod  of  zinc  ixidde  porous  pot,  with  one  sulphuric  add  to 
ten  of  water.  The  lamp  when  joined  on  a  diort  oironit 
does  not  give  out  a  light  equal  to  an  ordinary  candle.  I 
suppose  a  6c.p.  Ediaon-Bwan  lamp  will  give  out  a  better 
light  than  one  ordinary  candle.— Ttbo. 

[60012.]— Ghlaainfir  Tiles.— How  are  those  earthen- 
ware tiles  and  fenders  used  in  fireplaces  glased,  and  ^at 
is  the  glase  composed  of,  and  what  heat  is  requued !— W. 

WlLSOW. 

[60018.]— Evaporation  of  Aoid  in  BanieU 
Battery.— Would  fed  much  obliged  if  any  of  our  readieni 
would  tea  me  how  to  prevent  this  in  future.  I  have  the 
battery  set  at  a  door  working  an  dectxic  bdl.  All  the 
■ulphuric  add  and  part  of  the  oupric  sulphate  are 
evaporated  in  four  days.— O.  3£ 

[69014.]— Lathe  Adjnnots.— Can  any  of  your  con- 
trimitors  inform  me  how  to  divide— for  lathe  work— the 
are  of  a  quadrant  of  an  ellipse,  of  which  the  semi-axes  are 
A  and  B,  into  n  equal  parts  T  Moreover,  is  there  sny 
mechanical  contrivance  that  will  accomplish  this !  ItsBibly 


**M.I.C.B.  (Bath),*'  or  "aC.B."maybeBhleto«u«^^ 
^r  ■  A.  K.  G* 

r6»oi5.]— Papier-Maolie  Ziining  for  Tea*. 
—Would  any  one  kindljr  tell  me  how  to  niMke  ,^ 
m&di^  to  be  applied  in  thin  lajrexa,  to  make  an  «rti^eL 
a  thin  tea-tray  waterproof  if  posdble.    The  utidTj 
question  will  have  many  corves.— W.  L.  0.  '  i 

[69016.]— Bailway  Qzadienta.— Can  say  of  ^ 
correspondents  give  me  a  list  of  some  of  the  d«M 
gradients  on  our  railways  in  Knglsnd,  with  their  po«^ 
proportion  of  ascent  lengthfana  to  what  line  they  b^ 
Near  here,  at  Broadway,  in  Dorsetshire,  there  ii  a  tnm 
of  1  in  44  on  a  curve  about  a  quarter  of  a  mu*  lod 
Would  this  be  considered  too  ste^  for  oonvem«]t  tms 
ling!  What  additional  weight  is  nut  on  the  eogioFbri 
gradient  such  as  this!  I  think  if  Mr.  StretUm  or  m 
other  experienced  correspondent  could  kindly  gmt, 
answer  to  this  query,  it  xni^t  be  of  great  interest  to  oiiia 
besides  myself. —W.  E.  C.  B. 

[690l7.]-Self-Steerinff  fbr  B.D.  ;Safety.-I  a 

constructing  a  safety  with  a  spnng  fiame  of  a.j  n 
dedgn,  and  I  wish  to  mdude  all  toe  latest  impitrreaKa^ 
Bvervthing  is  settled  but  tiie  steoinsr  gear.  I  wi<<t  j 
posdole,  for  an  anangement  that  will  permit  the  \v^\ 
befnff  removed  from  me  handles  without  rei^  tu  ui 
speed  of  the  maohine.  All  the  stzaaght-steeren  1  hn 
seen  will  not  run  dowly,  and  they  require  the  fasadi^ 
guide  them  dear  of  a  stone.  The  frame  is  of  the  ptnlb^i 
gram  type,  with  curved  front  forks  and  socket  Bte«riiig.< 
A.  F.  BHAXBSPmAB,  DxBsden. 

[60013.]  -Ferric  Ohloride  Battery. -WooU  }b 
Mason  ikindly  explain  whether  under  the  abort  bab 
[reply  90061]  he  means  the  sin^  cell  MmufKrom  a 
carbon  and  iron,  in  which  the  ferric  chloride  is  redocri  b| 
the  iron  to  ferrous  ohloride.  and  is  then  renovated  br  r,ct 
enosed  in  flat  vessds  to  the  air,  re-depositing  tk  d^ 
solved  iron  as  ferric  oxide.  The  ooly  waate  is  ia  Uu  ra 
and  I  think  this  anangement  would  be  useful  in  rjrSt 
where  ferric  oxide  and  dectridt^  are  both  used.  Wj«l! 
the  above  battery  suit  for  lighting,  say,  60  ordiiurr  n«!< 
miners*  lamps !  What  sise  and  number  of  coUs  vuuHtt 
required !  Being  of  small  intensity,  could  not  snot 
pairs  be  joined  in  series  in  esch  cell  without  muchku 
age !— Coal. 

[69019.]— Boiler  Goverinff  Composition.-^ 
any  reader  advise  me  as  to  a  practical  method  of  pr^pvisi 
a  non-conducting  compodtion  for  covering  boU^*3 
steam  pipes.  I  have  g[ot  back  numbers  for  two  xtMs%,  !a 
cannot  find  the  above  m  them.— F.  W.  BxK!f  ard. 

[Nothing  beats  Bell's  Asbestos  Boiler  Catena  C« 
position.  We  have  recently  re-covered  .our  own  \>^Js 
with  it,  and  it  gives  perfect  satisfaction.— Eu. "  EX'", 

[69090.]— Bat-Trap  Bicycle  PedalB.-Ii  th? 
any  way  of  preventing  the  spuces  piercing  the  bbat  c'l 
and  sticking  in  one's  fooL  Oould  a  sted  sdi*  U  vsKi 
covered  with  rubber  or  leather  T— A.  F.  SuA£^c»rM 
Dresden. 

[69021.1— Sorew-Cutting'.—Will  somepracticjJUtJ 
hand  kincUy  explain  the  method  of  droppiog^  nat  la  1^4 
right  place  for  starting  again,  in  cutting  oruken  patrbf>i.  J 
4  l-wi  threads  per  inch,  with  a  lead  screw  ^  pitc*!:  i^i 
odd  threads  as  7  per  inch,  lathe  saddle  nm  M:k  h 
taking  nut  out  of  screw;  idso  kindly  inform  mf  Lf:: 
regulate  compound  rest  to  give  aoaurste  tapfr  m  \yxsi 
axid  turning  tapers  for  good  fits  I— 'PaBwrice.  Tcmzi. 

[69023.]  —  Inetantaneoua  Photography-  -  ^: 
anyone  kindly  infoxxn  me  how  to  phoUMrriph  a  j^n 
trotting ;  also  which  shutter  is  best  suited  fbr  it !  I  tr 
tried  it  with  a  Ijuioaster's  ^istantograph  and  Beidn 
Shutter,  but  always  failed  to  get  a  sharp  picture,  the  -tc 
Une  of  the  animal  appearing  very  shaky  aad  oustj  - 

AXATXUB. 

[60023.]— Blectric  I«anncliea.^In  view  of  th'k 
that  dsctric  launches  axe  now  successfully  ruaniog  aa  t 
Thames,  and  that  convenient  stations  for  redisrguK' 
accumulators  have  been  established  there,  many  ofjc 
mechanical  readers  might  like  to  try  their  hand  at  a. 
struoting  the  roiuidte  motor  and  other  anpartaaa^ 
Will  some  one  kindlv  say  if  this  work  would  com*'  vif 
the  province  of  a  skuled  turner,  and  give  some  instmr*.  ^ 
in  rdation  to  the  electrical  part  of  theappaiutos,  snd  •• 
where  the  easting  and  materials  can  be  obtained.  I  u^ 
it  that  the  dectnc  motor,  &a. ,  are  less  trouble  and  ex^^' 
to  make  than  a  boiler  and  engine.  As  an  electrio  )aa&. 
has  Its  madiinery  stowed  away  oat  of  sight,  tod  u 
whole  lezigth  of  the  boat  is  {naotieally  open  uxi  v, 
obstructed,  I  think  that  a  veasd  some  twelve  to  if^ 
feet  long,  to  cany  two  or  three  people,  would  ansvff  oji 
amateurs*  requirements :  so  peraaps  some  correspood-c: 
will  give  information  of  the  electric  machineiT  r^tu-** 
for  sudi  a  boat,  whidi  I  imagine  would  not  pc««ct  f« 
midable  difficulties  in  its  ooxutruetion.    I  dioold  ii»<  -' 

Slad  to  know  the  best  and  dmplest  form  of  motor,  Utttf 
:&,  and  the  probable  cost  of  same.— PL'yca. 

[69034.1-aauffintr  Keys.— WiU  some  kind  irie 
please  inform  me  of  the  best  way  to  gauge  Chabb'o  as 
other  makes  of  pipe  ke]rs  !  When  making  extrs  0^ 
find  in  making  soUd  pipe  that  a  watchxnsko'f  sIm' 

re  is  the  best  ^  but  inien  I  come  to  the  pipe  I  hs«« 

Iv  number  misflts.    I  can  account  for  it  in  th»  vsj 
.t  there  is  a  variation  in  the  sobstanoe  which  tbramvt 
out  gauging  over  alL— >H.  A.  Staxuct. 

[69029.]- ChemioaL— Am  dedvoos  of  mddnt?  ^ 
corallin  (yellow).  Can  any  reader  of  the  "  E.  M."  ssff^ 
a  method  by  which  I  can  get  a  bath  at  llO""  C.  r-Cauu^'i' 
Studb.nt. 

[09096.1— Expansion  Xovement  in  B&f^H 
am  desirous  to  at  expansion  movement  to  thi)  ''>^™]^ 
of  a  small  engine.  WiU  anyone  who  knows  ktodlf  ■«• 
me  the  simplest  means  of  doing  this*  so  as  to  <»(  '^"^^ 
where  desirad.  1  have  seen  two  eccentrics  o«d  f^t  ^ 
purpose ;  but  this  seems  far  from  simple.— T.  0. 0. 

[69027.]-BraBinff  Heartli.-Wm  aoy^**?^ 
explain  a  cheap  form  of  blow^pe  to  use  Ntt<  0^ 
ordinary  foige,  with  hints  on  uimg  same ;  a^  *  ^^ 
brasing  by  gas  blowpipe  would  be  better  bim  dMpvt*^ 
in  forge  £(re  t— AimioirY,  Essex. 

[690a6.J-To  Mr.  Vaaon.-!  have  a  bsU  iA^*;1 
work.     It  is  mostly  used  for  calXi&if  esxr^f  tsm  i* 
workshop  to  thediop  below  it.  and  waking  asfoae  OT?  j 
morning.    For  this  purpose  it  is  oonneoted  to  •^'^  ' 


Jmr  6, 


ENGLISH  MEOHANIO  AND  WOBLD  OF  BOIENOB:    No.  1,267, 


401 


^ **®f w iitorobetter xeralt    I  have  ecamined ^e 

rL'mJr  gS3u  to  the  platanum  screw:  but  if  the  hammer 
"^  W  itwoVka  »n  nght.  I  thought  the  aprrngmght 
■^''''  S.il  Sa^rmaSitweakerThut  it  is  no  better. 
?.^^^8;S«^SnS  back  nimber..  but  with  the 
^"T  SS.^e^  you  wiU  be  able  to  kelp  me  out  of 

rfl9029 1-Tablets  for  Wamerke's  SenBito- 
«W  *-I  have  a  Wanieike's  .eMitometer.  and  the 
2?«iSJ;  lumtooua  toWct  has  been  spoflt  by  the  cUmate. 
f*^?!!^^ is  laTelT  to  last  many  months  here,  could  any 
ife  teU^  h?w  to  iLSe^ily  6esh  standard  luminous 
ablets  t-As8AJl.  . 

rff»30  l-Ironmonfirery.-Being  about  to  start  in 
^.Sr^'inS^SS  account  as  a  small  ironmonger  and 
SkrT?a?JS  JSS^lBhoujd  fed  -nd  «rte«m  ita 
Si^tSvour  if  anyone  can  infom  me  wl»»*  "  *»« 
^n™t  to  charge  upon  the  wholesale  pnpe  as  a  rule,  as 
SL?Xdnoea^^in  the  pricing  of  Roods,  and  I 
^^o^cBxe  to'Sarge  modera&yT^  ?«uc^^  Hdp  me 

Suii*.  oV  point  me  to  any  ^«ror V'w^i^ifc^  l^^ 
SuXibliged.  Then  I  require  to  know  what  books  aw 
SSi^r  the  keeping  of  tiie  foounte  ^  a  nnsa 
KS?in  correct  state,  ^d  how  to  ^^^^J^ 
Si  when  they  run  into  <«fi«%.«~<*  "MfJ5^^ 
I^  do  the  whole  numbers,  but  these  '»»£^<g^J^!{ 
n^Do  you  know  of  a  cheap  book  on  the  keepmg of 

A  PAPBE  on  the  «'  Surface  Ojurrata  of  tte  Noi^ 
Atlantic,"  was  recently  read  Wore  the  Pmtb 
i^emy  of  Sciences,  by  Prince  Albert  of  Monsjo. 
Of  the  1,676  floats  cast  into  the  sea  during  the 
recent  explorations  of  the  HirtmdelU,  as  manv  as 
146  have  already  been  recovered  at^nous  pomts  of 
the  seaboard,  anpsrentiy  demonstrating  a  oircuUx 
movement  of  &e  surface  waters  round  a  point 
situated  somewhere  to  tiie  BOuth-WMt  of  tte 
Azores.  The  outer  edge  of  this  current  seto^^ 
north-east,  to  the  nSrhbourhood  o^^e,^'^*?^ 
Channel,  where  it  is  deflected  wjt*^;^"'^.  *1^SL ^f 
coasts  o\  Europe  and  Africa  to  l^e  Canaries,  thenoe 
trending  south-east  to  the  equatorial  current,  tons 
completing  the  circuit  by  merging  in  the  Gulf 
Stream. 

The  Propliylaxis  of  PhtliUl«.-The  Address 
in  Medicine  delivered  at  the  ^^JJy-seventh  a^ual 
meeting  of  tiie  Medical   Sode^  of  tiie  ^^  o« 
Penn^vaniaon  the  ^thinst.,  by  Dr.  J.  C.Wflwn^ 
Philadelphia,  dealt  with  the  subject  of  the  Etiology 
and  Prophylaxis  of  Tuberculous  I>iMf»«  ^"^•^^ 
MedicJlTew^,  Jnne  8th);  .  Dr.  Wdson  fdopts  to 
the  fuU  the  -bacillary  origin  of  tu^'^°5f»  "^J 
spoke  most  hopefully  of  the  poaabdities  in  the  way 
of  preventioia  whiii  such  a  doctrine  entails.    He 
advMoed  a  series  of  general  propositions,  which  he 
bussed  in  ample  ditail-yu.  :-l.  Tubercular  w 
aepediicinfc^cdous  disewe.    2.  The  ooiwhtutio^ 
maSfestatioias  are  not  directiy  due  to  thebac^, 
but  to  toxic  principles  CTolved  during  *5?lLf^!jS 
and  multipUbation.    3.  Tuberculosis  is  directiy  and 
indirectiy  communicable  from  *^^^«^J?  ^ 
healthy  mdiwidual.    4.  It  is  not  m  tiie  ordinaij 
sense  Witary.  6.  A  rational  scientiflcMprophyla^ 
is  practicable  botii   as  regards  «»div^uab  Mid 
coiinumties.     In  tiie   Mine  ioumsl.  o^  another 
naffe     is    riven  the  text  of  an   important   re- 
^§?'  fi^SdS    by  request    to    tiie    Board   of 
fiealth    of    New   York    ttty   br   Drs.    T.   M. 
Prudden,  H.  M.  Biggs,  and  H.  P.  toom^   ^^t 
report  it  is  stated  that  it  has  ^>««n  proved  "Wnd 
a  !ioubt  ttiat  a  Uving  gam,  called  <^e  Jubercle 
bacillus,  is  tiie  cause  and  tiie  only  cause  of  tuber- 
culosis " ;  that  tuberculosis  may  ^ect  anv  organ 
of  the   body,  but  most  frequently  f  ^ofvM  the 
lungs;  tiiat  it  is  abundantly  proved  to  be  tians- 
mSSdbrmeat  or  milk  ^^^^^^^.^^'^ 
The  report  tiien  goes  on  to  show  ^^^V^^ 
exist  i^e  sputa?  and  in  the  air  m^  dried  state, 
and  that  tiiSe  ie  great.dangej^  of  transmi«^^ 
inhalation  of  air  conteining  ^^  ^uat.    A  habi^ 
to  tiie  disease  is  hereditarily  t«^«°»t*?^»  *?1,^? 
frequent  occurrence  of  wveral  cases  in  a  famly 
d<^  not  necewarily  involve  heredity,  but  ra^er 
the  constant  exposure  to  JontagiOTL.  ^Hcjice  ti^ 
advocate   tiie  rigid   offidal  mspection   of   caWe, 
and  destruction  of  all  tiiberculous  animaJs.    They 
also  advise  tiie  destruction  of  sputum,  by  seeing 
that   patients   always   exgectorato   "^^   c^P  ^* 
is  su^ested  tiiese  be    of    wood  or  P^teboard. 
so    aP  to    be    easily    burnt),    and    where  per- 

sons  are  not  confined  to  ^«x>™?  °'  ^^S^t  SkI 
pectoration  into  handkerchiefs,  whidi  ^^^  at  the 
Srliest  possible  moment  be  Boalwdm  »  "J^^^* 
6  per  ceilt.  of  carbolic  add.  tiien  J^^^^  imd  wash^. 
A^kwing  is  given  of  ^^^f^^^^^J 

holding  about  tiiree  fluid  ounces,  and  steaded  as  a 
receptSde  for  tiie  sputum,  so  as  to  ob^  the 
nec^ty  of  expectorating  eitiier  on  tbefloor,  ot 
street,  or  into  a  handkerchief .    I*  .^„«^  P^^ 

out  tl^at  an  individual  who  »  ™«>^f^™yi^5?" 
he  take  great  care,  reinfect  himself .  They  father 
advocate™rough'ventUatipn  oflargepub^bmld. 
ings,  tiie  deanang  and  disinfedaon  of  rooms  in 
^vite  housMi^  hospitid  wards  occulted  bythe 
Shtiiisical.  and  tiie  obligation  of  stownship  com- 
panies to  iumish  separate  apartanents  for  owiJ^P; 
^9^  Tlie  lines  ofthe  report  tiius  foUow  dosdy 
upon  tho«e  laid. down  by  Dr.  Comet.— Xam?<rf. 


CHESS. 


•  ♦♦ 


All  oommunioations  f »'  tiifa  deMitoent  must  be 
addressed  to  "  J.  Piaaoa,  KnoUaide,  Yawl,  Lyme  Begis, 
Dorset."  

PEOBLBMMCLVI.— BvG.^r.  Slatsb. 
Black, 


AHSWEES  TO  COSBESFOIISEVTS. 


•  •  Att  eommvMUa^mu  ahould  U  addrtMed  to  fAs  BoROB 
Ekolxsh  Hbohasio,  83S,  Stnmd,  W.O, 


HINTB  TO  COBBBSPONDENTS. 


LWrito  on  tme  side  of  theimper  only,  «»*  P?*S?T?Sf! 
for  iUustratiooa  on  sepaiate  ijieoea  of  paper-  «• -^  ^^JS" 
to  queries,  and  when  answering  quenee  P;*™  J.  ^^5™ 
as  wdl  as  tiie  tities.of  the  auenosto  ^^^««2^ 
refer.  8.  No  diaige  is  made  for  inaejtmg  letters,  quenee. 
^replies.  *•  !-«»««  or  queriw  asking  for  ad^^^ 
manifaetnxera  or  eoiresnondeats,  or  where  tools  or  o^« 
artidee can  be punshasei  or repUee grrog suchmf «^ 

tton,  osnnot  be  insetted  except  as  advertiaementoi.  6.  Ko 
auestion  addng  for  eduMtional  or  lousntiilo  mf ormation 
iiSwedSough  tiie  poet.  6.  lietters  sent  to  egre- 
vpondents,  under  cover  to  the  Bditor.  are  »ot  forwwded, 
and  the  names  of  oorrespondents  are  not  given  to  m- 
quirers*  __^ 

V  Attention  is  espedaUy  drawn  to  Knt  No.  4.    Ihe 
..!L  A^^^^  f^  i«M:«mi.  nuensB.  and  reoUes  is  meant  for 


White,  [8  +  8 

White  to  i>lay  and  mate  in  two  moves. 


SoLtmov  TO  1,154. 


•    White* 

1.  Kt-a  B  S. 
9.  ^K  B  5. 

8.  ^-QBSmates. 

2.  KtrK  2.  (di)  &c 
2.  QrK  6  (di)  &C. 
2.  QrQ  B  7  (eh)  &c. 


SUuh. 

1.  KtakesKt  (a). 

2.  Anything. 

{a)  1.  K-Q6(ft). 
(6)  1.  P  takes  Kt(c). 
(e)  1.  P  Queens,  &o. 


NOTICES  TO  COBRB8PONDBNT8. 

CoaasoT  solutions  to  I.IM  by  W.  OlgJvOT  (dtud  if 
1.  ^^?1(B  or  B) ;  triple  If  1.  P-KTb).  J-  Bnrden  (ditto). 
Fr.  Fernando,  W.  L.  Martin,  F.  C.  Cook  (dual :  remaric- 
abiy  Mod ;  viy  difficult),  Janus ;  to  1.153  by  Janus,  W. 
Jay,  ETsandwi  (but  wrong  in  1.  kIbs.  astiieonlypUy 

ii  2.  B  tskes  P),  J.  Ongh,  and  J.  C.  Bxemner. 

T.  A.  PaiKOLS.— In  your  attempt  at  1,154  there  is  no 
mate  if  8.  K-K~4' 

F.  C.  Coo!c-We  are  mudi  obli«ed  for  your  la«t  ttree- 
movw!   The  sui-mates  will  comeln  very  handy  presentiy. 

H  V.  TATT»asALL.-How  do  you  proceed  in  yo^  solu- 
tion to  l.lMtfl.  K-B  6!  In  M54  you  hsve  notj^ 
BlackhiibeBtdefen«se  on  the  second  move.    SupposeP 

moves  1  ^^^^^_^.^^_^^_. 


Drilling  Cast  Iron.— Mr.  L.  B.  Bredtenndge, 
tiie  instructor   in   mechanical  engmeenMf  mthe 
Lehigh  UniYersity,  has  lately  been  making  some 
expenmente  for  the  determmation  of  tiie  pressure 
exOTtod  in  drilling  cast  iron.    He  made  a  cybnder 
in  whidi  was  a  plunger  having  an  area  of  ICjq.^. 
Three  smaU  grooves  were  turned  m  the  plunged  near 
ite  lower  end!  so  as  to  prevent  any  leiiage  of  toe 
ofl  witii  which  the  cyhnder  was  partly  fiUed-    Two 
holes  were  driUed  in  the  cylinder  near  the^ttom, 
and  a  steam  wiuire  and  an  indicator  were  attached. 
Sein&r^r?rwas  attadied  to  the  hub  on  the 
shaft  of  the  quick-return  motion  lever  inofder  to 
^^  d^^s  of  considerable  lengto.    When  tiie 
niwTtobS  drilled  was  resting  on  tiie  plunger,  a 
SS^  could  be  token   which  would  show  toe 
^Ss^  exerted  in  fordng  toe  drill  through  toe 
^A     Wito  iin.  twist  driUs  toe  greatert  down- 
Wpr«2areVas  *001b.  ;wUh  im..  9001b  ;w,th 
fin!ri,1001b. ;  wito  lin.,  l,460lb.;  and  wito  Um., 
1,8001b. 

Grained  Negative!  for  Zi»oJBtolitoflr  With- 
out  aSoreen.-According  to  W.  T.  Wilkinson^ 
tois  is  done  by  coating  toepUtes  ^^h  «n  ^nndaon 
containing Bulphateo! baryte in jery  ^i®  PO'^der, 
SSdwSl  Wen  UD  before  coating.  ^^f^J^ 
taken  upon  toese  pfetes  and  developed  and  fixed  in 
SelunS  way,  but  toe  image,  mstead  of  bemff 
^ootoandnfci,  wiU  be  covered  witii myriads  ol 
fiie  pinholes.  These  negatives  wre  used  for  ^tmg 
on  the  zinc  in  Wtiimen,  toen  etehed  inreUef  «or type 
Wocta.  Instead  of  sulphate,  of  baryte  carbonate 
oi  sSk,  &c.,  may  be  £sed  in  toe  .emuimon,  and, 
2ft^?Wg!  Imme^on  in  weak  »cid  will  develop 
to^inliolS.  Thebromo-chlondeemulaonmsybe 
JSedupon  ooUotype  pUtes,  foUowed  by  drying 
SSiin^e  oven  at  a  bigh  temoeratiiw,  expo^^ 
^dSr  a  reversed  negative.  BevAop  and  "^  J^p  as 
for  to?  paper;  Wt  the  t«^f»  «J^^ ^^^^ 
Utoogiaphic  transfer-paper.  To  ^^^JJ^l 
gnm,  waking  in  warm  water  will  devdop  too 
reticulation. 


tions  such  as  sre  mmcawQ  aoove,  wmcn  •«»  «"*/    *rrr 
viaual  interest,  and  whidi,  if  not  advertwemente  in  toem- 
Sf^^STto  repUes  ^fidi  are.    The  ••  Sixpenny  Ssle 
Cduxnn  "  offers  a  dieap  means  of  obtaininf  soeh  informa- 
tioS^wtnist  our  readers  WiU  avaUthemsdves  of  it. 

The  followiMP  are  the  initials.  Ac, o*  ^dters  tohMdro 
to  WednSay  evening.  July  3.  and  .unadcnowtedged 
elsewhere :— 

Bkv.  J.  H.  Cols.— J.  Williani8.-OunpowdCT.— H.  C.— 
Orion.-E.  J.  W.-Alpha.-Locoxwtive.-D.  BLLu- 
L.  P.-Deri!a.-A.  B.  ».  -  Novioe.-MaOT«-- 
A.  B.  M.,  Swansea. -Q.  ».,  Wood«t».-Jj^of  ^ 
Trades.— HaUett.—Waii.—G.  C.  T.— F.^Oampm.— 
awS.-lSn!Aicord.-C,  Detaille.--G.  P.^v^o^iT- 
-T.  liylor,  jun.-P.  W.  Ma8on.-C.  F.  D.  MardialL- 
A.  H.  a— J.  M.  Bacon. 

Assam.  (As  you  are  so  far  away,  we  wiU  do  what  wbow 
to  hdp  youT  toough  toe  list  we  can  spare  «>«» '^™ 
S  rathi  Sort.  You  should  apply  to  *  ^e  pubhj^ersto 
toeir  catalogues.  As  to  telephones  and  mwrophaneB, 
ySucannot  Save  anything  better  toan  our  back  vaumes; 
tut  Du  MonoeVs  Vork,  "The  Tde^one,  theMiao- 
phone,  and  tiie  PhonompV'  K«?5°^^lS?    « *  V^ 

shh«.  For  toe  permanent  Pj?^!^?'**®  - JETJSSSJ' 
b^  procure  a  llrt  of  books  fpraa  Pwer  M>d^rto^ 
J^JSn^t.  Holbom,  B.C.  -TOM  Wimojt.  (m«* 
SSgSient  dS  you  thi3c  <»ttW  ^devised  f  orsjdstiM 
croleBTOSl!    The  power  would  have  to  be  put  mto  It 

SforeT^d  be  5?t  out.  «d  to^  "^IJSrSii 
age  would  be  obtained.  Fracta^l  cydisto  have 
SKavlTMiid-  "H  you  can»t  ride  the  madune  uphill 

fWe  cannot  determine  as  to  the  fastest  stoamor:  but 
SibS^e  SftoTbo^  whidi  teke  tbe  m«l  ft^ 
fiolvheadto  Dublin.)— W.  BuaoOYwa.  (For  a  ^me- 
^  SSibitJ?^serW  1195  and  l^UO  /^SJ^ibk- 
^n.  (Suppose  you  toy  tbe  «n>^en^  »°^^ 
addng  otoOT  to  guess  toe  result  ofyour  }^.^^^; 
Storoactioel    sS  far  as  we  understand  it,  the^ent 

Cfi'tSSy  keep  toe  daxt  in  X^^^JSlSl  K 
ejecting  it)— Bomalo,  Glasgow.  (How  »»J^  "Tj;^* 
rJstewito  the  individual.^ou  must  l«™*be  tode  by 
JSS^Siployment at  it, ^by Ijtog apprentowdto tt. 
KTfoes  ft  an  arm  does  not  offer  any  ^P^~« 
ibjedion.  as  some  men.vnth  only  oge  -^"J ""^y^J 
dustriouTtoan  otoers  wito  two^-W-  n^^/Vwiri™ 
Smroocure  toe  Bules  for  toe  Begte^tion  of  Deagns 

^^S^  Marks  from  toe  S^e  O^^.  ,^,  ^^^ISS 

^bJ'&lT^t^TdisS^H^  g^lil 

SSSrtSd  if  a  SS^floweivpot  wito  toe  bde  bwken  o^ 
iSSently  to  allow  toe  comer  of  ,bi^  »  bnck  to  ^^ 
tou^.  The  pot  is  then  ^e«lr£^«^J?^^tSSS  to 
broki£  brick  taxying  in  ««•  ™J»'i^J'^^^bot 

nSv^^Ss.^  toe  todiow.)- CosMOPOLiTB^^^^ 
Smmunicato  ^  the  police  at  Scotiand  Yard.) 


VOTICE   TO   SXraSCEIBBES. 


t.wb«  j««iTUj»^  s:\«t?s«  JK.'S^  S?  w'Sb  thS 

oobUbim  IhM  rebacrtptioa. 

■ttinniaUoB. 
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■•»  •      — 


Of  T^,",?^mT  ^""^^f  ^1*°  ^  '®*  ^^^h  ^Z  order 
SLfl    '•  ^^^^>  ^or  the  purpoaes  of  tfie  TJnited 

K«W^*^*  *??•  fif^^^t^^^  "^"^oy •  These  floats  wiU 
be  made  of  a  IJin.  equare  white-painted  pine  staff 

to  2ft  ^S;.'^'^-  Thy  irtaff  wiuVject^fWlft 
to  2ft.  above  the  surfece,  and  be  wimounted  by  a 

JSiSf  .^*  J"?*  *"^  "^^  ^^'^  galyaniaed  sheet  i^n 
wings  at  the  lower  end  to  receive  the  impulse  of 

^^^\  V\%  ^  carries  five  glass^wiS,?- 

^t  ^^*  ^  ^^^^  "^  *  °*°^^»°«  ^y  «■  copper  wire. 
Each  tube  incloses  an  envelope,  i^dresi^  to  the 
department  at  Washington,  ani  Mntaini^a  h^fleS 

I^^  ^ZJ^T**^'"^  Z^''*''  «»y8  fiTfinder  is 
^^?S!^  ^  ^"^J  ?f®^*  *»^^'  fi"  *he  Wank,  noting 
posifaon,  &c.,  of  t£e  float,  forward  this  form  t! 
Waahmgton,  and  to  set  the  float  again  adrift. 

(Jy!^?^'^V'\  "^  ?^P^^  °'  *^«  Comptroller- 
^neral  of  Patents,  Designs,  and  Trade  Murks  has 

been  presaated  to  Parliament,  for  Oie  year  1888^ 

and  IS  just  published.    Since 'l88i  the  Su^berof 

anph^hons  for  pa^ts  has  risen  from  17,110  to 

19,103,  for  dmtgns  from  19,763  to  26,239,  ind  for 

toade  marks  from  7,104  to  13,244.    Of  the  ?9, 103 

rffi^^  i^"^  %^»  ^*»851  came  from 'the 
^ted  Kmgdom,  341  from  its  dependencies,  2,422 
from  Europe,  8  from  Asia.  15  W  AfriS,  1  .565 
*^^^,fi<»  (1.457  from  tke  United  States  .^d 

madaitallyt^t  tiie  number  of  readers  fewuenting 

M^d^W  f^^"^.^?^*^«  yea??xceedS 

pfBce  pubhatians  amounted  to  £5.878.    The  huve 

f^^^  "^^  ^"^  ^"^  °*  *^«  "»*^ks  must  be^ 
f^^J^  .'^cent  legislation  on  the  subject,  l^e 
total  recmpts  from  various  sources  on  kccount  of 
trade  marks  amountedto  £10,234.  ««»"a^  or 

•«M^r*  ^  i«J»Wtf  to  make  a  large  per  cent,  of 
m^Sin^^'  *  writer  in  ihiyofth^W^i^n 
t^fL^*  the  sooner  we  discard  appliances  which 
^i  ^r^^i?  ?®  ™°^^  *^«  ^'^ttS.  Millers  a« 
often  blamed  for  not  working  the  mill  up  to  Se 
capa<j^  or  grade  intended  bv  tiie  buOdi,  wlSn  in 
fa^  It  is  not  the  mOler's  fault    Indeed  it  L  not  the 

WV^'Sf  ^{i?M"y^°®-  The  reductions  on  Se 
r^i  "^^^  ^i  ^,  ^'»  ^«t  ^  stock  runs  down 
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TERMS    OP    SUBSCRIPTION. 

PAYABLE    IN    ADVANCE. 

na?t«?;h?v*>^**"r**"*.°*"'J'"T*''*^*  Moathi,    port    ffM  tO  RB 

?^f'°^J     .^11^'^  h-insfdora.    For  the  United  but4?«,  l.U..  or  Sdo. 
»c.  roldj  to  Franc*  or   Belgium,   13«.,  or  I8f.  S-ic. ;  to   ladia   rria 
Brindjw),   5«  2d  ;  to  New  Zealand,  the  6ape,  the  Wwt  IndietTciiili! 
Not.  ScoU*,  Natal,  or  aof  of  the  Aiutraliio  Colouiea,  ISe.  ^  ''"■"'» 

The  fvmittaaee  ahouM  be  made  by  Poet  omce  Order.    Back  n«mbert 
*^hi     "  remitted  tor  at  the  rate  of  4d.  each  to  eorer  aatra 

.«.?I?T';«  J*!!^' S^""  *"''  Co..  of  9M,  CheetBut-etreel,  Phlla- 
delpbia.  arc  authoneed  to  receive  enbecriptiooa  for  the  Uaited  SUtei 
for  the  ENGLISH  MECHANIC,  at  the  rite  of  3  dot  aSi!  iSS  " 
TlurtMB  ShiHiMrt  per  annum,  pp»t  free.    The  copiei  will  b«  forwarded 

ibini;  ofBce  in  London.  All  eubsenp- 
*i..„.k.  •  ..  •^'•V,r"'V  ""**."''***•' *'**'"■'****  *^'  the  receipt  ol 
the  ^r*rCJ  «"'•*  '-- "•  ?"-!"."  "7  t?>'"'«4  *«  complete  rolttmra, 
PO«ta|{». 


direct  bT  mail  from  the  pabUibini;  office  in  London.    «...  .-„«:r,p. 
tiona  will  commeaee  with  the  number  firet  inaed  after  the  receipt  of 
—♦job.    If  back  numbers  are  reqojred  to  complete  ralttmes. 
paid  for  at  the  rate  of  M.  aaeh  copy,  to  eover  extra 

AU  the  other  bonnd  rolumee  are  oat  of  priat.  8«b«:r{bera  would 
.f-^iH!?  .'  •^•I»'«««  M  eoon  aa  poeeible  after  the  eoncluaien  of 
each  haif-jearljr  volume  in  Fcbruarj  aad  Ancnet,  aa  only  a  limited 
■umber  are  bonnd  up,  a«l  theae  aoon  fob  out  of  print.  Moet  of  our 
baek  aamben  caa  be  had  eiaglj,  price  «d.  each,  throoch  aay  book- 

?i«i«»h*."*"V'l  r  '*t  ""^  P°''  '^  f««  the0fflctea«jt 
tadcs  aumben,  which  arc  3d.  each,  or  poet  fVee,  S^d.) 

K?     r.^i-^'^V  *°^,  to  •nkeequeat  voU,  Id.  each,  or  poei  f^ 
Ifd.    Caeee  for  biadtnx,  la.  M.  each. 


CHARGES   POR   ADVERTISIHG. 


Thirty  Words  ..        ,, 

BTery  Additional  Eight  Words 


•.  d. 
3  S 
0    6 


o  !/>««  -^^"i-V  xl      .  ^''»  ****"  "***  BMJCK  runs  aown 
fwJ3?'?"li?^^j' »«^.i^to  the  ree!  it  passes 


*nnill  .•-  -"«*'"^»  «*«  unaer  cnese  conditions  the 
™S5f-  ^  ®'^*??  *°  "^to  a  l*rge  per  cent,  of 
Slf^Sr^^"t?^^^^-  Tl^UevincSby 
ripvf^^''""  "^^  ^^J"^  ^^  «*^*y  of  the  sever^ 
neve  scalpers  now  offered.  Whether  the  sieve 
scalper  is  universaUy  adopted  or  not,  they  lu^  tend! 

S^h.S?'  ""^  7^  ^  ^^  **ct  that  in  practice  we 
have  been  using  &o  much  surface  on  thetreakree^ 

Showers  of  Sand.— InvaUds,  and  even  more 

lS?f^  Sii'"^,  ^^  J?*'  ^^^^  Levanf?  asX 
Itolmn  seaboard  from  Genoa  to  Spezia  is  called,  we 

'^^^^'  ^Pl^santijr  oonscio^  of  sand-lkden 
vnnds,  whidt  make  respiration  anything  but  agre«^ 
J;;;*.'   J^T'  *?,S^®  "P*^  especially,  from  April 

^^2^f  J  ^""S??'  *?.^'  ^^^»  all  exposed  sur- 
faces, with  a  thm  stratum  of  finely  SulverS 

denocated  earth.    The  Padre  DenSTo/^eWi 

W  dirtinguished  meteorologists -in  Europrha! 

wh^t  ^  .^^^^"^  ^^  *^  phe^noS^ 
Zi^^l  *TJ^  ^  J^"^  ^  t^«  Grand  Sahari 
JS^k''^  *^®  *^^'  ^^«^  «  canned  thenoe^ 
atmoroWio  wavw  of  low  pressure  acWfSe 
Mediterranean  to  the  European,  and  notablvto  Se 

re^'r±r-.  ^  ,^yy^*  accordLT  to  wS 
recent  report,  a  violent  tempest  nurad  over  tho 
northern  «iiA«,e   of  the  Afti^  2^,2^,^ 

KriST™.*  'S  Ol«.rvato,7  ^  teuSLTf^m 
SS^-j"  »dT»n<an«  towards  IbJy,  brought 
rmZrlSf  ?°^  ^8  gal«s  into  the  ilta  ItSSa 
X^SS^X^k  ""^  «'"ewith  a  fall  of  sand  much 

fte  8tt  «nd  lOtt.    This  faU  was  at  its  maximum 

SteStd"^™  ^i^r  *?"  l*"*  ""^  IS"*,  aS 
SdTV.rtn^Si^i'  ^«"™»  Apennino  over  No vi 

with  a  fine  c^tmg  the  leaves  of  the  trees,  the 
^^^^  "^  *'™;?">  "d  the  marblo^'es  in 
^^°'*}  'i''JY«'v  Quantities  of  this  Afti^^nd 
were  coUected  bv  the  Padre  Denia  hi^U^d^v 
uLtr^  °i  *"  °*"  ob«,nratoriSirth^il^ 
P^~  Ir°  Pl'enomenon,  until  explained  by  the 
fr^Zf  J?P»  ?riy,"cribed  to\he  to*,W 
iflt  te  1-  -  P^i-  "'^•*  '^^  ^«»  as  the  cause 

1:^  S^so^sr  ^^:;!iiL^f.  '^^y 


/""V/S'  Ad«rtiiementi  Five  ShUllaf  ■  for  the  flret  40  ««rtla, 
afterward.  9a.  per  line.  Paraf^aph  AdTertieemeata  Oae  ShlUiaf  per 
line.  No  Front  Pajje  or  Paragraph  Advertieement  iaaerted  foTleaa 
tkaa  Five  ShillinKa.  Reduced  terms  for  eerie*  of  more  thaa  aii 
iaaertioaa  may  be  aaeertained  on  application  to  the  Publiihcr. 

ADVERTISEMENTS  la  EXCHANGE  COLUMN-^or 

Tweaty-fourWorda  o    j'. 

For  erery  iueceedtnff  Ei^ht  Words     ..        ..        :       OS 

ADVERTISEMENTS  ia  the  SIXPENNY  SALS  COLUMN 

SIxteeaWorda        o   j" 

Forerery  aueceediagEffrhtWorda      , Of 

*/  It  maet  be  borae  ia  mind  that  ao  Oieplayed  AdTertieemeata  eaa 
appear  ia  the  " Siapenny  Bale  Columa."  AH  AdTertieemeata  muit  be 
prepaid  ;  ao  reduction  ie  made  oa  repeated  iaaertioae,  aad  ia  easea 
where  the  aiMQat  teat  ezeeeda  Oae  Shilliajr,  the  Publisher  would  be 
rrateful  if  a  P.O.O.  could  be  eent,  aad  aot  atampa.  SUmpa,  howerer 
^t^t  »  jf  i»}n>««ny  etampa),  may  be  eeat  where  it  U  iaeouTaaieat  to 
ODtaia  r.O.O.  i. 

^TheaddreMiaiaelnded  as  part  ef  the  AdTertiaeaMat,  aad  charged 

AdTvrtlaemeats  mntt  reach  the  Offlee  by  1  p.m.  oa  Wcdaeeday  to 
iasure  iasertioa  ia  the  followiag  Friday's  aumber. 


Rplendid  Mo^?l  Bsam  Eatfine.  bri(?ht.  i?;il%> 

*!«n.  stroke,  mrullif  pi«tnn.  full  mittinn.  iltteJ  wuh  ».rl4%-.  ^,      ' 
rnlLirs.  Kun-m»-t*l  hearin^a.  bn«hl  flvwh^el.alj  co-npl.t,  ,;.  " 
l(MO.  lypf  copp<>r  rivvtrti   boUer.   with  8rc-twx.  ^aii  .cm"' 
fimoff*,  iin.  thick  ooppfr.  wurk  nt    lOOlb.    E«ch»iiM  Jr.'ij  ,,'.! 
-2:9.  St.  Philip-e-road,  Sheffield.  '  *  ^    ' 

TViUgiveahigb-cljiM  l*rre-ftiwj  18-carat  goll  Ettfiws 

Lever  W*tch,  with  «old  dial,  full  Jewelled,  th-  b«l  w^ir '.  J^,  ^ 
buy,  coBt  £16,  warranted,  in  earhaase  fir  mod«-l  Bnm  Eh'b*  •  ' 
bore  cyliadrr,  with  full  motion.  iroTrrnor«.  and  iwmiif  '»*'.' 
window  Bh9w.-«9,  St.  PhiUp's-road,  ShelHeld.  i"-   '*• 

,„"  Amateur  Work."  from  cominene«m*nt  tolii, 

J^*"^.'  '  ExoLiSB  MistatsiV  or  offers  to-FtaaiBix.  JilS. 
I<ec,  Shifaal.  '  **■" 

Gunmetal  model  of  Hortar  MIU.  mabowoTlae. 

aot  flmshed,  nuitablc  for  shows.  Offers  to  valae  £5.  cwt  f  i .  T" 
164,  Enstoa-road.  *•'  -i 

Win,  »pecial  dub  Coventxr  Bicycle,  bsUU  Va"^ 

wheels,  w.tf,  sland  lamp.  bell,  pou-h,  and  wrcich.  W^iaaJ,' 
Dlvtuk,  104,  Middle-street,  Norwich.  ' 

i^^y^^^  Sections,  Hornby**  215.  X«.  fi,  7,  lo,  [»■ 

5°?'^';.  '^*»™'«y  •  I**;  two  pair  of  0«iU1l«  .•S^Jf;i„^V;' 
Sid  "Change  for  rabbit8.--J.  S.,  90,  'aoaXii  Vw».r,«l,  s: 

Complete  set  of  Watch  Tools,  and  meiteriaU,  r-\ 

soTeral  waUhes  aad  movpmenU.  Eachaaije  Lathe,  Canirr*.  vr t,!, . 
to  Talue  £lu.— H.,  M4,  Eutum-road.  •t«»ri... 

"  English  aCeohanic."  Vola,  XXXVL  to  XVrn 

«ToU  unh«und.  Exchaage  for  pair  of  gnod  Aeld  ela«M.«.Lt 
offers.—II.  SpiSK,  an,  Headmgley.laae,  Leeds. 

I     Transit  or  Theodolite  Silyer  DSaIs,  2  eyeoiw 

aad  IcTels.    Also  Gramme  dyaamo.  SOc.p .  and  rterinr  r.-jriUi-r    . 
perfect.    Exchange 2n0c. p.  Dyaamo.-^,  RocalleU.t*rnL.p.  Lut^r 

-mmahurtt  Machine  wanted.  Air  Cane  O^m.  Air  Gtre 

SxiTH,  1,  Cholmeley-road,  Readiag. 

„5^  '^}^  liOnAon  Newspaper,  "  Momia?  Henid.'* 

1786,  la  spleadid  preservaUoa,  great  ruriniity.    Eichaaa*  <itf*n  • 
liado      N  W^'  "'•*"'^"**"»  "»  '^"tJ*  North-street,  Lii«a^,. 

i^J®^W®P*'  9-^-  ^i«  'octtf  «in.,  8  brM«  dTaw»,W«k 

ft^STLW.''  •&"■*  ***  "**•  ,E«e*»aB«e  Field  0U»4  or  ?Mrt  , 
U>loured  Star  Maps,  or  anrthiag  useful  to  Talue  U^  a»i  Wk- 
MABSH4l.^  Bootmaker,  Faseley,  Tamworth.  ^  «*  » 

i.*?^J'^*?°°*?*?''    or  Detector,  with  quantitr  »d 

lateaeity  eoila,  perfecUy  new.  Srst-eUM  instrument.  .«>(  rUrtXKui 
or  Unemaa,  worth  flOa.    Exchaage  to  Talue  of  35s.— Delu*. 

«-.1f®^fe^*  9^^^.  flwtHslMS,    With    i-po«vr  iwitd. 

A.  G..  19,  RaberU-etrect,  Woolwich. 

pmportant.-AU  kinds  of  Scientific  Propertiei, 

Apparatna.  lastrumrats  receieed  for  others  or  cash  Ur  A.  CifuT 
Cbeaiea-street,  ToUeahaa  Conrtroad.  «  07  *•  v  Aixi.i. 


OTIS   EXCHANGE   COLITinr. 

Th«  eharffe  for  Etchang^  ffoticetiiSd.  fortheflrtt 
24  words,  and  3d,  for  every  tueceeding  8  wordi. 


Gentleman  will  zixe  som^  valuable  Watches  of  the 

best  makers  for  some  high-class  Mo  lei  Engiaes,  2|in.  or  2»in.  bore 
eyhadera,  suitable  for  a  mn«eum  or  exhibitioa.  Will  iriYe  suaraatee 
with  eaeh.-279,  St.  Phil.ps-road,  Sheffield.  *    e  s«*r«»«. 

Jtilk  Chnm,  enffrnved  copper,  with  tap,  five  bam 

gaUoas,  Tery  attrartiT^.  Exchaase  Micro.  Acceaeories,  .AanL  *c.,  or 
offers.— Roaxars,  «,  Pitlake,  Croydoa.  ^        ' 

Water  Hotor  wanted,  one  hor^e-power,  one  of  Wheeler, 

•  'iJ'^^.T,''','?"'*''"^'  ^"k^MSe  G*«  Engiae.— RoaaiiTs,  Wash- 
mgtoa  Hotel,  Lirerpool.  . 

•  .Photographic,    Miorosoonie,    and    all    kinds  of 

Seicatilic  Apparatus  exchaaged.-R.  White,  30,  Albert-road,  Croydoa. 
See  Sispeaay  Sale  Column.  ,        i  «*. 

Want  aief 111  exchan^  for  new  American  Or^ni- 

MKTTcaad  Music— FR4SCW,  Rochford,  Essex.  ^   »  »m 

Splendid  Gunmetal  Porce"Punip,  new,  *  plunirer. 

Talue  <s.    Exrh.\nge.  Governor  and  Valve  Castings,  suit  ill. P.  enaine 
-Wallxs,  45,  East-road,  West  Ham.  Essex.    ^  *  * 

Bow  Zither,  cost  22s.   20a.   worth  Made.    What 

offers.  Witohm.a^rs  Tools?  No  rubbish.  Stamp.-H.  Kxioar,  ft), 
Llanarth-street,  Newport,  Moa. 

Bnffinea-land  Paokingr.  patent  rolled  cloth  (with 

rubber  ceatre).  beet  of  parkinr.  ;nib.  total.  Exchange  forsnod 
Stocks  aad  Dies.— Tavlob,  Wakcfield-street,  Warrington. 

WarShipS,  nniaue  models,  maaniacent  speciality. 

?**,?*''••.-  E*'""*"**  JeweJlerT,  Diamonds,  mlcros<>ope  or  such,  aaJ 
hair  cash.- Particulars,  19,  Plymonth-atroet,  Broughtoa,  Maachester 

3in.  Back-ffeared  Hlide-reat  Lathe,  suit  amateur.    Sale 

or  exchange.  Tools,  Brasiag  Hearth,  or  offers.— Rol&imos,  St  Marr's- 
strect,  Stamford.  ' 

P*ir  2^  Lathe-Heads.    Exchange  VioUn  in  aood 

eoadition.— W.  Wild,  Daisymere  Cottage,  Fairfield,  Duxtoa, 

Good   3in.   Compound  Slide-Best.     Exchange  for 

p^nf  »K"**  Loeoraouve  Castiags,  or  offers.  No  rubbish.— Hats, 
121.  Blackbura  street,  Boltoa.  ^ 

Lathe  (foot),  4}  centres,  planed  bed,  2ft.  Bin.,  heary 

dntiBff  wheel.  2ft.  iin.,  quantity  iooU.  What  offers  P-Patjis.  loi 
Lpper  Cliarnwood-street,  Leicester.  ^   ^ 


THE    BIXPEgyr     SALE    COLUH. 

Adtfertitementt  are  imerted  in  ihU  column  at  tU 
rate  o/Sd,  for  the  firet  16  worde^  and  Sd.  for  am 
9ucceeding  8  words, 

y^TrSSfS**?  ?^°*,  ^""^  °!  Screws,  Bolts  and 

-MoRKis  Coaxn,  132,  Kirkgatc,  Leeds.  "^ 

anu^ff^^J^  B«gateUe,  or  Requisites  for  ditto,  or 

BiUiard  Work.— Hsjiirie  Baos.,  High-streetT  Loadoa  W.C. 

Kanohester  Slectrioal  Stores.— MedicJ  Oxl», 

MNraetaa,  Belli  Cells,  Wi«a,  Fittiags,  -      "       *  "** 


Chomicala.    Best  tersL- 


Heavy  18o.  gold   chronogtaph   and   Calendar   Stop 

Watch,  nearlr   new    co,t    £20      Offtrs,    Part  exchange,    lathe  S 
bicyck-.-LiruAM.  IW,  North  IIill-street,LiTerpoul. 

62in.  Bicycle,  perfect  condition.    Exchangre  for  12  by 

10  In«t-»nu.ffr*ph  or  other  cood  Camera.-J.  Sasdxu*,  Quoradoa. 
Bear  LnugUborott{;h.  *   .•--•uuwn, 

3-jointevi  Jack  Rod.  9ft. ;  2-joint«d  RAich  Rod,  8ft. : 

both  brHM  fittings;  .iM.  brass  winth,  with  Uae.— 1).,  U\  Woodberrr' 
grovf , N .  '      '  t 

SmaU  Braw  Flywheel,  with  bearings,  efn.  diameter, 

turned  ami  polinhH,   with   hn.   crank,   quite  new.    Exchaase  small 
Tape.— SHiW,  Ctiurch-9treet.  Padiham.  r        «  •* 

Vertical  Medical  Coil,  very  powerful.    Exchanae 

offers  to  as.  value— Wuuo,  Hd,  Uc-nmark-strwt,  Posailpaf k,  Olasgow. 

"Eng-Ush  Mechanic."— What  offers  for  46  Nos.. 

Bedford"  t4>Jnae,  IM0»-M».  ttAuas.  14,  Bridge-sUeetl 


Wanted  in  ncchaoffe  for  lOOc.p.  Dimama  Rood 


half-plate  Camera  Laos. 


11.5^®?^*°.   P?^*».l*'    Deanagmte,   M*nehert«.- 

r*?e**  **  *•    ^*'I«****o«''^^'«'«««*»n«ir   >*•« 

Wheel-onttinsr  and  Bividinsr  to  12  incheidi»> 

outer,  IB  braaa  oaly.— Clboo,  Betiada-street,  Haaalet,  L«rd»< 

Microscopy.— Inntrnotire  list  of  really  hish-di» 

SwSium'"''*'^"*"^  »ith  sample,  »!.— Waltbe  Wiist||  Uklwa. 

I     Oyclists.— TJse   *'Graphine»»   on    your    ch\rw:  r- 

grease,  will  aot  hold  dus^  S  stamps,  frs«.— Wobrr  aadSus.Fii-* 
I  Peaeil  Works,  Battersea,  S.  W. 

Diamond  Drills.  fkt>m  is.    Spring  Drill  Stoek  a&i 

portsge,  la.  Sd.  ;  Upright/ao.,  4s.  Ud.-BeW, 

Diamond  Points  for   aU    kinds    of  engnvaj. 

writfag,  aad  rakag,  Arom  Ss.  ed.— Below. 

Diamond  Tnminv    Tools,   for  traiaj  Emar 

wheels  aad  tamiag  hard  atesl,  Ttom  te.— Below. 

OUxiers*   Diamonds,   from   6s.    61. ;   Ciitrilir  tsd 
Tube  Cuttiag  Diamonds,  Diamoads  for  Lapidaxtes.— Below. 

Diamond  Sparks,  for  China  rireton.  from  »d.- 

Wooaa  aad  ToosaaMt,  54,  Speacer-street,  ClerkeaweO.  Loa4sa 

"The    Anuttenr."     A    paper    for    Frttworkm. 

CarTers,  lalayers,  Pamters.  SUpcaee  moathly.  LisU  ofJatwt  i^^> 
free  oa  applioatioa.— Hbmrt  Zillbs  aad  Co..  34  aaJ  38.  VOvs- 
ktreet,  Fiasbnry,  Laadoa,  B.C. 

*..°i^**5^J*  ^^'  ^l  l<^-»  1»-  '"«•  Elastic,  al,  91. 
U^  6d.  yard.— BaLi.BTiLi,a,  St.  Mark'a,  Cheltoaham. 

Handy  Pair  of  Steps  and  useful  Jjonr  Ladder  con- 

biaed,  10s. Sd.— Tatlou aadCo..  DriflUld.    LisU  free. 

Safety  Bicycles,  superior  ratke.  warrantud  sll  WJ 

beariags,  from  £10.    Catalogue  free.— tliasaa  BaaraxaA,  beliii 

Lard  Oil,  Ss.  per  ^aillon.— 69,  CommsicUl-stxwt,  E. 
O-.M.  Fitting's,  eheapest  house  in  London. —69,  On- 

meraial-street,  £. 
Cyclists.-:Anti-yibration  Safeties.  Tandem  ?•/€*« 

and  Tnrycles.  Send  for  list,— BaADraao  Ctcta  Cu  .  Lid  ,  af^i>«w 
Yorkshire. 

Brass  Door  Plate.  9in.  by  4|in.,  free,  ia  61  Sar^ 

sp«cuaeas.— GiLKss'  Eograriag  Works,  Rradin;. 

Zinc  Stencil  Plates.  Opal  Lott^am,  Steel  L^tui 

PuBches,  Braad  Mirks.— G  ilk  at'  Letter  Works,  RrAdia,- 

Machine  Engraving  on  Brass,  Tvorj,  anJ  Bbooit^ 

Name  Flaus  «ttpplied.— OiLnaa  Bagraring  Works,  Urs.f.n^- 

Toned  Sensitised  Paper,  only  requim  ilt:.^. 

uaiveraal  aatisfacUoa.    Sheet,    3  by  17,  free  Is.— BaAS  omu  « ivt  i» •  . 

,  Platinotype  Paper,  no  deTelopinc,  no  tvaiaf.  l 

doten  »  free  lOjd.i  cabiaet,ls.  M.  j  |,  Is.  Bid.- Bkahi^.s  Mtt^^ 

Photographic  Cameras  and  apparatui,  \>«A  nii" 

Chea|)e«t  InXondao.    Catalogue,  2d. — BaAM>o»  Mski,a>.^  <'!''"' 
Borough,  Lobduu. 

^  Bellows  for  Cuneras,  sU  liln'i.    Trice  list,    ••^• 

Tau  MtoM,  Cuaaera  Maker,  Pwtgorrfoa. 
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FBICnOH  BESI8TANCE  IN  PBIHE 

MOVESS. 

IN  all  machinery  the  iiexn  of  friction  is  a 
very  importaiit  one,  and  although  its 
action  seems  very  simple,  yet  the  amount  of 
-work  absorbed  by  it  is  not  always  yery  easy 
of  determination;    and  between  the   same 
soifaces  the  friction  at  different  times  wiU 
Tary  under  apparentiy    similar  conditions. 
Of  course,  we  luiow  thiat  the  conditions  can- 
not be  exaotiy  the  same ;  but  it  is  frequentiy 
difficult  to  ascertain  the  state  of  surfaces 
working  together  without  loss  of  time  and 
trouble.    In  former  days,  it  was  customary 
in  trying  a  steam-engine  to  take  an  indicator 
diagnun  from  it  when  doing  no  work  beyond 
overcoming  its  own  friction,  and  this  was 
called  the  friction  diagram,  and  was  con> 
sidered  to  represent  the  work  lost  in  friction 
when  the  engine  was  doing  its  ordinary  duty. 
After  a  while,  however,  the  opinion  began  to 
g;row  that  the  friction  of  the  machine  would 
not  remain  constant,  but  increase  with  the 
load  put  upon  the  engine*    In  the  course  of 
the  past  two  or  three  years,  however,  some 
e:cperiments    and^   obsenrations    on    these 
machines  have  tended  to  confirm  the  older 
view — that  the  engine  friction  is  practically 
constant. 

Pi*of .  Thurston,  in  conjimction  with  several 
other  engineers,  conducted  a  series  of  very 
important  experiments  on  engines  of  widely 
different  types,  and  his  resmts  are  most  in- 
teresting as  vindicating  the  use  oi  the  fric- 
tion diajgram.  The  engines  tried  included 
condensino;  and  non-condensing  engines  of 
various  sizes,  the  cylinder  of  the  smallest 
tried  being  6in.  in  diameter,  with  a  stroke  of 
I2in.  The  actual  power  was  measured  very 
carefully  by  a  brake,  and  the  result  compared 
with  the  indicator  diagrams.  Running  at 
full  power,  this  engine  showed  a  friction  of 
6  per  cent,  of  the  indicated  power,  and  when 
running  without  load,  at  full  speed,  the  in- 
dicated power  was  exacUy  equal  to  that 
absorbed  by  friction  when  running  loaded, 
and  at  all  loads  the  difference  between  brake 
power  and  indicated  power  was  found  to  be 
constant.  Similar  results  were  found  in 
trials  of  a  12in.  diameter  by  18in.  stroke 
automatic  variable  cut-off  engine,  a  7in.  by 
12in.  traction-engine,  a  21  in.  by  20in.  con- 
densing engine,  and  a  compound  condensing 
ong:ine  diivmg^  an  electric-lijgphting  installa- 
tion at  Lansmg.  The  friction  of  all  these 
engines  was  constant  at  all  loads,  and  this 
fact  no  reasoning  of  what  should  be,  can 
overbear.  Whether  this  result  appears  para- 
doxical or  not  depends  upon  the  view  taken 
of  the  character  of  the  friction  set  up  in  the 
machine,  and  as  is  very  common  in  connec- 
tion with  the  steam-engine,  upon  the  ascer- 
tained fact  the  theory  must  be  built.  The 
friction  of  solid  bodies  varies  directiy  as  the 
forces  pressing  their  surfaces  together,  so 
long  as  the  nressure  is  not  sufficient  to  abrade 
or  mjure  tne  rubbing  surfaces;  and  &om 
this  fact  it  was  argued  that  the  friction  must 
increase  with  the  engine  load ;  but  the  friction 
of  liquids  varies  as  the  square  of  the  velocity 
of  motion,  and  is  independent  of  pressure  on 
the  rubbing  surfaces.  The  above-quoted 
experiments  indicate  that  the  friction  in  a 
steam-engine  is  of  the  nature  of  liquid 
fiiction,  and  there  ia  nothing  startling  in 
emch  a  conclusion.  If  the  stu:i^u>es  are 
separated  by  a  laver  of  the  lubricating 
imguent,  it  is  natural  to  conclude  that  liquid, 
not  solid,  friction  is  set  up,  as  the  metallic 
surfaces  are  not  themselves  m  actual  contact. 
If  this  is  so,  the  friction  should  rapidly  in- 
crease with  increase  of  velocity ;  but  upon 
this  point  we  have,  unfortunately,  no  direct 
experiment  to  guide  us. 
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It  appears,  however,  if  we  follow  these 
experiments  a  little  farther,  that  in  some 
parts  the  laws  of  solid  friction  apply,  as  it 
was  found  to  make  a  very  great  oifferenoe, 
whether  the  slide-valve  were  balanced  or  not ; 
when  balanced  in  the  small  engine  the  slide- 
valve  was  responsible  for  only  2*5  per  cent. 
of  the  total  friction,  but  when  unbalanced  its 
friction  was  26*4  per  cent,  of  the  whole.  The 
state  of  lubrication  of  the  slide-valve  is  one 
of  those  conditions  which  we  cannot  ascer- 
tain, and  it  is  very  probable  that  its  only 
lubrication  may  depend  upon  the  steam,  and 
even  greasy  steam  will  probably  not  count 
for  much  in  this  direction. 

The  almost  universal  adoption  of  the  slide- 
valve  was  undoubtedly  due  to  its  compact- 
ness and  simplicity ;  out  it  is  by  no  means 
without  its  disadvanta^s,  and  in  its  un- 
balanced form  its  great  motion  is  a  drawback. 
The  coefficient  of  friction  for  the  slide-valve 
niay  be  anything  from  O*!  up  to  0*25,  accord- 
ing to  the  method  of  lubrication,  and  when 
the  valves  are  of  large  size  the  ^^ss  pressure 
will  be  considerable,  and  even  if  the  valve  is 
lubricated  tha  total  steam  pressure  acting 
upon  its  edges  may  be  sufficient  to  squeeze 
out  the  lubricant,  and  so  leave  a  metal  to 
metal  contact.  In  the  case  of  the  small 
engine  above  referred  to,  it  must  be  taken 
that  the  removal  of  the  balancing  arran^- 
ment  of  the  valve  increased  the  total  friction 
of  the  engine  by  32  per  cent.,  for  the  amount 
of  friction  of  the  other  parts  would  remain 


character,  and  the  safe  working  stress  may 
be  taken  at  6,000lb.  per  sectional  square 
inch ;  the  sectional  area  of  tho  crank-pin 
then  will  be  24,000  ^  6,000  »  46q.in.,  cor- 
responding to  a  diameter  of  2{in. ;  add  ^in, 
for  wear,  tiienthe  smallest  part  of  the  crank- 

Ein  will  be  2gin.  in  diameter,  and  that  will 
e  at  the  part  on  which  the  connecting-rod 
bears.  The  sti'ess  upon  the  main  shaft  will 
be  torsional,  and  its  resistance  vary,  there- 
fore, as  the  cube  of  its  diameter ;  a  bar  of 
iron  lin.  in  diameter  willbreak  at  12,000  inch- 
pounds  torsion ;  therefore  2,000  inch- pounds 
— one- sixth — ^may  be  taken  as  safe  working 
load.  The  stroke  being  assumed  as  twice 
the  diameter  of  the  cylmder,  the  radius  of 
the  crank  will  be  20m.,  and  therefore  the 
maximum  moment  of  torsion  will  be  the 
foroe  on  the  oonnectin£;-rod  multiplied  by 
20in.,  this  occurring  when  the  crank  is  it 
right  angles  to  the  connecting-rod.  Tho 
force  on  Sie  connecting-rod  will  be  equal  to 
that  upon  the  piston-rod  multiplied  by  the 
secant  of  the  angle  of  the  connecting  with 
the  piston-rod  produced  (assuming  that  the 
engme  is  direct-acting,  as  was  tho  case  with 
the  engine  experimented  on),  the  foroe  on 
the  piston-rod  being  resolved  into  two  others 
— one  on  the  oonneotuu;-rod  and  the  other  in 
a  direction  at  rie^t  angles  to  that  of  motion — 
on  the  guide-block.  In  the  position  of 
greatest  moment  of  torsion,  the  crank  being 
at  right  angles  to  the  connecting-rod,  the 
length  of  the  former  divided  by  that  of  the 


the  same,  and  that  of  the  valve  is  stated  as 
26*4  of  the  whole  amount.  With  the  balanced 
valve  the  friction  was  distributed  in  the 
following  proportions :  Main  bearings,  47 
per  cent,  of  tne  total  friction;  piston  and 
piston-rod,  33  per  cent. ;  crank -pin,  7  per 
cent. ;  slide-valve,  2^  per  cent. ;  and  the 
remainder  in  the  cross-head  and  eccentric 
strap.  In  all  the  engines  it  was  found  that 
the  main  bearings  took  nearly  half  the  total 
friction,  and  the  piston  and  piston-rod  together 
from  one-fourth  to  one-fifth,  and  it  is  curious 
to  notice  that  under  increasing  loads  the 
friction  on  the  main  bearings  diminished  by 
the  same  amount  that  that  on  the  pistons 
and  valves  increased. 

When  we  come  to  analyse  the  conditions  of 
friction  by  the  light  of  these  experiments,  it 
is  at  once  evident  that  they  are  not  the  same 
for  all  parts  of  the  engine  :  that  of  the  slide- 
valve  £)llows  tiie  laws  of  friction  of  solids, 
while  that  of  the  main  bearings  obviously 
does  not.  The  increased  pressure  of  steam 
required,  when  the  load  on  the  engine  is 
augmented,  will  not  account  for  increased 
friction  of  piston,  as  its  pressure  cannot 
thereby  be  increased  against  the  inside  of  the 
cylinder;  this  pressure,  which  will  depend 
upon  the  packiujg  rings,  will  be  constant;  but 
the  correspondmgly  higher  temperature  of 
the  steam  may  cause  it,  by  promoting  the 
evaporation  of  the  lubricating  material,  and 
this  is  a  circumstance  that  cannot  be  brought 
within  the  sphere  of  calculation. 

In  comparing  the  amounts  of  friction  of  the 
crank-pin  and  main  bearing,  it  is  interesting 
to  mquire  into  its  relation  to  the  respective 
speeds  of  the  parts.  We  will  assume  a  case 
of  a  steam-engine  having  a  piston  area  of 
SOOsq.in.,  and  a  maximum  pessure  of  801b. 
per  square  inch  upon  the  piston ;  the  total 
pressure  on  the  piston  will  then  be  24,000lb. 
Let  us  aaoertein  tiie  size  of  crank-pin  and 
main  shaft  suitable  to  resist  this  force.  The 
force  on  the  crank-pin  will  be  of  a  shearing 


latter,  measured  between  centres,  will  be  \h& 
tangent  of  the  angle  of  which  the  secant  is 
required.  This  may  be  more  easily  under- 
stood by  reference  to  the  accoinpanying 
diagram. 

Let  a  represent  the  head  of  the  piston-rod, 
a  h  being  tno  centre -line  of  tho  connecting- 
rod,  and  be  that  of  tho  crauk,  c  being  tne 
centre  of  tho  main  shaft.  Tho  force  =  P  on 
the  piston-rod  will  then  bo  resolved  on  tho 
connecting-rod  and  guide -block  thus:  on 
the  line  a  c  mark  off  ad  *^V  to  any  con- 
venient scale ;  draw  de  oi  right  angles  to 
a  cf,  and  complete  the  parallelogram  d  e  a// 
then  ae  will  represent  the  stress  on  tiie 
connecting-rod,  and  af  that  Tipon  tho  guido 


a  e 


block,  and  —  «  secant  of  tho  anglo  eac^;- 
ad 


but 


ac  - 


ah 


is  also  the  secant  of  tad  or  6 a c» 


ae 


Let  P.  =  pressure  upon  a  h  ;  then  P|  *  P  x  _. 


P  X 


ac 
ah 


But   because  ahc  is  a  right 


an^le  (when  the  moment  of  torsion  upon  tho 
main  shaft  is  a  maximum),    therefore  o  c 

-  VM7^M67?.and  P,  -  ?±<('.'  ''l^l^ct 

ab 

=  P     /  1  -f  ( -4  )  .  Let  the  connecting-rod 


be  in  length  equal  to  2^  times  the  stroke  ; 
then   it   will   be   five   times  tho  radius  of 

the     crank     and       _     =     -.      Then    P| 

ab  o 


--v-ay 


1-0198 


'    P\/104 

X  24,000  =  24,475lb.     The  least  diameter 
of    tho    main     shaft     will     therefore    be 

"  n/  20,000 
for  wear,  we  have  6'37oin.  diameter  for 
crank- shaft  bearing.  The  crank-pin  and 
main  shaft  each  make  the  same  number  oi' 


20 


=  6-25in.     Adding  Jin. 
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TCVohitiou8   in    their    beavinp^s   in   a   given 
time;    henco   the   surface    pp»ied9  have  the 

ratio  of  G-37 J  to  2'375,  and  ^'-l"^  =  2-GvS.  The 

2-;no 

sqiiaro  of  this  speed  ratio  iH  7*  18,  and  is 
therefore  very  near  the  friction  ratio  found 
in  the  ex])erimentt; — that  of  47  to  7  per  cent., 
which  =  (i'71.  This  would  seem  to  imlicate 
tliat  at  these  surfaces  the  law  of  liquid  fric- 
tion obtains.  It  was,  however,  noticed  that 
under  increasing  loads  the  main -shaft 
friction  diminished^  and  it  would  be  satis- 
factory to  know  the  reason  of  this.  It  is  to 
be  supposed  that  the  journals  are  fitted  to 
their  tarings  so  as  to  touch  them  without 
shake,  but  not  to  have  any  initial  pressure 
upon  them  except  that  due  to  weight.  Now, 
wnen  external  force  acts  laterally  upon  the 
shaft,  some  amount  of  compression.  Doth  of 
shaft  and  bearing  material,  must  occur,  and 
this  will  tend  to  relieve  the  bearings  from 
contact  on  the  side  of  the  shaft  opposite  to 
that  of  the  greatest  pressure,  and  the  greater 
the  pressure  the  larger  will  be  the  proportion 
■of  tne  ciixjumference  at  which  there  is  no 
contact,  and  thus  reduced  surface  of  contact 
would  be  coincident  with  reduced  friction, 
which  also  accords  with  the  action  of  liquids. 
Although  we  may  thus  account  for  the  rela- 
tive amoimts  of  niction  in  different  parts  of 
the  en^e,  we  are  yet  without  propjer  data 
to  enable  us  to  predict  what  the  frictional 
resistance  of  any  proposed  engine  may  be, 
unless  there  is  one  exactly  like  it  already  at 
work,  for  it  is  very  evident  that  we  cannot 
assume  any  percentage  resistance,  as  that 
would  imply  some  proportion  to  the  load 
upon  the  machine ;  and  if  this  is  the  state  of 
affairs  with  the  steam-engine,  why  should  it 
not  be  the  same  with  all  other  macnines  ? — in 
which  case  the  whole  question  of  friction  in 
mill-work  and  machinery  generally  is,  so  far 
as  our  present  methods  of  calcidation  are 
conoemed,  quite  indeterminate,  and  we  must 
begin  again  with  fresh  investigations,  and 
look  to  ue  behaviour  of  the  lubricants  used 
to  determine  criteria  of  friction. 

However  this  matter  may  ultimately  be 
settled,  it  is  not  a  question  of  erroneous 
theory,  but  of  improper  application  of  a 
theory,  and  the  confused  aspect  it  at  present 
exhibits  shows  how  utterly  dependent  upon 
actual  experiment  we  are  in  framing  rules 
for  our  guidance  in  connection  with  the  con- 
struction and  working  of  machinery.  In 
view  of  what  has  been  shown  by  Prof. 
Thurston's  investigations,  it  certainly  behoves 
students  to  revise  their  notes,  and  wherever 
opportunity  occurs,  endeavour  to  throw  some 
aaditional  li^t  upon  the  subject  under  con- 
sideration. It  may  be  that  the  friction  of 
machinery,  when  exhaustively  studied,  may 
show  a  third  condition  of  things  differing 
from  those  which  exist  in  the  cases  of  solids 
iipon  solids,  or  liquids  upon  liquids,  for  in 
the  latter  class,  if  the  bquids  can  wet  the 
channels  in  which  they  flow,  the  friction  is 
of  liquid  upon  liquid ;  but  should  the  liquid 
not  DC  able  to  wet  the  surface  over  which  it 
passes,  then  the  friction  will  be  between  a 
liquid  and  a  solid  body. 

In   regard    to   the    proposition   that  the 
Miction  of  shafts  may  increase  as  the  square 
of  the  velocity,  it  would  seem  that  this  point 
might  be  determined  from  traction  experi- 
ments on    railways;  but  a   difficulty  here 
occurs  in  the  complex  nature  of  the  resist- 
ances to  trains  (that  of  the  air  being  a  very 
important  element)  and  the  obstacles  opposed 
to  the  separate  determination  of  any  of  tnem. 
The  coefficients   of  friction  of  lubricants 
will  be  very  materially  affected  by  viscosity 
.  and  adhesiveness,  and  upon  the  latter  vrill 
.  depend  tlie  pressures  at  which  they  will  be 
M  eixj>ellod  from  between  bearing  surfaces,  and 
Tit  will  bo  seen  that  what  is  really  i-equired  to 
ibe  ascertained  is  both  the  coefficient  of  fric- 
tion of  each  lubricant,  and  the  amount  of 
pressure  it  will  sustain,  and  still  maintain  its 
position  betwpen  the  bearing  surfaces. 


EEVIEWS. 

Commercial  Organic  Avnh/sis.  By  ALFRED 
H.  Allen,  F.I.C,  F.C.S.,  Pubbc  Analyst 
for  the  Borough  of  Sheffield,  &c., 
Vol.  III.,  Part  I.  London  :  J.  and  A. 
C'hui'chill. 

TlIE  previous  volumes  of  Mr.  Allen's 
work  are  well  known  and  appreciated 
by  all  who  are  interested  in  the  subjects  of 
which  they  treat.  From  the  preface  of  the 
part  now  issued  it  appears  that  the  subject 
matter  was  found  too  extensive  to  allow  of 
its  publication  in  a  single  volume  of  con- 
vement  size,  and  hence  Vol.  III.  has  been 
divided  into  two  parts ;  Part  I.,  which  is 
that  now  published,  treating  of  aromatic 
acids,  tanmns,  dyes,  and  colouring  matters ; 
while  Part  II.,  which  will  complete  the 
work,  will  contain  chapters  on  orj^nic  bases, 
cyanogen  compoimc^,  albuminoids,  &c. 
Mthough  the  author  states  in  his  preface 
that  he  nas  found  the  adequate  treatment  of 
the  chemistry  of  dyes  and  colouring  matters 
very  difficult,  we  must  congratulate  him  on 
the  way  he  has  performed  his  task.  The 
chemistry  of  the  coal-tar  colours  is  one  of 
the  most  complex  subjects  in  the  whole 
range  of  chemistry,  and  previous  authors 
have  treated  the  subject  either  in  a  one- 
sided or  an  imperfect  manner.  The  industry 
of  the  coal-tar  colours  is  to  a  great  extent  a 
foreim  one,  and  some  of  the  manufacturers 
are  the  reverse  of  anxious  that  the  chemical 
composition  and  analytical  characters  of 
their  products  should  be  accurately  de- 
scribed. These  facts,  together  with  the  large 
number  of  new  colours  which  are  con- 
tinually being  introduced,  and  the  confusing 
practice  of  calling  the  same  substance  by 
several  different  names,  cause  the  literaiy 
treatment  of  the  coal-tar  colours  to  be  a  task 
of  exceptional  difficulty.  In  the  volumte 
under  review,  the  author  commences  with  a 
description  of  the  aromatic  acids.  After  dis- 
cussing the  phenol-sulphonic  acids,  benzoic 
acid,  oil  of  oitter  almonds,  saccharine,  and 
other  bodies  of  the  benzoyl  group  are  de- 
scribed. Cinnamic  acid  and  aromatic  balsams, 
salicylates,  vanillin,  gallic  and  pyro-gallic 
acids  are  among  the  compounds  next  con- 
sidered. Then  follows  a  very  complete  and 
carefully-written  section  on  Tannins,  for 
the  perusal  and  correction  of  which  the 
author  acknowledges  his  indebtedness  to 
Mr.  H.  K.  Procter.  Tanning  matters, 
writing  inks,  and  the  examination  of  ink- 
marks  are  next  considered,  all  in  a  lucid  and 
practical  manner.  The  chapter  on  *'Dyes 
and  Colouring  Matters  "  covers  290  pages, 
and  forms  the  greater  part  of  the  entire 
volume  (431  pages).  It  is  impossible  to 
criticise  in  detail  the  enormous  mass  of  facts 
the  author  has  collated,  but  there  can  be  no 
doubt  of  the  immense  labour  represented  by 
the  work.  After  a  preliminaiy  section  treat- 
ing of  the  relations  of  colouring  matters  to 
fibres,  mordants,  &c.,  the  author  considers 
the  various  dyes  of  commerce  under  ten 
heads.  Of  these,  nine  are  devoted  to  artificial 
colouring  matters,  and  one  to  colouring 
matters  of  natural  origin.  The  former  sec- 
tions show  an  intimate  knowledge  of 
the  chemistry  of  coal-tar  products,  while 
in  the  latter  there  is  the  fullest  de- 
scription of  the  chemistry  of  indigo, 
archil,  dye-woods,  cochineal,  turmeric, 
saffron,  and  other  natural  dyeing  agents 
which  we  remember  to  have  seen.  In  all  cases 
the  author  gives  directions  for  the  examination 
and  assay  of  the  commercial  articles.  These 
points  are  considered  in  a  more  general 
manner  in  a  subsequent  section,  and  the 
book  concludes  with  a  reproduction  of  the 
tables  of  Hummel  and  Lepetit  (intercalated, 
so  as  to  render  them  continuous)  for  the 
recognition  of  colouring  matters  on  dyed 
fibres.  The  volume  ends  with  a  very  com- 
plete index,  a  necessary  adjunct  to  a  work 
of  the  kind.  Altogether,  we  congratulate 
Mr.  Allen,,  who  will  be  remembered  by  many 


of  our  readers  as  an  old  and  value«l  rmtn- 
butor  to  this  serial,  on  having  produnili 
vplumo  which  will  be  a  necessity  totT.r 
chemist  and  scientific  dyer,  and  wliirh  i<  \ 
worthy  companion  to  the  volumes  alr»-;iu. 
issued  dealing  with  alcohols,  sugars,  r>iu 
and  other  important  groups  of  or^-u 
bodies. 


ft«*-i 
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The  Uses  of  Plants,  By  G.  S.  Boi-Lczi:, 
F.L.S.,  F.G.S.  London:  B^jper  aj 
Drowley. 

This  work  might  with  advantage  be  widlv 
circulated  amongst  the  owners  of  land,  vl  . 
could  then  call  tiie  attention  of  their  teML:^ 
to  the  uses  of  other  plants  than  those  giu- 
rally  grown.  Mr.  Boulcer  says  thjtt  "t 
must  be  admitted  that  British  agnciilh> 
during  the  last  half-oentury  has  shoTii  t<^ 
little  of  that  elasticity  that  has  distingui^bMl 
ourimportingandmanufacturingindiistiii:i 
but  it  should,  in  fairness  to  the  Britkh  agri- 
culturist, bo  pointed  out  that  ho  i?  of^n 
hampered  by  the  conditions  of  his  loa«c,  m 
that  he  has  not,  in  the  majority  of  cav^ 
that  freedom  for  the  exercise  of  his  ^Lj 
which  is  the  foundation  of  the  success  of  ti 
manufacturer.  Mr.  Boulger  is  Professor  of 
Botany  at  the  City  of  London  College,  aoii 
in  this  comparatively  little  work  (2*24p|' 
has  contrived  to  compress  a  great  deal  ji 
information.  Necessarily,  it  is  given  id  . 
concise  and  abbreviated  shape ;  but  there 
sufficient  to  give  an   idea  of  the  use$  >'. 

Elants,  and  to  provide  hints  for  thoi(eTi> 
ave  a  free  hand  and  are  able  to  try  cro;^ 
which  maypay  better  than  those  of  the  it:i-I 
routine.  Tne  potato  is  said  to  have  \»: 
brought  to  Ireland  by  Sir  John  IIawkiik«  i: 
1565,  and  to  England  by  Sir  Francis  Dial 
in  1585,  and  a  year  later  by  Sir  Walter  Baw- 
leigh  (sic).  To  many  people  it  wouM  V 
news  to  learn  that  the  disease  has  little  do* 
on  the  starch  of  the  potato,  and  that  er^ 
badly- diseased  "  tubers"  can  be  utili^ic 
makmg  glucose,  dextrin,  potato  spirit.  1'. 
The  work  is  divided  into  parts  giving  biir.' 
descriptions  of  the  plants  used  for  iv^* 
food-stuSs,  and  food-adjuncts;  of  tlt"^ 
used  as  materia  medica ;  of  those  from  tL  : 
oil,  gums,  dyes,  tannin,  fibres,  &«.,  i^r. 
obtained,  and  will  be  useful  to  those  ri 
want  a  sort  of  stepping-stone  to  the  hr^j- 
works  on  the  uses  of  the  members  oi  u 
vegetable  kingdom. 

The  Metallurgy  of  Silver.     By  M.  Efsii: 
London :  Crosby  Lockwood  and  {^olL 

This  work  gives  a  practical  outhne  uf  tl 
treatment  of  such  silver  ores  as  are  ameiul> 
to  amalgamation  or  treatment  bymean*': 
quicksilver,  and  is  well  adapted  to  thoee  ^i^ 
wish  to  try  their  skill  at  discovering  a» 
working  silver  ores.  It  is  freely  illustratv. 
there  being  one  hundred  and  tventr-f'- 
illustrations,  and  the  author  haviii^'  l"*- 
assistant  assayer  of  the  U.S.  Mint  at  M: 
Francisco,  is  m  a  position  to  describe  af"-*- 
rately  the  processes  carried  on  in  the  siivi 
regions  of  America.  The  work  is,  in  f«« '.  • 
practical  treatise  on  the  Amalgamjt:  - 
Boasting,  and  Lixiviation  of  Silver  ore*,  ix- 
eluding  assaying,  melting,  and  refining  ti? 
metal. 

Electricity:  Thewetically  and  Prtuhy-^* 
Considered  by  the  Aid  of  Thfrm-ty- 
tricity.  By  Arthur  Bust.  LodJod  i* 
and  F.  N.  Spon. 

This  is  an  interesting  little  work,  vrUA  i» 
all  the  more  valuable  oecause  it  conUine  J 
account  of    the   work  accompliahe«i  bv  * 
scientific  investigator.     Many  of  tho*'^ 
think  most  about  electricity  ai*  conns'^ 
that  what  we  call  **  heat  '*  is  its  fiiund&r'  ■* 
and  Mr.  Bust's  latest  formula  is  this  '  |-"- ' 
tricity  is  a  mode  of  motion,  a  flow  of  cr'>"i-[ 
lar  vibrations  produced  by  the  friii"^ 
molecules  against  moloeules  (which  l?^'**'^  * 
methods  have  been  brought  into  ^j^^ 
conditions),  and  conveyed  aa»7 1*  tk  5c^ 
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conductor."  Thenno-eloctriciW,  as  it  is 
termed,  appeared  to  hiiii  the  best  to  work 
■with  tho  view  ot  testing  his  theory,  and 
■whether  his  cont<iiition3  will  boar  the  test  of 
time  or  not,  wo  can  recommend  Uus  httle 
work  to  the  attention  of  all  students  of 
electricity.  An  electrical  fummce  or  magao- 
pile  cunBtructed  by  Mr.  Eust  gave  in  actual 
work  !)t)  volts  with  a  rosistanco  of  11-5  ohms 
[which  latter  might  hava  boon  ioasl,  and  Mr. 
Rust  says  the  cost  was  at  about  the  rate  of 
Iki.  per  10  hours.  He  believes  it  will  be  a 
commercial  success  in  the  future. 

We  have  also  received  An  Etemrnian 
Treati^  on  Heal,  by  U.  G.  Madav,  M.A., 
F.C.S.  (London:  Rivingtons),  which  in  many 
respects  is  an  excellent  textbook  on  a  sub- 
ject which  ia  of  great  importance.  It  is 
essentially  a  teaching  book,  as  numoroua 
experiments  aro  given,  and  it  ■will  therefore 
be  useful  to  the  lecturer,  tho  teacher,  and  those 

who  have  to  study    scioaco    in   books. 

Gaaeoas  Fuel,  by  B. II.  Tiiwaite,C.E.  (Lon- 
don: WhittakorandL'o.),  isaleuturodoUvered 
nt  Manchester  in  tho  spring  of  this  year,  and 
deals  with  a  subject  of  much  importance,  for 
gaseous  fuel  would  save  Londoners  a  great 
doal  more  money  than  they  have  had  to  pay 

in  coal  dues. The  PuUrytook   and    Vo>i- 

feclioner'n  Quidt.  by  Robert  Wells  (Lon- 
don :  Crosby  Lockwood  and  Son),  is  a  prac.. 
ticttl  work  by  an  expert,  andshould  be  found 
useful  by  all  who  desire  to  make  cakes, 
biscuits,  jellies,  pies,  puddings,  ice-creams, 
4cc,  There  are  over  aoij  reoipee.— TAe  Ja- 
temulioTiat  Artnuat  of  Aiil/ioni/'a  Pholograpliic 
Bulletin  (New  York :  E.  and  T.  Anthony 
and  Co. ;  London :  Iliffe  and  Son),  is  a  col- 
lection of  papers  ou  subjects  connected  with 
photograiihy,  together  with  a  number  of 
iisoful  tables,  and  several  specimens  of 
methods  of  printing  illustrations  obtained  by 

the  help  of  photography. CtlegUiU  Motions, 

by  William  Tiiynxe  Lyxs,  B.A.,  F.E.A.8, 
[  London  :  Stanford),  is  the  sixth  edition,  re- 
vi.si'd  and  rearranged,  of  a  "concise  digest," 
iH  tho  author  says,  of  tho  most  important 
';tcta  ■which  have  been  discovered  rogai'ding 
he  motions  of  the  celestial  bodice.  Tho 
iict    that   it  has  reached   the  sixth  edition 

■howsthatitis  appreciated . Miiirt  Surce;/g, 

■>v  F.  J.  Frakklasd,  C.E.  (Birmingham : 
\£o(idy  Bros. ),  is  a  practical  manual  describing 
111  improved  system  of  checked  needle  dial- 
iiit;,  and  will  be  of  considerable  interest 
o     surveyors    of    mining   opemtione.      A 

iccond     part    is     "  in    the    press." Tlif 

•i.,u,l.-^rii  Textltook,  by  J.  H.uier  (Liver- 
pool :    Cope's  Tobacco  I'lani).  is  -i  ri-:idallu 


collection  of  all  sorts  of  "bits"  about 
tobacco  and  smoking,  got  up  in  the  style 
characteristic  of  Cope    Brothers    and    Co., 

Limited. -First  Lmsohh  in   Woodicorking, 

by  Alfred  O.CoMPTOT  (Now  York:  Ivieon, 
Blakoman,  and  Co. ;  London ;  T.  Iiaurie),  is 
a  manual  for  use  in  schools  where  handi- 
crafts are  taught,  but  will  be  useful  to  those 
who  wish  to  learn  the  principles  underlying 
the  working  of  wood  by  meana  of  hand-tools. 
The  author  ia  instructor-in- charge  of  tho 
workshops  of  the  College  of  the  City  of  New 
York,  and  also  professor  of  applied  mathe- 
matics in  that  institution.^^  Turnere'  and 
Fittera'  Pocket -Bonk,  by  J.  La  Nicca 
(London :  E.  and  F.  N.  Sponl,  is  a  little 
book  which  can  be  recommenilod  to  those 
who  want  to  calculate  the  change-wheels  for 
lathes  having  all  sorts  of  screws. 


BRUV'S  APPAILATtrS  FOR  THE 
EXTBACnON  OF  OXTOEK  AND 
NiraOOEN  FBOH  THE  ATHO- 
8PHEEE. 

THE  methods  of  obtaining  oxygen  and  nitrOc 
gen,  patented  by  tho  Itleuan.  Brin  and 
others,  nre  by  this  time  well  tnorni  (see  p.  12ii, 
Vol.  XXXIV.,  p.  188,  Vol.  XXXV.,  ^nd  p.  24'J, 
Vol.  XXXVIII.);  but  inventora  are  still  en- 
deflvouring  to  improva  their  processee,  and  the 
'  "      '      dcacription  of  -a  patent  obtained  by  Mr. 


efforts  so  iai  made  in  tho  construction  of  ap- 
pnTitos  for  the  production  of  oxygen  have  lx*n 
directed  towards  the  production  of  the  Inrgest 
possiljlo  amount  of  oxygon  in  the  Icust  time,  and 
with  the  least  expenditure  of  mDchiinical  work. 
In  his  latest  patent  Sir,  Brin  tlcscrihes  the  dif- 
ferent parts  of  a  rotnry  rotort  with  several  ooni- 
partments,  which  he  believes  will  realise  com- 
pletely the  double  effect  of  peroxidation  and 
dcoxidntion  of  barium,  no  matter  what  amount  it 
contains.  Tho  retort  which  forms  the  princiiuil 
subject  of  tho  present  spocilicntion  is  illustmttd 
in  the  accompanying  drawings,  in  which  Fig.  1 
shows  a  tciinsverse  eection,  and  Fig.  2  a  longi- 
tudinal section  of  one  of  the  end  portions.  Fig.  U 
is  a  front  view.  Tho  retort  n  is  of  cylindrical 
shape,  and  formed  of  strong  iron.  The  retort  ia 
closed  hermetically  at  eiith  end  by  a  head,  A,  to 
whioh  is  conneited  an  inlet  or  outlet  pipe,  e,  for 
gns.  Tho  exterior  diameter  of  the  cover  .in<l 
Sango  of  the  retort  a  runs  upon  rollorti  d  uimnged 
cinuLtrly,  which  have  for  objoit  to  permit  the 
retort  tO  tqm  upon  ilBolf  with  slight  mechiniinl 
clFort.  A  section  of  this  retort  shows  a  numlier 
of  compartmentH,  of  which  the  lower  part  and 
npperpnrt  nt  i>aeh  altpmntp  partition  is  pierceil  l.y 
a  miiltitiiilc  of  liiile',  in  orjir  lo  allow  tile   air  to 


enter  under  prc?9Qic.  and  to  provide  for  Ihr' 
rapid  production  of  vacuum  upon  each  particle  of 
barium  the  compiirtmcnts  contain.  a3af( 

In  order  that  the  effect  of  the  peroxidation  or 
of  the  deoxidation  m.iy  be  complete,  (-ne  of  these 
partitions  uill  offer  its  openings  to  the  paXBUgo of 
the  air  at  the  bottom,  when  the  pnrtition  that 
follows  it  shall  havcits  corresponding  openings 
nt  tho  top.  Then  the  openings  in  the  piutitiona 
will  allow  tho  air  to  traverse  all  the  compart- 
ments during  tho  peroxidation,  and  it  will  be 
forced  during  tho  peroxidation  and  during  the 
time  of  the  relation  of  the  retort  !o  travel  from 
the  top  to  the  bottom  in  tho  compartments,  while 
by  the  rotary  movement  imparted  to  the  retort, 
all  tho  portions  of  the  bariam  that  the  compart- 
ments contain  will  he  presented  lo  the  current 
of  air  or  to  tho  vacuum,  in  order  that  the  air  or 
the    ■ 

particlo,  whether  with  a  view 
peroxidation. 

Rotary  movcmont  is  imparted  to  the  retort  by 
an  cndlcaa  acrow,  receiving  the  necessary  force 
from  some  motor  en$rine,  Tho  central  tube  e, 
tlirou^  which  the  air  paaacs  to  the  retort,  is 
famished  with  nn  clastic  metallic  spring  washer 
r,  which  serves  to  make  a  tight  joint  and  prevent 
leakage.  The  tubo  at  the  other  end  of  the  retort 
is  provided  with  a  safuty-valve  to  avoid  excess  of 
pressure.  Tho  heating  of  the  retort  is  so  deli- 
cate a  matter  that  ever}-  precaution  is  taken  to 
avoid  its  exterior  oxidation,  which  would  bring 
about  its  complete  destruction.  This  retort  then 
is  to  bo  protected  by  a  coating  of  asbestos,  and 
silicate  of  potash  or  soda— the  .-isbestos  because  it 
isolates  tho  retort  from  direct  contact  with  the 
flames  necessary  to  he^it  it,  and  the  silicate  be- 
cause it  enables  the  asbestos  to  transmit  rapidly 
the  heat  to  the  material  that  is  in  the.intenor  of 
retort.  The  tiamea  th.it  boat  the  retort  are  pro- 
du(!od  by  burners,  as  seen  in  Fig.  I.  arranged  at 
the  base  of  the  furnace,  and  these  burners  oper- 
ate by  means  of  the  oxide  of  carbon,  and  of  air 
which  13  heated  beforehand  in  the  pipes  near 
which  the  warm  gns  circulates.whichhjs  resulted 
from  tho  unutilised  Ihimes. 

Tho  temperature  of  SOO^"  C.  being  knownasthe 
best  for  tho  oxtrjctien  by  vacuum  of  the  oxygon 
lireviously  fixed  in  the  barium,  it  is  well  toarrest 
in  time  the  inrrease  of  this  tempemtiire,  which 
would  result  in  tho  destruction  of  the  retort.  For 
this  purpose  a  fcclt-acting  contriT;inc'.>,  shown  in 
Fi™  .)  f..  ^„(  ! (j™  ^-  the  coefficient  of  dila- 


Fig.  -1, 1 


.noftt 


of  the  oxide  of  carlion  and  of  the  hc;ited  air  in 
the  burners  of  tho  furnace.  This  self-acting 
contrivance  consiitK  of  a  slop-valvc/in  the  oxide 
of  carlum  supply  pil>e  controlled  by  a  lever  g, 
one  end  of  whii;h  Iioais  against  tbo  head  of  the 
retort,  eo  that  the  exjiansion  rf  the  retort 
oi>crate3  tho  valve.  It  is  furnished  with  a  micro- 
netric  screw  in  order  to  rcguhite  the  points  of 
intact,  determining  the  nnclosinff  and  the 
losing  of  the  oi'cniiigs,  througli  ivliiih  issue  the 
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ffajBfoT  heating,  the  oxide  of  carbon,  and  the 
keated  air. 

It  is  evident  that  the  gas,  which  has  produced 
a  temperaturp  of  800°  0.  in  the  interior  of  the 
retort,  may,  after  the  partial  giving-out  of  its 
caloric,  sumce  to  generate  steam  for  working  a 
tan.  or  pump,  which  is  necessary  to  the  peroxida- 
tion. The  difference  of  temperature  being  giren 
which  exists  between  the  peroxidation  and  the 
deoxidation  of  barium,  practically  the  retorts 
ought  to  be  arranged  in  three  separate  furnaces, 
divided  by  walls  of  some  refractory  material. 
Lei  us  suppose  the  peroxidation  in  No.  1  furnace 
18  proceeding,  wlule  at  this  same  time  the  fur- 
nace- No.  3  will  be  in  deoxidisation,  and  No.  2  in 
the  repose  necessary  for  the  lowering  of  the  tem- 
perature from  800^*  to  600°.  When  the  deoxida- 
tion of  No.  3  is  effected,  the  change  of  taps  of 
the  pipes  will  deoxidise  No.  2,  and  at  the  same 
time  the  oontents  of  furnace  No.  1  will  be 
peroxidised  by  the  fan  or  air-pump.  It  is  thus 
that  tho  pumps  of  deoxidation  and  the  pump  of 
peroxidation  will  be  transferred  by  the  move- 
ment of  the  taps  from  No.  1  to  No.  2,  and  from 
No.  2  to  No.  3,  without  any  stoppage  of  the 
production  of  oxygen  or  of  nitrogen.  The 
patentee  thinks  he  has  united  in  this  arrange- 
ment the  principal  elements  necessary  for  the 
continuous  and  practical  production  of  oxygen 
and  of  nitrogen. 


Fio.  61. 
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A  MODEL  LOCOMOTIVE -XII. 

Joints  and  Oovers. 

X¥71K  left  our  cylinder  bored  and  faced  on 

YY      steam-dxest,  on  valve  faces,  and  frame 

plato  flanged.     We  now  turn  it  quarter-way 

round  (Fig*  61)  on  the  lining-off  table,  and  set 

these  uioed  flanges  at  right  angles  therewith, 

umng  a  square  for  the  purpose,  and  blocking  the 

cyUnders  until  the  cen^  line  that  was  previously 

vertical  is  brought  perfectly  parallel  with  the 

table,  and  the  centres  of  the  bores  at  each  end  at 

precuselj  equal  heights  from  the  table.     No  time 

must  be  grudged  in  such  setting,  because  it  is  the 

basis  of  the  work   to   follow.    When  in  this 

position  carry  the  horizontal  centre  line  along 

{ le  valve  £»ce  A  with  the  scriber,  and  also  right 

round  all  the  flange  faces  and  over  the  faces  of 

the  stuffing-boxes  for  the  valve- rods.     Likewise 

set  off  and  scribe  lines,  B  B,  equidistant  above 

and  below  the  centre  line  on  the  valve  face,  to 

which  Hues  the  guide  strips  for  the  slide-valve 

edges  have  to  be  machined.    We  also  mark  the 

horizontal  lines  of  centres  of  the  bolt  holes  on 

both  sets  of  longitudinal  flanges  at  this  setting, 

making  use  of  the  scribing  block  for  the  purpose. 

Wo  shall  also,  if  the  end  flanges  have  not  been 

already  faced  in  the  dog  chuck,  bring  over  and 

carry  up  the  Lines  near  the  ends,  to  which  the 

end  flanges  have  to  be  planed.    Measuring  either 

from  thetie  or  from  the  centre  line  C,  we  prick 

off  the  bolt  centres  on  the  horizontal  lines,  and 

also  mark  the  vertical  centre  line  D,  common  to 

the  exhaust  and  steam  ports,  and  scribe  them 

each  witii  square  from  the  marking- off  table. 

We  can  now  either  finish  the  port  edges  in  the 
ateam- chest,  or  bolt  the  cylinders  together,  and 
plane  them  off.  To  finish  the  ports  we  first  plane 
or  file  the  edges  B  of  the  guide  strips  to  the  lines 
just  scribed.  Then  instead  of  attempting  to 
acribe  tho  lines  of  the  finished  port  edges  by 
dividing  off  directly  and  marking  them  with  a 
small  square,  we  mark  out  a  tempbt.  Fig.  62,  to 
fit  within  the  planed  strips,  and  having  the  port 
openings  marked  and  cut  out  in  it.  Placing  the 
centreline  of  this  to  coincide  with  the  line  marked 
on  the  cylinder,  we  thus  scribe  the  ports  directly 
therefrom.  The  templet  must  be  very  thin  in 
this  case — sheet  zinc  or  tin  wiU  be  best.  The 
edges  of  the  ports  must  bo  filed  very  carefully  to 
the  sQcibed  lines. 

Next  driU  the  bolt  and  stud  holes  for  the  union 
of  the- steam- ckest  flanges.  Those  drawn  plain, 
Fig.  61,  are  bolts,  those  shaded  are  studs;  the 
latter  being  required  where  the  back  face  of  the 
flange  is  covered  with  metal,  as  where  the  steam 
passage  block  in  one  cylinder  comes  against  it. 
We  cannot  be  too  careful  in  the  drilling  of  these 
to  cemtres,  because  if  they  are  out  of  truth  to  any 
sensible  extent,  the  bores  of  the  cylinders  will  be 
■a-twist  in  relation  to  one  another,  and  the  pistons 
will  in  consequence  work  hard.  Fop  the  centre 
of  each  hole  deeply,  and  enter  the  drills 
canefiaUy  and  slowly  at  first,  until  we  see  that 
tbey  are  boring  concentrically.  If  they  begin  to 
miL  out,  i>unch  the  centre  towards  the  side  where 
Ike  drill  ought  to  go,  holding  and  driving  the 


punch  sideways  for  the  purpose.  If  all  the  holes 
are  drilled  carefully,  then  when  the  cylinders  are 
brought  together  all  their  centre  lines  will  coin- 
cide. It  will  be  well  to  test  this  at  an  early 
stage  by  bringing  the  steam-chest  flanges 
together,  and  thrusting  a  bit  of  wire,  of  the 
diameter  from  which  the  bolts  are  made,  through 


Fia.  62. 

corresponding  holes.  Then  notice  if  the  axial 
centre  lines  of  the  cylinders,  and  also  the  scribed 
end  lines  representing  the  faces  of  the  flanges, 
coincide.  They  ought  to  do  so  precisely ;  and  if 
they  do  not,  tiien  the  two  cylmders  should  be 
adjusted,  and  the  holes  reamered  out,  and  larger 
bolts  of  the  next  ^uge  of  wire  used. 

Having  the  cylmders  boltsd  together,  the  next 
stage  is  the  planing  of  the  ends.  If  the  lines 
were  scribed  truly  when  the  cylinders  were  on 
the  marking-off  table,  no  other  guide  or  checking 
is  necessary ;  but  we  can  plane  or  flle  right  off  to 
these  at  once.  In  the  absence  of  a  planer  or 
shaper,  the  cylinder  ends  thus  bolted  can  be  faced 
off  in  a  din.  latiie,  with  back  gear.  They  would 
be  secured  by  methods  described  in  the  last 
article.  It  would  be,  however,  a  heavy  task  for 
a  treadle  lathe.  Perhaps  three  successive  cuts 
would  be  necessary.  In  a  shaper  or  planer  one 
cut  would  suffice ;  but  two  would  be  better.  If 
the  cylinder- ends  are  faced  in  the  lathe,  it  will 
be  impossible  to  finish  the  hinder  end  right  across, 
because  the  flanges  E  stand  partly  in  the  way. 
But  the  larger  and  most  important  section  can  be 
done,  and  we  remainder  finished  by  filing. 

If  these  directions  are  carefully  followed,  the 
result  will  be  two  cylinders  whose  &ceB  are  at 
right  angles  or  parallel  to  each  other,  whose 
bores  are  true  and  parallel,  and  whose  cardinal 
dimensions  are  all  correct.  The  remaining  work 
will  be  of  a  comparatively  simple  character. 

The  three  front  covers  are  shown  in  Figs.  63 
and  68.  The  only  difference  in  patterns  and 
castings  is  that  allowance  is  made  for  machining 
and  polishing,  and  that  the  stufiing-boxes  in  the 
steam-diest  cover  are  cast  solid — ^that  is,  without 
cores  for  the  recessed  portion. 

To  turn  the  cylinder  covers,  two  chuckings 
will  be  required.  At  the  first,  the  check  that 
fits  within  the  enlarged  mouth,  and  the  face  that 
comes  against  the   cylinder  end,    are   turned. 


While  performing  these  operations  the  ootwI 
be  held  by  the  outermost  edges,  eitheriritlidte 
(Fig.  64)  or  in  a  luurdwoodchudc.  Wbeaton^. 


lUJ 
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run  round  the  centre  line  for  the  boE  hob 
reverse  in  the  chuck,  and  dip  by  the  edge  ]b 
turned,  holding  that  either  with  dogs  or  a  > 
block  of  hitfd  wood,  as  in  Fig.  65.    While  iL 


FzG.  66. 

held  the  outside  end  and  various  currawC'' 
turned  and  polished,  polish  being  imparted  ri 
emery-cloth. 
The  inner  faces  and  edges  of  tho  steam-cfcy 


FiO.  66. 


cover  are  fitted  by  filing  to  ths  ^^^ 
and  to  the  stripe  cast  just  within  th«.» 
Then  the  waved  edges  of  this  oonr.  •» 
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OACK  tOVERS 


^oireaponding  edges  of  the  sflinder  ooyen,  a: 

tl«d  to  make  a««t  jomtawitliMcIiother,  Fig.  6 

^haa  wo  can  mark  ont  the  itad  ceatne  oa  the  I  either  ite  itnd  o 

•Ten  and  drill  them,  i    '  .      -         .   .    i  . 


these  artictea  I  havo  frequently  had  to  oon- 
aider  how  far  1  might  depart  from  the  ori^oal 
in  minnte  details  without  detracting  from  the 
edocational  value  of  the  model.  My  ende^Tonr 
adbeTeas  cloeely  as poidble  to actnol pnotios 
without  involving  excessively  minute  detail*.  In 
thcBe  cylinders  Ibcre  arc  several  casee  in  poant. 
The  ganeral  practice  is  to  support  tlw  val»e-n)d 
-  '.uffing-boiaa  and  glands,  both  at  back  and 
t,  for  the  pnrpoBO  of  equalising  the  wear  of 
the  valve  f^g^  and  of  the  valve  rods  as  mDch  as 
postible.  This  in  our  scnie  makes  a  good  deal  of 
ledions  work.  But  it  is  quite  withm  the  Bmita 
of  practicability,  and  I  therefore  show  this 
arrangement.  Bat  those  who  desire  to  avoid  so 
much  work  may  Icnvo  the  front  covers  plain,  and 
:ut  the  valve-rods  to  Come  within  the  steam- 
-iest.  Again,  there  is  usually  morti  work  in- 
volved in  fitting  the  cover?  than  I  Aow. 
Generally  they  fit  against  a  narrow  ^ing  on  thtt 
dtioiu,  ^lark  the  oorreiponding  stnd-holea  in  [a  small  clamp,  drill  the  ren^aining  boles,  the  drill  cyliadar  fianp^cs,  which  facing  is  very  cvefatt^ 
I  cyliiulcr  ends  directly  therarom.  A  neat  being  ^ded  by  the  holes  in  the  cover*.  scraped  to  a  fit.  But  it  sunpBSos  mancra  hrwi 
y  to  do  BO  wenld  be  to  turn  up  a  nuniatcre  I  It  will  save  much  trouble  to  let  the  holes  go  I  to  face  the  cylinder  ends  ri^t  across  and  (d  It 
itre  piuuih  to  jott  fill  the  drilled  lides,  and '  right  through  the  tlua  fUnges  of  the  cylinder,  I  the  oorer*.    Faeings  or  thin  bosses mwiH^ 


and  neatly  round  off  the  ends  of  the  stuils  nlkeift 
they  come  throDgh  at  the  hack,  Fig.  6A,  whkh 
shows  the  cylinder  in  readiness  to  receive  the 

The  hinder  cavers  are  shown,  at  Figs,  67  and 
68.  The  pattems  also  lesemble  their  castings, 
except  in  being  cast  without  holes.  It  is  soea 
that  they  are  intended  tor  single  guides  Only,  as 
giving  leas  work  than  pairs  of  guides.  Tha 
chucking,  turning,  and  fitting  of  these  is  in  tho 
main  a  repetition  of  (hat  involved  in  the  front 
covers.  Bat  there  will  be,  in  addition,  the  boring 
ont  of  the  stuffing  boies,  and  of  the  holes  for  tha 
piston  rod,  which  will  be  done  with  drills  held  in 
the  slide  rest,  and  fed  up  to  the  revolving  work. 
In  each  of  these  covers  a  more  perfect  steam- 
tight  joint  will  be  mndo  if  the  mattiMa  and  th» 
Qange  faces  corresponding  therewith  ore  scraped 
and  fitted  with  red  lead  and  oil,  a  very  thin  tUm 
only  being  used. 

The  next  section  of  the  work  is  to  mart  tfao 
centres  of  the  stufling-boies  on  the  it^am-chest 
cover.  (Fig.  63.]  To  do  no,  laythe  cylindersMk 
the  table,  and  block  Dp  until  the  centre  tines  of 
the  bore  across  the  ends  are  brouKht  into  one 
plane — that  is,  horisontal,  and  pan^el  with  the 
table.  Then  scribe  a  line  contmnouB  therewiA 
across  the  centres  of  the  stufiSng-hoies  of  th» 
steam-cheet  cover.  This,  then,  will  exactly  cor- 
respond with  the  similar  line  previonaly  scribed 
across  the  stnffiag-boi  boesee,  on  the  bau  end  at 
the  cylinders,  (Fig.  67.)  Then  torn  the  eybnders 
up  on  one  of  the  planed  longitudinal  feet,  and 
■et  the  Bcriber  suocessively  to  Uie  two  centres  of 
the  stuflSng-boxes  on  the  hack  end,  and  trsnsfcr 
these  centres  to  the  cover  on  the  front  and  and 
scribe  diem  across.  Then  drill  the  stuffing-box 
Sist,  and  follow  with  a  small  drill  for  the 


in  practice  ;  but  wo  need  not  do  this. 

Into  the  tack   cylinder -covers,   and   into  tht 
valve-rod  stnffiag-boiea  at  back  and  fnmt,  their 


castings  may  be  gripped  in  a  dog-diack  hy  th» 
edges  of  the  trral  Banges,  turned  and  bored,  and 
then  rechncked  to  tnm  the  flange  tatfa.  T  A&w 
studs  and  nnta  at  employed  in  practice.  Bat  If 
desired,  the  tronble  of  tapping  in  the  gland-atods 
and  of  tightening  up  tho  tiny  nnts  in  sonewhaL 
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each  bolt  hole  are  also  omitted  from  all  the 
flanges.  Obson'e,  too,  how  close  the  contiguity 
of  our  cylinder  covers  to  the  steam-chest  cover. 
In  any  inside -cylinder  engines  of  narrow  gauge 
thero  is  close  work  here,  Jind  the  practice 
generally  is  to  set  out  the  holt  holes  and  then 
curve  the  edj^es  of  the  covers  in  and  out 
alternately  to  indole  and  clear  these  holts.  We 
can  only  do  this  in  the  model  by  leaving  the 
metal  extremely  weak  at  the  edges  of  the  holes. 
I  therefore  adopt  another  method  sometimes 
practised^  that  of  inserting  a  few  bolts  in  the 
joints  of  the  covers  (Fig.  03}.  With  the  covers 
laced  to  the  8.irae  thicknesses,  the  nuts  will  bear 
equally  on  each  face. 

In  tno  number  of  bolts  uf  e<l  I  depart  some- 
what from  accurate  proportions.  The  nuts  are 
troublesome  to  ^make,  rather  expensive  to  buy, 
and  there  is  no  need  to  adhere  exactly  to  numbers 
in  such  a  matter.  *       J,  H, 


O00B*8  IMPROVED  CAMEBA. 

THE  invention  patented  by  Mr.  H.  X.  B. 
Good,  of  Devizes,  consists  of  improvements 
in  those  jihoto^raphing  arrangements  which  are 
known  as  contmuous  films,  in  which  a  series  of 
pictures  are  taken  upon  a  strip  of  sensitised 
material,  the  position  of  which  can  be  adjusted 
as  desired.  In  such  cameras  the  strip  or  film  of 
sensitised  material  is  generally  wound  upon  a 
roller  which  is  inserted  into  a  separate  slide  and 
attached  to  the  camera,  and  is  wound  off  the 
roller  as  required,  and  rewound  (after  the  pic- 
tures have  been  obtained  upon  the  sensitised 
surface)  upon  another  roller  carried  by  the  re- 
movable shde.  The  present  invention  has  for  its 
objecta  novel  methods  of  construction  by  which 
the  camera  and  lens,  and  the  deWces  for  carrying 
and  moTing  the  film  as  required,  are  united  in 
one,  instead  of  being  separate,  space  is  greatly 
economised,  and  the  entire  apparatus  is  cheap, 
light,  portable,  and  effective.  It  is  more  espe- 
ciiUly  applicable  to  small  cameras  in  which  a 
aeries  of  instantaneous  pictures  can  be  taken  at 
any  desired  moment.  The  improved  apparatus 
oonfrists  of  a  box  or  case  of  suitable  size,  prefer- 
ably rectangular,  and  of  wood  or  other  material. 
In  front  of  this  box  there  is  an  opening  provided 
with  an  instantaneous  or  other  shutter  of  any  of 
the  ordinary  well-known  kinds  by  which  the 
openin§^  can  be  opened  or  closed  for  the  purpose 
of  obtaining  a  picturo.  Behind  the  shutter  is 
arranp[ed  in  the  box  a  transverse  partition 
carrymg  a  lens  of  the  required  size  and  focus, 
and  at  the  back  of  the  partition  two  lateral 
vertical  partitions,  the  front  edges  of  which  join 
the  front  partition  at  each  side  of  the  lens,  whilst 
the  back  edges  separate  until  they  nearly  roach 
the  sides  of  the  box  at  a  short  distance  from  the 
back.  In  the  angular  spaces  thus  formed  behind 
the  front  partition  is  arranged  the  holding  roller 
or  spool  and  the  receiving  roller  respectively,  the 
former  having  the  sensitised  strip  or  film  wound 
upon  it,  the  end  of  the  strip  Wmg  led  from  it 
baclcwards,  then  across  the  spiice  between  the 
back  ends  of  the  lateral  partitions,  and  again 
forward  to  the  receiving  roller,  to  which  it  is 
fastened,  so  that  when  the  latter  is  turned  round 
the  strip  is  wound  upon  it,  and  at  the  same  time 
unwound  from  the  full  roller  or  spool.  At  or 
near  the  back  edges  of  the  lateral  partitions  are 
vertical  rollers  or  guides,  preferably  of  glas?,  or 
of  wood  or  other  material  covered  with  glass, 
round  which  the  film  passes  and  is  guided  with 
verjr  little  friction  or  risk  of  abnision.  Upon 
the  interior  surface  of  the  top  and  bottom  of  the 
box  or  camera,  just  in  front  of  the  sensitised 
strip  or  film,  as  it  passes  across  the  back,  are  two 
transverse  strips  of  wood  or  other  materia^, 
behind  the  edges  of  which  the  edges  of  the  strip 
pass,  and  against  which  they  are  pressed  with 
sufficient  force  by  a  flat  plate  of  vulcanite  or  other 
suitable  material,  which  is  pressed  against  the 
back  of  the  j<trip  by  a  screw  passing  through  the 
back  of  the  1k)x,  or  by  other  equivalent  device. 
At  the  back  of  the  vulcanite  plate  a  transverse 
metal  spiing  is  an-angcd,  one  end  of  which  is 
fixed  to  one  edge  of  the  plate,  whilst  its  other 
end  is  pointed,  and  is  sufficiently  long  to  be  bent 
forward  and  to  project  slightly  in  front  of  the 
plate. 

"When  the  film  or  strip  has  been  adjusted  in 
the  proper  position  to  receive  a  })icture  from  the 
lens,  the  vuU  mite  plato  is  }>res.seil  forward  by  the 
screw  Hi)  ay  U<  hold  the  edi^cs  of  tlie  film  firmly 
in  posiiiDii  a-,'imst  the  top  anl  l>ottom  strips,  the 
point   of   the  S'.rcw    fir^t  pressing  forward  the 


spring,  the  pointed  end  of  which  marks  the  paper 
from  the  back  sufiiciently  to  indicate  the  position 
of  the  picture  upon  it  when  it  is  ultimately  re- 
moved from  the  rollers  for  the  purpose  of  being 
cut  up  and  developed  in  the  usual  way.  Small 
springs  aro  arranged  to  press  back  the  vulcanite 
plate  from  contact  with  the  back  of  the  film  when 
the  pressuro  of  the  screw  is  withdrawn.  In  one 
of  the  anpnilar  spaces  first  described,  between  the 
front  partition  and  the  lateral  vertical  partitions, 
is  arrange<l  a  vertical  roller,  against  which  the 
film  or  strip  presses,  which  is  made  to  rovolve  by 
such  pressure  when  the  rollers  aro  made  to  revolve 
and  draw  the  strip  forward.  The  axle  of  this 
roller  x>as8e8  through  the  top  or  bottom  of  the  box 
or  camera,  and  is  provided  with  a  toothed  pinion 
actuating  an  indicating  device,  by  which  it  can 
be  seen  when  the  film  has  moved  exactly  sufii- 
ciently forward  to  present  the  proper  surface  for 
a  new  picture,  and  also,  if  desirecl,  to  show  the 
number  of  exposures  which  have  been  made  and 
pictures  taken. 

The  rollers  which  carry  the  sensitised  strip  or 
film  are  made  readily  removable,  so  that  they  can 
be  tiiken  out  and  replaced  as  desired,  their  centres 
turning  upon  screws  in  the  top  and  bottom  of 
the  box  or  camera,  which  can  be  screwed  up  or 
unscrewed  as  desired.  The  receiving  roller  is 
fitted  at  one  end  to  a  socket,  either  end  of  which 
can  be  turned  round  by  a  suitable  key  or  handle 
for  the  purpose  of  turning  the  roller  and  so 
causing  the  strip  or  film  to  pass  behind  the  lens. 
Either  or  both  the  rollers  may  be  provided  with 
ratchet  wheels  and  pawls,  or  their  equivalents, 
by  which  the  rollers  are  prevented  from  turning 
in  the  \('rong  direction,  and  spring  or  other 
brakes  may  be  arranged  so  as  to  press  the  strip 
upon  the  rollers,  or  upon  brake  wheels  on  the 
roller  sockets,  and  so  keep  the  rollers  from  too 
easily  unwinding  and  thus  allowing  the  strip  to 
be  imperfectly  stretched.  A  flat  piece  of  trans- 
parent glass  may  bo  arranged  in  front  of  the  strip 
or  film,  the  latter  being  pressed  against  it  by  the 
vulcanite  plate  at  the  back. 
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THE  PAEI8  EXHIBITION -II. 

Eleotrloal  Weldlnff. 
/I  UGH  progress^as  been  made  in  this  branch 


of  science.  The  heat  generated  in  a  given 
time  T  by  a  current  passing  through  a  con- 
ductor is  -s-  R  P  T,  where  R  is  the  resistance  of 

the  conductor,  I  the  intensity  of  the  current,  J 
the  mechanical  equivalent  of  heat.  The  quantity 
of  heat  thus  produced  has  been  most  ingeniously 
utilised  for  welding  metallic  bars  and  tubes.  The 


■^^EZ^^ 


Thomson  International  Electrical  Welding  Com- 
pany (Gallery  of  Machines,  American  section) 
exhibit  their  apparatus  for  welding,  and  also 
tjcveral  interesting  specimens.  In  the  case  of 
bars  of  small  diameter,  the  current  of  a  small 
djTiamo  suffices.  The  bars  are  gapped  in  two 
jaws,  which  are  in  communication  with  the 
collecting  brushes  of  the  dynamo.  The  two  jaws 
may  be  moved  so  that  the  two  Ixirs  to  be  welded 
are  brought  into  rontict.  Tlie  current  is  made 
to  p;iKs,  and  the  joint  is  welded  by  the  heat 
electrically  produced.     The  proper  temperature 


is  attained  by  a  commutator  which  introiiQt.> . 
greiitor  or  less  resistance  in  the  cirruit.  ( - 
wires  and  small  bars  the  whole  apparatu.-. 
d}*namo,  supporting  table,  mo\'able  jav»~srr 
brought  together  in  a  small  compass,  as  ii  sib'.*- 
in  the  annexed  schematical  figure.  The  tv 
jaws  A  B  are  in  direct  communicatiuii  with  i^ 
brushes  of  the  dynamo  I)  D. 

For  welding  larger  bars  very  intense  cumt:. 
aro  required,  and  the  apparatus  can  nui^u-^ 
have  this  simple  form.  An  alternatiiu;  cunvn' 
dj-namo  is  employed,  but  not  in  a  direct  nucst^ 
The  current  is  first  sent  into  an  eloctrical  tna^. 
formator,  the  induced  current  of  which  give?  c 
intensity  of  50,000  amperes  with  a  wty  m 
electromotive  foree  (about  1  volt).  Suchactin»x: 
wiU  weld  bars  of  iron  over  2in.  in  diameter.  A.' 
sorts    of    metals    and     alloys   can  be  «f.i . 

ciectricallv.  C.  BetaiUt 


STEAM  STTCTIOir  BLAST  AHS  STUL 

THE  accompanying  cut  illuatrates  an  appuvn.: 
in  use  in  the  analytical  laboratorr  of  th^  Si 
Louis  Ore  and  Steel  Co.  Their  chemist  (Mr.  i 
Van  Zwaluwenburg,  Ph.D.),  under  whose  dir«»tij;i» 


the  apparatus  was  constructed,  states  (an  t' 
Phannaeeittical  Era)  that  it  has  been  in  uae  dorr. 
the  last  two  months,  and  haa  given  perieetsc- 
faction. 

A  is  an  ordinary  condenser  with  the  cold  ^tt 
inlet  at  a  and  the  exit  at  b.  Steam  enten  the  c« 
of  the  condenser  through  the  tube  ^,  which  at  ( ^ 
reduced  in  size  to  iin. ;  e  is  connected  with  the  c^ 
by  a  iin.  T.  Ajb  the  steam  is  injected  into  the  ^. 
it  carries  with  it  air,  which  is  drawn  in  throogt ". 
creating  a  suction  that  may  be  used  aa  a  filter  (os^ 
As  the  mixture  of  steam  and  air  passes  thiDo^L  t^ 
ooil,  the  steam  is  condensed,  the  mixture  oltu's^ 
water  enters  the  separator  B,  the  water  is  ckc. 
off  through  «,  while  the  air  is  forced  out  of /,  p 
ducing  a  blast  that  is  sufficient  to  run  six  Bos: 
blastburners. 

This  simple  apparatus,  though  not  enfirelt  t^ 
is  an  excellent  combination,  furnishing  a  goi^a  tit: 
pump,  a  steady  blast,  and  distilled  water.  Ti^ 
apparatus  may  be  made  by  any  steam  fitter  »'• 
small  cost. 


ASFIBATOBS   POE   LABOSATOEY 

USE.* 

W-HEBEVER  a  head  of  water  of  10ft  or  it^ 
is  available,  an  aspirator  is  by  far  the  b-;* 
convenient  instrument  for  producing  a  Tacuoic : ' 
filtration  and  fractional  distillation.  It  is  *» 
adai)ted  to  a  wide  range  of  physical  experim«sb> 

Besides  the  advantage  of  convenience  and  <<«- 
pactncss,  the  aspirator  has  the  further  ■^t*°^" 
over  piston  air  pumps  in  the  matter  of  cost  u^> 
may  be  had  at  prices  varying  from  l*50dol.  to  4<t^ 
or  odols. 

Two  kinds  are  in  general  use— one  of  ^wa. »  ^ 
as  Bunsen's  filter  pump,  and  shown  in  Iigs.  I  uk;' 
the  other  of  brass,  shown  in  Figs.  3,  4,  and  h.  r- 

glass  aspirator  can  be  purchased  of  almcai  i: 
ealer  in  druggists'  sundries  or  chemical  gl***;*"^. 
Any  expert  gmss- blower  can  make  it  in  i  «•-'* 
time.  I  . 

This  instrument  consists  of  an  dongatw  -^ 
terminating  in  a  crooked  tube  at  the  botti>in  *r 
having  a  tapering  nozzle  inserted  in  tlw  t.'r  ^ 
welded.  The  lower  end  of  the  na«Je«J|J*'* 
directly  opposite  and  near  the  crooked  i3»^J 
tube.  A  side  tube  is  connected  with  the  Wi'*-  • 
point  near  the  junction  of  the  noale  and  W' 

This  aspirator  is  used  in  the  man»er  ukIi*'*'^'^ 
Fig.  '2— i.e.,  the  upward  extenston  of  thft-* 

•  By  Gfcv.  31.  Hop&iya,  in  the  SeiatHic  J*'  ' 
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Fio.  1.— Bi 


m  Filter  Pump. — Fio.  2. 


<!onnecCed  with  a  tap  bj  a  ahort  piece  of  rubber 
(iibtDg,  aod  tbe  side  tube  U  connected  bj  a  piece  of 
rabber  tubing,  with  the  v^sboI  to  be  exhatutod. 
When  the  water  is  allowed  to  flow  through  the 
l^I^rator,  it  leaps  acron  the  space  between  the 


Fid.  3.— Metal  Aipiiator. 

noizle  and  discharge  tube,  and  carriea  with  it  the 
a,ir  from  the  bulb,  which  U  ccntinuallf  replaced  hj 
air  from  the  vessel  beiug  exhausted- 
It  ia  neceaaar;  to  securely  faatsn  the  ends  of  the 


Fto.  5.— Blast  Produced  bf  the  Aspifator. 

rubber  tube  connected  with  the  tap,  or  the  wafer 
1  >rca3urc  may  force  it  olT,  tbui  causing  the  breaking 
of   the  iuatrameot.    To  aecure  the  heat  effects  with 


Q  connect  a  vertical  tube 


n  Figs.  3,  4 


,    ... .free  from  aU  dan^erof  beingbroken 

in  use,  and  it  has  other  qualitiee  which  render  it 
superior  to  the  glass  instrument^  one  of  which  ir  ~ 
much  higher  efhdency.   another  is  its    alnlity 
retein  the  racuum  should  the  flow  of  water  be  aci 
dentally  or    purposely 
screwed  directly  on  thi 
additional  pipe  ' 


— Exhausting  Qeiaaler  Tube- 
dent  for  the  operation  of  a  blowpipe,  aud  for  other 
uses  requiring  a  moderate  amount  of  air  or  gss 
under  preaure. 

The  method  of  accomplishing  this  is  iUostnted  in 
Fig,  5.  The  instrument  is  arranged  to  discharge 
into  a  bottle  or  other  vessel  havine  an  overflow,  and 
the  air  for  the  hUst  is  taken  out  through  the  ai 
tnbe  inserted  in  the  stopper  o'  "      '    "■' 


water   tap,  and  needs 
it  to  work  up  to  its  full 
capacity ;  and  where  a  head  of  water  is  not  avail- 
able,  it  may  be  inserted  in  a  siphon  hating  a  vertica] 
hMghtof  lUft.  ormore. 

This  instrument  is  nude  by  Mr.  £.  C.  Chapman, 
of  Brooklyn,  N.Y.  Like  all  instnunenta  of  it< 
class,  it  ia  based  on  the  prindple  of  the  QiSaid 
injector.  Its  great  perfection,  howaTar,  is  due  to 
lu.  C.  J.  Lawler  and  to  its  manufacturer.  Tl 
construction  of  the  aspirator  is  shown  in  section  __ 
Fig.  3.  The  water  enters  at  A,  as  indicated  by  the 
arrow.  The  air  enters  at  B,  and  both  air  and  water 
are  discharged  at  C.  Tbe  water  in  going  through 
the  contracted  passage  forms  a.  vacuum  at  tb 
narrower  part,  uito  which  the  air  enters.  Tb 
starting  of  the  instrument  is  facilitated  by  a  dis 
phragm,  which  halt-dosea  the  discharge  tube.  Th 
water  is  prevented  from-  entering  the  air  pipe  by 


Fia.  6,— Plate  and  Becciver  for  Aspirator. 


b  which  the  con- 
n  the 


small  check  valve 
lateral  lube.  Hue 
is  due  to  the  a 


lispe  of  this  passage  seriously  affects  the  results. 
file  vacuum  produced  by  this  aspirator  is  equal 
1  that  of  the  mercurial  barometer,  less  the  tension 
t  aqueous  vapour.  That  is  to  say,  when  the  baro- 
lUelor  is  at  30in.,  the  vacuum  produced  by  the 
aspirator  wiil  be  about  291in.  Such  a  vacuum  can 
•■-  produced  by  water  under  a  pressure  of  ojlb. 

n  Fig.  i  a  shown  the  aspirator  applied  to  a 
Geinler  tube.  It  quickly  exhausts  an  8m.  tube,  so 
"-- •  the  discharge  of  an  induction  coil  vrill  readily 


pass  through.     By  placing  a 
pipe,  the  Qeissler  tube  cau  1 


e  in  then 

., 11  be  filled  with  differei 

les.  '  llach  wilt  exhibit  its  peculiar  colour  as  tl 
not  high  enough  fr 


aporkpasses.    The 

a  perfected  Oeissler  tube,  but  it  is  sufficient  for  the 
greater  port  of  vacuum  eiperimenta.  The  aspirator 
___  I.  iged  to prodnceocontinuous  blast  8u8i- 


bhe  angled 
ttle.    The 


e  IS  regulated  by  the  w 
pressure  and  the  neight  of  the  overflow  pipe. 


ihd.     The  I 
able  valve,  which  closes  cominuDi 
aspirator,  and  which  also  serves  to 
required,  to  the  receiver  fitted  to 

acceasoriea  of  a  piston  air  pump.     

is  eatahlished  between  the  tube  of  the  plate  anu  uin 
aspirator  by  means  of  a  pure  rubber  tube  which  is 
practicallj  airtight. 


APPAEATHS  TO  ILLUSTKATE  TEE 
HTFLITENCE  OF  FRESBURE  OS  TEE 
VOLATHISIHO  POINT  OF  ICE,  AND 
OTHSE  PHEHOHEKA. 

By  Prof.  BTiMreT  Toiraii,  D.Sc. 

IT  was  first  observed  by  Camelley  that  when  a 
block  of  ice  with  a  free  surface  for  evaporation 
is  exposed  to  pressures  lower  than  4-6iiiro.  it  can- 
not be  melted,  no  matter  at  how  great  a  rate  heatia 
supplied  to  it  by  radiation. 

At  a  meeting  of  the  Owens  College  Chemical 
Sodety,  dght  years  ago,  I  suggested  that  the 
maximum  temperature  to  which  ice  can  be  heated 
under  any  given  pressure  lower  than  4Cmm.  could 


be  ascertained    1 


)  representing  the 


vapour  pressures  of  ice  at  different  temperatures, 
just  as  the  boiling  point  of  water  under  any  pres- 
sure is  given  by  the  curve  of  vapour  preasuree  of 

In  1S83  Dr.  Ramsay  and  I  proved  experimentally 
tbAt  this  is  the  case,  and  we  determined  the  tem- 
peratures of  volatilisatioD  of  ice  and  other  aolids, 
obtaining  in  the  toUou-ing  year  on  experiuiental 
proof  of  the  fact  previously  predicted  from  thermo- 
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n  Thonucm,  that  the  vaposr  praaure  of 
M  in  the  lolid  itste  >t  a  tempenture 
beloiT  fta  melliiig  point  is  lower  thvi  that  of  the 
nibatwice  in  i&  liquid   it&te  at  the  nme  teu- 

InMmuch,  however,  aa  a  good  pump  a  reqmr«d 
to  reduce  the  pronm  lafficifliiti^,  and  at  the  ei- 
periauot  In  which  theee  facta  are  prored  t>  in  other 
raq>eeta  rauiei  tTDiibleaonie,  it  hai  not,  I  belieya, 
beoi  nniallr  admitted  in    an    ordinar;  course  of 

It  mum  possible,  therefore,  that  an  appaiato* 
which  I  have  oooilmcted  to  illiutnte  the  effect  of 
prosure  on  the  Tolatilisiug  point  of  ice  ma;  proTe 
DMfol  to  other  lecturers,  niore  espedallj  b<  it 
■ervea  to  illustiste  some  olhw  intenstmK  pointa. 
I  a  modificalioo  of  WoUutoo's 
[  that  emplored  bTl>r.  Banuav 
ic  ioTcrti^tiani.  The  bolb  A.  la 
the  cr^i^ihonu,  bat  in  place  o( 
—  -  — 'Je  cjlindrical  tube  B. 
row  bore  itay  Imm.), 
M  a  wiaer  tube,  D,  dosed  at  the 

tains  air,  and  acta  aa  an  air  ther- 
mometor ;  it  is  covm«d  with  cotton  wool,  which  is 
to  be  Mttirat«d  with  water  before  beginning  the 
exparimsot.  Tlie  luanaw  tnbe  is  open  at  the  np^ 
end,  and  is  eonniacted  bf  an  indiarubber  tube  with 
the  gauge  FOH,  which  coDtains  BiUphuric  add 
edou«d  witli  indigo  as  an  indicator.  The  gaoge  ia 
opfD  at  both  ends ;  but  is  proridod  with  a  itop- 
eoekatQ. 

Aa  in  the  cn'ophorna,  the  qiparatos  most  be 
abaolutd;  free  mm  air,  and  the  cotton  wool  should 
be  wdl  washed  with  alcohol  and  ether  to  remove  all 
llliasii ;  otherwise  it  may  be  difficult  to  saturate  it 
with  water.  Hie  pttasure  hi  the  appaiatoa  ma;  be 
iniliralwil  by  a  mercury  gauge  K ;  but  obnously 

are  rendned  somewhat  leas  euy  by  Iha 
The  gauge,  if  added,  should  have  ~ 
ubicbon  at  L  and  a  flattened  oonstri 


the  second  bulb  there  . 
At  C  is  fused  a  tube 
to  which  is  sealed  a 

liistube  o 


w  tuba  N,  closed  a 


dnmlar  conitiiction 
lion  at  M,  a  narrow 

bajng  plaoBd  in  the  tube  between  tt 

Wlten  the  uparatos  is  in  its  usual  Tertical  posi- 
licD,  the  little  lube  N  naU  on  the  Battened  eon- 
strictimi,  and  there  is  free  oommunic^tion  between 
llie  gauge  and  the  rest  of  the  apparatus ;  but  when 
ID  the  tranifennoe  id  water  from  one  bulb  to  the 
othv  the  ^iparabiB  ia  iuTertad,  the  tuba  N,  falling 
against  the  circular  consbriction  doaea  tha  tuba  and 
joaTaats  the  escape  of 
fbr  forthar  securi^  an 
placed  at  O. 

Oaeriplian  «/  Ezperinienl . — The  cotton  wool  is 
thorough];  satiiral«a,  and  the  reet  of  tbe  water  is 
thsD  tranafeired  to  the  bulb  A.  The  gauge  ia  con- 
nected with  the  air  thermometer  and  the  stopcock 
dosed.  The  bulb  A  is  then  immeraed  in  a  beaker 
of  water  cooled  by  a  little  ice ;  the  diminution  of 
pressure  in  the  apparatus.  Doiisequont  on  the  lower- 
ing of  temperature,  is  at  once  indicated  b;  the 
mercnrr  gauf^  indaa  the  boiling  point  of  water  is 
lowered  b;  ndudiaa  of  preesure,  Ihu  temperature 
of  the  air  thermometer  is  at  once  seen  to  toll.  (The 
bulb  B  ma;  be  heated  b;  boiling  water  or  to  anv 
denied  taniperatare  during  the  miole  i 
When,  bv  further  addition  of  ice,  the 
of  the  bub  A  Bnka  to  0°,  the  pleasure  in  the  appa- 
ratua— if  air  has  been  ocinpletelT  expelled — falls  to 
4-Smm.,  andthetempentunof  theairtbermomoter 
becomes  constant.  The  stopcock  is  then  opened  so 
that  the  sulphuric  acid  ma;  be  at  the  same  level  in 
both  limbs  at  tiiis  temperature,  which  is  afterwards 
■howntobetrC. 

If  we  now  replace  the  beaker  of  ice  and  water  by 
a  freeaiDg  mixture  at  —  5",  the  prosaure  in  the 
apparatus  will  be  still  further  reduced,  and  the 
temperatoifi  of  the  air  thermometer  will  again  fsJl, 
but  tlie  water  will  not  freeze.  We  can  therefore 
show — I  find  with  perfect  certain^ — the  cooling  of 
water  below  0°  without  freezing,  and  also  Uie 
reduction  of  the  boiling  point  of  water  below  If. 

When  the  temperature  is  still  further  reduced  by 
substitution  of  a  colder  freezing  mixture,  the  water 
in  A  solidifies,  and  it  will  be  seen  that  after  the 
temperature  of  the  air  thennorueter  has  fallen  a 
little  lower  for  a  moment  or  two,  it  suddenly  rises 
to  the  zero  point  already  determined.  After  re- 
maining constant  for  same  time,  until  tha  whole  of 
the  water  on  the  cottun  wool  ish^zeu.lhe  tempera- 
tare  fulls  rapidly,  and  it  is  now  found  to  depend 
Bolel;  on  that  of  the  bulb  A,  even  though  the  bulb 
B  be  strongly  heated. 

A  third  determination  of  the  zero  point  day  lastly 

by  removing  the  frcoiing  mixture.    The  tempera- 
ture of  the  air  thenuometer  slowly  rises  to  0  ,  and 


itil  t 


lie  following  facts  are  therefore  dearly  demon 
■tiated  b;  means  of  this  apparatus  :~l.  That  thi 
vapour  pressure  of  water  (and  of  ioe]  depends  on 
the  temperature,  and  that  the  boiling  poiut  (or  thi 
m«Timinii  temperature  to  which  water  with  a  fre- 
aurtaee  for  eraporatioti  can  be  heated)  depends  oi. 
tbe  preanue.    2.  lliat  the  v^ioar  presure  of  water 


at  0*  ia  4'Omm.,  and  that  under  a  pmsure  of 
4'6mm.,  water  boils  at  0°.  3.  That  the  boiling 
point  may  be  raduced  below  ff,  the  water  remain- 
uig  liquid  ;  but  that  when  solidification  begins  the 
temperature  suddenly  risee  and  reuLains  constant  for 
ooDsideTable  time  (it  is  assnmed  that  this  tcmpera- 
ire  is  ffl.  4.  That  the  volatilising  point  of  ice, 
ke  the  boiling  point  of  water,  depends  on  the 
presenre,  and  that  if  the  ice  has  a  fi^  surface  for 
evaporation  the  walls  of  the  vessel  surrounding  it 

be    strongly     heated    without    affecting   its 

jratuiB. 

if  theee  points  may  be  proved,  though  not 

■a  so  directly,  without  the  mercury  gauge. 

The  apparatus  is  a  little  troublesome  to  construct; 

'    '   ince  made,  the  experinlents  ma;  be  conducted 

almost  aa  much  ease  and  with  quite  as  much 

in^  as  that  with  Wollasfem's  cryophorus,— 

lical  .Vcu-i. 


smperatu: 
jfanyof 


DETAILS  07  BVKKT'g  Idin.  EVOIHE 
LATHE.' 

THE  tranaverae  section  A  B,  Fig.  16,  which  is 
between  the  gear  train  and  reversing  cam, 
shows  tiie  method  of  attaching  the  band  lever  to 
the  devioe.  Tixe  steel  cylinder  C  has  the  projecting 
arm  A,  which  tenninatoi  in  the  hub  h,  in  which  the 
grooved  halt-ring  p  is  placed.  A  hole  ia  drilled 
mrougb  C,  which  Sts  a  pm  shown  in  dotted -outline 


■imUarwhadon  (ithtr  ■idx''' 
In  Fig.  18  we  have  a  longitudinal  sscticn  tluv^ 
the  end  of  the  screw,  and  a  part  sectim  c^  > 
wheek  W,  with  whidi  they  work.  In  Pi(  1'' 
tranaverae  aection  C  D  shows  the  meliiDd  o{  i"^ 
an  invariable  relatioa  bBtwaen  tu  whMJi  A*' 
selvH  and  the  screw.  Three  fixed  inji  sn  plm^ 
—one  in  the  screw  one  in  the  hob  of  tin  sb: 
wheel,  and  one  in  the  aeoond  wheal.  £v±  'i  ^ 
eaaia  1 ,  2,  and  3  will  slide  esidwisa  m  it<  kif- 
Owing  to  the  diih-shape  of  2  and  3.  ther  liC  >1 
slide  together,  ao  that  the  edges  of  their  rust  in  > 
the  aame  pUne.  The  pin  P  is  flfied  to  alioli  in  w 
and  of  thescrew,  but  has  an  indinsd  plans  bSa 
at  its  inner  end.  On  this  plage  three  roBudpitit/ 
rart.  They  are  placed  in  Was  driUed,oi««*i  = 
the  hubs  of  the  No.  2  and  3  gears,  and  one  ce  tt< 
screw.  When  in  tha  poailion  iiDWB,  tbs  r'^ 
drawing  of  pin  p'  wiH  force  them  mil,  v^-  * 
course,  hold  No.  1  tightly  in  place.  To  [R'^ 
more  uun  one  of  theee  gears  gstltag  in  huh •(* 
same  time,  a  ver;  neat  arrangemait  is  pf""* 
which,  for  simpUd^,  cannot  be  taalj  'r™* 
Two  small  rims,  corneal  at  each  end.  it  vo'i.'  *- 
there  is  of  it.  They  are  ahown  in  pcailiM  "  / 
and y  at  Fig.  18.  fc  length  the;  sre  ^^.^ 
thicfaieas  ot^e  hubs  of  the  whads  ^  aid  X  pl»» 
height  of  one  of  the  eooaa.  IUb  taessi^t«I°  * 
provided  for  by  counteiwiks  tcet,  driW  «  * 
Wde  of  the  hubs  of  each  wheal,  and  Ao«* 
outside  of  the  tcrew.    It  willbe  aaaa  IW™3 
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thst  wheel  No.  3  cannot  be  moyed  endwise.  Also 
that  Xo.  2  is  held  in  the  same  way  by  pin  p* ;  but 
by  pushing  in  pin  P,  No.  1  gear  can  be  moved 
oiiti]  its  countersink  is  under  p'  \  then  an^  effort 
to  move  No.  2  will  force  the  pin  out,  and  No.  2  can 
be  put  in  place,  and  No.  1  cannot  be  moved  asain 
until  No.  2  is  brought  back.  No  3  can  be  moved  by 
the  same  method.  A  section  of  the  main  journal 
hex  for  the  screw  and  of  the  thrust  collar  is  shown 
in  this  figure  at  B.  A  short  hub  H'  is  on  the  back 
side  of  gear  No.  3.  into  which  the  end  of  box  pro- 
jects far  enough  tnat  the  screw  is  not  uncovered 
when  the  gear  is  in  use,  and  is  thereby  protected 
from  dust. 


SELF-PBOPELLDTG  UlTICTCLE. 

ACCORDING  to  an  American  paper,  Mr. 
Breitenmoeer,  a  St.  Louis,  mechanic,  is  the 
author  of  numerous  inventions.  His  last  gnat 
work,  however,  is  just  now  nearing  completion,  and 
while  he  does  not  claim  to  have  s^ved  uie  problem 
of  perfMtual  motion,  he  thuikB  he  has  built  a  motor 
that  will  run  itself  an  unlimited  time  and  at  an  un- 
limited speed.  He  has  not  named  it,  but  from  a 
corsory  mspection  the  name  of  self -propelling  uni- 
cycle  seems  applicable.  The  worlong  moaeL  to 
which  the  inventor  is  putting  the  finishing  tou^es, 
18  a  wheel  8ft,  in  diameter,  composed  of  a  frame- 
work of  iron  rods  and  braces,  covered  with  canvas, 
with  a  hollow  centre,  where  the  saddle  is  located 
3ft.  in  diameter.  The  outer  edge  of  tiiis  big  wheel 
narrows  to  a  thickness  of  2in.,  with  a  flange-Uke 
tire  Sin.  in  width.  The  frajnework  of  iron  rods 
forming  this  solid  outer  rim  of  2|ft.  is  arranged  so 
that  the  wheel  is  about  16in.  thick  at  the  inner 
circle. 

To  prevent  this  wheel,  thick  in  the  centre  and 
thin  at  the  outer  edge,  falling  down,  there  are  two 
braces,  one  on  either  side,  the  upper  ends  of  which 
are  attached  to  the  saddle,  and  the  lower  ends  of 
which  rest  upon  small  wheels  or  travellers  that  run 
on  the  grotmd,  a  little  in  the  rear  of  the  centreof 
the  big  wheel.  Now  we  come  to  the  most  difficult 
part  for  description.  In  the  inner  cirde  are  two 
circular,  or  nearly  circular,  bands  of  iron  or  steel, 
very  neatiy  fitting,  but  in  no  place  touching  the 
inner  circle  of  the  oig  wheel. 

On  these  two  iron  or  steel  bands  is  balanced  the 
saddle,  with  brass  trunnion  wheeb  or  pulleys  under 
tt,  four  of  them.  In  front,  and  hal£>way  up  the 
inner  circle,  is  located  a  pair  of  brass  ratchet 
wheels,  6in.  in  diameter,  revolving  on  bands.  The 
n^etoon  these  wheels  work  on  a  series  of  little 
bolts  on  the  izmer  circle  of  the  big  wheel|  in  the 
nsnner  of  co^.  Now  for  the  prinople  upon  which 
the  machine  18  expected  to  woriE.  ifte  saddle  rests 
on  four  little  trunnion  wheels,  the  burden  pzimarQy 
falling  on  the  two  rear  trunnions.  These  are  con- 
siderably in  the  rear  of  and  elevated  above  the 
«entre.  Now,  the  weight  pUoed  on  the  saddle, 
ulhng  as  it  does  on  the  rear  elevated  trunnions, 
forces  them  down  and  forward ;  this  in  turn  f ozcee 
the  forward  trunnion  in  front  of  and  a  little  above 
the  centre,  and  at  the  same  time  causes  the  ratchet 
wheels  to  revolve.  This  constant  pressoie  forward, 
«nd  the  revolutions  of  the  smaU  ratchet  wheel, 
cause  the  big  wheel  to  revolve,  and  there  you  have 
your  marliinft  in  motion. 

To  assist  this  downward^and  forward  motion  of  the 
jaddle,  on  which  the  inventor  bases  all  his  hopes 
for  success,  a  pair  of  swinging  foot-rests  or  stirrups 
are  provided.  These  swing  on  either  side  of  the 
wheel^  from  the  outer  ends  of  the  axle  on  which 
the  6m.  ratchet  wheel  turns,  enabling  .the  rider, 
when  seated  in  the  saddle,  astride  the  inner  circle, 
to  throw  his  weight  well  f orwaord  by  simply  rising 
occasionally  to  a  standing  position,  with  his  feet  in 
the  stirrups.  These  are  intended  for  use  in  climbing 
hUls,  and  the  inventor  says  tiiere  is  practically  no 
£nut  to  the  impetus  that  can  be  g^ven  the  machine 
by  simply  swinging  the  stirrups  forward  and  ele- 
vating them.  Swung  as  they  are  to  the  ratchet 
wheel  axle,  forward  pressure  on  them  pulls  the  big 
wheel^  forward,  and  causes  it  to  torn  at  a  speed 
"Only  limited  by  the  amount  of  pressure  used.  , 


THE  DASGER  OF  WAIEE  FILTEBS. 

ra  series  of  experiments  with  water  filten 
reported  to  the  Bhode  IsUnd  Medical  Society, 
Br.  G.  T.  Swarts  has  presented  certain  facts  which 
«re  opposed  to  the  general  belief  regarding  the 
imlue  and  efficiency  ox  filters  as  commonly  used  in 
the  household  for  the  purification  of  drinking 
water,  and  which,  from  their  important  bearing  on 
health,  are  believed  to  be  worthy  df  more  general 
reoognitiQci.  The  results  obtainra  prove  th&some 
alters  whstn  first  used  sucoeasfullv  remove  a  certain 
proporUoia  of  organisms  from  the  water.  Other 
tests  made  seventeen  days  later  showed  in  every 
case  a  marked  increase  in  the  number  of  colonies  in 
^filtered  as  compared  with  unfiltered  water.  For 
turtaaoe,  the  unflltered  water  contained  36  cokmies 
«f  growth,  while  the  filttted  water  showed  the 


presence  of  colonies  to  the  number  of  2,000,  9,000, 
and  10,000. 

An  examination  on  the  seventieth  dav  showed  an 
increase  in  the  case  of  one  filter  of  117,000  colonies. 
Another  series  of  experiments  was  made  to  deter- 
mine how  far  the  consumer  oould  cleanse  his  filter 
or  sterilise  it  m  some  simple  manner.  The  results 
showed^  however,  that,  even  with  every  possible 
precaution,  the  number  of  organisms  m  filtered 
water  exceeded  the  number  in  imfiltered  \s^  several 
thousands.  These  investigations  show  conclusively 
that  the  organic  matter  retained  in  the  meshes  or 
interstices  of  the  filtering  media  contains  organisms 
which  increase  rapidly  while  the  filter  is  or  is  not  in 
use,  and  especially  if  its  position  is  in  a  warm 
kitchen  or  in  dose  proximity  to  a  hot- water  pipe. 
The  lesson  to  be  drawn  from  these  experiments  is 
obvious.  Filters,  by  becoming  clogged  and  from 
the  impossibility  of  perfectiy  cleansing  them,  foster 
the  very  dangers  to  nealth  uey  are  designed  to  pre- 
vent. These  facts  should  be  of  especial  interest  to 
physicians — [No!  rather  to  tiiose  who  drink  the 
water] — since  they  are  often  looked  to  by  tiie  public 
for  information  regarding  just  sucn  practical 
sanitary  questions  as  this. 


SCIENTIPIC   NEWS. 
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VSEFUL  AND   80IEHTIFIC   H0TB8- 


G-igantio  Oraba.  —The  Bombay  Natural  History 
Society  has  received  an  interesting  addition  to  its 
museum  in  the  shape  of  four  live  crabs  of  gigantic 
proportions,  from  the  Andaman  Islands,  presented 
oy  Mr.  H.  W.  Searle,  of  I.M.S.  Inve^tigatw. 
Tnese  remarkable  crustaoeana  are  known  as  the 
Bobber  Grabs  {fiirgu$  latro),  and  Darwin,  in  his 
book,  **  A  Natozalist's  Yoyaoe  Bound  the  World," 
writes  as  follows  regarding  them : — '*  This  crab  has 
its  front  pair  of  legs  terminated  by  a  very  strong 
and  heavy  pincers,  and  the  last  pair  Vy  others  which 
are  narrow  and  weak.  It  wbuid  st  mb  be  thought 
quite  impossible  for  a  crab  to  open  a  strong  cocoa- 
nut  covered  with  the  husk,  but  Mr.  Leisk  assures 
me  he  has  repeatedly  seen  the  operation  effected. 
The  crab  begins  by  tearing  the  husk,  fibrt>  by  fibre, 
and  always  from  that  end  under  which  the  three 
eyeholes  are  situated.  When  this  is  completed  the 
crab  commences  hammering  with  its  heavy  daws 
on  one  of  these  eyeholes  wX  an  opening  is  made ; 
then,  tnxiiiiig  romid  its  body,  by  the  aid  of  its  pos- 
terior pair  of  narrow  pincers,  it  extracts  the  wnite 
albummous  substance.  I  think  this  is  as  curious  a 
case  of  instinct  as  ever  I  heard  of,  and  likewise  of 
adaptation  in  structure  between  two  objects  appa- 
rentiy  so  remote  from  each  other  in  the  scheme  of 
nature  as  a  crab  and  coooanut  tree.  These  crabs 
inhabit  deep  burrows,  which  they  excavate  beneath 
the  roots  of  the  coooanut  trees,  and  here  they 
accumulate  surprising  quantities  of  the  pickea 
fibres  of  the  cocoanut  husk,  on  which  they  rest  tm 
on  a  bed.  The  Malays  sometimes  take  advantage  of 
their  labour  by  collecting  the  coarse,  fibrous  sub- 
stance and  usmg  it  as  junk.  These  crabs  are  very 
good  to  eat  \  moreover,  under  the  tail  of  the  larger 
ones  there  is  a  great  mass  of  fat,  which,  when 
melted,  sometimes  yields  as  much  as  a  quart  of 
limpid  oil.  It  has  been  stated  by  some  that  ^ir^iM 
latro  crawls  up  the  ooooanut  trees  for  the  purpose 
of  stealing  the  fruit.  I  very  much  doubt  the  pos- 
sibility ox  this;  but  with  thepandtmus  the  task 
woula  be  very  much  easier.  I  understood  from 
Mr.  Leisk  that  the  Birgus  latro  Uves  only  on  the 
nuts  which  fall  to  the  ground." 

The  Kola  Kut.— The  value  of  the  kola  nut 
(seeds  of  Sterculia  funiminata)  as  a  dietetic  and 
therapeutic  agent  has  been  reoentiy  tested  by 
surgeon  B.  H.  Firth.  These  nuts  are  allied  in 
composition  to  cocoa,  coffee,  and  tea,  but  contain  a 
relativdy  large  amount  of  caffeine.  The  properties 
ordinarily  assigned  to  kola  are  &oae  of  a  strong 
tonic  and  stimulant  to  the  nervous  system,  counter- 
acting and  removing  the  sense  of  exhaustion  after 
fasting  and  &tigue ;  it  has  also  been  credited  with 
having  an  antagonistic  action  to  alcohol,  and  it  has 
been  said  to  purify  water.  From  his  observations 
Surgeon  Firm  concludes  that  kola  is  in  no  sense  a 
food;  that  it  increases  the  total  urinary  water,  with 
a  slight  reduction  of  its  total  solids  and  a  marked 
reduction  of  ^e  extractive ;  that  it  has  a  peculiar 
stimulant  action  on  the  nervous  system,  temporarily 
strenp^ens  the  heart  beat,  and  increases  the 
artoial  tension.  In  times  of  exertion  and  fasting 
it  wards  off  the  sense  of  mental  and  physical 
depression  and  exhaustion.  As  a  therapeutic  agent 
in  convalescence,  and  as  an  antagomst  to  alcoholic 
sequehe,  kohi  has  not  yielded  any  positive  results  in 
Surgeon  Firth^s  hands.  For  the  purification  of 
water  it  does  not  appear  to  be  superior  to  other 
mucilaginous  seeds,  tts  action  being  purely  mecha- 
nicaL  In  this  report  due  prominence  is  given  to 
the  importance  of  separating  seeds  which  contain 
no  oaneine,  such  as  Oardna  kola  and  Sterculia 
oordifolia,  as  these  would  speedily  discredit  the 
employment  of  kola  by  the  troops  under  conditions 
when  it  might  possibly  be  of  serviee.  It  appears 
that  an  i&fosion,  from  its  astringant  action,  might 
be  used  lor  those  sufferiag  froaa  dianhcsa. — Lmc§L 


ANOTHER  comet  has  been  discoverod,  this 
time  by  Mr.  W.  R.  Brooks,  of  Geneva, 
N.Y.  The  comet  was  picked  up  on  July  6, 
12h.  16m.  L.  M.  T.,  in  R.A.  23h.  46m. ;  S. 
Dec.  9°  10',  the  daily  motion  being  4-  Fm.  and 
4-  6'.  It  is  the  fourth  comet  of  the  year.  Dun 
Echt  Circular,  No.  173,  states  that  the  comet 
mentioned  in  Circular  172  is  identical  with  comet 
1889,  1. 

At  a  meeting  of  the  Liverpool  Town  Council 
on  July  3,  a  letter  was  read  itam  the  Bev.  H.  H. 
Higgins,  stating  that  Mr.  G.  Rylands,  of 
Warrington,  was  desirous  that  hia  equatoreal 
should  00  znade  available  for  tho  benefit  of  the 
public  under  the  direction  of  the  Liverpool 
Astronomical  Sodety,  provided  tbe  Corporation 
would  g^rant  a  site  and  assist  in  the  erection  of  a 
public  observatory,  the  A'stronomical  Sodety 
having  the  use  of  the  observatory  for  their  work 
for  not  less  than  three  nights  in  the  week ;  also 
stating  that  if  the  Council  would  grant  a  suitable 
site  for  an  observatory,  sufficient  funds  for  cam' 
ing  out  the  undertaking  would  be  proyided  by  uie 
Astronomical  Sodety  and  friends.  On  the  motion 
of  Sir  James  Picton,  seconded  by  Mr.  J.  B.  Smith, 
the  letter  was  referred  to  the  Parks,  Gardens, 
and  Improvement  Committee.  The  telescope  is 
of  conaiderable  size,  and  is  worth  at  least  £500. 

The  annual  report  of  the  Director  of  the 
Mauritius  Observatory  for  the  year  1887  shows 
that  the  mean  temperature  of  the  year  was 
1  '41*  below  the  average,  and  that  the  temperature 
was  below  the  average  in  every  month;  tha 
greatest  deviation  being  2*5°  in  August.  No 
storm  passed  near  the  island,  which  has  not  been 
visited  by  a  hurricane  since  March,  1879. 
During  the  year  1887  the  velodty  of  thirty  milea 
an  hour  was  reached  only  once — in  June.  Rain- 
fall is  recorded  at  seventy-five  stations,  and  Dr. 
Meldrmn  states  tiiat  the  oompariaons  made 
during  the  last  ten  years  show  conclusively  that 
there  is  a  dose  connection  between  the  rainfall 
and  the  wialiM-tal  fever  on  the  low  lands. 

Astronomers  all  the  world  over  will  regret  to 
hear  of  the  death  of  Miss  Maria  Mitchell,  IiL.D., 
directress  of  Vasaar  College  Observatory,  Pou^h- 
keeppie,  N.Y.  She  was  we  daughter  of  William 
Mitchell,  astronomer,  and  was  bom  in  Nan- 
tucket, Massachusetts,  August  1,  1818.  She 
developed  such  remarkable  talents  that  early  in 
life  she  was  able  to  assist  her  father  in  his 
mathematical  and  astronomical  investigations. 
At  the  age  of  18  she  was  appointed  librarian  of 
the  Nantucket  Athenieum.  Since  then  ahe  has 
made  careful  original  observations,  and  devoted 
considerable  time  to  the  examinat^op  of  nebuUa 
and  the  search  for  comets.  In  1847  she  made 
the  important  discovery  of  a  comet,  ion  which 
she  received  a  gold  medal  from  the  King  of  Den- 
mark and  other  distinctions.  She  went  to 
Europe  in  1858,  and  visited  the  prindpal  obser- 
vatories of  Great  Britain  and  the  Continent. 
Miss  Mitchell  was  the  guest  of  Sir  John  Hersdiel 
and  Sir  George  B.  Airy  during  her  stay  in 
England,  and  also  visited  Iieverrier  in  Paria  and 
Humboldt  in  Berlin.  In  1866  she  was  called  to 
the  Professorship  of  Astronomy  at  Y aaaar  College, 
which,  with  the  post  of  director  of  the  observa- 
tory, she  retained  until  January,  1888,  when  she 
received  a  long  leave  of  absence.  In  addition  to 
her  teaching,  she  devoted  much  labour  to  the 
study  of  sunspots  and  the  satellites  [of  Jupiter 
and  Saturn,  llie  degree  of  LL.  D.  was  conferred 
upon  her  by  Hanover  College  in  1852,  and  by 
Columbia  doUege  in  1887.  She  was  a  member  of 
various  Bcientinc  societies,  and  was  the  first 
woman  to  be  elected  to  the  American' Academy  of 
Arts  and  Sciences.  She  took  a  prominent  part  in 
the  movement  to  devate  woman*  s  work,  having 
held  the  presidency  of  the.  American  Association 
for  the  Advancement  of  Women  at  the  Syracuse 
meeting  in  1875,  and  at  the  Philadelphia  meeting 
in  1876.  She  contributed  numerous  articles  to 
the  sdentific  serials. 

A  distinguished  English  engineer  long  settled 
in  Russia  has  passed  away  in  the  person  of  Mx. 
John  Hughes,  in  the  75th  year  of  his  age.  He 
was  the  originator  and  managing  director  of  the 
New  Russian  Compan^s  immense  iron  and  sted 
works  and  rolling  mills,  the  largest  in  Russia, 
situated  on  the  Steppes  of  Ekaterin  oslav,  near 
Mariopol  and  the  Sea  of  Azof.  The  rapid  de- 
vdopment  of  the  metallnmoal  and  coal  in- 
Idnstriea  of  the  basin  of  the  Donets  has,  infscty 
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T)een  greatly  due  to  the  strong  initiative  and 
practical  akill  of  John  Hughes,  ably  seconded 
by  his  four  sons.     When  he  first  b^^an  work, 
20  years  ago,   there   was  nothing  on  this  now 
flourishing    spot   (named   after    its    founder  as 
Hughesova)    but    the    wretched    hovels    of   a 
few  ^  shepherds    with    their    sheep    and    dogs. 
The  indomitable  perseverance  and  untiring  energy 
of  John  Hughes  soon  created  a  busy  and  populous 
settlement  out  of  a  vast  and  dreary  wilderness ; 
and  the  great  industry  which  he  founded  now 
supplies  the  Russian  railways  from  St.  Peters- 
burg to  Samarcand.     The  Russians  had  no  reason 
to   refuse    him    their    support,    as    he    worked 
entirely  with  Russian  materials  produced  on  the 
spot.     The  deceased  Jwas  bom  at  Merthyr.     At 
an  early^age  he  entered  the  Cyfarthfa  and  the 
Ebbw  Vale  Works,   and    afterwards    started  a 
mechanical  factory  of  his  own  at  Newport,  Mon- 
mouthshire.      Subsequently,    he     became    well 
known  as  director  for  many  years  of  the  Mill- 
wall  Iron  and  Ship-building  Works,  where  he 
invented  the  hollow  stringer,  and  constructed  the 
celebrated  Millwall  shield,  which  withstood  the 
testa  better  than  any  other  armour  in  England. 
This  brought  orders  from  the  Russian  Govern- 
ment, and  through  acquaintance  thus  made  with 
the  Russians,  Mr.  John  Hughes  was  induced  to 
go  out  and  make  a  personal  inspection  of  the  rich 
mineral  deposits  of  southern  Russia.     Eventually 
he  formed  a  company  in  London,  and  concluded 
a  contract  with  the  Russian  Grovemment  in  April, 
1869,  for  the  establishment  of  the  works  already 
described. 

From  Dr.  Fridtjof  Nansen,  the  now  famous 
Greenland  explorer,  Messrs.   Perken,  Son,  and 
Rayment,     of     Hatton-garden,     have  received 
a    valuable     testimoniiU.       The    distinguished 
traveller  says  **that  the  instruments  supplied  by 
you   for    the    expedition  —  namely,    the    three 
aneroids  and  the    pocket    sextant— have    been 
proved  to  my  entire  satisfaction."     It  seems, 
there  was  not    time  to   have  the  instruments 
verified  at  Kew,  so  Dr.  Nansen  had  them  tested 
at  the  Meteorological  Institute  in  Christiania, 
and  he  goes  on  to  say  that  in  spite  of  the  neces- 
sarily severe  usage  and  tests  from  the  rather 
unexpectedly  high  altitudes  reached  (upwards  of 
9,000ft.),  and  the  great  range  of  temperature — 
varying  from  +  55"  to  -  55'  Fahr.  in  the  day  and 
night — ^to  which  they  were  exposed — the v  worked 
admirably  together,  and  on  again  reaching  the 
sea  level    they  differed    very  slightly.     **  The 
pocket  sextant  also — the  only  instrument  we  had 
for  fixing  our    latitudinal  position — proved  in- 
valuable to  us,  and  justified  fully  the  excellent 
workmanship  and  finish." 

A  Lloyd's  telegram  states:— "A  letter,  dated 
Whale's  Point,  Stans  Foreland  (Spitzbergen), 
May  29,  has  been  received  within  the  last  few 
days  by  the  Geographical  Society  of  Bremen 
from  Ihr.  Kukethenthal,  who,  in  company  with 
I^r-ZWatter,  has  undertaken  an  exploring  ex- 
pedition in  the  Arctic  Sea.  The  expedition  was 
cruising  off  the  south  and  west  coasts  of  Spitz- 
bergen. Mary  gales  occurred.  In  Magdalena 
Bay,  on  the  west  coast  of  Spitzbergen,  in  lat. 
79*  35'  N.,  the  expedition  fell  in  with  an  English 
sailing  vessel.  Air.  Pike,  hunter  and  sportsman, 
had  been  wintering  on  West  Spitzbergen  with 
some  people.  The  winter  had  been  very  mild, 
but  sport  was  not  very  good."  It  is  to  be  hoped 
that  the  ** party"  contained  some  scientific 
observers,  as  information  of  the  cl^natic  con- 
ditions of  West  Spitzbergen  during  winter  is 
always  useful. 


and  their  proper  control  throughout  the  United 
Kingdom,  and  the  prevention  of  importation  of 
dogs  from  other  countries  unless  under  strict 
quarantine  regulations.  The  committee  also  call 
attention  to  the  need  of  fresh  legislation  for  the 
effectual  carrying  out  of  these  objects,  as  well 
as  for  making  owners  more  responsible  than  they 
are  at  present  for  injuries  done  by  their  dogs." 
The  clerk  of  the  council  was  directed  to  forward 
a  copy  of  the  resolution  to  the  Privy  Council. 
It  is  considered  by  some  that  a  stricter  quest 
after  the  tax  would  check  the  spread  of  rabies, 
while  others  contend  that  the  unlicensed  dogs 
would  then  be  more  strictly  confined  and  become 
mad  in  consequence.  That  might  be  as  effectual 
as  muzzling,  though  rather  hard  on  the  poor 
dogs. 

At  a  meeting  of  the  Russian  Mineralogical 
Society,  K.  D.  Chrustschoff,  it  is  said,  demon- 
strated the  existence  of  a  new  metal  which  he 
has  just  discovered  and  named  "russium."  It 
approximates  cloaely  in  its  properties  to  thorium, 
and  its  existence  was  predicted  by  Mendeleeff. 

The  Armourers  and  Braziers'  Company  have 
decided  to  hold  in  their  hall  in  the  City  of 
London,  in  March  next,  an  exhibition  of  modem 
armour  and  blades,  and  of  art  work  in  brass  and 
other  yellow  metals.  ^  The  object  of  the  scheme 
is  to  encourage  British  craftsmen,  apprentices, 
and  desi^ers  to  produce  really  first-rate  work. 
This  exmbition  will  also  afford  British  workmen 
an  opportunity  of  showing  that  they  can  make 
swords  and  bayonets,  in  spite  of  the  statement 
made  by  a  member  of  the  Government. 

A  Parliamentary  paper  has  been  published 
containing  regulations  made  by  the  Board  of 
Trade^  as  to  life-saving  appliances  which  are  to 
come  into  force  in  March  next  year.  The  rules 
are  made  in  pursuance  of  the  provisions  of  the 
Merchant  Shipping  (Life-Saving  Appliances) 
Act  of  1888,  and  arrange  merchant  vessels  in 
seven  classes  according  to  their  size,  method  of 
motion,  the  sendee  in  which  they  are  employed, 
and  the  number  of  passengers  carried.  The 
general  rules  appended  provide  for  the  boats 
being  properly  constructed  and  equipped,  and  for 
the  lifeboats,  lackets,  buoys,  and  rafts  to  be 
carried  by  each  vessel.  These  rules  are  the 
result  of  a  report  made  to  the  Board  of  Trade  by 
a  committee  of  which  3Ir.  T.  H.  Ismay  was 
chairman.  The  committee  think  that  if  these 
rules  are  adopted,  ships  of  different  classes  will 
be  provided  with  such  appliances  for  saving  liJfe 
at  sea  as  are  best  adapted  for  securing  the  safety 
of  their  crews  and  passengers. 

It^  is  stated  that  in  Brooklyn  an  enterprising 
auctioneer  utilises  the  phonograph  to  repeat  the 
"conditions  of  sale,"  thus  saving  his  own 
breath. 


The  Governor  of  New  York  State  has  signed 
the  Bill  permitting  street  railway  companies  to 
substitute  mechanical  motive  power  for  horses. 
Probably  there  will  be  a  development  at  first  of 
the  cable  system  of  traction,  but  ultimately  elec- 
tricity will  no  doubt  supersede  all  other  modes 
of  traction — at  all  events,  for  street  railways. 


There  exist  at  the  present  time,  counting  the 
Institut  Pasteur,  Paris,  more  than  20  anti-rabic 
institutes  sciittered  over  the  world.  There  are 
six  in  Russia— at  Odessa,  St.  Petersburg,  Mos- 
cow, Cracow,  Samara,  and  Tifiis ;  five  m  Italy 
—at  Naples,  Milan,  Turin,  Palermo,  and  Bologna ; 
one  each  in  Vienna,  Constantinople,  Bucharest, 
Rio  Janeiro,  Buenos  A>Tes,  Havannah,  Chicago, 
Malta.  Two  new  laboratories  are  in  course  of 
organisation. 

^  The  executive  committee  of  the  Middlesex 
County  Council  under  the  Contagious  Diijeases 
(Animals)  Act  have  unanimously  adopted  the 
following  resolution :—"  That  this  authority, 
considering  the  terrible  character  of  hydrophobia 
and  the  increase  which  has  occurred  in  the  pre- 
sent yoru-,  both  in  that  dLscnse  and  in  Ciinine 
rabies,  and  the  danger  of  still  greater  inereiise  of 
those  diseases,  desires  to  urge  most  strongly  upon 
the  Privy  Council  the  necessity  for  such  prompt 
action  as  will  insure  the  proper  muzzling  of  do^-s 


The  MS.  of  GTalvani  recently  discovered  in 
the  Commercial  Library  at  Bologna  is  not,  it 
appears,  unknown.  It  was  published  about  the 
end  of  last  century,  but  it  is,  nevertheless, 
interesting,  as  it  contains  a  number  of  marginal 
notes  by  Galvani. 

At  a  recent  meeting  of  the  Paris  Academy  of 
Sciences  M.  Gaudry  drew  attention  to  the  dis- 
covery of  a  gigantic  mastodon  (Dinocera  mira- 
bile)  by  the  American  palieontologist,  Prof. 
Marsh,  who  sent  M.  Gaudry  the  elements 
necessary  for  its  reconstruction.  Mr.  F.  Darwin 
was  present  at  the  meeting  and  heard  M.  Gaudry, 
who  expressed  the  opinion  that  it  is  certainly  the 
most  gigantic  being  of  the  Miocene  epoch,  and 
interesting  to  note  that  it  became  rapidly  extinct, 
notwithsttmding  its  enormous  strength  and  the 
length  of  its  powerful  tusks.  Here  the  correct- 
ness of  Darwin's  theory  was  called  into  question. 
M.  Gaudry  observed  that  "the  struggle  for 
life"  should  have  saved  this  species  so  well  pre- 
pared for  combat,  and  caused  other  species  much 
less  endowed  to  disappear.  Hitherto  no  ancestor 
of  the  Dinocera  mirabile  has  been  discovered.  It 
upiicarod  suddenly,  and  disappoarcd  in  the  same 
way — at  le^^st,  no  trace  has  bcou  found  of  any 
transformation  either  before  or  after  iti*  appi'ar- 
ance  on  the  globe.  The  simple  comment  is  that 
D.  mimbile  was  not  the  "fittest."  Mere  bruto 
strength  has  nothing  to  do  with  the  theory. 


LETTERS  TO  THE  EDM 

»»• 

[  We  do  not  hold  owrteivea  rtspotuibtf  f<^  (&«  n^^^j  ^ 
our  eorrespomdentt.  Hts  JSOitor  r^uptclMg  1^7^^  t^.  i. 
communieatitms  ahoidd  be  drawn  up  om  hrnjl^  m  p«*aW. 

AU  eommumieationt  »k»uid  be  odireued  to  ihe  Zom>\  «i 
the  ExoLiBH  MsCBA>ric,  333,  Strand^  W.C, 

AU  Cheques  and  Post^ffia  Orders  ta  bt  waif  fcp*'^  t 
J.  Pabsmors  Edwabds. 

'*,•  In  order  to  facUUaU  re/trenc.,,  Cnrr»xfh'^\lrkU,  ^r^ 
speaking  of  any  Utt*r  previously  iJUtfthi,  vil  o'ij:  ^ 
mmtioninff  the  nutn^er  0/  the  Leaer,  m  wcC  oj  df  /n^  <« 
which  it  appears, 

"I  would  have  everyone  write  what  be  fcB<Tv\  la^n 
much  as  he  knows,  but  no  more ;  aod  Uut  sot  ui  t±jr 
only,  but  in  all  other  subjects:  For  rocks poiiA^T 
h&vo  some  particular  knowledge  uui  exp«na)»  <si  c^ 
nature  of  such  a  ^enoa  or  such  a  faontain,  tiiat  u :. 
other  thing<s  knows  no  more  than  what  ereirbrniyf^, 
and  jeL  to  keep  a  clutter  with  this  little  pitUoc^  ui  ix! 
will  undertake  to  write  the  whole  body  of  ph7aek<,  &:»; 
from  whence  great  inoonvenieocea  deaive  their  QC|tal" 
^Montaiffnefg  E$jiay$, 

— •»»»  ■  ■ . 

THE  BEPOBT  TO  THB  VISITOBS  01 
THE  OXFOBD  TXNIVBB8ITT  0B8E1 
VATORY  — THE  ECCENTRICITY  0? 
THE  EARTH'S  ORBIT— HEiaHTS  OF 
FIRE-BALLS  AND  IflCBTEOBS  ABOTZ 
THE  EARTH— FINDINQ  THE  POSI 
TION  OF  THE  MOON  OVEB  TE£ 
EARTH'S  SXTRFACE— THE  BAELOW 
LENS— NUMBEB  OF  VISIBLE  STA5S 
—  FLAT  FOB  NEWTONIAN  TELE- 
SCOPE  —  STABS  IN  DAYLIGHT  - 
WHAT  DO  WE  SEE  P— THE  HOBIZOS 
OF  THE  EIFFEL  TOWER-CENTEI. 
FTTOAL  "  FORCE  "  —  OR  AVITATIOS 
UNIFORMLY  ACCELERATED  OB 
RETARDED)   MOTION. 

[30115.]— The  report  of  Prof.  Pritchrird  to 'Jx 
Visitors  of  the  University  Ob6er\'atory  at  Oif«jrl  i 
not  a  very  lengthy  document,  is  fuU  of  interes.  \\ 
is  gratifying  to  learn,  in  the  outset,  that  the  tbr.- 
tional  function  of  the  observatorj'  continup!?  t;  ^ 
well  and  efficiently  discharged,  and  that  oJtiitia&s 
lectures  and  receptions  have  attracted  large  od- 
hers  of  student  and  others.  Preparations  are  tmc; 
made  for  joining  in  the  international  sdien?  l' 
stellar  |>hotograpnv,  and  the  Savilian  prpfesitf? :; 
only  waiting  for  the  completion  of  an  objeci-gbc 
by  Grubb  to  commence  the  preliminary  opentLe* 
In  connection  with  his  account  of  the  adoitiaiis  r 
his  instrumental  appliances,  he  expresses  a  r^ 
for  the  loss  of  Dr.  De  la  Bue  which  will  be  i^\ 
by  every  English  astronomer.  In  the  deUHii 
astronomical  work  done  during  the  past  year,  l>x. 
Pritchard  naturally  gives  proniinence  to  that  d^is-- 
mination  of  stellar  parallax  by  photography  vt: 
which  his  name  must  be  imperishably  &s8<>ceiU^ 
Astronomers  in  all  parts  of  the  world  will  be  ^ 
to  know  that  the  volume  containing  the  re»iij  •? 
no  less  than  thirty  distinct  determinations  of  <^ 
parallax  is  now  passing  through  the  pr^s,  mi  v^ 
very  shortly  be  issued.  The  origmator  of  ti^ 
most  trustworthy  method  vet  devised  of  asoertakL: 
this  dubious  and  difficult  elenaeut  remarks  "^ 
justifiable  pride  on  its  adoption  at  other  well-kni^^ 
observatories.  He  then  proceeds  to  refer  to  an> 
jected  scheme  of  photographic  obserratioiu  of  121 
planetoid  Victoria,  with  a  view  to  the  detenninitb 
of  the  solar  parallax  ;  to  the  adoption  of  hu  v^i? 
photometer  at  Poulkova,  ami  to  aid  rendered  in  tb 
erection  and  adjustment  of  a  Dallmeyer  eqaitcra>' 
at  Keble  College.  And  next  he  makes  reference  i 
the  admirable  and  most  ingenious  planisDberc  «i:^ 
he  has  invented,  and  which  was  exhibitca  at  th«  Ifr 
meeting  of  the  Royal  Astronomical  Sodety.  H: 
then  devotes  two  successive  paragraphs  to  the  suS 
jects  of  buildings  and  finance,  and  finishes  vitb  1 
graceful  little  reference  to  the  election  oi  b 
assistant,  Mr.  W.  S.  Plummer,  to  a  seat  crati< 
R.A.S.  Council.  As  I  began  bv  saying,  the  intiivs 
of  the  report  before  me  is  decidedly  iii  excess  d  >. 
length.  I  am  delighted  to  see  that  Pmf.  PritcbA' 
adheres  to  the  time>honoured  practice  of  speBja4 
of  an  equatoreal  in  contradistinction  to  the  eqcr 
torial  relations  of  the  instrument.  The  rvceni  3( 
of  the  adjective  for  the  substantive  seems  to  Ju^t 
come  to  us  (with  some  other  questionable  crrtk' 
graphy)  from  the  other  side  of  the  Atlannc 

Whence  in  the  world  did  Mr.  Bone  (letter  J<'"r\ 
p.  3()9)  obtain  the  information  that  '•  2Da,W»Kran 
ago  the  eccentricity  of  the  earth*s  orbit  w-as  " 
instead  of  -168,  as  now  "  ?  At  present,  it  is  f>  m-^* 
and  the  limits  of  its  variation  lie  between  zer>  toi 
0*07,  a  surprisingly  diffeient  condition  of  ihin^  I*' 
that  which  he  affirms. 

Can  Mr.  Cowan  (letter  30083,  p.  370)  bo  x^-ir^* 
of  the  fact  that  the  patlis  and  x>*r'*il^^<''  ot  -  * 
siderable  number  of  th«  must  cuaiit»ic«ii.>a«  L.t-;-! 
and  meteors  have  bocii  obsc^rvini  nuii  v «!  •  ' 
with  very  considerable  ace uiucy  Ir  Ahttl^f 
the  literature  of  the  subject  c»>ul<l  hanliv  i^  ^'  ^ 
of  advantage  to  your  corres|>ondecil. 


iWGLISB  KECHAMIC  AND  WOELD  OP  BOIENCE :  No.  l.^es. 


jAIoon'g  poBilioD.    Ot  what  place 
■.  is  the  Moon  in  Iha  zenith  at  6b 


>a  Auguet  24th.  At  tJi<^  inalaut  apecified,  bb  will 
le  setn  bv  reference  to  page  137  ot  the  Xaulieal 
Ati>iiinar,bw  lUght  Anxn^on  U  8h,  63m.  SS-SGi., 
Jitl  her  Dediniition  North  2(P  5ni.  49-33»,  The 
idereal  time  at  Greenwich  mean  noon,  or  R.A.  of 
he  Cireenwich  meridian  at  that  hour  on  August  24th 
i   lOh.  lira.  49-OSb.,  and,  of  conrae,  5  hours  and 

minutes  later  it  ie  iSh.  15m.  49'08s.  But  we  have 
acn  that  the  Moon'e  R.A.  is  only  Sh.  S3m.  28-66b., 
r,    in  other  words,  she  ia  then  Gh.  '22m.  20-o2b. 

est  of  Greeuwich.  Ueace  ne  see  that  ^  moit 
e  vertically  over  a  point  in  the  Qulf  of  Mexico 
unewlist  to  the  north  and  west  of  Ute  town  of 

,  ■■  J.  11."  {query  6895S,  p.  37S)  murt  really  for- 
ive  me  for  saying  that  he  must  either  have  made 
iTj  recent  acquaintance  with  the  EsoUBit  Mb- 
iiufic,  or  hig  perusal  ot  it  must  have  been  of 
most  perfunctory  character,  inosmnch  as  a 
:iniy  of  your  hack  volumes  woidd  have  supplied 
im  with  answers  io  every  one  of  his  questions. 
Vhy,  even  so  recently  as  on  p.  109  of  the  current 
alume,  be  misht  have  found  replies  to  two  or  three 
f  them.  However,  as  categorical  answers  to  his 
lambeted  questions  may  serve  hereafter  to  refer 
ither  people  to,  I  give  them:— let,  then,  the 
LMount  of  magnif^g  power  afforded  by  a  Barlow 
ens  depends  upon  its  own  focus  and  pomtion  in  the 
ube  of  the  telescope.  If,  for  emmple,  it  is  pro- 
nsed  to  double  the  power  ot  the  telescope  with  an; 
— iece.  then  the  Borlon  Ions  must  be  placed 
I  own  (negative)  focal  length  from  the 
u^uBi^L  uio  ohject-glasB^i.e.,  a  Barlow  lens  of  Sin. 
negative)  focus  must  be  placed  4in.  from  the  focoa 
■f  the  objective,  to  obtain  a  power  ot  80  with  an 
vopiece  magnifying  40  without  it.  2.  Ifyoudoubh 

be  magnifymg  power,  <" 

(  the  light.  3.  It  by  nc 

.  There  is  a  distinct  disadvantage  in  attempting  to 
Mice  a  low-power  eyepiece  do  the  work  of  a  hiAer 
ne  by  its  aid.  ■>.  Is  practically  answered  above 
]  1.  fi.  The  only  work  it  is  suitable  for  is  the 
leasurement  of  double  stars,  as  it  increaMS  the 
lainiifving  powers  on  the  stars  without  apparently 
ttickening  the  niidor-lines  in  the  micrometer.  7- 
■he"  principle  of  optics"  involved  ini 
t  this  :  it  ia  virtually  a  concave  lens, 
ombinatioQ  of  a  plano-convei  Qint  lens 
oncave  crown  one,  which  renders  the  con 
ays  from  the  object-glass  less  convergent, 
0  lengthening  its  focus  increases  the  size  oi  xl 
rimary  image.  8.  Most  decidedly  it  con  nol  1 
9cd  in  photographic  work,  which  requires  s 
bject -glass  specially  corrected  so  as  to  render  tl 
iaual  and  actinic  ra^s  coinddent,  and  by  no  m"" 
rely  achromatio  image.     Finally,  let  me 


rzffiE 


rougotonoquarl 


st:? 


ip  by  saying  tl 


.    _.     the  one  ohjV 

double  stars,  a  Barlow  lens  ia  a 
id  incumbrance.  Were  it  susceptible 
a  quarter  of  the  number  of  uses  tc 
'      think  it  applicable, 


i  being  put 

jhich  my  querist  appct__  __ 

here  would  be  but  few  telest  .   . 

mportance  made  without  it;  whereas  it  u  one  ot 
he  very  rarest  appliances  to  be  found  in  an 
)bservatory. 

"Vooght"  (query6898S,  p  37D)isunilBraaHBht 
lisapprehension  aa  to  what  he  has  read  in  one  of 
fetor's  books  as  to  the  number  of  the  fixed  stars 
isibte  to  the  naked  eye,  inasmuch  as  this  does  iwt 
each  much  beyond  6,<J00  in  the  entire  celestial  vault. 
Ve  can  rarely  inileed  see  more  thaji  3,000  stars  at 
ince  by  unaasisted  vision,  though  on  ordinary  field- 
lass  brings  out  Ifi  or  IT  times  this  number.  Dr. 
Hllin^ec  must  have  been  referring  to  the  stora 
iuble  m  the  great  Lick  telescope. 

1  would  strongly  advise  "Solar  Focus"  (query 
8840,  p.  1 12),  Mr.  Linscott,  who  rephes  to  hSn  on 
I.  351,  ■'  Ecnal,"  p.  37o.  and,  in  fact,  lUl  interested 
n  the  construction  of  the  Newtonian  form  of 
e&ertoT,  to  carefully  study  on  eicellent  paper  in 
he  current  number  of  the  Joiirmtl  of  the  Liverpool 
.stronomical  Society,  by  the  llev.  John  Bone, 
',R.A,S.,  "  Opon  a  proper  determination  of  the 
y.e  of  t)ia  Phine  Mirror  m  a  Reflecting  Telescope 
[  the  Newtonian  form."  Prom  it  they  may  gather 
le  mathematical  principles  on  which  the  size  ot  the 
it  roust  bo  determined,  and  learn  [poaaibly  to  their 
uprise)  what  an  enormous  and  disproportionate 
nouijt  ot  Ught  is  lost  by  making  the  plane  too 
nail.  Let  me  add,  witti  reference  to  what  Mr, 
inscott  says  on  p.  395,  that  not  being  an  optidau, 

woa  ignorant  that  n  Newtonian  plane  is  usually 
escribed  as  being  of  the  length  of  its  Minor  axis. 

Mr.  IngaU  (letter  3009-2,  p.  389)  must  kindly  for- 
ive  me  tor  saying  that  it  was  precisely  because  I 
m  aware  that  "  the  trouble  "  (of  seeing  stars  and 
>lanels  in  sunlight  for  the  two  or  three  years  tol- 
iwinq   18-S3  was)  .  .  .  "due  not   so  much  to  an 

..■.,.<,  a>  to  a  lirmiim,:.  veQ,"  th.it  I  wrote  ns  I  did. 
f  iho  up]i.T  regions  of  the  atmosphere  had  bcoo 
titao  dust,  ■ 


f  it 


1,  alike  i 


n  hai-fi 


H  illun 


very  par 


li-it  . 


perience,  knows  well  how  cUuls,  e' 


of  them 


luleiy  blot  out  every  vestige  of  »  star ;  whereas, 
night,  the  same  star  is  eaoily  visible  through  even 
an  increased  amount  of  unOluminated  cloud.   What 
your  excellent   correroondeut  says   about   heated 
air  impeding  daylight  definition  is   undoubtedly 


Inct 


action  with  the  'qnestion  mooted  by  Mr. 
1  letter  3009D  on  p.  390,  I  would  just 
-'— ' — ■ ly  that  wo  see  an  object,  what 


remark 

we  mean  to  convey  is,  thatwe  become 
presence  through  the  medium  of  one  of  our  seusee, 
that  of  vision.  Now,  ovaiyone  knows  that  the  rays 
of  light  proceeding  from  any  given  object  ara  con- 
verged by  the  crystalline  lens  and  vitreous  humour 
of  &e  eye,  and  tJiat,  in  a  normal  eye,  they  form  an 

th 

iipansian  of  the  optic  nerve,  and  it  is  not  until  tli 
vibrations  of  the  retina  are  conveyed  to  the  brain, 

jet.  Cut  this  optic  nerve,  and  albeit  the  retinal 
picture  retains  all  its  pristine  sharpness  and  bril- 
liancy, the  subject  is  blind— stone-blind.  The 
question  then  ot  on  inverted  image  seems  to  me  to 
be  an  idle  one  to  lUscnss.  If  I  have  to  raise  my 
head  to  see  the  top  of  an  object,  and  depress  it  to 
sec  the  bottom  ot  that  object,  I  call  the  jiait  whose 
perceijtion  involves  the  raising  of  ray  head  higher 
than  that  which  I  am  obliged  to  bend  my  head 
downwards  to  see.  There  can  be  no  such  a  thing  as 
.■__    __: , —   ;..,..  in^  apart  from  some 


this. 


scular 


Lyons"  (letter  30109,  p.  392)  iaso  far  right,  that 

of  9lK)ft,  would  be  39-69  miles,  very  approximately 
indeed:  or,  if  we  take  Proctor's  estimate  of  the 
depression,  at  average  atmospheric  pressure  of 
6-4in.  per  mile,  41-08  miles. 

Does  ■'Dubliuiensis"  (reply  68912,  p.  397)  re- 
member  Sir  George  Ally's  proteet  against  the 
expression  "  centrifugal /a  ivr."  If  lerr  in  objecting 
to  it,  I  do  so  in  uncommonly  good  company. 

"keliostat's"  calculation^given  in  q^uery  68993, 
p.  400]  is  quite  correct,  on  the  assumption  that  the 
atone  was  projected  vertically  upwards  with  a 
velocity  of  (left,   per  second.     The  theory  has  of 

will  obviously  pass  any  given  point  witli  identically 

A  Fellow  of  tbe  Boyal  Aatronomlcal  Society. 

OASSENDI. 

[tollG.i-I  HOPE  I  am  not  wicroacliins  t*.  much 

on  jour  valu.T.bU    siiacc  in    Bending  yet  another 


sketch  of  Gossendi,  made  on  the  21at  May,  1836, 
with  an    8Jtn.    refleclor,   under  somewhat  tower 

M.  QaQdibert  will  note  that  there  is  no  vesti^ 
of  the  oraterlct  on  the  N.W.  wall  referred  to  m 
his  very  interesting  letter  on  p.  360,  though,  as  he 
shows  several  other  craterlela  omitted  in  my  draw- 
ing, it  is  very  possible  that  I  might  have  missed  it, 
even-  if  it  had  existed  at  the  time-  Still,  it  is  a 
matter  of  imposaihility  for  all  the  numerous  ob- 
servers who  have  examined  Gassendi  to  have  over* 
looked  a  craterlet  in  this  position,  so  conspicuous  ae 
M.  Oaudibert  states  that  this  one  now  is,  and  if 
M.  Oaudibert's  observation  lb  confirmed,  this  will 
undoubtedly   form   a   well  authenticated  case  of 

In  the  meantjmel  look  forward  with  eagemesa  to 
the  next  opportunity  of  seeing  QaesendL 

Oeo.  F.  B.  HaUo-w«a. 


LUNAR  SUBFACtHa. 

[30117. ]^Wb  generally  look  upon  a  world  lilie 
the  moon  as  one  that  must  have  been  onoe  in  & 
liquid  state.  Oui  earth  and  the  various  planets  ot 
tha  Solar  system  we  suppose  were  one  and  all  at  one 
period  of  their  life  in  tius  condition.  To  be  liquid 
they  must  have  been  at  a  great  heat,  snlficiently  so 
to  make  oil  solids  flow  like  water.  This  I  take  as 
the  time  when  the  moon  was  active— in  full  vi^ur 
ot  youth— when  tha  rising  and  falling  of  her  tides 
was  the  rising  and  falling  ot  molten  matter.  This 
great  heat  would  slowly  roduite  away,  and  the  once 
fluid  surface  would  begin  to  set  or  harden.  Juat 
previous  to  this  hardenmg  of  the  surface,  we  can 
imagine  a  semi-fluid  globe  under  the  attraction  of 
the  sun  and  our  earth.  The  tides  would  become 
slu^iah,  the  waves  of  semi-molten  matter  would 
ha^y  be  able  to  rise  and  toll,  and,  when  the  crust 
hardened,  they  would  cease  to  be  waves;  but,  at 
Ibnger  or  shorter  intervals,  the  molten  matter 
beneath  would  force  its  way  through  the  crust  in 
jets;  these  would  sometimes  melt  the  cmat  on 
which  the  jet  of  matter  felt,  at  others  this  matter 
would  cool  and  solidity  round  the  opening  ot  the 
jet,  whether  the  opening  was  large  or  small.  Where 
the  opening  in  the  crust  had  bewi  mode  GO  miles  in 
diameter  &a  might  safely  be  called  a  mighty  tidal 
wave.  As  it  rose  the  crust  would  be  broken  into 
fragments,  and,  as  the  wave  sabaided,  these  frag- 
ments near  the  outer  edges  of  the  hole  tlut 
had  been  made  would  be  thrown  upon  the  solid 
crust,  as  easily  as  the  waves  of  the  sea  drive  a 
veuel  upon  the  shore :  these  adhere  to  the  crust, 
and  form  a  rinj;  nktsoii  above  the  level  it  the  now 
iiijiuilcl  matter  in  the  (now)  crater.  Tiie  «hiil-  of 
the  surlaou  of  the  moon  nisu-ojl  the  eaclii  would 
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piobaUy  be  broken  b^  nioh 

urge,     OUlBn     eqiullf     imall.         .mn     mui-mu 

wftTGi  lining  upon  the  outer  litig  form  Tiigea 
Imjen  one  opon  the  other.    This  solid  crust,  beiog 
li^ltor  than  Uie  iBmi-moltsn  and  malten  m&tter, 
'—' n  the  »urf»ce,  aa  icebergi  float ' 


I  upon  the 


s  ol  t 


lifted 
portion  of  the  ring 


.      of  Iha   

and  higher.    The 
ba  made  np  of  ridgee  and  terracea.  ui 
of  tbt  molten  matter  form  Bepara! 
u  onter  edges  of  the  ring  immente  jogged 
I,  OBoaed  by  uie  breakiog  and  cracking  of  "  ~ 
aa  ths  wall  rose  higher  and  higher.     Son 
ppobablj  a  crater  ie  lifted  bodily  "-^  " 


I  ma;  break  dowo  a  por- 
□.  oTinore  cratsre,  theai 


Another  great  tidal 
tion  of  the  walla  of  on 
■11  afterwardi  fonoini . 

erer  ihowing  ^na  where  the  great  eataatrophi 
tok«n  place.  Erentuallr  the  walla  would  >(__. 
timea  attain  grMt  heighta.  As  the  whole  cniat 
beoomea  mora  aolidifleir  the  eftecta  of  these  tidal 
wavM  would  be  laaa  teli.  The  whole  of  the  floor 
of  a  enter  huit  be  aoIidiSed,  when  ■  ware  would 
break  it  np.    A>  it  again  aolidified,  nnall  oralere. 

would  he  Idt  noon  the  floor.  If  the  aotiou  of  the 
molten  nutter  beneath  the  cniat  waa  not  mSdentlv 
attong  to  bnak  up  Uie  whcle  of  the  floor,  we  ahould 
Datniall;  expect  an  nphesTal  in  the  weskst  plocca, 
■nd  large  oracka  or  g&pe  would  radiate  from  this 
weak  ipot.  Thia  weak  place  may  or  may  not  form 
a  enter,  with  or  without  a  wall,  according  to  the 
atiength  of  .the  npward  mah  of  the  matter  below. 
And  wbsthsr  or  not  there  waa  a  orater  eone  would 
depend  i^oa  the  ahortorMoloi^^aatJonoTagitation 
of  the  imeona  matter,  if  the  action  wm  prolonged 
•nd  gndually  anbaided,  the  matter  would  solifift 
nearaat  the  orater  edges,  and  alowlr  oloae  up,  and 
it  would  be  the  alow,  dying  enern  that  would  pro- 
dnoe  the  erater  eone.  WhereorateroonesaieiaadD 
np  of  eerenl  pe«ki,  and  the  whole  forming  e.  por- 
tion  of  a  drele,  It  it  clear  that  thia  ia  a  portion  of 
the  wan  of  a  crater,  the  aOle  nurlvora  of  a  great 


When   evBTf  cater   «iu   aolidified,  and  eTery 
(xater  cone  ceased  to  emit  lava,  and  when  the  moon 
woa  being  aolidiSed  near  her  centre,  this  solidifying 
lOatter  below  her  muface  would   preM  opon  the 
Uqnid  Unm  beneath,  with  a  tremsidoiu  pteimre  ai 
it  tj^anded  in  cmliag.    At  the  laat  thia  pressure  be- 
eomaa  too  great ;  the  bowela  of  the  moon  begin  t( 
fl^t  their  great  enemy— preemre.     They  find  hi: 
weak  parts ;  then  there  la  a  violent  tremhliDg  of 
file  whole  snrface  ot  the  moon,  and  ahe  allowa  her- 
•eU  to  be  rent  open  in  her  weakest  parte ;  hills, 
eratera,  plaioL  and  TSJIeyi  are  sepaiated  hy  ma-- 
chasmi  apreaa  orer  the  moon's  surface  from  c 
«entro_of^"radiatioa("  and  this  centre  would  1 
accordtng  to  the  previomi  rttunning,  a  cruter — -ui 
bably  the  last  one  formed ;  therefore,  the  weake 
Tliere  ahould  be  here  oue  ot  the  largest  crater  coi 
—  .1. composed  of  the  latest  materia!  from 


the   1 


of    the    I 


,    -it  ahonld  bo  the  purest,  the  least 

wettUier-heaten ;  and,  along  with  the  many  chnsmi 
ffllad  np  with  the  pent-up  tara  from  below,  wilt  pre- 
Snito!*  """^  *  markings 

July  2nd.  D.  B  I>. 

nrSBST    ON    PBAOASTOBIUS  —  TELB- 

8COPX    STAND— OPTIOB. 

[SOUS.]— Mb.    ElABB,    in  oontrihutiDg  an 

Inme   drawing   of  'Fraoutorius    in   your  973rd 


by  exoeptional  deSoitionj  I  noted  the  following 
marked  diJTerence*  of  outline  in  the  portion  of  the 
W.  wall  ahown  in  Figure.  The  spur  at  C  was  much 
prolonged,  and  the  base  of  the  inner  wall  indented. 
BS  at  A  and  B.  On  looking  OTer  a  number  of 
drawings  in  the  R.A.S.  Library,  I  only  fouud  one 
giviss  Tery  approximately  these  peculiarities. 

I  shoold  be  glad  to  supplement  the  description 
Tou  kindly  allowed  me  to  give  of  my  (Mr.  val- 
lanoe'a]  telescope  by  a  few  worda  about  bis  atoud, 
whichconsiBtsoi  three  very  maadTe  wooden  legs,  and 
which  I  hare  Qxed  thus :  Each  lep  reeta  on  solid 
masoDiy,  and  a  pier  of  brickwork  is  built  between 
them,  on  which  rests  a  petroleum  barrel  filled  with 
sand  well  rammed  round  a  tree-trunk,  which  rises 
from  the  centre  and  helps  to  carry  the  weight 
above.  The  legs  being  then  bolted  to  the  baiTBl 
and  alio  to  the  trunk,   I  have  an   absolutely  rigid 

edestal.  I  ought  to  mention,  moreover,  that  in 
a  sand  is  sunk  a  large  socket-pipe,  down  which 
the  clock-weight  dMcenda  well  out  of  harm's  way. 
With  your  permission,  I  should  like,  in  another 
letter,  to  detail  how  T  have  been  able,  with  my  own 
handsj  to  put  np  an  excellent  observatory,  re- 
sembling one  described  iii  a  back  number,  tor 
Aaii^ilJj/little  over  12. 

If  "Sol"  (^uery  6896S,  page  378)  haa  any 
acquaintance  with  mathematics,  he  will,  bom  a 
consideration  ot  the  familiar  formula. 


•     ?■ 

._it  in  a  concave  lens  a  convergent 

3  win  emerge  as  a  parallel  beam  when  -'' '-* 


itellite  ds  forme  o' 

Slanitedana  I'eqiaoeannulaire  dans  laiiiel  onabt 
o  mitteres  qui  rtf  fcbiaent  la  lumirn  mHiaiL 
JetBTti  vT" "-  ' — ■■ '■ — ■-  •'   ' 

et  par  suite  invinble. 
satellite  fut  fute  par  Caanm  Ie28  Aodt,  ^M.  D 
'    lesatslliteleSfi  Janvier,  1672,  rarefi^niiirnpT' 

hmidt.  a  Ati  "    "  - 

igletarre  du  _  __ ,  .. 

4  toisdu3au4  Mars,  17S1.     Boedbn  lOni: 

Horrebow  et  pluiseus  cuiieux,  15, 2S,  29  Hsn.lH 

it  CaiTon  i  Auxerre,  p.  281.    Eiiitouv  taiii 

1  eatalljts  de  Vfious.     Mouvemmt,  ortiits,  rm- 

..JD,    grand  arc.     Rapport  entre  le  plu  ^Ht 

torial  de  Vfnusetle  plan  de  I'orbitadeHDuula. 

p.  767.    It-y-a  un  siWa.  Is  a 


easily  pureeiTe 

penal  will  emerge  as  a  parallel  beam  when  its  point 
□t  convergenoe  u  at  a  distance  equal  to  the  local 
length  of  the  lens.    Hence,  by  si     '  '      ' 


J.  K.  Bftoon. 


TUIiOAN, 

[30113.]— IM  M.  Lewis  Swift's  letter  I  read  the 
following: — "  .  .  ,  The  evidence  against  Buch 
theory,  though  negative,  is  almost  as  strong  as 
against  the  Aji/iatA<lini/ satellite  of  Venus.  .  .  . 
What  riduaU  would  have  attached  to  Prof.  Hall 
had  he  announced  beforehand  his  determination  to 
And  satellites  to  the  planet  Morsl"  (The  italics 
ore  mine.)  For  astronomers  knowing  no  oMmogonic 
law  it  may  be  so ;  but  aoyoue  knowing  that  all 
astronomical  phenomena  tuive  their  causes,  know  - 
iitg  that  every  sun  that  rotates  is  aurroQuded  by 
planets,  that  every  planet  that  rotates  is  surrounded 
by  satellitea,  and  that  sateUitfls  do  not  rotate,  both 
hypothesis  and  ridicule  vanish.  I  extract  the  fol- 
lowing lines  from  a  work  in  three  octavo  volumes 
of  1,000  pages  each,  published  in  1SG6-G7-6S  :— 
"V.  Mode  de  production  des  corps  periphfriquea,  et 
dea  monvementa  rotatoirea  et  orbiculaires  des  corps 
celestes,  p.  20.     A.  Modade  production  deacuoure- 

. ..._: —  J.. J  central  par  ia   produc- 

uea.  p.  ISl.    B.  Mode  de 
'      rbicnlaire    1*68    corps 


Mode  do  production  du  mouvoment  rt 


de  oes  lois,  £c.. 


Prof.  Hall'a 


jed  beforehand  as  follows: — "Mars  se  dis- 
tingue des  autres  planftes  par  son  satellite,  qu'on 
n'a  jamais  aper«u  guoigut  cependant  it  exult,  car 
Mars  a  expdlse  dea  jets  de  maase  brulante,  comme 
ceda  rjsulte,  1°  de  eon  mouvcment  de  rotatioD,  et 
2°  des  ^choncrurea  que  Ton  voit  sous  tonne  de 
taches  mobiles  .  .  .  V.  2,  p.  293.  Satellite  de 
Mercore,  observe  par  Schroeter,  Harding,  Soetsler, 
en  1799.  C'eat  par  oubl^  que  ess  astronomes  ne 
aeropt  par  aouvenus  que  le  point  liunineux  etait  le 
satellite  de  Mercure,  dont  le  mouTement  est  dona  le 


win  be   snfBdent   < 


...  ._„ it  of  libration)  that 

u  about  9^  more  to  the  W.  than 
at  the  tj  me  ot  Mr.  Ktger't  observation.    Usint 
powarofaboutSOOon  a  '-       " 


in.    Using  a 
r,  and  aided 


ae  la  rotaUon  de  la  plani'te,  mais  dont 

flin.    Elle  Ini  est  infl^rieure,    et    se 

manifeate  dans  un  plan  tr^  pen  flcign^  de  celui  de 

"       Ian  i,  (,  c'faitun 

irbite  de  Mercore, 
actnels   ne 


Siateurde  la  planile.    Ce  plan  o, 
:•  de  70°  avec  le  plan  de  Torbite 
th'ses tea    I 


peuvent  SB  rendre  Eompta,  I*  dt  k  Aj^aiitei  ^ 
satellite  de  V^nus,  depois  on  aiJcle;  T,  iib^ 
porition  de  la  Ineut  oendrto  de  la  partit  olaan  b  I 
iroisaant,  apercue  pour  la  detnicn  feu  le  t  Ju, 
I82fi,  par  Gruithuissn  2  Munich.  ...]]■ 
I'ogit  que  de  la  canae  physigue  qui  resdil  nciAb 


Lambert  a  djtermmt  li  ja* 
bite,     p.     81B.     Le  hdI  ■:><. 


V.  TwliT- 


t  perdu  d«piik  In^ 
tempa,  leor  mouvement  ortnculaiie  aim  V^ 
rencon tree  avec  lea  afrolilhes,  les  nnies  de  pmsJi 
et  de  m  Jt^rea.  Ls  satelliCe  aotuel  eat  detail  » 
viiltile  1  cauBS  des  nu^  de  pouinicn  qn  la 
font  fcran.  on  se  aont  ddpoaiea  i  «aiir)«ci,tt.» 
pnkduit  nne  diminution  de  la  reflexion  ds  nxa 
ausaibienvoirlaXene  qui  veia  Tinot.  .... 
Lonque  dans  la  suite  dea  temp*  la  nttSilo 
devioidra  visible,  las  astronomea  ne  muqttna 
pas  de  determiner  son  ^nation  a^cula^  pun  c^» 
parer  i  c^a  de  la  Inne.  .  .  .  L'aiulaaA 
satellite  estd'accord  avecrfqnation  stcalsiniik 
qui  fait  voir  qo'il  dona  a'taialar  mBi 
~  juaqu'l  I'epoque,  oil  la  lime  pofa 
-  ■  irKculaire,  oarslltiemo" 
'  ^tat  aO  se  trosve  uIhI' 
ment  le  satellite  de  Tfnus,  p.  8fi0.'' 
MoTchain,  Somme,  France.        Oh.  SabacU 

TTTFITSK. 

[30120.1- Lb  G  Jnillet,  i.  lOh.  iOm.  {t  n.  * 
Bruiellesj  la  tache  rouge  de  Juj)iteri'E5i t-tra 
an  mfridien  central ;  elle  se  voyait  trta-HajiTnV 
groaa.  280  de  mon  Equatorial  de  Onibb  .  »-jMi 
^  encore  samble,  et  elle  me  poralt  rej^o-' 
itorm^ment  sombre  ;  du  moins,  jt  n'li  |» 
r^usd  a  lui  voir  son  aspect  d'anneta  clq;- 
tique  plus  dair  au  centre.  Je  I'ai  dcji  ol«" 
plusjeiusfoia  cette  annfe,  et  les  amaleun  qu  a|- 
plSeront  par  leur  perseverance  anx  difficiitn:^ 
Bultant  du  pen  de  hauteur  de  la  ploncte  seront  iil;^ 
lent  rf  compcnafs  par  les  details  intereasuu  fa 
amarqueront.        Z*  ticrel  dt  JiipiUr  al  i"^  ■ 

Louvoin,  3  Juillet. 


HBTBOa  OF  ISA7  2ath. 

[30121.]— I  HA"^  ™^  '"''>  interest  lellei »'. 
rf  Meteor  seen  at  Leeds  and  B^ast. 

Would  sir.  Booth  oblige  by  saying  his  * 
height  (l!0  miles)  ia  obt^ned,  as  weQ  «4  Ih'  pi" 
over  which  it  waa  vertical  at  that  time  V 

The  astronomical  azimuth  ot  the  moteorMJ" 
from  I^eds,  as  per  data  given  in  letter,  "'idJ ' 
about  99-3°,  and  ao  would  not  bo  due  W.  tx 
Leeds,  neither  would  it  give  a  point  22  loiln  <■  ^ 
S.  from  the  Calf  otMon. 

July  8.  Chaa.  Oi»i' 

THX  TISIBIUTT  OF  MBSOUBY  Vt 
SATLIOKT. 

[301M.]— Do  not  some  of  the  oorresponiflil!  ^ 
have  written  on  thia  matter  BHghtly  oveiriU  » 
difBculty  of  seeing  this  planet  in  the  dsjtiow  * 
least,  so  far  as  regards  the  optical  power  ii*i«»T 

At  ail  events,  on- -1..-'^'   '«<■  i - 

the  planet  at  trai 

IJin.  nperi^re.     j.i  u  u 

only,  it  not  being  seen  ui  .  

wire ;  but  Just  alter  that  it  was  apparest,  •»" 
ita  small  white  crescent  upon  an  unuiuallT  biu  >^ 
with  sufficieDt  cleamess,  and  waa  held  ssn' 
passed  out  ot  the  Beld.  This  obaervatiiHi  ■^ 
seem  to  show  Uiat  the  possibility  ot  aeeini;  «<*^, 
cehetial  objede  by  daylight  is  less  a  qu^^V; 
aperture  than  ot  favouraola  atmorahenc  aurltai- 
W.  J.  * 


A  COBBBOnON. 

[30123.1— Thkbi  ia  an  error  in  my  !■«  1^ 

(30092).    Too  will,  periiaps,  kindly  eolTKt** 

paragraph,    line    6.      Ths    word     "t*"^*"^ 

ahould  be    " obeounition,"'   to   make  *•■** 


a  my  litUo  ii 

■  tme  that  it  was  (  ^a^ 
ithodpaarfth'-M" 


July  12,  1889. 
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WXIORT  OF  KBTEOBITB8. 

[30124.]— The  following  is  the  weifht  of  the  five 
argeflt  known  meteorites  in  the  worla : — 

Santa  Gathaiina  (Bnuril) 25,000  Idlos. 

Tucoman  (Arg.  Bepub.) 15,000     ,. 

China 10,000     „ 

Bendegd  (Braal>    6,360    „ 

Melbourne  (Aostralia) 3,000     „ 

The  meteorite  of  Santa  Catharina  was  discovered 
a  fragments,  the  largest  of  which  weighed  2,250 
iloB.  The  total  weight  is,  however,  estimated  at 
5,000  kilos,  as  it  is  stated  in  the  Book  of  Receipts 
if  Sao  Francisco  do  Sul  that  this  quantity  of 
likeliferons  iron  was  exported.  The  weight  of 
his  colossal  mass  must  have  been  even  greater,  as  a 
irge  number  of  the  smaller  fragments  would 
laturally  not  be  foimd. 

The  weight  of  the  meteorites  of  Tucuman  and 
^ina  both,  in  »itt4,  are  the  result  of  vague  calcu- 
ition. 

The  **  Bendego  "  is  the  largest  existing  meteorite 
1  the  world  that  is  deposited  m  a  aeietitijic  ettabluh' 
tfftL  O,  W.  H. 


BBuonra. 

[30126.]— If  Mr.  P.  W.  Mason  fletter  30113)  will 
)ok  into  any  work  upon  the  oiendstry  of  the 
Ikaloids,  he  will  find  HNO.  mentioned  as  a  test 
3r  brudne,  with  which,  as  he  states,  it  strikes  a 
right  red.  If  he  looks  further,  he  wili  see  morphia 
Iso  strikes  the  same  colour  with  HNO„  but  is  not 
ffected  hy  chloride  of  tin. 

Mr.  Mason,  after  saying  bmoine  may  be  extracted 
rom  nux  vomica,  states  bructne  is  also  found  in 
false  angostura  bark."  Now,  '*  false  angoetura 
ark"  is  no  other  than  "nux  vomica  bark,"  it 
aving  received  this  name  because  It  was  used  to 
dulterate  "ousparia  bark'*  which  is  the  tru€ 
ngostura  bark,  tne  chemical  distinction  being  nux 
om.  bark  becomes  red  if  a  drop  of  HNO,  *be 
^lied,  on  account  of  tbe  brudne  it  contains ;  wnilst 
rdh  cuspaiia  a  sligjit  darkening  in  colour  only 
skes  place,  owing  to  the  action  of  the  HNO,  upon 
lie  "  angusturine  "  contained  in  the  cuspaiia  bu-k. 

Sudi  bein^  the  case^  it  is  obvious  if  HNO,  is  a 
est  for  bruaa,  brucia  u  a  test  for  HNO,. 

Frederick  Davis. 

[30126.1— In  commenting  upon  the  question 
lused  by  Mr.  F.  W.  Mason,  F.S.3.,  as  to  whether 
rndne  has  been  used  before  as  a  test  for  HNO,, 
lay  I  say  that  when  I  was  worldng  at  the  Cam- 
ridge  Univermty  Chemical  Laboratory  some  few 
ears  ago,  I  was  tanght  that  the  red  colouration 
oeurring  when  bmoine  was  added  to  strong  HNO, 
ras  a  useful  test  for  farucine. 

Harold  Q.  Dixon. 


[30127.]— I  AM  surprised  that  a  ehemut  should  be 
^orant  of  the  antiquity  of  this  test  for  HNO,.  It 
I  more  delicate  than  he  imagines,  as  it  will  show 
he  presence  of  one  part  of  N,  as  nitrate,  diluted 
rith  10,000,000  parts  of  water.  If  Mr.  Mason  will 
onsult  Vol.  YI.  of  the  Analyat^  he  will  find  therein 

paper  l^^  J.  Weet-Knifht  on  the  use  of  this  test 
or  quantitative  estimanons.  As  far  as  water  is 
oncemed,  I  prefer  myself  the  phenolsulphonic  add 

BSt.  "" 


>» 


<*A  FIANO  FOB  BVEBYB0D7. 

[30128.]  — TJia>ES  this  heading  Mr.  Thomas 
!aBon,  p.  392,  implies  that  the  i^erican  orsan  is 
efident  in  '*  expressbn "  as  compared  wi&  the 
annonium. 

As  it  is  no  use  kicking  a  dead  donker  (this  matter 
as  been  thrashed  out  before),  I  will  briefiy  ask 
im  why  "  expression  "  is  wanting  in  the  American 
rgan  ?  Perhaps  he  had  better  hear  somebody  who 
an  play  it  before  he  replies ;  but  for  the  benefit  of 
iiose  who  don't  know,  I  may  explain  that  in  the 
annonium  the  wind  is  forced  past  the  reed,  in  the 
k.  0.  it  is  drawn  past.  "  Starvehng,  mawkish,  ex» 
nasionless,'  *  &c.,  are  not  the  words  of  wisdom  or 
f  knowledge.  Organon. 

[30129.]— Although  the  letters  on  the  above 
abject  have  wandered  from  the  main  point,  it  may 
lot  be  out  of  place  to  refer  your  readers  to  ttie  very 
njust  criticism,  made  by  Mr.  Casson,  with  respect 
3  the  American  organ.  I  refer  to  the  letter  which 
ppears  on  p.  392  of  the  present  volume  of  the 
iecha:nio. 

I  am  surprised  that  such  a  talented  gentleman  as 
Ir.  CasBon  should  regard  the  American  ozvan  as 
n  **  American  eunudi  snob."  Has  Mr.  Casson 
ver  heard  the  capabilities  of  the  American  organ 
>rou^ht  out  by  a  good  performer?  If  not  (and 
uch  18  probably  the  case][,  then  it  is  unfair  to  say 
hat  the  American  organ  is  an  "  expressionless  and 
oulleas"  instrument.  I  quite  affree  with  Mr. 
'^asson  in  his  opinion  respecting  uie  "dummy" 
tops  which  are  so  often  found  in  American 
rgans ;  but  he  will  perhaps  bear  in  mind  that  unless 
n  organ  contains  a  good  display  of  these  uselcM 
tops,  the  instrument  will  not  sell,  or  meet  the 


approval  of  those  who  are  ignorant  of  real  musical 
tane.  The  majority  of  purchasers  of  American 
organs  do  not  care  tot  an  organ  unless  it  contains  a 
good  supply  of  stops,  and  I  believe  that  goes  a 
great  way  m  inducing  manufacturers  to  put  more 
stops  in  their  or^^ans  than  they  know  to  oe  abso- 
lutely necessary,  m  a  musical  point  of  view,  "nxeee 
unnecessaiy  stops  must  have  a  title,  but  it  is  (mly 
the  ignorant  that  can  poanbly  be  deceived  by  the 
numMr  of  stops  contained  in  an  organ. 

A  small  American  organ  is  preferable  to  a  har- 
monium, in  a  general  way,  becwise  the  harmonium 
is  usually  too  noisy  for  ordinary  dwelling.  True 
expression  is  not  regarded  as  of  any  particular  im- 
portance except  by  those  who  have  true  musical 
taate.  The  majority  of  so-called  harmonium 
players  do  not  trouble,  or  care  to  trouble,  about 
expreamon.  Give  them  a  tidy,  well- finished  organ 
case,  and  plenty  of  stops,  and  they  are  satiB&d. 
They  know  not  what  is  meant  by  a  set  or  row  of 
reeds,  ndther  do  they  care  to  know.  On  the  other 
hand,  if  we  take  a  good  American  organ,  and  listen 
to  it,  under  the  hands  of  a  good  performer,  it  is 
then  (and  only  then)  that  the  capabUitieB  of  the 
American  organ  are  brought  out.  Under  these 
conditions  the  American  or^an  is  anything  but  a 
'* soulless"  and  "expressionless"  instrament. 
Fair  play,  Mr.  Casson !  We  can  put  an  expression 
stop  to  an  American  organ,  and  the  harmomum  can 
only  then  beat  it  in  "  volume  "  of  tone.  The  har- 
monium (unless  specially  constructed  by  a  mechani- 
cal artist^  can  never  approach  the  American  organ 
in  pipe- like  quality  of  tone.  In  a  general,  way,  a 
certam  amount  of  expression  can  be  obtained  nom 
the  American  organ  by  the  use  of  the  knee  or  auto- 
matic swell  without  the  expression  stop.  If  the 
American  oi^^an  is  " expresstonleas,*'  "soulless," 
and  **  mawkish,"  it  is  not  the  fault  of  the  instru- 
ment, but  the  fknlt  of  the  player.  As  regards  the 
"pipe  top,"  that  is  merely  an  ornament,  nothing 
more. 

Swansea.  Q.  Fttot. 

OBlTAXBNTATIOir  OF  IBKBatJI.AB 
AND  OTHSB  8XTBFA0ES,  Ac. 

[30130.]— IH  reply  to  "A.  F.  D."  (30068),  I  am 
■half  afraid  that  some  of  our  amateur  engine- turners 
may  have  thought  my  last  letter  somevniat  cantan- 
kerous. I  was  smaiting  under  what  I  considered 
an  injustice  (now  happily  removed),  and  did  not,  of 
course,  intend  to  include  all  amateurs,  and  am  now 
willing,  and  I  hope  able,  to  assist  (through  your 
columns)  any  gentleman  concerning  rose-engine 
turning  and  its  difficulties. 

Taking  irregular  forms  as  a  whole,  I  think  that 
the  prindple  of  the  slide- rest  as  used  with  the  rose- 
engme.  Is  not  as  well  known  as  it  should  be^  as  pre- 
vious queries  in  the  "E.  M."  will  testify.  It 
appears  to  me  that  the  action  of  a  fixed  cutter  in  a 
suae  (excuse  the  Hibenudsm)  is  not  generally 
known,  nor  do  your  many  correspondents  seem  to 
have  thought  it  worth  their  while  to  speak  about 
this  matter.  This  cutter  will,  so  fitted,  give  and 
take  with  the  inequalities  of  a  |^ven  surface  accord- 
ing to  the  skill  of  the  operator.  This  slide-rest  has 
the  usual  longitudinal  traverse,  and  the  transverse 
action  by  means  of  a  cheeked  sUdeway,  and  the 
tangent-screw  quadrant.  By  these  means  we  are 
enabled  to  cut  any  surface,  whether  phm6,  cylin- 
drioal,  convex,  concave,  or  ^bular.  These  condi- 
tions are  the  daily  practice  of  a  skilled  rose  engine- 
turner,  and  seldom  do  we  have  a  perftetly  flat  or 
cylindrical  surface  to  work  upon.  While  on  this 
subject  I  ought  to  say  that  there  aie  also  several 
meuiods  of  sharpening  cutters  for  the  purpose  of 
cutting  irregular  surfaces,  these,  of  course,  could 
not  be  explamed  without  a  personal  interview. 

Wil^  regard  to  "  A.  F.  D.'s  "  second  query  as  to 
the  merits  of  the  spherical  chuck  and  the  spnerical 
slide-rest,  it  is  very  hard  to  give  a  prutieal  opinion. 
In  this  case  I  will  content  myself  with  ^vmK  my 
experience  with  apparatus  which  will  m^  about 
the  same  results,  with  this  difference,  that  the  work 
executed  was  of  a  practical,  and,  therefore,  paying 
character. 

In  this  case  the  work  I  have  done  on  a  very 
heavily-made  rose-engine,  made^by  Mills,  Clericen- 
well,  with  a  straight-une  chuck  which  would  take 
easily  36in.  with  some  inches  to  spare.  X  had 
occasion  to  apply  to  my  then  employer  for  a  special 
spherical  chuck  to  carry  out  an  ornamental  idea  for 
someone — ^I  think  it  was  one  of  our  master's 
customers — ^to  do  a  series  of  ornamental  borders  on 
the  spherical  surfaces  of  teapots,  irrespective  of 
form.  This  chuck  was,^  of  coune,  duly  made,  and 
fully  paid  for  its  cost  in  the  shape  of  an  immense 
run  we  had  upon  this  particular  kind  of  work. 
Anyone  acquamted  with  the  powers  of  a  rose 
engine  wiU  see  at  once  that  Ihis  xind  of  work  can- 
not be  done  on  eveiy  lathe,  as  the  fact  of  merely 
putting  the  straight-line  chuck  in  position  for  work 
required  the  strongth  of  two  of  our  workmen,  in 
addition  to  one  to  direct  the  fixing.  With 
regard  to  machines  for  turning  irregular  forms  (or 
surfaces?),  i^  "A.  F.  D."  is  well  up  in  the  art, 
p^aps  one  of  Messrs.  Birch's  medalhon  machines 
might  suit  him,  as  any  one  of  them,  dther  as  a 
pareme  or  a  source  of  income,  is  eqnaUy  interest- 


ing. Ton  have  only  to  get  your  pattern  or  model 
made,  fixed  in  the  machine,  and  go  on  turning  till 
further  orders.  Of  course,  the  man  must  know  his 
machine,  also  how  to  sharpen  the  cutters  and 
attend  to  the  oentring  and  alignment,  &o. 

The  horse^s  leg  alluded  to  was  probably  turned  in 
alathe  similar  to  the  one  used  by  gunmakers  for  the 
shaping  of  gun-stocks— a  copymg  machine,  simflar 
lathes  being  used  for  shaping  me  shafts  of  hammers, 
axes.  &c.  I  should  be  ^ad  if  correspondents 
would  please  ask  specifio  questions,  as  this  subject 
is  BO  wide  that  one  is  likely  to  lose  oneself  in  its 
labyrinths. 

The  geometrical  engraving  lathe  is  designed  for 
cutting  steel  plates  for  transfer^  for  tiie  purpose  of 
ornamenting,  and  for  protection  against  forgery^ 
bank-notes,  bills  of  exchange,  ana  other  paper 
representing  money.  I  take  this  opportunity  of 
repljring  to  "  C.  C.  E.,"  who,  I  am  gtad  to  hear,  is 
one  of  our  few  accomplished  roee-engiJae  turners. 
Re  his  inquiry  as  to  a  machine  for  cutong  or  form- 
ing compound  rosettes  for  the  rose-en|[ine,  this 
laUie  will  cut  simple  rosettes  to  a  limited  eirtent,  and 
compound  rosettM  to  any  extent ;  and  not  only  that, 
but  to  the  exact  depth  and  contour  to  match  any 
given  dedgn  or  figure.  For  this  very  reason,  tiie 
owners  ox  this  umque  lathe,  which,  oy  tiie  bye, 
equals  in  cost  one  of  Holtsapffel*s  best,  would  feel 
inclined  to  charge  a  prohibitive  price  for  sndi  woric 
"^th  regard  to  compound  rosettes  for  cylindrical 
work,  I  am  not  quite  so  sur^,  but  I  thinklhe  work 
required  oould  be  done,  plus  the  requisite 'alterations 
to'  the  lathe,  &c.  Briefly,  the  geometric  engraving 
Jathe  has  longitudinal,  latexal,  circular,  eccentric,' 
elliptic,  and  epicydoidal  movements,  eadi  of  which 
can  be  used  one  with  another,  or  separately,  or  IJie 
whole  combined.  The  different  patterns— whoea 
^name  is  leffion— are  formed  by  the  use  of  change 
Wheels,  ana  five  eccentric  levers,  according  to  tne 
taste  and  skili  of  the  operator!  A  good  technical 
knowledge  of  steel,  &c. ,  is  also  reqtiired. 

If.  Xftoleaii. 

117,  Harwood-street,  Sheffield.  " 


BZAKINATIOK    OF    BLOOP  -  STAIVS— 


PBBXNa  OF  SXmBL  —  BBVDXBIHift 
!    O&XJDB  OABBOUO  AOID  SOZifTBIiB.' 

[30131.1— Trb  interesting  abstract  by  "  F-  S-  M.'^ 
(letter  30112,  page  393)  of  the  remai-k^'of  Br.  Cone- 
man  on  the  examination  of  blood-stanis  seems  de- 
fldent  in  one  or  two  particulars.  Thus  it  would 
appear  as  if  the  charaoteristic  absorption-speotalm 
of  reduced  alkaline  hamatin  was  peculiar  to  the 
blood  of  man  and  mook^.  At  least,  so  I  read  the 
description.  lUs  is  incorrect,  as  anyone  can  prove 
for  himself.  I  have  from  time  to  tune  seen  and 
eidiifatted  thtf  absorption-spectra  of  the  blood  of 
many  animals,  induaiBg  the  ox,  sheep,  pig,  rabbit, 
and  xow^  but  never  had  the  sughtert  .difficuUy  in 
obtaining  the  same  band  as  is  vidded  by  human 
blood.  I  never  tried  the  effeot  of  heating  ue  liquid 
to  60"  C'  If  this  treatment  caused  the  disappear^ 
ance  of  the  band  from  human  blood  and  not  from 
that  of  other  animals  (except  the  monkey),  the 
fact  is  very  interestini^.  In  using  the  speetroinope 
it  is  best  first  to  eraminw  the  aqueous  enraot  of  tne 
blood-stain,  for  if  the  blood  be  tolerably  recent  ttie 
spectrum  of  oxidised  hssmoglobin,  characterised  by 
two  black  bandSj  will  probably  be  observed.  On 
then  addinff  dtnc  acid  the  bands  disappear,  the 
spectrum  of  the  add  hmmatin  produced  oeing  far 
izom  charaoteristic.  I  have  then  been  in  the  habit 
of  adding  a  little  Bodielle  salt  (as  a  precaution), 
then  ammonio-ferrous  sulphate  and  ammonia. 
This  treatment  brings  out  the  spectrum  of  reduced 
alkaline  hipmatin  with  great  distinctness.  But  I 
should  think  sodium  hypcMulphite  would  be  as  good 
or  preferable  as  a  reducing  agent  to  the  ferrous  salt. 
As  to  the  value  of  the  sise  of  the  oorpusdes  as  an 
indication  of  the  origin  of  blood,  under  favourable' 
circumstances  I  have  found  it  possible  to  affirm  that' 
the  blood  was  not  that  of  certain  mammalia ;  and 
in  one  case  to  disprove  the  statement  of  a  muxderer 
that  the  stain  on  his  trousers  was  caused  by  hen's 
blood  (the  corpusdes  of  which  are  dliptical).  In 
Philaddphia  Ihave  seen  the  slides  prepared  by  Dr. 
T.  Q.  Wormley.  and  had  no  difficult  in  distinguish- 
ing the  oorpusdes  of  human  blood  m>m  those  of  the 
sheep,  ox,  &c.,  when  they  were  viewed  ride  by  side. 
The  description  given  u^  "  F.  B.  M."  of  some  of 
Dr.  Copeman*a  observations  I  cannot  quite  follow, 
espedally  the  mode  of  manipulation  which  enables 
him  to  flistingnish  human  blood  from  that  of  all 
other  mammius  except  that  of  the  monkey.  It 
seems  to  be  based  on  the  production  of  hsomin 
crystals — a  method  which  is  not  novel,  nor  usually 
regarded  as  trustworthy.  But  there  may  be  some 
improved  method  of  operating  which  removes  this 
objection,  and  I  should  like  to  xnow  more  of  it. 

^'Brucme"  (letter  30113,  page  394)  is  not  a 
"salt,"  and  it  is  rather  odd  to  find  it  so  described 
by  a  correspondent  who  calls  himself  a  "  Consulting 
dnemist."  I  am  afraid  Mr.  Mason  is  not  in  the 
habit  of  "  consulting  "  works  on  chemical  analysis, 
or  he  would  have  been  aware  that  the  red  colon  ration 
with  bruoine  has  been  given  as  a  test  for  nitric  add 
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for  thfi  put  thirty  year^,  and  is  mentioned  by  nearly 
erery  writer,  from  Fresenios  downward!.  It  is 
now  practically  supeneded  by  more  delicate  colour 
reactions. 

"The  Hardening  and  Tempering  of  Steel*' 
(letter  30110,  p.  3U2)  is  a  subject  in  which  I  have 
long  taken  an  active  interest.  As  a  practical 
chemist  who  has  ^'mt  the  greater  part  of  his  life 
in  Sheffield,  I  thought  I  knew  something  of  the 
subject;  but  I  am  disappointed  to  find  myself 
unable  to  grasp  the  meaning  of  '*  I.  Q." ;  unless  he 
holds  that  the  hardening  is  due  to  the  carbon 
assuming  the  diamond  form.  Seeing  that  a  some- 
what similar  effect  is  produced  by  cooling  glass 
quickly,  where  the  formation  of  disimonds  is  out  of 
Uie  question,  it  is  erident  that  another  explanation 
must  be  sought.  Besides,  bearing  in  mind  the 
chemical  inertness  of  the  diamond,  we  should  expect 
to  find  it  left  as  a  residue  when  the  hardened  steel 
was  dissolved  in  an  add.  It  is  highly  probable — ^if 
it  has  not  been  actually  proved — that  carbon  may 
crystallise  in  the  adamantme  form  from  its  solution 
in  certain  metals;  but,  unfortunately,  experience 
shows  that  from  molten  iron  it  is  invariably  deposited 
in  the  fonn  of  graphite. 

"Rendering  Crude  Carbolic  Acid  Soluble*' 
(query  68992,  p.  400),  is  not  easy.  CarboUc  acid 
can  be  dissolved  in  alkaline  liquids,  such  as  caustic 
soda;  but  the  solution  is  less  efficacious  than  the 
free  add.  Much  of  the  crude  carbolic  add  of  com- 
merce is  largely  adulterated  with  hydrocarbon  oils 
of  little  direct  value  as  antiseptics.  These  are  in- 
aolnble  in  alkaline  liquids  alone,  though  they  dis- 
aolre  more  or  less  in  presence  of  carbolic  add  or 
floap.^  Sheep  dips  are  usualljr  made  with  soft  soap, 
caiutic  soda,  rosm,  or  rosin -oil  (or  both),  with  more 
or  lass  carbolic  add,  creasote,  and  other  fancy  addi- 
tions. When  properly  made,  a  dear  brown  liquid 
is  obtained,  wnich  forms  a  milk-white  emulsion 
when  mixea  with  water.  In  making  carbolic- soap, 
the  carbolic  add  should  be  added  in  the  free  state 
to  the  soap  (after  sai)onification)  and  not  dissolved 
in  thealkalL 

Sheffield.  Alfired  H.  Allen. 


OClTLiaTa  FOBMTTUk— BIOPTBSa. 

[20132.]— In  mj  note  on  this  subject  (letter 
30g96)  I  see  there  is  an  error,  for  which,  although 
obvious,  I  must  apologise.  In  line  13,  otie-Ucmtieth 
should  of  course  be  otte-Mlh.  There  should  also 
have  been  the  word  eonvexhetote  **  lens  of  unknown 
strength,"  and,  as  stated  in  reply  68759,  the  flame 
or  window  should  be  distant  enough  to  give  parallel 
rays.  a.  O.  S. 


EliECTBO-PULTIKa. 

[30133.]— I«  reply  to  '^Thalaasa'*  Getter  30114), 
it  may  interest  hmt  to  know  that  the  active  in- 
gredient in  mv  new  depolariser,  which  I  find  ^ves 
each  a  powerful  and  steady  current,  is  precisely 
chlorate  of  potash. 

I  have  also  used  and  written  about  the  use  of 
pennanganate  of  potash  as  a  depolariser;  but 
although  it  is  extremely  energetic,  yet  it  labours 
under  the  disadvantage  of  clogging  the  zincs  very 
much,  if  used  in  a  single-flmd  battery.  It  does 
very  well  alonf  with  chromic  add,  in  batteries  of 
the  double-fluid  type.  8.  Bottone. 


WHAT     IS 


AI.OOHOLIC 

TIONP 


[30134.]— Db.  ALLcrsoir  was  describing  to  me  at 
Littlehampton  a  few  Snudavs  since,  across  Prof. 
Andre's  hospitable  dinner- table  at  Alpine  House, 
with  some  gusto,  his  occasional  **  orange  feasts,"  at 
which  he  consumes  w^ith  relish  and  benefit  a  dozen 
oranges  or  so,  and,  as  he  remarked,  with  all  the  sub- 
sequent exhilaration  which  a  bottle  of  wine  would 
produce,  and  none  of  the  disagreeable  *'  after-claps" 
of  headache  and  nausea.  I  remarked,  "  Then  I 
suppose  there  is  alcohol  in  oranges,  doctor?" 
**No,"  said  he,  *'but  there  is  sxigar."  I  thought 
that,  as  far  as  cause  and  effect  went,  that  meant 
much  the  same  thing,  and  I  see  I  am  supported  by 
a  writer  on  alcohol  in  the  current  issue  of  the 
Toeainy  a  monthly  ma^^ine  of  general  and  medical 
philosophy,  edited  by  Mr.  F.  A.  Floyer,  B.A., 
M.B.  Camb.,  M.R.C.S.,  and  with  considerable 
ability,  and  published  by  H.  Vickers.  Says  the 
writer : — 

"  Perhaps  of  all  subjects  which  are  tossed,  torn, 
dissected,  and  raved  about,  that  which  is  indicated 
above  is  the  stonoiest  in  its  controversial  effect 
among  those  who  know  least  about  it.  The 
efforts  of  some  of  these  are  quaintly  summed  up  in 
the  lines  written  by  tlie  author  of  *Odd  Echoes 
from  Oxford,*  whose  name  we  forget  oud  whose 
book  we  have  lost,  which  run  thus: — 

*  Now  those  who  drink  the  smallest  drop 
Of  liquor  alcoholic, 
Are  doomed  as  sure  as  eggs  is  eggs 
To  tortures  diabolic* 

A  matter  which  is  comraoiily  overlooked  in  discuss- 
ing the  question  of  alcoliol  is  that  the  presence  of 
sumu  of  the  group  of  subbtaiicca  known  as  alcohols  is 


essential  to  life.  Therefore,  a  total  abstainer  who 
prides  himself  upon  his  freedom  from  alcoholic 
Deverage  deceives  himself  in  the  same  way  that  one 
who  fasts  thinks  that  he  does  without  food.  In  ^e 
latter  case,  if  food  is  withheld  the  body  preys  upon 
itself,  and  the  ascetic  who  plumes  himself  upon  his 
virtue  is  in  reality  a  cannibal  of  low  degree,  in  that 
he  is  an  autophagist  Tself -eater).  The  requisition 
of  the  body  for  fooa  and  alcohol  is  absolutely 
bound  up  with  existence.  The  demand  is  inexor- 
able :  sometimes  credit  is  given,  but  if  health  is  to 
be  preserved,  the  debt  must  sooner  or  later  be  paid 
in  full. 

"  A  drcumstanoe  which  has  an  important  bearing 
on  the  supply  of  alcohols  in  the  animal  economy 
was  pointea  out  by  Draper  in  his  book  on  physio- 
logy. He  is  an  author  not  much  read  now ;  but  we 
are  inclined  to  think  that  he  maybe  regarded  as  the 
last  of  the  modem  physiologists  whose  work  bore 
any  considerable  relationship  to  the  workings  of 
the  human  body  in  health  and  disease.  He  points 
out  that  digestive  or  fermentative  changes  of  milk, 
as  well  as  of  starchy  or  of  saccharine  substances, 
when  carried  on  at  the  temprratute  of  the  bodt/, 
result  in  the  formation  of  alcohol,  but  not,  at  any 
rate  as  regaids  the  former,  at  a  temperature  which 
presents  much  deviation  from  this.  Nature  has  a 
reason  for  everything,  and  what  we  have  referred 
to  will  account  for  the  predilection  of  children  for 
sweets  and  milk  in  order  to  convenientlv  supply  the 
necessary  quantity  of  alcohol.  It  mignt  be  rather 
a  shock  to  the  feelings  of  a  mother  to  recognise  that 
the  gambols  of  her  babe,  due  to  high  spirits  and 
healUi,  are  Uterallv  due  to  alcohoUo  spirits.  But  it 
is  a  fact^  nevertheless.  As,  therefore,  some  form  of 
alcohol  IS  a  necessary  ingredient  of  the  bod  v,  it  is  of 
the  greatest  importance  for  eveiy  one  to  hold  cor- 
rect notions  ooncemixig  its  value. 

"  There  can  be  no  doubt  that  the  ability  to  supply 
alcohol  in  a  direct  form  is  the  greatest  blessmg 
which  the  wit  of  man  and  the  bounty  of  nature  has 
devised  for  the  benefit  and  comfort  of  the  human 
race.  Unfortunately^  the  question  of  its  adminis- 
tration, like  all  the  unportant  (questions  affecting 
mankind,  is  embraced  by  faddists  who  din  their 
distorted  views  into  the  ears  of  a  long-suffering 
public,  with  the  result  of  exposing  their  ignorance 
of  the  subject.  We  cannot  but  hold  to  a  oondusion 
which  would  certainly  be  admitted  by  the  Galenic 
school  of  physiology — viz.,  that  the  man  who  hastens 
off  after  Ji^er  to  ixeter  Hall,  the  House  of  Com- 
mons,  or  some  such  place,  and  passes  an  evening  of 
exdtement  as  a  prelude  to  a  restless  night,  uses  up 
more  alcohol— even  though  he  touch  not  a  drop — 
than  tl^  man  who  stays  at  home  and  consumes  a 
bottle  of  port,  or  a  portion  thereof,  as  a  precursor  of 
a  good  ni^t.  Yet  the  former  would  probably  call 
himself  virtuous,  and  stigmatise  the  latter  a  sot. 
The  abuse  of  alcohol  will,  we  maintain,  be  found  to 
go  hand-in-hand  vrith  unnatural  conditions  of 
sodety,  although,  of  course,  other  conditions  may 
be  productive  Uiereof .  The  advocates  of  *  temper- 
ance *  would  do  well  to  endeavour  to  rectify  l^ese, 
and  also  to  abolish  the  adulteration  of  alcohol,  as 
the  best  means  of  furthering  their  cause. 

"Anybody  can  drink ;  most  people  can  get  drunk — 
many  people  do ;  but  the  art  of  using  good  wine  as 
an  adjunct  to  intellectual  enjoyment  and  mental 
fruition  is  becoming  lost.*'  Kappa. 

DISIKFEOTANTS. 

[3013d.] —Pbobablt  "An  Eager  Beader** 
answered  in  your  issue  of  Jul;^  o,  may  have  had  tne 
chloride  of  lead  disinfectant  m  his  mind  when  in- 
quiring for  one  which  could  be  produced  at  a  cost 
of  one  penny  a  bucket,  but  whether  Dr.  Guthrie 
invented  or  first  used  it  for  the  purpose,  I  cannot 
say.  The  cost  of  this  compound  is  merely  nominal. 
It  is,  however,  a  very  powerful  deodoriser,  and 
perfectly  inodorous,  differing  in  this  respect  from 
man^  agents,  regarding  whidi  we  may  ba  inclined 
to  tmnk  the  remedy  is  worse  than  the  disease. 

The  preparation  is  made  in  the  following  manner : 
Take  a  tablespoonful  of  common  salt,  dissolve  it  in 
a  bucket  of  water  containing,  say,  two  or  three 
gallons;  and  in  a  jug  dissolve,  in  boiling  water, 
about  as  much  nitrate  of  lead,  cost  about  3d.  per 
oz.,  as  will  cover  a  sixpence  (the  exact  weight  pre- 
scribed I  forget).  Pour  this  mto  the  salt  solution, 
and  throw  down  your  foul -smelling  drain,  which 
will  be  at  once  deodorised.  I  miiy  mention  that 
pormangauate  of  potash  is  an  equally  cheap  and 
efiicacious  disinfectant  and  less  trouble,  as  it  is  only 
necessar\'  to  dissolve  a  few  groins  in  water  and 
apply  where  required. 

Lcyton.  G.  £.  Cox. 

BDISOITS  PTBOMAGKETIC  MOTOB. 

[30130.] — In  No.  1172,  p.  2o,  you  gave  an  account 
of  Edison* s  pyromagnetic  motor,  a  method  of 
generating  electricity  direct  from  fuel.  I  notice 
th&i  experimenters  in  England  are  alive  to  the  im- 
portance of  the  subject,  and  are  investigating  the 
probabilities  of  success.  I  therefore  send  on  a  note 
wliich  has  heeu  published  hero  over  the  signature 
W.  13.  Cooper.  That  ffeutlemiii  s;iys :  **Mr. 
Edison  has  claimed,  in  his  United  States  patent  for 


a  pyromagnetic  motor,  a  stationsxT  aril  ^io^zr'  1  * 
f^tablish  a  polarity  in  the  armature  at  t  rx;y.  i ,-« 
to  that   producea   by  the  field-uuti^.  xt^^i 
observe  tbat '  be  has   retained  this  feature  -^  *_ 
British  patent,  I  am  prompted  touropoTind&'^id'^ 
which  long  since  presented  itsdi  to  mr— uom*' 
whether,  if  the  polaris&d<m  due  to  the  coil  i^^tar^ 
in  the  manner  cuiuned,  the  increase  of  cKcsem^  L- 
to  it  is  not    paid    for  in   full  at  Uie  Attm^' 
While  I  hesitated  to  believe  that  both  Yr.'U»: 
and  the  experts  of  the  Patent  Office  or)ul«ll(xr« 
adopted  a  theoretically   inoperative  device,  yx  { 
have  been  unable,  after  a  careful  study  of  ih^'r}. 
ject,  to  reach  anv  other  condusion.    If  thf  p<rc 
of  the  motor  can  l>e  increased  in  this  maone^,  t^ 
if  an  armature,  rotating  between  the  pol^  a  ■ 
permanent  ma^et,  is  subjected  to  the  iimu^'t . 
a  stationary  coil  energised  by  a  djpaino  dnT?:  V 
the  armature ;    or,  even  better,    if  snothf;  >:. 
manent  magnet  is  used  m«»jiai1  of  the  ooil ;  tb-^b 
armature  should  rotate  perpetually,  with»^'^f 
expenditure  of  energy. 

^'  While  admitting  that  the  action  of  &ee-tS  z^ 
the  portions  of  the  annatore  which  aie  n-ri:. 
from  the  poles  of  the  field-magnet  it  favoonr-'-J 
maintain  that  it  will  have  am  adverse  eSe-i '4:»* 
the  portions  which  are  approaidiing  the  poles,  ^.i 
all  due  deference  to  the  parties  intenitdi  t^ 
authorities  of  the  Patent  Office  have  appinsfh 
inadvertently,  and  under  the  pressure  of  r.3t?  > 
duties,  allowed  a  claim  for  a  feature  whi.::^  e .: 
variance  with  physical  laws ;  and  it  should  b  ;  i* 
considered  a  reflection  upon  the  Patent  O&xl  n., 
but  rather  upon  the  legislators  who  faUtoprn. 
for  increasing  the  force  and  acoommodstioQ?  la ; 
department  me  conduct  of  which  is  a  cre'irt  M  • 
nation,  and  the  records  of  which  are  destmri' 
descend  to  posterity  as  a  grand  memonal  vi  'jg 
scientific  attainments  of  the  preaent  epoch/* 

I  venture  to  *bmk  that   these  remarks  Vr  ^ 
Cooper  may  be  of  interest  to  your  dectrical  t^U'T. 

Phila.,  Pa.  E.  I. 


OF    XiABOE  A?n- 
TX7BBB    IN   KICBOSCOFY. 

[30137J— Let  me  point  out  a  wayinwh-ilt' 
Lewis  Wright's  experiment  may  he  peil<tfc 
without  silvering  the  front  lens  of  an  objectiTf. 

An  inch  objective  with  a  LiebCTkuhn  f'nz^:' 
resolve  more  tnan  the  same  lens  vrithout a Lk  r* 
kiitm  with  transmitted  light,  supposing  the  hy,  - 
thesis  to  be  correct.  If  the  increase  of  apali::^ . 
only  useful  for  illuminating  the  object  bj  pAt>, 
light,  and  no  rays  pass  through  the  increa.^^:- 
tion  to  the  eye,  it  is  abundantlj  evident  that ; » 
conditions  are  fulfilled  bv  a  Lieberkiihn.  T»e- 
periment  can  therefore  be  easily  tried. 

-  -         -  M.  Helict 


THE  BIFPBIi   TOWBB. 

[30138.]— The  time  has  passed  when  sit  jr^ 
fessional  theories  can  hope  to  refute  well-ka^ 
and  demonstrable  facts.  1  am  almost  in  dailr  a'^* 
course  with  a  gentleman  who  has  visited  tb«  ti>»? 
and  ascended  its  platforms  no  leas  than  fir«  tss 
He  admits  that  it  is  known  all  over  Parii  H^  -' 
top  of  the  tower  can  be  seen  for  over  90  or  95  isl- 
and from  the  second  stage  only  well-knovn  oljs? 
can  be  seen  at  from  50  to  60  miles !  So  theple»ii' 
for  curvature  must  not  renture  to  antidpit*  c 
confirmation  of  their  theories  from  the  Eifel  t.  r? 
This  is  nothing  to  be  wondered  at.  There  il-j.) 
scores  and  hundreds  of  readers  of  the  "1L\. 
who  know  that  vessds  can  see  each  otha^^y 
water-level  of  the  Mediterranean  at  oO  or  V)  p^ 
Does  *  *  Lyons  * '  venture  to  deny  this  'e  How  *>-■• 
to  talk  of  "  mistake,"  and  to  hope  that  aad^ 
gestions  will  stifle  positive  facts ! 

Croydon.  John  Hampdcs. 


TINNXKO  HABD    STEEL  OB  CASE* 
HABDENED   ABTICLES. 

•  [30139.] — I    TticptJHD    to    this   questioa  a  - 
"  E.  M."  many  years  ago,  and  do  so  again  t»J» 
there  still  appears  to  be  some  perpleritr  >*•  '- 
subject.    In  the  first  place,  a  bath  of  mA>.  *- 
will  not  injure  the   temper   or   materialiy  J'^-'"- 
hardened  steel  surfaces,  inasmuch  as  tin  b«'^- 
442**,  and  polished  steel  acquires  straw  <x»I>-  * 
400''  Fahr.    The  iron  or  steel  article  murf  fc*  * 
freed  from  scale  (if  anj)  either  from  the  foan*^ 
forge  by  means  of  a  pickle  of  dilute  suljihim  "-'^ 
and  the  scratch-brush  or  sand.    If  the  artkl*  -" 
of  steel,  and  have  been  quenched  or  harl*^*-^* 
oil,  every  trace  of  this  must  be  rtrmoved  V  iaJ*»- 
sion  in  a  boiling  soda  lye ;  next,  the  surfiff  e- 
be  made  chemically  dean — even  the  filni  ot  >  '-^ 
duo  to  a  pale  straw  colour  will  pre  wat  tfte  ^ 
adherence  of  the  tin  to  the  steel.    Haw  a  h**  '  ■ 
sisting  of  1  part  of  hydrochloric  swl  ^^  «^*'- 


of  which  should  be  kept  from  oxidj^tu*  * 
of  good  clean  tallow.    In  less  than  )^» 


July  12,  1889. 
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the  article,  when  withdrawn,  will  be  found  com- 
pletely tinned.  Of  course,  precaution  must  be 
token  not  to  overheat  the  tin,  but  keep  it  down  to 
the  proper  melting  temperature.  Over  30  years 
igo,  when  milling  machines  (which  have  now  almost 
niperseded  the  planing  machine)  were  but  little 
imown,andhad  to  be  tenderly  used  for  the  want  of  the 
low  accompanying  spacing  emery  rubber- grinder 
for  sharpemng  the  teeth  or  cuttora,  I  had  occasion 
»  use  the  above  process  in  order  to  get  over  this 
lifiiculty.  The  cutter  block  was  inclosed  in  a  turned 
md  truly  concentric  ring,  and  the  hard  tinned 
mtters  set  in  place  in  dmy -spaced  notches  in  the 
»Ie  plate,  with  their  cutting  edges  in  close  contact 
;rith  the  ring ;  melted  tin  was  then  poured  in  the 
innular  space  containing  the  cutters,  combining 
hem  as  one  piece  with  the  block,  which  (when  the 
noulding  ring  was  drawn  off)  was  then  ready  for 
tse.  When  the  edges  of  the  cutters  required 
renewal  they  were  melted  out,  sharpened  indi- 
ridually,  and  cast  in  place  again.  This  now  would 
M  considered  an  obsolete  contrivance. 

F.  H.  Wenham. 


CALIPBBS. 

[30U0.]— I  AX.  afraid,  for  the  patentee  of  the 
ndex  cahpcrs  you  described  in  a  recent  issue,  that 
16  has  been  very  much  anticipated  ;  the  sketch 
indemeath  being  from  calipers  which  have  been  in 
onatant  use  in  these  works  for  the  last  17  years, 
nd  which  were  presented  to  my  father  by  my 
^andf ather  more  than  20  years  ago.    I  am  also 


nder  the  impression  that  many  workmen  in  this 
ifitrict  have  had  similar  callipers  for  very  many 
ears.    The  quadrant  allows  for  a  screw  fastening. 

Thos.  Taylor,  Jun. 
Gladstone    Engine   and  Machine  Works,  Glad- 
stone-street, Leicester. 

L  BOTAIi  INSTITTTTE  OF  INTSNTOBS. 

[301 11.] — I  HAVE  recently  felt  the  extreme  neces- 
ty  of  a  society  which  I  will  call  the  "Royal 
Qstitute  of  Inventors." 

It  is  notorious  that  in  a  great  number  of  cases 
n  inventor,  after  years  of  labour  and  thought, 
acceeds  thoroughly  so  far  as  the  perfection  of  his 
nventiou  is  concerned,  and  still  reaps  but  a  small 
proportion  of  the  pecuniary  benefit  arising  there- 
rom,  sometimes  even  havmg  to  bear  heavy  losses, 
rithout,  perhaps,  the  poor  solace  of  the  honour 
.ttaching  to  his  invention. 

Again,  a  man  may  work  laboriously  iif  the  direc- 
ion  of  an  invention  which  is  in  itself  impossible  or 
iseless. 

Again,  for  lack  of  aid,  an  invention  of  real  value 
aay  be  pirated  uselessly,  or  be  hopelessly  lost. 

A  co-operative  combination  of  inventors  would 
>e  an  inestimable  boon  to  hundreds  of  skilled 
aechonics,  the  benefits  of  whose  genius  ore  now 
ibeorbed  by  the  shrewder  master  capitalist. 

Inventors  as  a  class  work  hopefully  and  ardently 
vith  a  keen  affection  for  their  work,  having  gene- 
•ally  but  a  poor  idea  how  to  watch  their  own 
iiterestb— perhaps  even  a  species  of  contempt  for 
:he  profit  and  loss  question  in  invention. 

I  am  fully  aware  of  the  difficulties  attending  the 
formation  of  a  cohesive  society  from  ttie  scattered 
md  varied  members  of  the  unnumbered  fraternity 
)f  inventors;  but  I  am  sure  that  such  difficulties 
ire  not  insurmountable. 

A  free  oxjjrcssion  of  opinion  in  *'Ours,"  a  con- 
ultation  by  a  few,  with,  perhaps,  your  good  help 


— ^let  the  "  practicability,"  "  necessity,"  "  utility," 
be  estimated  by  a  handful  of  thoughtful  men. 
lliis  would  be  a  Dcginning. 

The  beginning  might  be  but  small,  and  it  may 
take  years  to  prove  it ;  but  I  firmly  believe  that  the 
most  useful  society  of  modem  times  would  be  the 

B.I.I. 

[We  do  not  think  any  such  society  in  the  least 
likely  to  succeed,  but  we  give  space  to  the  above 
letter.— Ed.] 


REPLIES  TO  QUERIES. 


<»• 


♦<»♦  In  their  answers^  Chrresp&ndents  are  reepeet- 
fuUy  requested  to  mentton^  in  each  imtance^  the  title 
and  number  of  the  query  aeked, 

[68531.]— Brlg-hton  Bailway  Engines.— Since 
answering  the  above,  I  find  3o9,  Hayling  Island, 
has  not  been  scrapped,  but  has  had  her  number 
altered.  I  must  try  and  explain  *'  W.  E.  C.  B.'s" 
mystification  about  484,  Solent  and  Qlynde.  Origin- 
ally Solent  was  266  and  Glynde  194.  Then,  in 
May,  1882,  266  Charlwood  was  built,  and  Solent 
altered  to  484.  Then,  in  July,  1888,  194  Bicker- 
steth  was  built,  and  Glynde  altered  to  484,  and  as 
I  have  not  seen  anything  of  Solent  for  some  years  I 
presume  she  must  have  been  scrapped  previous  to 
the  alteration  of  Glvnde.  This,  I  TOlieve,  to  be  the 
correct  statement  of  the  case. 

C.  F.  Bendy  Habshall. 

[68339.]  —  The  Hfe^asoope. — ^The  megascope 
that  I  have  constructed  for  myself,  after  a  good 
deal  of  pains,  trouble,  and  expense,  consists  as  the 
following  sketch  : — ^A  and  B  joined  at  the  angle  &, 


the  string  in  dynamical  units,  m  =  mass  of  unit 
length  of  the  stnng.  Again,  as  one  vibration  of  tiie 
string  is  made  in  the  time  taken  to  travel  over  twice 
the  lengtii  of  the  string,  we  have,  if  /  is  length  of 
stzing  and  n  the  number  of  vibrations  made  per 
second — 


n 


from  which,  if  we  take  as  units  the  foot-pound  and 
second,  we  have  /  «  2,  <  «  81   x   32,  m  a  ^. 

Hence  *i  =^-1^    /5Ll^  -  72  x  t^T  »  101-8 
approximately.  C.  J.  Woodvaed. 

[68756!]— Gas-engrine.-I  have  been  waiting  to 
see  whether  anyone  could  by  any  possibility  answer 
this  query.  Bnefly,  I  would  advise  "  One  in  a  Fix" 
to  copy  a  gas-engine  that  will  work,  instead  of 
attempting  to  invent  something,  and  then  expecting 
others  to  help  him  out  of  difficulties.  Let  him  alter 
his  engine  to  a  pattern  that  has  been  tested  in  actual 
work.  J.  M.  T. 

[68762.1— Ivory  Comb.— "  X.  Y.  Z."  will  find 
nothing  better  than  isinglass  dissolved  in  acetic 
acid,  which  is  melted  by  standing  the  containing 
vessel  in  hot  water.  T.  L.  P. 


[68767.] —Walklnar  Sticks.  —  Straighten  the 
sticks  by  steaming  them  and  fastening  until  dry ; 
then  rub  in  a  mixture  of  clean  grease  and  plaster  of 
paris,  ooloured  if  necessary ;  then  coat  with  beat 
copal  varnish  or  French  polish.  It  is  not  quite  clear 
what  the  querist  means. 


X. 


[68759.1— Oonllflt's  Formula.— Spectacles  being 
numbered  on  two  different  systems,  it  sometimes 
proves  confusing  when  one's  stock  is  numbered  on 
one  system  and  the  glasses  are  ordered  on  the  other. 
Oculists  generally  order  in  dioptres,  but  as  a  rule 


of  which  D  is  a  silvered  reflector,  E  is  the  slit  in  the 
side  for  the  insertion  of  articles  or  photos  (mine  is 
made  for  carte  de  visite),  0  is  a  brass  back-piece 
that  by  a  suitable  arrangement  joins  the  two  brass 
tubes  together  at  a  proper  angle,  F  is  the  lens  (mine 
are  taken  from  an  ordinary  dft.  dissolving-view 
apparatus),  G  is  the  source  of  light  (which  in  my 
case  is  a  small  arc  lamp)  ;  upon  this  light  depends 
whether  or  not  you  get  a  good  effect,  as  in  all  cases 
it  must  be  extremely  powerful.  H  is  another  sil- 
vered reflector^  I  is  a  base  to  hold  and  support  the 
arrangement  (m  my  case  it  is  of  lead),  J  is  the  screw 
of  the  lens.  With  brass  tubes  A  and  B  of  15in.  by 
Gin.  diam.  I  am  able  to  obtain  a  4ft.  picture,  and 
I  was  not  able  to  obtaiu  this  till  I  used  the  arc  lamp. 
I  warn  E.  C.  Owen  that  unless  he  is  prepared  to 
adhere  strictly  to  that  old  proverb,  *<  If  at  nrst  you 
don't  succeea,  try,  try,  try  again,"  he  will  never 
succeed ;  it  was  only  after  a  vast  deal  of  time, 
labour,  and  expense  {hat  I  succeeded.  Any  further 
information  E.  C.  Owen  may  require,  shall  be 
pleased  to  give.  F.  W.  Mason. 

[68750.]— Pearl  Brooches.— Surely  the  per- 
forations in  so-called  mother-o* -pearl  can  be  aone 
with  drills  and  rose  bits.  If  very  large,  a  fret-saw 
might  be  brought  into  requisition.  T.  P. 

[68751.1 — Spiral  Spring'. — ^The  rules  generally 
adopted  lor  calculating  spiral  springs  can  be  found 
in  the  textbooks,  and  in  back  volumes  ;  but  not  for 
tons  of  dead  weight,  I  think.  Fifteen  to  twenty 
tons  is  Qo  ioke,  and  I  am  afraid  the  querist  will 
have  to  maxe  hu  own  calculations.  S. 

[68725.] — Sound. — ^This  question  was  ^ven  at 
the  recent  May  examination.  The  velocity  of  a 
lateiul  pulse  in  a  string  is  given  by  the  expression — 

,--  /'_ 

Where  v  =  velocity  of  propagation,  t  =  tension  of 


the  lenses  are  numbered  in  Paris  inches.  Accord- 
ing to  the  inch  scale  the  refractive  unit  is  a  strong 
lens  of  lin.  focus,  and  all  other  lenses  are  weaker 
than  the  unit.  The  dioptre  scale  takes  for  its  unit 
a  weak  leni  of  1  metre  (39-37079in.)  focal  length, 
and  is  called  one  dioptre  (written  1 D).  Stronger 
lenses  are  written  as  whole  numbers  ;  thus,  a  lens 
having  a  focus  of  1  metre  is  called  1  D,  another 
having  aiocus  of  |  metre  is  2  D,  and  you  will  see 
from  wis  that  the  higher  the  number  on  the  inch 
scale  the  weaker  the  lens;  but  on  the  dioptric 
system,  the  higher  the  number  the  stronger  the  lens. 
The  question  was  asked  what  +  '5  meant.  You 
will  now  see  that  it  is  a  lens  having  a  focus  of  72 
Paris  inches,  or  2  metres  long.  If  it  is  dwired  to 
convert  a  metrical  lens  into  Paris  inches,  divide  its 
value  in  dioptres  by  36,  thus : — 

+  3-5  D  =  ?i  o  ^V  nearly,  send  +  10  lens. 
36 

To  convert  inches  to  the  dioptric  scale,  multiply 
its  inch  value  by  36  thus :  14in.  =  i^  x  36  =  2-6  D. 
To  find  focus  of  glasses  from  which  number  has 
been  removed,  take  a  strip  of  black  paper  (such  as 
needles  are  folded  in),  and  cut  out  a  hole  the  size  of 
a  threepenny  piece ;  stick  this  upon  the  lens  to  be 
tested,  and  nx  it  in  a  hole  in  a  piece  of  wood,  which 
should  stand  upright  and  form  a  screen  to  a  candle 
placed  behind.    If  you  now  place  a  piece  of  white 
paper  opposite  the  lens,  you  will  find  a  point  where 
you  get  an  image  of  the  candle  represented  upside 
down ;  and  by  moving  first  the  candle  from  the 
lens,  and  then  the  paper  screen  from  the  lens,  a 
point  will  be  reached  wnen  the  image  will  be  of  the 
same  size  as  the  flame  of  the  candle ;  of  course  the 
imago  must  be  quite  sharp.    Now  take  a  piece  of 
paper  39in.  lon^,  and  mark  it  off  into  36  equal  parts, 
each    space   wul  represent   1  Paris  inch,    and    by 
raeasuriiig  the  distanco  bet  ween  the  lens  and  the 
paper  screen,  you  yn]l  know  the  focus  of  your  glass 
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in  Ftais  inchfiB.  These  operations  ahoald  be  oon- 
duotad  in  a  dark  room,  the  only  lif^ht  being  the 
candle  mentioned.  To  save  trouble  in  calculating, 
I  giTB  a  lew  of  the  most  important  numbers : — 

Paris  Inches.  '  Dioptres. 

4  9- 

5i  7- 

6  6- 

7  5- 

8  4-6 

9  4- 

10  3-5 

12  3- 

14  2-6 

18  2- 

26  1-6 

30  1-26 

36  1- 

40  -9 

60  -76 

72  -6 

If  theee  few  remarks  prove  of  use  to  "  L.  C."  and 
others,  I  shall  feel  amply  repaid  for  the  little  trouble 
I  have  taken  to  render  them  explicit.       Debfla. 

[68773.1 — PnrifLoation  of  Zinc— Does  not 
"  O'M."  Imow  that  there  is  no  cheap  method  of 
purifying  zinc  ?  C.  T.  L. 

[68779.>-Z'A0ile  Bicyole.— Surely  the  ouerist 
could  eaaW  find  out  by  experiment  which  size 
bievde  suits  him  best.  At  anv  rate,  the  makers 
wiU  tcdl  him  if  he  sends  the  lengtb  of  his  leg. 

Q.  P. 

r68780.>'Xa«ter  Day.— This  subject  has  been 
discuMed  in  the  *<E.  H."  in  1882,  Nos.  933,  936, 
943.  946,  by  the  Ute  Bev.  Jas.  Pearson  and  myself, 
under  the  head  "Perpetual  Almanack."  The  late 
rer.  gentleman  had  a  method  which  he  considered 
as  simple  and  correct,  but  it  was  neither.  In  Ko. 
1264,  p.  333,  June  14th,  M.  Marienberg  mentions 
Dr.  dauss's  (of  Gottingen)  nmple  rule,  which,  to 
me,  seems  Toy  complicated  as  compared  with  the 
method  I  adrocate.  which  is  found  m  the  "Calen- 
diier  perp^tuel  de  tons  les  temps,  passfti  et  futurs," 
paUidiea  in  1868.  This  is  as  follows :— Page  20 
iliowB  that  1827  began  on  a  Monday.  Page  8  shows 
that  the  1st  of  lurch  was  a  Thursday.  To  the 
min^dme  1827  add  1,  and  divide  1828  by  19,  the  rest 
is  4,  which  is  the  golden  number.  The  lunar  cyde, 
page  22,  shows  tSai  on  the  1st  of  March,  1827,  the 
moon  was  four  days  old,  and  that  therefore  the  first 
Sunday  after  the  full  moon  following  the  22nd  of 
Maxoh  was  April  16th.  Bo.  to  look  at  three  paffee 
and  make  a  division  is  all  the  trouble.  But  this 
method  extends  to  many  other  things  of  great 
interest  For  instance,  Kewton  died  on  a  Thursday 
in  March,  1727.  In  England  it  was  the  9th, 
whereas  in  France  it  was  the  20th.  Almost  ererr 
•BbigiiAwiMt  knows  the  year  and  day  of  the  month 
the  Queen  was  bom ;  but  I  daresay  only  few  know 
the  day  of  the  week,  and  what  was  then  the  sge  of 
the  moon.  A  will  is  dated  Friday,  January  24th, 
1807.  Can  it  be  invalidatedP  Yes,  because  the 
24th  was  on  Saturday — ^therefore  the  date  is  false. 
A  public  Act  is  dated  Monday,  16th  Januaiy,  184  . . 
the  last  figure  is  wanting;  which  was  the  ^rearr 
A  monument  bears  an  inscription  dated  Fnday, 
January  24th,  1 .  46,  tiie  secona  figure  ia  off ;  which 
was  the- century  f  what  day  of  the  week  will  be 
the  1st  of  Januanr.  2099  ?  A  total  eclipse  of  the 
moon  ooooned  in  March,  1848 ;  what  was  the  dar  ? 
What  day  in  the  week  was  the  1st  January,  18o8, 
in  France  and  Russia  P  Which  will  be  the  new- 
noon  days  in  1892  P    All  this  is  found  in  no  time. 

Ch.  Rabaohb. 

[68783.]  —  Kannotriam.— Scales  for  making 
harmonium  pans  have  been  given  in  back  numbers ; 
but  as  the  querist  seems  to  have  been  promised  some 
information,  and  applies  to  an  individual  by  name, 
I  will  merely  pomt  out  that  all  the  information 
needed  has  beien  given  many  times  before. 

Oboanon. 

[68786.]— The  KaU-laaa  Horseahoe.— If  this 
horse-shoe  was  **  recently  discussed  at  the  Society  of 
Arts,"  particularB  will  no  doubt  be  foimd  in  the 
JoumtUci  the  Society.  T.  M. 

[68788.]— Watwr  Beda.— Perhaps  if ''  W.  H.  S." 
would  say  what  his  water  beds  are  made  of,  he  might 
get  seme  useful  information.  If  the^  are  made  of 
rubber  doth,  they  are  perhaps  best  kept  under  water. 

R. 

[68813.]— Dog-oart  Brake.— To  use  a  brake  on 
a  two- wheeled  vehicle,  and  not  throw  weight  on  the 
horse's  back  is  mechanically  impossible.  The 
weieht  thrown  is.  however,  small,  and  much  less 
likcSy  to  throw  tne  horse  down  than  the  pressure 
and  discomfort  of  the  vdiicle  on  his  hind  quarters. 
On  the  Continent,  where  enormous  loads  are  carried 
on  two  wheels,  a  brake  is  invariably  used — the  cart 
would  not  be  safe  without  it.  C.  M. 

[68813.] — Dog-Oart  Brake. — In  answer  to 
your  inquiry,  '*  Diarmed,*'  for  a  brake  on  two- 
wheeled  trap,  which  will  not  throw  weight  on 
the  horse,  I  fancy  that  weight  must  be  sustained 
by  a  stud  on  each  shaft,  having  a  wheel  on  the 
bottom  of  it)  and  by  a  spring  caused  to  incline 


backwards  and  off  the  ground,  until  pulled  into 
position  by  a  small  wire  rope  attached  to  ihe  handle 
of  the  brake.  The  sort  of  brake  I  should  recommend 
is  one  having  a  slide  to  drag  on  the  ground  near 
each  wheel,  moved  by  a  bent  lever  hm||ed  to  the 
axle,  and  then  oonung  up  to  the  right  side  of  the 
driver  as  in  a  waggonette.  The  smiul  wire  rope  to 
be  fixed  to  the  strut  just  above  the  wheel  and 
through  a  hole  in  the  shaft,  well  forward,  to  keep 
the  strut  upright  when  the  brake  is  put  in  action. 

Phzllxp  Yallanoe. 

[68796.]^— Menaurmtion.— There  having  been  as 

Sat  no  satisfactory  answer  to  this  simple  maisura- 
on  problem,  permit  me  to  remind  the  querist  that 
paraUelograms  upon  the  same  base  and  between  the 
sune  pftr<^lTi»^  are  equal  to  one  another,  or  shall  we 
say  "  parallelograms  having  ttie  same  vertical  height 
are  to  each  other  as  their  bases  *'  ?  R.  NT 

[68796.]— Kenanrmtlon  Problem.- lliis  can 
easily  be  solved  by  common  algebra.  Take  a  and  b 
for  AB  and  BC,  and  w  for  the  width  of  road. 
(See  "  W.  E.  H.'s"  figure  on  p.  374.)  Tlie  right- 
angled  triangles  AEF and  C D  F  are  similar ;  hence 


CP 


ax 


w 
AC« 


where  ^  «  AF.    By  Euc.  II.  12. 


AF"  +  Cr«4  2AFFD. 

a«-f  *«  =  z«  +  ^-J^  +  2x{b-x) 


(5-) 


+  2bx  =  tf«+  ^. 


From  this  quadratic,  x  must  be  found.    In  the  case 
before  us,  if  we  make  w  =•  lOft.,^  we  find — 
^-  ±100^/15-20. 

33 

2  000        - 
The  area  of  road  is  aa:,  or  J—  (64/I6  -  1}  which 

is  about  l,113sq,ft. 
Portsmouth.  A.  M. 

[68819.1  — ICAgnet.— Use  bobbins  made  of 
ebonite:  these  are,  in  my  estimation,  much  the 
best:  but'  if  these  are  unattainable,  use  any  well- 
dried  wood,  weD  soaked  in  pazaiBn  wax.  Use 
round  oores,  which  should  be  of  soft  iron.  Sise  of 
bobbins  should  be  3in.  long,  by  fin.  diam.  inside, 
and  1^.  or  IJin.  diam.  when  wound  with  wire. 
If  you  want  the  instrument  in  continuous  work  for 
one  hour,  I  think  you  had  better  use  a  modified 
Daniell,  as  the  Ledanch^  might  get  polarised  if  used 
continuously  for  that  time.  A  good  cell  of  the 
modified  Daniell  type,  and  I  should  think  one  that 
would  meet  your  purpose,  is  the  Minotti,  used  in 
the  G.P.O.    It  consists  of,  as  the  following  sketch : 


£ 


H^O 


H^O 


SXwSSfr^ 


c 


COPPER 


an  external  cell  of  earthenware  or  glass  contains  a 
copper  plate  lying  at  the  bottom  of  the  cell ;  on 
this,  and  above  it,  is  a  thickness  of  sawdust, 
saturated  with  a  strong  solution  of  copper  sulphate, 
to  which  a  little  H^O^  has  been  added ;  the  cell 
above  this  is  filled  with  water,  and  a  well  amalga- 
mated rinc  plate  hung  in  it ;  this  consists  of  a  veir 
good  arrangement  for  such  work  as  "  Locomotive  " 
requires.  The  strength  of  a  Ledaach^  compared 
with  a  Daniell ' 


Leclanch^.  Daniell. 

jl^»  1-42  amp.  1^  =.  -43  amp. 

Any  further  information  '*  Locomotive  "  may  re- 
require,  shall  be  pleased  to  give. 

F.  W.  MAJ90N. 

[68836.]— Boot-Making.— Have  shifted  my 
quarters,  and  been  very  unsettled,  hence  you  not 
being  answered  by  me ;  but  I^  see  one  E.  BarroU 
has  answered.  H!e  speaJcs  feelingly,  I  guess,  or,  as 
some  folks  have  it,  is  in  the  habit  ox  measuring 
others^  com  by  his  own  bushel.  I  have  had  letters 
from  parties  who  could  not  get  suited  at  shops,  or 
fitted  DMpoke,  who  in  less  than  a  month  have  made 
dices  to  fit  themselves,  and  wearing  them  with 
satisfaction,  thanking  me  for  the  information  ^ven. 
I  will  see  to  you  next  week.    In  the  mean  tuie,  I 


should  like  to  know  what  boot*— Le.,  spriag-tidst 
Bluchers,  half -Wellingtons,  Clarence,  or  Wel- 
lingtons. Jack  of  All  Tbadel 

[68853.]— Heatefoot  OIL  —I  have  nerer  been 
able  to  get  neatafoot  oil  in  the  maritet.  The  abonii* 
nation  sold  as  such  is  nothing  like  it.  When  I  get 
it  from  the  neat*sfoot  I  get  it  as  limpid  as  watsr. 

Jack  of  All  Tuna. 

[68881.]— Z«lnk  Motion.— I  think  ''C.  I.B/' 
has  made  a  slight  mistake,  wluch,  although  small, 
is  of  great  importance— v|z.,  the  valve  is  shown  ai 
only  closing  one  part  witli  lever  in  mid-goar, 
thereby  admitting  steam  to  cylinder  with  lever  in 
that  position  (which  should,  not  be).  But,  Inrnj 
humble  opinion,  all  steam-enjgines  should  be  rotaiy 
ones  of  a  type  suitable  for  each  clasi  of  woifc. 

LoooxoTxyB. 

[68884.]— SnameL—lliere  have  Ven  terenl 
recipes  for  enamels  giv^n-  in  former  tiumbets  tiiat 
¥rill  last  as  long  as  the  metal  xtoslf.  Thersis&o 
work  published  on  enamelling.  The  best  work  on 
4>rpain^5|ifig  is  to  '*  work  "  a.f ew  years  at  an  enamel- 
Ung  works,  and  so  learn  the  trade  thoron^y. 
Books  would  be  no  good.  Pottbb. 

[68902.]— Tire  Banding.— In  smiths',  wbesl. 
wnghts*,  coachmakers*,  and  tiresmiths'  sbopt  ihe 
apparatus  for  bending  the  tirea  was  an]^tliing>l)M 
sdenlifio ;  take  them  generally,  they  were  all  a 
bungle.  In  1846  ,1  took  a  job  at  a  coach- wheel- 
wrist's  in  Great  Queen-street,  Holbom,  audit  wv 
very  poorly  provided  for  ben^g  the  tires.  ^  I  made 
oertam  improvemenis  in  the  existing  one,  and  made 
a  new  one  for  the  smaller  work  uiat  would  besd 
from  16in.  up  to  6ft.,  and  do  the  work  beautiMj, 
and  both  qmck  and  easy ;  the  width  of  iron  ranging 
from  lin.  Dyiin.  up  to  2in.  by  Jin.    Itwasmade 


out  of  l|in.  by  ^.  iron^  and  as  per  sketdi  :~A  n 
'9in.  long  between  oorkmgs ;  this  is  riveted  on  to 
B  B— the  corkixigs  lean  ouC  which  prevents  the  dorf 
from  getting  in  the  ends  of  ue  bent  pjeov; 
C  C  C  C  C  are  pieces  curved,  ranging  from  lit  to 
3ft.  6in.  curves,  each  piece  going  between  the  oo^ 
ings ;  D  is  a  side  view  of  a  horn  which  goes  through 
the  post  K ;  E,  an  end  view  of  same ;  F,  a  '''^^^ 
goes  easy  on  the  hofn  and  varies  in  thickness;  Q'l 
G*  are  bolts  made  like  H ;  I,  twisting  wrcnch ;  /, 
one  of  some  scroll  wrenches — ^two  or  three  flv 
handy ;  L,  dotted  Ime,  shows  tiie  tire  when  fiiuahed ; 
M  M  are  studs  riveted  in  A  to  keep  wrench  frosi 
slipping;  N,  hole  for  ijn.  bolt  A  block wu pot 
on  side  of  post  K  to  fix  I)  at  £,  and  the  extra  com 
pieces  weralaid  on  nails  driven  in  the  post.  I  tuea 
to  bend  the  front  tires  half-way  first,  and  then  t^ 
ends;  but  the  others  were  continued  bending tbe 
wholelength.  The  bolt  G»will  be  better aA inch 
lower  than  shown  in  sketch,  as  it  will  be  more  oon- 
veuient  when  using  the  wrench  to  finish  bending 
the  end. 
Woodgreen.  G-  B- 

168915.]— Auxiliary  Serew.— I  am  6^^^ 
F.  Baker  and  W.  Hosken  for  their  replies.  Beftr- 
ring  to  W.  H.'s  sketch,  if  the  handle  were  pli^ 
where  the  screw  is,  and  vice  vetsik,  as  faruue 
mechanism  is  concerned,  my  arrangement  is  taa 
same,  with  the  exception  that  X  have  made  ta«no^ 
screw-shaft  fiexiUe,  and  thereby  got  the  KFewmto 
its  right  place.  I  have  caused  more  friction  Xfj  «> 
doing,  buthave  compaisated  for  it  by  the  greswr  con- 
venience gained.  1  .The  geared  wheels  are  not  nn«J 
water,  and  therefore  offer  lees  resistance  to  v^tg^ 
of  the  boat.  2.Thedii&culty  of  tur^ahand^as 
top  of  the  rudder  would  begreat»and  itwooiav 
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.wkirard.  If  the  boat  had  a  mizzen  mast  (many 
•f  the  cloas  haye),  there  would  be  no  room  for  the 
landle  to  tnm.  The  united  efforts  of  two  can  be 
sought  to  bear  on  the  handle^  if  placed  as  in  my 
ketdi.  With  regard  to  the  spiral  not  being  strong 
DOUgh,  how  is  it  that,  from  a  dentist's  tool  to  large 
ize  diills,  spiralfl  are  used?  All  my  meduoosm 
elow  water  can  be  indosed  between  two  boards, 
hope  W.  H«  will  favour  me  further. 

Tbkdaoh. 

[68943.]  —  Staining  Terracotta.— Have  you 
ried  three  of  red  oohre  and  one  of  red  lead  ? 

Jack  of  All  Tkadss. 

[68943.]  —  Stalninff  TerracotU.  —  "  Dum 
piro  '*  had  better  ezplam  what  he  wants  a  little 
lore  fully.  Are  the  articles  he  wishes  to  enamd 
%w  day  J  or  have  they  been  burnt  f  If  clay,  and 
toving  is  only  meant,  lampblack,  or  any  dry  black 
oloor,  will  do,  being  used  strong  enough  to  give 
le  desired  tint.  But  if  the  articles  are  to  be  burnt 
lack,  mix  101b.  of  chromate  of  iron  and  151b.  oxide 
f  manganese  with  each  1001b.  of  day;  mix  the 
rhole  thoroughly  in  water,  paas  through  a  fine 
iere,  and  evaporate  the  surplus  water.  If  neither 
f  these  suit,  say  more  fully  what  is  wanted. 

POCTBB. 

[68949.] —Wood  Fulp.  — This  you  will  find 
&ther  an  expensive  job,  owing  to  the  resin  in  the 
laterial.    Try  some  of  it  boil^  in  caustic  soda. 

Jack  of  All  T&ades. 

[68952.]— Tixmintr  Oase-Hazdened  Articles. 
-If  case-hardened  properlj,  nothing  short  of  a 
right  red  heat  will  soften  it.  Dip  the  articles  in 
jme  sulphuric  add,  and  wash  in  dean  water, 
•oour  them  with  fine  sand,  bath-brick,  or  fine  sand- 
tone  grit,  and  wash  dean ;  now  take  a  piece  of 
ane  and  wet  one  end  in  hot  water,  and  hammer  to 
lake  a  brush ;  make  the  other  end  l^ot,  and  seal  up 
rith  beeswax,  tjs^  this  to  brush  your  work  over 
rith  killed  spirits  of  salts  with  zinc^  to  which  a 
ery  small  portion  of  salammomao  is  added,  and 
ip  your  artides  intb  a  bath  of  tin,  or  two  parts  tin 
nd  one  of  lead,  the  top  of  which  is  coverod  with 
bout  |in.  dean  tallow.  Bo  not  get  too  hot,  when 
our  tallow  begins  to  smoke,  it  is  getting  too  hot. 
Iiis  is  best  done  over  gas — two  or  thm  Bunsen 
umers.  Jack  of  All  T&ABBSi. 

[68953.]  —  Biifeireiitial  Batiatioiis.  —  This 
roblem  is  certainly  one  of  the  most  interesting  I 
ave  ever  oome  aaro8s,>  and  I  intend  examining  it 
lore  fully.  Perhaps,  with  the  kind  permission  of 
le  Editor,  we  may  have  others  of  the  same  sort 
om  "  M.I.C.B.", .  If  tf  <?  (Kg.  1)  is  the  velocity  of 


be  boat,  part  of  this*  vdodty,  a  ^,  is  destroyed  by 
betide,  and  the  actual  rato,  be,  of  the  ooatin 
tossing  the  riree  is  a^  cos.  Smiles  per  hour,  and 

ince  sin.  e  =  z  1^  ,  the  actual  rate  of  the  boat  is 

■~  ^/  I  —  j^.      Now,   the   distance  passed 
ver^  any  time  f  by  a  constantly  accderated  body 
rdt,  whexe  r  is  the  rate  .*.  the  distance  run 


■/  _ 

y the boatin any  time  <  =    /**     /i  _  2^ 


%"■ 


d  X    m    b   d  t 


1      - 


2    J* 
I)« 


b  d  t,   the  integral   of   which  is 


ri  *  ^  -   *<   +   C.    Evanishes  at  the 

une  time  as  x^  and  /.  C  «  0.  The  equation  con- 
acting  the  distance  with  the  time  is  .'.  -T.:sin.  "  ' 

fr  ■■  A  ^  Put  X  m  —  when  we  have  ^=  •  ■; 
*  bty  where  <  is  the  time  required  to  reach  the 
aiddle  of  the  river  =  ?  .     Making  the  substitu- 

St 

lonT  •  ?^.:^,  which  is  identical  with  that 

J«»»dy  found  by  "  M.I.C.B."  In  the  second  oaae, 
.  ^T^^**  ^^^  ^^^^  ^  motion,  let  the  boat  move 
»  tha  eurve  BB'B"  (Rg.  2),  the  oo-ocdinatM  of 


any  point  of  which  are  AD  =  y,  DB'  ■■  ir.  The 
parts  B  E,  E  B"  being  equal  but  opposite,  vre  need 
only  discuss  the  first  half.    The  angle  D  B'  G  =  0, 

and  .'.  the  angle  D CB'  <=  ?  -  9.    But  the  tan. 

D  J  ,  tj   2if         '  dy 

(tr       /|\    .  rf^_     /IV       ,  xdx 


s    tan. 


D" 
2 


^  diff  the  integral  of  which 


D' 


ichis     /5!    - 


which  is  the 


+  c,  and  .-.  :^   =   j«   +    (y  +  <?)'» 

equation  of  a  drde  whose  centre  ia  on  one  bank 

•  D 

C  A  of  the  river,  and  whose  radius  is  -^.  The  con- 

1/2 
stant  e  determines  the  position  of  the  origin,  A  of 
the  co-ordinates  with  respect  to  the  oentn  of  the 

drde.     The  sine  of  0  at  the   middle   being— =^ 


shows  that  the  arc  B  K  is 


4 


and  .*.  the  first  half 


of  the  course   of  the  boat  is  a  half -quadrant,  the 
second  half,  E  B",  being  the  same  as  the  first,  but  in 
an  opposite  direction. 
Camberwell.  A.  H.  G. 

[68953.]— Differential  Eqaationa.— Thanks  to 
*' J.  K.  C*  and  ''A.  M."  for  their  repUes,  both 
very-  neat,  and  the  printing  equal  to  that  of  the 
Umversity  Press.  I  ought,  strictly  speaking,  to 
have  given  the  speed  of  ue  current  to  vaiy  diractly 
as  the  time  instead  of  the  distance  from  the  shore, 
as  I  had  no  means  of  measuring  distances,  whereas 
I  could  Always  note  the  time  tluit  had  elapsed  from 
the  start,  llie  printing,  however,  would  have  been 
more  difficult  in  this  case.    I  will  give  my  rssults : 

D=^-A  +  J 
2V2V      .    2 

and  the  equation  to  the  curve  is — 


X  «a  Vpy-  y*  "M'Mn.- 


VI 


where  J? 


^T 
2  s/2 


whidi  is  the  equation  to  the  cydoid.  the  origin 
being  at  the  apex.    The  last  term  of  tnis  equation 

is  usually  written  ^  cos.— *^-—-?^:  but  both  have 

2  p 

the  same  dif.  coef.,  so  one  maybe  put  for  the  other. 

But  the  most  curious  result  I  ever  obtained  from 

the  calculus  I  will  give  here,  as  a  curiosity.  Gslling 

the  sine  of  the  angle  in  the  middle  «,  so  as  to  be 

more  general,  sin.  H  is  supposed  to  tut  according 

to  the  ordiuates  of  a  parabola  (a  veiy  lixely  case  to 

occur),  being  ^  0  at_tiie  start  and  e  in  the  middle ; 

"2f« 


then  sin.  9 


-y 


t.    I  find  that  the  curve 


made  by  the  boat  through  the  water  (supposed  not 
moring)  is  y"  -t  x^  =  p',  where  p  is  a  constant, 
and  m  -~,    In  this  equation  the  origin  has  been 

changed  to  a  point  measured  along  the  straight  line 
from  diore  to  shore,  the  distance  being  j?^  as  above, 
and  X  is  measured  badEwarda  from  the  origin.  The 
above  is  the  equation  to  the  hypoqydoid  (see  Tod. 
"Dif.  Gal.*'  p.  389).  The  course  made  by  the 
boat  will  be  two  portions  of  this  curve,  as  m  the 
case  of  the  drde.  Thus  there  appears  to  be  a 
relationship  between  the  cydoid  family  and  the 
conic  sections. 
Bath.  MJ.C.E. 

[68958.1 — ^Pompa. — ^I  made  a  stujiid  mistake  in 
my  reply  last  week,  and  put  1005*3  caoie/eet  instead 
of  cubic  inches.    Please  correct.  Sx. 

[68963.]— Filter  f6r  Waste  Oil.— Make  a  tube 
of  zinc,  put  a  perforated  diaphragm  one-third  of 
ito  length  from  the  bottom,  on  the  top  of  this  put  a 
layer  of  cotton  wadding,  on  this  2in.  of  fine  char- 
coal and  another  covering  of  cotton,  and  a  per- 
forated plate  on  the  top.  Now  fill  up  with  oil,  and 
stand  your  tube  in  a  reodver.  But  just  under  the 
bottom  diaphragm  make  a  hole  to  let  the  air  out. 

Jack  of  All  Tbadss. 

[68970.1  —  Springs.  —  Use  some  hard  rolled 
phosphor  oronze.  Jack  of  All  Trades. 

[68979.] — Oement.— In  a  ouart  of  boiling<-water 
dissolve  a  ^ood  teaspoonf ul  of  srouud  alum.  Now 
get  some  pme- sawdust  and  bou  in  this  ^  take  out 
and  dry  in  the  oven.  When  dry,  put  mto  an  old 
iron  saucepan,  ladle,  or  frying -pauj  and  fire  until  aU 
is  charred.  Mix  equal  parts  of  this  with  good,  fine 
plaster  of  paris  dry ;  now  take  some  sugar-paper 
and  boU,  and  whip  up  to  a  pulp  thin,  and  when  hot 
add  about  half- glue  to  the  quart.  When  cold,  mix 
your  compo  with  the  latter  and  mould  to  your 
mdng.  Tnis  will  stand  heating  up  to  between  300° 
andlOV*.  If  mixed  with  pipeday-dip  instead  of 
plaster,  you  may  subject  to  a  white  heat. 

Jack  of  All  Tbadss. 


[68968.]— Optioti.~The  following 
<' dol" :— Let  A  B  be  a  paraUd  beam 
ing  on  concave  lens  of,  say,  7in.  focus, 
passing  through  the  lens  will  diverse  a 
angle  of  divergence  being  such,  &at 
backwards,  it  would  converge  at  G, 
lens*    On  the  other  hand,  it  will  be 


should    suit 

of  light  faU- 

The  rays  in 

B  shown ;  the 

if  oontinned 

7in.  from  the 

thatDG 


E  would  be  rendered  paraUd  in  passins  throng  the 
lens.  Therefore,  lens  21in.  focus  (2lin.  to  avoid 
fractions,  ''Sol"  can  work  out  22in.  for  himself), 
3in.  diameter,  ray  required,  lin.  diameter — 3 :  21 : : 
1 :  7.  That  is,  7m.  from  apex  or  liin.  from  lens, 
the  ray  will  be  lin.  in  diameter.  As  per  example, 
the  rays  will  converge  at  7in.  from  tins  point ;  and, 
therefore,  a  7in.  concave  lens  14in.  from  convex  lana 
will  give  paralld  beam.  BoN-AOOOBD. 

[68989.]*— OooUnff  Apparatus  for  Boom.— A 
rotary  fan  to  blow  in  oool  air  would,  parhapf, 
answer  your  pnzpose.  Sx. 

[66991.]  —  Temparlnsr.— If  <<  W.  F."  haa 
*'  already  tried  several  yean,"  I  am  afraid  that 
hia  want  of  suooess  is  not  the  fault  of  the  recipes. 
There  are  plenty  of  those  in  bade  volumes,  oome 
of  them  rather  fanciful ;  but  let  *'  W.  F." 
with  this.  To  temper  mill-b£Us,  or  any 
reauired  to  dixp  stone,  iroa,  &e.,  heat  to  a  uooa- 
rea  (in  the  daxk),  and  hammer  until  nearly  oold: 
then  heat  again  to  a  bright  red  (in  the  dark)  and 

auenoh  at  once  in  water.  Beheat  by  drawing  ovtar 
^efire.  and  whan  ao  hot  that  adropof  watecflaabai 
off,  put  aside  to  oooL  Hie  great  thing  in  hardening 
and  tempering  is  not  to  set  tiie  sted  too  hot ;  henoe 
•it  should  be  red  (in  the  oaik).  Nim.  Dox. 

[08992.]— OaxboUo  Aoid.— U  vou  dissolve  it  in 
glycerine,  vou  can  after«ardadi|ine  with  water  to  a 
oonsideiable  extant.  fibc. 

[68994.]— liagneto^BaU.— In  the  next  three 
arncles  on  '*  Eleotrio-BeH  Gonstniction "  the  con- 
struction of  a  magneto-gQtterator  and  bdl  wiU  be 
described.  If.  however^  '*Talibu-r-ihn"  requires 
immediate  information  on  the  magneto-beli  and 
generator,  he  will  no  doubt  find  all  he  wants  in  my 
book,  <<  Practical  Electric-Bell  Fitting,"  publidied 
by  MesBTB.  E.  andF.  K.  SpOn,  125,  Strand,  in  which 
there  is  a  diapter  on  the  magneto-bell. 

F.  G.  ALiaop. 

[68995.].— Blectro-Kotor  for  Small  Boat.— 
Field  magnets  and  Padnotti  ring  axmature  of  the 
^pe  described  and  figured  in  my  artides,  {  26  to  84. 
Diameter  of  F.M.  core,  Sin.,  height  7in. ;  iJiMp^f^ 
of  azmatore,  6in. ;  de|^,  4in. ;  wire  on  armatore, 
41b.  or  61b.  No.  16 ;  wire  en  Adds,  201b.  No.  10, 
oonnected  up  in^eriea.  Tfaia  will  require  ikstmge 
cdla  of  the  T  type  to  work  it  properly.  A  similar 
machine,  but  with  fidd  magnet  wound  with  20Ib. 
No.  22,  oonnected  in  shpnt,'  would  do  for  chargtog 
the  aceumnlatorB.  Ton  cannot  depend  on  the 
accumulators  retaining  full  diari^e  for  ovar  a  day  or 
two.  The  entire  weight  of  the  dynamo  woula  be 
about  1001b.,  of  the  aocumulators  about  7681b.  • 

S.  BOTTONB. 

[68996.1— Battory  for  6-oandle  Id^ht.- You 
can^t  do  better  than  use  the  LecUnch^  cc^,  dther 
the  biggest  size  agglomerato  block  or  some  special 
form  of  the  cell,  sudi  as  the  "  Victoria,"  whidi  ace 
spedaUy  designed  for  this  purpose.  See  answera  in 
back  numbers  to  similar  queries. 

F.  G.  ALLflOP. 

[68996.]— Battery  <6r  6-oandla  Llffht.—Aa 
you  only  rejinire  your  Ump  to  be  lighted  for  a  lew 
minutes  at  intarvals,  you  ooold  use  the  T.^,iAmniA^ 
cell,  and  would  require  6  volts  E.M.F.  This 
would  neoessitato  the  use  of  6  cells ;  use  ttie  No.  I, 
they  are  much  to  be  preferzad  to  Noa.  2  and  3. 

F.  W.  Mabok. 

[68996.]— Battery  for  5c.p.  I^lght.— For  sudi 
diort  intervals  as  vou  mention,  noUung  is  bettar 
than  a  battery  of  four  cells  of  the  low-resistan(» 
Ledanch^  tvpe,  connected  in  series.  These  will 
run  a  6-volt  lamp  well,  provided  the  light  be  not 
required  for  more  than  a  minute  at  a  time.  I  have 
made  and  sold  many  such,  and  they  have  always 
given  satiafaction.  S.  Bonomi. 

[68996.]— Battery  for  6-oandla  Light.— > 
The  best  battery  for  a  5c.p.  lamp^  which  is  only 
required  for  a  minute  at  a  time,  is  the  Ledandie. 
You  would  reouire  six  large-size  Ledanch^  cdls  for 
a  6  volt.  5c.p.  lamp,  but  why  do  you  want  a  5c.p. 
lamp  to  see  the  time  by?  I  should  think  a  4-vdiL 
3c.p.  lamp  would  be  quite-  sufildent ;  lor  this  you 
would  require  four  cells.  The  batteries  would  last 
about  a  year. 

Meran.  A.  B.  B. 
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— ^The  total  Unffth,  mdnding  tender,  is  49ft.  8m.  , 
Hie  diaiiieter  of  wheels,  aft.;  of  cylinders,  IS^in., '. 
with  a  itokke  of  2Gin.    Nos.  401  to  432.  i 

C.  F.  Dekbt  IfAiamiMj^     j 

[G9000.] — Secondary  Batteries. — Begin  by 
tzying  yovr  hand  at  making  a  two-oelled  one  first. 
Each  cell  of  a  wdl^made  aocnmnlator  will  gire 
about  two  toHs;  hence  50  Tolts  will  require  26 
odla.  £ad&  aqnare  foot  of  poeitiTe  surface  of  lead 
win  gtre  Kx  ainp^-hours.  Of  course,  if  the  25 
ceDs  are  coupled  in  sezies,  as  they  must  he  to  giro 
the  50  Tolts,  the  foot  of  poeitiTe  plates  in  each  cell 
win  i^  only  giTe  six  ampere-hours.  Of  coarse, 
the  actual  number  of  amperes  you  can  draw  off  in 
a  given  time  dqiends  entirely  on  the  reststanoe  you 
put  in  Gxrcnit.  To  get  a  cuixent  of  ei^t  amperes, 
your  external  resistance  must  not  exceed  six  ohms. 
Viam.  pistes  1ft.  square,  with  25  ceUs  and  a  cur- 
rent oT  eig^t  amperes,  you  would  get  about  three- 
quarters  of  an  hour's  run«  I  hare  experienced  no 
difficulty  in  rn»\rnfr  accumulators.  My  mode  of 
procedure  is  to  take  ordinary  8heet>lead,  about  ^^in. 
thick,  score  it  all  over  with  crossed  diagonal  Imes, 
corer  it  with  a  paste  made  of  a  mixture  of  oil  of 
vitnol  and  red-lead,  made  to  the  consistency  of 
mortar.  This  is  ■^'cad  over  pretty  thickly  with  a 
wooden  fr**"^*^  The  plates  are  then  allowed  to 
diT.  They  can  then  be  put  in  th^  places  in  the 
oeUs.  Bemember,  tiiie  <£azging  current  must  have 
anEJf  .F.of  at  least  2-5  volts  per  cdl  to  be  chaiged. 
Tou  w3I  find  a  diapter  dedicated  to  accumulator- 
making  in  my  "  Electncal  Instruments  for  Ama- 

teUTi-'^  S.  BOTTOXB. 

[69001.V- FroUam.— In  order  to  wei^  any 
nmnber  ox  pounds,  from  1  to  40  indusive,  with  four 
wei^ts,  the  weights  must  be  1,  3,  9,  27.  The 
ana^rsb  of  this  nroUem  is  best  shown  by  taking  the 
geaoal  ease — toat  is,  where  there  are  n  weights 
whetcwith  to  weigh  every  value  of  tr,  from  tr  =  1 
to  tr  s  A',  no  two  combinations  of  the  weights 
being  of  equal  numerical  value.  Denote  the  scale- 
pans  by  A  and  B,  w  being  placed  in  tiie  latter.  Let 
a.  bj  e.  dhe  the  wei^ts,  of  which  a  is  the  smallest, 
theotnen  being  writtoi  in  order  of  magnitude. 
Then,  weights  in  A  being  reckoned  positive,  those 
(if  any)  m  B  must  be  reckoned  negative.  Now 
a  B  1,  evidently,  and  in  order  that  no  combination 
of  a  and  b  shaU  also  make  tr  =  1,  we  must  have  the 
nnmericalty  least  arrangement  of  a  and  b  equal  to  2. 
llierefore,  6  —  1  =  2,  which  gives  us  6  =  3.  With 
these  two  weights  we  can  weigh  the  consecutive 
values  1,  2,  3,  4  of  cr.  and  no  others.  To  weigh 
IT  M  5  we  require  <*,  and  to  render  but  one  anange- 
ment  for  weighing  5  (and  anj  number  below  S) 
possible  the  least  of  the  combmations  of  a,  by  and 
c  must  equal  5.  Hence  r  —  4  =  5,  which  gives  us 
«  =  9.  With  the  weights  1,  3,  9,  used  singly  and 
in  combinations,  it  will  be  found  that  we  can  weigh 
an  numbers,  from  1  to  13.  Again,  reasoning  as 
before,  ^  -  13  s  14,  so  that  </  «  27.  Now,  so  far 
as  we  have  gone,  the  numbers  of  the  weights  f  oUow 
the  law  of  a  geometrical  series,  the  common  ratio 
being  3.    In  the  case  of  four  weights,  therefore, 


sum — ^that  is,  the  greats  number  they  wiU  weig^ 

^M      1 

— being — .    With  fourteen  of  these  wei^ts. 


any   number, 
woghed. 
Cnaiing,  Kent. 


from    1    to    2,391,484,    might   be 

J.  R.  C. 


atone,  301b.  flint,  1301b.  white  Ifad,  and  sriLl  ^ 
common  g^aze  is  made  of  2401b.  lead,  I2<H^.  .•  ^. 
401b.  flint,  ground  together.  A  high  beat  is  n .  .^-. 
to  fuse  these  glazes.  V<rr,a 

[0901 3.  J — Evaporation  of  Add  in  Jhxou 
C^L — ^Uae  layer  of  wax  on  top  of  soIutij&. 

F.  W,  Jas:^. 

[t>9014.]— Dividing  Oval  on  Lathe.-A  & 
method  of  dividine  the  oval  with  toIenVile  m  ---.i- 
1  have  done  as  foluiws : — ^Ifonnt  on  the  oral  r.'i 
truly  a  zinc  plate,  using  the  ornsmenttl  £>.rK 
takmg csre  Uiat  it  is  most  truly  centre-i, vhc'j.' 
tool  is  in  position  for  work,  and  aUo  sie<  Uat  j, 
rest  is  quite  level  on  the  lathe  bed,  ar4d  i^  -, 
Cut  a  nnp^le  line  ellipse  of  any  given  site,  a  tu^  ^ 
eccentriaty  of  the  guide-ring  of  the  chock.  N.i 
set  Uie  dividing  plate  for  the  required  nun^.^o;  ^ 
divisions,  and  mvide  the  ellipse  into  four  %-x 
parts,  taking  particular  care  in  coantinrrtt^^-. 
sons,  and  mark  the  lines  required  with  tl.-  •: 
using  the  winch-handle  of  the  8lide-r«^t  ?-.  >• 
right  hand  while  pressing  the  cutter -slide  wi^  > 
left.    In  the  same  manner  mark  a  diviooti :'  *^  | 
major  and  minor  axes  of  the  ellipse,  which  t»c  i ! 
wiU  be  quite  unequal.    Xow  supply  your^Jf  r^.t! 
pair  of  hne-pointed  spring  diviaers,  and  gn,-  -^  , 
reduce  the  eccentricity  of  the  guide-niig  !;iiti -l  i 
divirions  are  equal  at  both  axes.  ! 

X0SMA>*  Mi'-LLL'^   i 


K 


3>  -^1 
2 


=  40.    Let  us  assume  that  the  same 


law  holds  ^ood  for  ft  wei^^ts.    Then  the  greatest 
of  the  weights  wiU  be  expressed  by  3»-^,  and  we 

dian  have  X  =  ^  *'  ^  .    To  weigh  -V  +  1,  and 

higher  valnea  of  tr,  we  shall  require  a  new  weight, 
p,  sudh  that^ 

3--1  _3--l   .   , 


2 


3«. 


It  follows,  therefore,  that  if  the  rule  be  true  for  one 
value  of  n,  it  is  true  for  n  -v  1.  But  it  has  been 
&faown  to  1«  true  for  w  =  2  and  w  =  3.     Hence  it  is 

"trie  for  all  t:*!u'*'  o:  «.  nn-l  th«»  iv eights  in  u\\  ci.  >es 


[69001.]— Problem.— The  weights  are  lib.,  31b., 
9tb.,  and  271b.,  forming  a  geometric  series,  the  ratio  | 
being  3.     "''  X."    will   find   a   treatment   of   this , 
proUem  in  Todhunter*s  **  Algel»a,*'  third  edition, 
arL  442,  page  242.    It  is  evident  that  the  weights 
must  be  allowed  to  be  used  in  either  scale. 

CALCCxrs. 

[69004.] — ^Fluorine. — ^If  you  leave  the  porcelain  , 
crucible  with  the  wheat  ash  and  HJSO4  and  waxed  ■ 
glass  plate,  in  a  warm  place,  and  for  about  six- 
teen hours,  if  any  fluorine  is  present  you  will  be  j 
able  to  detect  it  oy  usual  signs.  ' 

F.  W.  M^soN. 


are  reprwA^nted  by  1, 


J,   -J , 


•>'-•,  their 


[69004.] — ^Fluorine. — SmaU  quantities  may  be 
detected  by  blowpipe  reaction.     Insert  a  slip  of , 
platinum  foil  in  end  of  open  glass  tube,  and  on  it  1 
fuse  a  mixture  of  the  fluoride  with  microcosmic  ' 
salt.    HF  is  evolved,  which  dims  the  interior  of 
the  tube,  and  turns  yellow  Brazil-wood  paper. 

[69007.]— Faulty  Kedical  Coil.— Primary  ex- 
cessive ;  two  lavers  would  have  been  ample.  Have 
you  looked  well  to  your  connections  at  the  secondary 
terminals  ?  Use  another  cell,  and  note  effect,  ana 
also  wire  should  be  s.c.  Any  further  information  I 
shaU  be  pleased  to  give.  Bead  my  article  on  Coils 
in  No.  1245,  and  Uien  note  where  your  coil  differs. 

F.  W.  HisoN. 

[69007.1— Faulty  Kedical  CoiL-nSeveral  things 
are  poesible. '  1.  The  primary  wire  is  rather  sniall 
for  a  7in.  coil.  2.  The  secondary  wire,  being  j 
cotton-covered,  leaks.  3.  The  winding  of  the 
diftnnt  sections  of  the  secondary,  instead  of  being 
continuously  in  one  direction,  hiu  been  reversed  in 
one  or  other  of  the  coils.  With  lib.  of  No.  30 
vrire,  properiy  laid  on,  and  especially  properly 
insulated,  you  should  get  sufficient  power  to  make 
the  strong^  man  ciy  for  mercy.  I  should  advise 
you  to  rewind  the  secondary.  2M)ak  your  wire  in 
paraffin  wax  (melted).  Let  the  wire  be  all  in  one 
length ;  separate  each  layer  from  the  subjacent  one 
laj  a  sheet  of  paraffined  paper.  When  you  arrive 
at  the  end  of  one  section  do  not  cut  the  wire: 
simply  leave  out  a  long  loop  for  attachment  to 
terminal,  and  be  specially  careful  to  insulate  these 
projecting  loops  of  wires  from  the  neighbouring 
com  of  wire  bv  mesns  of  paraffined  paper.  When 
the  wire  has  all  been  laid  on  you  can  bare  the  ends 
of  the  loops  of  their  covering  to  enable  you  to  solder 
them  to  their  respective  terminals.     S.  Bottoxe. 

[69009.]— Blowpipe.— It  is  scarcely  worth  while 
makingone,  considering  the  price  at  which  they  are 
soldTiVrite  to  3Ir.  Fletcher,  of  Warrington. 

Sm. 

[6901 1 .]  —  Battery. — To  S.  BoTToyE.  —  The 
reason  is  self-evident.  Your  failure  is  owin^  to  the 
fact  that  the  re^i^tanoe  of  the  porous  cells  is  so 
great  that  not  sufficient  current  passes  through  the 
uunp  to  li^ht  it  properly.  The  Edison-Swan  lamps, 
and  especially  the  low-voltage  ones,  take  a  lot  of 
current.  In' this  respect  they  are  ifar  behind  the 
Grerman-made  small  lamps.  Iconic  of  the  Edison- 
Swan  6  volt  lamps  that  I  have  take  as  much  as  2*5 
amperes  to  light  them  properly;  so  you  will  be 
obliged  to  use  one  or  two  more  cells  to  get  a  full 
5cp.  out  of  your  lamp.  S.  Bottoxe. 

[69012.]— CHazing  Tiles.— There  are  a  number 
of  different  ghizes  used  in  glazing  tiles.  For  printed, 
painted,  or  self-coloured  tiles  the  following  glazes 
are  suitable  : — The  frett :  100  Cornwall  stone,  70 
flint,  2SH  borax,  40  soda,  40  whiting,  and  30  china 
chy.  Pass  the  above  throusrh  a  4U1.  riddle,  well 
mix,  and  cUcine.    To  each  '..'Jib.  of  frett  add  Sijlb. 


[69016.]— Bailway    Oxadients.— The  L  >- 
incline  upon  the  Birmingham  and  Brbtt>l  ^<:l  " 
the  Midland  Bailway  is  2  miles  3  diaiii<)  >'•  1~  c- : 
length,  the  total  rise  in  feet  being  i^^'.S.  r.l 
gradient  1  in  37.    All  trains,  both  p^ssn^  ^ 
goods,  are  assisted  in  the  rear  bj  bank  f..i* 
whoi  running  up  from  Brom^^rrove  to  BUdi  > 
The  ris'cira  of  a  train  moving  at  any  p-a  -:, 
is  equivalent  to  the  raising  of  the  tuJ:  *.  >  > 
height,  by  falling  through  which  it  woiliiv 
that  velocity,  and  this  is  true  whether  lit '-i- 
raised  vertically,  if  it  were  jwsdble,  or  U  r^zz: 
it  up  an  incline ;  therefore,  it  foUovrs  thlt  t.'^-. 
train  runs  up  an  incline  the  engine  has  n/  -l  . 
overcome  the  resistance  on  the  level,  but  a.^   j 
raise  the  train  to  a  certain  height.    To  a^tertr.  : 
work  thus  done  by  the  engine  infoot-tons.m.^  * 
the  height  in  feet  by  the  weight  of  the  trm  T 
vertical  rise  in  feet  per  mile  is  found  bv  i^.x 
5,280  by  the  gradient  to  1.    The  resistaiio '  i 
engine  caused  W  an  ascending  gradient  is  ft:  * 
dividing  2,240  by  the  gradient,  thus  \hv  I  y 
inchne  offers  a  resistance  of  60*olb.  per  t  ^  .* 

trains  weight— thus,  ?!^  =   60-5.    Y.-r   ^ 

04 
spondent,  "  W.  E.  C.  B.,"  will  see  bm-::* 
figures  that  severe  gradients  are  a  very  ^r 
objection;  unfortunately,  several  imporUiitvi 
of  line  in  this  country  have  been  made  ^ith.  i' " 
gradients  in  order  to  reduce  the  oostof  cca<r. -^ 
but  they  are  a  constant  source  of  expeii'^  in  ^'^^ 
ing,  to  say  nothing  of  the  delay  caused  1 7  ":2 
slowly  ascending  inclines,  which  becom.s  *  --^ 
great  importance  when  there  is  severe  c-  >!'•*.' 
between  companies  as  to  the  time  oor^p  ?-  -  ^ 
journey.  Clemkkt  E.  Strettoj. 

Consulting  Engineer  Asso.  Soc-.  of  £.%n?^ 
Leicester,  July  6.  and  Firemen.  | 

[69018.]— Ferric-Chloride  Battery. -I  J 
not  allude  to  the  single-cell  arrangement  ic  '^ ' 
but  the  double  cell — in  &ct,  a  moditk^i  V.:^* 
was  the  tvpe  I  then  alluded  to,  wher^  tbf  :"■ 
add  was  replaced  with  the  ferric  chlonMe «  '*  ^ 
which  was  acidified  with  HCl.  But  rep^l'-:'- 
single-cell  pattern  that  you  name,  I  htTci  '- 
much  practical  experience  with  it,  having  ne-u*  "^ 
such  a  oeU  more  than  once  or  twice  tu  mj  b  '* 
ledge  or  note-books ;  but  still,  in  my  oii'>^  '  - 
arrangement  you  quote  is  a  very  g\>Lvl  '.'/•  ^ 
would  answer  all  right  jin  such  a  case  a>  ^ 
Bearding  using  this  cell  for  the  miners*  I-^^ 
would,  in  my  opinion,  answer,  thoQorfa.  &*  ^  , 
before,  I  have  not  practically  tc^tiMi  ii. 
E.M.F.  of  the  cell  is,  1  fancy,  alwut  I"'*  * 
0*5  ohm  resistance.  You  do  not  state  what  \ 
lamps  you  use,  or  candle-power,  iS^c. :  \^'^' 
posing  you  usedo  c.p.  lamps  of  6  voIk  }ii:^ 
require  four  cells.  A  box  6  by  41  bv  1  w-^^" 
these  four  ceUs  admirably,  and  woiilil  li^btt!"  ^ 
for  about  two  hours.  You  are  nls»)  uzhi  n.*.' 
joing  UD  in  series;  but  ''Coal  "  b:iJ  '•r*--  < 
vertise  nis  address  for  further  partioiJi:^  •: 
cell.  F.  W.  Mt'J 

[69020.]  — Rat-Trap     Bicycle   Pedsls.- 
acquaintaiaoe  of  mine  who  was  trottbleJ  in  *  '-^ 
manner  got  over  the  difficulty  bv  cpf a*-:  f'"- ' 
of  corrugated  indiarubber  soles  on  t'^  ^'•'  ■ 
his  bicyclingshoes.    He  tells  me  thx*  j^--*  •"  •  \ 
perfectly.    He  has  made  use  of  the  «'•  i  -  • ' 
lawn-tennis  shoes.  >•  ^''  "' 

[60023.]— Electric    Iiannches.-\  -   '  ' 
chanical  knowledge  wiU  avail  **  I'liii''.'' 
in  the  construction  of  an  eleetrir  latin-  ^^    • 
has  also  a  fair  electrical  knL>wle'U''-     ^^ 
motor  is  certainly  \es&  trouble  ss'I  tiW^ 
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II  an  eiifrine  and  boiler  of  a  corresponding 
I  iT ;  l>ut  *'  Punch  "  has  also  his  storage  batteries 
uakc,  which  he  will  find  rather  a  tedious  pro- 
i.  He  can,  of  course,  purchase  these,  and  make 
motor  himself.  Messrs.  Immisch  are  the  owners 
tlio  oliar{^n{X  stations  and  electric  launches  on 
ThniTies.     Their  head  station  is  on  an  eyot  off 

\v:itorworks  at     Hampton,    while    thoy    have 
3i;il  rto.'itiujj  stations,  which   can  be  moored  at 

desired  mace.  In  their  launches,  which  are 
1  built  ana  splendidly  finished  off,  the  batteries 
placed  und«r  the  seats  on  each  side  of  the  boat, 
lids  of  the  seats  being  hinged  at  the  back,  so  as 
)e  easily  lifted  up  for  inspecting  the  batteries, 
>  uiotor,  which  is  of  the  Immisch  type,  runs  at  a 
h  speed,  and  some  difficulty  was  at  first  ex- 
ienced  in  getting  a  suitable  form  of  propeller 
t  would  give  anything  like  a  respectable  efii- 
tcy  at  this  speed.  In  their  large  launch,  the 
TotintcHs  Burt/,  which  is  60ft.  long,  twin  pro- 
lers  are  used,  each  being  driven  by  its  own 
tor.  Tliis  gives  the  boat  the  capacity  of  tuminc 
1  very  small  compass.  The  motor  is  controllea 
a  special  switch,  designed  for  the  purpose  by 
ssrs.  Immisch,  which  in  exterior  form,  is  not  un- 
)  a  beer- engine.    This  switch  is  placed  either  in 

bows,  just  in  front  of  the  steering-wheel,  or  on 

top  of  the  saloon,  which  thus  gives  the  steers- 
n  a  good  view  all  round  him.  The  controlling 
itch  has  usually  throe  handles,  which  are  capable 
a  motion  backwards  and  forwards,  like  a  beer- 
t.  llie  first  handle  reverses  the  motor,  Which  is 
le  electrically,  and  not  mechanically — ^i.e.,  by 
ersing  the  connections  of  the  armature  with  the 
d  magnets,  and  not  by  shifting  the  brushes.  The 
oud  handle  places  the  two  sets  of  batteries  either 
parallel  or  series,  thus  giving  either  half  or  full 
ied,  wl^le  the  tnird  inserts  varying  resistances 

0  the  circuit  to  still  further  reauce  the  speed. 
,e  launches  are  very  roomy,  while  the  absence  of 
ited  air  from  the  boiler  and  the  smell  of  oily 
?ijies,  places  the  electric  launch  beyond  com- 
ri^on  with  the  steam  one.  As  in  the  steam 
uich,  however,  there  is  a  good  deal  of  vibration, 
lich  is  particularly  noticeable  when  the  boats  are 
rting  or  going  up  stream.  F.  C.  Allsop. 

69025.1  — Chemical.— Add  KNO,  orCaCL  to 
iir  water  until  the  boiling-point  rises  to  ll(r  C. 
ery,  should  not  the  heading  have  been  "  Physi- 
">  Sm. 

G902.5.]— Chemical.  —  Use  two  vessels,  one 
thin  the  other,  with  water  in  outer  vessel.  Main- 
n  this  at  a  suitable  heat,  so  as  to  keep  inner 
)sel  at  110"*  C.  with  a  small  rose  Bunsen.    This 

1  be  easily  managed.  F.  W.  Mason. 

[G9028.]— To  Mr.  Kason.—  I  should  think 
ur  armature  is  too  far  off  from  the  poles  of  the 
ignet,  or  else  there  is  a  bad  connection  in  the 
'cuit  somewhere.  Take  the  bell  down  and  test  it 
nnected  up  directly  to  the  battery ;  then,  if  it 
Drks  properly,  you  will  know  the  fault  is  some- 
bere  in  the  wires  or  dock  connections.  If  the 
lUdoes  not  ring  well,  try  screwing  up  the  contact- 
re  w  a  little  more.  F.  C.  Allsop. 

[69028.]— To  Mr.  Kaaon.— It  is  hard  to  state 
hat  is  the  matter  with  your  bell,  since  you  say  it 
orks  all  right  when  the  hammer  is  touched,  and 
at  you  have  a  weak  spring.  Have  you  adjusted 
ie  platinum-tipped  screw,  and,  also,  is  your  bell 
uigmg  in  a  suitable  position.  Take  spring  off 
ill  casting,  and  file  bright  the  end  of  it,  and  also 
id  of  castmg.  Join  up  again,  see  that  all  con- 
3ction8  are  quite  safe,  and  Ihen  join  the  cell  direct 
1  to  it.  If  no  good,  please  advertise  address, 
hen  will  see  what  can  be  done.    F.  W.  Mason. 

[69030.] — Ironmonffery. — ^Replying  to  this,  I 
ould  respectfully  advise  "  G.  J."  to  let  it  alone, 
iless  his  ambition  is  a  sixpenny  bazaar.  The 
Qall  ironmonger,  &c.,  isnH  likely  to  be  a  success, 
aleas  he  knows  something  of  the  trade,  which  I 
ould  submit  is  a  most  difficult  one  to  acquire  on 
;count  of  the  multiplicity  of  articles  in  its  cata- 
gue— an  acquaintance  with  which  is  only  obtained 
y  actual  contact  and  experience.  This  experience 
O.  J."  evidently  hasn  t  had^  or  he  had  never 
»ked  our  worthy  Editor  to  invite  any  reader  who 
uows  to  expose  to  public  gaze  what  is  a  strictly 
■ade  matter — viz.,  discounts  and  profits  of  this  or 
ay  other  commercial  enterprise.  The  *•  E.  M."  is 
>r  the  circulation  of  knowledge,  mechanical  and 
dentific,  I  take  it,  and  not  a  sort  of  rack  to  extort 
imporatively  private  matters.  "  Q.J."  must  take 
ito  consideration  his  position,  his  customers,  and 
is  own  self,  and  act  accordingly.  His  utter  ignor- 
uce  of  the  business  comes  out  in  his  amusing 
sample  33|  per  cent. :  no  firm  ever  did,  and  I 
rust  never  will,  do  business  on  such  terms,  though 
3|  per  cent.,  just  one-tiiird  of  a  century,  is  a  very 
oil veiiient  discount,  and  surely  not  beyond  **  G.  J.^s" 
rithmetical  capabilities.  Get  a  gooa  discount  table 
rom  the  bookseller  at  a  cost  of,  say,  a  shilling,  and 
ou  might  get  a  system  of  book-keeping  there  for 
^bout  another,  though  I  never  knew  a  man  of 
msiness  keep  his  b<x>ks  on  the  plans  contained 
herein  ;  mo^jt  modify  and  alter  to  suit  their  own 
vhims  and  requirements.  iBCNlLOKaEB. 


UNANSWERED  QUERIES. 


■*#  » 


The  numhera  and  titles  of  queries  which  remain  unnn- 
tioerfd  for  fio«  weeks  are  XM^rted  in  this  list,  and  if  still 
unansuffred  are  repfat«d  four  wetks  afterwards.  We  trust 
our  renders  will  look  ovfr  the.  list,  and  stmd  what  information 
they  can  for  the  lnm''jit  of  their  fnUow  contributors. 


6841)4. 
f>sr>04. 
G8r)14. 
68625. 
68629. 
6S546. 
68551. 
68553. 

68748. 
68749. 
68763. 
68758. 
68761. 
6S765. 
68772. 
68775. 
68777. 
68781. 
68784. 
68789. 
68790. 


Marine  Boiler,  p.  *2<')1. 

Boot  Repairinp.  205. 

Piston  RiQTM,  2i>5. 

Albatross  Breast,  205. 

Movable  Steroo.«»copic  Pictures,  206. 

Glass  Gauge.  206. 

3Iicroscope  £xhibitioD,  206. 

Ventilation,  206. 

Problem,  206. 

Anemometer^;,  p.  290. 
Underground  Sur\'eying,  290, 
Silicic  Acid  and  Alumina,  290. 
Prime  Ck)st,  290. 
Camping  Out,  290. 
Spectacles,  290. 
Ventilation,  290. 
Piebald  Snails,  200. 
Frigoline  or  Frigiline,  290. 
Cupolflu  290. 
Spirit  Conipasses.  290. 
Baising  Water,  290. 
Cycling,  290. 


QUERIES. 


1.69081.1  —  Anemoxneter.  —  To  "Fellow  Met. 
Society.*'— I  am  making  an  anemometer ;  and,  referring 
to  Vol.  XLVrn.  page  225,  of  "E.M.,"  I  see  you  recom- 
mend cups  9in.  in  dimeter,  and  arms  24in.  from  centre  of 
revolving  axis  to  cnps.  Will  you  please  say  the  number 
of  revolutions  it  win  make  by  the  passing  of  one  mile  of 
wind,  in  order  that  I  may  calculate  train  of  wheels 
properly ;  also,  would  not  conical  cups  do,  being  easier  to 
make,  and  offer  less  resistance  to  wind  ?— Hallst. 

[69032.]— Colonrinflr  Plans  on  SkinB.— Can  any 
one  inform  me  the  best  method  of  colouring  plans  on  skins  1 
The  u!«e  of  chalk  and  ordinary  water-colomv  mixed  with 
ox-gall  is  rarely  satisfactory.— Mappbh. 

[69033.1— Enerine  for  Sewinff-Machine.— Would 
fome  reader  of  the ;"  E.M."  Idndly  give  me  dimensions 
for  a  horizontal  slide-valve  steam-engine  capable  of  driving 
a  sewing-machine  or  small  lathe ;  also  best  size  for  boiler 
to  suit  same. — Novice. 

[69034.]- Dynamo.  —  I  have  made  a  dsmamo,  but 
cannot  get  it  to  work  properly.  You  will  see  by  the 
diagram  the  sia»  of  the  dynamo ;  and  I  have  put  30  yards 


of  20  double  silk-coTered  wire  on  the  armature.  My  in- 
structions were  to  put  half-pound  on ;  but  I  could  not  get 
it  on,  so  I  have  10  yards  left.  I  have  7lb.  of  16  single 
cotton-covered  on  the  F.M. ;  I  have  it  connected  up  as 


series  wound.  If  I  insert  a  pioco  of  platinum  wire  it  will 
heat  it ;  but  if  I  place  a  lamp  in  tbo  circle,  no  current.  I 
have  tried  it  witli  a  resistance  of  iron  wire ;  but  no  good 
tlfect.— G.  W.  B. 

[69035.]— Spring". -"SVhat  would  be  the  power  of  a 
spring  2in.  broad.  No.  16  Birmingham  wire  gauge  thick, 
in  a  box  9in.  diam. !— E.  P. 

[69036.]  —  Platinum  Contacts  beoomingr 
Oxidised.  -Would  Mr.  Bottone,  or  any  one  else  who  has 
hud  experience  in  the  matter,  help  me  in  the  following  ?  I 
have  had  an  electric  clock  going  for  a  little  over  six 
months,  during  which  time  the  plaUnum  contacts  have 
been  a  constant  source  of  worry.  The  point  and  part  of 
plate  where  point  touches  to  make  contact  become 
covered  with  something  black,  which  I  put  down  to  be 
oxide,  which  gives  a  lot  of  trouble  through  being  a  non- 
conductor, for,  although  the  point  toudies  plate,  and 
presses  fairly  hard  against  it,  no  current  will  pass ;  but 
immediately  on  the  contacts  being  cleaned  by  brush,  file, 
or  even  a  card  passed  between  Uiem,  the  current  again 
|>as6es ;  but,  lo !  not  for  long,  for  in  about  a  week  it  will  be 
in  the  same  state  again.  The  current  used  proceeds  from 
three  medium-sized  Leclanch<:'  cells  in  series ;  tiie  circuit 
consists  of  about  20  yards  of  line  wire,  an  electro-magnet, 
which  actuates  dock,  a  Uttle  larger  than  magnet  of 
ordinary  bell ;  surface  of  contacts  being  same  as  ordinary 
bell  contacts,  and  circuit  is  completed  oy  them  every  half- 
minute  for  the  space  of  one  third  of  a  second.  I  may 
remark,  bv  the  way,  that  the  cells  have  larger  porous'pota 
than  usual  (2^  diameter),  and  they  stand  the  s&ain  put  on 
them  very  well.  In  experimenting  to  overcome  the  diffi- 
culty, I  nave  changed  the  platinum  for  22ct.  gold,  but 
with  no  better  results.  Thinking  the  platinum  to  bo  of 
poor  quality^  I  have  taken  and  used  platinum  from  an 
mdnction  coil  which  had  done  duty  for  years  without 
giving  trouble ;  but  results  were  the  same.  I  have  been 
usin^  a  relay,  thinking  a  relay  would  hammer  the  con- 
nections toother  with  sufficient  force  to  knock  or  mb 
away  anything  that  may  form  on  the  points ;  but  no,  that 
obnoxious  black  stuff  makes  its  appearance,  and  stops  the 
current  in  defiance.  I  have  also  used  condensers,  hkvinflr 
a  dozen  sheets  2  by  4j|in.  to  both  'contact  and  relay;  but 
with  no  better  results,  the  black  deposit  appears  just  the 
same,  quite  i^oring  my  endeavours  to  get  rid  of  it ;  and 
now,  after  gomg  as  far  as  my  short  brains  will  allow  me, 
I  api>eal  to  the  "  E.M."  that  some  kind  person  with  a 
larger  head  may  assist  me.  I  may  add  that  frequency  of 
contact  seems  to  be  the  difficulty,  as  I  have  had  a  German- 
silver  contact  completing  another  circuit  once  per  hour 
without  failing.— A.  £.  fi. 

[69037.]— Navigation  and  Seamanahip.— Will 
any  reader  who  has  a  thorough  knowledge  of  the  Board  of 
Trade  Regulations  for  the  examination  of  masters  and 
mates  in  the  mercantile  marine,  mentioa  the  textbooks 
and  course  of  study  neceesary  to  take  certificates  as  mate, 
as  master,  and  as  extra-master.  There  is  a  book  published 
by  liockwood  and  Co.  (by  Greenwood  and  Booer,  prioe 
7s.)    Is  it  used  as  a  textbook  7— Alpha. 

[69038.]— Poor-Bates  and  other  Knnicipal 
Taxes.— Must  these  taxes  be  paid  on  or  before  20di 
June  or  20th  July  in  Scotland  in  orier  to  qualify  for  a 
vote  in  a  borough,  and  does  the  rental  in  any  way  affect 
the  qualification  t— Alpha. 

[69039.]— B.C.  Battery.— WUl  some  of  our  electrical 
correspondents  kindly  help  me?  I  have  a  bichromate 
bi^tery,  the  carbon  plates  of  which  have  become  detached 
from  the  plate  or  cover  of  cell.  They  seem  to  hare  been 
8(ddered  on.    How  can  I  reflx  them  I— £.  J.  W. 

[69040.]- Declination  Circle.— Would  some  reader 
be  good  enough  to  tell  me  how  to  read  the  *'  vernier  *'  of 
a  declination  circle  t— the  circle  is  divided  off  to  30.  The 
vernier  has  thirty  divisions  on  it,  which  is  equal  to  fifteen 
divisions  on  Uie  declination  circle;— or  tell  me  of  some 
book  that  treats  upon  the  verniers !— Oaioir. 

[e9041.]-Enffine  Slides.- 1  got  a  pair  of  slidee  for 
a  one-hoise  vertiod  engine  cast,  and  when  they  were 
planed  up  they  were  found  to  be  very  much  blown.  The 
founders  will  cast  me  a  fresh  pair  for  nothing ;  but  I  can- 
not afford  to  throw  away  the  cost  of  planing.  Will  some 
kind  reader  tell  me  by  what  means  I  may  filTup  the  holes  I 
I  have  tried  block-tin,  but  can  only  fill  up  some  of  the 
larger  holes.- H.  C. 

[69042.]— Electric  Bells.— Two  years  ago  I  fitted  a 
house  up  with  bells.  On  three  different  (occasions  since  I 
have  found  the  wires  broken,  and  where  broken  they  are 
covered  with  a  green  dust,  seemingly  verdigris,  and  they 
look  as  if  they  had  been  eaten  away.  Will  anyone  kindly 
tell  me  the  cause  t— T.  P.  L. 

[G9043.]— Alarm  Chin.— Can  any  'reader  su^^est  a 
simple  way  of  making  the  above,  suitable  for  fljong  in 
orchards  and  gardens  !— Gunpowdeb. 

[69044.1— Dynamo.— To  Ma.  Bottokk.— A  friend 
gave  me  the  casting  of  a  smtdl  dynamo  ready  for  winding. 
Size :  armature  Sj^m.  by  Ijin.,  field  magnets  6}  high,  3^ 
wide,  3^  long.  I  wound  it  according  to  the  instructions 
given  in  your  book,  except  that  I  had  to  use  less  wire,  on 
account  of  this  machine  being  smaller  than  the  one  you 
describe  in  your  book.  By  putting  the  wires  in  the  mouth 
you  could  feel  a  few  sharp  shocks,  but  it  would  not 
ring  a  bell.  The  same  friend  was  kind  enough  to  lend  me 
a  20cp.  dynamo.  I  found  this  was  wouna  with  about 
4}lb.  of  No.  22,  on  the  field  armature  wound  with  No.  18. 
both  cotton-covered,  wire  well  varnished.  Again  I  started 
on  my  own,  this  time  putting  one  pound  of  double  cotton- 
covez^d  wire.  No.  22,  on  each  leg,  well  vanushing  each 
l^er.  Tested  it,  and  found  it  all  right.  Annature,  IJoz. 
of  No.  18  (all  it  would  hold)  suk-covered  wire  well 
varnished,  and  tested  up  to  commutators  connected  up  or 
shunt  wound.  Ilosult :  by  attaching  one  wire  to  the  tang 
of  a  file  and  running  the  other  wire  down  the  file  I  get  a 
series  of  sparks ;  but  it  don't  show  anything  on  a  So.p. 
lamp.  I  again  wound  the  armature  with  No.  30  c.o.  wire ; 
no  good  again.  No.  16  c.c.  wire ;  no  good  again ;  with  No. 
23S.C.  wire,  same  as  No.  18.  After  this  I  did  a  war  dance 
round  the  machine  and  slun^  it  on  the  scrap  heap.  To- 
day I  have  come  across  it  again,  and,  as  I  don't  like  to  be 
beaten,  I  thought  1  would  ask  you  for  assistance.  I  have 
tried  it  with  slow  speed  and  fast,  and  have  reversed  the 
driving ;  and  to  saturate  the  F.M's.  I  have  used  a  bichro- 
mate battery,  also  a  dynamo.— Tisca. 

[69045.1- Wanted,  Position  of  H.M.S.  *'  Cor- 
morant.'*—Can  any  of  our  readers  inform  me  how  to 
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the  pTcaept  position,  and  nrobftble  ttme  of 
of  H.lLS.  "CmunxxLW*  latafy  oruinng  in  the 
BMiflo.'  and  now  homeward  bound.  The  infonnation 
adked  for  ia  mnch  needed,  and  will  be  gnatlr  appreciated 
by  a  mother  who  wishes  to  eomniiinioate  witn  a  aononthe 
ttSp  "Gormoraiit"— J.  H. 

r6MM6.1— Photo  Bnlargome&t.— Will  aome  kind 
fneod  help  me  1  I  can  enlanpe  on  paper,  but  I  want  to 
enlarRO  dneot  on  a  prepu«a  canraa  aa  aold  by  artiste' 
odormen  for  painting  in  oil.— -Poos  CnAaLix. 

[68017.]— BfELoionoT'—WooId  Mr.  Bottone  or  others 
kiadly  aay  if  carbons  for  ehxomioHMid  battenr  should  be 
"  in  r**«^<w«  wax,  and  how  Uiis  shoold  oe  done  t  I 
,  tliat  this  prerBDls  the  add  from  creeping  u] 
and  spofliag  the  cooneetions.  Has  this  'to  be  done  witj 
an  caiboos,  some  carbons  being  oloeer  in  the  grain  than 
otheia !  Does  solder  used  in  tfie  oonnectaoos  in  any  way 
lessen  the  B.M.F.  of  a  battery  t  I  and  many  other 
icmliiiB  of  the  **  B.1L"  woold,  I  am  sure,  be  rtaj  glad  to 
see  a  few  colamns  on  the  mannlsotareef  an  electro-motor, 
such  as  coold  be  rnn^withl^  few  chromioadd  oeUs.— 

[68048.1  — liOOomotiwe.— Can  any  readers  of  the 
"SJl"  tdl  me  how  to  find  what  power  most  be  put  on 
the  crank-pin  of  the  shaft  tomore  a  train  t  .Has  the  stroke 
to  be  eoB^ared  with  the  axle  of  shaft,  ot  with  the  diam. 
<rf  the  dxlTini^wheel !  I  shoold  be  mnch  obliged  if  somft> 
0O6  woold  enlighten  me  by  working  ont  an  example.— 

HXSTT. 

[68049.]— 2ilnc  Oaatlng. — Begniring  to  cast  some 
sine  oylinderB  6in.  high,  ^in.  thick,forBansen  cells,  I  shall 
be  Tery  gr^tef ol  if  Mr.  Bottone  or  any  other  electxical 
£riend  wul  inf onn  me  of  the  entire  process  and  reauire- 
mfOits.  I  dedro  to  get  a  stock  of  Bonsen  cells,  but  sine 
cylinden  being  so  expensire  per  ponnd  is  the  cause  which 
myents  me  fromso  doing.  DoeslCr.  Bottone's  depolari»- 
Uig  floid  soipasB  chromio  add  T— E.  A.  Atxbt. 

[68060.]— Oma  Bnffine.— To  **  Yabo."— Many  thanks 
for  vsply.  I  am  uncertain  aboot  proper  method  of  making 
pattern  and  core-box,  if  any,  for  cylmder  with  jacket  cast 
oo.  "Will  yon  kindly  send  me  your  address  T  Have 
adyertiaed  mine  in  Address  Column.- D.  G.  L 

[6B0B1.]— Obseryatory.— I  am  thinking  of  boilding  a 
soisll  room  to  use  asanobserTatory,atthetopof  aLondon 
house,  but  doubt  if  a  wooden  straotore  Uxe  a  Bomsey 
obseryatory  would  be  suitable  in  so  expoaed  a  podtaon. 
Though  I  understand  that  for  a  reflector  the  open  air  is 
better  than  an  ineloeod  space,  it  is  so  gusty  and  smokv  on 
the  Tooi  that  some  kind  of  shdter  is  necessary.  I  shall, 
tiierefore,  feel  much  obliged  if  any  reader  of  the  "  Evolisb 
MsCHAinc  "  who  may  possess  town  experience,  will  kindly 
giye  me  his  opinion  whether  bride  or  corrugated  iron 
should  be  employed  in  the  constructicn,  with  any  other 
snggestions,  Dealing  in  mind  that  I  wish  to  keep  the  tde- 
scope  in  the  place.  The  qMtoe  I  propoee  ntalidng  is  ISft. 
ty  6ft  lOIn. ;  this  being  over  a  room  at  the  back  of  the 
boose  is  dear  of  the  diimneya  towards  the  soathand  west, 
though  I  hBTe  a  flat  roof,  say.  60ft.  by  t2ft  available ;  but 
thenit  is  between  two  rows  of  chimneys.— G.  O.  B. 

[6B052.]-8addle  Boiler  for  Greenhonae.- Will 
any  of  our  readers  kindly  inform  me  the  .proper  way  to 
set  ordinary  saddle  boiler  to  heat  oonservatorv  hot  water 
pipes ;  lUso  whether  there  is  any  rdiable  work  published 
relating  paztionlarly  to  hot  water  fltting  ?— Mbghamic. 

[60068.]  —  Inoandeaoent  Lighting'  with 
Ijeolancliaa.— I  have  several  6-volt  lamps,  and  often 
want  a  bright  hgfat  in  a  partioular  spot  for  a  few  minutes, 
so  connect  seven  No.  8  Ledanch^  in  series,  and  join  them 
on  to  one  of  these  9-volt  lamps :  bv  adding  another  three 
odls  to  the  seven  I  get  a  most  brilliant  light ;  but  I  am 
afkaid  I  get  it  at  the  cost  of  the  lamp,  what  I  mean  is 
this :  with  the  ten  odls  connected  I  am  afraid  of  injuring 
the  fllament.  How  can  I  teU  the  right  number  of  odls  to 
use  to  get  best  results  ftom  lamp aiid odls.  Doessix  volts 
(marked  on  the  lamp),  mean  batteries  of  that  voltage 
should  be  used  withit  f  Any  hdp  will  oblige.— M.M.L80.S. 

[68064.]— Oompreaaed  Air. —Can  any  of  ouroorre- 
mondents  tdl  me  now  much  a  given  volume  of  air  would  be 
itduoed  at,  say,  100, 600,  and  l,000lb.  pressure  per  square 
inchf— O.  C.  T. 

[68066.]— Bluo  Salt.— Will  any  of  our  chemical 
readen  Undly  toll  me  what  metals  form  blue  solutions 
with  the  alkalies  and  alkaline  carbonates  ;(KHo,  NaHo, 
AmHo) !— Taua  Blue. 

[68066.]— Black  Needlea.— What  metal  or  metals 
tawilpitsfr  as  black  or  red  needles  or  hain  T— Taos  Bluk. 

mm.}  -Lavender  Beada.— What  metal  ?orms  a 
latvader  bead  with  borax  T— Tbuk  Bltte. 

[68068.]-lCotha  in  Mattreaa.-Last  summar  I 
f^«iid  a  few  moth  grubs  on  a  wool  mattrws.  Durmg  this 
JUM  th»y  have  appeared  again.  I  should  be  glad  of  in- 
Haaialinn  as  to  tne  exact  tune  of  year  when  the  miseniei 
iNNttn.  What  are  the  best  means  to  toke  by  wayof  pre- 
ymimj^X  Al*>  whether  careful  wal^inf  and  djrtructoon 
«^«««ty  giub  asitappearewUleventaally  get  rid  of  the 
J'JSS^Tw;  If  not,  vSother  there  ii  any  cure  short  of 
w^>i.y  t^  laatfrtss  to  pieces  and  baking.— L.  A.  Li. 

Hipmttil  -0aa  and  Hot- Air  Bnakxea.-Wffl fed 
.thhl^TU  iS^  who  will  inform  me  if  there  is  published 
kS3f  irnScal  book  on  the  prindples  of  hot  afr  and  gas 

u«i^.'  -OU  Fumaoa.— I  Mft  ^«>*^  *  fornsoeto 
•wSTi^iJ!  iItS3aR>ot  Bin.  tWdc.  by  about  a  foot  long. 
^.Iw  SSTSiSJlSndly  iJom  me  if  they  know  of  any 
Wl  i^JS^^TCteO^Ui  oO  suitable  for  the  purpoae t 

^  ^,^S-;:5i£^m23^^^ 

^^  :?C^5i*2L3i  ^SSrlamprarranged  in  paiaUd 
2^-«*^2irto»i£2£e  thefldd^magnets,  whi^ 

^^  otod  !— PaiMAXT. 

^bsc»aar  method  of  finding 

•otf  a  kila  mostly  used  for 

t^  ^  (ad>Md.    Ocdiaary 


thermometers  would,  of  course,  be  no  use,  the  heat  being 
so  great.    Is  there  any  substituto  ?— B.  M. 

[6906SL]— FUea.— I  have  the  misfortune  to  live  in  rooms 
near  a  large  stable,  and  am  therefore  swarming  with  flies, 
fly-papers  don't  seem  to  abate  the  nuisance  mudi.  Do 
any  of  our  readers  know  of  any  chemical  that  can  be  burnt 
in  the  room  that  will  dear  them  out  or  kill  them !  I  am 
sure  that  this  is  a  subject  that  will  interest  many  of  our 
readers.— Blus  Bottls. 

[680ei.J— Varlooae  Veina.— I  am  a  man  68  years  old. 
with  vancose  veins  just  showing  in  my  right  leg.  Will 
anv  intelligent  reader  of  the  Bwouaa  Msohaitio  kindly 
inform  me  throush  its  psges  what  is  tiie  best  means  of 
curing  tiiem  t— Most  Anxious. 

[68066.]-Freaenrinflr  Klxture-"  Jarspoona."- 
Would  any  readers  give  me  the  lediw  for  a  dieap  and 
reliable  preserving  mixture  for  botanical  and  aoologioal 
specimens  T  I  should  prefer  it  in  the  f onn  of  a  powder, 
in  order  that  it  could  be  carried  about,  and  used  when 
reauired  by  simpiv  adding  water.  Also,  woold  anv  reader 
inform  me  what "  jargoons"  are,  and  their  usef— F.  H. 
Hakvbt. 

[68066.]  —  Heatinor  Swimming  Bath. —I  am 
building  a  new  swimmmg  bath,  40ft.  m  17ft.  bv  6ft  one 
end,  and  4ft.  6in.  at  the  other  end ;  and  woold  like  toknow 
what  would  be  the  best  and  dieapest  way  of  heating  it ; 
only  wanting  it  warm  for  winter  ose.— Osoaas. 

[68067.]— Hour  Anffle  of  the  lEoon.— In  the 
8«Unoaraphieal  Journal^  No.  84,  December  1880,  it  states 
that  toe  moon's  hour  sngle  is  found  by  subtracting  the 
ddereal  tame  from  the  moon's  tight  ascendon.  ]£  tilie 
same  journal.  No.  86,  Jan.  80,  '81,  in  an  example  re 
Idbration  of  the  Moon,  it  states  that  the  moon's  hour 
angrle  is  1°  68'  W.  =  -  28°.  Will  "  F.E.A-8."  oblige  by 
sajring  if  the  above  statements  are  correct  f  Bhoold  not 
the  flnt  statement  read— subtract  the  moon's  R.A.  trxnn. 
the  sidereal  time :  and  in  the  second  ought  not  the  ngn 
to  be  4  before  88P  t— Chas.  Gbaxt. 

[69068.]  —  Izijection  Water,  and  Loaa  by 
Vaonum.— Will  any  one  kmdl^  dMyw  how  to  ascertam 
quantity  of  injection  water  required  in  induce  or  sallons 

Sir  hour  for  a  compound  enjpne,  cylinden  S6  and  40in. 
am.,  6in.  stroke,  46  revdutions  per  minute,  701b.  boiler 
pressure,  steam  cut^-off  in  h.p.  at  about  ^-stroke  ^  841b. 
average  pressure,  and  in  l.p.  at  about  9-6th  stroke 
s  lolb.  avera^  pressure;  terminal  pressure  in  IkP. 
(^linder  at  pomt  of  exhaust  s  i\yh.  bdow  atmosphere 
Ime.  This  engine  works  with  a  vacuum  of  181b.  in  wmter, 
and  in  summer  12lb.  Please  show  how  to  calculate  the 
loss  of  coal,  supposing  lib.  of  coal  evaporates  61b.  of  water 
in  our  boilers.— OsoBotTowy. 

[09060.1— Zinc  Oaatlni^.— Will  some  reader  kindly 
teu  me  what  to  mix  with  sme  to  stop  it  from  drawing 
when  making  thin  castings  T— A.  A. 

[69070.  ]- Olock  Ghin.— Can  any  reader  give  me  a  good 
description  of  a  dock  gun  used  for  driving  awajr  birds  t  I 
have  heard  of  one  where  you  put  in  twdve  cartridges,  and 
one  went  off  every  hour.— Expsbimsxtxr. 

[66071.]— Inatantaneona  Photoa.- What  is  the 

maximum  exposure  which  can  be  allowed  for  waves  and 
other  seaside  subjects  without  perceptible  blurring  T  My 
shutter  is  set  to,  say,  one-twoitieth  of  a  second.    What 

stop  'should  I  use  f  standard  number,  or  ~  1  with'*Ilford 

Ordxnuv  "  for  fishing  smacks,  Arc,  on  a  bright  summer 
day !— Hz. 

[6907S.]— Oelltdoid  OnfiEa.— Will  a  reader  give  me 
the  name  of  a  preparation  for  restoring  tarnished  celluloid 
ooUars  and  cuffs  to  their  original  whiteness  T— Bachblob. 

[09073.]— Tar  Water.— Will  the  readers  of  the 
"  £noli8ii  Mechanic  **  who  know  anything  about  the 
virtues  of  thin,  asy  what  their  experience  and  opinion  of 
it  is  T  I  think  we  have  here  a  valuable  preventive  of  dis- 
eese,  as  well  as  remedial  agent,  thit  is  greatly  overlooked. 
What  1b  its  known  action  upon  the  liver  and  kidneys  ?  I 
have  heard  it  has  a  tendency  to  create  gravd ;  but  think 
that  is  wrong.  I  know  it  is  an  excellent  stomachic  and 
appetiser,  and  I  think  rejuvenator  as  welL— Patxb. 

[69074.]— OhUdren'a  Teeth.— I  have  a  daughter, 
age  fourteen,  dispontton  slightly  nervous,  whose  teeth 
are  in  a  deplorable  stete :  she  has  hardly  mid  a  day  free 
from  toothache  for  three  years.  Jaw  teeth  all  gone,  and 
even  the  upi>er  front  ones  decaying,  at  so  young  an  apie, 
althoug^h  always  in  very  good  health,  and  never  havug 
had  a  single  one  of  the  ailmento  incidental  to  childhood. 
I  do  not  know  how  to  account  for  it,  unless  it  is  that,  for 
years  whenever  her  mother  used  to  think  the  diild  had  a 
cold  coming,  or  any  ether  (always  imaginary)  thing,  she 
used  to  give  her  magnesia.  Qui  any  friendly  reader 
suggest  an  alleviation  or  remedy !— Pateb. 

[68076.— Plastic  lEetal  Bearingra.— Can  any  of 
*'  ours "  give  me  the  composition  of  the  alloy  for  lining 
bearings  called  Bichard's  Plastic  Metal.  I  have  looked 
through  the  last  20  volumes ;  but  I  can  see  nothing  of  it. 
— Bbass  Castbb. 

[69076. ]-C  Bootia.— I  shall  be  glad  if  any  corre- 
spondent has  recent  measures  of  the  above  star.  It  used 
to  be  oomparativdy  easy  to  me  even  when  under  0'*6 ; 
but  it  is  extremely  difficult  now.  In  a  fine  view  I  got  just 
before  sunset  on  the  6th  July,  I  fandod  it  was  eararemdy 
dose  about  100°  P  Z  ±-  Power  used,  about  600  on  the 
lOin.— Hxbbbbt  Ikqall. 

[69077.]— Pocket  Battery.- To  Mb.  Bottoxe.— I 
have  been  trying  to  make  a  sulphate  of  mercury  one 
from  your  itutructions  given  in  No.  1,860  [query  681001, 
but  could  hardly  get  any  current  from  it.  I  then  toaAe 
a  paste  by  mixing  the  sulphate  with  water,  and  spread 
tins  on  the  carbon  plates,  wrapping  a  piece  of  thin  nw 
round  them,  and  immersed  the  whole  with  ww«w«w^^t^ 
sine  in  the  dilute  sulphuric  acid ;  but  it  was  a  failure.  On 
charging  this  Uttle  battery  with  bidiromate  adution  it 
works  a  coil  wdl ;  but  of  course  it  does  not  last  long. 
Th«  substance  I  have  been  supplied  with  for  sulphi^  of 
mercury  is  a  black  insoluble  powder,  resembling  black 
Iliad,  which,  on  bdng  heated,  burns  with  a  blue  flame 
like  sulphur.  Is  this  right,  or  ia  it  sulphide  of  mercury  t 
— L'Allbobo. 

[60078.] -Paper  XaUnr.— I  dionld  like  to  start 
making  onims  paper  for  bags,  wrapping  paper,  and  straw 
boards.    I  have  a  small  stream  of  w^ter,  with  fall  about 


4ft,  canning  about  as  mnch  water  as  will  run  ^ 
a  Itin.  pipe  m  summer.  I  should  be  much  obliged  if  m 
of  vour  kind  readers  could  inform  me  how  to  eonuDenS 
ana  what  the  probable  cost  would  be  on  the  noi^ 
scalef  I  can  get  fiax  waste  on  the  spot  at  about  a«.  |S 
1201b.  Any  information  would  greatly  oblige. -8o9i| 
SomasBT. 

[66079.]— Aocamnlatora—l  have  a  shunt 
dynamo  giving  66  vdts,  7  amps,  and  wish  to  cfastfe  I 
storage  cells  (8.  ^1>«|  fi^'u  platel  to  run  a  Oriieom  i 
What  quantity  and  siae  O.8.  wue  must  I  put  in  ss  1 
anoe  ?— Qbatboosh. 

[69080.]  —  WoradeU'a    Two-eyUnder 
poonda.- WHl  one  of  our  readen  send  sketch  of  1 
tow  prossoro  cylinder,    piston-rods,  and  crank, 
with  and  showing  actual  pmssmo  in  cylinder  sna  reeai 
when  engine  is  running  smoothly,  and  power,  indti ' 
maTJmum,  exerted  by  ita  piston  lat  and  from  mc 
of  steam  admission)  at  various  pomte  during  a  eon 
revolution  of  its  crank !    High-pressnxe  cvlinder 
about  boiler  pressure  (160   or  1601b.)  during  iti 
stroke,  I  bdieve.    Tliey  effect  a  saving  of  \%^  per  1 
I  understand.    If  I  use  two  of  these  laige  cjrlind 
each  about  double  the  capacity  of  h|gh-preBsurec7l 
what  would  be  the  saving  then  t    Please  sUte  iis 
shape  of  inlet  and  eyhanst   porta  in    both  cyl 
travd  of  valves,  and  sise  of  valve  boxes ;  and  isdi 
sections  (to  scale),  of  valves  and  ports  in  sketdt 
think  pro  adiniarinfi  is  S-16in.,  and  pre-release  &-U 
What  effect  has  capacity  of  reodver,  in  this 
low-pressure  valve  bos,  upon  eooaomv  \   The 
ture  fFshrenheit)  of  both  high-pressure  and  low-i 
cylinder  at  pointe  to  be  shown  on  sketch  would  b« ' 
useful ;  and  also  temperature  and  pressure  vhea 

Old,! 


low  pressure  and  one  high-pressure  cylinder  are 
suggested  above.— Stxaji  Powsb. 

[69061.]- Permanganate  of  Potaali  Cells.* 
would  Mr.  Mason  kindly  give  me  Ms  opmioa  of  Hk 
Gardiner'a  cell !  Permanganate  of  potash  being  s  yam 
f  ol  oxidant,  woold  it  not  attack  the  sine  on  open 
I  have  made  a  ceU  according  to  directions ;  but  Itaq 
has  the  above  defecL  Also,  what  is  the  action  0/ ' 
bromide  in  the  cdl  described  by  you  on  page  330  f  Ii 
cell  a  double-fluid  one;  and  is  there  any  waste  00 
drenit  t  My  reason  for  inquiring  is  this :  I  have 
shocking  eou,  and  hare  fixed  it  in  a  box  so  that  it  niiiil 
be  worked  automatically  by  the  dropping  in  of  a  wmr.l 
liiree  LeclandiCs,  with  sine  in  porous jpot  surroopdod  DTi 
manganese  and  carbon,  work  the  oou  well ;  bat  I  m 
afraid  they  will  not  do  for  anTthinff  like  continuoav  vnL 
Occasional^  the  coil  would  be  left  ror  hours  without  vnk. ! 
Tour  kind  advice  would  greatly  oblige.— Wabi. 


CHESS. 
♦  »• — 

Axx  eommnnicatianB  for  this  department  msrf  h 
addressed  to  **  J.  Pxbbcb,  Knollside,  Yawl,  LymeS«3a 
Dorset" 


FBOBLEH  MCLVII.— Bt  F.  C.  Cook. 
Black, 


WhU^,  [7  +  5 

White  to  play  and  mate  in  three  moves. 


BOLUTXOV  TO  1,156. 
WhiZt,  BUtek. 


1.  QrQBS. 

1.  Kt-Rt6(disdi) 

3.  P  takes  Q(Kt)(ch) 

2.  KtrQi.  (di) 
S.  Q-K  7  (ch) 


1.  Kt-Kt6  («). 

2.  BrB4 

a.  Kt  takes  Kt  (mate) 
(a)  1.  atakeaP 

2.  QrK  3 

3.  R  takes  Q  mate. 


NOnCBB  TO  COBBBSPONDSMTB. 

OoBBBCT  sdutiona  to  1,156  by  T.  A.  Pnnfle  im 
neat),  P.  C.  Cook  (obvious,  but  very  dever,  ingemoua,  ua 
mterertittg).  Mudo,  W.  Jay,  J.  Bryden  («»th«rcomnj»- 
place  and  obvious),  W.  Gleave,  W. L.  Murtm.  To  l.lMoT 
J.  C.  Bremner  (dual  and  tririle),  W.  Jay  (triple),  A.  D«tt 
and  Mudo ;  to  1,158,  by  A.  Dean. 

T.  OooH.— You  will  have  seen  by  last  week's  poMJ^ 
solution,  that  1,154  ia  quite  solvable,  and  a  vay  n» 
problem. 

J.  Bathsb.— Thanks  for  corrected  veidon. 


^  HoUowaif*a  .PIJUU^-Ms  ax^^ 

UtonMiad 
resort  to 

wboM  digntion 

wtkrincM,  Usgvor,  and  dMpoodrncy. 
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kVSWEBS  TO  COSBESPOiroSHTS. 

%*  AU  eommMnieatioiu  BhotM  be  addreased  to  tha  BoXTOB 
ii  fivoLUH  Mbohavxo,  88S,  Strand,  W.O. 

HUTTB  TO  OOaBESFOXDBMTB. 

LWrite  on  one  side  of  the  paper  only,  and  put  diawinga 

'» iUustrationB  on  separate  ijieoea  of  paper.    S.  PnttitlM 

queries,  and  when  answering  qnenes  pnt  the  nombera 

ynjX  as  the  titles  of  the  ouenes  to  which  the  replies 

.  er.    d.  No  charge  is  made  for  inserting  letters,  queries. 

"  xeplies.  4.  Letters  or  queries  asking  for  addxesses  of 
lanfaotnrers  or  oorreroondents,  or  where  tools  or  other 
ides  can  be  |>urehaBed,  or  replies  giving  suoh  inf  orma- 
m  oannot  be  inserted  exoept  as  adTertisements.  6.  No 
eetion  askbig  for  edueational  or  sniwntiftfl  inf onnation 
answered  through  tiie  post  6.  I^etters  sent  to  oorre- 
mdents,  under  cover  to  the  Editor,  axe  not  f  omwarded, 

-  i  the  names  of  oonespondeats  are  not  given  to  in- 
iren. 

*«*  Attention  is  espedaUr  drawn  to  Hint  Ko.  4.  The 
'  loe  devoted  to  letters,  queries,  and  replies  is  meant  for 
*'  )  general  good,  and  it  is  not  fair  to  oooupy  it  with  ijues- 

-  ns  such  as  are  indicated  above,  which  are  onljr  of  mdi- 
>   toal  interest,  and  whioh,  if  not  advertisements  in  them- 

ves,  lead  to  replies  which  are.     The  "  Sixpenny  Sale 

■ .  hmin"  offers  a  cheap  meansof  obtaining  such  inf orma- 

n,  and  we  trust  our  readers  will  avail  themselves  of  it. 

'  •  following  are  the  inltiahu  ftc,  of  letters  to  hand  up 

o  Wednesday  evening,  July  10,  and  unackaowledged 

.  ilaewhere:^ 

:v.  C.  Davi«8.— W.  lipaoombe.—^.  Dixon.  -W.  X.— 

Dismal  Jimmy.— Ignorant.— B.    H.  H.— W.  F.  P.— 

kunoht.— Bev.   J.  H.    Bacon. — Langdon.-^Woottoin 

'  livers.— F.'  H.    N.->r.  W.  Wilkins.— Bxperimenter. 

» :  -  E.     M.     Nd^n.  —  F.    RusselL  —  W.    Hoskeo.— 

Aall,    Birmingham.— GoL    Bobs.^8.    B.  Bottone.— 

OabertW.LQckhoff. 

:'rrKa.  (The  powder  used  for  polishing  nicJttl  is  ganorally 

mown  as  Sheffield  lime,  which  is  applied  in  the  usual 

'  iray  to  the  bobs  with  the  addition  of  a  little  oil.    To 

.  'flntsh,"dnrlimeistsedona  "  doUy,"  and  that  lime 

„    s  afterwards  used  op  the  "bobs,**  where  becoming 

~  nixed  with  a  little  oil  and  the  partjeles  of  metal  it 

'oims  the  grorish  powder  to  which  you  refer,  and 

Trhich  is  used  for  putting  on  the  flnt  poliah.    Bouge 

md  crocus  are  also  used  bv  some.    Tou  can  proenre  all 

-  >r  any  in  Clerkenwell;  but  for  addreaaes  we  must, 
icoording  to  rule  (see  Hints  Ko.  4)  refer  you  to  the 


^Applications/'  E.  and  F.  N.  Spon;  but  that  is  out  of 
print.    It  would  be  aa  well  if  oorreroondents  would  give 

I  wme  idea  of  the  kind  of  work  they  want.  Perhaps 
Prof.   8.   P.   Thompson's    "Elementary    Lessons  m 

-  meotridty  and  Kagnetism,"  Maflmfllan,  will  suit,  or 
JM»  late  Prof.  Guthrie's  "  MagnetiBm  and  Electridly." 
Qollins.  All  books  of  ^th^  kind  can  be  seen  atthe 
Patent  OiBoe  Llbrarv,  and  readers  can  there  di»- 
pover  which  work  will  suit  them  best.)  —  B.  Sh ackls- 
TOH.    (The  numbers  containing  Mr.  Lewis  Wright's 

.  articles  on  the  magio-lantern,  ftc,  are  out  of  print ; 
but  they  are  published  in  book  form  by  Messrs.  Mao- 
millan  under  the  title  of  "  Light."    That  work  contains 

^^nore  than  the  artideiL  and  u  not  by  any  means  con- 
fined, to  the  magio-lantem.)— Dbuid.  (We  do  not 
knoW.  Perhaps  thesf  will  be  advertised  shortly.  3. 
There  are  several  works  on  the  manufacture  of 
spirituous  liquors.  Berhras  that  by  Dcmlais  and 
Mackenzie,  '^The  BistUla^  of  Alcoholio  liquora," 
pnce  £2  2b.,  published  by  Sampson  Low  and  Co.,  will 

I  smtyou;  or  Bym*s  "Complete  Practical  Dis^Oer," 
Trttbner.  price  7s.  6d.)— A  Tailob.  The  word  "  taflor  " 
is  no  doubt  derived  from  the  French  tailUr^  to  cut.)— 
4fl86.  (You  mean  "  galvanise,*'  or  to  cover  the  metal 
unth  sine.  The  iron  must  be  scoured  with  sand  to  get 
the  scale  off  ^  pickled  in  an  add  solution,  and  immersed 
in  molten  zino,  the  surface  of  which  is  covered  with 
sal-ammoniac.  The  process  has  been  described  many 
times :  but  the  work  osanot  be  carried  on  without  suit- 
able plant.)— BoHALn.  (It  depends  on  the  student.  The 
trade  is  carried  on  at  Birmingham,  Sheffield,  Clerken- 
weU,  Coventry,  and  oUierplaoes.)— Axatkub.  (It  must 
be  brased  in  the  ordbarr  war  with  borax  as  flux  and 
tiie  usual  spelter  over  a  dear  fire;  but  in  such  a  matter 

•  better  let  an  expert  do  it,  as  it  is  not  altogether  easy 
work.    You  will,  however,  find  full  instmotions  in  back 

:   v^^omes.  For  instance,  see  No.  1348,  Feb.  22,1889,  p.  625. 

"  There  are  full  details  in  that  number.)— Zinc.  (Ice- 
safes  are  usually  made  of  zino— two  cases,  one  within 
the  other,  the  space  between  being  filled  with  ice,  and 
uie  whole  surrounded  with  a  thick  wood  case,  the  space 
between  the  wood  and  the  sine  being  filled  in  with 
^b&rooal  powdeer,  sawdust,  or  some  other  non-oon- 
dactor.  There  must  be  ftee  drainage.  See  indices.  2. 
The  flypapers  are  coated  with  linseed  oil,  in  which  a 
tittle  yellow  resin  has  been  boiled.) 


uBBSt^^*    Sufferers    Bhoiild    call    at    the 

«i*i^^  B4TTERY  COMPANY'S  INSTITUTE,  flS,  OXPORI^ 
STREET.  U>NDUN,  W.  (corner  of  Rathbone-pUce),  iiad  pcnoiuUr 

s2!!j^  ^'-  C-  B-  Raractt'  Tklnahle  Hernia  Appliuces,  which  have 
w^to  atroncly  reeomniMidad  by  th«  nwdical  profeMion.  An  expnn- 
WM5«i  aadakilfttl  targwin  aUend*  daily,  and  vzaminm  paticnU  free  of 

4  charge.    Pamphlet*  gratia  and  poet  free. 


It  appears  that  the  meteoiic  stone  focnd  in 
ocaiua,  and  acquired  b]r  Baron  Nordenakidld  for  the 
M  ahonal  liuaeum  at  Stockholm,  fell  on  A^nil  6,  and 
that  its  faU  was  accompanied  by  a  red  flash  Uke 
%htnmg  and  a  thunder-Uke  detonation.  It  weighs 
•  J  ^"^™™^'  ^^  had  made  a  hole  30  oentimetrea 
m  depth;  but,  haying  recoiled,  it  lay  on  the  level 
ground  at  the  edge  of  the  hole.  The  colour  is 
Kwish-black,  and  the  fracture  greyish-white. 
^jMi  a  hasty  analysis  made  by  Herr  A.  Winmid, 
ot  ilelsingboig,  the  chief  mass  appears  to  oonsut  of 
manganesejin  which  are  yellow  and  grey  particles 
ofmetal.  The  meteorite  seems  to  have  been  in  a 
wa-hot  state,  being  covered  with  a  glazed  coating 
of  fused  metal  half  a  millimetre  in  thickness. 


XTSBIUL  AND  SdEVTIFIC  H0TB8. 


•  ♦♦ 


Beri-Beri. — ^In  a  paper  upon  Beri-beri,  Surgeon 
W.  F.  Thomas  (^Indian  Medical  Gazette,  April,  ISS9) 
states  that  the  affection  is  known  to  be  endemic  in 
Ceylon,  in  certain  parts  of  India,  in  Burmah,  the 
Malayan  Peninsula,  Siam,  Japan,  Islands  of  the 
Indiui  Archipelago,  West  Coast  of  Africa,  and  in 
South  America.  Among  177  cases,  no  less  than  128 
were  under  thirty-five  years  of  age,  and  152  were 
males.  Debility  followmg  a^e,  renal  disease,  and 
scorbutic  cachexia  favour  its  occurrence.  It  is 
influenced  by  changes  of  temperature,  and  in  jungle 
districts  it  prevaib  after  tne  rains.  It  is  most 
common  among  natives,  but  Europeans  suffer  when 
dwelling  in  endemic  districts.  It  is  not  contagious. 
The  proximate  cause  in  a  very  large  number  of  his 
cases  was  due  to  the  presence  of  anchylostomum 
duodeuale  ;  and  Mr.  Thomas  remarks  that  the  only 
appropriate  treatment  consists  in  *^  the  expulsion  of 
Ihe  parasites  from  the  intestines  by  small  doses  of 
calomel  frequently  till  free  purging  has  set  in,  or 
by  the  administration  of  thvmol,  p^roper  dietetic 
rules,  and  removal  from  the  beri-b^  area.  Until 
the  parasites  aze  expelled  other  treatment  is  of  no 
avau.'* 

A  KILL  has  been  established  at  Ottawa,  Ontario,' 
which  makes  paper  pulp  out  of  sawdust.  The 
paper  made  wholly  from  sawdust  is  said  to  form  an 
available  sheathing  that  is  fit  for  building  after 
being  tarred  and  dried. 


TE&M8   OF   BITBSCBIPTIOir. 

PATA.BLB    IN    ADTANCS. 

te.  6d.  for  Six  Monthe  and  He.  for  Twelve  Montha,  poet  tn»  to  aay 
part  of  Uit  United  Kingdom.  Por  the  United  SUtee,  I3e^  or  Sdof 
Me.  gold ;  to  France  or  Belfrinm,  ISi.,  or  ISf.  80e. :  to  India  (via 
Brittdiei),  !!••  Sd. ;  to  New  Sealand,  the  Cape,  the  Weet  Indiee,  CaBada, 
NoTa  Scotia,  Natal,  or  any  of  the  Aaetraliaa  Coloaiee,  Ue. 

The  feodtCaSee  ahonld  be  made  by  Poet  OfltoiOrlcr.  Back  mmbere 
cannot  be  aent  onl  of  the  (Jaited  Kingdom  by  the  ordinary  newspaper 
paot,  but  must  bo  remittod  ter  at  the  rati  of  4d.  eaoh  to  oever  extra 
poetago. 

KeMfiu  tuam  W.  dossir  and  Co.,  of  8S«,  Oheatnnt-etnet,  PliiU- 
detphta,  are  antboriaed  to  reeeire  aabecripUona  for  the  Unitod  State* 
for^heENOLtSR  MBCHANIC,  at  the  rate  of  S  dob.  ISe.  gold,  or 
Thirteen  Shilliaga  per  anannk  poet  firee.  The  eoplee  will  be  forwarded 
direct  by  mail  fhim  the  pnblishing  oSce  is  London.  All  oabaerip- 
tiona  win  eoounenee  with  the  nttmoer  flrtt  ieened  after  tha  receipt  of 
the  enbacripUon.  If  back  namben  are  required  to  complete  Tolumea, 
they  mnat  be  paid  fbr  •!  the  mte  of  3d.  each  eopy,  to  eoTor  extra 
poetage. 

Vob.  XXVI..  XXX3.  XZZIL,  XXXIV^  XXXVl..  XXXIX.,  XL. 
XLII..  XLlh.,  XLfV.,  XLV^XLVI.,  XLVU.,  and  XLVIU.,  bound 
ift  cloO),  Ti.  eftch.   Peat  f^ee,  Te.  fld. 

Alt  the  other  bonad  Tolunee  are  ont  of  Mint,  Svbecriben  wonld 
do wellle order  ▼olmnee  ai  eoon  m  poeetole  after  the  eonelvalon of 
each  half-yearly  Tolnme  In  Fcbraary  and  Angnat,  ae  onir  a  limited 
nnmbar  are  bound  apu  and  these  eoon  nm  eat  of  print.  Most  of  enr 
back  nombera  can  be  Md  singly,  price  3d.  each,  through  any  book - 
eeller  or  newsagent,  er  l^d-  ■•eh,  poet  tnm  ttnm  the  oflloe  ^except 
index  namben,  whieh  are  Sd.  each,  or  poet  f^ee,  ^i.) 

Indeaea  (br  Vela.  VI.  and  VII.,  Sd.  eaoh.  Pott  tnm  S|d-  M^h. 
Indexes  to  Vol.  XL.,  and  to  subseqoeat  toIs.,  Id.  each,  er  poet  flree 
l|d.    Caese  for  binding.  Is.  6d.  each. 


SOnCB   TO   SUB8CBIBSBS. 

Snbeeribera  reeeiTlaf  their  copiee  direct  from  the  oSoe  are 
feqneetsd  to  obaerre  that  the  laat  aamber  of  the  term  for  which  their 
suDscrfptien  is  paid  will  be  forwarded  to  them  tn  a  Piwa  Wrapper, 
as  an  inttmatton  that  a  freeh  reouttance  is  neeeseary  if  it  is  deeired  to 
coatinna  the  aabecTiptioa. 

CEAEOES   rOB   ADVEBTISIHG. 

s.  d. 
Thirty  Words  S   S 

Brery  Additional  Bight  Words 0   1 

Front  Page  Advertisements  Five  ShiUings  for  the  fliet  40  words, 
afterwards  M.  per  line.  Paragraph  Advertisements  One  ShiUingper 
line.  No  Front  Page  or  Paragraph  Advertisemeat  iaserted  for  less 
than  Five  Shillings.  Reduced  terms  for  seriee  of  more  than  us 
insertions  may  be  ascertained  on  application  to  the  PabUsber. 

ADVBRTISEMENTS  In  EXCHANOB  COLUMM— for 

s.  d. 

Twenty-four  Words         OS 

For  every  succeeding  Eight  Words  ..  0    1 

AOVBETISBMBNTS  in  the  SIXPBNITT  8ALB  COLUIIN 

s.  d. 

Sixteen  Words        0    8 

For  every  succeeding  Eight  Words OS 

■/  It  mast  be  borne  in  mind  that  no  Displayed  Advertisements  can 
appear  in  the  <*  Sixpenny  Sale  Column."  All  AdvartiaenMats  must  be 
prepaid  ;  ao  reduetioa  is  made  oa  repeated  insertions,  and  in  eases 
where  the  amount  cent  exceeds  One  Sbilliag,  the  Publisher  would  be 
gratafal  if  a  P.O.O.  could  be  sent,  and  not  stamps.  Stamps,  however 
(preferably  haU^Many  stamps),  may  be  seat  where  it  ie  iaooavoateat  to 
obtain  P.O.O.'s. 

The  addrem  ia  included  as  part  of  the  Advertleement,  and  charged 
for. 

Advertisements  mwi  reach  the  Ofllce  by  1  p.m.  on  Wednesday  to 
insure  insertion  in  the  roUowing  Friday's  number. 

Tes,    the    Ruptured    will    still   find   Br. 

SHERMAN  at  hif  London  Uffice,  64,  Chancery- lane,  where  his 
wenderfol  success  draws  the  aflietsd  from  all  parts  of  Bnglaad,  and 
where  you  and  all  ethers  should  so  who  entertain  the  hope  or  ever 
being  cured.  Send  for  hl»  books,  English  and  American,  poet  free,  6d., 
Hud  inform  yonreelves.— {Advt.1 


OTTS   EXCHAITGE   COimor. 

Th§  charo€  for  ExcKangt  Notice*  is  3d»  /brthsMrtt 
Z4  wordif  and  3 J,  for  every  tueceeding  8  worat. 


Fhotograpliio.    Micr(MCOT>ie,    and    all    Idndx  of 

Scientific  Apparatus  exchsnged.^R.  Whitb,  S6,  Albert-road,  Crofdon. 
See  Sixpenny  Sale  Column. 

War  Ships,  unique  modda,  m&gnifloent  speeialitjr, 

no  toys.    Ezchaune  Jewrilcry,   Diamonds,  mirroerope  or  sa  'h,  and 
half  cash.— Partivnlars.  ly,  ny  mouth- street,  Broajhtoa,  Manchester 

liathe  (foot),  4|  centres,  planed  bed,  Sft.  6in.,  heavy 

dri%ia4  wheel,  2tl.  3in.,  quantity  loola.    What  off.'ts!— Paf  >a,  l(Ki, 
Upper  Charawoed-strset,  Leicester. 


Wanted  ia  ezobaBge  for  lOOo.p*  DyiULino,  good 

half-plate  Camera  Leas. — ^Paoctou,  05,  Abbey-street,  Nuneaton. 

Gunmetal  model  of  Mortar  Kill*  mahoganv  base, 

not  finished,  suitable  for  shows.    Offers  to  value  £8,  cost  £10..— H. 
164,  Eustoa-rosd. 

Important— All  kinds  of  Soientiflo  Propsrtias, 

.ipparatus.  Instruments  received  for  others  or  cash  by  A.  CiU>i.4TSi 
Cbenies-streeti  Tottenham  Court-road. 

The  ICatchlefHi  62Ln.  Bicycle  for  sale  or  exchange, 

worth  £12.— For  partirulsrs,  apply  to  A.  Lirasxx,  Carr-lane,  Slaith- 
watte,  near  Huddersfirld. 

200o.p.  DynamO;  by  Jones,    Lambeth,  oompound 

wound,  naaeed  pnllvj'.    Exchange  direct- reading  Ammeter  and  cash 
to  £7  lOs^^Baacx,  1,  Kilbam- square,  N.W. 

900c. p.  Siin1)eain„  holder  and  shade.    Offers  wanted. 

—As  «bove. 

Single  View  Lens,  by  Boob,  new  ooadition.   Offers 

invited. — As  above. 

Printers*  Iieads.— Mould  for  castiag,  adjustable, 

in  Kood  condition.    Bxchan^  Lathe  Heads,  Booth's  Miterrr,  or  Car- 
penter's Tools. — C.,  8,  Wellington-street,  Chatham. 

^•ptate  Oamsrat  lou,  double  dat^aUdet  tripod,  foons- 

sing  doth,  chenuc^  instraction  book,  Ac.,  suit  beginner,  iSs.  6d. 
Exchange  to  Ifis.— OAXaoa,  SpringSeld,  Chelmsford. 

Will  exchange  a  tin.  oentrn  lAthe,  all  inm,  eone 

3  speeds,  T  rest,  nearly  new,  for  a  Safety  Bicycle,  or  oflTers.'^BoKS, 
Elembank- street,  Newton-on-Ayr. 

Stocks,  Dies,  and  Taps.— Splendid  set  for  inah, 

},  and  f  Whitworth  thread,  nearly  new.    Exchange. — Pxxacx,  S7, 
Crystal  Palace- road,  Dnlwlch. 

Engrine,  well  made,  S}in.  bore,  4|in.  stroke,  iron  bed 
plate  and  turned  flywheel.    Gfechaage.— ntxacx,  as  abovo. 


Straiflrht  Edse,  24in.,  best  make,  divided,  |,  1-10, 

1-16,  l-SS,  1-04, 1-IOO.     Splendid  tool.     Exchange.     Ueefal  oCbrs.— 
PaA.acx,  aa  above 

Stooks,  Dies,  and  Taps  for  braai  threads,  |,  |,  |, 

six  taps,  good  tool.    Useful  offer*. — ^Paaaca,  as  above. 

"Electrical    Bevlaw,"     unbound,    for    1887; 

Bottonr's  book  "The  Dynamo"  ;  "Bookkeeping,^'  by  W.  Inglis. 
What  oOer*  f— W.  Davx%  48,  Sanny  Ban>,  WiOiam-Btreet,  SheBiQ. 

A  large  quantity  of ' '  Pharsxacentical  JounuU**" 
MChemiA  u^  Dnmists,"  and  *«  British  and  Colonial  Draggfels," 
good  condition.    Exehange.-^W 4Aas,  Hemsworth,  Pontefkact. 

Wanted,   lin.   SUde-Yalvs    Cylinder,  muup*  a-16in. 

plunger,  i  stroke,  a^in.  three- bUded  propeller.    Exchaage  Teals.— 
F.  C  »i.  King -street,  Soattaaea. 

What  offers  for  a  3  and  a  6H.P.  Steam  Engine,  dO- 

light  Dynamo,  and  a  quantity  ef  OaUe  ?— HvDOLaaroa,  97,  Blgh- 
street,  Woolwich. 

Two  Etorse  Inkers,  two  Bmbofl8erB,90  double  relays, 

80S.K.  and  Morse  keye.     Exchaage  Wearing  Appsid  eraaylmag 
useful.— H coo LXSTow,  High-street,  Woolwich. 


182  Inoandftsosmt  Lamps,  5,000 1. 

carbeos.  three  galvaaometors,  aad  six  bright  flre  alasns.    Exehaafe 
for  anything  useful. — HcDDLXsroa,  High-street,  Woolwiek. 

Saloon  Bifla,  S-10  bors  pataaon  banel,  60  boUeta  60 

small   shot.      Exchaage    for  Marine   Clpera  Glasa  \o  valua  90|.-*- 
WiLLiAVS,  28,  Allanmouth-road,  IlaclLnry  Wick. 

Horiaontal  Engine,  copper  boiler  Oip.  by  4ia^, 

Excunge   ------ 


with  fittings,  on  stand 
PaiLLireox,  Loath. 


for  Lvyden  Battei7,  four  Jars. 


62in.  Bicycle,  Singer's  Boysl  ChaUeage,  a  peifset 

.achine.    WiUtake  part  exchange,  good  Field  Glosses,  or  set  of  first- 


Glosses, 
elnss  Fishing  Tackle, 'or  anything  uaeftU  for  h^f  valae  of  M.— Ajsply, 
"        -  Ms  ■ 


machine.    WilTtake  part  exchange,  good 

1  or  saj  ' 
No.  i,  Croes'stree^  Mexbro. 


48ia,    Hnubar    Bioydo,     new,    aiokfiL-pkited. 

Wanted,  Tricycle  or  aaythiag  useful.— U^afiiatfTPiif  SI,  uelaaaey- 
street,  Camdea,  N.W. 

Double  Driving  Gtaar  for  side-gear  triofBle,  chain 

and  lower  wheel  new.  OSbni  invited.— HaaaiaoTOH,  (B,  Delaneey- 
strcet,  Camden,  N.W. 

Splendid  Kbdel  Beam  Engiao,  bright,  llin.  bore. 

llin.  stroke,  osetalUc  piston,  fall  motion,  fitted  with  brasses,  snbs,  aad 
collars,  gua-metal  bearings,  bright  flywheel,  ail  oomiptete,  with  bright 
loco,  type  copper  riveted^  boiler,  with  fire-box,  and  smoke- box  aad 
fittings,  |in.  thick  copper,  work  at  IOGHk  Btehange  to  value  U  10s. 
-frirst.  PhUipVroadrsneaeld. 

Will  give  a  high-dass  large-size  IS-carat  gold  Bnglish 
I^ver  WxTcx,  with  gold  dial,  full  jowriled,  the  best  watch  money  ean 
buy,  cost  £1S,  warranted,  la  exchange  for  model  Beam  Engine,  2iia. 
bore  cylinder,  with  fbll  motion,  governors,  and  pumps.  For  shop 
window  show.— 279,  St.  Pbilip's-road,  Sheffield. 

Hand-Dynamo  Castings,  and  Bottone's  Book, 

*'The  Dynamo,"  new.— FusHEt,  Hull. 

Set  of  Ohanflre  Wheels,  &*16  pitch,  new.— Wm. 

FcasXT,  Hull. 

Turned  Flywlieel»  24in.  diameter,  bored  lii&.—W. 

FCSBET. 

Wood-toming  I^athOt  7|in.  centre,  wood  bed,  doable 

crank,  flywheel,  Ac.— Wk.  Fussxt. 

Sis.   Ammoniaphone.    Exchange  any  of  above, 

together  or  separately.— Wn.  FvssxT,  Aalaby«road,  Hall. 

6ft.  9tn.  iron  liathe  Bed,  planed,  with  saddle  and 

sUde-reet  to  fit.  What  offers  }  Wanted,  good  Field  Glam.  Stamp.— 
SxoofcXT,  Witton-lane,  West  Bromwich. 

Twelve  Vols.   "Bngrlish    ICechanlo,"   down  to 

present  date.  Exchange  for  anything  useful  in  photo,  studio,  such  as 
curtain,  table  cloth,  background,  pedestal,  posing  chair,  glaxier's 
diamond  In  good  order,  or  telescope  that  will  show  astronomical 
objscta  fairly. — Hoaros,  Photo.,  Caroliae-stieet,  Cardiff. 

To  be  exchanged,  a  Joiner's  Tool  Oliest,  3ft.  by  3ft. 

wide,  2(1.  deep,  13  draws,  three  tills,  spleodid  marked  mahogany,  solid, 
beauUfdllypolUh  '  *  ... 

3>are     time. — O. 
hatham. 

Grand  Ijooomotive  Model  Bn^ine,  with  tender, 

made  for  exhibition,  and  made  to  1  |in.  scale ;  the  grandest  piece  of 
workmanship  ever  made  by  man :  aa»  Prince  Albert  medal  ana  certifi- 
cate ;  very  powerful  and  ul  bright ;  coat  £400  to  make  it.  Will  take 
valuable  exchange.- 779,  8t.  Philip's-road,  Sheffield. 

Beam  Bnglne,  one-^nan-power,  capital  condition, 

worth  4Ss.  Exchange  Drilling  Machine  aad  Screwing  Tackle  from  | 
upwards.— H.  Elliott,  8,  Price-street,  Newport,  Moa. 

Poweifiil  Medloal  Ooil,  with  regolator,  handles,  and 

battery  complete ;  also  Electro  Motor.  Offers  rea nested.  Aaythiag 
uMttfd  to  valtte  £3  IQs.— Haaais,  17,  York-street,  Nottlagham. 

Wanted,  model  Hot-Air  Engine,  with  pninp  attached, 

in  exchange  for  good  Silver  Watch  in  good  order. — T.  Caoota,  SA, 
Church- street,  Prcstoa* 

Portable  Workshop,  going  at  low  exchange  to 

value  of  £i,  cost  £10,  glass  all  roand,  roof,  body,  floor  separate,  sure 
7ft.  by  4(t.,  tfL  7ia.  high.— WxTsoa,  96b,  Edea-grove,  N. 

Two   new   Dsmamos,  6owt.  each,  taken  fttt  debt. 

Small  Engine  or  anything  useful.  —  H.,  SI,  Westboura^  Psrk- 
crescrat,  W. 


suit  gentleman,  made  by  a  good  workman  in  his 
9,    Franklin-road,    New    Brompton, 


Btsisoa, 
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THE    SIXPElggY     SALE    COLITHN. 

Adi>ertit€menta  are  interted  in  this  column  eU  th§ 
raU  €/Bd.Jor  the  Jtrtt  16  wordt,and  6d,  for  €vry 
WMmding  8  wordt, 

N«ir  mutnited  Frioe  List  of  Sorewfl,  Bolt*  and 

Vim  tot  Model  Work,  drmwn  to  actaal  um^  Ment  on  receipt  of  itaap. 
— MoaKU  Coaiir,  133^  Kirknote,  l«cds. 

BilUardfl  or  Bantelle.  or  Beqnisites  for  ditto,  or 

Bollard  Worlu— UaiiMitt  B»m^  Hiffli-ttrMt»  London  W.C. 

Xanohecter  Bleotrloal  Stores.— Hiedioal  Ooilfl, 

MHcaetof,  Belli,  Celli,  Wires,  Pitting^  Chemksle.    Beet  terms.— 
J.  BaiTTurT,  T|  Newton-street. 

Bleetrlo    Depot,  14t    DeaxiMate,  Hmiahester.— 

RaadiMt  shop  la  the  trade.    Lergeet  eteek.    OreMeet  Tarietjr.  Loweet 
prlee. 

Xioroeoopy.— Instmatiye  list  of  really  hlgh-eUoi 

botenicsl  preparations^  with  sample,  U.— Waltu  Wkitb,  Litebam, 
SwaAam. 


OyoUstfl.— tlM  "OrMhine"   on  yonr    ehains;  no 

leasi,  will  not  hold  dost,  B  sCMape,  free. — WoLrv  and  Son,  Faleon 
eneil  Works,  Battcrsea,  S.W. 

IMamond  DrlUs,  from  1b.    Spring  Drill  Stock  and 

satage^  la.  3d. ;  Dprif^bt,  do.,  4a.  lid.— Below. 


Diamond  Points  for    all   kinds    of  engraving, 

writing,  and  ralinff,  ftom  Se.  6d.— Below. 

Diamond  Taminar   Tools,  for  truing  Bmery 

wheels  and  taming  hard  steel,  from  6e.— Below. 

'  Oladen*  Diamonds,  from  6s.   6d.;  Circular  and 

Tube  Cnttiac  Diamonds,  Diamonds  for  Lapidaries. — Below. 

Diamond  Sparks,  for  China  riveters,  from  6d. — 
Woods  and  Toossaixt,  M,  Speacer^street,  ClerbeaweU,  Loadoa. 

"^Pie    Amatenr."     A   paper   for    f^etworkers, 

Carten,  lalafers,  Paiaten.  Sispcace  moathlj.  Luis  of  latest  designs 
free  oa  sppUeatkm. — HaxaT  Ztuju  and  Co.,  14  aad  36,  Wilsoa- 
■treet,  Fmsbury,  Loadoa,  B.C. 

Oatapnlts,  7d.,  9d.,  lOd.,  Is.  free.    Elastio,  9d.,  Sd., 

4d.,  6d.  yard.— BsLLXTiLLB,  St.  Mark'^  Cbelteaham. 

Salbty  Bioyoles,  superior  make,  wairanted  all  ball 

beariagi^  from  £10.    Catalofpic  free. — HAaoaa  Baoraaas,  Settle. 

Ziard  Oil,  as.  per  gallon.— 69,  OommercuJ-street,  E. 

GI-.U.  Fittingrs,  cheapest  house  in  London. —69,  Com- 
mercial-street, B. 

Oyolists.— Anti-vibratian  Safeties,  Tandem  Safeties 

sad  Triejrcles.  Bead  for  list.— BaAOroao  Ctcle  Ck>.,  Ltd.,  Bradford, 
Yorkshire. 

BeUows  for  Oamexas,  all  kinds.   Price  list.  Id — J. 

TaoKsoK,  CacBcra  Maker,  Portgordoa. 

Write  for  Xinff,  Mendham  and  Oo.'s  (Bristol) 

new  Ixxveraaxas  CAtAUMua,  4|d.  Aekaowledged  to  be  lavalnable 
toamatears. 


Eleotrlo  Bells,  afin.,  3s.  6d. ;   Sin. 

im  6d.    All  materials  rcqafred  bj  fitters  ia  stock. 


,  4s.    Presses, 


from 
Complete  Sets,  consisting  of  bell,  battery,  wire,  press, 

ftc,  packed  ia  box,  78.    LaiKor  siie,  9s. 

Oheapest  House  in  the  Trade.     Send  four 

stamps  for  oar  illnstrated  catalogae.— J.  SavDBuajiD  aad  Co.,  Elee- 
trical  Englaeers,  Halifax. 


meat 


6d.  prepays  three  insertions  of  %  80-word  advertise- 

mtialformA^iVeies,  Belfast.    Established  1866.    Specimen  free. 

Starong  baflk*«earBd  Headstooks,  bosed,  planed,  8in., 

I.  6d. ;   01a.,  31s.     Particalars,   stamp.— JAaaATX,   Queen-street, 


13a 
Leicester. 

Piles  I— Plslmei's  "Indian  Ointment*'  cores  agonising 
eases,  134d.,  Si.  6d.,  iatsraal  remedies  iacluded.— Chapel-tsrraea,  West 
Aacklaad,  barham. 

Palmer's  Benowned  Presoriptlons,  2b.  6d. 

Care  oniekir  Urethral  Diseases,  *e.  Thirty  yean*  cebbrity.  Blood 
parifytag  pilb  iaeladed. — Above. 

Finest  Iron  and  Qninlne  Tonio,  does  not  cause 

constipation.  Warraated  geaoine.  82  doses  carriage  free  for  Is.  3d. — 
J.  E&oLB,  Chemist,  169,  Peatoaville-road,  London. 

'  Bepairs.— Scientific  Instruments  Bepaired.  Good^  by 

well-kaown  maken  supplied  at  list  prices.— R.  Wvitk,  5&,  Albert 
road,  Croydon.    See  Exchange  Column. 

OyoUsts  I— The  moet  elegant  and  finest  constructed 

Safety  Bicycle  in  the  world  is  the  genuine  "  Advance." 

Bown's  Ball  Bearings  all  over,  guaranteed  reli- 
able Uachinca.  Prices  from  £8.— Ckxa.  In  wood  *'  Advance  "  Worlis, 
Gravesend. 

Oas  Engine.  IH.P.  Robinson's  patent,  almost  new, 

but  larger  wanted. — Ifooaa,  Fountain- street,  Belfast. 

American  Ornn,  unsoiled,  7  stops,  knee-sweU, 

beantifai  instrameat,  £7  7s.,  hargaia. — ^MacK&flic,!?,  Femhead-road, 
Westbourae-  park. 

Double-Headed  Shaper,  with  patented  arrange- 
ment for  cattiBg  ia  any  direetioa,  weight  10  toas,  price  £350. 

Above  Tool  (designed  for  Davy  Paxman  and  Co.)  will 

sooa  save  its  coet.— BaiTAMji  ix  Co.,  Colchester. 

Beoipe  fbr    Baspberry    Sherbet,    refreshing 

beverage,  very  fruity  flavour,  7  stamps.- Roatxso.f,  Chemist,  9^ 
Trafalgar-street,  Brightoa. 

Hats  made  easy.    Braces  made  perfect.    Fits  all 

siics.    Six  stamps,— T.  Rxwsoit,  Heatoa-laae,  Stockport. 

Anportant  to  Females.— Blxs.  Aiutin  Herbert's 

Ladies' Herbal  Compound  will  remove  bilious  headarhc,  lirkitf*!*,  and 
all  irregularities.  Advice.— 23,  Muskham- street,  Arkwright,  Notting- 
ham. 

Metal  Turning.— Small   work  for  bnunflniahera, 

amateurs,  ftc.,|qttirklj  executed.— F.Baow:«,  13,OiMul»ton-atrect,N.W. 

Haydon  Cutter-Bars,  correctly  made  of  best  steel. 

— BaiTA^M NU  Co.    Call  at  luu,  Houndadttch,  London. 

Cutters  for  above,   6d.    Precise  directions  how  to 

sharpro  given  with  our  catalogue,  6d.  each. 

With  the  Diagram  and  Directions,  if  any  lathe 

man  cannot  do  sntisfoctory  work  he  is  not 

Wo  can  strongly  recommend  a  Grindstone,  price 

31s..  to  go  by  foot  power,  to  hts  notice,  and  sbali  be  pleased  to  hear 
from  him. 

Britfuuiia  Co.  are  just  introducing  two  new  Tool 

HoMirrfc    Ready  on  July  16. 

Wait  and  see  Notices  of  these,  which  arc  the  be^it  yet 

introduced.— BRiT.iN.M 1 4  Co.,  Cololiroter. 

Amateurs  are  inrited  to  call  at  IOO.  Hoimdsditch. 

Three  minutes  from  Broad-street.    Letters  to  CuKJirttcr. 


Model  Bnglnes.— Lucas  and  Davies'  Enlarged  and 

Illusuated  CauUogne,  casting*,  fi&ished  parts,  &c.,  post  free,  M. 

The  Above  contains  all  information,  and  is  illustrated 

from  phot<^raphs  of  the  flaished  eagiaes. 

Two  New  Features  introduced.— Triple-exxMnsion 

Engines  and  Bent  Steel  Crankshafts  are  entirely  origmal  novelties. 

Photos,  of  these  Triple  Kxpansi<m  Engines  can  be 

had,  price  6d.,  post  free  7  stamps. 

Hie  Designs  are  all  new,  and  are  not  copies  of  the 

steraotyped  models  of  other  ftrans. 

We  Court  Comparison  for  novelty  of  design,  finish 

of  engines,  and  quality  ofcastings. 

Models  of  every  description  repaired  and  put  in 

working  order. 

liucas    and   Davies,  Me^Jianical  and  Sdentiflc 

Model  Makers,  21,  Charlee-street,  Hatton-garden,  London,  E.C. 

liauncb  Engines,  Sin.,  4|,  and  3in.  bore.    Boilers, 

Lathes,  all  kinds  of  Machinery  at  reduced  prices.— S.  Smitx. 

Propellers,  improved  pattern,  12in.  toaoin.,  in  stock. 

StaSng  Boxes  and  Shaita — S.  Smitb,  11,  West-street,  Soho,  W.C. 

Gas  Engine,  6H.P.,  in  good  condition,  for  sale  or 

exchange  for  electric-light  plant. 

Steam  Engine,  2|  bore,  6in.  stroke,  on  cast-iron. 

base,   price    £4   10s.— Address,    W.,   67,     Bavensboume-street,    St.' 
John's  8.E. 

Gun  Browning.  —  Every  description.     Country 

orders  carefully  packed.    Double,  9a.  Od.  ;  single,  te.— A.  Eoobll,  30, 
Straban- road.  Bow,  London. 

Who  is  Hilsdon  P    The  cheapest  Ghm  manufacturer 

in  the  world.    For  catalogues  addreai,  Sparkbrook- buildings,  Folke- 
stone, Kent. 

Cut  Tour  Own  Clothing  Systematically.— 

knj  size  or  style  guaranteed.    Immense  saving  in  material  lad  price. 

James  Hopkins,  Practical  Cutter,  9,  High-road, 

aear  High  Cross,  Tottenham.    Send  for  particalars.    Every  detail. 

Popular    Miorosooj>e     Slides.       Thousands   for 

exhibiting,  gorgeous  polarismg,    brilliant   opaque,   ftc.,   6a.  doien. 
List.— Hsaar  Esaaoa. 

Microscopes,  Polarisoopes,     Objectives,  Mounting 

Apparatus,  aad  all  Microscopical  Requisites  cbeap.— MsiiaT  Ebbaox, 
3M,  Caledoaiaa-road,  Loadoa. 

Bicycle,     genuine     Humber    made     1689   Safety, 

baU  bearings  throughout,   warranted     Beeston  made,    nearly  aew, 
guarantrcd  perfect,  SOin.  wheels,  geared  to  M,  accept  £9  with 


ranty.    Approval  willingly.— D.,  98,  Canonbury-road,  London,  N. 

S.  Bottone,  Carshalton,  supplies  the  following 

Electrical  Books  and  Apparatus.  Invaluable  to  Electrical  Amateurs 
and  Engineers. 

"Electric  Bells    and    All  About    Them." 

Bottoae's  aew  book,  post  free,  Ss.    ladispeaaable  to  bell  flttera. 

**  The  Dynamo :  How  Made  and  How  Used,' ' 

3a.  8d.,  post  free.    Fully  explained,  illustrated,  fifth  edition. 

"  Electrical      Instrument      Making     for 

AMXTBoaa,"  with  60  mastratioas,  post  free,  Ss.  Third  oditloa  aow 
raady. 

Dynamos  of  the  Highest  EAciency,  from 

Ua.  to  £30 ;  lor  lightiag,  platiag,  caatcrisiag,  aad  axperimeatal  work. 

A  beautiful  little  Dynamo  that  lights  eaa&y  two  siz- 

rolt  lamps,  post  free  ia  box,  15s.  Bd. 

Castings  and  Parts    of    all    the    Motors  and 

Dyaamos  receatly  described  in  the  Enolisr  MacHAaic  supplied. 

Wlmshurst  Machines  from  £1.    Accumulators, 

6s.  per  cell.    Box  Batteries,  £1.    Sample  tin  Chromic  Acid,  Is. 

Dynamo   Castings.— Beautiful    seta     for    Sep. 

Dynamos,  finished  ready  for  wire,  10s.  each ;  warranted  cfllcient. 

Punchings  for  laminated  armature,  from  l}in.  to 

Bin.  in  diameter,  from  4s.  to  fiOa.  per  gross. 

Ammeters,  Voltmeters,  Gkdvanometers,  6s. 

each.  Tangents,  10s.  Standard  Ohms,  Ss.  6d.  Bridges,  6s.  List, 
l|d. — S.  Bottoms,  Canhalton. 

Steel  Name  Stamps.  8d.  per  letter:  Figures  (set), 

2s.  4d.,  poet  free.- E.  Baldwix,  Robins  wood- hill,  Gloucester. 

100  Memorandums,   Billheads,  Business  Cards, 

Byeletted  or  Gummed  Labels,  Is.  2d.  free. — ViCToaix  PaiMTiMo 
Woaxs,  Scarborough. 

Cuca.— Are  there  any  who  have  not  yet  tried  the 

glorious  effects  of  the  sacred  leaf? 

Cuca.— Its  marvellous  properties  and  virtues  are 

beyond  compare.    Try  it  at  once. 

Cuca.— By  its  use  mental  worry  and  physical  fatigue 

are  unknown.    Send  for  testimonials. 

Cuca.— Sample  packet,   with  medical  and  sdentiflc 

opinions,  13  stamps. — Mxaas  and  Co.,  17,  Newcastle-street,  Farring- 
don-street,  E.C. 

Smoke   Knight's    Herb   Tobacco.— Splendid 

flavour,  delightfrilly  fragrant.  Neither  injiyious  (like  ordinary 
tobacco)  nor  expensive.  Quarter  pound  (nearly),  7d.  post  free.— 
KatoHT,  Druggist,  Portsmouth. 

Money-Making'  Trade  Secrets.- All  should  see 

my  famous  list  of  Trsde  Secrets ;  will  cost  you  nothing,  aad  may  lead 


to  fortune. — FLXTBaa,  Sowerby  Bridge. 

l-horse-power  Gas  Engine,  splendid  order,  a 

gain,  £25.— Apply,  Taoaa,  3,  Winterbottom •street,  Houth  Shield 


bar- 
Shields. 

Money-Making  Trade  Secrets.— Independent 

livinif.    Testimonials  innumerable.    List  free.— SrxH  lkt,  6,  Billson- 
street,  Poplar,  London. 

Several  new    Soundboards,    Bellows,    Swell-Box 

action*,  materials,  fittings  for  sale,  cheap.— Buaroa,  Organ  Builder, 
Winchester. 

2}ft.  by  2ft.  I<athe,  iron  Rtandards,   gunmetal  bell- 
chuck,  40s.— T.  DsjkN,  40,  Albion- road,  Oalston. 

Screw-cutting  Foot    I«athe,    4in.    centre,  highly 

finished,  12  guiuc^.— Hall's  Tuol  Woaks,  Cobholm,  Yarmouth. 
For   sale,    small    Organ,    suitable   for   amateur  to 

modernise.- H.  T.  PanrccT,  Vicar,  Stanton  Drew,  Bristol. 

Rack  and  Wheel-cutting,  in  steel  or  brass, 

correct  work  only. — C^rrEKMAMX,  55,  Sprncer-street,  Clcrkenwcll. 

Vertical  Cross-tube  Boiler,  2ft.  by  Oft  8in.,  recently 

new  fire  boa,  Hi. — Below. 

2H.P.  Vertical  High-pro«rare  I^aunch  Boiler,  field 

tnbes,  £1C  withoutmountin^i*.— Nut,  Boilermaker,  Ilythe,  Colchester. 

Qas  Engine,  horixontol,  comprcsnion,  }!!.?.,  makes 

its  own  gaci  Trom  benzohar,  price  17  lOs.— ^.  Skil. 

Gas-Engine.— Above  has   no  slide-valve  or  gear 

wheels.— J.  SaaL,  67,  Carthew-road,  Uammersnulh. 


I<aunch  Engines,  pur  6in.  V  7m.  v  '. 

bargain  ;  aUo  a  single  6m.— Midulctus,  14,  H-*'-  .'  ..v 

Ghas  Engines.— 2-man,  £U  ;  3-man,  ll'i    .1 
£1B.— MiDDLcruw,  16,  Hope-street,  CUv*^- 

For  sale,  splendid  model  Engine  and  Boilc 

as  new,  7s.  cash.- WiLauKas,  VpUnda,  btxoal.  u^r* 


Art 

market, 
Sheffield. 


of  Making    Soaps, 

no  expensive     apparataa,    la. 


Science    Oo-Onerative     Supply. 

Hire,  aad  Exchani;e.     The   L'niveraal  TediniiuJ,  Ldu*. 
popular  Fjgliah  aad  Foreign  Stores. 

.Binoculars.- Bargains  for  tbe^Prorideat,  Ea 

^*es  alwa}s  costly.     100  Astro,  and  Micro.  Objeet-9U«»k, 

Surgical,  Drawinsr,  and  Muncal  Iaiitnna<9sa.  | 

tng,  Gymnastic  Tackle,   Model  Boats.  M  met  si  Wa>>   i; 
Organ  and  Harmonium  Parts.    Selling  off. 

Electricity.— Technical,  Medieal,  and  Ei 

Immense  eoUectieaa  of  all  rrpnlsid  appatmtas.    L'aspprui.  w  | 
aad  quality. 

Electric  Iiaunches.- One^4iorse  Tmi^f  -, 

ties  Motor,  various  others  with  batterie* ;  also  good  iw»  l  1  \ 

Electric  Bells,  Indicators,  all  Idnds  of 

Teleeraphs,  Uaesmaa  aad  other   Calraneaeun,  itn.<<.< 
accessories. 

Astronomy.— Multxplieity  of  Instramtntf. 

series,    Parts.    Books.    Maps.       Bast,  cheapest  S«m^>  Ti 
Levels,  Theodolites,  Dials. 

Superior  Sin.  I>ay  and  Astro.,  45in..  fc^i 

pillar  staad,  brass  tube  staad,  Specula  for  Tin.  Rrflertnr 


\ 


Fine  brass-mounted  4  and  6tn.  Eeflecton.iJ 

Refractors,  3|ia.  Comet  •Seekers,  ICO  TourieU'.  1 

Surveiring. -Arsenal  Ijerels  and  Staffs.  Tb^^li 

Prismatirs,    ^xtanta.  Quadrants,     Staffbcads,   Ooohnj'  \| 
Drawing  Instruments.  j 

Astronomical    Instruments.    Parts.  *^ 

scopes,  Micrometers,  6.  Mn.  Specula,   100  Object' GUmtv  I,i^ 
Finders,  Mountings,  Books.  '    . 

Bare  Machines.— Holtmpffel  Elyptom^^l 

Diriding,  Diffraction,  Ruling,  Whsel-Cattiag,  C«aip^>6x   C«iu^ 
Harmoaographs,  Phoaographs,  nuuiy  miaor  rurio«u«> 

Photography.— New  complete  sets,  3!K :  \*k\ 

side ;    Stereo,    aad  9   Leas  Yietoria*  ;  quantity  ef  M>  j:..,  S 
Backgreuads,  Teats. 

Chemistry. —The  entire  contents  of  lAkfrtm 

iacludiag  every  ktad  of  Balaace,  Apparatus,  Famsce,  ^  r«i.  v  N 
Reagents. 

Qoods  Warranted.    Offers  and  demudi  £j<  ^ 

Commisaioas,  rfestoratioas,  aad  aew  work   ondertakn,  t*  "S 
experience. 

Oatalogues-- Electric,  Telescope,  Microsi^  iM 

graphic,    Mechaaical.     2d.— Ch plat*!,     CbenJc*-»tT««;,   Tj^ 
Court-road  (near  all  Northern  Stations). 

Dynamos,  from  80s.  upwards,  made  for  ut  fael 

ontput.    Reduced  lists  aow  ready.— R.  Joxaa. 

Manchester  Orarame-type  Dynamoairroagfct'o^ 

lamiaatad  anaatarei^  high  eOcieacy,  (^«m  6   hghta  v**^^-l 

JoMSfl. 

Kew  Ztists  now  ready.    Over  40  Dynaotostosi 

fh>m.    Addressed  wrapper  or  oae  stamp.-"  H  Jaxss. 


Dynamos,  lighting,  plating,  storing,  ftc 

e  stamp.— H.  JaNxa,  Electrical  Engineer,  14,  Hi«h 


one 
betb.  S.E. 

Moulders'    laettersl     Moulders*  Lettei 

From  I  to  4in.    Send  for  reduced  price  list. — ^Lkajict,  Vjoe  :■"' 
Bnxton. 


Model  Hot-Air  Enfflne*  won 

bore,  liin.  stroke,  price  10s.— Wai-Toa,  below. 


cflinij 


Water-Motor,  drives  any  light  maduoerr  ^ 

Sa. — WaLToa,  S,  Queen  Anne-street,  Sneltoa,  Stokr,  bXtf* 

Steam  Whistle,  Sin.  bell,  never  been  o.co'I.  'Jr 

soiled,   12s.  «d.,  suit  launch.     Eiirht  | in.  slide- rest  Tusk 
WtLLiaas,  S3,  De  Beau  voir- rosd,  London,  N. 

Voltmeters  and  Ammeters,  poliihi^Jm^ias 

rases  for  Is.  each.^Uaiia   Bcato?!,   Eleitrinao.  1>,  ^-"^  - 
Westminster. 

A  few  high-class  Electrical   Instmmentt  •: 

sundries  for  sale  cheap.    List. — 10^  Windmill- ro»l,  C  rx.Ov. 

Vertical  Engines,  newest  desigu-i,  with  or  r - 

boilers.— Th  I  GaAiiTR;uc    Cavaa    and    lao.t    Coarui.  -= 
Grantham. 

Boilers,  ftora  one-horse-power  upward.^.-V'? : 

Portable,  Coraish.— CaA.sa  aad  laoa  Coarist.  Limit  iL<>'    - 

Variety  of  genuine  and  useful  Tools,  for  m^tf- 

or  amateurs,  list  free.— J.  T.    pARraiooc,    Teoarr>n-»tr^'-  -~ 
borough. 

Boiler,  small  vertical  steel  tubular,  all  fittaz^  <= 

double-cyliader  Marine  Engine.— Lr  a  La  T,  Sjwedw»l'-»tJ^- '  * 

Sin.  centre  back-gear,   saddle  81ide-re«t  Latha'- 

stamp  reply. — 8BDOLST,lVitton-lane,  Wrst  Bromwu-h- 

Two  Violins,  tone  best  quality,  powerful,  ar^ 

£i  lOs.  and  £H  (w.,  oU  varniah.— S.,  14,  Stor«^«tr«vt,  W  L 

Stocks,  Dies,  three  seti  (Whitworth\  drill  v^ 

lot  4Ua.— WAal>Bl.^  ad.  firidUngton-street,  Hyion  srvn.  .\o;ljV 


Unbleached  Violin  Strings,  ton^ 

marvellous ;  six  for  13  stamps.— Caav as,  Si,  J 


pur*,  tX^' 
Medical  Ooil,  on  mahogany  sttnd,  legtilahr.; 

with  handles  complete,  Ue.- Waxjtcn,    11,  Bro»l«y  ^t^**"  * 

bum. 

Stencil  PiffUres,  lin..  Is.  per  set.     W^*  ^ 

Postage  3d.— Wood,  27,  Thomas-street,  Durdctt-roaO,  Z 

Buminflr  Brands,  lin.,  is.  per  letter.   Iwo.  *• ' 

— MxTAt,  n,  Thomas-street,  Bardett-ro«d.  E. 

Cheap     Cycle     Fittings. -Diamoml   v>&  '>;7 

Safety  Frames.     For  list— SurrL\   Cuarxa  1,373,   tf»"*V'  ' 

Nottingham. 

Powerful  Field  and  Marine  Glass,  o^'r' 

cost  £1 ;  biu-gain,  3Us.— Holuks  13,  Holl»s-»tw*t,  I.  >.!• 

Combined  Circular  and  Band  Saw>-*^*** 

powpr,  costrj,  pnce  £13.— 11ookb«,  Bositbutiaer,  t  %ri'i 

Bailway  Trucks  for  sale,  pCTfcct  i»»l  '^  *' 

length  uflinr,  scale  lin.  to  I  ft. 

Horixontal  Engine,  2in.  by  iin.  cjIiwIt.  •  -' 

Mr t  of  Castings  vith  wurkias  drawings,  obvsp-— t.J  ♦'• 
BakrT-«treet,  Lloyd's-square,  W.C. 

Wheel-outtlnff  and  Divldine  to  »2^^ 

meter,  ia  brass  oaly.<'</i.aoo,  Behada-ttnd,  BaaM,  ■''*> 
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SOME    OBJECTIONS   TO   THE 
DIOPTBIC  THEOET. 

\  EGENTLY  a  dioptric  theory  of  micro- 
^  scopic  vision  nas  been  put  forward 
oppositioii  to  the  Abbe  diffraction  tiieory. 
e  great  objection  to  the  dioptric  theory 
that  it  18  unsupported  oy  experi- 
nt.  The  single  experiment  put  forward 
.y  bo  said  to  touch  the  subject  only  in  an 
lirect  manner.  I  allude  to  the  reflex  from 
)  objective  front,  to  which  I  shall  refer 
er. 

I .  The  point  with  regard  to  the  images  of 
>  condenser  diaphragm  at  the  back  of  the 
jective  has  notning  to  do  with  the  ques- 
n. 

Let  us  take  a  simple  ^ase — ^viz.,  an  oil  ^ 
Lar^  angle  focussed  on  a  P.  angulatum, 
munated  by  edge  of  flame,  centred  and 
rossed  by  stopped  -  down  condeilser  on 
ject  in  usual  manner.  Now,  if  we  ex- 
ine  the  back  of  the  objective  we  shall 
I  the  usual  picture  of  the  dioptric  beam 
d  the  six  spectra  round  it.  The  size  of 
5  dioptric  b^m— i.e.,  the  disc  of  light  at 
5  back  lens  of  the  objective — ^will  depend 
the  size  of  diaphragm  and  ansle  of  con- 
nser.     The  size  Of  the  spectra  w3l  equal  the 

0  of  the  dioptric  beam.  If  the  object  be 
w  taken  away,  we  shall  lose  the  spectra, 
t  not  the  dioptric  beam.  Now,  no  one 
aginos  for  a  moment  that  this  image  of 
i  diaphragm  is  projected  to  a  focus  at  the 
jective  conjugate ;  '^hat  is  projected  tiiere 
3.n  erect  image  of  tiie  edge  of  the  flame. 

the  object  is  rej)laced,  uiere  will  be  an 
rerted  image  of  it,  in  the  erect  image  of  the 
me,  independently  of  any  spectra. 
Now  with  regard  to  the  spectra.  I  well 
nember  that  the  first  experiment  I  per- 
rmed  when  the  diffraction  theory  was 
w  was  to  receive  the  images  on  a 
3ce  of  oiled  tissue-paper  at  the  objective 
dt.  If  my  memory  serves  me  right,  you 
n  trace  an  image  of  P.  angulatum  about 
If  an  inch  from  the  objective  back.  The 
lages  will  necessarily  be  mudi  out  of  focus, 
it,  nevertheless,  they  can  be  made  out. 
lere  were  black  outhnes  on  a  light  groimd 

the  dioptric  beam,  and  a  green  image  in 
<jh  of  the  six  spectra.  Remove  the  greased 
iper  screen  further  bade  from  the  back 
as,  and  the  six  spectral  images  were  seen 

coalesce  with  tne  central  <uoptric  image. 
jie  point  to  be  learned  from  an  examination 
'  the  back  of  the  objective  is  the  size  of  the 
»ne,  or  cones,  which  form  the  image  at  the 
)jective  conjugate. 

Thus,  the  dioptric  image  of  a  point  in  the 
iject  is  formed  by  a  cone,  the  base  being 
le  bright  disc  at  the  objective  back.  A 
)ectral  image  is  formed  by  a  cone,  the 
jectral  disc  being  its  base,  and  so  on.  I  am 
:  opinion  that  Prof.  Abbe  has  established 
qjerimentally  and  theoretically,  that  the 
3lineation  of  this  microscopic  image  of  the 
ne  structure  of  P.  angulatum  depends  on 
le  fusion  of  these  green  spectral  images 
ith  the  dioptric  beam  and  with  one  another. 

2.  The  next  point  is  the  extinction  of  the 
pectra  by  the  dioptric  beam,  or,  more  oor- 
3ctly,  the  effect  of  the  spectra  is  so  feeble 

1  comparison  to  that  of  ttie  dioptric  beam, 
ttat  their  power  to  influence  the  imago  is 
ractically  nil. 

The  answer  to  this  is,  that  just  as  much  as 
ou  increase  the  diameter  of  the  dioptric 
►earn,  so  do  vou  increase  that  of  the  spectra 
-a  fact  which  may  be  experimentally  verified 
?  two  minutes.  Thus,  expand  the  illumina. 
uig  cone  until  it  nearly  touches  the  expanded 
pectra,  now  stop  out  the  dioptric  beam,  and 
ook  at  the  brightness  of  the  spectral  image. 
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Then,  without  movine  the  stop,  reduce  the 
illuminating  cone,  and  watch  the  duninution 
in  the  brightness  of  the  spectral  image. 

Of  course,  it  is  impossible  to  carry  on  the 
experiment  when  the  dioptric  beam  overlaps 
the  spectra,  as  it  is  impossible  to  out  out  the 
diopmc  beam  without  cutting  out  the  spectra 
as  weU.  But  it  is  for  the  *'  dioptricians  '*  to 
show  why  the  brightness  of  the  spectral 
image  should  cease  to  increase  at  the  point 
when  the  dioptric  beam  overlaps  the  sp^tra. 
The  brightness  of  the  spectral  image  most 
certainly  increases  as  you  mcrease  the  dioptric 
beam  as  far  as  you  can  carry  on  the  experi- 
ment, and  I  can  see  no  possible  reason  why 
it  should  not  ^  on  increasing  until  you 
reach  your  maximum  cone.* 


f/V/ 


F/C.2 


r/«.  3 


f/o.  4 


"EXFLASATlOSf  OF  FlOS. 

Fig.  1. — ^Show8  back  of  objectiYe,  with  spectra  of 
fint  order,  of  P.  angulatum,  the  dioptio  oeam  of 
small  angle  being  stopped  out.  The  diatom  will  be 
resolved  on  a  danc  ground,  and  will  be  fairlv  bright. 

Fig.  2.  —  The  same,  witll  a  dioptric  beam  of 
larger  angle.  The  diatom  will  be  resolved  and 
intensely  lighted  on  a  dark  ground. 

Fig.  3. — ^The  same,  with  a  smaller  aperture,  so  as 
to  a£nit  only  the  edges  of  the  expanded  spectra. 
The  dioptric  beam  is  now  present,  and  the  diatom  is 
resolved  on  a  light  ground. 

Fig.  4. — ^The  same,  aperture  of  lens  reduced,  so 
as  to  cut  out  the  edges  of  the  spectra;  dioptric 
beam  same  as  in  rig.  3.  The  diatom  is  not 
resolved.     ^ 

3.  The  following  experiment,  although  not 
proving  the  matter,  points  very  strongly  in 
favour  of  the  diffrabtion  and  against  the 
dioptric  theory.  Examine  a  P.  ang^ulatum 
witn  a  lens  which,  when  illuminated  by  a 
narrow  pencil,  wiU  not  grasp  the  six  first- 
order  spectra,  and  enlarge  the  cone  until  the 
dioptric  beam  occupies,  say,  f  of  the  back. 
Now,  if  a  lens  of  suitable  angle  has  been 
chosen,  the  expanded  spectra  will  just  cut 
into  the  peripheral  zone  of  the  objective.  If 
the  eyepiece  is  replaced,  delineation  will  be 
seen ;  but  if  a  stop  be  placed  over  that  peri« 
pheral  zone,  although  the  large  dioptric 
Deam  remains  the  same,  the  delineation  will 

I  —  -        -  I  -         r   j 

*  Uzileea  the  experiment  has  been  tried,  one  ym\d 
hardly  believe  the  great  bziUianoe  of  the  Bpectral  image 
when  the  dioptric  beam  has  been  stopped  out. 


have  vanished.  If  the  image  is  a  dioptric 
one,  why,  in  the  presence  of  such  a  large 
dioptric  beam,  are  those  little  edges  of 
spectra  in  the  peripheral  zone  so  supremely 
important  ? 

4.  You  cannot  have  an  irregular  picture 
from  a  spectral  image.  A  short  time  ago  I 
also  held  this  view,  and  I  used  to  assign  the 
irregularities  in  the  microscopic  image  to  a 
function  of  the  dioptric  beam;  but  special 
experiments,  made  with  a  view  to  determine 
this  point,  have  altered  my  opinion.  In  a 
p^urely  spectral  image  I  have  seen  irregulari* 
ties  m  the  microscopic  image,  8ox£  as  a 
missing  dot,  &c.  These  differences  are  not 
clearly  seen,  but  yet  they  are  seen.  I  do 
not  for  one  moment  say  that  the  dioptric 
beam  has  no  infiuence  on  the  image — ^it  has 
a  very  great  influence ;  in  fact,  a  greater  in- 
fluence than  perhaps  any  spectrum  taken  by 
itself ;  but  that  is  quite  another  matter  alto*- 
^tiier  to  saying  that  the  microscopic  image 
is  a  purely  dioptric  one. 

5.  The  reflex  from  the  front  lens.  l%is  is 
the  only  part  of  the  dioptric  theory  which  has 
been  supported  by  experiment.  It  is  very 
well  known  that  an  object,  such  as  a  diatom 
illuminated  by  a  oentral  axial  cone,  appears 
brighter  than  the  field. 

The  ''dioptricians''  explain  this  fact  by 
saying  it  is  caused  by  li^ht  reflected  from 
the  front  lens  of  the  objective,  and  this  state- 
ment is  supported  by  the  experimental 
examinations  of  opaque  objects  mounted  in 
balsam. 

I  have  very  grave  doubts  as  to  the  opacity 
of  some  of  these  objects  which  shine  so  bril- 
liantly; therefore,  let  us  pass  on  to  one 
object  upon  which  there  can  be  no  doubt — 
viz.,  the  mercury  globule. 

On  examination,  a  mercury  globule  ex- 
hibits a  feeble  illumination  from  me  reflected 
light.  A  great  deal  depends,  however,  on 
the  curvature  of  the  front  lens,  which,  of 
course,  differs  in  lenses  of  different  con- 
structions. It  was  found  on  trial  that  a 
certain  dry  ^  gave  brighter  illumination 
than  another  dry  J,  also  Doth  }'s  gave  more 
brilliant  results  uian  a  certain  oil-immersion 
i.  It  was  also  found  tiiat  the  effect  was 
heightened  by  racking  up  the  condenser 
much  within  its  focus. 

It  is  not  difficult  to  calculate  to  what  focus 
light,  radiating  from  the  principal  focus  of 
the  lens,  will  do  brought  by  renexion  from 
its  posterior  surface. 

Let  us'  examine  a  particular  case,  say  a 
hemispherical  lens  of  1-lOin.  radius,  of  crown 
glass,  ref.  index  1'5.  Then  by  ordinary 
formula — 

>.o-.,(M) 

Now  we  have  to  find  the  apparent  curva- 
ture of  tiie  concave  surface  as  seen  through 
the  plane. 

By  formnlar-  B  =  J^* 

where  B  is  radius  of  curvature,  F  principal 
focus,  and/ the  apparent  radius  of  reflecting 
surface  seen  through  the  plane — 


The  next  point  we  have  to  determine  is  the 
focuB  of  a  concave  mirror  of  1-15  radius  for 
rays  coining  from  a  radiant  l-5in.  in  front 
of  it.    By  formula  for  a  concave  mirror — 

P      P'      r 
1     .1-2 

!>  -  A- 
Therefore  we  see  the  reason  why  the  illu- 
mination   by  reflection  from  the  posterior 

surface  of  the  lens  should  be  feeble ;  because 

-  — ■ — 

*  IVmauU  by  C.  V*  Boys,  F.B.8.,  in  "MeBumrsmo&t  of 
Curratare  and  BebaetiTe Index,"  Philosophical  MagoilMj . 
July,  1882. 
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it  IB  brought  to  a  focus  ■within  the  lens,  and  1 1  clcbnition  of  the  union  of   Vulcan   with   thi 
by  the  time  tho  raj-a  come  to  the  object  thev  i  N.n.i'lca. 

*re  greatly  dispersed.  '  I      T*"^  limunoiiB  fountains  of  the  Champs  do  Mara 

Wlien  the    condenser    is    racked   up,  the  1  '^'^  °^  '"^  kinds— thoBo  having  a  vertical  jet, 


radiant  is  placed 

;and  its  conjueate  focus  brought    _  . 

tlie  object,  and  consequent^  Qie  illumina- 
tion of  it  is  sti'eag:theDed.  ^erefore  we  can 
aee  that  the  einglo  experiment  put  forward 
in  support  of  the  dioptric  theoty  fails. 

6th  and  last  point.  It  is  an  established 
fact  that  the  moet  critical  of  all  images  are 
t^ose  on  a  dark  ground.  Here  an  objective 
ia  put  on  its  mattle,  and  its  revolving  power 
'  stnuned  to  the  utmost.  It  is  a  great  pity 
Uiat  certain  technical  difficulties  come  in  the 
way  of  this  kiad  of  illumination  with  wide- 
ftnglod  lenses.  Here  we  have  no  dioptric 
beaju,  nothing  but  spectra,  and  we  get  a 
"  true  "  iiEiage-;-i.e.,  one  that  behaves  uke  a 
daisy  uuder  a  4in.  on  focal  alteration.  Such 
a  cttse  is  quite  inexplicable  hy  a  dioptiic 
theory ;  but  is  quite  consistent  with  the  views 
nut  forward  in  my  last  paper.  When  the 
oack  of  the  objective  is  examined,  it  will  be 
seen  entirely  covered  with  spectra,  so  no 
zonal  difiereaces  can  exist,  and  consequently 
focal  alterations  will  not  produce  different 
inuvRes.  The  above  seem  to  me  to  be  the 
chi(rf  objections  to  the  dioptric  theoty. 

In  conclusion,  let  me  say  that  the  author 
of  the  dioptric  theory  has  done  excellent 
work,  although  according  to  my  own  view  ho 
has  failed  to  establish  nis  case.  First,  he 
hasgiventhe  most  concise  and  lucid  explana- 
tion of  interference  phenomena  that  la  extant 
in  our  language.  Secondly,  ho  has  given 
testimony  to  the  fickleness  of  images  derived 
from  a  small  cone  of  illumination. 

Edward  X,  Nelson. 


surface   i  """^  those  which  have  a  parabolic 


A  short 


THE   Lmcmons  FoinrTAnrs 

THE  CHAKFB  SE  HAES. 


0' 


,F  all  the  ruarveU  at  the  Paris  EipoEitian  tl 
fouutaius  on  the  Champs  de  Jtai 
t.     Indeed,   the  ParisiHiia  are  i  .    ,  .luaitmi,  i, 
with  them.     They  look  upon  the  great '  'jj,[p  ,^^   f,,, 


Eifiel  tower  with  pride,  of  c 


1% 


!cription  of  the  latter  arrangomont  ap])eared 
this  paper  a  few-  weolta  ago.  Wo  aro  now  in 
[losition  to  illustrate  the  mechanism  of  this  new 


'  hieheat  erection  in  the  world ;  bnt  their  pride  i 
mingled  with   a   certain   amount   of    oistruet 


enjoyment   of   these   pleasure- loving    people — 
whether  it  be  a  thunderstorm  or  what  not — is 


usoall;  ■ttributed  to  tho  influence  of  this  extra' 
rilrdioary  building. 

The  fountains,  however,  appeal  to  the  right 
( Bids  of  the  Parisiaiii :  the  people  talk  in  the 
imost  eztxavagant  manner,  and  say  that  were 
iit  only  the  t7th  instead  of  the  pkosaic  Idtb  cen- 
•iuiy,  poeta  would  strike  the  lyn  and  aing  in 


Fig.  1  shows  tho  system  of  iUuminatingvertical 
i<  1?.  A  is  an  electric  lamp  with  a  regulator  for 
Ihe  vortical  rsys;  B  is  a  silver  reflector;  C,  a 
iiiiiTor  placed  at  an  angle  of  45',  for  the  purpose 
uf  directing  the  reflected  rays  upwards ;  D,  a 
series  of  sliding  coloured  glasses;  E,  alab  of 
glass ;  F,  pipe  for  feeding  the  jets. 

Fig.  2  shows  another  view,  with  tho  details 
Etimowhat  modifled. 

Figs.  3  and  4  are  concerned  with  the  illumina- 
lion  of  pawbolic  jets.     In  Fig.  .3,  A  regulates 


the  horizontal  ravs ;  B  ii 
sliding  coloored  glasses  ;  D,  a  mirror  whioh  re- 
ceives the  luminous  rays,  and  projects  them  into 
interior  of  tho  tuhula  E. 

shows  the  arrangement  for  producing  the 


The  ordinary  tubule  is  here  replaced  by  a 


funnel,  A  A,  with  double  walli  or  <«iie.iD, 

The  water  is  laid  on  within  tte  donlib  n..  . 
the  faonei,  and  forced  out  betveen  than.  -., 
shown  by  the  direction  of  the  anon,  mviiv 
at  the  annular  orifice  B,  fonning  ■  hdlui  jp| 


PiO.  *. 

C,  no  thicker  than  a  decimetre ;  D  ii  a  n 
which  projects  the  bundle  of  luminoiunjiLi: 
the  interior  of  the  hoUow  jet  of  inter,  iti 
walla  of  which  reflect  the  light,  and  n  noi 
tho  jet  to  be  illuminated  for  a  length  oi  sma 
mdtres. 


A  KODEL  LOCOKOTTVE-Xm. 

Platon  and  Caanootln«-Ilodi. 

TEE  piston  and  connecting-rod  fittingt  Am 
in  the  accompanying  Uloattalioiii  haic  i.: 
quite  as  much  elaboration  of  detail  ss  ii  lumi  k 
actual  work  ;  bat  in  essentials  they  sre  amib: 
There  are  no  linere  on  the  fates  of  Iho  tr* 
head,  nor  oil-caps  with  lids,  nor  aie  Uun  t 
many  distinct  pieces  about  the  big  and  tiuk  «iti 
of  the  connecting-rod.  I  show  sioglf  gmii 
also,  though  double  ones  are  most  comnoa ;  In: 
the  single  ones  will  be  easier  to  flt  up. 

Commencing  with  the  piston  (Fig.  iO.i'.lta 
is  made  of  cast  iron  from  a  patlOTU  whowfir 
is  like  the  casting,  excepting  that  it  bia  s< 
grooves  for  the  rings  and  no  hole  for  tie  rod- 
these  being  turned  and  bored  from  the  mlii-cl 
there  is  also  allowance  mode  f or  turnis;  ca  t^- 
diameter.  Note  tho  curvatures  of  one  aie  d  i 
piston,  which  is  made  to  correspond  villi  i 
cnrvatuies  of  the  front  cover,  0»e  object  ieu 
to  diminish  the  clearance  space  for  the  Sitmn 
much  Rs  possible.  The  piston  is  toraal  to  c^' 
a  close  yet  free  Bt  with  tho  cylinder  ton,  :t! 
tho  boss  is  bored  taper  for  the  rod.  The  It. 
piston  rings  may  he  made  of  wrought  iron.  <<«!. 
or  gun-molal :  being  so  small,  steel  will  l<  :^- 
ferable.  As  solid  nngs  they  will  boturael:. 
about  iVn.  larger  than  the  piston  body.  1^- 
I'jin.  will  then  be  filed  out  for  the  puqw*  ' 
splitting  the  rings ;  after  which,  Uwy  nli  V 
sprung  into  place,  the  divided  portions  beiot  ^ 
ippodte  sides,  so  as  to  break  joint  viu  :' 


another. 
Make  tbi 


i-rod  of  steel.  Wrougiiir: 
k  t«  stand  the  cutting  'i'  ' 
The  diameter  of  the  fi- 
along  its  length  should  be  checked  while  tol'Jv 
in  tho  lathe  with  a  female  gauge  shd  b1i>ii|,  ^'■ 
any  tight  sections  should  be  ohswI  wili  »  ta 
Elo.  The  gauge  is  more  sensitive  thiu  laii)■'^ 
and  may  be  made  by  drilling  and  lapping  <^' 
true  hole  in  a  block  of  iron  or  steel.  Oct  ml' 
the  rod  is  turned  taper  to  fit  within  llie  p: ' 
and  the  nut  which  holds  it  in  pbice  i*  *■>''■ 
with  a  split  pin.  The  opposite  end  is  aim  IJI^- 
to  fit  within  the  boss  of  the  cross-lMi, «"  -■ 
secuied  with  a  cottar.  Sometimes  Uiat  in ; ' 
the  piston-rod  which  enten  the  cioa  Iml' 
made  larger  in  diameter  than  (he  body  rf  1-; 
rod,  in  order  to  compensate  for  the  cutting  "'li- 
the cottar  way.  But  as  this  involvM  i  i^-^ 
stuffing-box,  the  practice  is  not  osoil. 

In  considering  double  and  single  seti  of  !^' 
in  this  case  our  choice  must  be  settled  iT,' 
balancing  of  difficulties.  If  we  adopt  dm!* 
guides  the  work  about  the  croM-head  ia  Banj- 
ul this  sense  that  we  have  more  scope  1"^' 
strong  fltting  of  the  parts,  and  csn  grf  "^^ 
ciency  of  metal  withoii  much  difficulty.  ™- 
in  such  amaU  work,  ought  to  be  ini[«rt?i  c 
excess  of  that  deduced  from  s  rtrictly  a'"' ■ 
scale.  Bat  if  we  use  double  goides,  ttii  i"™" 
much  extra  work  in  fitting  and  setting  a-i 
aconratoly  in  line,  and  parallel  in  e»cli  ''"'^^ 
and,  moreover,  we  also  cramp  the  i[BW»™"^^ 
between  the  guides  and  the  frnme-plii* '''2_ 
fitting  of  tho  pump,  which  I  intend  to  a"  *  ™ 
model.  On  the  other  hand,  using  BUgl"  J*)* 
we  have  to  crowd  a  good  deal  of  woA  >bMf^ 
croN-head  and  the  Sttle  end  of  the  c«nM>r 
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"od.  In  fact,  it  is^scaroely  possible  to  make  the 
Tosshead  and  little  end  proportional  and  exact 
0  any  recoeniaed  type,  and  I  shall  not  attempt 


t,  but  simply  give  a  good  workable  design  and 
lunensions.  The  cross-head  itself  is  necessarily 
^eiy  thin  in  places.  It  is  so  in  practice,  much 
Qore  so  here.  Often  it  is  forged  m  one  with  the 
liflton-rod,   and  case-hardened.     But  stamping 


use,  therefore,  will  be  gun-metal,  as  being  both 
tough  and  eaBily  cast  to  sha^e.  The  interior  will 
be  cored  out,  the  pattern  bemg  shown  at  Fig.  71. 
In  Fig.  71,  A  is  the  print,  the  pattern  momding 
sideways,  and  the  jprint  being  broad  to  prevent 
the  core  from  tippmg  in  the  mould.  The  taper 
hole  and  the  coUar  way,  and  also  the  hole  for  the 
crosshead  pin,  will  not  be  cored ;  but  these  will 


sliding  faces,  but  in  the  transverse  direction,  an^ 
exactly  central  between  them.    Also  the  taper 
hole   for   the  piston-rod  must   be  truly  bored 
while  the  cross-head  is  chucked  on  the  face- 
plate.    Note  the  double  taper  of  the  pin,  Figs. 
70  and  72,  imparted  as  a  ready  and  efficient  method 
of  tightening  it  fast  in  the  cross-hoad,  so  that  it 
shall  not  slip  round.     The  pin  is  held  with  a  nut, 
and  this  again  is  secured  with  a  split  pin.     On 
the   right   hand   of    the    engine   this   pin   i»- 
lengthened.  Fig.  72,  to  work  the  pump  ram. 

Connecting-rods   are   usually   made    of  best 
Yorkshire  iron,  no  welds  being  permitted.  Prob- 
ably a  bit  of  steel  will  be  better  for  a  model. 
Our  rod,  complete  with  its  fittings,  is  shown  i&« 
Fig.  73.    The  section,  save  for  the  rounding  ol 
the  narrow  edges,  is  rectang^ular,  and  the  big  end 
is  necessarily  dee^r  than  the  little  end.    The. 
big  end  is  fitted  with  one  form  of  strap  arrange- 
ment ;  the  little  end  is  of  the  solid  rorm,  often 
used  on  small  stationary  engines,   but  not  on. 
locomotives.     Usually  with  this  form  of  cross- 
head  the  brasses  fit  into  the  slotted  portion  of  tiie- 
solid  end,  and  are  tightened  with  a  wedge  block, 
having  set  screws  on  top  and  bottom,  or  a  through 
bolt  with  nuts  and  lock-nuts.     But  we  cannot 
introduce  so  much  work  here. 

In  Fig.  73,  when  the  wear  of  the  braasee  is- 
taken  up,  assuming  that  the  wear  is  equal  at  both 
ends,  the  length  of  the  rod  will  remain  unaltered, 
because  with  the  tightening  of  the  cottars  the- 
centres  will  both  go  in  one  direction — that  is,. 
,  towards  the  little  end. 


^f  ;t 


Fio.  71. 


I !  y*ite_^  >)5  _ . 


:H.]^)-  — 


1 

1 

• 

1 

—  —  - 

1 

1 

1 

t 

1 

1 

^7^ 

7V  -  - 


:=^ 


I 


ich  a  forging  is  not  practicable  for  us,  and 
iitting  out  the  interior  to  a  decent  shape  from 
le  solid  would  be  a  laborious  task.  Cast  iron, 
gain,  would  not  stand  the  driving  in  of  the 
;)ttar,  and  would  be  very  liable  to  fracture  inde- 
cndcntly  of  that.    The  best  material  for  us  to 


all  be  cut  in  the  solid  casting.  The  sliding  faces 
of  the  cross-head  are  usually  lined  with  gun- 
metal,  or  with  white  metal ;  but  this  would  give 
us  trouble.  These  faces  must  be  filed  as  paxiulel 
as  possible,  the  boss  faces  square  therewith,  and 
the  holes  for  the  cross-head  pins  parallel  with  the 


In  making  this  portion  of  the  work,  first 
the  rod  itsSf,  as  a  rough  forging,  will  be 
blocked-up  and  lined- out  with  scribing  block 
by  methcMls  essentially  similar  to  that  de- 
scribed in  connection  with  the  ^  crank-azle 
— ^that    is,    by   obtaining  pongitudinal    centre 
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line?  at  right  ani^^les  with  each  other,  and 
from  these  scnbini;  the  T^ddths  of  the  various 
paitfi,  squaring  up  vertical  lines  from  the  mark- 
mg-off  table  for  centres  and  end  dimensions. 
Everj  portion  will  then  be  finished  bright,  the 
■ides  filed,  and  the  rounding  edges  either  turned 
in  the  lathe,  or  filed.  There  is  not  much  metal 
around  the  solid  end,  because  the  space  in  the 
cross-head  is  limited ;  but  there  is  strength 
enough  if  the  dimensions  arc  adhered  to. 

TaJmig  the  fitting  of  the  big  end,  the  brasses 
A  A  win  be  made  from  patterns  in  no  way  dif- 
fering from  their  casting,  excepting  for  the  extra 
allowances  given  for  finishing,  say  ^in.  every- 
where. These  castings  will  be  fitted  first  into 
the  Btran  B,  which  is  preferably  made  of  steel, 
and  filed  to  outlines.  The  centres  of  the  bolt  C 
and  oottar  are  then  marked,  the  strap  slipped 
over  the  end  of  the  rod,  and  while  clamped  there 
jecurdy  the  holes  are  drilled  through  strap  and 
rod  end  at  once,  and  as  much  of  the  cottar  way 
filed  as  can  be  done — ^that  ».  all  except  the 
nece— aryclesmmoe  spaces proviie  1  for  tightening 
np. 

Being  but  a  small  job,  the  faces  of  the  brasses 
will  now  be  filed  parallel  with  the  faces  of  the 
rod  and  strap.  The  rough  hole  in  the  brasses 
will  be  bridged  with  a  bit  of  wood  or  metal,  the 
rod  be  blo:;ked  up  on  the  mirking-off  table,  and 
the  centre  lines  s:ribed  and  squared  over  the 
faces  of  the  bridge  pieces,  and  the  circles  of  the 
hole  marked  off.  The  brasses  will  be  now  re- 
moved, and  the  hole  will  be  tried  on  a  face  chuck, 
the  brasses  being  clipped  with  bolts  and  straps, 
and  properiy  centred.  The  outer  edges  of  the 
flanges  oif  the  brasses  wiU  be  afterwards  finished 
off  with  a  file.  A  plain  oil-hole,  D,  well 
ooontersonk,  will  serve  for  lubrication,  though,  in 
practice,  a  reser^-oir  and  cotton  wick  for  siphoning 
are  used. 

A  trifle  of  clearance  or  side-play  is  usually 
allowed  between  the  faces  of  the  brasses  and  the 
crank  webs,  to  allow  of  expansion  due  to  heat, 
and  so  prevent  cutting  out  of  the  brass.  In  the 
mo  lei  this  will  be  just  a  fn^  fit,  and  no  more. 
The  edges  of  the  brasses  are  rounded  to  an  }in. 
radius  to  match  the  crank  pin. 

In  practioQ,  a  couple  of  bolts  would  be  used  for 
the  strap-end ;  but  one  will  be  sufficient  here. 

For  the  little  end  of  the  nxl  the  solid  box 
form.  Fig.  73,  E,  will  servo  ver}'  well  for  the 
modeL  Since  the  brasnc-,-*  F  cannot  work  out 
sideways,  being  confined  by  tlie  cross-head,  they 
are  not  provided  with  cither  ftangcs  or  studs,  but 
simply  fit  within  the  box- end.  The  square  brass 
is  grooved  slightly  to  keep  the  wedge -block  in 

Slaoe  sideways.  This  wedge-block  G,  when  first 
tted,  stands  well  out  to  one  side,  as  shown,  and 
the  length  of  its  screw  within  the  face  is  the 
allowance  for  taking  up  of  wear  of  the  brasses. 
When  tlus  amount  of  wear  is  exceeded,  then 
linen  can  be  inserted  behind  the  wedge-block. 

Oroai  precaution  is  taken  on  locomotives  t  o 
prevent  the  working  loose  of  the  cottars  and  bolts 
of  these  fittings.  The  cottars  are  not  only  driven 
tight  and  frequently  examined,  but  their  security 
is  assisted  by  the  employment  of  set  screws.  Nuts 
are  either  provided  with  lock-nuts,  or  are  secured 
with  split  pins,  or  the  lock-nuts  themselves  are 
rendered  doubly  secure  with  split  pins.  In  short, 
all  that  human  foresight  can  effect  is  done  to 
prevent  the  disastrous  working  out  of  cottars  and 
nuts. 

A  plain  solid  end,  bored  and  bushed  with  brass 
or  f$teel,  like  the  coupling-rod  ends,  and  without 
any  means  for  adjustment,  would  lessen  the 
trouble  of  fitting.  However,  the  form  shown  in 
Fig.  73  i^  that  which  we  incorporate  with  our 

1&  lubrication  of  cross-heads  and  little  ends 
of  this  tyi»e  is  done  through  an  oilcup  screwed 
to  the  outside,  whence  a  bit  of  tubt^  and  wick 
passes  to  the  interior.  We  simply  oil  from  the 
open  end  of  the  cross-head.  J,  H. 


FSAYV  AST)  GOODTEAB'8  PIPE 
WBEHCR 

AMONGST  the  archives  of  the  Patent  Office 
there  are  few  simple  tools  for  which  more 
patents  have  been  taken  out  than  for  wrenches. 
The  following  description  of  a  pipe  wrench, 
recently  patented  by  Messrs.  Frayn  and  Gk>od- 
jetr,  d  Plymouth,  may  be  of  interest  to  me- 
oksoACS.  The  wrench  is  made  of  steel,  and  is  in 
two  parts.  The  handle,  or  lever,  is  lit.  lOin.  in 
ieogth  altogether,  and  slightly  curved  at  the 


upper  part,  in  which  teeth  are  formed  to  g^p  the 
pi^.  The  other  part  of  the  wrench  is  about 
7^m.  in  length,  with  cheeks  at  the  bottom  fin. 
in  thickness,  forming  a  socket  for  lever  to  work 
in,  the  two  parts  bemg  connected  with  a  centre- 
pin,  nut,  and  screw.  The  top  ^art  is  hook- 
shaped,  which,  with  the  lever,  g^ps  the  pip|e. 
The  chief  features  of  this  wrench  are  that  it  will 
do  for  all  sizes  of  pipes  from  ^in.  to  2in.  internal 
diameter  without  oisconnecting  or  shifting,  as  is 
the  case  with  those  now  in  use,  causing  ¥^ste  of 
time ;  also  that  it  grips  the  pipe  on  three  points, 
which  prevents  the  pipe  being  pressed  out  of 
shape.     In  the  Fig.  A  represents  the  hook,  B  the 
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lever  and  grip,  C  the  socket  in  which  the  lever 
works,  D  tne  centre-pin,  with  nut  and  screw  on 
which  the  lever  moves,  and  E  the  handle.  The 
patentees  claim  that  the  invention  will  obviate 
the  necessity  of  having  so  many  wrenches  for 
the  work  required  to  be  performed ;  that  it  does 
not  require  to  be  disconnected  or  in  any  wa^ 
shifted;  and  that  the  pipe  when  gripped  is 
pressed  on  three  equidistant  points,  which  keeps 
the  pipe  from  being  bruised  out  of  its  original 
form. 


ELECTSO-MOTOES :  HOW  MADE  AH D 

HOW  USED -vm.* 

By  8.  R.  BoTTOim. 

,  ».  riiHE  armature  being  thus  wound  and 
'  ***•  X  fitted,  the  wincSng  of  the  field- 
magnet  next  demands  attention.  The  winding 
in  this  is  extremely  simple,  as  the  core  is 
cylindrical,  and  presents  no  difficulty  in  winding 
evenly.  The  core,  whether  as  reconmiended  at 
{  26,  cast  in  one  piece  with  the  pole -pieces,  or 
whether  a  separate  cylinder  of  wrought  iron, 
may  be  mounted  between  two  centres  (conve- 
niently made  by  inserting  two  stout  bed- screws 
in  two  wooden  uprights),  depressions  having 
been  previously  made  at  each  end  of  the  centro 
of  the  core  to  retain  the  points  of  the  centres,  as 
shown  at  Fig.  27,  where  the  field-magnet  and 


Fio.  27. 

pole-pieces  are  supposed  to  have  been  cast  in  one 
piece.  The  cylindrical  core,  as  well  as  those 
portions  of  the  pole -pieces  where  the  wires  will 
abut  when  wound  on,  must  be  carefully 
'* dressed"  with  silk  or  brown  paper,  as  pre- 
viously described  at  §  10,  and  when  this  **  dic- 
ing *'  is  dry  the  wire  of  the  requisite  size  and  due 
amount  must  be  carefully  and  evenly  laid  on,  by 
causing  the  casting  to  turn  on  its  **  centres  '*  by 
hand.  It  will  be  found  to  conduce  g^reatly  to  the 
efficiency  of  the  motor,  and  also  to  its  power  of 
withstanding  the  injurious  effects  of  a  damp 
atmosphere,  if  the  wire  laid  on  be  previously  run 
through  melted  paraffin  wax.  In  order  that  the 
last  layers  of  wire  may  not  uncoil  when  liberated, 
it  will  be  found  advisable  to  serve  the  last  inch 
of  coiling  with  a  odating  of  good  hot  carpenters' 

gloe,  and  to  pass  the  finishing  extremity  of  the 
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wire  Htid^  the  last  coiL  Svftaai  vire  mait  \k 
left  free,  both  at  the  coniBacei&eei  ciAti\^ 
end  of  coiling,  for  attarhwft  to  Itvh^  oi  te. 
minals.  About  1ft.  wiQ  be  ioand  eaoiigh  a  ti^ 
case. 

{  32.  The  field-magneiB  hsrinj^  Ita.  vr^o:! 
there  only  remains  to  give  th^  vire  coQi  oe  t 
and  on  the  armatore  a  coating  off  z^M  il^.!^ 
varnish   (which  may  be  tinted  cf  mj  \v<ni 
colour),  and  fit  the  parts  togKher.  Tbebonncv 
brushes,  and  bmsh-holderf  mtr  be  of  thf  Ytrun 
shown  at  §§  20  and  21,  and  the  mi'lmienuvrit 
connected  up,  with  reference  to  its  ArmatQM:^! 
field -magnet  wires,  either  in  shixnt.  is  m^c. 
mended  at  §  21,  or  in  series,  as  ihovn  c  ; . 
The  mode  of  coupling  up  to  be  ^doptol  rZ 
depend    upon   the    relative   amoants  and  ii^ 
of  wire  p^  upon  the  armature  and  field-nu^xi 
respectively.     In  order   that  the  slQdi'!i:  ty 
form    an    intelligent    idea   of   what  u  cm* 
by  the  terms    "series'*   and   "shtmt."  ti: 
are   so  frequently  employed  with  rderenrr  v 
dynamo  and  motor  winding,  the  annoinl  u^i 
(Fig.  28  and  29)  are  inserted.    From  tW  hnl 


r/e.  28. 

be  seen  that  in  the  mode  of  connecting,  bm  i» 
"series  winding,"  the  whole  current  paw^s 
series  through  the  entire  length  of  the  vir*  ^• 
stituting  both  the  field-magnet  and  the  iraure 
coils,  as  shown  by  the  arrows  in  Fig.  ."? .  ^'^ 
in  the  »hunt  mode  of  coupling  up  tfal*  cuntui  « 
arriving  at  the  brushes,  has  two  paths  open  t  t 
one  of  lesser  resistance,  around  the  a^natll^'ci. 
another  around  the  F.M.  coih.  If  we  o^yM 
the  main  portion  of  the  current  I)  \*  -^ 
circulating  round  the  armature  coils,  wc  w  ti. 
the  lesser  portion  (that  traversing  the  F.M 
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may  be  viewed  as  being  **  shunted**  off  fTOD'> 
mam  circuit,  hence  the  origin  of  the  Eoflii 
term.  The  French  and  Italians  call  thii  m.-*  * 
coupling  **  in  derivation,"  since  the  currenl  ta. 
energises  the  F.M-'s  is  "derived"  fs<^^ 
feeding  the  armature. 

The  only  difference  which  must  be  obseirrii 
fitting  up  this  motor,  as  compared  to  th^  3^ 
described  at  {  21,  is  that  the  brushes  must  pi* 
on  the  commutator  at  points  at  right  angle*  *t> 
an  imaginary  line  drawn  through  the  cent^• 
both  pole-pieces.  This  is  shown  in  both  Fir  - 
and  29. 

§  33.  It  will  be  evident  from  a  consideiatijs  ^ 
the  proceeding  sections,  that  ahn<wt  an.vt.3 
may  be  given  to  the  field-magnets  and  anuit^- 
which  the  necessities  of  the  case  raayiiit*'-^ 
provided  the  following  fundamental  law*  ^  ^ 
broken :— Ist.  The  mass  of  iron  and  nw^-^ 
field  of  the  F.M.'s  must  be  very  much  gr^-'- 
than  that  of  the  armature.  (In  practice.  .V » 
F.M.'8  =  7  will  be  joined  a  very  good  n'^- 
2ndly.  The  armature  must  lie  as  muchsspo^fl  ^ 
in  the  strongest  portions  of  the  mAgnttic  tu^ 
and  come  as  close  as  possible  to  the  pole-i*^* 
themselves,  without  actually  touchiog  ' 
this  reason,  armatures  with  arms,  or  iv^f " 
osdllating  pist<m-liko  extremities,  arc  of  atu  ^ 
no  use  in  the  construction  of  efficient  m^^^ 
dynamos,  Rinff,  drum,  or  shuttle -««'-^ 
armatures  are  alone  admissible.)  In  ^f^  li 
fact,  any  efficient  dynamo  will,  if  nuppws^i  ^-^ 
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nfficient  current  at  the  proper  potential,  act  as 
ji  efficient  motor.  It  must  he  borne  in  mind, 
lowever,  that  the  direction  of  motion  eet  up  by 
he  dynamo  when  used  as  a  motor  will  dijSer, 
ic^rding  to  whether  the  dynamo  (or  motor)  be 
triesj  shunt,  or  compound  wound.  If  series  wound, 
he  armature  will,  when  the  machine  is  fed  with 
lurrent,  start  rotating  in  the  opposite  direction 

0  which  it  must  be  driven,  to  aci  as  a  generator ; 
f  «Awff/-wound,  the  direction  of  rotation  will  be 
he  same  in  either  case ;  and  lastly,  if  compound- 
pound,  if  the  series  coils  are  the  stronger,  the 
notion  will  be  contrary,  and  if  the  shunt  coils 
ire  the  stronger,  the  motion  will  be  the  same  as 
trhen  driven  as  a  generator. 

§  34.  Hitherto  no  account  has  been  taken  of 
he  size  and  amount  of  wire  to  be  used  in  winding 
he  motor.  It  will  be  quite  evident  that  there 
aust  be  a  '*  b^t  proportion,*'  but  it  will  also  be 
vident  that  this  best  proportion  must  and  will 
lury  with  the  E.M.F.  and  current  at  disposi- 
ion  to  feed  the  motor  with.  As  a  rough-and- 
eady  rule,  it  may  be  remembered  that  the  elec- 
ricfu  resistance  of  the  motor  as  a  whole  should 
te  about  the  same  as  that  of  the  generator 
whether  accumulator,  battery,  or  dynamo)  fur- 
liflhing  the  current.  And,  further,  it  may  be 
tated  that  the  greatest  efficiency  will  be  obtained 
irhen  the  motor  is  so  wound,  that  if  driven  to  pro- 
tuce  current  (worked  as  a  dynamo)  it  shall  give, 
it  the  speed  required  frqm  it  as  a  motor  an 
S.M.F.  and  current  equal  to  ^at  of  the 
generator  which  fe^ds  it.  To  render  the  mean- 
ng  of  the  above  statements  clear,  two  examples 
xe  here  given,  fully  worked  out,  from  which  the 
tudent  can  calculate  any  problems  which  may 
iresent  themselves. 

Let  us  suppose  we  desire  to  obtain  the  best 
esult  possible  from  a  chromic-acid  cell  having 
n  E.M.F.  of  2  volts  with  an  internal  resistance 
{  *08  of  an  ohm.  This  would  be  equal  to  a  cur- 
ent  of  25  amperes  on  the  short  circmt.  fVom 
his  we  see  that,  allowing  one  yard  of  wire  on 
he  armature  for  each  volt,  if  run  as  a  dynamo 
t  an  angular  velocity  of  l,2d0ft.  per  minute, 
re  may  put  two  yards  of  wire  on  the  armature 

1  such  a  gauge,  that  with  the  necessary  amount 
9  properly  maffnetise  the  F.M.'s  the  resistance 
tudl  not  greatly  exceed  *08  of  an  ohm.  Now, 
i  a  series-woimd  machine,  it  is  found  that  the 
est  results  are  obtained  when  the  resistance  of 
lie  field-magnet  coils  do  not  exceed  those  of  the 
nnature  ;  but  since  the  mass  of  the  armature  is 
ne-seventh  that  of  the  F.M.  cores,  it  follows 
hat  a  finer  gauge  of  wire  must  be  used  for  the 
xmature  if  we  are  to  get  nearly  the  same  resist- 
nce  on  each.  The  resistance  we  can  allow  will 
le  in  this  case  '04  of  an  ohm.  On  reference  to  a 
opper- wire  table  we  find  that  No.  18  runs  about 
^5  yards  to  the  pound,  and  that  lib.  has  a  resist- 
ince  of  about  '663  of  an  ohm ;  hence,  two  jrards 
iqual  to  about  *03  of  an  ohm.  Hence,  if  we  use 
;  trifie  over  two  yards  on  the  armature,  we 
hall  be  pretty  nearly  correct  as  to  .E.M.F. 
nd  resistance.  As  to  the  field-magnet  coils,  we 
ind  that  No.  16  runs  24  yards  to  the  pound,  and 
as  a  re8istan.ce  of  about  0*2  of  an  ohm.  Hence, 
ne-fifth  of  a  pound,  or,  say,  5  yards,  of  this 
7o.  16  wire  would  just  about  fulfil  the  require- 
aentsas  to  resistance  and  amount  requirad  to 
wind,  with  a  sufficient  number  of  amx>^re  turns, 
he  iron  of  the  F.M.*s.  From  this  we  also  get, 
ndirectly,  the  size  to  be  given  to  the  armature 
ind  field-magfnets,  since  the  armature,  whatever 
ts  shape,  need  not  be  larger  than  is  required  to 
xmtain  conveniently  the  amount  of  wire  sped- 
ied ;  while  the  mass  of  the  E.M.  cores  need  not 
exceed,  but  should  not  fall  short  of,  seven  times 
hat  of  the  armature.  There  is  one  point  that 
nust  be  taken  into  consideration  in  choosing  the 
piuge  of  wire  to  be  used,  and  that  is,  the  heat- 
ng  of  the  wire  during  the  passage  of  f^e  current. 
tt  will  be  seen,  on  reference  to  a  ''  properties  of 
lopper  wire  table,"  that  the  "  safe  current "  for 
^0.  18  wire  is  only  three  amperes,  while  that  of 
^0.  16  is  six  amperes.  Hence,  if  tihe  whole  25 
unp^es  were  reidly  to  pass  through  the  above 
notor,  the  heating  would  be  excessive.  But,  in 
«he  first  place,  since  the  resistance  of  the  wire 
)&  the  motor  is  at  least  *08,  and  that  of  the 
battery  is  also  *08,  it  follows  that,  even  when 
landing  still,  the  motor  will  only  receive  12'6 
unp^res,  and  when  it  begins  to  work  it  sets  up 
I  counter-electromotive  force  which  brings  down 
the  actual  current  passing  through  its  coils  to 
within  the  "  safe  "  umit. 

Let  us  now  suppose  we  have  to  constroct  a 
wotor  to  run  in  an  electric-light  drcoit  of,  say, 
'0  volts,  with,  ft  cnxxeat  of  one  ampte.    Tlus 


means  that,  if  run  as  a  dynamo,  the  motor  should 
be  able  to  give  a  current  of  one  ampere  at  50 
volts  pressure.  To  obtain  this  voltage,  about  50 
yards  of  wire  must  be  employed  on  the  armature, 
audit  will  be  found,  on  reference  to  the  wire 
table,  that  about  Jib.  of  No.  24  wiU  most  nearly 
answer  the  requirements  as  regards  voltage  and 
carrying  power.  As  the  resistance  of  the  wire 
on  the  armature  is  somewhat  lower  than  it  should 
theoretically  be,  in  order  not  to  draw  off  too 
much  current  from  the  circuit,  we  must  increase 
somewhat  the  resistance  of  the  F.M.  wire ;  so  it 
will  be  weU  to  wind  the  F.M.'s,  in  this  case, 
with  about  51b.  of  the  same  No.  24  wire.  Since 
the  resistance  of  No.  24  is  about  nine  ohms  to 
the  pound,  and  we  have,  on  the  fields  and  arxna- 
ture  together,  about  5^1b.,  it  follows  that  the 
total  resistance  is  about  49*5  ohms,  with  a  pos- 
sible E.M.F.  of  50  volts.  This  fulfils  the  require- 
ments, as  nearly  as  it  is  possible,  with  the  ordi- 
nary gauges  of  commercial  copper  wire,  and  is 
the  proportion  actually  adopted  by  one  of  the 
leading  electro-motor  makers,  in  motors  designed 
to  run  an  electric -light  circuit  of  a  potential  of 
50  volts  to  take  a  current  of  one  amp^e. 

In  the  next  section  wiU  be  given  illustrations 
of  the  best  forms  of  electromotors  as  now  manu- 
factured for  practical  use,  with  remarks  as  to 
the  means  employed  for  reversing  the  direction 
of  rotation,  &c. 


WATER  SOFTEirnrQ. 

By  QsosaB  E.  Davis. 

MANY  steam  users  have  at  last  commenced 
to  discern  that  the  steam  boiler  is  not  the 
proper  place  in  which  to  deposit  the  mud  and  filth 
from  the  feed  water  employed  in  generating  steam. 
To  those  of  our  readers  who  have  discovered  this 
fact  for  themselves  no  words  or  exhortations  will 
be  necessary,  still  there  are  many  of  the  old  school 
stDl  e^stent,  and  who  have  ^et  to  be  won  over  to 
the  new  regime.  The  softening  of  water  on  the 
large  scale  presents  itself  to  us  as  two  problems- 
one  mechamcal,  the,  other  chemical — and  it  is  only 
by  a  proper  combination  of  the  two  that  success 
can  be  msured.  A  water  temporarily  hard  by 
reason  of  its  containing  carbonate  of  lime  held  in 
solution  by  carbonic  acid  requires  a  treatment 
differing  m>m  that  of  water  permanently  hard  by 
sulphate  of  lime,  to  say  nothing  of  other  constituents 
present  in  the  various  waters  employed  in  producing 
steam. 

From  "  temporary "  hard  water  the  addition  of 
lime  water  wul  cause  the  separation  of  the  whole 
of  the  carbonate  of  lime  held  in  solution  by  the 
carbonic  add,  plus  the  carbonate  of  lime  also 
formed  by  ttie  union  of  this  carbonic  add  with  the 
added  lime.  From  permanently  hard  water,  the 
addition  of  Hme  extracts  nothing  save  the  car  oonic 
add  which  all  waters  contain,  and  perhaps  ma^esia, 
if  these  salts  are  present;  but  the  use  of  lime  in 
every  case  requires  the  matest  care  in  manipulation, 
as  it  is  easy  to  make  uie  water  worse  than  it  was 
ori^nally. 

Many  processes  have  been  devised  ixom.  time  to 
time  in  order  to  make  hard  waters  suitable  for  boiler 
feeding.  Some  of  them  have  been  a  nine  days' 
wonder,  and  on  the  10th  day  the  glory  of  their  fame 
has  vanished.  Mimy  are  the  nostrums  now  in  use 
for  "  fetching  off  scale^*'  tiie  users  not  having  vet 
learned  the  lesson  that  it  is  better  to  keep  the  scale- 
forming  substances  out  of  the  boiler  m  the  first 
instance.  Steam  users  should,  howeve^  know  that 
without  the  active  agents  are  used  in  oefinite  pro- 
portion, easily  asoermined  by  a  chemical  uuuysis 
of  the  water,  the  use  of  anti-mcrustatixig  agents  is 
nearly  useless.  Of  all  the  sabstanoes  iised  as  pre- 
ventives of  scale,  the  tribasio  phosphate  of  soda  is, 
no  doubt,  the  best ;  but  it  is  dear,  comparatively 
speaking,  and  its  combining  weight  is  high.  Next 
to  this  oomes  caustic  soda,  which  forms  the  basis  of 
most  '*  boiler  compositions,"  and  it  would  be  well 
if  steam  users  bought  and  used  the  pure  and  undi- 
luted artide  themselves,  as  all  the  other  added 
materials  are  of  but  little  moment.  We  have 
already  mentioned  that  the  anti-incrustating  a^^ent 
must  be  applied  to  the  feed  water  in  due  proportion, 
and  this  quantity  is  far  beyond  what  most  steam 
users  imagine.  A  few  pints  of  a  weak  solution 
daily  is  ol  no  more  use  than  an  expectoration. 
There  is  a  certain  TniTiimnm  which  must  be  applied. 
On  the  other  hand,  there  must  not  be  too  much 
caustic  alkali  in  excess,  as  in  such  a  case  the  ten- 
dency to  priming  will  oe  increased ;  and  further, 
the  caustic  alkidi  will  act  upon  and  destroy  the 
Inass  fittixkgs  upon  the  boiler  m  a  very  short  space 
of  time.  Carbonate  of  soda,  dther  in  the  shape  of 
soda  ash  or  as  soda  crystals,  has  often  been  recom- 
mended to  prevent  inorustationB  in  steam  boilerB, 
but  it  is  not  nearly  so  efficadous  as  caustio  soda  or 
tribadc  pho^hate  of  soda,  as  a  simple  experiment 
trill  prove* 

The  softaiiiiig  ol  a  w«tar  that  hMOOoupiedxnj 


attention  latdy  may  well  serve  as  an  illustration  of 
the  foregoing  remarks.  I  was  asked  to  soften  five 
millions  of  gallons  per  week  of  144  hours.  The 
water  gave  &e  following  results  upon  analysis : — 

GbAINB  FEB  GAZIiOK. 

Total  soUds 63'50 

Loss  on  ignition 13*00 

Chlorine  3-23 

Hardness 36*00 

Pasts  feb  Million. 

Ammonia O'lO 

Albuminoid  ammonia  ....      0*06 

A  further  investigation  showed  me  that  the  hard- 
ening constitumts  existed  in  the  following  propor- 
tions in  grains  per  gallon : — 

Carbonate  of  lime  (held  in  solution 

by  carbonic  add) 5*20 

Sulphate  of  lime  24*30 

„        ,,    magnesia... 0*15 

Magnesium  chloride 4*27 

„  nitrate      17-27 

"Hie  foregoing  quantities  show  to  the  trained  mind 
the  magnitude  of  the  operations  which  have  to  be 
performed.  Five  million  gallons  of  water  contain 
not  less  than  tur  torn  of  magnedum  nitrate,  or  three 
hundred  tons  per  annum.  We  will,  however,  look 
at  it  from  another  standpoint.  The  carbonic  add 
holding  the  carbonate  of  lime  in  solution  does  not 
merely  exist  in  the  proportion  of  CO.  :  CaCO,.  it  is 
much  in  excess  of  this ;  in  some  well  waters  twice 
or  thrice  CO,  to  CaCO,— insudi  cases  the  carbonate 
of  lime  does  not  commence  to  predpitate  until  all 
the  free  carbonic  add  in  the  water  has  been  neu- 
tralised by  a  caustic  alkali  or  alkaline  earth.  With 
some  waters  lime  is  a  very  useful  purifying  agent ; 
but  in  this  instance  there  would  be  no  advantage  in 
its  employment.  A  very  interesting  series  of  experi" 
ments  can  be  made  wiui  the  foregoing  water.  Take 
three  separate  portions  of  one  gallon  eadi.  To  the 
first  (a)  add  36  gnuns  of  pure  carbonate  of  soda, 
previously  dissolved  in  a  little  of  the  water ;  to  the 
second  (o)  add  27  grains  of  high  streng^  caustic 
soda*  (Allhusen  brand)  ;  and  to  the  ^hud  (e)  add 
100  grains  of  tribadc  phosphate  of  sodfl.  If  these 
additions  be  made  in  the  cold,  the  different  action 
of  each  will  be  remarkable ;  a  may  posably  become 
opalescent  to  a  slight  degree ;  but  no  appreciable 
depodt  will  occur  even  after  twenty^our  hours' 
settling.  The  portion  b  behaves  very  differently : 
first  it  turns  opalescent,  and  then  there  8k>wly 
depodts  a  bulky  predpitate,  consisting  of  carbonate 
of  lime,  magnesia,  ana  other  impurities.^  Hie  por- 
tion <;,  however,  commences  to  precipitate  the 
moment  the  phosphate  is  added,  and  in  a  very  diort 
time  the  deposit  haa  settled  to  the  bottom  of  the 
vessel  in  whidi  it  is  contained,  leaving,  even  with 
dirty  water,  the  solution  in  the  dearest  poanble 
oonoition. 

We  may  now  alter  the  phydcal  conditions  and 
observe  the  change.  Place  each  vessel  over  a  large 
Bunsen  burner  and  heat  to  70^  C. ;  a  throws  down 
a  small  quantity  of  a  sandy  predpitate,  b  depodts  a 
large  quantity  of  a  similar  diaracter,  while  c  does 
not  differ  much  from  b.  If  we  continue  to  heat  thjQ 
water,  as  the  carbonic  add  is  expelled  from  «  so  wis 
get  a  hurger  predpitate,  but  with  b  excesdve  boiling 
IS  not  by  any  means  necessary.  We  have  thus 
arrived  at  several  important  condudons:  (I) 
Softening  with  carbonate  of  soda  (soda  ash)  reauires 
to  be  done  at  the  boiling  temperature,  and,  there- 
fore, must  be  effected  in  the  boiler.  (2)  Softeniog 
oompletdy  with  caustic  soda  only  requires  the  wator 
undergoiog  treatment  to  be  heatea  to  80*  C. ;  this 
can  be  done  in  the  boiler,  and  the  insoluble  matters 
easiW'  filtered  off  in  an  apparatus  such  as  that  of 
the  Pulsometer  Engineering  Co. 

The  water  such  as  I  have  already  given  the 
analysis  of  would  cost  most  probabfy  about  one 
halfpenny  per  thousand  gallons  for  pumping.  The 
softening  would  cost  more.  The  quantity  of  high 
strength  caustic  required  would  hie  in  grains  per 
gallon: — 

To  decompose  the  sulphate  of  lime 14*4 

„           ,1                  t>             magnesia  ..  0*1 

y^           ,,              magnedum  chloride   . .  3*6 

„                      n           nitrate....  9-4 

27-5 

But  some  may  say  sulphate  of  lime  is  not  decom- 
posed by  caustic  soda— this  is  quite  true — ^butthe 
moiety  of  the  caustic  soda  immediately  becomes 
carbonate  by  combination  with  the  excess  of  car- 
bonic add  ia  the  water,  so  that  caustic  soda  may  be 
said  to  be  doubly  effective— first  it  absorbs  the 
carbonic  add,  allowing  the  actual  carbonate  of  lime 
to  fall;  and  secondly,  the  carbonate  of  soda  so 
formed  acts  upon  the  sulphate  of  Umo,  producing 
carbonate  of  lime  and  sulphate  of  soda. 

Caustic  soda  added  to  a  boiler  feed-water  win 
eliminate  the  Ume  salts,  but  I  have  not  found  it  so 
easy  to  throw  down  the  magnesia.  Where  a  water 
contains  mudi  magnesia,  I  prefer  a  suitable  mixture 

•  The  Neweastie  Chemical  WoAs  Co.  are  now  Krtadinff 
this  caustic  and  packing  it  in  hermetically  Beolea  tins  of 
moderate  sise. 
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ol  a>ll*tle  •odu,  corbonatA  of  loda,  and  tribuio 
phomhate  of  loda,  the  qumititias  ot  whioh  most  be 
calaul»t«d  tram  lie  results  of  the  anal^ lU  at  the 
water.  To  illustrate  hy  an  exnct  oiperiment,  the 
water  at  whioh  an  nnalynia  haa  already  bean  given 
wai  treated  with  a  miiture  ot— 

Catutjcioda  (7T  peroaDt) 17  graina 

Oarbonala  of  aoda    17      „ 

Titbaaia  phoaphate  of  eoda 6      „ 

The  water  eontaiued  in  grains  per  gallon— 

Before  After 

treatment.        tnatment. 

lima    12-9        ..        0'78 

Magnoaia    GG  3'78 

kariag  depoiitn]  ^'3-3  graias  ot  a  precipitate  oon< 
«itiwet— 

PerecDt 

loma     12-10 

MunMB* 11-07 

OaAonie  add 33-21 

Paroiide  ot  iron    4-00 

FtMllAaric'add  '.'.\'.'.\\\'.'.'."\\\'.[  3-45 
Oa  «acii  a  i|uaatit;  as  Bva  million  gallons  per  week 
18  grains  ot  dry  s>Ud  matter  per  gallon  would 
amount  to  no  leas  than  iiii;?  tO"!,  or  about '25  tons 
of  aemi-dn  stud^te.  Ths  quantity  of  high  gtceogth 
eaiutic  »da  requiraJ  would  be  about  nine  tons 
w»eklj.  so  that  the  coat  ot  punffing  such  a  water 
ai  this  would  arerage  Sjd.  per  thousand  gallons. 
T\ut  of  toune  is  au  exoeptionallj-  tod  water  to 
fuii^,  but  I  hope  T  hare  suffiaenttf  iudicaled  that 
ftuifioatjoa  maf  be  effected  at  a  price,  and  also 
wlutt  that  pri.-o  is.  Xeatir  ereiy  water  can  be  suc- 
eaattfuUj  treUed  in  oue  vaj  or  another,  the  exact 
iHooaaa  is  a  question  for  the  chemical  engineer. 
Oaa  wxud  to  the  stusm  user  :  Do  not  use  any  ot  the 
«emt  Doatrums.  and  do  not  endaaroar  to  "  fetch 
aB  Male.''  but  rather  dsTOto  ]-our  enargiai  to  its 
sniwitioD ;  when  scale  is  forraed  the  miadiief  is 
done,   it   i«  ti'w   lite  then  to  anuly  the  remcdr. — 


It  IS  proper  to  add  here  that  the  tool-holder  it  is '.  resting   npon   the 
used  for  a  am  Tariety  of  puiposea  by  the  insertion  |  attached  &  the  head'Stock 
ot  varioosly  shaped  thiols  in  the  square  holes  of  the   that  the  bar  k  can  be  '. 
bars,  by  means  of  which  a  number  of  operatioQS  am    centres,  and  parallel 


SOKE    FIXTURES    FOR    HAH9- 
LATHES. 

rapfiears  that  the  Bnnni  and  Shaipe  Maautac- 
ttuingCo..  of  ProTideuce,  Rhode  Idand,  are 
aboQt  ID  iame  a  wuik  on  the  "  Consbnction  and 
Use  of  tiie  l'nir«nal  Hand-Laihe,"  and  the 
.<a>n^- H  ir*.- :..  1  ^.- hu  bwQ  f»v«.uivJ  with  advance 
AeM*.  froB  whi.-h  the  anwinl  seln-tioos  have  been 
■■Biie,  wiA  t&f  belief  that  Ihey  will  prove  interest- 
■UB|C  to  the  veiy  liTpK  pr\>poitiOD  ot  mechanics  and 
-maaufactutisn  whj  nuke  ax  of  the  band-lalhe. 
1W  cuts  are  numbered  as  *c  find  th«n  in  the  book, 
tioas  w)u<h  we  take  the  fuiUowio^  description : 

Fta.  10  ah,-.wj  a  med..>d  cf  csr.Uin^  Mvdte  bars, 
*~>>t_l»a,  tSlkafu.  .v.-..  fjr  —'"-f- ■"-■->■""  or  similar 


I.  10  ^. 
Tta  drfll  A  i» 


J  in  the  diin-boldtf  B. 
waica  B  sfcuTAi  u  xti*  vvl-ho:d«r  i.  Tba  to>.']- 
koUtc  liiie*  on  ih^  c-.^d«  .  aod  the  oatif  csd  of 
the  anU-toM.*-  si.Je<  ui.>n  the  Icol-rM  p.  Th.- 
Aafl  X.  to  be  ,vnt»>l.  t»  h<^d  in  a  i-buck  itell 
wUa  ^  drill  u  piwHwd  a^i!«  it  bv  haul,  i 
fim  bcatiM  >v  a  *.v>lm  rap  C.  wliii^  is  ilij-pfd 
•wet-  tbe  ead  ot  [h»  tAii.b,-;d*r.  The  pin  D  in  ■:^  - 
(aol-hoMar  B  aKmt  as  a  s.>p  in  tv-wtev-tioii  wii 
Ih*  «*i)  .>t  the  liiif^.  and  deterwaa  the  depth  < 


._. ._.  sdjimliii 
at  any  ^^»"^  trs  U 
hem,  or  at  sn  art  r: 

apODtheT-naP.i^i 


which  ar«  niTiril 


t.  the  eodi  of  ]  i,  1 


br.  a>d  sBiafete  algpi  w  ta  «: 
.   KOM    ta  oBtact  will  ^  P 
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In  finiahing  a  pm,  I  (Figs.  15  and  IG),  ws  use  a 
eciai  chuck,  which  grips  tho  body  and  cloaea  ab^iut 
a  thread  of  the  pin  juit  enoagh  to  uteady  and  hold 
in  line.  The  pm  could  not  he  held  bj  the  thread 
one  without  diunnge.  and  the  bodj  is  too  short  to 
Imit  of  its  being  held  by  thut  alone.     To  use  on 


-,  and  Fig, 
rcular  disc  or  cutler  on  and  off  an  arbor. 
The  arbor  H  is  screwed  into  a  cap  O,  which  Is 
Tewed  on  the  chnck-thread  of  the  live  spindle. 
heUow  centre.  K,  is  piaced  in  the  dead  spiodle, 
3d  the  disc  is  forced  on  the  arbor  with  the  band 
'er.   When  floished  it  is  forced  off  by  the  kni 


The  ends  of  a  great  n 


-shaped  t 


.   J  pius  are 

...  __,  Kg.  27.    This  cannot  be  done 

ith  the  arrajigemeot  of  toots  before  described,  on 
ccounl  of  the  projecting  part  L  i  accordingly,  the 
>ol  is  held  in  a  collet,  vfSuch  is  injertod  in  tlie  foot- 
■o«k  spindle.  The  work  i^  held  on  a  face-phite. 
ad  the  end  M  located  centrally  by  a  clamp  anil 
■op  pins.  The  length  of  M  is  regulated  by  adjust- 
ig  the  stop  and  atop  screw,  which  limit  the  forward 
lovement  of  the  foot-stock  spindle.  The  four 
Tcvfs  Q  are  used  to  adjust  the  tool  when  it  is  worn 

M  tool  should  be  hold  in  the  live  spindle,  aad  the 
"ork  secured  to  the  dead  spindle,  as  in  turning  the 
:iou!ders  B  and  S,  Fig.  Ittt.  The  piece  is  held  by 
IB  damp  W  in  a  groove  on  a  special  fixture,  I. , 
ndbmovedtoaholbir  mill,  Fig.  29,  by  the  hand 

Snmetimes,  in  order  to  turn  out  duplicate  parts 
nth  rapidity,  or  to  render  the  lathe  aTailabJe  for 
fork  that  would  otherwise  require  a  comporatirely 
uge  and  costly  machine,  it  is  of  advantage  to  nse 
.  special  and  rather  eipooive  fixture,  as,  (or 
lample,  that  shown  in  Fig.  39.  The  work  to  be 
loneui  this  case  is  to  turn  a  sciall  groove,  F,  in 
be  hnb  of  the  handle  G.  and  to  do  this  work  in  the 
irdiiiaiy  way,  by  swinging  the  handle  on  a  tace- 
ilate,  would  not  only  be  much  less  rapid,  but  would 
equire  a  lathe  that  would  swing  IHin.  over  the  bed. 
,  On  the  hand-lathe  the  fixture  is  screwed  to  the 
iTe  spiniUa,  and  lotatea  with  it  while  the  piece 


operated  upon  is  stationary.  The  cnttins-tool  I, 
wluch  turns  the  groove,  u  secured  in  the  tool- 
holder  J.  This  tool-holder  is  free  to  oscillate  upon 
the  pin  E,  and  is  fastened  by  this  pin  to  the  sleeve 
L,  which  IS  fitted  on  the  stud  or  arbor  M. 

This  sleeve  is  free  to  slide  endwise  on  the  arbor, 
but  is  prevented  from  turning  by  the  pin  O,  which 
is  fastened  in  M  and  projects  through  a  slot  on 
oach  side  of  the  sleeve.  The  spring  P  continuallT 
preaBOS  the  sleeve  outwards  against  the  pin  O.  A 
fiat  spring,  Q,  holds  the  back  end  of  the  tool-holder 
J  against  the  inclined  surface  R.  3  is  a  hardened 
steel  bushing  fastened  to  the  sleeve  L,  and  fitting 
freely  to   the  hub  H.    The  centre  U  in  the  toot 

S indie  terminat«s  in  a  pin  fitting  the  hole  through 
e  huh  H, 

In  the  operation  of  this  device,  the  work  or  lever 
a  is  held  in  the  left  bond,  and  after  it  is  placed  on 
the  centre  pin  U,  as  shown,  it  is  brought  up  by  the 
right  band  by  meani  of  the  hand  lavBr,  until  the 
shoulder  T  bears  on  the  bushing  S,  the  hub  H 
entering  the  same ;  then  by  preasing  hem  enough  to 
overcome  the  forcB  of  the  spring  P,  the  sleeve  L 
slides  back  on  the  arbor  M.  This  motion  causes  the 
back  end  of  the  tool  holder  J  to  slide  up  the  inclined 
surface  R,  which  gradually  feeds  or  moves  the  tool 
I  towards  the  centra  and  places  it  in  paajtion  to 
remove  the  stock  and  form  the  groove.  The  depth 
of  Che  groove  is  regulated  by  the  adjustment  foot 
tpindle  stop.  As  the  pressure  on  the  bushing  S  and 
sleeve  L  is  released,  the  work  O  may  be  simul- 
taneously withdrawn,  since  the  springs  P  and  Q  at 
the  san:e  time  adjust  the  parts  to  the  relative 
position  shown  in  Fi«.  39,  the  tool  I  being  out  of  the 
way  to  let  the  hub  H  pass  out.  The  time  consumed 
in  doing  this  work  is  simply  the  time  required  lo 
pick  up  the  handle  Q  from  tie  bench  or  shelf,  place 
it  on  the  centre  pin  TJ,  press  it  against  the  fixture, 
and  then  withdraw  it. 


TEE  TELE-IKDUCTOE- 

THE  apparatus  shown  in  the  annexed  engraving 
tias  been  brought  out  by  H.  P.  Moennich,  of 
the  Univeraitj  of  Rostock.  It  is  based  upon  a  new 
idea,  and  may  be  applied  to  the  indications  of  all 
apparatus,    such    as    water-levels,    therm ' — 


apparatus  as  applied  to  the  tranimisuon  from  A  t*^ 
B  of  the  indications  of  a  metallic  thermometer,  M 
The  transmission  is  based  upon  the  extinction  of  an 
induced  current  in  two  identical  and  movable 
bobtuns,  connected  in  oppoation  and  submitted  to 
the  indudng  action  of  two  stationary  bobtuns  placed 
in  the  circuit  of  any  electric  source  (induction 
bobbin  or  vibrator,  E).  The  first  movable  bobbin, 
s,  is  connected  in  an  invariable  way  with  the 
indicating  apparatus  M,  and  the  second  bobUn  i  is 
shifted  at  the  other  station  until  the  telephone  T  no 
longer  renders  any  sound.  At  this  moment,  the 
position  of  the  index  :,  corresponds  exactly  to 
that  of  s.  This  arrangement  is  extramelyingenious, 
although    it    has    certain  drawhocks.    Thus,  four 


wiresare  required,  or  at  least  three,  on  utiliaing  the 
earth  tor  one  of  the  return  wires.  Besides,  the 
snnsitivenees  is  not  the  same  for  all  points  of  the 
dial.  Toward  the  point  of  no  induction,  the  poiilion 
of  the  second  bobbin  i  will  be  a  little  uncerUui. 
Finally,  it  remains  to  know  whether  it  is  possible  lo 
obtain  practically  two  pairs  of  identical  bobbins. 
As  this  apparatus  is  nothmg  else  than  an  induction 
bobbin,  it  will  be  neceseary  at  all  times  to  take  care 
not  to  leave  pieces  of  metal  near  either  of  the 
bobbins.  H.  Hoennich,  however,  has  made 
numerous  experiments  with  various  specimens  or 
the  apparatus,  and  has  convinced  hiniself  of  their 
advantages  and  of  the  poesibilitT  of  the  use  of  them 
in  practice.  We  are  persuaded  that  this  arrange- 
ment of  a  distance  indicator  will  be  aUe  to  render 
services  in  many  cases.— Zd  Zumiire  EUetnqv4. 
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HEAT-ENGINES  OTHEB  THAN 
STEA1I.-I* 

ONE  of  the  greatest  diffioultiee  with  which  I 
have  had  to  contend  in  the  preparation  of 
these  lectures  has  been  to  determine,  for  each  par- 
ticular branch  of  the  theoretical  portion  of  my 
subject,  how  far  I  ought  to  make  that  which  I 
haye  to  say  absolutely  elementary,  and  therefore 
somewhat  popular,  or  how  much  I  should  take  for 
granted  was  already  fully  known  to  my  audience. 

To  an  extent  I  am  govemed  in  this  decision  by 
the  short  time  at  our  disposal ;  but,  on  considera* 
tion,  it  seems  to  me  better  that  I  should  err  on  the 
side  of  repeating  to  you  many  things  which  you 
already  know.  I  am  the  more  reac^  to  do  this, 
because  I  think  it  is  well  that  I  should  at  least  put 
into  words  my  ideas  of  even  the  elementary  portion 
of  our  subject. 

It  will,  perhaps,  be  as  well  for  me  to  state 
exactly  what  I  mean  by  a  *' heat-engine.**  This 
title  does  not  necessarily  imply  moying  machinery, 
but  such  an  engine  may  be  aefined  as  any  appa- 
ratus or  machine  to  which  heat  is  applied,  or  in 
which  heat  is  generated,  and  from  wmch  work  in 
any  form  results;  or,  to  put  it  shortly,  a  heat 
engine  is  any^  apparatus  in  which  heat  is  transposed 
into  mechanical  work.  For  instance,  a  smelting 
furnace  is  a  heat-engine — a  steam-boiler  and  a  guu 
are  both  of  them  heat-engines ;  and  although  you 
may  laugh,  and  think  I  am  stating  a  paradox,  yet 
a  **  cold-producing**  apparatus  is  frequently  a  heat 
engine. 

The  philosophy  of  heat  has  been  considered,  and 
has  from  the  earliest  days  been  experimentally  in- 
yestigatedby  some  of  the  ablest  men  who  have  ever 
lived.  As  a  consequence,  the  literature  in  connec- 
tion with  it  is  laige. 

I  hope,  however,  that  there  is  yet  room  for  me ; 
room  for  comparison  of  the  theory  and  of  the  theo- 
retical values  with  the  practical  possibilities,  and 
for  comparison  of  these  with  the  results  that  have, 
in  practice,  been  attained  up  to  ^e  present.  There 
is  also  room  for  suggestions  as  to  the  direction  in 
which  further  improyement  must  be  sought,  not 
only  in  those  engmes  which  are  alone  dealt  with  in 
the  above  books  and  papers,  but  in  others  new 
since  their  publication,  or  which  have,  in  new  forms, 
been  recently  proposed. 

It  is  necessary,  m  order  to  consider  with  under- 
standing the  possibilities  of  heat-engines,  that  we 
should  mvestigate,  to  86me  extent  at  least,  the 
science  of  heat  and  its  laws.  I  do  not,  however, 
propose  to  do  this  to  any  greater  degree  than  will 
enable  us  to  comprehend  the  practical  points  in  con- 
nection with  our  subject;  nor  do  I  propose  to 
recapitulate  the  various  ideas  which  have  from 
time  to  time  been  propounded  as  to  what  heat 
really  is ;  but  I  will  ask  you  to  accept  that  which  is 
now  universally  agreed  to  be  provea,  namely,  that 
heat  and  motion  are  oonvertfole  tiie  one  into  the 
other,  or  in  other  words,  that  the  title  of  that  inter- 
esting book  by  Prof.  Tyndall  is  correct  to  its  utter- 
most meaning,  and  that  heat  is— '*A  Mode  of 
Motion." 

Two  of  the  earliest  of  those  who  investigated  and 
propounded  the  true  philosophy  of  heat  were 
Count  Rumford  and  Sa  Humpnry  Davy.  The 
latter  proved  experimentally  that,  by  rubbing  one 
piece  of  ice  upon  another  in  vacuo,  the  temperature 
of  the  ice  being  28°,  or  4°  below  the  freezing  point 
on  the  Fahrenheit  thermometer,  heat  was  pro- 
duced ;  the  ice  was  melted,  and  the  resultant  water 
had  a  temperature  some  3"*  or  i^  in  excess  of 
freesing  point.  He  showed  that  the  heat  necessary 
for  this  mcrease  of  temperature  could  only  have 
arisen  from  the  friction  of  the  one  piece  of  ice  upon 
the  other  This  experiment  was  even  more  con- 
clusive than  it  at  first  sight  appears,  as  we  shall  see 
when  we  come  to  deal  with  the  questions  of  specific 
heat  and  of  latent  heat. 

Count  Rumford  also  had,  in  a  paper  read  before 
the  Royal  Society,  on  Januaiy  the  2dth,  1798, 
diown  that  in  the  boring  of  a  brass  cannon  heat 
was  produced,  which  heat  was  sufficient  to  boil 
water  in  which  the  boring  tool  and  the 
portion  of  the  cannon  being  operated  upon  were 
contained.  He  had  also,  as  early  as  1778, 
stated  that  he  had  proved  experimentally  that 
a  gun  which  ^as  fired  without  a  bullet  was  hotter 
after  the  firing  than  when  fired  with  a  bullet. 
Count  Rumford  was  not,  at  that  time,  cognisant  of 
the  dvnamical  theory  of ;  heat  but  his  suggestion,  as 
I  understand  it,  was  that  a  portion  of  the  heat 
developed  by  the  explosion  of  tne  powder  was  dissi- 
pated or  aosorbed,  in  some  way  or  another,  in 
pushing  the  bullet  out  of  the  guu.  We  now  know 
that  this  heat  which  disappears  is  transformed  into 
the  motion  of  the  bullet. 

Let  us  consider  this  discovery  announced  by 
Count  Romford  in  relation  to  a  Dig  gun  (which  la 
one  of  the  simplest  fonns  of  heat-engine,  com- 
pleting its  work,  as  it  does,  in  one  stroke),  and  let 
us  see  whether,  when  we  have  realised  the  reasons 
for  that  which  Coimt  Romford  observed,  it  will  not 


*  Eztraoted  from  the  Cantor  Lectures  dehvered  by  Mr. 
H.  QzAJiKu  Haiuuh,  M.Inst.C.B.,  before  the  Society  of 
Alts. 


carry  us  one  step  at  least  towards  a  complete  under- 
standing of  our  subject. 

When  a  gun  is  fired  the  solid  powder  is  con- 
verted, as  combustion  takes  place,  into  gas  and 
heat,  and,  therefore,  heat  ana  pressure  are  gene- 
rated, and  motion  is  rapidly  imparted  to  the  shot 
until  itis  expelled  from  the  gun  at  a  speed  which, 
in  these  days,  reaches  approximately  a  mile  in  two 
and  a  half  seconds  of  time,  or  if  continued,  of 
nearly  1 ,500  miles  an  hour.  Further,  as  the  shot  is 
moved  forward  in  the  gun,  the  space  behind  it 
neceaaarily  goes  on  increasing,  and  is  at  its  maxi- 
mum just  as  the  shot  leaves  the  muzzle.  Tou  will 
realise  also  that  the  gases  which  result  from  the 
burning  of  the  powder  would,  if  the  burning  were 
instantaneous,  oe  at  their  maximum  pressure  at  the 
moment  of  explosion,  and  that,  as  the  space  in 
which  they  are  oontamed  is  increased  by  tne  for- 
ward movement  of  the  shot,  the  gases  having  to 
occupy  this  larger  space  will  become  leas  in  density, 
and,  uierofore,  lower  in  pressure. 

Now,  if  that  which  I  have  told  you  is  correct,  and 
if  heat  and  motion  are  convertible  the  one  into  the 
o&er,  and  if  a  portion  of  the  heat  due  to  the  explo- 
sion of  the  powder  charge  has  really  been  put  mto 
the  shot  in  tne  form  of  motion,  we  should  be  able  to 
reproduce  from  the  moving  shot  the  heat  which  in 
itnasbeen  transformed  into  motion.  You,  all  of 
you,  know  we  can  do  this.  Tou,  all  of  you,  know 
that  if  we  suddenly  arrest  the  motion  of  the  shot, 
heat  is  developed,  and  that,  in  fact,  if  the  shot  had 
sufficient  velocity,  and  was  composed  of  a  metal 
having  a  low  melting  point,  it  might  be  fused.  A 
peculiar  illustration  of  this  transformation  of  work 
mto  heat  by  the  stoppa^  of  a  rapidly-moving  pro- 

J'ectile,  is  alTorded  by  an  incident  which  Sir  Frederick 
iramwell  has  related  to  me.  He  was  present  at 
the  firing  of  one  of  the  earlier  Palliser  projectiles. 
These  are,  as  you  know,  made  of  cast  iron,  the 
points  being  chilled  in  the  casting  so  as  to  harden 
them,  with  the  result  that,  although  cast  iron  is  very 
brittle,  yet  the  shots  will  penetrate  a  thick  armour 
plate,  such  as  would  stop  a  softer  projectile.  When 
this  Palliser  shot  was  fired,  it  passed  completely 
through  the  armour  plate,  the  pomt  of  it,  however, 
bein^  broken  up  in  doing  so.  Sir  Frederick  went 
to  pick  up  one  of  the  broken   pieces.     Someone 

Ereseht  cautioned  him  that  it  would  be  hot;  he, 
owever,  knowing  it  could  not  be  hot  on  the  inside 
— the  motion  (or  heat)  in  it  havinsr  been  trans- 
formed into  the  work  of  penetrating  we  plate— took 
hold  of  it  on  the  inside,  and  found  that,  as  a  fact,  it 
was  not  hot ;  and  it  was  not,  because  the  **  work  '* 
which  had  been  put  into  it  by  the  combustion  of 
the  powder  charge  in  the  gun  had  not  been  re- 
transformed  into  heat,  but  nad  been  absorbed  or 
dissipated  by  the  shot  passing  through  the  armour 
plate.  If  the  shot  had  been  ofa  soft  metal,  say  mild 
steel,  it  would  have  been  **  set  up  **  or  *'  burred 
over*'  when  the  plate  was  struck,  and  its  motion 
would  then  have  ocen  transformed  into  heat,  and 
Sir  Frederick  could  not  have  touched  the  broken 
piece  of  shell  without  being  burnt.  Of  course,  on 
the  outside  of  the  shot,  where  it  had  been  in  contact 
with  the  plate,  it  was  hot — due  to  tiie  friction  of 
that  contact. 

We  have  learnt  that  heat  and  pressure  are 
developed  by  the  explosion  or  combustion  of  the 
powder  charee  ;  that  as  the  shot  moves  forward  the 
sases  expand,  or  their  density  is  lessened,  and  that 
ueref ore  the  pressure  lowers ;  that  a  portion  of  the 
heat  is  transformed  into  motion,  and  is  stored  up  in 
the  shot,  and  that  we  can  cause  that  heat  to  re- 
appear by  arresting  the  motion  of  the  shot ;  and  this 
bemg  so,  it  follows  that  when  the  gun  is  fired 
without  a  shot,  as  none  of  the  total  quantity  of  heat 
is  abstracted  for  the  purpose  of  givmg  velocity  to 
the  shot,  it  should  be  hotter  than  when  fired  with 
a  shot  in  it,  proving,  therefore,  the  truth  of  Count 
Rumford*  s  assertion . 

Further,  we  can  see  that  expansion  or  dilatation 
of  the  gases  produced  by  explosion  takes  place 
as  motion  is  created,  or  as  work  is  done;  we 
shall  find  that  a  similar  expansion  of  the  working 
agent  almost  invariably  accompanies  any  trans- 
position of  heat  into  work. 

We  can  also  realise  that,  while  the  addition  of 
heat  produces  expansion,  the  converse  is  true,  and 
the  aDstraction  of  heat  will  lessen  the  density  of  a 
gas ;  or  what  is  the  same  tiling  stated  in  another 
way,  will  lessen  its  pressure  if  the  volume  remains 
constant. 

It  is  true  of  almost  every  body,  and  in  all  the 
various  "  perfect  and  complete  stat^  **  of  each  body 
—i.e.,  the  solid,  the  fluid,  and  the  gaseous — ^that  the 
addition  of  heat  causes  expansion ;  but  it  isaJso  true 
that  with  almost  every  body,  at  the  critical  periods ' 
of  change  >of  state  from  the  solid  to  the  fuiid,  or 
from  the  fluid  to  the  gaseous,  there  is  an  absorption 
or  disappearance  of  the  heat  which  may  be  put  into 
it,  which  heat  can  only  be  caused  to  reappear  when 
the  body  is  allowed  or  compelled  to  reassume  the 
more  solid  state,  or  its  lower  state  of  being,  if  such 
an  expression  may  be  permitted. 

Sohds  expand  by  the  addition  of  heat,  though  in 
less  propoxtion  than  gases.  An  instance,  familiar 
to  those  of  us  who  are  engineers,  is  afforded  when 
we  have  to  deal  with  cast-iron  steam-pipes  of  great 
length,  subjected  as  they  axe  to  considerable  yaria- 


tions  of  temperature.  We  know  that  in  « |9»^ 
800ft.  we  have  to  allow  for  a  vaziatioiiof,  roagVr' 
1ft.  for  each  difference  of  200  degrees  of  im^ 
ture  to  which  the  pipe  will  be  exposed;  th&t » to 
say,  a  pipe  which  is  800ft.  long  at  a  tcmpenbu^.;! 
32  degrees,  or  at  freezing  point  will  esu&du 
nearly  801ft.  if  it  is  filled  wi&  b(»Ung  ynia!^^. 
Benjamin  Baker  teUs  me  that  at  the  Forth  BnijK 
he  liiu  made  an  allowance  of  fin.  for  eray  IWhi  i 
length,  and  this  to  provide  for  thf»  ^erenf  'i 
summer  and  winter  tonperatures,  which  may  bt  4 
much  as  100  degrees. 

A  still  more  familiar  instance  of  the  effect;  -; 
variations  of  temperatures  is  afforded  \jj  the  ari* 
naiy  mercurial  thermometer.  Heat  cuxm  i'« 
liquid  mercury  to  expand  or  dilate,  cold  cstunit  t 
contract.  The  expansions  of  the  steam-p^  aau  f 
the  mereu^,  however,  are  small  in  QompanscnTci 
the  expansion  of  gases ;  "  steam,**  **  air/*  or  vW- 
ever  wej  may  m,  for  an  equal  increaaeofte^ 
perature. 

We  know  if  we  have  a  bladder  partlj  SM  ^% 
air  and  we  heat  it.  it  expands,  filling  tliat  bUdde^ 
or  appearing  to  fill  the  bladder  entvely ;  we  b«ai| 
still  more,  the  expansion  is  greater ;  sad  ve  (21 
heat  it  till  tiie  pressure  increases  so  much  thit  i 
exceeds  that  whick  the  bladder  is  capable  of  heinn^ 
and  the  bladder  bursts.  This  is  a  simple  iks^ 
tion  of  the  fact  of  increase  of  temperatai«a*iie{ 
expansion,  and  also  causing  increase  of  ^rmjit 
Let  us  now  consider  t^e  question  of  speafiv  be;t 
and  let  me  hero  caution  you  as  to  the  diilt»tx 
between  the  words  "heat**  and  " tempentnii'* 
This  caution  is  neoeasarv,  for,  as  I  am  about  to  sai? 
you,  heat  may  be  added  to,  or  taken  from,  &  U<lf 
without  oorresponding  change  of  temperatan. 

Experiment  has  proved  that  different  sohds  ui 
fiuids  require  varying  quantitieB  of  heat  to  Ir  pa 
into  them,  or  to  be  taken  frcim  them,  is  onk  to 
increase  or  lower  their  temperature  thnm^  vs 
given  range.  The  amount  of  heat  ahsarbei  or  1 
given  off,  as  the  case  may  be,  by  auy  rafastdik.>  tt 
vary  its  temperature  through  any  given  niunbu'cf 
degrees,  is  termed  *'  specific  heat.**  | 

A  "quantity**  or  an  "amount'*  of  heBts 
always  spoken  of  as  so  many  "heat  unita"  » 
"thermal  units.**  By  an  T<^g^»«^  **heatunh"i 
meant  that  amount  oi:  heat  neoeaaazy  to  zaise  1I>  cf 
water  fromSO'l"  to  40-1*  Fahr.— i.e.,  theMooant  .1 
heat  necesaary  to  raise  lib.  of  water  at  the  tempes* 
ture  of  its  greatest  density,  1"  Fahr. 

Of  all  Ix^es,  water  is  the  one  which  oppo«  rr 
^[reatest  resistance  to  a  change  of  temperatiire.  ra* 
IS  to  say,  it  requires  a  greater  amount  of  hat>.- 
parted  to  it,  or  abstracted  from  it,  to  cause  s  p^K. 
change  of  temperature  in  it,  thiui  does  aoj  iC:? 
solid  or  liquid  we  know.  Water,  therefore,  »  v-< 
as  the  standard  of  comparison,  and  its  qwcifie  \>£ 
is  taken  as  unity.  From  this  it  follows  tbt^ 
specific  heat  of  all  other  bodies,  whether  solid,  i!::~ 
or  gaseous,  must  be  expressea  in  frsctioiu,  ->r  £ 
parts  of  unity.  The  speicific  heat  of  water  it^j  t 
not  absolutely  constant  at  all  temperature.  - 
becoming  slightly  increased  at  212°  Fahr.,  or  t:  tt 
boiling  point ;  but  it  is  sufficiently  constant,  i\  C 
events,  lor  us  to  ignore  the  variation. 

Tou  will  now  comprehend  the  definitii'O 
specific  heat.  It  is  the  ratio  of  the  quautitf  of  tn^ 
necessary  to  raise  or  to  lower  a  given  weight  of  r.t 
given  body  through  a  given  variation  of  teof^ 
ture — say  one  degree—^  the  quantity  of  hail^ 
quired  to  raise  or  lower  the  temperature  of  a&e>{U 
weight  of  water  through  the  same  yftra^  ( 
temperature. 

Begnault's  experiments  have  told  us  that  > 
specific  heat  of  cast  iron  is  -12983,  thwefore  I-'-^ 
X  200''  X  llb.=25-966heatumte.  The sameeyn- 
menter  givea  the  specific  heat  of  mercury  as  'i^^^ 
therefore  -03332  x  200»  x  lib.  =  6-664  best  nn^'. 
or  in  oUier  words,  about  ith  the  heat  needed  tnrs* 
lib.  of  water  200°  would  raise  lib.  of  cast  iive  .*' 
while  j^th  the  heat  reouired  for  the  water  «i>i 
raise  the  same  weight  of  merouxy  through  thr  s*:^' 
temperature;  ana,  as  between  the  two  mfUA 
nearly  four  timea  as  much  heat  would  be  r^^- 
to  raise  the  same  weight  of  mercury  throttgtt  '•^' 
same  range. 

One  of  the  distinguishing  charaotariitics  f<l  ^ 
gases  is,  as  we  shall  now  mid,  that  their  i)*«*-^' 
heat  does  not  vary,  under  similar  conditions,  tc  2A- 
appreciable  extent. 

Let  us  put  this  difference  of  the  specific  he&*  >* 
gases,  under  different  oondiUons,  into  fieuro '  -^^ 
specific  heat  of  a  gas — say  air — ^when  the  Talu&<^' 
kept  constant,  but  the  pressure  is  allowed  to  ft*"' 
as  the  heat  is  imparted  or  abstracted,  u  1'?'.  ''- 
practicaUy  |th  of  that  of  water,  but  the  f^-^' 
heat  of  tdxe  same  gas  (air),  when  the  voluci'  * 
allowed  to  vary  as  the  heat  is  impaxtad  or  alrtrv*^ 
but  the  pressure  is  kept  constant,  is  '238,  or  a  * '-' 
less  than  ^th  of  that  of  water.  Ton  will  fer  tiu 
the  ratio  between  the  two  is  as  1  to  1*408. 

This  is  the  way  in  which  this  question  of  ti^  i-* 
f eranoa  of  the  specific  heat  of  gases,  ondir  ^vr^ 
conditions,  is  usually  stated  in  tne  textbosb .  >- « ^ 
has  been  pointed  out  by  Sir  Frederick  Bn*»«; 
and  others  that  the  bare  statement  thwc^° 
hardly  intelligible  and  is  incomplete.  <W|^ 
that  Uie  increaae  of  the  ipeoifio  hettt  of  a^  *^ 
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in  order  th»t  the  gas.  in  increaaina  ita  voli , 

be  capabla  of  ditplaaiig  that  poition  of  the  atmo- 
tfbtn  vhich  it  does  displae*— that  u  to  nj-,  if 
While  muntainiiig  tha  tompersture  eooiituit  we 
allowed  the  shot  to  biotb  tarwnrd  in  a  gun,  and 
uaiuning  that  no  work  «u  raquired  tor  moTing 
that  iJiot,  and  that  no  heat  was  lost  in  an?  way 
whatam,  then  the  extra  amount  of  spedSc  heat 
which  the  gaa  would  require  as  itM  volume  increased 
would  be  aiactly  that  nacenu;  to  oTennqie  the 
prennre  of  tha  atmoaphera,  and  to  do  the  work  of 
diiptadnK  that  portton  of  it  which  would  be  occu- 
piM  bj  ue  ineresaed  Ttdoma  of  the  gas. 

We  hare  one  more  queation  of  heat  to  cotuider, 
which  almoat  logically  follows  from  that  which  wa 
jiut  diacuned,  aod  that  ia  "  latent  heat." 

Let  us  take  water  again  for  our  illustration.  A 
«ertaui  definite  addition  of  heat  is  necessary  to  raise 
any  giTeo  weight  of  water  each  degree  of  tempera- 
ture up  to  the  boiling  ^int ;  but  then,  in  order  to 
change  the  water— wiuch  is  at  boiling  point — to 

tfimpnatoTe,  a  loi^  quantity  of  heat  haa  to  be 
added,  which  seems  to  totally  disappear,  and  can 
only  be  caused  to  reappear  by  reciaoging  the  gas 
(steam)  into  the  fluid  water.  As  a  fact,  we  may 
look  upon  steam  am  a  mixture  of  heat  and  water 
the  heat  really  being  absorbed  by  the  particles  of 
water  at  the  mne  of  its  change  into  steam,  and  not 
making  itself  sensble  in  the  mstmment  with  which 
we  raeaaare  -the  heat ;  and  we  may  also  look  upon 
water  as  a  mixture  of  heat  and  ice.  Yon  know  we 
can  tell  hy  the  sense  of  touch  the  diBerence  of  tem- 
perature of  a  body.  Now  if  it  were  possible  for 
us,  without  burning  ourselvce,  to  put  our  honda 
into  boilinif  water  and  realise  its  temperature,  we 
^ould  saSer  no  more  from  the  heat  than  we  should 
by  putting  our  bonds  into  steam  at  atmospheric 
pressure  ;  and  yet  we  find  by  experiment  that,  in 
order  to  change  the  fluid  (water)  into  the  bm 
(steam),  we  must  add  a  quantity  of  heat  wUcii 
would  be  Buffident  to  raise  the  temperature  of  the 
water,  if  it  remained  as  water,  9G6'G^. 

James  Watt  was  one  of  the  earliest  to  discoTer 
and  publish  this  fact  of  latent  heat  in  reference  to 
water  and  steam,  and  in  1781  he  estimated  tha 
Dumber  of  heat  units  necessary  to  make  the  change 
in  lib.  of  water  as  950,  but  he  iubsoquently  put  the 
numerical  value  at  960.  Corrections  were  mode  by 
BeEnauIt,  based  on  experiments  which  he  had 
made,  and  his  formula  gives  the  true  value — namely, 
flfl6li  units — aa  the  quantity  of  heat  which  dis- 
appoora  or  becomes  latent  when  each  lib.  of  water, 
at  a  temperature  of  boiling  point,  is  transformed 
into  steam,  which  will  only  be  at  the  some  tem- 
perature. Further,  I  most  remind  you  that  in 
order  to  change  lib.  of  ice  at  3T  into  water  which 
is  only  at  tha  same  temperature,  I42-<  units  become 
latent  or  diaappear.  You  will  now  fully  realise  the 
Decesaity  for  the  caution  not  to  confnse  the  terms 
*'  heat     and  "  tempera tvire." 


A  SCIEHTIFIC  WILL-O'-THE-WISP." 

ATEBY  interesting  experiment  that  illustrates 
the  phenomena  of  oombustion,  destmctiTe 
distillation,  and  the  relatiTe  apedflc  gravity  of 
gases  is  Qluatratad  in  the  cat  accompanying  this 
article.  The  experimeut  depends  upon  the  well- 
bown  fact  that  an  organic  substance  oontaining 
hydrogen  when  heated  to  a  hi^  temperature 
«volvea  gas.  This  is  seen  in  the  candle.  The 
body  of  the  flame  is  oompoesd  of  gaa  evolved  by 
desUractive  distillation  from  the  orguiio  material  of 
which  the  candle  is  composed.  This  material  ia 
melted  by  the  heat  of  the  flame,  ia  drawn  by 
capillary  action  mto  the  wick,  and  is  there  he«ted 
to  so  high  a  degree  as  to  evolve  a  large  amount  of 
gss.     A  well-lniown  experiment  used  to  prove  the 

Sreeenoe  of  this  gas  consists  in  lowering  into  the 
ame  the  end  of  a  glass  tube  held  nearlr  vertical. 
The  hot  ni  from  the  interior  of  the  flame  rises 
through  this,  and  cui  be  lighted  at  its  top  several 
inches  distant  from  the  flame. 

There  ia  a  simpler  way  of  showing  it,  which 
requires  still  less  apparatus.  If  a  taaSie  ia  lighted 
and  allowed  to  bum  a  few  minutes,  the  wick 
becomes  vary  hot.  If  it  is  now  blown  out,  enough 
heat  will  be  present  in  the  wick  and  its  contents  to 
cause  the  evolution  of  combustible  vaponr.  It  can 
be  reooenised  by  a  white  columa  of  vesicular  matter 
rising  Ilka  a  fine  mist  from  the  candle.  Ifa%htsd 
match  ia  held  in  thia  rising  column  a  few  mches 
above  the  candle  flame,  the  vapour  will  ignite  and 
will  carry  the  flame  down  to  the  wfck  wi&  a  quick 
flash,  and  the  candle  will  be  relighted.  It  foUowa 
that,  if  the  residual  heat  left  in  the  wick  is  sufficient 
for  the  evolution  of  this  amount  of  gas,  the  far 
hotter  flame  acting  on  the  some  material  must 
evoWa  atill  more. 

In  the  experiment  shown  in  the  cut  soma  feature* 
of  the  laat-deooribed  phenomenon  are  utilised  to 
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prodnce  what  may  be  called  a  parlour  will-o'-the- 
wisp  or  iijH'w-fatnut.  A  wide- mouthed  bottle,  such 
OS  a  pickle  or  preserve  jar,  ia  filled  with  carbonic 
adi]  ESS.  To  do  this  a  quaniity  of  soiliiim  bicar- 
bonate or  baking  soda  i*  placed  in  it,  and  mora 
acid  is  poured  over  the  dry  salt  as  it  lies  on  the 
bottom  of  the  jar.  Dilute  sulphuric  add  is  perhaps 
the  best,  but  "        -■-   --' >-- 


a  filled  ai 


overflowing. 


introduced.  This  will  give  it  timo  to  get  hot  and 
into  full  combustion.  The  jar  being  filled  with  gas, 
the  candle  is  gently  lowered  into  it.  The  flame 
surrounding  the  wick  is  extinguished  as  it  reaches 
and  is  lowered  down  into  the  carbonic  acid  fas,  but 
i(  all  is  rightly  managed,  the  flame  wiQ  continue  to 
bum  on  the  surface  of  the  gas  like  a  veritable 


Iftei 


)lunu 


inds  the  disconnected  floating 
flame  disappears  for  want  of  natriment.  The 
candle  may  now  be  removed  and  relighted,  and  a 
variation  upon  the  experiment  may  be  shown.  It 
is  again  lowered  into  the  gas  in  the  jar,  and  ia 
extinguished,  leaving  the  same  floating  flame.  But 
before  the  latter  expiree  the  candle  is  steadily  raised. 
As  it  reaches  the  flame  and  emerges  from  the  jar, 
it  is  lighted  again,  and  coutinuee  to  bum  as  before. 
The  flame  that  is  left  behind  it  on  the  surface  of  the 
carbonic  add  gas  acts  like  the.mateh  in  the  experi- 
ment last  alluded  to,  and  relights  the  wick. 

To  perform  the  experiment  successfully,  the  sir 
of  the  room  must  be  very  still  and  undisturbed. 
In  place  of  the  candle  a  small  ^oas  jet  may  be 
used  ooiuected  to  a  gas  burner.  The  gas  will  rise 
from  the  jet  immersed  in  the  jar,  and  will  bum 
upon  the  surface  as  in  the  case  of  the  candle.  But 
the  experiment  is  not  as  full  or  complete  as  when 
the  candle  is  used,  and  it  is  not  easy  to  obtain  so 
distinct  and  marked  a  separation  between  the 
source  of  gas  and  the  Same  when  ordinary  gas  is 
employed. 


FINDING  THE  CORRECT  TIKE. 

nH£  drawing  represents  a  simplt 


inland 


ipensive 

by  measuring 

the  lenith  distance  of  the  sun,  It  is  easily  made, 
being  entirely  of  wood,  except  the  fastening,  two 
screw-eyes,  and  two  thin  pieces  of  steel  at  H  andB, 
each  having  one  end  screwed  fast  under  the  bottom, 
and  the  other  end  free,  so  that  it  can  be  moved  up 
and  down  by  a  screw-eye  through  the  wood  above 
it  to  level  the  instmnient.  A  piece  of  an  old  saw 
blade  will  serve  for  each  of  these.  The  drawing 
shows  the  constroctioa.  The  bottom,  uprighte,  and 
braces  are  boards  Cpine,  oedar,  or  redwood,  well 
seasoned  and  stroigbt  groined,  so  as  not  to  warp), 
about  3iin.  wide.  Tha  bottom  one  may  be  about 
Stt.  long,  and  the  others  about  in  the  proportion 


eraesentei 
Un  each 


_  _  each  side  of  the  bottom,  to  rtiflon  it,  a  thin 
strip,  Sin.  wide,  is  fastened  by  screws.  Between 
these,  at  L  and  O,  two  rectangular  blocks,  having 
their  tops  in  the  same  plane,  and  used  to  lay  the 


level  on,  are  Simlj  screwed  to  the  bottom.  At  A, 
about  a  foot  below  the  top  of  the  taller  upright,  is 
an  opening  «T«ntiTig  downward  from  the  ontade,  so 
that  the  sun  can  shine  thmugh  it  when  at  a  con- 
siderable elevation,  and  cov^ed  on  the  inside  with 
a  piece  of  sheet  zinc  or  tin  pierced  with  a  small  pin- 
hole. The  sun  shining  througb  this  minute  hole, 
toecBrda  the  opposito  epd,  will  form  an  imon  of 
itself,  as  at  S,  If  in  this  case  the  upright,  AB,  is 
vertical,  it  is  evident  that  the  angle,  SAB,  will 
be  equal  to  the  apparent  zenith  distance  of  the  sun. 

,- ,.._       ..._       ,__. .__5       o_i      ,.,_      ^g|g 


the  inside  of  the  smaller  upright  and  brace,  i 
divided  by  a  number  of  equidiatant  horirontal  lines, 
whoM  distance  apart  should  be  aboot  half  the 
diameter  of  the  sun'a  image,  so  that  when  ita  centre 
is  on  any  one  line  the  edges  will  Just  touch  the 
lines  next  above  and  below.  The  Unea  should  be 
numbered. 

Whan  this  has  been  done,  tha  instrument  is  placed 
on  the  floor  near  an  open  window,  through  which 
the  sun  ia  ahining,  in  auch  a  pontioa  that  its  image 
may  fall  on  the  scale.  Tha  two  ends  are  supported 
on  strips  of  wood,  a  toot  or  more  in  leii^,  as 
shown  in  the  figure,  to  correct  the  iuequohttea  of 


the  floor.  The  one  at  B  has  a  screw-eye  and  metal 
strip  for  levelling  tranaveriely.  The  one  at  C  con 
be  pushed  over  vaa  Boor  to  keep  the  image  near  the 
middle  of  the  scale  while  observing.  The  instru- 
ment having  been  levelled  transverseTr  by  the  screw- 


This  observation 


jf  the  times  whai  it 

line,  or  when  the  tun  ie  of  the  same  altitude  in  the 

morning  atid  the  afternoon,  is  vary  nearly  the  troe 
time  of  noon.  It  would  be  exactly  were  it  not  for 
the  Bun's  dionge  in  declination.  The  correction  for 
this  (only  a  few  seconds)  is  readily  calculated,  and 
when  applied  Kives  the  correct  time  of  noon  by  the 
wateh.  The  diBeronce  between  this  and  the  true 
time  of  noon  given  in  the  almanac  is  the  error  of  the 
watch.  The  error  of  the  watch  being  kuown,  we 
know  the  true  time  ot  each  observation,  and  having 
this  and  the  latitude  of  the  phice,  the  corraaponding 
zenith  distance  of  the  sun  can  be  computed.  In  the 
same  way  it  can  be  found  for  other  lines,  and  a 
table  of  all  the  angles  made,  to  be  used  fur  finding 
the  time  by  a  single  observation  in  tlie  morning  or 
afternoon.  The  angles  found  iu  this  way  being  the 
true  aenith  distance  ot  the  sun's  centre,  they  require 
no  corrections,  such  as  hare  to  be  made  for  semi- 
diameter  and  refraction  when  a  sextant  is  used, 
and,  with  a  sensitive  level,  can  be  measured  quite  as 
accurately.  In  order  to  have  theimags  well  deflned 
on  the  scale,  the  part  where  it  is  formed  should  be 
well  shaded  by  either  covering  a  part  ot  the  window 
or  by  hailing  a  pasteboard  or  paper  screen  on  the 
upright  with  a  bole  in  it  opposite  A,  or  by  both, 
this  iostrument  ia  in  use  at  Santa  Barbara,  Cal.,  tor 
regulating  the  town  clock.  Before  the  dty  had 
raHroad  commumcation  it  was  found  eapedally 
useful.  HuKh  D.  VaU. 


"DEOP  A  PENNY  IN  THE  SLOT." 

T  Tin)£R  a  title  somewhat  similar  to  the  above, 
U  but  identical  in  meaning.  Prof.  E.  J,  Houston 
calls  attention  to  the  antiquity  of  the  modem 
devices— so  far  as  the  idea  is  concerned. 

If  King  Solomon  found  it  so  difficult  to  be  original, 
hnw  mndi  more  so  must  it  be  now  that  so  many 
" le  the 


aatly 

, pau-  ■ 

_.    ..         ittle  hesitation  is  eiperit 

calling  the  readers  of,  the  El»ctrieal  irurtd  to  a  very 
curious  instance  of  a  reoent  invention  that  appears 
to  have  been  known  and  used  before  the  Christian 
era.  I  refer  to  an  unquestioned  antidpation  of 
apparatus  of  the  type  of  "  Drop  a  nickel  in  the 
akil,"  tc    I  trust  Oiat  the  novelty  of  the  referenoe 


434 


ENGLISH  MEOHANIO  AND  WORLD  OP  SCEENCB:   No.  1,269. 


JvLi  Id,  m. 


miy  warrant  niT  calling  attention  to  it.  Thos. 
Ev^bank,  in  hia  '^Hydraulics  and  MechanicB,'*  pub- 
Hshod  in  New  York,  1851,  describes  on  pp.  38o  and 
387,  a  device  referred  to  by  Heron  or  ^ero  in  his 
"  Spiritalia."  The  '*  SpiritaUa  "  was  published  by 
Bafdus  in  the  17th  century,  and  contained  an  ex- 
posare  of  many  of  the  fniuds  of  the  Eg^tian 
hierarchv.  In  this  work  will  be  found  a  description 
of  a  dence  for  automatic  dispensing  of  the  purifying 
water  by  the  wonhippert  on  their  entrance  to  the 
temple.  Bj  a  strange  coincidence  Jive  draehtna 
were  required  to  operate  the  apparatus.  **  In 
mtidea  hoc  est  in  raga  tiaeri/lcit  it^'eeto  quinque 
arachmorum  numisntate  aqtui  ad  impergendnm 
«^i«i^"— "  Spiritalia,**  XXl.— i.e.,  a  coin  of  five 
urachouD  bem^  cast  into  the  vase,  the  water  will 
run  out  for  sprmUing. 

The  following  description  of  the  apparatus  re- 
ferred to  was  published  b^  Ewbank  in  1851,  in  his 
**  Hydraulics  and  Mechanics"  already  referred  to. 
*'  From  Heron^s  description  of  the  figure  we  learn 
that  heathen  priests  also  made  it  (water  for  ablu- 
tion) a  source  of  revenue ;  the  vessels  containing 
lustial  water  not  always  being  open  for  public  use, 
free  of  charge,  but  closed,  and,  like  a  child's  money- 
box, provideid  with  a  slit  at  the  top,  through  which 
a  certain  sum  was  to  be  put  before  the  donor  could 
receive  any  of  the  purimng  contents.  In  the  Tase 
JUfe  draehnue^  or  about  7o  cents,  were  required,  and 
no  less  sum  could  procure  a  drop,  although  as  much 
more  misht  be  put  in  as  the  donor  thou^t  proper. 
The  de^oe  is  a  very  neat  specimen  of  ruigious 
ingenuity,  and  the  more  so  since  it  required  no 
atlending  minister  to  keep  it  in  play.  We  may 
Judge  of  other  apparatus  belonging  to  the  old 
temples  by  the  talenf  displayed  in  this.  Near  one 
side  is  a  cylindrical  vessel,  it  is  this  only  that  con- 
tained water.  A  small  tube  attached  to  the  bottom 
is  continued  through  the  side  of  the  vase^  where  the 
liooid  was  discharged.  The  inner  onfice  of  the 
tube  was  formed  into  the  seat  of  a  valve,  the  plug 
of  which  was  fixed  on  the  lower  end  oz  the  per- 
pendicular rod^  whose  upper  end  was  conneotea  by 
a  bolt  to  a  honxontal  lever  or  vibrating  beam.  One 
end  of  that  was  spread  out  into  a  flat  didi,  and  so 
arranged  as  to  receive  on  its  surface  evervthing 
dropiMd  through  the  slit.  The  lever  turned  on  a 
pin  or  fulcrum,  very  much  Uke  a  pump-handle.  As 
the  weight  of  tne  rod  kept  the  valve  dosed  while 
nothing  rested  on  the  broad  end  of  the  lever,  so  no 
liquid  could  escape ;  but  if  a  numbw  of  coins  of 
suffldent  weight  were  dropped  through  the  slit 
upon  the  end  of  the  lever,  the  valve  would  then  be 
opened,  and  a  portion  of  the  liquid  escape.  The 
quantity  flowing  out  would,  however,  oe  very 
small,  not  only  from  the  contracted  bore  of  the 
tube,  but  from  the  fact  that  the  valve  would  be 
open  only  for  a  moment,  for  as  the  lever  became 
inclined  from  its  horixontal  position  the  pieces  of 
money  would  slide  off,  and  the  efflux  would  as 
quickly  be  storoed ;  the  apparatus  would  then  be 
ready  to  supply  the  next  customer  on  the  same 
terms.*' 


SCIENTIPIC   NEWS. 
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Bunahlne  at  Qreenwlch.— The  number  of 
houn  of  bright  sunshine  recorded  at  Greenwich 
during  1888  by  the  Gampbell-Stokes  sunshine 
instmmant  was  1068,  which  is  about  250  hours 
below  the  average  of  the  preceding  eleven  years, 
after  making  allowanoe  for  difference  of  the  indi- 
cations with  the  Campbell  and  Campbell-Stokes 
instruments  respectively,  and  it  is  333  nonrs  below 
that  of  1887  recorded  with  the  same  uutrument. 
The  aggregate  number  of  hours  during  which  the 
sun  was  above  the  horixon  was  4,465,  eo  that  the 
mean  proportion  of  sunshine  for  the  year  was  0*239, 
constant  sunshine  being  represented  by  one.  A 
comparison  has  been  made  of  the  reocids  of  the 
Can^Mll  and  Campbell-Stokes  instruments  for  the 
twelve  months  from  1886,  June  Ist,  to  1887,  May 
31st,  with  the  result  that  the  former  legistered  1 ,256 
hours  of  bright  sunshine,  whQe  the  latter  registered 
1,361.  It  would  appear,  therefore,  that  the  indi- 
cations of  the  former  instrument  require  to  be  mul- 
tiplied by  the  factor  1  '086  to  make  them  comparable 
with  those  of  the  latter. 

Tjiotoii  mm  a  Diuretic— Dr.  Dnjardin-Beau- 
mats  stited,  at  a  meeting  of  the  Paris  Academy  of 
Medicine,  that  he  had  vwified  the  diuretic  action  of 
this  mbstaaoe.    He  had  tried  to  ascertain  whether 

gucoee  had  not  the  same  diuretic  action  as  lactose, 
e  foimd  that  with  a  doee  of  100  grsmmes  of 
Slucoee  in  two  litres  of  milk  per  day  an  abundant 
iursab  was  produced,  whereas  two  litres  of  milk 
given  alone  did  not  produce  any,  and  he  mentioned 
as  a  curious  feet  that  at  this  dose  the  glucoee  did 
not  aippmr  in  the  urine— «t  least,  not  m  the  first 
dayv.  He  was  led  to  dednoe  from  M.  S^*s  commu- 
nication that  all  saccharine  prinoiples  may  poasess 
diuretic  properties.  He,  however,  recognises  the 
advantsge  of  lactoee  over  ^ucoee,  because  the  first 
does  not  pass  into  the  nnne,  whereas  the  second 
renders  patieata  diabetic.  He  therefore  considers 
it  aeoeesary  to  make  further  reeearches  on  this  sub- 
ject, with  the  view  of  ascertaimng  whether  there 
wtModd  be  any  ineoBTsnienoe  in  rendering  a  subject 
glyooflazie  in  ocder  to  eaaae  his  dropsy  to  disappear. 


THE  comet  discovered  by  Mr.  Barnard 'on 
Juno  24  has  been  observed  from  several 
European  stations,  and  Dr.  Kreutz,  of  Kiel,  his 
calculated  an  orbit,  from  which  it  appears  that 
the  comet  passed  perihelion  about  the  3rd 
inst.  (July  2-8884  Berlin  M.T.).  Its  position, 
according  to  Prof.  Krueger,  will  be  July  22, 
Berlin  midnight,  R.A.  3h.  41m.  238.  ;  N.  Dec. 
49"  17*9'.  As  the  distance  from  the  earth  is  in- 
creasing, the  comet,  which  was  only  **  faint  '*  at 
discovery,  will  become  fainter,  though  visible  in 
powerful  telescopes. 

The  comet  discovered  by  Mr.  Barnard  on 
March  31,  known  as  1889  b,  passed  perihelion  on 
June  10*636  Berlin  M.T.,  and  is  increasing 
slightly  in  brightness,  though  even  at  the  end 
of  this  month  it  will  be  less  than  at  time  of 
discovery.  Its  position  on  July  27,  Berlin  mid- 
night, will  be  K.A.  5h.  5m.  538. ;  N.  Dec. 
10^  7*7'. 

Barnard's  famous  comet  of  last  year  (1888  e)  is 
now  decreasing  in  brightness ;  but  on  June  3  he 
noticed  that  it  had  only  one  tail,  which  followed 
tlie  nucleus  and  pointed  almost  directly  to  the 
sun.  The  position  on  July  23,  BerUn  midnight, 
will  be  R.  A.  20h.  23m.  448.  ;  S.  Dec.  T  68*9', 
when  it  will  still  be  more  than  twice  as  bright 
as  at  time  of  discovery. 

The  superintendent  of  the  United  States  Naval 
Observatory  communicates  to  No.  194  of  the 
Astronomical  Journal  a  paper,  by  Prof.  Hark- 
ness,  on  the  **  Masses  of  Mercury,  Venus,  and 
the  Earth,  and  on  the  Solar  Parallax."  Four- 
teen determinations  of  the  mass  of  Mercury  and 
nineteen  of  that  of  Venus  have  been  made ;  but 
the  separate  values  differ  largely  amongst  them- 
selves, 80  that  a  rediscussion  of  the  original  data 
appears  to  be  desirable.  The  result  of  his  inves- 
ti^tion  is  that  the  mass  of  Mercury,  compared 
with  that  of  the  Sun,  is  sro^Aam  but  vrith  a  large 
probable  error;  that  of  Venus,  tthVii*  He 
determines  the  mass  of  the  earth  to  be  yjn^», 
compared  with  that  of  the  sun,  and  from  this 
deduces  a  value  of  the  Solar  Parallax  amounting 
to  8-795"  ±  0016". 

It  is  stated  that  Sir  Edward  Watkin  is  the 
purchaser  of  '*the  summit  of  Snowdon,*'  and 
has  intimated  his  intention  to  offer  a  site  on  the 
summit  to  the  Royal  Astronomical  Society  for 
the  erection  of  an  observatory. 

The  eclipse  of  the  moon  on  Friday  last  does  not 
seem  to  have  afforded  any  opportunity  for  useful 
observations,  as  in  most  plsioes  the  weather  was 
too  cloudy. 

Miss  C.  W.  Bruce,  of  New  York,  has  sent  the 
sum  of  fifty  thousand  dollars  to  the  Harvard 
College  Observatory  to  be  applied  in  the  con- 
struction of  a  telescope  having  an  objective  of 
about  24in.  aperture,  and  a  focal  length  of  about 
lift.,  to  be  used  for  photographic  purposes,  and 
also  for  the  advancement  of  astronomical  science. 

Father  Chevalier,  S.J.,  director  of  the  Sikawei 
Meteorological  Observatory,  near  Shanghai,  has 
issued  one  of  his  bulletins  containing  a  study  with 
diagrams  of  the  two  typhoons  which  were  ex- 
perienced in  South  China  during  August  last. 
The  charts  prepared  by  Father  Chevalier  are  of 
much  value. 

The  international  congress  to  determine  the 
most  suitable  methods  for  carrying  out  the  photo- 
graphic charting  of  the  heavens  will  be  held 
in  Paris  from  August  22  to  September  3. 

Deputv  Surgeon -Gieneral  Francis  Day,  F.R.S., 
LL.D.,  C.I.E.,  died  last  week.  Excepting  the 
venerable  Dr.  Henry  John  Carter,  who  surWves 
him,  hd  was  the  greatest  of  Indian  naturalists  of 
the  passing  generation.  He  was  appointed  to 
the  Madras  Establishment  in  1852,  and  after 
taking  part  in  the  military  operations  then  in 
progress  in  Burmah,  for  which  he  received  the 
meo^,  he  thenceforward  devoted  himself  exclu- 
sively to  the  study  of  the  fishes  of  India,  and  in 
numerous  papers  to  scientific  journals  placed  on 
permanent  record  a  miss  of  iniformation  on  the 
subject.  His  type  collection  of  Indian  fishes  is 
in  the  Imperial  Muaeom  at  Calcutta ;  he  con- 
tiibated  collections  also  to  the  Natural  Hi8t<»y 
Museums   at   Sydney,     Leyden,     Berlin,     and 

I  Florence,  and  to  the  British  Museom,  to  which 
he  also  sent  bis  remarkable  collection  of  Indian 
crabs.     After  his  retirement  from  the  Madras 

'  Medical  Staff  in  IS77  he  devoted  himself  to  the 
study  of  the  fishes  and  fisheries  of  the  United 


Kingdom,  publishing  a  large  woii  on  tV  <\il. 
ject,  entitled  "  The  Fishes  of  Gnat  Britdia  utl 
Ireland,"  in  1880— 83.  In  recognition  ( V* 
eminent  services  to  Indian  piscioli^gy.  Dr.  I>, 
was  created  a  Companion  of  the  Order  o{  t- 
Indian  Empire  in  1885,  and  was  ako  fma^^x 
about  the  same  period  with  ihs  Croat  d  ib^ 
Order  of  the  Crown  of  Italy. 

The  death  is  announced,  at  the  age  of  axtv- 
five,    of    Dr.    Charlea  Elam,   SI.D.,F.R.(.  V, 
** first  gold  medallist'*   in  medicine  at  hjr^ia 
University   in    1846.    I>r.  Elam  to  a  v^.. 
minous  writer,  and  among  his  more  imporur. 
works  may  be  mentioned  the  following:  ''Mnli. 
cine.  Disease,  and  Death ;  being  an  Inqairr  .v- 
the    Progress    of  Medicine  aa  a  Practical  An" 
1870:  "A  Physician's  Problems,"  ISTo.'m. 
Cerebria  and    other   Diseases   of   the  Bnin." 
1872 ;  and  "Winds  of  Doctrine;  being  an  Exsr.- 
nation  of  the  Modem  Theories  of  Aoinni'iitst 
and  Evolution,"  1876.     He  was  also  the  auu^: 
of  treatises  on  *' Moral  and  Criminal  Epidflatx" 
**  Civilisation,'*  **  Illusions  and  HaUacinatit;!iO 
"Liberty   and     License    in    Science,"  "TV 
Gospel  of  Evolution,"  and  "  Man  and  Scicit. ' 
and    of  numerous  contributions  to  the  mt^.Vil 
journals. 

Mr.  Neilson,  a  name  well  known  to  i^c- 
terested  in  locomotives,  died  the  other  dar  ir  b  ' 
seventieth  year.  Walter  Montgomerie  X^i'v 
was  bom  in  Glasgow,  and  was  trained  n  L- 
uncle's  works  at  OaklMink  Foundry  a«  a 's- 
chanical  engineer.  He  founded,  in  coiiiai./i : 
with  the  late  Mr.  Kerr,  the  Hyde  Park  L.  - 
motive  Works ;  but  subseqnentlv  he  enteroi  .-: 
partnership  successively  with  Mr.  Mitchell.  \ii 
Dubs,  and  Mr.  Reid.  He  retired  from  Xmii-^ 
about  ten  years  ago. 

It  may  be  as  well  to  remind  those  who  thhi  * 
sending  mpers  to  the  British  Association,  ^t^ 
meets  at  Newcastle  on  Sept.  II,  that  thev  -i  -. 
forward  abstracts  to  the  general  secretanes  ta  • 
before  August  U,  indicating  the  section  in  n.j 
the  papers  are  proposed  to  be  read. 

The  meeting  of  the  American  Associatioa  rl 
be  held  at  Toronto,  commencing  on  Augiuc  :• 
Special  arrangements  have  been  made  for  s  6- 
cussion  in  Section  B  on  the  dynamometric  .n 
magnetic  methods  of  obtaining  absolatem^^x- 
ments  of  electric  currents,  when  Prof.  T  <tt,' 
of  the  Rose  Polytechnic  Institute,  will  buv'-* 
the  subject,  and  will  exhibit  some  of  thv  W-: 
forms  of  Sir  W,  Thomson's  electric  'wlii- 
During  the  session  a  meeting  will  Ije  heM  ^-^ 
the  object  of  forming  a  National  Chemical  iy>.i  *; 
with  head-quarters  at  Washington. 

The  French  Association  will  this  yeu  y^- 
mence  its  session  on  August  8,  almost  as  a  au^' 
of  course  in  Paris.  The  (German  Aasrt:.*» 
(Naturalists  and  Physicists)  will  comnxax  ti 
session  at  Heidelbeig  on  Sept.  17. 

Sir  M.  Hicks-Beach,  in  replving  to  a  'jaa^-" 
in  the  House  on  Monday  witJi  referenct :  '-i 
designs  now  encumbering  the  rooms  %t  i- 
Patent  Office,  stated  that  there  are  o04  volcz^r 
of  expired  designs  in  the  Patent  OfiSce.  H<br 
been  in  communication  with  the  Master  "!'  t^ 
Rolls  and  the  Lords  of  the  Committee  of  Cnor  :^ 
on  Education  with  regard  to  their  mn-ri!^' 
South  Kensington.  The  Master  of  the  RuU?  s* 
assented  to  their  removal,  and  the  ]>partic*.:>: " 
Science  and  Art  have  applied  to  the  Tr*»*=^ 
that  authority  may  be  granted  for  the  pron*^ 
occupation  of  part  of  the  wall  space  of  a  i^^^^  - 
the  Exhibition  galleries  in  Qoeen^s-gate.  l<*i'* 
Tiesaury  refuse  sanction  to  such  an  smne^^^'- 
These  designs  ought  to  be  placed  where  the;  '^ 
be  utilised,  and  it  might  be  desirable  to  t.'- 
them  formed  into  separate  collections  and  I  'a>- 
in  the  chief  seats  of  the  industries  thev  n^K^-' 

A  novel  feature  of  the  Edinboigh  TnircT^^' 
Extension  Scheme  was  inaugurmted  on  .Satun 
last,  when  the  membeia  of  the   Phyn-^enr" 
Oass,  which  is  being  conducted  at  the  IV  ' 
sophical  Institution,  had  an  excursion  o^  *' 
Firth  of  Forth.     The   puty,   numberin?  isr 
ladies  and  gentlemen,  eaded  round  Inchi^ti:!  t^ 
up  the  f^irth  as  £ar  as  Qacensferry,  THunou:  ( 
I^ith  in  the  evening,  after  a  crmsn  vbicii  ^ 
the  means  of  conveving  a  groal  aaosat  "i  ^' 
stnxction  in  a  very  plaoasnt  mannet.    Dr  ^^'^' 
Robert    Mill,    the    lectarer,   HsiBted   1?  ^ 
Peaitey,  of  the  CA^llrtwr  Emdidm,  ^^' 
in  operation  various  fonns  of  deep-**  tir?^ " 
meters,  dredi^s,  and  tow  Beta,  vnf  </  ^^  "* 
were  lent  for  the  oocasioQ  br  the  l^hfrrN^r^ 
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for  Scotland.  The  demonstration  was  accom- 
panied by  an  informal  lecture  on  the  physical 
and  biological  conditions  of  the  Firth  of  Forth. 
The  obfiervutions  which  were  made  on  the  tem- 
perature of  the  estuary  showed  that  the  surface 
water  was  about  one  degree  warmer  than  at  the 
bottom,  and  that  it  increased  at  the  rate  of  one 
degree  for  every  five  miles  towards  the  river. 
Thus  at  Inchkeith  the  surface  temperature  was 
found  to  be  64-5'',  at  Inchcolm  55  7,  and  at 
Queensferry  66-8.  This,  it  was  pointed  out,  is 
the  typioil  distribution  of  the  temperature  in  an 
estuaiy  in  summer.  A  number  of  interesting 
biolo^cal  specimens  were  also  obtained  and 
described. 

A  congress  on  *'  Physiological  Psychology,*' 
is  to  be  held  in  Paris  from  Aug.  5th  to  the  10th. 
The  president  is  Prof.  Charcot,  and  the  general 
secretary  Prof.  Charles  liidiet,  15,  Rue  de  Li 
Universitd,  to  whom  aU  inquiries  should  be 
addressed.  Amonnt  the  English  members  of 
the  committee,  wnich  includes  representatives 
from  every  country  on  the  Continent  and  from  the 
United  States,  are  Prof.  Bain,  Mr.  F.  Galton, 
Dr.  Hughlings  Jackson,  and  Dr.  de  Watteville. 
The  subjects  for  discussion  comprise — 1.  Muscu- 
lar Sense.  2.  Share  taken  by  Movement  in  the 
Formation  of  Images.  3.  Is  Attention  always 
Determined  by  Affective  States?  4.  Statistics  of 
Hallucinations.  5.  The  Appetites  in  Idiots  and 
Imbeciles.  6.  Are  there  among  the  Insane  Motor 
Impulsions  apart  from  Ima^s  and  Ideas}'  7. 
Psychical  Poisons.    8.  Heredity.    9.  Hypnotism. 


LETTERS  TO  THE  EDITOR. 


-•^^ 


The  Kew  Qeoloffloal  Kap  of  France.— The 
great  chart  of  France,  showing  the  g^loncal 
formations  of  the  country  on  a  scale  of  1 -500,000th 
has  at  length  been  completed,  and  a  copy  deix>sited 
with  the  Academy  of  Sciences  at  Paris.  It  is  over 
50  years  since  MM.  Dufrenoy  and  Elie  de  Beaumont 
published  a  geological  map  of  France  on  the  same 
scale,  and  since  that  period  the  rocks  of  the  different 
provinces  have  been  more  intimately  studied.  In 
1882  the  new  general  n^p  was  begun  under  the 
suDerintendenoe  of  the  Commandant  Prudent,  and 
published  by  the  Depot  of  Fortifications.  It  has 
just  been  finished,  and  is  an  example  of  the  most 
accurate  cartography.  Local  geologists  have  con- 
tributed to  the  work*  as  well  as  the  Grovemment 
surveyors,  and  the  scale  of  1 -500,000th  has  been 
adopted  in  deference  to  the  wish  expressed  at  the 
Groological  Congress  at  Boulogne  in  1881,  so  that 
different  countries  can  more  easily  compare  the 
map  with  their  own.  The  acaXe  of  colours  recom- 
mended at  that  congress  has  also  been  followed— 
that  is  to  say,  the  sedimentary  series  is  represented 
by  the  colours  of  the  spectrum  in  their  regular 
order.  Thus  the  trias  is  coloured  violet, 
the  Jurassic  blue,  the  cretaceous  green,  and 
the  tertianr  yellow.  Eadi  of  these  general  colours 
is  subdivided  into  shades  which  are  deeper  accord- 
ing as  the  rocks  are  more  ancient.  This  is  thn 
fixit  time  the  method  has  bqen  employed  on  a  large 
work,  and  it  has  given  every  satisfaction,  since  it 
allows  the  systems  of  rocks  and  their  different 
gradations  to  be  readily  recognised.  The  eruptive 
rocks  have  been  coloured  in  different  shades  ofred, 
and  the  crystalline  schists  in  carmine.    As  for  the 

Srimary  rocks,  on  which  ihe  congress  came  to  no 
ecision,  the  authors  of  the  map  have  been  guided 
by  the  same  principles  in  dioosmg  ttieir  tints.  The 
Suurian  has  therefore  been  coloured  a  flesh  pink, 
and  the  Devonian  a  red  brown.  The  tarboniferous, 
according  to  old  habit,  has  been  coloured  a  black 
and  deep  grey,  while  the  Permian  is  represented  by 
a  yellowish  grev.  No  fewer  than  50  shades  are  em- 
ployed ;  but  all  are  easy  to  distingui^.  They  are 
obtained  by  superposition,  or  difference  of  intensity, 
from  13  colours.  The  entire  chart  consists  of  48 
sheets,  and  it  is  exjpeoted  to  prove  very  useful  to 
the  nation  from  an  mdustrial  point  of  view. 

The  IiooomotiTe  a  Fire-Engine. — It  is  stated 
tiiat  the  Pennsylvania  Bailroad  Company  has  decided 
to  make  another  innovation  in  its  serrice  by  placing 
on  engines  a  connection  with  the  steam  pump,  by 
which  a  hose  can  be  attached,  and  in  case  of  wee  be 
of  great  service.  Whenever  a  smash-up  or  wreck 
of  passenger  cars  takes  ptlace,  eapedsily  in  the 
Printer,  when  the  car  stove  is  doing  its  best,  a  great 
xnany  Uves  are  lost  by  fire.  The  new  arrangement, 
it  is  hoped,  will  prevent  a  great  many  casualties. 
A  few  days  ago  it  was  ^ven  a  test.  The  apparatus 
was  attaciied  to  an  ordmary  shifting  engine,  and  at 
a  given  signal  the  pump  was  put  in  motion.  The 
hose,  which  will  be  about  the  length  of  six  cars, 
will  be  carried  on  the  tender.  It  is  ^so  proposed 
to  equip  the  crews  of  the  various  trains,  and  train 
them  in  the  fire  drill.  If  they  prove  successful,  a 
nmnber  of  passenger  engines  wm  be  equipped. 

The  University  of  Durham  will  henceforth  confer 
degrees  in  music,  after  examination,  upon  students 
who  have  preriously  passed  certain  examinations  in 
general  education. 


[  W4  do  not  hold  oundveM  retpoiuibU  for  Om  opinion$  oj 
our  eorregpondents,  Ttie  Editor  reapeet/ully  rtquuts  that  ail 
oommunicationt  ^iould  fra  drawn  up  as  bri^g  tupouibU.] 

AU  eommunieationt  should  he  addrcsMtd  to  th4  EoiTOB  of 
lAeEKOLiHH  MscHAKic,  332,  Strandf  W.C. 

AU  Cheques  and  Posi^ffics  Orders  to  be  mads  payahle  to 
J.  Fassmors  EoWASOg. 

^«*  In  order  to  /aeilitate  r^ertnee.  Correspondents,  when 
speaking  of  any  Utter  previously  inserted,  wiU  obliye  by 
wtentioning  the  iim«i^  o/  the  LeUer,  as  w$U  as  the  page  on 
which  it  appears, 

**  I  would  have  everyone  write  what  he  knows,  and  as 
much  as  he  knows,  but  no  more ;  and  that  not  in  ttiis 
only,  but  in  all  other  subjects :  For  such  a  person  may 
have  some  particular  knowledge  and  ezpenenoe  of  the 
nature  of  such  a  person  or'suoh  a  fountain,  that  as  to 
oUier  things,  knows  no  more  tiian  what  everybody  does, 
and  yet.  to  keep  a  clutter  with  this  little  pittance  of  his, 
will  undertake  to  write  the  whole  body  of  physicks,  a  vice 
from  whence  great  inconveniences  dcoiYe  their  original." 
"■ifoniaignt^s  Essays, 

•  mm 

BSD  SPOT  ON  JUPITSB. 

[30142.] — Fob  a  long  time  past  there  has  been  a 
complete  dearth  in  the  pages  of  the  **  E.  M."  of 
anything  relating  to  the  aspect  of  the  planet  Jupiter, 
and  many  will  aoubtless  nave  welcomed  witn  de- 
light Dr.  Terby's  interesting  note  on  the  planet  and 
the  red  spot  on  p.-  414.  I  have  observed  the  last- 
named  marking  several  times  durinc  the  present 
apparition  of  Jupiter  with  my  6^in.  Ciuver  ren<)ctor, 
power  170,  and  whilst  my  observations  agree  in 
general  with  Dr.  Terby's,  in  indicating  that  the 
spot  has  become  again  more  uniformly  sombre,  yet 
they  apparently  differ  slightly  from  his  in  some 
respects.  Thus  I  have  several  times  seen  the  south 
following  margin  edged  by  a  nazxow  dark  border, 
a  last  remnant,  it  is  to  be  presumed,  of  the  former 
annular  appearance  of  the  spot.  A  small  dark  speck 
has  also  been  seen  on  several  occasions  at  the  fol- 
lowing extremity.  A  similar  dark  spot  was 
frequently  seen  in  former  years  at  the  preceding 
end,  and  on  the  6th  of  July  last  a  minute  dark  speck 
was  a^ain  visible  on  the  preceding  tip.  With  these 
exceptions  the  spot  seems  to  me  very  nearly  uniform 
in  tint,  and  it  is  not  a  difficult  obJMt  with  my  aperture 
on  an  average  night.  Just  preceding  it  is  an  ill- 
defined  whitish  patch,  which  was  luso  visible  last 
year. 

I  hope  that  some  other  observers  will  give  the 
results  of  their  observations  upon  this  planet,  which 
now  forms  such  a  tempting  object  m  the  evening 
sky.  Perhaps  also  Dr.  Terby  will  kindly  say  if  he 
has  seen  the  little  details  mentioned  above. 

July  12.  A.  Stcmley  WlUiama. 


FOIiABIS. 

[30143.]— You  may  possibly  think  the  following 
worth  recording.  On  July  5th,  when  the  moon  of 
7*6  days  old  was  low  down,  definition  good,  though 
a  little  unsteady,  directing  my  4in.  refractor  witti 
power  of  120  to  Polaris,  merely  fot  the  sake  of 
testing  one  of  its  adjustments,  I  was  struck  by  the 
appearance  of  a  companion  I  had  never  noticed 
before,  and  which  both  a  friend  and  myself  had 
certainlv  missed  three  nights  previously  when  ex- 
nressly  looking  for  the  well-known  comes,  1  satis- 
fied myself  repeatedly  of  the  reality  of  the  exist- 
ence of  this  new,  as  well  as  of  the  true,  companion, 
but  thought  no  more  about  the  matter  till  the  next 
morning,  when,  looking  with  another  object 
through  back  numbers  ox  the  "E.M.,"  I  chanced 
to  catch  sight  of  letter  23001  in  Yol.  XXXIX. 
p.  436,  where  Mr.  Binns  describes  the  same  appear- 
ance, and  ehdting  remarks  from  *'  F.B.A.S.^'^  and 
others,  subeequently  drew  it  precisely  as  I  had 
noticed  it.  Mr.  Binns  was  employing  a  larger 
aperture,  but  had  to  contend  against  much  stroni^er 
moonlight.  The  coincidence  of  the  dates  of  the 
jrear  being  almost  identical  (Mr.  Binns*8  observa- 
tion being  July  6,  1884)  may  be  worthy  of  notice ; 
but  though  we  are  familiar  with  the  fact  of 
variability  often  agreeing  closely  with  the  period  of 
the  earth's  revolution,  it  must  be  contruy  to  all 
experience  to  find  stars  having  such  a  marvellously 
brief  period  of  visibility  as  these  observations  would 
point  to. 

Newbury.  Bev.  J.  U.  Bacon. 

QASSENBI— ^  B00TI8. 

[30144.]— In  letter  30092,  n.  389,  Mr.  Herbert 
Ingall  speaks  of  the  crater  I  have  called  atten- 
tion to  m  my  previous  letters,  as  being  on  the 
N.W.  partof  thefioor.  If  Mr.  H.  Ingall  will  again 
read  my  letters,  he  will  see  that  the  crater  in 
question  is  on  the  top  of  the  N.W.  wall,  at  a  place 
where,  so  far  as  I  know,  no  crater  has  been  seen 
before.  Mr.  Ingall's  own  drawing,  as  well  as  the 
one  of  Mr.  Geo.  P.  B.  Hallowes,  p.  413,  bear 
witness  to  this.  Perhaps  Mr.  Ingall  has  been  led 
astray  by  a  minute  object  coining  out  of  the  diadow, 
in  my  sketch,  p.  257,  near  the  place  where  the  crater 
was  found  on  May  11th.  But  his  object  is  not  a 
crater,  but  a  small  nillock. 


On  July  8,  from  8h.  to  flOh.  the  N.W.  portion  of 
the  wall  of  Gassendi  and  a  portion  of  the  wall  of 
the  "  Spoon  '*  or  crater  A  was  on  the  terminator.  At 
the  place  where  the  crater  is  I  saw  a  break  in  the 
wall,  much  larger  than  the  crater,  covered  with 
shadow.  Soon  after  a  lower  and  thinner  portion  of 
the  wall  was  lighted  up :  but  still  a  larger  shadow 
than  the  crater  obtained  on  the  W.  About  I  Oh., 
when  the  moon  was  about  to  disappear  behind  my 
house,  the  circular  form  of  the  crater  was  apparent, 
but  the  air  had  become  so  unsteady  on  account  of 
irradiation,  that  definition  was  quite  spoilt.  I  also 
noticed  during  this  observation  tnat  eitner  debris  or 
lava  was  seen,  as  if  a  stream  had  run  down  from  the 
crater  down  to  the  valley,  and,  of  course,  out  of 
Gassendi.  A  short  distance  W.  of  the  crater 
another  break  on  the  wall,  covered  at  first  by 
shadow,  but  giving  place  soon  after  to  a  thinnir 
portion  of  the  wall,  exists,  and  has  a  much  larger 
stream  of  debris,  which  appeared  to  me  as  of  a  spongy 
character,  brighter  than  tne  rest  of  the  slope.  On 
this  stream,  near  the  top,  I  found  a  very  small 
crater  never  seen  before  bv  mo.  On  the  9th,  crater 
faintiy  seen  through  douas. 

In  answer  to  qu^  69076,  I  have  several  times 
observed  ^  Bootis  this  season.  My  best  observation 
I  ma^  last  evening  with  my  lO^in.  mirror,  by  With, 
power  750  +,  I  saw  two  round  discs,  all  but 
divided^  with  hardly  any  appenda^,  the  oompaiiion 
being  distinctly  seen  smaller.  I  estimated  its  position 
at  310^.  As  for  the  distance,  as  the  star  is  rather 
large,  I  suppose  it  is  about  0*4 ',  or  perhaps  less.  I 
should  be  glad  to  know  its  exact  distance. 

July  13.  O.  M.  Oandibert. 

MOON'S    POSITION. 

[30145.]— "  F.R.A.S.,"  in  letter  30115,  of  July 
12th,  is  somewhat  in  error  as  resards  the  position  of 
place  where  the  moon  is  vertical  at  oh.  4m.  on  Aug. 
24th ;  5h.  4m.  is  solar  time,  and  must  be  transformed 
into  sidereal  time  before  it  can  be  added  to  the 
sidereal  time  at  noon. 

The  sidereal  time  at  5h.  4m.,  Aug.  24th,  is 
15h.  16m.  39'02s.,  from  which  taking  the  riffht 
ascension  of  the  moon,  we  have  6h.  23m.  10*4aB., 
and  this  converted  into  solar  time  gives  6h.  22m.  7'69s. 
west  of  Greenwich.  The  point  over  whidi  thn 
moon  LB  vertical -is  therefore  not  north  and  tc^t  of 
Vera  Cruz,  but  north  and  east  of  it. 

A.  Dixon. 


0BSBBVAT0B7  FOB  £2— OliOOB-QUN— 
COMPBBSSED  AIB. 

[30146.] — I  SEDBsac  my  promise  of  a  week  or  two 
ago.  Taking  my  dimensions  for  an  observatory 
from  "Astronomy  for  Amateurs,*'  I  found  8ft. 
s(^uare  reoommenaed  for  a  telescopie  of  5ft.  lensth. 
Digging,  then,  a  foundation  9in.  deep,  I  demolisned 
a  small  danger  house  (for  I  used  to  be  a  pyrotechnist 
before  I  turned  practical  astronomer)  to  supply  the 
few  necessary  bricks  needed  to  keep  the  wooden 
structure  off  the  groimd,  and  this  wooden  house  I 
proceeded  to  build  of  stout  quartering  and  weather 
board.  For  shelter,  however,  I  utilised  a  few  yards 
of  spare  Forfar  (tent-making  having  been  another  of 
my  trades),  and  with  this  suitably  waterproofed, 
constructed  a  high-pitched  span  roof  having  a 
ridge  of  light  wood  supported  by  two  iron 
r<y&  which,  being  bent  into  elbows  at  their 
lower  extremities,  and  working  in  sockets  on  the 
top  of  the  wall-plates,  allow  of  the  whole  roof  being 
expedition^  put  np  and  down,  like  the  hood  of  a 
carriage.  'Diis  dispenses  with  the  extra  cost  of  a 
substantial  roof  rolling  back  on  extended  wall- 
plates,  and  allows  of  the  ridge  and  one-half  the 
canvas  being  kept  up,  if  desir^,  as  protection.  It 
is  at  the  same  time  very  manageable,  and  in  the 
worst  storms  of  this  year  has  been  absolutely 
weather-proof.  When  I  state  that  the  timber- 
merchanrs  bUl  was  £1  18s.,  I  have  probablv  said 
enough ;  but,  of  course,  shall  be  only  too  glad  to 
furnish  any  further  particulars. 

"Experimenter"  (query  69070)  may  try  the 
device  quoted  from  the  (Jardcfiers'  ChronieU  by 
"Saul  Kymea"  in  the  "E.M.,"  Vol.  XXIII. 
p.  464,  on  the  understanding  that  it  by  no  means 
follows  that  a  scare  or  trap  which  answers  in  one 
locality  will  succeed  equally  well  in  another.  Few 
persons  in  this  part  of  the  country,  at  least,  will 
believe  that  in  some  places  rats  may  be  caught  in 
sins  unconcealed  and  unbaited ;  yet  it  is  a  simple 
fact  tiiat,  staying  once  at  a  retired  house  among  the 
Cumberland  lakes,  I  caught  a  number  of  rats  in 
this  way,  continuing  my  trapping  with  great 
success  until  I  had  the  misfoitune  to  catch  the 
family  cat. 

It  will  probably  suffice  "  G.  C.  T."  (query  69054) 
to  know  (I)  that  air  is  commonly  under  a  pressure 
of  15lb.  to  the  square  inch ;  and  ^2)  that,  tempera- 
ture remaining  the  same,  its  volume  is  inversely 
proportional  to  the  pressure  it  is  subjected  to. 

Newbury.  J.  M.  Bacon. 

DAYXiaHT    OBSEBVATIONS. 

[30147.]— I  SZNCEBELT  trust  that  our  most  re- 
spected correspondent,  "  F.H.A.S.,"  will  not  think 
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me  rude  or  oaatankeroaa  when  I  ny  that  I  cannot 
•free  with  him  when  he  says  (refeninf^  to  the 
wrakatao  dost)  "  then  would  every  partide  of  it 
aboTS  the  horison  hare  been  illuminated  by  the  sun 
4iUk0  in  hit  neighbourhood  and  in  that  of  the  pole.** 
The  italics  are  mine.  What  I  meant  to  imply  was 
qnite  the  opposite  of  this— vii.,  that  the  illumina- 
von  of  a  reil  of  dnst  interposed  between  the 
obsenrer  and  the  son  would  be  very  apparent,  but 
the  same  veil  oppo$ite  the  nm  would  De  far  leu 
illtiminated.    Am  I  wronff  in  this  ? 

On  Satordar  morning  last  (July  13),  at  an  hour 
before  noon,  X  easily  picked  up  Mercury,  and  noted 
that,  although  it  was  at  its  greatest  westeriy 
elongation,  and  should,  therefore,  have  exhibited 
exactly  a  half-disc,  it  dimnctly  had  a  crescent  shape. 
Power  200.  • 

Jnly  15.  Herbert  IncaU. 

XBBV    SIOHT    AJSTD    OBUBSFTIAL 


[30148.}— This  is  a  subject  on  which  I  think  there 
has  been  too  little  exchange  of  Tiews.  It  has  been 
feoQched  i^Km  in  the  ''  E.M.,*'  and  I  was  in  hopes 
that  conemoKidents  would  follow  it  up  arter 
"FJEtJLS.^^  proposed  that  Mr.  Dixon  should  try 
at  what  distance  he  could  distinguish  a  smaU 
I  shall  m  this  letter  maxe  a  few  state- 
its  on  the  subject,  and  in  another  will  give 
why  I  think  some  have  discerned  the 
it  of  Venus  with  the  naked  eye. 

On  the  question  of  seeing  stars  with  unaided 
Tiskm  there  has  been  much  written  that  is  mislead- 
ing. When  young  I  read  in  "  Joyoe*8  Scientific 
Dialo|ni8s,**  *«thsi,  in  viewing  the  heavens  witii 
the  naked  eye,  we  are  very  much  deceived  as  to 
the  sappoeed  number  of  stars  that  are  visible  at  any 
time,  it  is  generally  admitted,  and  on  good  autho- 
rity, too,  that  there  are  never  more  than  one  thou- 
asnd  stars  visible  to  the  sight,  unassisted  by  glasses, 
at  any  one  time,  and  in  one  place.**  It  is  therein 
njlamfd  that  we  see  objects  wbidb.  we  take  for 
iHilK.'wii  of  sftazB,  owing  to  the  rays  of  li^ht,  in 
traveffing  so  fiv,  being  subiect  to  numberless 
reflections  and  refractions.  **By  means  of  these, 
other  rays  oi  U^i  come  to  the  eye,  eveiy  one  of 
whidi,  pprtiape,  impii  esses  npon  the  mind  the  idea 
of  wo  many  sniaiate  stan.  Hence  arises  that  optinl 
taHMcy  by  which  we  are  led  to  believe  the  stan 
which  we  see  are  iunumerable.** 

Now  these  qootatioDS,  particularly  the  latter,  are 
■iiieadfng.  f^  penons  of  ofdinazy  sight  readily 
know  wfaisther  or  not  what  fliey  see  are  stars.  I, 
ayHlf,  for  a  mimhw  of  yeaia  was  under  a  wrong 
from  the  above  and  similar  statements 


BOW  to  be  generally  admitted  that  about 
sn  in  the  eubre  heaiene  are  visible  to  the 
ye.  There  is  no  donbt  bat  this  is  true  when 
to  penons  of  ordinary  sight,  but  that  it 
It  below  the  number  that  can  be 
>f  keen  sight.    I  believe  there  are 


br  tboae  oi 

of  dearer  vision  than  myself,  and  yet  I  know 
I  auHt  see  many  more  stars  than  is  said  to  be  seen. 
Ob  a  good  m^aX  I  count  eleven  in  Pleiades ;  once  I 

If  a  sqoarb  be  drawn  between 
rith  its  sides  equal  to  the 
them,  I  count  in  sndi  apace  16  or 
19  stars.    WithiB  the  square  of  the  Great  Bear  I 

and  sometimes  nine  staza. 
in  the  Milky  Way  in  whidi  I  could 
lie.  Mr.  Burrows,  in  No. 
390,  asks  if  '*D.  B.  L.'*  can  separate 
c*  c*  Lvne,  with  hiir  lin.  telescope?  Mr.  Burrows 
hsmeen  would  leuuiie  only  a  very  ■nail  power  to 
do  tibe  feat  when  ne  can  ^*  see  a  crescent  as  such  cut 
of  a  ^l^KBBy  at  the  distance  of  48  yards.** 
jest  my  power  of  vision,  and  I  can  see  the 

Any  persoa  with  a  little 
han  Mr.Burrows  or  mjielf 
Bspfiiiiifwt:  Itakeapieoe 
ci  ciuaa^Yamed  brown  paper,  and  auke  two  noles 
it  with  a  thin  pan,  their  eentres  exactly  |in. 
I  plaee  the  same  before  a  reading  lamp 
ad  B>  hadic;  at  tbe  distance  of  16ft.  I  see 
the  two  botes  just  flMarsted,  at  the  distance  of  24ft. 
drawn  out,  but  not  rtistinflly  as  two,  just  as  I  see 
£m3ob  Lyre  on  a  good  rnptt. 

The  first  time  I  tried  to  see  Tenns  in  the  daytinu 
I  was  saiM—f  i]      I  knew  that  she  would  be  near 


rxjaaa 


JTist  five  1 


I  doaday,  Xov.  Kith,  IS>S7,  ao  that  would 
cotaizJy  be  a  good  mark,  and  at  10.25  a.m.  I  saw  ' 
■oott  ia  her  last  quarter,  and  Venus 
diametexs  bdow.  If  a  tine  had  been 
lorthem  cnsp  of  the  moon  to  Tenus 
Ca^^eRntlr,  and  another  from  the  same  point , 
tLro:]^  <>ti>er  cusp,  they  would  have  formed  an 
\d  a  iittfe  over  KjP.  Yenns  at  the  time  looked 
star  of  the  seoood  magnitade,  and  was  of  a 
pale  gzeeo  hae,  that  being  the  sky  tint  at  the  time. 
The  cua  also  waa  fining  at  the  time,  and,  on  looking 
hack,  I  aee  it  w&ald  be  two  days  bi^ore  new  moon. 
▲  white  abit  paased  over  both  four  minutes  after. 
I  mav  sav  also  thst  this  was  Ote  nearest  to 


my  knowledge. 


the  I 


a  sight  of  Mercury 
do  better 


than  quote  here  from  a  letter  of  my  own  which 
appeared  in  the  Neweaatle  Daily  Leader,  Jan.  29th 
of  this  year.  "I  went  out  hopeful  on  Friday 
evening,  January  25th,  and  knowing  where  to 
look,  in  a  few  mmutes,  and  at  6.20,  I  caught  the 
pleaong  sight.  He  showed  up  jBne,  of  ^very 
white,  clear  and  distinct ;  there  was  no  mistaking 
him.  He  shone  out  between  very  deep,  thinly- 
stratified,  black  douds,  whidi  wwe  rapioly  moving 
from  north  to  south.  A  little  below  the  bright 
object  was  a  deep,  dark  horizontal  stratum  of 
doudj  stretching  a  long  way  across  the  horison  and 
reaching  down  to  it.  Out  oehind  it  and  above  it 
was  a  light  rosy-tinted  sky,  and  with  the  exception 
of  a  few  small  stratified  douds  immediately  above 
the  large  mass,  all  was  &irly  dear  up  to  the  hei^rht 
of  Mars,  over  whidi — and  over  Venus  as  weU — 
there  floated  large  dark  douds.  Fortunately,  about 
two  minutes  after  I  caught  sight  of  Mercury,  and 

i'ust  after  he  had  reappeared  from  being  obscured 
^  )y  a  smaU  black  doud,  Venus  and  Mars  came  fairly 
in  view,  and  twice  within  two  minutes  I  saw  Venus, 
Mars,  and  Mercury  by  glancing  across  the  almost 
straight  line  they  form  lu  present.  That  line,  from 
Venus  through  Mars  and  Mercury,  and  continued 
to  the  horizon,  would  form  an  angle  with  the 
horizon  of  about  45  deg."  Mercury  appeared 
three  times  as  far  from  Mars  as  Mars  from  venus. 
Stretching  over  a  period  of  two  weeks,  I  saw  Mer- 
cury on  five  dififerent  nights.  And  it  was  very  in- 
teresting to  see  how  the  tiiree  planets  changed  the  ir 
apparent  relative  positions  in  that  period.  L.  T. 
Fleming,  in  let.  29619,  p.  479^  mentioned  seeing  Mer- 
cuiy  on  Feb.  2,  that  ako  being  one  of  the  dates  on 
which  I  saw  the  planet.  I  would  have  sent  a  copy  of  a 
diagram  I  drew  on  the  subject  at  the  time,  were  it 
not  an  unreasonable  request  to  ask  its  insertion. 
Bedlington.  T.  Blaoklock. 

A  FOBTKIG-HT  IK  IiAKSLAHD. 

[30149. j — A&  the  season  for  holiday  tours  is  fast 
approaching— if,  indeed,  it  has  not  already  begun — 
and  as  probably  a  number  of  the  readen  of  the 
"  EJtf.'*  are  thinking  of  the  English  Lake  District 
for  their  present  summer's  tour,  a  few  words  regard- 
ing the  (^oioe  of  routes  and  localities  worth  visiting, 
aoded  to  some  general  remarks  touching  the  prob- 
able expense,  &c.,  may  not  be  entirdy  out  of  place 
in  your  columns,  albeit  the  subject  cannot  be  in- 
duded  in  "scientific  information.*'  I  might  as 
well  mention  that,  having  spent  years  of  my  life 
among  the  Cumberland  mountains,  and  wanaered 
far  and  wide  through  almost  evexy  part  of  Went- 
mordand,  I  am  prepared  to  give  a  Uttle  advice  to 
those  who  undertake  a  tour  for  the  first  time. 

It  is  a  very  common  mistake  to  imagine  that  the 
whole  of  Lakeland  can  convenientlv  be  exolored 
from  one  point  as  centre,  to  which  the  traveller  is 
to  return  towards  the  end  of  each  day — ^a  mistake 
systematically  encouraged  by  hotel  people.  No 
matter  where  their  particular  hotel  be  situated, 
they  will  assure  you  it  is  the  best  centre.  Of  course, 
by  taking  carnages,  and  caring  nothing  about 
fatigue  or  of  enjoying  more  than  a  passing  view  of 
scenes  that  require  hours  for  their  thorou^  appre- 
ciation,  much  may  be  done  from  either  Windennere 
or  Keswick  as  neadquarters ;  but,  a«nming  the 
tourist  to  have  a  wish  to  see  as  much  as  he  can, 
and  wiUi  the  least  waste  of  time  and  exertion,  I 
fhould  recommend  him  to  change  his  centre  at  least 
twice  during  his  tour.  Thus,  he  might  spend  a  part  of 
his  time  in  the  Windermere  nei^bourhood,  which  in- 
dudes  the  village  of  Windermere,  Bowness,  Amble- 
side, beside  su^  charming  lakeside  hotels  as  thoee  of 
Lowwood,  the  New  Ferry,  and  others,  and  part  in 
or  in  the  vicinity  of  Keswick.  Young  men  bent  on 
mountain  c-Iifnt»ng  may  find  it  in  many  reelects 
better  to  put  up  at  some  of  the  small  country  inns 
(whidi,  however,  christen  themsdves  in  all  cases 
"hotds"),  such  as  those  at  Buttermere^JVastdale 
Head,  Bosthwaite,  and  Langdale.  These  are 
generally  good,  and  cheaper  than  the  more  imposing 
establishments  in  tosms.  I  have  found,  as  a 
bachelor,  that  15s.  a  day  covers  your  expenses  at  a  big 
hotd ;  and  I  have  never  been  able  to  do  it  mudi 
cheaper,  although  my  tastes  are  by  no  means 
extravagant.  I  will  suppose  that  the  tourist  has  a 
fortnight  at  diflimml — althou^,  as  a  matter  of  fact, 
the  most  intoesting  excursions,  assuming  the 
weather  to  be  fine  during  the  time,  can  be  accom- 
plished in  a  vreek.  The  Lake  District  may  be 
entered  at  various  points,  but  for  people  from  the 
South,  pohaps  Windermere  or  Penrith  are  most  to 
be  preferred.  Penrith,  I  mav  observe,  is  worthy  a 
mocning,  owing  to  the  remarxable  antiquities  in  its 
iwimffilTstr  neighbourhood — e.g.,  the  fine  old  Nor- 
man ruin.  Brougham  Castle ;  San^  Arthur's  Bound 
Table,  Maryboron^  &e.  Leaving  the  train  at 
Penrith,  your  route  would  be  vi&  Pooley  Bridge  and 
UUswater  to  Patteidale,  whence  the  carriage  road 
leads  you  ovw  Kirkatone  Pass  to  the  Vallev  of 
Windermere ;  but  a  day  inight  wdl  be  aookt  about 
Patterdale.  a  moat  beautiful  locality.  The  moun- 
tain Hdvellyn  can  be  ascended  from  there.  It  is  of 
no  use,  however,  toiling  up  aav  high  mountain 
except  the  wether  be  abnormally  dear;  and,  in 
my  opinion  (and  I  have  been  up  neurly  every  peak  in 
theLake  country)  the  most  diarauag  viewsare  always 


obtained  from  the  lower  i  It  i  stiiws    i  ■g.»LosriM« 
FeU  CGrasmere),  Catbdki  (KaB«iik\  hmlm 
^Rowdale),  Baanerdale  KaoCt  (Battoneni.ttc 
Four  days  may  be  devotei  to  the  WmdcmaR 
district  and  excursions  from  it,  thsR  Use  pabhf 
conveyances  every  fine  day  from  snersl  ol  the 
hotds  to  UUswater,  GoniflfeaB  I^fce  vfxqn  vtui 
you  can  go  by  rail  to  Fumem  Abbey),  kc  Ustbi 
Windennere,  you  next  go  to  Graamtst  byeos^v 
omnibus,  where  two  days  asay  ba  ^teotia  cxjikinBf 
the  beautiful  valleys  m  Longdale.    Fe«  ptitx  ^ 
the  Lake  country  can  vie  with  Orsaaat  is  poiaSuf 
scenery.    The  uive  from  Wiialfviawe  Staina  to 
Keswick  (21  miles)  is  perhaps  the  finest  in  Eo^jaa, 
but  in  no  part  is  it  more  baaiitlfsl  tbaa  &>r« 
Bydal  and  Grasmere.    In,  and  ia  the  tiebitT  't 
Keswick  are  numerous  capital  iioAela,  aad  si  aaj  <ik 
of  them  a  few  days  may  be  mnt  ia  seons  De- 
wentwater,  Baasenthwaite  Lan,  aad  nukm;  S 
round  (public  conveyances  evary  day)  of  h-::m* 
dale  and  Buttermere.    I  conader  ths  I7  iar  tk 
most  striking  di^'s  excnrBoo  ia  the  Lake  I^itri^ 
but,  instead  of  doing  it  in  one  day,  I  diodd  a«T  % 
three  to  the  route,  spending  a  coiqile  of  ni^  li 
Bosthwaite  and  one  at  Butteimae.   There  in 
most  beautiful  walks  in  Borrowdale«  mskb*  W 
thwaiteyour  headquarters,  andfrom  there  vou  cu  b 
a  day  visit  that  wud  lake  Wastwater,  most  of  tk 
way   to   it,  however,   being  only   a  wmj-ntd. 
Buttermere   is   good  for  monntam  wilki;  «d.  A 
course,  is  Borrowdale  and  Wastdak  Head.   At  iS 
these  outlying  places  thei«   is  ample  work  f:.:i 
pedestrian,  and  he  will  inobahly   aomse  bismif 
Setter  than  in  the  gayer  localitiBS,  where  toons? 
mostly  abound.    I  need  hardly  say  thai,  a»  I  bn 
sketchediL  the tourendsat Keswick.  AllovmietoaU 
a  few  words  regarding  walking  toon.  Acipiulto 
days*   walk   is   the  following  :— First  d^y:  Fno 
Keswi^   walk   or   drive   over   Honister  ma  ta 


Buttermere,  and  thence  (after  a  good  loiv-b  viik 
by  the  Scarf  Gap  and  Black  Sail  passes  to  Wi5s!k* 
Head,  where  you  sleep.  Second  day :  Take  t  rrk 


and  dimb  eitiier  Scawfell  Pike  or  Great  <j>bk 
indeed^t  is  easy  to  do  both  theee  moontsin.*  a  1 
day.  lliird  day :  Wastdale  Head  to  GruzDm.  ^ 
Boesett  Gill  and  Langdale.  Fourth  dAv:  Aisf 
the  coach  road  to  Thirlmere,  and  thence  opertS; 
mountains  (there  is  more  than  one  route}  to  %>.ar 
wick. 

In  conclusion  I  would  advise  the  trmrdltf- 
never  to  go  on  a  high  mountain  by  hnnsrii,  ^ 
always  to  have  some  companion,  pref erablr  oqp  v^ 
knows  the  way ;  (2)  to  wear  strong,  well-MiSei 
boots,  and  (3)  to  carry  a  shower-proof  coat,  nb* 
even  despises  an  umbrella.  The  Lake  disthet  bo 
extremely  rainy  locality. 

Charing.  '•  ^  ^' 


WHAT  18 


ALCOHOLIC 
TlOVf 


[30150.1— Thb  question,  "What  if  Alcoi^ir 
Exhilaration?  "  is  one  requiriiu^  a  deal  ol  ^i^sm- 
ing.  If  I  take  the  question  rightly,  I  should  be  £• 
dmed  to  say  it  is  that  state  which  is  produced  ba 
stardiy  and  other  foods  which  are  capable  of  bea: 
converted  into  alcohol  in  nature's  own  Uban&;7 
— the  digestive  system.  . 

We  know  if  a  man  takes  a  larger  qui^ti^ 
food  th"*  is  required  for  his  oonstitutioii,  orxa:i 
the  digestive  system  is  cmble  of  converting  int'  ( 
fit  state  for  the  support  of  the  body,  it  nssan  of :: 
the  feces  practically  untouched.  So  I  think  tt  t 
with  alcohol;  nature  prepares  &om  thef^odtue 
a  certain  quantity  of  alcohol  during  the  ^'f:-^- 
ferments— just  that  quantity  which  the  ooftftjtat:^ 
of  the  individual  demands,  but  no  more :  thi&  I 
take  it,  is  alcoholic  exhilaration ;  any  quantitr  l«* 
yond  tiiis  point  is  an  excess. 

Of  course,  one  man  requires  more  alcohol  tix 
another,  and  in  each  case,  provided  safficient  it. 
proper  food  is  taken,  I  believe  nature  is  «^>tbi»  <"< 
supplying  that  quantity,  with  one  provis<>-ttaB»j 
that  the  digcative  organs  are  not  impaired.  T^ 
average  adult  is,  I  think,  able  to  get  rid  of,  sod  b^ 
about  los.  of  alcohol  (abeolute)  daily  without  lar- 
thing  approaching  an  appreciable  quantitr  mb{ 
fountl  in  the  nrme.  ^. 

It  requires  an  aloohol  to  go  to  tiie  brsin.andtta 
doubtM,  acoonn^  for  the  jaded  student  or  jsw^ 
sional  man  requiring  more  stimulants  or  al^^* 
t>»n  the  average  manual  labourer.  My  opui>« ' 
this :  a  young  person  in  health  really  reqoim  ^ 
mora  aloohol  than  nature  supplies  from  the  fo"^ 
butthatinBcknessandold  age  a  little  sdmolaat  c 
the  fbrm  of  alcohol  is  sometimes  vary  baneSdAl  :<^ 
fact,  in  many  cases,  absoluteij_naoesiag.^^ 


A   TIOEB*8   BLCrW. 

[30151.1— A  HOW  beautifnl  subject  of  sfutoai-'*! 
investigation  is  the  fiwaana  of  an  aduU  msl«  «P»^ 
men:  »a  sabstaaee  nearly  as  heavy  as  «^*iJ: 
structaxe  of  the  most  powerful  elsit*^  ^, 
imainiiable,  the  mnades,  stnews,  and  eurrvd  oittJu 
weapons  at  the  extremity  giving  the  idea  of  b;*- 
catapults,  projecting  and  withdraning  jt  «^: 
bundi  of  hooked  weapons:   and  whmIsT<^ 
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be  foicum  of  the  nobis  qiudnipsd  I  mm  about  to 
escribe  meaimred  (ico  frri  t\i  ineA/t  in  girth  when 
ead,  onr  midencaii  rfsliNhi*  perfomiincoi  when 
ngered  by  wouniiB.  Bt  a.  letter  received  l&telj,  I 
m  told  that  the  Head  Brituh  Polios  Offloer  ot  the 
iitricti  ntuated  on  the  Tsptee  (that  river  long 
motnied  tor  its  tiger-haunted  jung^}  receotl; 
>Uowed  up  a  luge  male  tiger  on  foot,  and  at  elOM 
nartera  gave  him  a  bullst  which  desbojed  an  eye 
nd  jaw.  He  sprang  out,  luckilf  with  the  blind 
de  towards  the  sportsman,  and  mabed  away 
i(o  some  dry  grass,  and  this  was  set  on  fire, 
hen  ths  monater  leaped  out  oTcr  the  flaroes, 
tiling  one  of  the  beaters,  and  makSng  manj 
imps  to  reach  those  who  had  climbed  trees, 
here  is  a  fearless  tiger-tracker  in  the  serrioe 
t  the  police  oCBcer  reoeiring  high  na^  and  perqui- 
tes.  It  is  this  maa's  feariess  pride  in  scorning  to 
Jmb  trees  during  tiger  hunts  that  has  caused  h'"* 
1  be  thrice  sevOTelj  wounded.  "He  must  hare 
een  bom  without  any  iierree,"  writes  my  friend, 
forhehnowB  not  fear."  On  the  aboTe  occasioD 
e  followed  up  the  savage  beast,  armed  with  his 
nployer'B  double  exprees  rifle.  They  were  in 
ither  close  company.  The  sprins  was  met  by  a  shot, 
lowing  away  the  active  brute^s  brain-pan  as  the 
lightypawamotethe  brave's  body,  Bhielded  luckily 
y  the  favourite  Sat  dinner-tray  of  brass,  usmilly 
uried  by  erratic  nativee,  in  which  they  dalizht 
1  cuUact  wild  honey,  or  eat  an  al  fraeo  meaTof 
rilled  game.  One  claw  sbHking  outside  this 
tensQ  gave  a  long  and  deep  laceration,  otherwise 
ie  metal  received  the  intended  wound,  being 
ulged  and  battered,  with  two  perforations  through 
;,  and  now  hangs  as  a  companion  trophy  to  the  line 
dn  spread  below.  That  death-dealing  paw  can 
mash  the  head  of  a  bufTalo  to  spUnteiB,  and  break 
!ie  bones  of  any  bull  in  carealion,  as  ttuta^  they 
'ere  those  ol  a  rabbtt. 


LUERIOASr    OROAir   V.   BASKONtUV. 

[3flI52._]— ToTiB  correspondent,  O.  Fryer,  is 
lactly  nght  in  saying  that  "the  majority  of  so- 
alled  harmoniam  players  do  not  trouUe  about  ei- 
ireseion."     The  real   tact  is  that  moot  so-called 


lu)D^  the 


wpularity.  On  the  other  hand,  it  is  verv  easy  for 
tie  same  class  ot  players  to  make  themselves 
itensely  unpleasant  on  any  harmonium  ;  bat  tor  a 
ne  player,  with  a  perfect  mastery  over  both  in- 
^uments,  the  American  organ  is  simply  not  flt  to 
leution  h«side  a  good  harmoDium.  llie  difficulty 
rith  the  latter  is  the  blowing,  which  requires  as 
inch  traiiiiog  as  does  the  bowing  ot  a  viohn.  Hy 
wn  practice  is  to  play  in  my  stiwkinged  feet  with- 
lut  boots  ;  to  use  ue  expression  stop  always ;  never 
-  -"--T  tny  heels  to  touch  the  pedals;  umng  the 
art  of  the  feet  only,  and  to  depend  on  the 
ition  and  expression  ot  esery  individual  note 
e  feet  alone,  just  u  I  should  give  character 
nd  expression  to  every  note  with  the  bow  of  a 
iolin.  Id  ^a  harmonium  the  mana«meQt  and 
ontrol  of  the  feet  is  much  more  difficult  tlum  that 
if  the  hands,  and  as  very  few  players  attempt  to 


at  part  o 
iuSSon , 


bntwl 
I  attack  of 


,  the   result   _   _   

groans,  honoured  hy  the  name  ot  t 
ire  capable  of  giving  a  real  music 
ndigeetioFi  and  a  bilious  headache, 
m  an  instmmflnt  of  Mnstel's  make  can  maki 
vhich  will  stir  the  soul  and  set  listeners  dreaming ; 
m  eqoally  good  player  on  an  Ameritan  organ  can 
nake  pretty  harmonies  and  music  ot  a  kind  which 
s  a  good  accompaniment  to  ordinary  conversation. 
)ne  IS  the  soul  ot  music,  the  other  is  the  playing  of 

998  (uid  bh  Old  Blmyer  as  botb). 

THE  AUEKIOAN  OBGAK. 

[301.5:^.1  —  1  cumin  help  thinking  that  Mr. 
IlaSBon  has  rather  exceeded  lunibi  in  his  denuncia- 
tion of  the  above.  It  seems  scarcely  likely  that  Sir 
lohn  Stainer  would  have  compromised  his  reputa- 
JOn  by  writing  a  tutor  tor  the  American  organ 
mlesslie  really  appinvedof  the  instrument.  Many 
ilher  celebrated  pianists  and  organists  might  be 
mentioned  who  have  recorded  their  appreciation  of 
the  instrument — e^.,  Sir  Julius  Benedict,  Franz 
&.bt,  Saint-Saens,  Cbunod,  Liszt,  Briidey  Richuda, 
ud  B.  J.  Hopkins. 

That  the  soft  tones  of  the  reed  organ  are  superior 
to  the  harmonium  even  Hr.  Casson  admits.  As  to 
the  vulgarity  ot  the  pagoda-like  cases  one  aeee  dis- 
played— there,  I  admit,  all  the  makers  seem  to  have 
erred.  But  no  one  is  obliged  to  bay  organs  ' 
of  this  kind.  All  the  best  nukera  supply 
in  neat,  low,  and  unpretending  cases,  generally 
called  school  or  chapel  organs.  Hot  yet  &  I  thinii 
the  American  organs  especially  de(»ptai 
matter  of  stops  when  comparsd  with  harm 

Comparing  tiro  lists,  t  find  tiiat  a  hamraniom 
with  4[  sets  of  reed*  has  IS  stops — m 
the  knobs  drawing  the  sets  of  ned^ 
Bipresiion,  trammaitt,  grand  jea,  'and  two  forte 
stoiM.  An  American  organ  ot  about  the  same  ue, 
uid  for  the  same  pniposes,  has  four  sets  ot  reads 
throo^uMit,  with  one  ootave  ot  manual  sab-basi, 


Tolling  these 

d  of  tremnh 


and,  besides  the  knobs  control 

iimana  (n-called,   a  kind  ot  tremnlont)   octave 

luplsr,  and  two  torte  stops. 

llie  grand  jeu  is  worked  by  the  knee.  Here,  then, 
the  Amsrican  organ  has  only  tone  extra  stops,  as 
against aiz  in  tha harmonium.  Wemustremember, 
further,  that  the  expression  stop  is  mastered  by  hut 
few,  and  that  the  knea-iwdl  of  the  American 
organ  offers  a  possibly  less  perfect,  but  quite  satis- 
toctoiT  and  esaily  manageable,  mode  ot  expressian. 
"'■'--  ' -■ — -- Teally  the  Bnobbish — ^ 


if  the  American  org 


if  production  that  l£.  Cuson  seems  to  consider 
be,  why  should  its  price.  sLee  for  size,  always 
ceed  that  of  a  harmonium :'  Snobbish  pto- 
ictions  are  generally  cheap.  Amphton. 

OIHOOTAB    8TJRFA0B    OOSAN 


LocomotiTe  Engines  "  (Sampnn  Low).  Bnt  this  is 
the  point:  Ur.  Edwards  says  (p.  99  of  his  book) 
bnilt  "tar  the  Camden  and  Amboy  B.B."  and 
"  attained  a  qieed  ot  28  miles  per  hour"  ;  but  on 
p.  HI  Edwards  says  William  Pattit  "ran  her  on 
"--  Philadelphia  and  Qeimantown  Bailroad  at  the 
.)  of  62  miles  per  hour."  Was  that  tlie  "trial," 
or  are  the  two  railways  the  same  under  diffov&t 
names  F  It  must  be  the  same  sngins,  as  date  uid 
dimensions  tally.    Will  Mr.  Edwvda  reply  F 

Van.  Dor. 

TBBTHHIOK'S  BNaim. 

[30167.]— The  first  railway  locomotive  ever  Don- 
structed  was  built  bv  Bichard  Trerithink  in  1803, 
and  is  here  illustrated. 

This  engine  hod  one  cylinder  plaoad  boriiontallr 


[30154.1— In  No.  1267  there  is  a  notice  of  a  paper 
I  the  "  Surface  Currents  ot  the  North  Atlantic," 
read  before  the  Paris  Academy  ot  Sdenoes  by 
Prince  Albert  ot  Monaco,  apparently  demonstrating 
the  existence  of  a  circular  movement  of  the  surface 
waters  round  a  point  idtuatfld  somewhere  to  the 
south-west  of  the  Ajtores. 

as  the  above  nolico  ia,  it  appears  to  me  to 
oonaiderBble  bearing  upon  a  subject  yon 
od  enough  to  give  me  an  opporwiity  of 
ing  in  your  journal  about  ten  yean  ago. 
the  heading  ' '  Qulf  Stream ' '  I  communi- 
cated an  experience  I  had  obtained  in  the  year'ftl 


ir  the  ship's 


r  relative 


nearly  w 


r,  changed  f 


the  ship, 
-southward  to 
all  hands  that 
any  way  due  to  atmospheric  influence. 
Only  a  short  time  before  1  had  taken  great  interest 
in  the  Foucault  experiment,  carried  out  under  the 
dome  ot  St.  Paul's,  London,  whereby  the  rotation 
of  the  earth  was  said  to  be  demonstrated.  Any 
way,  it  was  plain  that  a  portion  otthe  earth's  sur- 
face was  continually  changing  its  direction  with 
reference  to  space  as  the  earth  revolved  on  its  axis. 
It  did  not  strike  me  then,  and  it  was  not  until  we 
were  becalmed  in  the  Atlantic,  that  I  thought  it 
possible  there  existed   a  spot   where   the  surface 

"         -■    •  -  M    in     t\.a    BfeTna   Inti'tiiila  nn 


le  Utitude  o 


lid  not  turn  as  it  would 
the  land.  The  truth  dawned  upon  me,  however, 
that  I  was  then  an,  or  nearly  on,  such  a  spot ;  and 
I  asked  the  captain  ot  our  good  ship,  as  the  wind 
freshened  and  carried  us  away,  to  take 
tion  and  see  if  we  had  not  altered 
during  the  past  thirty-six  hours.  Of  course  he 
didn't,  but  I  maintain  now,  as  I  replied  to 
him  then,  that  although  (as  be  said)  "we  '  ~ " 
not  moved  an  inch"  with  reference  to  the 
surface  of  the  water,  we  had  probably  bem 
mnveyed  by  it  in    a  drcular  path    over  another 

ion  ot  the  bed  ot  the  ocean  to  that  we  had 


portion 


on  becoming   becalmed  ;  and,  if   not 

I  it,   at  least    aronnd  the  "point"  I 


asserted  did  exist,  and  now,  according  to  the  re- 
searches of  the  Prince  of  Monaco  plainly  told  does 
exist. 

I  have  no  intention  here  of  rewriting  what  I 
■til!  cling  to  as  my  discovery,  and  which  I  published 
in  the  Nfie  York  Tritune  in  ISol,  and  which  also 
you  were  kind  enough  to  allow  me  to  present  to 
English  reader*  about  ten  years  ago.  I  have  onl^ 
to  state  my  gratiflcation  in  seeing  the  light  that  is 
dawning  upon  so  interesting  a  subject  in  others 
than  myself,  and  that  facts  puUidied  by  other 
observers  are  folding  to  oonfiiro  the  conclusions  I 
came  to,  I  may  say  now,  many  years  ago. 

The  admission  that  from  the  mobile  molecular 
condition  ot  the  fluid  forming  the  larger  bodies  of 
water  on  onr  planet,  the  force  applied  hy  the  solid 
ground  oontauung  them  is  not  transmitted  un- 
diminished through  them,  and  that  taning-behind 
results  in  apparent  right-hand  helical  ourronts  in 
the  northern  hemispiiBre,  and  left-hand  currents  ' 
the  southern  hemisphere  would  open  ths  door  to 
vast  region  of  research,  as  well  in  the  matter  of  the 
atmosphere  surrounding  it,  as  in  the  semi-fluid 
conlants  of  the  earth's  crust,  and  I  may  he  tempted 
later  on  to  give  my  views  in  these  directions  tc  ~ 


THB  XtPFBL  TOWEB. 

[SOloS.]— I  SHOULD  hke  to  ask  Mr.John  Hampden 
(letter  30138)  a  question.  If  the  earth  is  a  flat  sur 
faoe,  how  is  it  that  on  the  same  day  shadows  i 
trees,  men,  or  anything  else,  fall  to  the  north . 
northern  latitudes,  and  w  the  south  in  southern  F 
t.  O. 

AN  OLD  ASBBIOAN  LOCOMOTITB. 

[30168.]— 0(f    p.   197,  No.   1258     Mr.  Stnitton 
lives  a  drawing  of  the  "Old  Iromides,"  which  has 


24lh  February,  itwM,  this  engine  was  tried 

upon  the  Penydarran  cast-iron  plate- way,  or  tram- 
road,  and  conveyed  trucks  containing  ten  tons  of 
*    'it  seventy  persons,  for  a  distance 
'    "  ^TvdviL 
.    ,     ,    ihigh-. 

_. ^,  and  conveyed  the  exhaust  st 

the  cylinder  to  the  chimney  by  a  pipe.  It  will  thus 
he  seen  that  Bichard  Trevithick  was  the  "  Father 
of  the  Looorootive." 

July  10.        01aro«nt  B,  Stratton. 


LOOOMOnVBS. 


disapproved  ot  the  orank-axl» 
onployed  by  Stephenson  in  his  "Planet"  clasp, 
d  therefore  resolved  to  ptac 
Uy  in  front  of  the  snoke-l 
diagram. 

'(lie  engine  was  not  sucMiatuI,  and  after  havms 
run  off  the  line  upon  some  occasions  was  rehuOt  with 
inside  cylinders  and  a  crank- axle. 

Olsment  S.  Stretton. 


[30169.]— I  HiVB  mad  with  coniidsrable  inl«t<at 
Mr.  Lewis  Wright's  letter  in  vour  issue  ot  the  6th 
inst.,  bnt  I  tsar  the  theory  which  I  have  suggested 
..    .  .__  .!..    -^ n(  j^rmt  anarturee  in 

iropreialon  v 
xpression  of !-..», 
myintoitaon  to  eonvsy. 

„  __     .       , idbyMr.  Lewis  Wright 

Only  the  eenfre  of  the  pencil  (ailing  on  &» 
back  surface  of  the  tens  texbes  the  eye  "-—I  was 
speakiDg  of  the  intoniity  ot  the  li^t  illnmlaaMng 
each  pOTlionot  the  object,  and  all  Imeant  waathM 
the  elhotive  emergent  poifjl  which  enters  Uia 
pupil  is  nnall  as  compared  with  the  angular  aper- 
tam  <d  the  objeet-glan. 

I  admit  that  the  sentence  is  amUgnons,  and 
dionld  have  been  mote  oleariy  worded  ;  Init  I  never 
intended  to  eanvey  the  idea  that  the  baok  f«o» 
m^tb«d*end,leaT  ing  only  a  mall  ap««at«. 


le  WOrda  quoted  b 
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The  idea  of  nlTeiing  tlio  leoa.  u  Mr.  I^evil 
Wrifht  (Uggeata,  did  crov  i^  mind  whan  I  wu 
worBng  at  the  mbject,  but  I  B>w  &t  ODCa  tbst  it 
could  not  be  uied  u  n  means  of  settling  the  qoes- 
tion,  tui  tor  this  reason  :  The  object-gUss  is  made 
«xperiinentslly,  and  the  OQter  xoae  {■  of  ths  utmost 
importance,  as  it  is  far  more  eaaitf  oorrectsd  to 
give  &  sharp  image  llian  an;  otJier  part  of  the  leos. 

It  wilt  be  readil;  neeii  that  if  the  lens  surfaoe  be 
divided  into  a  number  of  coocentrio  lonular  ele- 
ments, the  more  nearl;  these  approach  the  centre 
of  tlie  lens,  the  leas  the  uigle  theiT  normals  moke 
with  direct  incident  light. 

It  the  aperture  were  email  enongh  the  lens  would 
hsTB  pracdcaUy  plane  surfac«,  and  could  not  give 
anT  distinct  image  other  than  that  given  bf  a  pin- 
bole.  The  outer  lOnes  are  so  corrected  that  the 
pencUa  passing  through  them  come  to  the  same 
foci  as  the  central  pendts— that  is.  their  chromatic 
and  apheiiisl  aberration  is  reduced  to  a  minimum, 
whilst  the  intermediate  lones  are  left  uncorrected. 
If  by  anj  diaphragm  or  ol 


I  do  Qot  tnow  whether  it  would  be  possible  lo 
reduce  the  aperturos  of  an  objective,  and  re-correct 
thesIoSB  withont  increasing  its  working  distance. 
If  this  were  possible  the  gloss  might  regain  the 
definition  lost  by  the  reduction  of  aperture,  pro- 
vided this  reduction  were  not  great;  but  the 
experiment  would  be  one  of  great  practical  difS- 
cuity,  and  could  only  bo  carried  out.  by  one  of  the 
beet  makers  ot  lenses,  and  then  oqIt  with  great 
exponditure  ot  time.  I  tear  we  shall  have  to  be 
ntufied  with  some  leas  direct  method  ot  settling  the 

In  my  own  mind  there  is  no  doubt  whatever  that 
all  definition  would  be  destroyed  by  silvering  the 
bock  face  ai^  redudnj;  the  aperture,  which  is  ptac- 
ticaily  the  some  thing  as  patting  a  diaphiagm 
b^iind  the  objective,  whether  the  image  is  a 
purely  dioptric  or  a  diSractiou  phenomenon,  unless 
some  compensati^ry  change  ooiild  be  made  in  the 
glaoes  witliout  altering  the  curve  ol  tbe  front  lens 
or  its  working  distance. 

I  would  remind  microscopists  that  what  I  have 
I  Bppliea  only  to  critical  images  with  high 
ren,  and  I  would  ask  tham  to  compare  such 
■  irith  those  seen  by  dark  ground  illumina- 
tion and  lower  powers.  The  reBemblanco  between 
the  images  produced  by  the  two  methods  of  illu- 
_: — ^ —  jj  ^jjy  striking. 


65,  Cambridge  Gardens,  W. 


vn  much  interested  in  the 
id  almoet  epigranimatically 
>eUows  and  Fur- 


[30160.1—1  1 
axcaedingt^  ooi 
brief  deecnptioi 

naoe-making,"  quoted  in  '■  E.  M."  No.  1262,  pafe 
277.  from  the  article  by  Geo.  M.  Hopkins  in  the 
Stitnhfie  Aiierifun.  In  this,  full  details  of  the 
oOQstniclion  ot  Mr.  T.  Fletcher's  foot-blowers  and 
blowpqw-furaaces  are  given.  But  what  will  Mr. 
FlatAersay  to  thisV  If  he  has  noobjsctiou,  I  may 
aay  that  I  am  now  translating  the  article  into 
Freodh,  in  order  to  have  some  blowen  made  here, 
as  a  heavy  du^  is  charged  on  ortides  of  foreign 
monotacturv.  if  new — not  to  speak  of  the  delay. 

What  a  pity  it  is  that  Mr.  Hopkins  sajs  nothing 
ahoat  the  chemical  bkiwpipe  and  its  extended  use 
whoi  the  aid  of  Fletcher's  ingenious  apparatus  is 
called  in.  It  almoet  looks  as  though  t^nglirJi 
students  and  teachers  bad  given  this  up  now, 
although  if  the  scaenco  masters,  &c.,  who  have 
favoured  me  lately  with  oatrespondence  on  the 
SDb)ect  bad  only  addressed  Iheii  communiations  to 
the  ExQUSH  iSBCBAinc,  a  different  ooacluaon 
would  poaaihly  have  been  arrived  at. 

At  all  evenla,  if  '^"e''**'  chemiats  have  abandoned 
the  study  as  hopeless,  or  not  of  suffideat  importance, 
some  consolation  is  derived  from  the  fact  that  the 
German  ones  have  now  definitely  adopted  it,  for  1 
expect  the  Oennan  tiaoslatkui  of  my  latest  woiY  on 
the  "Chemioil  Blowpipe"  is  now  nearly  ready, 
and  will  be  published  at  Ldpeic  in  a  few  weeks,  or 
even  days.  The  subject  has  always  beoi  a  favourite 
one  in  Qermanv,  and  will  prolahly  ^read  from 
tbeifl  into  AosOia,  Russia,  and  even  France. 

1  inclose  two  sketches — one  of  the  York  dam. 
Pennsylvania,  the  bursting  of  the  "  south  fork  "  of 
which  caused  snch  feanul  loss  of  Ufe  lately  at 
Johnstown  and  elsewhere  in  America :  the  other, 
of  the  artificial  lake  of  La  Oileppe  in  Belgium. 

v_wi_.i —  I i  — ^a_!^i  ^_ ^^  of  freshwater 

buTier  devised 
"  (he  died 


prohoh^  the  largest  artificial  reservoir  of 
m  the  worldj  the  result  of  a  dam  or  bun 
by  the  Belgian  engineer,  Bidant,  in  19 

his  plans  by 
period  of  nine 


,   sod   conatnictad   from   his 
M««n.  Braive,  CaiUet,  and  Co. 
jearsfrom  that  time. 

This  gigantic  dam  or  "  barrage  "  of  Ia  Qil< 
which  may  reaUy  be  Mid  to  repn»out  one  of   _ 
small  surrounding  hills  clapped  into  the  throat  of 
valley,  along  tbe  bottom  of  which  runs  (or  rather 
ran)  the  insignificant  brook  of  La  Qileppe 


iiieppe— 


ig  the  pi 


le  three  miles  long  by  about  a  oiile 


kbout  three  thousand  i 
'ater.  The  water,  which  is  heautitulty  soft  and 
un,  is  thus  stored  for  the  use  ot  the  cloth  mills  and 
reworks  of  the  industrious  city  of  Verviers.  about 
me  miles  away,  which  were  approaching  ruin  and 
ecay  from  want  of  it. 

There  are  two  "  bye- washes,"  or  safety-valves, 
ae  on  each  side  of  the  barrier  (the  word  dam  is  too 
»ble  an  epithet  for  such  a  construction),  hj  which, 
_i  times  of  flood,  the  Bur])luB  water  rushes  in  foam- 
ing cascades  over  artificial  terraces  some  '.iOOft.,  to 
the  bottom  of  the  remaining  [art  ot  the  vallev  not 
barricaded,  formin?^  the  principal  part  of  the 
romantic  little  river  Vesdre,  which  Hows-through  as 
beautiful  scenery  as  any  in  Europe  (out  ot  Switzer- 
land), and  runs  into  tbe  Ourthe,  at  Cbaudfoutaiue, 
near  Liege.  Unfortunately,  these  waterfalls  were 
not  playing  when  I  visited  ths  place  ;  but  I  have 
seldom  admired  a  more  beautiful  scene  than  the  sun 
rising  over  the  thickly -wooded  hills  of  the  eastern 
end  ot  the  lake  La  Uiteppe,  which  is  onlj-  four 
miles  from  the  German  frontier,  and  turning  its 
broad,  plaidd  waters  into  molten  gold. 

Now,  here  is  a  *'  dam  "  that  can  never  burst,  but 
must  evidently  last  as  long  as  its  neighbour?,  tht 
gorrounding  hills  do ;  and  it  only  cost  £'200.000 
Uncle  Sem  ehould  take  the  hint,  and  build  his 
"dams'"  more  substantially  in  tuture. 
Belgium,  Jolj  7lh.  W. 


BB8T   SBOB   FOB   EABHSSS   HOBSBl 

[30161.]— I  MCBT  apologise  to"  Dimraid  "'(>"■■ 

__r  not  answering  hia  letter  sooner.     Undos  prawn 

of  work  has  prevented,  and  for  some  lew  wntb  I 

fear  will  prevent,  my  writing  details  and  BiuM 

sketches  of  ths  two  horBcahoes  in  questioB :  bm  ° 

agreeable  to  '^  Dimraid  '*  to  send  me  his  sdditA  1 

vnll  try  and  procure  a  little  book  giving  lU.?": 

ticulan,  and  ^lall  have  much  pleasure  in  ssniliDgt 

■    him. 

May  I  add  that  I  have  no  peconiaiy  mlin*  " 

ly  of  these  patent  shoes  ?    ft  is  only  ay  b"  '^ 

ir  dujnb  fellow -creatuTH  that  promiris  me  lo  tin 

le  matter  up.  F""—  ^ 

II,  Bow-lone,  London,  E.C. 


IiABOB  AFEBTTTSBS  IH   mcaOSCOFT. 

[30162,1— TnK  letters  of  two  eormpcwleiiti  h*" 
remained  unnoticed,  because  I  am  u"'^,!; 
answer  questions  privately  to  readeis  «  IM 
"  E,  M."  I  cannot  refer  to  any  eipenit™.-'  'i 
points  of  discussion  on  the  "  spertuie  qit^i"- 
now  so  long  past  that  half  those  who  "^^ 
opposed  me  are  dead :  and,  in  aocordanns  *^^ 
natural  term  of  enstence.  the  rest  of  us  nur  f* 
away  in  another  five  yeani.  I  am  without «!"• 
enc<;  for  date  or  inddenta.  as  I  hs«  l««  "^ 
turned  oat  or  destroyed  every  paper  or  ioonul  tt* 
contained  matter  relating  to  the  anbjert.  '"P't 
my  opponenta,  though  mature  in  ysais,  ws"  ■"' 


July  19,  1889. 
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fledged  in  optics,'  and  pioked  up  cmmbB  of  know- 
ledge daring  the  disciumon. 

I  hare  never  changed  my  yiewa,  and  still  hold 
that  the  dictum  of  the  R.M.S.,  that  the  value  of 
extreme  apertures  arises  from  ^e  collection  of  more 
and  more  *'  diffraction  spectra*'  from  the  object  is 
absurdly  nonsensical.  That  the  list  of  **  numerical 
ipertures,'*  consisting  of  a  series  of  intangible 
decimals  pompously  put  forth,  is  useless  twaddle, 
inasmuch  as  there  are  no  oorreotly- known  apertures 
in  the  objectives  to  correspond,  i  first  pointed  out 
!hat  the  value  of  aperture  was  not  in  direct  propor- 
tion to  the  angle,  but  to  the  chord  of  the  arc,  or 
otherwise  the  sine  of  the  half-angle.  I  gave  a  list 
3f  comparative  values,  but  never  dreamt  of  pro- 
posing that  such,  taken  as  relative  whole  numbers, 
ihould  substitute  the  readily  understood  expressions 
for  angle.  When  a  person  having  a  pet  object- 
^laas  has  told  me  that  it  has  a  X.A.  represented  by 
luch  or  such  a  decimal,  I  dismiss  the  thought  at 
mcoy  as  it  conveys  no  idea  to  the  mind,  and  1  will 
Qot  waste  a  moment  in  reckoning  back  to  interpret 
the  sujmosititious  angle.  If  I  ask  for  the  angle  oor- 
responmng  to  the  said  N.A.  decimal,  the  propounder 
usually  cannot  state  it — he  has  forgotten  his  cate- 
chism, or  never  learned  it. 

Considering  how  this  aperture  question  has  been 
ruled  as  settled  by  the  R.M.S.,  its  list  paraded 
forth,  and  all  adverse  discussion  excluoed,  the 
appearance  of  the  letter  of  our  ever-welcome  corre- 
jpondent,  Lewis  Wright,  has  taken  me  by  surprise, 
[t  seems  a  kind  of  heresy  now  to  question  the 
iictum  of  that  ly>dy. 

I  briefly  notice  the  means  of  measuxemexit  upon 
vrhich  this  N.  A.  list  is  based— that  is,  by  the  so- 
kenned  "  apertometer."  I  need  not  describe  this 
appliance — its  action  is  thus :  Two  points  or  marks 
are  set  up,  so  as  to  be  seen  at  the  same  time  by  the 
rays  at  the  limit  of  the  extreme  margins  of  the  field 
}f  view,  and  the  angle  from  the  focus  read  off. 
With  one  mark  shifted  across  the  field  the  result 
would  be  the  same,  and  also  if  the  mark  wen  sta- 
tionary and  the  objective  swung  round.  It  is  the 
measure  of  this  anole  of  field.  vMely  differing  with 
^very  eyepiece  med^  which  this  learned  association 
Imagines  to  be  the  angle  of  aperture  of  the  object- 
^loss,  and  upon  which  their  TsJl,  list  is  based. 

Now  let  us  step  aside  and  ask  an  intelligent 
practical  photographer  a  few  questions,  for  his 
>attery  of  lenses,  his  oonstant  use  of  all- sized  dia- 
>hragm9,  and  keen  watchfulness  of  everyoptical  de- 
ect  has  trained  him  into  a  kind  of  pracucal  optician 
—say  I  have  been  playing  with  his  camera  having 
'  a  wide- angledoublet  attached."  I  remark:  "What 
kre  these  overlapping  images  seen  at  the  edge  of  the 
leld  ? '  *  He  says  at  once,  there  is  some  object  (which 
[  have  purposely  ph&oed  there)  intervexung  in  the 
3ath  of  the  ray,  and  so  splitting  it ;  remarking,  "We 
jail  them  *  ghost '  images."  Tlie  B.M.S.  term  them 
*  diffraction  spectra  "I  and  attribute  the  efficiency 
)f  lar^e  angles  of  aperture  in  micro,  lenses  to  the 
scraping  up  or  collection  of  a  pile  of  them.  The 
sonuoisseur  in  photo,  lenses  will  tell  you  bluntly  these 
tiave  nothing  to  do  With  the  value  of  aperture.  I 
aow  ask  my  informant,  "  What  is  the  angle  of  your 
lens  ?'»  He  will  answer  at  once,  60°,  80*,  or  100^,  as 
the  case  may  be,  and  his  reply  is  quite  correct,  for 
t  LB  the  angle  taken  from  the  lens  to  the  margin  of 
;he  field  of  view  on  the  ground  glass  (m  the 
)ptician's  works  this  angle  is  measured  not  on 
^und  glass,  but  by  a  re&ed  optical  arrangement 
iliding  transversely  on  a  graduated  scale,  so  that 
>y  a  peculiar  form  of  Cpd£ngton  lens  eyepiece,  all 
OTors  in  the  consecutive  rays  can  be  d!etected). 
tlus  in  principle  and  effect  is  the  same  as  the 
ipertometer  of  the  microsoope — it  is  a  measurer  of 
he  angle  of  field.  This  angle  is  mauled  back  by 
he  list  of  the  B.M.S.  into  a  wretched  decimal  ex- 
)ression,    and    garnished    with    a   symbol,  thus 


>'*y  It  v/  Mr^t  r  »»f  c;  v&  jr uur  AUUa  I        A^BUl  19  Uie  qUeSuOU 

mmodiately  comprehended,  and  answered  cor- 
'ectly.  "I  am  using  diaphragm  so  and  so,  this  is 
he  working  opening  of  the  lens,  while  £rom 
liameter  to  focus  represents  the  angle  of  aperture  J** 
i  is  this  smaller  inner  angle  of  whicm  the  mioro- 
KX)pe  man  is  totally  and  blmdly  ignorant;  he  has 
lever  seen  it,  nor  can  he  by  the  means  used  or 
^opted  even  measure  it.  ThiM  has  afforded  scope 
!or  the  R.M.S.  to  adopt  and  foster  what  I  consider 
me  of  the  greatest  fallacies  in  optics  ever  promul- 
gated, and  which  remains  for  more  competent 
uccessors  to  correct.  I  cannot  now  undertake  to 
nake  any  instrument  for  demonstration,  as  I  have 
abandoned  this  kind  of  work,  and  life  is  not  long 
mough  to  wade  into  the  subject  again. 

F.  H.  Wanham. 

SMALL  UOTOBS. 

[30163.] — Mat  I  inquire  of  your  numerous 
'eaders  whether  they  find  steam,  gas,  or  hot-air 
mgines  cheapest  in  the  long  run :  the  question  may 
ilso  include  petroleum  engines,  especially  for  my 
)urpose,  as  1  can  obtain  £e  oil  at  a  low  price*? 
niere  is  so  much  diversitjr  of  opinion  hero  (U.S.A.) 
hat  I  cannot  discover  which  is  most  eoonomioal  for 
mgines  of  small  power— say,  from  iH,P.  to  4H.P.  I 


have  come  across  one  paper  by  a  Mr.  G.  B.  Grant, 
in  which  he  seems  to  declare  for  steam.  Having 
occasion,  he  says,  to  purchase  a  small  engine,  I 
supposed  that  a  gas-engine  would  be  the  most 
economical  for  my  purpose;  but.  after  making 
careful  inquiries,  I  have  reached  a  conclusion 
which  may  be  as  interesting  and  instructive  to 
thousands  as  it  is  to  myself.  The  manufacturers  of 
small  gas-engines  make  great  claims,  and  give 
plausible  reasons  in  support  of  statements  that  do 
not  seem  .to  me  to  be  able  to  stand  a  close  com- 
parison with  the  claims  of  the  makers  of  small 
steam-engines.  I  wanted  a  power  that  would  run 
all  the  way,  from  1  to  7  or  8H.P.,  and  aveiage 
about  4H.!^.,  and,  in  addition,  I  had  to  provide  heat 
for  a  shop  80ft.  by  30ft.  in  dimensions.  I  compared 
a  well-known  xnake  of  small  automatic  cut-off 
steam-engine,  with  a  gas-engine  that  makes  its 
own  gas  from  gasolene,  with  the  following  re- 
sults:— ^The  steam-engine  seUs  for  400dols.,  com- 
plete, with  boiler  and  all  necessary  fixtures,  and  to 
cany  this  at  6  per  cent,  interest,  taxes,  repairs,  &c., 
is  worth  40dob.  per  year.  The  makers  claim  that 
it  will  use  about  41b.  of  coal  per  H.F.  per  hour,  and 
this,  for  an  average  of  4H.P.  for  ten  hours  a  day, 
and  300  days  a  year,  with  coal  at  5dols.  per 
ton,  will  cost  riOdols.  per  year.  Such  a  snuill 
eng^e  requires  no  special  engineer,  anv  good 
mechanic  being  able  to  take  entire  charge  of  it,  and 
75  dollars  per  year  is  sufficient  to  allow  for 
attendance.  The  exhaust  steam  will  nearly  heat 
the  shop  in  the  coldest  weather,  is  all  that  is  required 
in  mild  weather,  can  be  used  to  heat  the  feed- water 
in  warm  weather,  and  is  worth  at  least  50dols.  a 
year.  Therefore,  it  anpears  to  me  that  ttie  auto- 
matic steam-engine  will  give  me  an  average  of  4H.P. 
for  a  year,  at  an  expense  of  18*3dols.,  or  less  than 
40dols.  per  horse-power  per  year.  On  the  otiber 
hand,  tne  gas-engine  can  be  put  in  for  l,100dols., 
which,  by  the  way.  is  about  oOO  'pet  cent,  profit, 
and  will  cost  llOdoIs.  per  vear  to  carry.  The 
makers  claim  that  it  wiU  cost  one  cent  per  horse- 
power per  hour  with  gasolene  at  10  cents  per 
gallon ;  but  as  the  sasolene  will  cost  the  user  at 
least  15  cents  per  gallon,  in  the  quantities  he  must 
use,  and  delivered  in  position  to  use,  the  cost  will  be 
U  cents  per  horse-power  per  hour,  or  ISOdols.  for 
4U.P.  for  a  year.  The  attendance  on  the  engine  is 
at  least  25  dols.  per  year.  If  a  gas-engine  is  used, 
stoves  or  a  boiler  must  be  provic^  for  heating  the 
shop,  and,  with  attendance  and  extra  fuel,  wifl  cost 
at  least  75dols.  a  year.  This  gives  a  total  cost  of 
390dols.  per  year.  From  this  reasoning  it  appears 
to  me  that  it  will  cost  me  twice  as  much  to  provide 
such  a  small  power,  and  heat  my  shop  by  the  use 
of  a  gas-engine,  as  it  will  by  the  use  of  a  steam- 
enmne,  in  spite  of  the  statements  of  the  gas-engine 
makers  to  the  contrary.  If  I  am  wrong,  I  should 
be  glad  to  be  corrected  with  the  figures  and 
facts.  There  are  thousands  who  need  small 
powers,  and  therefore  the  matter  is  an  important 
one,  and  well  worth  careful  consideration.  The 
comparison  will  be  still  more  against  the  gas-engine 
if  the  gas  must  be  purchas^  from  the  city.  I 
requests  the  makers  of  the  gas-engine  to  show  me 
where  my  comparison  was  wrong,  and  received  the 
following  very  conclusive  argument : — "  We  do  not 
care  to  figure  on  relative  cost  of  your  .... 
automatic  steam-engine  and  the  ....  (gas- 
engine),  neither  of  operation  nor  the  first  cost.  If 
the  advantages  of  the  ....  are  not  there,  of 
course  you  can't  see  them ;  if  they  are  there,  vou 
can  see  them  as  well  as  anyone."  I  have  lookea  at 
the  matter  from  the  point  of  view  of  the  makers  of 
the  respective  engines,  and  have  taken  their  own 
figures  as  to  the  consumption  of  fuel,  and  yet  I 
cannot  see  the  advantages  of  the  gas-engine  for  a 
steady  running  small  power.  It  is  to  be  acknow- 
ledged that,  for  an  intermittent  power,  in  the  hands 
of  a  person  who  is  no  mechanic  whatever,  to  grind 
coffee  for  five  minutes  in  a  grocery,  or  pump  an 
organ  once  a  week  in  a  chureh,  the  gas-engine  has 
no  rival  but  the  water-motor,  but  I  am  not  now 
ready  to  admit  that  it  compares  with  the  steam- 
engine  under  ordinary  droumstanoes,  and  according 
to  the  claims  and  statements  of  their  makers. 

The  prices  of  the  engines  and  the  motive  fuel  will 
vary  in  your  country,  but  I  suppose  they  are  rela- 
tively proportionate.  What  aoout  wat^-gas  en- 
gines ?  Can  they  be  used  on  a  small  s<»le,  and 
aoes  not  the  furnace  quickly  give  out  owing  to  the 
action  of  the  oxygen  ?  The  question  I  wish  to  put 
is,  Which  is  the  cheapest  small  motor  for  regular 
work  ^  Worcester. 


THE   FBBVBimOK   OF   BMBLL   VBOK 

OIL-STOTSS. 

[30164.]— In  the  Editorial  Answers  to  Corre- 
spondents (p.  379),  you  say  that  all  oil-stoves  smell. 
I  have  no  doubt  they  do — mine  do — and,  in  the 
nature  of  things,  they  must,  unless  certain  pre- 
cautions are  taken.  Iresuming  that  the  stove  is  of 
good  construction,  and  bums,  when  turned  up  well, 
without  smoke,  and  that  it  \a  perfectly  clean  (in  the 
common  sense  of  the  words),  the  maker  will  assert 
that  it  will  produce  no  smelly  and  he  is  right— a  new 
one  will  not  smell ;  but  lay  it  aside  for  a  few  days, 
and  then  light  it,  the  usuax  offensive  vapour  will  be  | 


given  off  oopiousl  V.  The  reason  is  not  far  to  seek ; 
we  more  volatue  constituents  of  the  oil  have 
vaporised,  and  have  i>artially  condensed  on  the 
burner,  and  now  are  dnven  off  in  visible  vapour. 
The  remedy  is  simple,  but  troublesome ;  the  burner 
must  be  removed  (in  those  I  use  it  is  easily  done  by 
bending  outwards  one  of  the  pieces  which  form  the 
hinge),  and  placed  on  a  clear  fire,  when  copious 
fumes  will  be  ^ven  off,  which  have  the  same  smell 
as  that  oompbuned  of.  It  shqold  not  be  allowed  to 
get  red-hot,  but  moved  about  until  it  stops  smoking ; 
when  cool  it  caft  be  replaced,  and  the  stove,  on 
beinff  re-lighted,  will  bum  absolutely  free  ^m 
smeU.  I  have  used  those  stoves  for  the  lost  ten 
years  for  cooking,  and  latterly  for  warming,  and  so 
completely  free  nrom  smell  are  they  that  a  stranger 
would  not  know  how  the  rooms  are  warmed.  If 
they  are  unused  for  a  long  time  it  is  necessaiy  to 
heat  the  stove  itself  in  tae  same  manner  unul  it 
stops  fuming.  J.  A.  S*. 

A  VOTE  EXTBAOTOB. 

[30165.]— Thb  sketch  illustrates  a  simple  instru- 
ment wmch  I  have  made  for  my  brother  for 
extracting  small  particles  out  of  the  eves  of  his 
fellow- workmen,  a  job  which  he  (being  blessed  with 


(B) 


lA) 


a  steady  hand  and  good  eyes)  often  has  to  perform, 
but  which  was  somewhat  difficult  with  the  instru- 
ments he  had  at  hand,  especially  if  the  offending 
particle  happened  to  be  hot  when  it  entered  the 
eye,  or  went  in  with  sufficient  force  to  imbed  it  in 
tne  eyeball ;  and  as  he  says  it  answers  its  purpose 
perfectly,  I  thought  some  of  my  fellow-reaaers 
would  find  it  useful. 

Description  of  sketch :  A  is  a  niece  of  fine  glaas 
tube  about  Sin.  loujg,  drawn  to  a  nne  point,  to  act  as 
a  handle ;  B  is  a  piece  of  fine  flat  steel  wire  (a  piece 
of  fine  watch  hairspring  {is  the  best)  bent  into  .a 
loop,  and  the  ends  inserted  in  the  x>oint  of  the  glan 
tube  A,  the  tube  is  then  filled  with  powdered  sealing- 
wax  and  then  heated  to  melt  the  wax  and  seal  the 
loop  in  its  place,  and  the  instrument  is  finished. 

To  use  it,  the  loop  is  placed  over  the  particle  of 
scale,  dust,  emery,  or  the  like,  and  it  is  drawn  out 
of  the  eye  without  any  difficulty. 

If  any  of  your  readers  should  be  unable  to  make 
one  for  themselves,  I  should  be  pleased  to  make 
one  for  them,  if  they  will  forwara  me  six  stamps. 
My  address  is  in  the  Address  Column. 

F.  Bnseell. 


STEEP    OBABIENTS— OLD    LOCO- 
MOTIVES. 

[30166.] — TfHSCEiSQ  some  one  better  informed 
than  myself  would  be  sure  to  replv  to  the  question, 
I  rofnuned  from  doing  so ;  but  as  Mr.  Stretton  only 
gives  one  (the  Lickey),  I  may  as  well  add  a  few 
other  steep  inclines. 

There  is  a  steep  bank  of  about  1  in  36  between 
the  St.  David's  ana  Queen-street  stations  at  Exeter. 
The  gradient  on  one  of  the  lines  leading  up  to  Old- 
ham IS  very  severe — I  think  more  so  tnan  the  one 
at  Exeter ;  in  fact,  I  have  an  idea  it  is  nearly  1 
in  26. 

On  a  collienr  line  near  Brynmawr  I  came  across 
a  gradient  of  1  in  25.  and  in  the  same  neighbour- 
hood some  of  the  old  disused  tromroads  had  the 
racks  still  in  place  for  the  toothed  driving-wheels 
of  the  locomotive  of  that  day. 

Inhere  are  many  gradients  of  1  in  45  in  different 
parts  of  the  kingdom,  and  I  believe  I  in  40  is  the 
I^al  maximum  in  both  Australia  and  Cape  Colony. 
As  an  experiment,  I  have  heard  of  an  ordinary 
locomotive  ascending  an  incline  of  1  in  11. 

Referring  to  Mr.  Stretton's  very  intereetinff 
sketches  of  old  locomotives,  I  possess  a  photograph 
whidi  I  had  specially  taken  some  thirty  years  ago, 
of  an  early  specimen.  The  cylinden  are  upright  on 
eadi  side  of  tne  boUer,  and  stand  their  whole  height 
above  it.  They  are  inverted,  and  work  on  to  the 
hinder  pair  of  wheels,  the  engine  being  a  **  six- 
wheeler  '*  coupled. 

The  slide-valves  are  worked  direct  from  the 
eccentrics  by  rods  and  levers.  The  feed-pump  is 
workable  either  by  hand  or  by  attaching  the  end  of 
its  lever  by  a  link  to  the  guide- block  on  the  head  of 
piston-rod.  The  guide-bfurs  ^or,  rather,  rods)  ex- 
tend from  the  cylinder  covers  to  the  side  extension 
of  the  foot-plate.  The  boiler  has  a  somewhat 
large  steam  aome,  from  the  top  of  which  a  branched 
pipe  leads  to  the  steam-chests  (I  doubt  if  this  part 
IS  the  original  arrangement^  ^  and  a  T-pipe  conveys 
the  exhaust  steam  to  the  cnimney.  The  furnace,  I 
think,  is  merely  a  U-shaped  tube,  the  furaace- 
door  and  chimney  being  siae  by  side  at  the  forward 
end,  though  the  driver  stood  on  the  hinder  foot- 
plate. There  is  no  amoke-box,  the  chimney  lead- 
ing out  by  a  bend  from  the  end  of  the  boiler.  The 
^unney  has  two  stay-rods.  The  wheels  are  nearly 
solid  cUscs,   lightened  by    smoU  openings.    The 
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engine  bean  a  general  resemUanoe  to  Haokworth'B 
**  Koyal  €freorge,*'  illastrated  in  an  early  Tolnme  of 
The  Bnaineer,  bat  differs  in  the  detaib.  I  do  not 
know  wnere  it  came  from,  or  what  became  of  it. 
Perhaps  some  oorrespondent  may  reoo|piiM  the 
portrait,  and  sapplement  my  own  description  by 
further  particalan,  such  as  detaib  of  the  reversing 
gear,  wnicfa  can't  be  made  out  on  the  photograph? 
Has  Mr.  Stretton  ever  seen  a  drawing  of  an  old 
locomotive  with  vertical  cyUnders,  the  connecting- 
rods  to  the  driving-wheels  being,  however,  hori- 
zontal, the  change  of  direction  bcnng  made  by  big 
«<  bell-cnnk  *'  levers  ?  I  remember  uie  illnstzation 
in  some  book  or  other^  and  should  like  to  know  if 
such  a  form  of  engme  ever  had  an  *'  objective 
existence."  Not  many  years  ago  there  was  a  loco. 
ontheUanellyline  with  the  cyHnden  on  top  of 
the  smoke-box,  and  set  at  such  an  inclination  as  to 
work  the  hinder  pair  of  six  wheels  coupled — a 
hideous,  ungainly  monster.  A.  B.  L. 

DBATH  OAT7SED  B7  BAD  XSAT. 

[30167.]— I  nroLOSX  an  extract  in  which  the  death 
of  one  person,  and  severe  illness  of  others,  is  attri- 
buted to  beef  which  had  been  kept  a  little  too  long, 
but  was  otherwise  of  good  quality  :— 

'<  DsiTH  Gaubbd  by  Bad  Mbat.— Last  week 
Mr.  W.  W.  Lumb,  coroner  for  West  Cumberland, 
held  an  inquest  at  the  Seaoote  Hotel,  St.  Bees,  on 
the  body  of  Elizabeth  Sly,  aged  48,  widow,  of 
Waterhead,  Coniston,  who  died  from  the  efFects  of 
blood-poisoning  through  partaking  of  some  beef  on 
the  previous  Saturday.  About  a  dozen  other  persons 
who  partook  of  the  beef,  including  Mr.  Scott,  the 
landlord  of  the  hotel,  and  his  wife,  are  now  suffer- 
ing firom  the  poison,  and  Mr.  Scott  was  too  ill  to 
give  evidence.  Mr.  Dalzell,  butdier,  Whitehaven, 
who  sold  the  meat  to  Mr.  Scott,  deposed  that  the 
meat  was  perfectly  healthy.  Min  Smallpiece, 
daughter  of  the  foreman  of  the  Jorv,  bought  the 
next  cut  to  that  purchased  by  Mr,  Scott,  and  the 
whole  carcase  had  been  sold  to  customers.  In  the 
present  condition  of  the  weather  it  was  difficult  to 
keep  meat.  In  the  course  of  the  evidence  it  was 
shown  that  all  who  had  partaken  of  this  beef  at  the 
hotel  had  been  taken  ill,  while  others  in  the  hotel 
who  hod  not  partaken  of  the  meat  had  not  been 
ill;  there  was,  however^  no  reason  to  think  any 
kind  of  poison  was  put  m  the  meat.  l)r.  Braith- 
woite,  of  Egremont,  attributed  death  to  blood- 
poisoning  through  the  absorption  of  some  putrid 
'  matter.    All  the  sick  persons  were  suffering 


from^  the  some  symptoms.  The  jury  returned  a 
verdict  that  Mrs.  Slv  died  from  blood-poisoning 
through  partaking  of  beef  in  a  decomposed  state, 
but  toot  no  one  was  to  blame.'* 

Can  this  be  the  true  explanation,  when,  not  to 
ipeak  of  the  improbability  that  hotel-keepers  and 
tneir  guests  would  eat  meat  as  tainted  as  large 
numb^  of  the  lower  orders  are  likely  to  eat  it,  the 
Mhars  and  Mangs  of  India  eat  with  impunity  the 
carcases  of  ariTmals  dying  of  all  kinds  of  diseases, 
and  at  times  how  far  from  fresh  I  leave  your 
readers  to  imagine  ?  L.  C. 

B08B   BKOINB.   OBNAKENTATION  OF 
IBBBaiTLAB  StTBFAOBS,  &o. 

[30168.]--l£A2nr  thanks  to  Mr.  Maclean  for  in- 
formation given  in  30130,  p.  415,  and  for  the 
refreshing  tone  of  that  letter.  Professionals  and 
amateursouffht  to  mutually  asrist  each  other.  AsMr. 
Madean  truly  says,  the  subject  is  so  wide  that  one 
hardly  knows  where  to  begin.  Bose-engines  may 
be  divided  into  four  classes. 

1.  The  geometric  engraving  lathe  for  banknotes, 
Ac,  and  mostly  flat  work  and  professional. 

2.  Ihat  suited  for  Sheffield  ware,  watch-cases, 
&c,  fine  rosettes. 

3.  That  with  bold  rosettes  for  ivory  and  hard 
woods. 

4.  Fufo  infra. 

Of  the  intricacies  of  Class  1  I  know  nothing; 
with  Class  2  thero  is  no  difficulty  whatever  m 
arranging  a  *' touch  "  to  sovem  the  penetration  of 
the  tool,  but  to  accurately  '^  stop  off'*  or  '*work 
in  *'  a  pattern  upon  a  curved  surmoe  requires  years 
of  nraotioe ;  moreover,  for  turning  metais  the  edge 
of  ine  tool  must  receive  a  cunning  jpolish  by  a  toudi 
upon  copper  or  goldstone  or  sometning  else,  or  the 
lustre  of  the  metal  wiU  be  lost ;  this  "touch"  ro- 
quires,  as  Mr.  Manlean  says,  a  "personal  inter- 
view." 

Now  with  "So,  3  things  are  reversed ;  there  is  no 
difficulty  in  sharpening  the  tool;  but  vervgrcHit 
difficulwih  orranginff  a  "touch"  to  regular  its 
{Mnetration,  whilst  aUowing  it  to  wander  into  the 
sinuosities  of  any  irrogular  curves;  this  may  to 
some  extent  be  overcome  by  adjusting  a  tube  of 
steel  or  ivory  around  the  shank  of  the  £ill.  I  have 
contrived  a  somewhat  complicated  "  touch  "  which 
is  far  in  advance  of  the  tube,  enabling  one  to  cut 
mouldings,  &c.,  and  am  at  present  busy  with 
another,  which  I  hope  will  do  still  more.  The 
description  of  these  I  withhold  for  the  present,  not 
firom  any  seUA  motiTe,  but  becanse  they  are  not  by 


any  means  what  they  might  be,  and  still  mora  be- 
cause I  hope  some  brothers  in  the  art  will  invent 
something  for  the  same  purpose  on  new  lines,  tiie 
comparisons  and  modincations  of  all  probably 
resulting  in  a  really  valuable  adjustable  "  touch." 

Class  4  differs  from  the  other  three  in  having  the 
headstock  fixed,  whilst  in  Classes  2  and  3,  and  I 
believe  in  Class  1  also,  the  headstock  rooks,  bringing 
its  rosettes  into  contact  with  a  fixed  rubber,  anathe 
work  against  a  fixed  tool.  In  Class  4  this  is  re- 
versed. The  mandrel,  ^  means  of  geared  wheels, 
imparts  motion  to  a  shaft  upon  a  second  mandrel, 
wluoh  carries  the  rosette,  and  imparts  motion  to  the 
slide-rest,  producing  the  pattern  of  the  rosette  upon 
the  work.  Upon  the  merits  of  this  evstem  I  hope 
to  write  hereafter,  when  I  have  worked  u]^n  a  very 
fine  lathe,  embodying  Mr.  Jesse  Lowe's  mvention, 
which  is  now  being  constructed  for  mebyMessra. 
Birch  and  Co. 

Permit  me  again  to  inquire  for  anv  man  who 
understands  Rose  E.  work  in  ivory.  ■  There  are  in 
the  Kensington  Museum  specimens  of  work  pro- 
duced just  200  yean  aso,  of  such  complicated 
character  tiiat  I  cannot  nnd  anyone  who  knows 
how  they  were  done,  let  alone  domg  them. 

O.  C.  B. 
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liemon  Cultivation  in  Sioily.— The  United 
States  Consul  in  Messina,  in  a  recent  report,  says 
that  the  well-knwn  variety  of  lemon  called  the 
"  lunare,"  or  ever-bearing,  produces  blossoms  and 
fruit  every  month  in  the  year.  When,  however, 
during  ike  Indian  summer  rainy  days  axe  succeedea 
by  d^,  dear  weather,  lemon-trees  of  different 
varieties  immediatelv  put  on  bloom,  and  if,  owing 
to  the  mildness  of  tne  season,  the  fruit  sets  in  at 
thebegixming  of  winter,  it  will  come  to  maturity  at 
midsummer.  Lemons  are  divided  into  two  classes 
— the  true  and  bastard  lemon.  The  former  is  pro- 
duced by  the  April  and  May  blooms,  the  bastard  by 
the  irregular  blooms  of  February,  March,  June,  and 
July,  wnidi  depend  upon  the  rainfall  or  regular 
irrigation  and  the  intensity  of  the  heat  during  the 
summer  and  winter  seasons.  The  true  lemon  re- 
requires  nine  months  to  reach  maturity — from  the 
bloom  in  May  to  the  mature  fruit  m  January. 
There  are  but  three  harvests  of  the  true  lemon ; 
the  first  in  November,  when  the  lemon  is  green  in 
appearance,  and  not  fully  ripe.  These  lemons  are 
the  most  highly  prized;  they  possess  remarkable 
keeping  quauties,  and  are  admirably  preserved  in 
boxes  in  warehouses  ^mNovember  until  March,  and 
sometimes  as  late  as  May,  and  then  shipped.  The 
second  harvest  occurs  m  December  Kna  January. 
These  lemons  must  be  shipped  three  weeks  after 
gathering,  by  which  time  they  have  acquired  a 
yellowish  appearance.  The  third  harvest  occurs  in 
March  and  April.  This  fruit  is  shipped  as  soon  as 
gathered,  spring  prices  being  very  high.  The 
uniformity  in  size  of  lemons  is  due  to  the  monthly 
harvestings  from  October  to  March.  Bastard  lemons 
present  well  characterised  peculiarities  in  shape  and 
appearance ;  their  inner  skin  is  fine,  and  a!aheres 
tenaciously  to  the  meat ;  they  are  hard,  rich  in 
acid,  and  seedless.  The  bastard  lemon,  produced 
from  the  bloom  of  June  1,  ia  still  green  the  follow- 
ing April,  and  ripens  only  towards  the  end  of  July. 
It  remains  on  the  tree  over  a  year,  and  seUs  well  m 
summer.  Besides  the  March  and  June  bastards, 
there  are  yet  othere  that  remain  on  the  trees  from 
twelve  to  eighteen  months.  The  true  lemon  can 
be  left  on  the  tree  until  the  end  of  May  or  the  first 
week  in  June ;  but  it  interferes  with  tne  new  crop, 
drops  off  from  over-maturity,  and  is  liable  to  be 
attacked  by  insects.  The  bastards,  on  the  contrary, 
withstand  bad  weather  and  parasites^  and  they 
mature  from  June  to  October.  It  is  estimated  that 
four  times  more  oranges  than  lemons  are  lost  in  the 
groves  and  warehouses.  Gkx>d  drainage  is  most 
essential  in  orange  and  lemon  culture.  In  Sicily 
lemon  cultivation  is  30  per  cent,  more  profitabfo 
than  that  of  oranges,  for  the  trees  are  more  prolific 
and  the  prices  hi^er. 

Tea  came  into  use  almost  b^  accident.  Some 
Buddhist  priests,  going  on  a  missionarv  expedition 
from  Nortnern  India  to  China,  took  with  them  the 
dried  leaves  and  also  some  cuttings  of  an  indigenous 
shrub,  which  was  said  to  have  the  power  of  correct- 
ing anjr  injurious  properties  in  the  brackish  water 
they  might  meet  with  on  the  way.  The  decoction 
thus  made  pleased  the  missionaries  so  well  that  they 
continued,  as  a  matter  of  taste,  to  drink  it  after 
they  had  reached  China,  and  introduced  it  to  their 
converts.  Thev  also  set  about  planting  the  predous 
shrub,  and^  altnough  it  did  not  thrive  so  well  in 
China  as  m  its  native  Assam,  becoming  smaller 
both  in  stem  and  leaf,  it  was  so  well  liked  that  it 
soon  formed  the  foundation  of  the  favourite 
beverage  of  all  China.  Thence  it  was  brought  to 
Europe,  to  be  drunk  and  desired  by  Englishmen  of 
every  degree.  And  it  is  only  of  late  years  that 
Assam  tea  has  come  into  the  European  market,  to 
be  looked  upon  rather  suspiciously  ae  tiie  rival  of 
its  own  degenerated  Cbineae  daughter. 


EEFUES  TO  QUIfilSS. 

%*  In  their  annoert,  Oomtpmimtt  tn  rmpm» 
fi$lM  requested  to  mentUm^  in  elaeh  imtmici,  (k  tnk 
anammber  of  the  query  aeied, 

[67862.]— Distribution  of  Wetght-Altiuo^ 
late  in  the  field,  will  you  allow  me  to  offer  » tiw 
solution  of  this  interesting  problem,  which  teeu  to 
have  puzzled  a  goodlv  number  of  your  msUMutbl 
correspondents,  and  oeen  finally  flhetved  u  **  inde. 
tenninate?  "    I  sent  a  solution  at  the  tia»;  bat, 
unfortunately,  a   change   in  the  Eusaaa  poiUl 
charges  caused  the  letto:  to  be  refused  \j  yoQud 
returned  to  me,  and  I  hesitated  to  trouble  you  vo^ 
a  repetition,  feeling  sure  that  it  would  be  ttAni  tij 
othen  nearer  home.    Some  of  your  oonespooiaaf 
mathematical  theoziea  are  too  advanced  for  iut(» 
f oUoWj  and  I^can  only  look  at  tiie  matter  in  i  jac 
tical  h^t,  and  submit  a  practical  solotago.  TU 
conditions  of  the  problem  will  be  peifectlj  osb* 
tained  and  the  solution  simplified  vf  suppoong  tk 
central  weight  to  be  raised  above  the  plAoeud 
transmitted   to   the  indioated  pointi  ox  fx^k 
through  vertically-inclined  struts.    The  thrwt  fi 
these  will  determme  the  weight  supported  at  uA 
point.    The  struts  must  be  considered  as  eetis^  is 
pain   opposite   each   other.     When  Bingie  rtnrti 
occur  witnout  a  directly  opposing  one  (two  i&  t^ 
problem)  the  thrust  of  these  is  laden  by  the  aetnA 
two  opposite  struts.    When  the  opposug  itniti  an 
equal  m  length  (or  the  distance  from  coin  dtf 
pressure),  the  thnist  will  be  equal  at  each  oL 
When  these  vary,  it  will-  be  invoaely  propoitiooa) 
to  the  distance  from  centre  of  pressure  to  point  cf 
support.    I  mav  remark  that  a  weight  sappottadca 
a  series  of  strute  or  beams,  whatever  their  nbtin 
lengths  or  angles  to  each  other  may  be,  will  ^ 
equally  distributed  over  each  pair,  sad,  furtbi, 
that  if  a  oentral  support  be  introaooed  into  ^ 
combination,  this  wifi  take  one-half  of  the  «D3m 
load,  and  the  other  half  distributed  throng  ile 
struts.    This  maybe  taken  as  an  answer  to  *' L. ' 
who  submits  an  analogous  problem  as  a  ker  *w 
the  solution  of  this,  if  it  con  be  deteimined;  bsi 
which  he  also  concludes  to  oe  indetenninste.  U 
him  suppose  his  weight  to  rest  on  two  ban  or  boai. 
Each  wul  take  half  the  weight,  and  it  iaoVricv 
that  one  bar  may  be  removed  by  substitatia^i 
oentral  support  to  take  its  load  ;  therefore,  is  td 
problem  the  central  weight  equals  one  halt  Be> 
f erring  to  the  original  problem  and  the  dii^ia 


C'STkM 


f  ^fm 


7ms 


illustrating  it— consider  the  weight  W  sa  resdD? 
on  four  pairs  of  struts  and  equally  distnten 
over  eocn.  To  facilitate  calcnlation  take  lk» 
radius  of  the  circle  as  10,  and  the  weight  Was J^ 
(say,  8  tons).  The  figures  on  the  several  IhMS  *2 
be  their  relative  lengths  in  terms  of  ndina.  iv 
oentral  load  being  8,  that  on  each  pair  of  stnts  w3 
be  },  or  two  tons.  We  will  now  find  thsweigte 
at  the  ends  of  each  pair.  Commencing  with  » 
pair  BF,  these  are  equal  in  length,  tfaerefan  tM 
weights  are  uniform,  or  1  ton  at  each  end.  Tanaf 
the  pairs  ED,  their  relative  lengths  arefitoU^ 
3  to  1;  therefore  I)  supports  half  a  toa^aadl 
1^  ton.  Takhig  now  the  mngle  strnt  C  W,  vbd 
has  not  one  directly  opposed  to  it,  the  thnut  froa 
this  is  thrown  on  the  points  A  and  F.  Draw  Oe 
line  A  F,  and  prolong  the  line  CW  toiiiten»ci»» 
at  Gh.  WG  will  be  the  length  of  an  e^oini^ 
strut  from  which  we  can  calculate  the  diatn^w 
weight.  The  relative  lengths  are  4-40  and  1320,^ 
3  to  1 ;  therefore  l\  ton  is  thrown  upon  Aa^i' 
and  half  a  ton  on  C.  The  weights  on  A  sad  F^ 
inversely  proportional  to  their  disfainret  fn0  ^' 
3-33 and  6-66,  or  2 to  1 ;  therefore  1  toe  ii^ro« 
upon  A,  and  half  a  ton  at  F.  The  vmeeff^^* 
produced  on  A  and  B  by  the  magle  4nt  a**- 
Collecting  the  weights  on  the  several  point»<«^ 

ert  thus  found,  the  total  will  equal  the  srtjj 
id  of  8  tons.   The  pKoblem  Is  BBplT  *  V^''^ 


ENOIJSH  MEOHANIO  iSD  WOBLD  OF  SOIENOE:    So.  1,369. 


of  diibibuliini  of  foroea,  uid  isuliaiice  don  not 
alter  into  tha  matter  »t  aJl.  If  007  of  tout  caire- 
gpaodeata  should  take  exoeptton  l«  my  dsauition,  I 
beg  to  ramiud  thsm  tliat  I  am  at  a  month'g  po«ta] 

BakoT,  July  1.  Caspian. 

[68428.]— lomp  (U.Q.)^you  oould  light  a  6- 


[6M6J.]— Ballway  Aooldonti,— The  foUowiog 
euginea  ydth  namea,  have  been  in  sarioiu  railway 
uodenls  :— Tadter,  L.  C.  and  S.  goods,  ran  into 
the  rivflr  Kaveusliounifl  near  Beckenham.  Juno, 
L.  and  v.,  was  in  the  BuracoUKh  collisioa,  January, 
1880.  Prometheni,  O.W.Ii.  broad-eauge  exprsM, 
W«t  Dnjtem  tolliHon,  1874.  If  some  other 
naders  would  kindly  help  witli  this  qneir,  I  f«al 
luie  the  intomution  gain^  vroold  be  wefbome  to 
many.  P.  H.  N. 

[S3683.]— Bollsr  FUnrea  (U.a.)— I  iocloae  a 
rough  aketch  of  plan  adopted  in  banmag  1 
at   Forth    Br^-    — -■--      '    "-'-      -' 


bent  with  this 
.    .     .  Botar.     Thew 

were  all  bent  hot.  J.  K. 

{A8722.]— Xetlioda  of  BtMiying  Orruila 
OhetaUtry  CP.a.)— I  demslad  from  answering 
this  when  it  first  appeared,  thinking  that  the  wide- 


tpread  importani 
{KiBsibl^  by  the  Brobdingnagian 
query  itself,  would  receive  itsduonumDeroirepues. 
Before  arriving  at  the  root  of  the  matter  embodied 
in  the  extansTe  query,  I  should  like  to  proteat 
against  the  lo-called  "Practical  Orf{anic  Analysis" 
being  oonfoundsd,  or  ereo  mentioned,  mlh  the 
truly  mamificant  sciBnee  of  organic  ohemiatry.  It 
is  like  caCing  bricklaying  aicbitecture,  or  butterfly- 
catching,  entomology.  If  organic  chemistry  is  to 
be  learnt  aj  "Aurora,"  evidently  desire*  to  loam  it, 
it  must  be  treated,  as  old  Izaak  did  his  frogs,  as 
though  you  loved  it.  In  my  opinion  there  ia  no 
adence  wliich  offera  auch  n  reward  of  philosophic 
pleoBure  am  does  that  of  ornnic  chemiatry,  provided 
it  be  atndifld  for  its  own  sake,  and  none,  perhaps,  so 
difllcnltto"cram."  Let" Aurora"oncethoroughly 
KTaapthe  doctrine  of  valency,  and  he  will  find  that 
''the  heap  of  ugly-lookdag  formulffi"  not  only 
become  beautiful,  but  are  so  plain  and  natural  that 
the  effort  of  memory  is  reduced  to  nil.  There  ia  ao 
little  that  is  arbitrary  in  this  science,  that  when  once 
ita  prindplea  are  lovingly  and  thoroughly  mastered, 
all  the  apparent  oompiicationa  diMtppear,  and  a 
wonderful  and  beautiful  symmetry  and  order  take 
their  place.  To  acquire  this  (iiie  juJ  nun,  I  can 
oertaituy  reeommend  reading,  patient,  careful,  and 
thorough — not  "  cramming,"  mind,  with  a  real 
d«iie  to  understand,  as  being  the  sureat  meana.  In 
the  following  three  booki  the  subject  ia  treated  in  a 
really  faadnnting  matter.  I  give  them  in  the  order 
in  which  tlkey  ahould  be  read  :  "  Experimental 
Chemistry,"  Part  IV.,  Heynolds;  "  Organic 
Chemiatry,"  Bemsen :  "  Outlines  of  Organic 
Chemiatry,"  H.  F.  Morley.  Let  these  be  read 
carefully,  never  passing  over  anything  until  it  is 
thorougbly  understood^  working  out  alt  the  formula 
graphically,  endeavourmg  to  grasp  the  principles  of 
valency  on  which  the  formula  depend,  and  trying 
to  cultivate  the  admiring  love  for  the  "order  in 
disorder"  which  specially  characterises  this  science, 
and  all  Uia  dilEcnlties  which  the  querist  mentions 
'nill  gradually    disappear.     "  Eiperientia  dooet." 

Richmond.  YouKO  AiiiLiFT. 

[68756.]— 0»»-Bii»lii«.— Thanks  to  "J.  M.  T." 
for  his  few  remarks  on  gaa-enginea,  and  unleM 
"  J-  H,  T."  can  offer  batter  advice  to  those  asking 
questions  in  future.  I  should  advise  him  to  ahatain 
from  trying  to  apeak  of  something  he  appears  to 
me  to  know  nothing  about,  as,  in  my  opinion,  it  is 
these  sort  of  replies  that  oftentimes  shuts  Che  mouth 
of  many  a.  man,  and  he  does  not  like  to  ask  another 
question,  in  caae  of  being  snubbed  again  In  the 
same  waj.  I  think  it  the  duty  of  every  reader  or 
aubscriber  to  carefully  read  the  queries  published  in 
the"  E.M.,"  and,  if  it  lays  in  his  power  to  help 
anolliei,  he  should  do  so,  without  telling  a  man 
that  he  must  copy  someone  else,  and  not  invent 
something  for  hunaelf .  Onb  m  A  Pn. 

[687o9.]— Poena  of  I.enMa.— On  page  417  a 
reply  signed  by  "  Derfla  "  appeals,  in  whidi  he 
Elves  a  method  for  fiodii^  the  focal  length  of 
9<'°t'cle  lenses.  His  method  is  to  mBasure  the 
mstaace  between  the  lens  and  the  screen,  when  the 
image  thereon  ia  the  same  aiie  as  the  original 
object.  Every  student  of  optica  must  know  that 
ttus  distance  is  twice  the  focus  of  the  lens,  inasmuch 
as  the  word  "focus"  means  the  point  where 
parallel  rays  of  light  are  brought  to  a  point. 

F.  H.  L. 


[68769.1— Oonllata'  Formala..- Perha^  I  may 

be  allowed  to  correct  "Derfla's"  answer  m  so  far 
as  it  relates  to  finding  the  focus  of  convex  lens.  I 
may  aay  I  am  very  much  tempted  to  ask  whether  he 
ever  tried  to  find  the  focus  of  a  lens.  It  does  not 
require  the  paper  with  a  hole  in  it,  nor  a  dack  room, 
and  his  method  does  nat  give  the  focus.  To  show 
this:  Let  us  take,  for  example,  a  lOin.  lens, 
rill  ooma  to  a  focus 
'ersaly,  rays  coming  from  a 
point  lOin.  from  lena  will  be  rendered  parallel. 
According  to  "  Derfla,"  the  flame  and  the  image 
must  be  the  same  aiie ;  therefore  the  flame  and  the 
paper  mnst  be  equidistant  from  lena.  If  the  flame 
were  at  the  focua  the  pasBiog  rays  would  be  parallel, 
and  parallel  rays  give  no  image  ;  therefore  neither 

fl i Y-^  ii.„  I .      H^  he  said  half 

lefocus. 


of  the  flame.  On  bringing  the  flame 
lens,  we  flnd  the  image  grows  larger  and  indistinot ; 
by  drawing  the  lena  away  from  wall,  we  flnd  the 
image  once  more  growing  sharp  and  clear.  It  will 
be  noticed  that  the  nearer  the  flame  is  brought  the 
larger  the  image  growa,  and  flame  and  image  are  in 
direct  proportion  to  the  distances.  The  nUe,  then, 
to  flnd  where  the  rays  coming  from  a  given  point 
and  passing  through  a  given  lena  will  be  brought  to 
a  focus  is :  Multiply  the  distance  of  the  point  from 
the  lena  by  the  focus  of  the  lens,  and  divide  by  the 
difference.  For  example— lOin.  lens,  flame  3IKn. 
distant,  30  X  ID  -  300 ;  divided  by  difference,  300 
T  20  ^  15in.  The  image  will  be  formed  16in,  from 
the  lens,  and  will  be  exactly  one-halt  the  site  of 


^  U  - 


*F^J 


lens  Hin 


..,28  X  U. 


28;  thus  flame  and  image  1 
;wiDe  the  focal  length  from  lens. 

BoR-AOOOBn. 

[G8798.1— SheUa,  to  Clean  and  Follsh.- The 
sheila  are  pickled  in  a  hot  solution  of  hydrochloric 
acid,  and  after  scrubbing  and  rinsing  in  water,  are 
polished  with  any  of  the  usual  polishing  powdera. 
The  process  is  desmilied  in  back  volumes,  and  in 
many  of  the  recipe  books.  T.  H. 

[68900.]— Oheinloal.— The  method  of  cooling 
the  add  it  to  pass  it  through  pipes  immersed  iu  cold 
water  or  exposed  to  the  action  of  cold  air. 

C.  P. 


.aa.-Fu31 


[.  D.  C. 


C)02.]— I.,    and    IT.W.     Oomponi 
■  of  these  have  been  given  some  tim 
scale  drawingi  in  the  engineering  papers. 


[6S807.]— L.  and  N.W  Hnstnea.— I  beUevs 
this  querist  could  easily  get  a  list  of  the  engines  he 
wanbi  by  referring  to  b^i.  volumea.  At  any  rata, 
the  query  seems  to  be  of  little  interest.  iJ.  P. 

[68811.]— Water-aiaH.—Whv  does  not  the 
querist  try  the  experiment,  and  so  settle  the 
question  in  his  mind  once  for  all  ?  '  X. 

[68819.]— Kasnat.— To  F.  W.  Uasoa.- Thanks 
tor  noticing  my  last  query.  Would  you  please  give 
dimensiona,  &c.,  of  the  Minotti  battery;  also  to 
kindly  to  dadpher  chemical  signs,  as  I  don't  under- 
stand thsm ;  also  number  required  and  probable 
— t  per  cell,  how  long  will  it  work  wiuiout  Te- 


[68821.]— Foxed  Bugravliiva.- Anything  that 
cannot  be  got  off  with  a  bit  of  bread  can  possibly  be 
bleached  with  weak  chloride  of  lime  solution  ;  but 
the  parts  must  be  well  washed  with  water  oiter- 
wards — preferably  distilled  water,  aaing  blotting- 
paper  to  soak  it  up  after  it  haa  be^  on  a  second  or 
twSr  J.  M.  T. 

[68822.]— NoUy  Fan This  fan  is    rimplj  in 

BQch  a  positjon  that  it  can  sat  up  Tibrationa  m  a 
colomn  of  air  which  then  becomes  tike  an  organ- 
pipe.    Stop  the  Tibrolions  and  the  noise  will  cease. 
0.  P. 

[66823.]- Palntt&tr  on  Zlno.— Bnb  the  dnc 
over  with  sand  and  water,  applied  on  something 
like  a  bit  of  coker-nut  husk  (noUiing  batter) ;  wash 
down  with  addulated       '  '         ' "  ■"  " 

soon  aa  it  niU  take  0 
if  properly  prepared,      .... 
haa  very  little  to  do  with  the  drying.     For  "  flat " 
colours  mix  the  pigmenta  with  more  turpentiue  than 
oiL  and  try  as  "  driers"  the  addition  of  lerebene. 
a.M. 


water,  and  a^ly  the  paint  as 
.  Thecolourougbt  to '' dry," 


[68829,]- aCuahet'a  Belf-Hardanlnr  Bteel.— 
The  makers  of  this  tool  steel  will  supply  all  nec«a- 
saiy  information  on  application  ;  but,  of  course,  it 
haa  been  given  in  back  volumes,  although  F.  Allen 
says  there  is  "nothing  in  bock  numbers  of  any 
prictical  value.' '  That  being  the  case,  I  am  afraid 
anything  I  ooold  aay  would  be  without  practical 
value  ;  he  wants  somebody  to  show  him — or  better, 
to  do  the  work  tor  him.  Axtil. 


well  into  the  carved  foliage,  £0.    Laave 


trorkmg  it 
it  on  lOT, 


say,  an  hour,  and  then  ayiinge  it  off,  using  soma 
force.  A  Sre-engiDe  hose  womd  be  useful.  B^paat 
the  dose  it  very  duty.  It  may  be  neoessary  to  oae 
a  weak  solution  of  hydrochloric  add  and  a  brush  ; 
but  I  should  try  the  solution  above  given  fint. 

Nun.  Dob. 
[68832.]— AroUmadM.— If  this  querirt  measi 
the  Aiehimedean  watai-Iifter,  it  is  deaoribed  in 
most  of  the  textbooks,  and  is  briefly  a  pipe  eoilad 
spirally  on  an  axle.  The  lower  end  is  always  below 
the  water,  and  as  the  thing  is  revolved  it,  of  coi 


'screws''  the  w 


C.  L. 


Sto 
T. 


[68840.1— Hewtonlaa  Teleaoopa.- 
thank  "F.R.A.3.,"  Messrs.  J.  C.  Lij 
Weatlake,  and  "Ecnal"  tor  their  Idnd  advices  as 
to  size  of  flat,  which  were  read  bv  myself  and 
several  friends  with  much  interest.  I  also  wish  to 
atate  that  I  have  tasted  it  by  diatanding  ai 


from  a  base-line  I2jin 

extending  it  out  14tt.  I 

allowing    tor    the  width    of    t 

flnd  that  2)in.  minor  axis  is  the  moat  suitable  n.. 

for  flat.    This  will  take  in  all  the  rays  bom  tha 

moon,  with  a  alightmorgin;  alao  nebuue  or dustan 

"'  '         '"  augiUar  diameter — vii.,ahonti*. 


_e  diameter  of  minor,  and 
a  length  of  the  focus,  and 
"    "'    " 's  im^e,  I 


[68841.1- 
sutBciaDtly 


iiplanatoryf    No    doubt    any  photo- 

,j 1 litable  plates  and  • 

"Cam^'  meanaP 

[68843.1-Hot-Neck  Oreaae.-What  does  Mr. 
J.  H.  Thomaa  meanV  All  aorta  of  redpea  tor 
lubricants  foe  journals,  &c.,  have  beengiVfen  in  back 
numbeiB,  and  he  must  raally  aay  what  kind  of  "hot 
necks ' '  be  means  it  he  expecta  a  spedal  anawnr. 
B. 

[68844.]- Railway  Oonplinr  AppUanoea.- 
"Old  Hand"  must  be  rather  young,  or  be  would 
know  that  the  coupling  appliancsa  have  bean  fully 
described  in  back  volumes.  It  he  will  refer  to  No. 
1100,  p,  169,  he  will  find  some  of  the  best  illus- 
tral«id  and  described — they  are  those  to  which  priia* 
were  awarded  in  the  Mine  Elms  trials,  and  if  he 
reten  bock,  ha  will  flnd  others.  VaOSaAi,!- 

[68901.]  — Dogr  Mnralo.— In  answer  to  this 
query,  Spratta'  wire  cage  muzzle  ia  the  beat,  and 
will  allow  the  dog  the  greatest  freedom  In  breathing. 
It  can  be  procurwl  from  any  ol  the  dealera.  or  from 
the  makeia,  "  Spratt'a  Patent."  A.  E.  B. 

[6891S.]— AuxiUary  Sorew.— I  venture  to  add 
a  hne  respecting  thia,  as  what  I  wrote  laat  appears 
to  be  hardly  explicit  enqn^    I  sand  a  sketch  of 


the  rudder  complete,  only  adding  dotted  lines  where 
the  }in.  nida  pass  through  the  middle.  I  have  gone 
milea  when  beoalmed,  using  a  thwart  of  the  boat  to 
propel  myaelf ,  having  no  paddles  on  board ;  and  I 

yjjj^  :. ..        _. ■ _ :,.__ 


9e  thia  would  be  used  only 


[68933.]— BleotrlcaL-In  reply  to  F.  W.  Harcn, 
I  proceeded  as  foUowa :— I  mixed  up  a  solution  of 
phosphorua  and  biaulpbide  of  carbon— loz.  phoa.  to 
2O01.  bisulphide— and  painted  my  wax  mould  with 
same,  and,  when  dry,  poured  on  a  pretty  strong 
solution  of  silver  nitrate,  which  immediately  turned 
the  surface  black.  I  then  allowed  it  to  dry,  and 
aa  soon  as  dry,  poured  on  the  silver  again,  to  be 
sure  of  getting  the  surface  welt  metallised.  I  then 
allowed  it  again  to  dry  in  the  strong  daylight,  and 
upon  putting  same  into  bath  it  was  ooveied  all  OTCC 
in  about  twenty  minutea  or  half  an  hoar.  The  sisa 
of  mould  I  was  operating   upon  was  about  Ift. 
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mould  after  it  had  been  in  the  bath  about  a  week, 
it  was  veiy  rough  on  the  surface,  and  this  is  what 
I  want  to  avoid  again.  The  centre  head,  espedally 
tip  of  nose,  was  no  thicker  than  paper,  so  that  I 
was  unable  to  polish  much  for  fear  of  going 
through.  I  have  tried  blacklead,  but  with  that 
have  failed  to  get  it  to  cover  the  nose  of  face  at  all. 
The  battery  power  I  was  using  were  12  DanieU^s 
elements,  each  holding  about  a  gallon  in  outer  cell, 
and  each  porous  pot  about  two  pints  of  add-sulph. 
solution,  coupled  up  in  four  lots  of  series— one  of 
acid  to  twenty  of  water.  I  kept  my  zincs  well 
amalgamated,  and  should  have  thought  the  deposit 
woula  have  been  thicker.  But  Ihe  main  thmg  I 
want  to  get  is  a  perfectly  fine  smooth  surface,  and 
covered  all  over  in  a  short  time.  I  mav  add  my 
mould  is  composed  of  Japan  wax  ana  beeswax 
mixed  with  white-lead,  ana,  when  separated  from 
original,  has  a  beautifully  smooth  and  shiny  sur- 
face. lONOlLAinTS. 

[68943.1~Staininff  Terracotta.— Many  thanks 
to  "Potter"  and  "Jack  of  AU  Trades."  The 
articles  have  been  burnt  in  the  day  state.  How- 
ever, I  have  advertised  my  address,  and  shall  be  glad 
if  "Potter"  and  "  Jack  of  All  Trades"  wiU  write 
me.  Bum  Spibo  Spebo. 

[68953.]— Diiferential  Baoations. —Jn  the 
latter  part  of  my  reply,  sin.  9  is  given     /  "If  .  t ; 

the  small  t  should  be  included  under  the  radix. 
Perhaps  it  is  safer  to  write  such  an  expression  with 

brackets,  thus     /  f  %^.  A.    I  am  glad  to  see 

"  A.  H.  Q."  appreciates  these  problems.    The  way 
in  which  the  calculus  produces  results  after  a  page 
or  two  of  X,  y,  z.  with  a  short  "  snap  "  as  it  wero, 
is  really  wonderful. 
Bath.  M.LC.E. 

[68955.1— Barlow  Lens.— Although  not  spe- 
cially adoressed  in  this  quety,  perhaps  mv  smadl 
experience  with  a  Barlow  lens  may  oe  ox  use  to 
"  J.  1£."  I  have  an  excellent  3in.  achromatic  by 
DoUond,  which  originally  had  three  Huyghenian 
e.p.  's,  magnif yingiO,  80,  and  1 60  diams.  respectivelv ; 
in  addition  to  these  I  had  a  Barlow  lens  fitted  by  the 
makers.  They  said  that  at  ttie  distance  they  would 
place  it  from  uie  field  lens  it  would  raise  the  power 
of  each  e.p.  about  one-third.  Since  I  have  used  it 
I  can  thoroughly  endorse  what  Webb  says  in  his 
admirable  work,  "  Celestial  Objects,"  on  page  6 : 
«  The  intexposition  of  a  combination  called  a  bar- 
low lens  raises  the  power  with  little  loss  of  light ; 
and  as  one  may  be  made  to  suit  all  e.p.'s,  it  doubles 
the  set  at  a  small  expense."  (1)  Mv  Barlow,  in  its 
normal  position,  raises  the  power  about  one-third ; 
but  of  course  the  power  varies  acoorduig  to  the 
distance  between  it  and  the  field  lens  oi  the  e.p. 
(2)  In  my  omnion  it  does  not  absorb  much  light, 
but  it  cuts  off  a  great  manj  heat  rays.  (3)  I  tmnk 
it  affects  definition  verv  htUe ;  (4)  although  prob- 
ably the  light  and  definition  would  be  better  in 
using  a  higher-power  e,p.  alone  rather  than  one  of 
low  power  together  with  the  Barlow  lens.  (5) 
Tliere  is  no  puticular  porition  for  it  as  regards  uie 
e.p.  (within  limits) ;  but  the  power  is  increased  by 
moving  it  further  from  the  field  lens ;  mine  admits 
of  an  adjustment  of  about  3in.  (6)  I  find  it  par- 
ticularly useful  for  double-star  work,  as  it  aSorda 
a  means  of  gradually  raising  the  power.  I  always 
use  it  for  Solar  observations,  since,  not  having  a 
diagonal,  it  saves  the  screen  glasses,  cutting  off  the 
peater  portion  of  the  heat.  (8)  I  should  not  think 
it  would  seouTB  a  larger  field,  smce  it  increases  the 
magnifying  power,  and  consequentiy  decreases  the 
actual  amount  of  the  object  taken  in.  If  "  J.  M." 
wants  to  know  further  particulars,  I  shall  be  pleased 
to  give  him  them  in  about  three  weeks,  as  I  have 
not  the  telescope  by  me  now,  so  consequentiy  the 
measurements,  &c.,  aro  only  from  memoty. 

Bradfield  College,  Berks.  G.  Dixox. 

[68977.]  ~  To  Bleotrioians.  —  The  method 
adopted  l^  "  Vnloanite  "  would  be  quite  correct  if 
(1)  the  renstance  v  of  the  voltmeter  was  not  subject 
to  changes  caused  by  heating,  and  (2)  the  sum  of 


copper  wire,  and  use  a  large  fixed  platinoid  resist- 
ance in  series  with  it ;  you  will  then  have  a  fairly 
reliable  instrument.  Tne  best  arrangement  for 
calibrating  a  voltmeter  by  an  ammeter  is  shown  in 
the  illustration.  Y  is  the  voltmeter,  A  the  ammeter, 
R  any  suitable  resistance  of  thick  platinoid  wire, 
which  is  practicaUy  nil  compared  with  r.  A  B  s 
volts  at  the  terminals  of  R — e.ff.,  R  «  2  ohms,  v  = 
10,000  ohnu,  A  «  3  amperes,  then  V  ought  to  read 
6  volts.  The  method  suegested  by  Mr.  Bottone  is 
hardly  practical  or  reliable,  even  if  a  set  of  standard 
coils  are  used.  Gilbsbt  B.  Luckhoff. 

[69016.1— BaUway  Ghradlenta.— One  of  the 
worst  inclines  in  England  is  the  Lidcey  incline, 
which  rises  1  in  37,  tiie  whole  distance  from  Broms- 
grove  to  Blackwell,  on  the  Midland.  An  assistant 
engine  is  used  for  pushing  up  both  goods  and  pas- 
senger trains.  On  one  occasion  tiie  train  I  was 
travelling  in  had  a  coupled  express-engine  in  front 
and  two  coupled  tank -engines  at  the  rear,  in  order 
to  save  time  in  the  ascent ;  but  possibly  this  is  not 
an  uncommon  occurrence.  The  South -Western 
have  a  similar  gradient  between  the  St.  I)avid*s  and 
the  Queen-street  stations  at  Exeter,  of  1  in  37 ;  but 
this  is  a  very  short  one.  The  train  engine  is  suffi- 
cient generally ;  but  until  recently  men  were  em- 
ployed to  place  sand  on  the  rails,  but  this  is  now 
discontinued.  The  North  British  have  a  stiff 
gradient,  rising  1  in  45  for  1^  mile,  mostly  through 
a  tunnel,  on  leaving  Queen-street  station,  Glasgow, 
for  Cowlairs.  On  tiie  Somerset  and  Dorset  line 
there  is  an  incline  of  1  in  50  from  Shepton  Mallet 
to  Masbury  (which  also  passes  through  a  tunnel), 
and  after  passing  Masbury  station  descends  at  1  in 
50  towards  Binegar.  On  the  Bridport  branch  of 
the  Great  Western  there  are  some  short  pieces  of 
heavy  road,  1  in  50,  near  Toller,  and  six- wheeled 
coupled  saddle-baok  tank-engines  are  used.  The 
Beattock  incline  on  the  Caledonian  is  9f  miles  lon^, 
rising  towards  Carstairs.  For  the  first  two  miles  it 
is  1  in  88,  the  next  two  miles  1  in  80,  and  the  last 
five  and  a  half,  1  in  75.  This  was  the  incline  over 
which  Mr.  Bugald  Drummond's  single  engines  made 
such  splendid  running  this  time  last  year  with  the 
North- Western  Scotch  express.  There  is  also  a 
veiy  severe  gradient  on  the  Malton  and  Whitbv 
branch  of  the  North-Eastem  at  Gk>athland  Mill. 
My  only  authority^  however,  is  a  newspaper  para- 
graph, which  savs  it  is  a  mQe  long,  and  falls  1  m  14 
ana  1  in  20 ;  but  I  have  no  moans  at  hand  of  veri- 
fying the  statement.  Wootion  Rtvbbs. 

[69019.]  —  Boiler-Coverinff  Oompoaition.— 
Some  months  ago  1  asked  a  similar  question,  to 
which  our  Editor  gave  a  similar  answer ;  but  as  I 
considered  the  terms  for  asbestos  coating  or  silica 
cotton  too  high,  I  applied  to  a  felt  manufacturer, 
from  whom  l  ootainea  a  number  of  sheets  of  felt 
3(Kn.  b^  20in.  and  lin.  thick.  With  these  I  covered 
my  boiler,  placing  outside  a  lagging  of  the  |in. 
grooved  and  toughed  fiooring  bourb,  obtainable  at 
any  dealer's  for  about  6s.  per  square  of  10ft.  They 
are  kept  in  position  by  hoop-iron  bands.  The  total 
cost,  mduoing  carpenter's  work,  was  25s.,  as 
agamst  75s.  for  asbestos,  and  I  am  well  satisfied 
witii  the  results,  and  certainly,  so  far  as  appearance 
goes,  the  timber  covering  looks  much  better  than 
uie  rough  asbestos.  I  dare  sa^  the  latter  is  superior 
as  a  non-conducting  composition,  but  is  it  three 
tbnes  better  than  f  eU  and  wood  ? 

BocToa  Med. 

[69028.]— Brazinff  Heartli.— I  do  brazing  in 
iron  or  metals  with  my  portable  hearth,  and  use  gas 


the  resistances  of  the  ammeter  and  dynamo  ff  -4  b 
Was  infinitely  small  compared  with  that  of  the  volt- 
metca*.    Rewind  your  voltmeter  with  much  finer 


applied  in  the  manner  shoMm  in  sketch  sent  here- 
with. A  is  the  forge  bottom  and  side,  B  firebrick, 
through  which  the  cast-iron  tuyere  or  blast  pipe  C 
passes.  At  I)  is  inserted  a  gas  pipe,  E,  having  a 
thumb-tap^  F,  to  regulate  fiow  of  gais.  The  bJast 
pipe  fin.  oiameter  inside,  and  the  gas  nozzle  tapers 
nom  iin.  at  D  to  \^c^.  at  0,  inside,  and  is  extended 
to  about  point  G.  I  use  good  forge  breezes,  but 
no  coal  at  all.  To  light  my  fire  I  simply  start 
blowing  gentiy,  rake  the  breezes  back  so  as  to 
expose  the  nose  of  the  blast  pipe,  turn  on  a  littie 
gaa,  light  it,  and  gradually  dnw  the  breezes 
together.  I  increase  the  blast,  and  when  I  get  a 
good  fire  I  reduce  it  to  very  small  limits.  If  find 
tiiis  metiiod  very  effective,  convenient,  and  dean. 
Birmingham.  Hall. 


[69031 .] — Anexnometer.  —  The  measimionitt 
given  are  for  a  standard  instroment,  and  1  tbmk  1 
am  right  in  saying  the  dial  registers  .5UU  vLci  i 
mile  of  wind  has  passed.  **Hallett'*  would  •>> 
well  to  refer  to  *'  Buchan's  Handvbook  ofMete^rit. 
logy  *'  and  several  pi^>en  in  the  Journti  Koji; 
Meteorological  Sodety,  before  makiag  hissutk- 
ment.  Besides,  unless  you  have  au  exceedujly 
good  exposure,  your  labour  will  be  in  Ttin ;  ami  it 
uie  same  time,  the  axis  or  spindle  mast  be  gHu:. 
able,  or  j[our  readings  wiU  be  interfered  with 
throaffh  friction  caused  by  want  of  oiling.  T^j 
should  be  cleaned  and  oiled  r^nlarly.  Comil 
cups  will  not  do  at  all.  F.R.M£i.Scc 

[69032.]— Ooloari2ig>  Plana  on  Sklns.-.^ 
the  plan  is  drawn  and  penned  in,  make  s  onfci 
tracmg  of  each  colour,  cut  out  the  vpacea  tu  U 
coloured,  and  lay  the  tracing  upon  the  akin,  &hg 
pinning  down  or  wei|^hting  with  pennic-s.  Mix  p3 
colour  thick  and  sprinkle  by  unog  an  old  U<L- 
brush  and  drawing  a  knife  over  it  to^nuidi  y^i,  u 
in  the  well-known  '*  splatter  work.'^  The  idnai- 
age  of  this  method,  over  laying  washes,  is  tbttb> 
skin  does  not  **  cockle,*'  and  the  skin  m^y  be^er- 
f ectiy  even,  with  practice,  hill  shading,  rocks,  tMi, 
&c.,  may  be  indicated.  Hatt. 

[69032.]  —  Golonrinff  Farohment  Plani.- 
Maps  on  parchment  are  difficult  to  ooloQr,a$the 
water  soaks  through  and  qmils  the jporchmait,  vA 
without  an  abunduit  wash  it  is  dimcult  to  gK  izi 
even  hue.  I  have  tried  two  plans  with  some  looocfi 
— first,  stippling,  which  is  tedious  in  the  extrcDt 
and  secona,  splashing,  which  is  done  by  dmrmgi 
tooth-brush  cnarged  with  the  oolour  across  the  bvi 
of  a  knife,  whidi  results  in  a  large  number  of  tbt 
small  spots  being  thrown  down.  The  mxhmt  k 
the  parohment  to  be  coloured  must  be  caiefoj]? 
traced  on  tracing  paper,  and  the  piece  I;  te 
coloured  cut  out.  The  rest  of  the  tracu^ptpa^ 
then  pinned  down  on  the  parchment  and  iplBr-V: 
as  above.  It  should  be  said  that  when  it  mti\j 
be  about  half-done  it  is  generally  coloured  more  tljo. 
enough.  Yixdex. 

[69034.1~Dynamo.— The  machine,  being  Nii&- 
wound,  finds  the  resistance  of  a  single  bunp  1» 
great  for  it  to  overcome,  and  to  allow  siifii«iait 
current  to  pass  to  energise  the  F.M.*8.  Pron.*; 
four  6-volt  lamps,  arrange  all  four  in  parallel— u.. 
tandem  fashion,  orive  your  dynamo  at  3,000  le^v 
per  minute,  ana  you  will  find  that  you  will  Ugbt  ^> 
your  lamps  well.  S.  BoncsL 

[69036.]  —  Platinum  Contacta  Becomiv 
Ozidlaed. — ^I  would  suggest  that  the  contact  prjian 
be  examined.  It  is  proMbla  that  the  solder  q»i1  a 
fixing  the  platinum  wire  to  tiie  screw  has  fonnedu 
alloy  with  the  wire,  and  when  the  current  pian 
this  alloy  is  burnt  into  oxide.  Or,  perbape,  if  ths 
platinum  wire  is  too  short,  the  spark  devekvi^l  A 
the  contact  bums  the  brass  screw.        p2iNci?u. 

[69036J— Flatinuni  Oontaots,  Oxidlsiii?- 
To  Mb.  iuOTTONE. — ^A  complaint  too  common,  «Ii» 
among  those  who  use  decUically- driven  clorb.  I 
can  only  advise  you  to  arrange  the  contacts  in  ««& 
a  way  that  the  pieces  slide  along  each  other,  a 
make  a  "  rubbing '*  contact,  and  not  a  mere  Jotts^ 
one.  A  rubbing  contact  tenda  to  keep  the  soifwtf 
bright.  Also,  if  possible,  use  a  piece  of  pUtinun- 
irimum  lUloy.  This  is  even  harder  and  IBn^ 
inoxidisable  man  platinum.  S.  BoTTon. 

[69039.]— Bichromate  Battery.— Scrape  oJ 
from  carbons  any  adhering  pitch  or  black  v&ntbL 
Soak  carbons  in  warm  water  for  several  houn,uloo; 
as  any  colour  is  imparted  to  the  water,  which  sbaoJd 
be  changed  frequentiy.  When  quite  clein,  ^ 
carefully  on  the  hob.  Now  rig  up  a  Dsniefi't 
battery,  and  having  cleaned  the  end  of  the  c&rkA 
which  has  to  be  eoldered  to  the  copper  or  (<aa 
strip  on  the  cover  of  coll  with  a  bit  oi  fine  emm* 
paper,  connect  it  to  the  zinc  of  the  battery  hr  tte 
other  end,  and  deposit  on  the  cleaned  endatbii 
layer  of  copper ;  this  ought  to  take  a  few  loinottf 
only.  Agam  wash  tiie  plates  in  plenty  of  nnmj&| 
water,  to  remove  sulphate  of  copper,  anJ  ^ 
quickly.  The  copper  coating  will  enable  yoo  I? 
solder  the  plates  to  the  strip.  See  also  reply  fi»< 
for  fuller  instructions  as  to  soldering  the  carbooi. 

8.  BOTTOSS. 

[69041.]— Engine  SUdea.— You  had  better « 
the  slides  as  they  are,  or  else  consign  them  tn  tw 
scrap  heap.  The  blowholes  as  they  now  src  xunp-! 
act  as  ou  containers,  and  assist  lubricatioa.  B; 
stopping,  you  run  the  risk  of  same  working  oot, 
ana  causing  the  slides  to  fire  when  in  iBotix. 
Holes  outside  the  working  surfaces  oiu  be  stopp 
by  means  of  founders'  expansion  metal,  i^ 
founder  will  do  it  for  you,  and  the  price  is  tndiag 

F.  W.  C1X50S. 

[69042.]— Electric  Bella.— What  you  meoti« 
is  m  many  cases  due  to  carelessness  in  keeping^ 
wire  in  the  same  case  as  the  salammomac,  U  ^ 
any  part  of  the  circuit  the  covering  of  the  wii»  *•• 
before  erection  been  saturated  with  sahuam'^*^ 
va.  the  course  of  time  the  wire  is  reduoeil  to  the  m* 
grain  powder  you  describe.  In  your  ««,  it  ^ 
have  been  caused  by  something  else. 

F.W.CjOOte.^- 
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[G9042.]— Blectrio  BeUB.—Prosaible  causes:— 
1.  The  wires  were  uncovered :  2nd,  the  wires  were 
joined  with  **  killed  spirits  "  as  a  flux ;  3rd,  the 
wires  were  covered,  but  the  place  is  very  damp,  and 
the  air  is  charged  with  acid  vapour,  or  with 
ammonia  from  some  cesspool  or  privy;  4,  mice 
will  som&times  eat  througn  a  copper  wire.  As  a 
remedy  for  all,  I  should  aavise  the  wires  to  be  run 
in  a  wooden  casing  or  a  metal  tube. 

S.  BOTTONB. 

[600 i2.]— Electric  Bell«.— If  a  copper  wire  is 
fixed  across  a  board  and  a  drop  of  aalammoniac 
solution  is  put  on  any  part  of  it,  in  a  few  days  it 
will  completely  divide  the  wire  with  the  formation 
cf  copper  oxychloride.  This  is  what  has  probably 
happened  in  your  case— a  drop  of  the  battery  solu- 
tion miming  down  the  wall,  or  a  particle  of  the 
salt  *' creeping"  over,  lodging  on  the  wire,  and 
becomine  damp.  I  have  had  an  18  B.W.Q,  wire 
cut  in  half  in  24  hours  in  this  manner. 

Pmncipia. 

[69043.] — Alarm  Oana.— Gamekeepen'  alarm 
guns,  of  two  or  three  kinds,  making  more  or  less 
report,  are  to  be  had— gun  and  fixture,  about  10s. ; 
ammunition,  12s.  per  dozen ;  wire,  100  yards 
28.  6d.  The  Birmingham  gunmakers  can  supply 
these  articles.  £<M. 

r69044.]—I>3n:iaino.— Since  your  armature  will 
only  hold  l|oz.  of  wire,  you  had  better  use  No.  24 
silk-coverea  wire  on  the  armature,  and  6oz.  of  the 
same  wire  on  each  of  the  limbs  of  the  F.M.'s.  Do 
not  connect  up  in  series,  but  in  shunt — ^that  is  to  say, 
bring  the  ends  of  the  wires  of  the  field-magnets  to 
the  brushes  direct,  and  take  the  current  to  feed  the 
lamp  from  the  brush  pillars  also.  If  driven  at 
about  3,500  revs,  per  minute,  you  will  be  able  to 
light  one  or  two  6-volt  lamps.  You  will  have  to  try 
in  which  direction  to  drive  to  get  current. 

S.  BOTTONB. 

[69046.] — Photo.  Snlarffement. — You  can 
obtain  prepared  canvas  for  direct  enlargements 
from  most  photographic  dealers.  I  have  some  veiy 
good  results  on  canvas  obtained  with  transf  errotype 
paper,  which  is  more  economical  than  prepared 
canvas,  and  the  results  ore  equal. 

P.  W.  Cannon. 

[69047.1— ParaAninff  CarbonB.—Cast  the  lead 
cap  on  before  you  dip  the  heads  only  of  the  carbons 
in  the  parafiOn  wax.  and  you  will  find  it  protect  the 
cap,  whether  it  be  lead  or  copper,  aU  right.  Half 
an  inch  below  the  cap  is  ample ;  if  lower  down  it 
reduces  the  conducting  surface  of  the  carbon  need- 
lessly. SoMer  will  n(^  hold  to  amalgamated  zinc — 
at  least,  I  tliink  Mr.  Urquhart  says  so  in  his  book 
on  *•  Electr^-Phiting."  F.R.Mei.Soc. 

[69047.] — ^Parafflnlnff  Carbon  Plates.— To 
Me.  Bottonb. — Carbon  plates  to  be  used  with 
chromic  acid  should  not  be  paraffined.  Solder,  if 
properly  applied  at  connections,  does  not  lessen 
either  the  E.M.P.  or  current  of  a  battery.  You 
will  find  full  and  exhaustive  details  for  making 
electro -motors  of  all  kinds,  from  small  ones  to  be 
worked  with  a  single  ceU^  up  to  large  ones  as  used 
m  tram  driving,  in  my  articles  on  **  Electro-Motors : 
How  Made  and  how  Used,"  which  begin  at  p.  271, 
Vol.  XLVni.  of  the  "E,  M.,"  and  are  still  con- 

^»"ng.  S.  BOTTONE. 

[09048.]— Locomotive.— The  power  to  move  a 
train  is  not  usually  estimated  by  the  strain  put 
upon  the  crank-pin,  but  by  the  ratio  of  the  oia- 
raeter  of  driving-wheels  to  piston  area  and  pressure. 
The  diameter  of  one  cylinder  is  squared  and  multi- 
plied b^  the  effective  mean  pressure  of  steam  per 
square  mch,  and  by  the  length  of  stroke,  and  the 
product  divided  by  diameter  of  driving-wheels  in 
niches.  To  obtain  tractive  power  from  pressure  on 
^|nink-pin  the  mean  work  done  on  the  pm  is  taken, 
because  the  rotational  force  constantly  varies,  being 
»|<  at  dead  points,  and  at  the  maximum  at  about 
half-stroke.  The  piston  travels  through  two  dia- 
fflteters  of  the  crank  path  circle  while  the  crank-pin 
"^▼ela  through  the  circumference ;  hence,  the 
l^lationship  between  piston  and  crank -pin  is  as  2  to 
'5;141.59  or  as  -6366  to  1,  and  the  mean  work  of  a 
*ngle  revolution  of  the  crank-pin  is  to  that  of  two 
Pwton  strokes  as  -6366  is  to  1.  Multiply,  therefore, 
length  or  radius  of  crank  by  '6366,  and  divide  the 
Pfpauct  by  radius  of  wheel,  and  this  W  2,  there  being 
wo  cranks.  Thus,  with  crank  of  ISn.  radius,  and 
ni«5an  effectiye  pressure  on  each  piston  of  20,0001b., 
and  driving-wheels  of  6ft.  diameter,  we  should  have 
llxj63^x  20,000  _  ,2^    ^  .^   .  3^^^    ^ 

'tractive  power.  j.  H. 

[09049.WZlnc  Carting.— To  Mb.  BorroNB.— 
-wo  not  attempt  to  caat  cylinders  ao  thin  :  you  would 
«irelv  fafl.  Procure  some  sheet  zinc  at  about  4d. 
^  Jb.,  make  it  as  hot  oa  the  hand  can  bear  before 
joe  fire,  and  roll  it  round  a  wooden  collar  of  the 
Sf«red  diameter.  You  will  find  that  you  can  do 
^  by  hand.  The  depolariser  haa  much  greater 
"^yuig  powers  than  plain  chromic  add. 

S.  BOTTONE. 

[«9049.]— aiao  Oastincm  for  BmiMn  CelU.— 
ovsM  tune  ago  I  made  a  lot  of  these.    Themouldl 


used  was  made  by  a  stove-pipe  maker,  and  con- 
sisted of  two  pieces  of  sheet- iron  bound  round  with 
wire,  and  kept  a|>art  at  intervals  by  small  pieces  of 
iron.  Suppose  a  zinc  9in.  by  4in.  diuneter  is  wanted, 
and  ^in.  tnick ;  the  outer  iron  would  be  9in.  by  4in., 
and  the  inner  one  9in.  bv  3iin.,  small  pieces  of  iron 
^in.  thick  and  ^in.  wide  being  inserted  at  eaual  dis- 
tances. After  casting  one,  let  it  cool  well  before 
taking  out  of  mould.  Bottone*s  Q)  depolariser  is 
chromic  add.  F.B.M£T.Soo. 

[69051 .1- Obaervatorlea,- If  "  G.  Q.  B."  has  a 
telescope  large  enough  to  require  a  room,  he  will 
of  course  want  to  use  high  powers.  He  will  find 
the  vibration  of  a  room  m  London  built  over 
another  room  such  as  to  render  any  power  over  60 
useless.  C.  M. 

[690d2.]-<-Saddle  BoUar  for  areenhooae.- 
The  setting  will  depend  to  some  extent  upon  the 
size ;  but,  as  a  rule,  the  fire  would  be  about  half  the 
length  of  the  boHer,  and  at  the  end  of  the  fire  build 
a  bridge  of  firebrick.  The  fine  would  either  be  split 
at  back  and  return  along  both  aides,  or  come  along 
one  side  from  back  to  front,  over  the  top,  and  along 
other  side  from  front  to  back,  depending  u^n 
position  of  chimney.  The  highest  point  of  boiler 
must  be  below  the  lowest  part  of  pipes,  and  there 
must  be  two  cleaning  plugs,  one  at  each  side,  and 
quite  close  to  the  bottom.  Fawkes,  of  Chelmsford, 
publishes  a  small  but  reliable  book  on  hot  water. 

Hall. 

[69053.]  —  Inoandeaoant  I^ghtingr  with 
Leclanohea. — Six  6 -volts  marked  on  lamps  means 
that  is  the  amount  of  current  roquired ;  hence  six 
Leclanchus  should  be  suffident. 

Meran.  A.  R.  B. 

[69053.1  —  Inoandeaoant  Uffhtlnff  with 
liBolancneB. — Ton  are  quite  right ;  what  you  gain 
in  brilliancy  you  gain  at  the  cost  of  breaking  down 
the  filament  more  quickly.  The  use  of  the  word 
volts  in  connection  with  lamps  is  entirely  erroneous 
and  misleading.  Originally  applied  to  lamps  in- 
tended to  be  used  with  dvnamos  in  which  the  E.M.F. 
is  greatly  in  excess  of  the  resistance,  it  pointed  to 
the  number  of  volts  in  the  dynamo  required  to 
drive  the  reouired  current  (aoout  one  ampere) 
through  the  lamps.  But  in  a  battery,  and  espe- 
cially in  the  Leclanch^,  the  reiristance  is  so  very 
high,  that  the  volts  in  tJie  battery  will  not  supply 
the  same  amount  of  current.  The  No.  2  Ledanch^ 
is  1*6  volt  with  1*1  ohm  resLstance.  Hence  10  cells 
=  16  volts,  with  11  ohms  resistance  and  6  of  the 
lamp  =  If,  not  quite  an  ampere,  which  will  not 
injuro  your  lamp.  S.  Bottone. 

[69054.] — Compreased  Air. — Ycu  have  simply 
to  divide  your  volume  by  2.  and  multiply  your  pres- 
sure by  2.  For  example,  take  a  cubic  foot  of  air, 
1,728  cubic  inches  at  lolb.  per  square  inch;  you 
divide  the  former  by  2,  whicn  makes  it  864  cubic 
inches,  and  multiply  the  15  by  2,  which  makes  same 
301b.  pressure ;  the  following  serves  to  show  the  rise 
in  pressure  with  the  fall  in  volume : — 

Yolume  of  air  in  Pressuro  in  lb.  per 

cubic  inches.  square  inch. 

1728     15 

864     30 

432     60 

216     120 

108     240 

.     54     480 

27     960 

13-5 1920 

P.  W.  Cannon. 

[69054.]— Compreaaed  Air.— By  Boyle^s  law 
the  volume  of  a  gas  at  constant  temperature  is 
inversely  as  the  pressure,  or,  in  other  words,  the 
product  of  pressure  and  volume  is  constant.  Taking 
151b.  per  square  inch  as  the  normal  atmospheric 
pressure,  and  assuming  that  you  mean  100,  500, 
and  1,0001b.  above  atmospheric  pressure,  we  easily 
obtain  the  volumes  required.  For,  let  V  =.  vol.  at 
151b.  pressure,  X  =  vol.  at  n  lb.  pressure,  then 

15  V  =  »  X,  and  X  a  _! —  .    This  equation  gives 

the  volumes  as  -ISY,  -029  Y,  and  -0147  Y  respect- 
ively. H.  C.  Hatcillit. 

[69054.] — Compreaaed  Air.— The  volume  of  a 
gas  is  inversely  proportionate  to  the  pressure.  The 
ordinary  atmospheric  pressure  is  about  I4'6lb.  to  the 
square  mch ;  hence,  a  volume  of  air  measuring  x 

cubic  inches  at  normal  would  occupy  - — -    cubic 

14'b 

inches  at  a  preoure  of  1001b.  per  sq.  in«,  and  j~^ 

1  aoox 

and   *y:    at  the  other  pressures  mentioned.    Of 
l4*o 

course,  the  direct  answer  to  the  querr— viz.,  as  to 

by  how  much  the  volume  would  be  reduced — is,  of 

course,  the  original  volume  minua  the  respectire 

ones  under  the  altered  conditions. 

Bidunond.  YouNa  Analyst. 

[69055.]— Blaa  Salt.— Both  nickel  and  hy- 
droxides are  soluble  in  ezoea  of  AmHo  to  a  violet- 


blue  and  dark  blue  solution  respectively.  Chromium 
also  gives  a  violet- coloured  solution. 
Bichmond.  Yottno  Analtst. 

[69055.]— Blue  Salt.— A  soluble  salt  of  copper 
precipitated  with  ammonium  carbonate  or  hycuute 
m  excess  will  ^ve  a  splendid  blue  solution;  the 
same  happens  with  salts  of  nickel,  though  in  a  less 
degree  as  to  colour.  Phincipia. 

[69056.]— Black  Needles.— By  what  predpit- 
ants  ;  or  as  metal  ?     This  is  rather  a  vague  query. 

Pmncipia. 

[69057.1 — ^I«avender  Beada. — ^Manganese  forms 
a  violet  bead  in  oxidising  flames ;  oobalt  a  blue 
bead  in  both  flames.  Perhaps  it  is  a  trace  of  either 
of  these  two  metala.  Pbincipla. 

[69057.]— Lavender  Beads.— "  True  Blue" 
does  not  saj  under  what  conditions— whether  hot 
or  cold,  oxidised  or  reduced ;    but  *^  manganese  *' 

S'ves  an  amethyst- coloured  bead  in  the  oxidising 
ime.  '*  Lavender"  is  rather  a  vague  definition. 
It  might  be  the  result  of  a  mixturo  of  metals. 
However,  the  presence  or  not  of  manganese  can  be 
determined  with  the  greatest  ease.  Fuse  a  small 
quantity  of  the  substance  with  KNo,  i-  NaiCo,  on 
platinum  foil  until  effervescence  ceases.  If  Mn  is 
present  the  liquid  moss  is  pole  olive-green  and 
transparent,  and,  on  cooling,  becomes  of  a  fine 
opaque  dark  bluish-green  colour.  Befer  to  "  Blow- 
pipe An^ysis,"  by  Landauer. 
Bichmond.  YouNO  Analyst. 

[69060.]— Hardeninff  Steel.— Permit  me  to 
replvto  *^  Oil  Furnace,*'  and  otiierswho  have  not 
tried  the  under-mentioned  method  of  hardening 
steel,  with  the  remark  that  nothing  but  constant 
exi)enence  and  a  thorough  knowledge  of  the  temper 
of  the  steel  on  which  you  aro  about  to  operate,  will 
enable  one  to  harden  steel  successfully.  The  fol- 
lowing processes  have  stood  the  test  of  eighty  years 
or  more,  and  are  still  practised  by  practical  men 
who  know  what  they  aro  about.  I  admit  it  is 
expensive,  and  only  applicable  to  steel  which  bos, 
besides  its  worth  as  mere  metal,  an  intrinsic  value. 
'*  Oil  Furnace "  wants  to  know  how  to  hEUxlen 
pieces  of  steel  fin.  by  12in.,  which  in  the  ordinary 
way  is  extremely  difficult.  This  can  be  done  in  an 
ordinary  good  house  firo,  and  still  better  in  a 
furnace  heated  by  coal!  or  in  a  blacksmith's  firo. 
Get  cast,  in  metal,  a  box  calculated  to  hold  the 
articles  to  be  hardened,  which  should  be  fin.  thick 
on  all  sides ;  next  take  a  quantity  of  leather  cut- 
tings, and  put  them  into  the  box.  and  the  box  into 
the  firo,  and  convert  into  charcoal,  taking  caro  that 
all  moisturo  is  eliminated.  Next  place  m  the  box 
the  pieces  to  be  hardened,  la^g  these  at  regular 
intervals,  each  with  a  covenng  of  charcoal,  untU 
the  box  is  filled ;  then  place  in  the  furnace  until 
the  box  and  its  contents  aro  at  that  heat,  which 
none  but  an  experienced  eye  con  tell — ^viz.,  a  bright 
cherry  red  (a  result  dependent  upon  the  firo  and 
constant  watching  at  the  last  stage^ ;  now  withdraw 
the  box  and  its  contents,  and  plunge  bodily  into 
clean,  cold  water.  Now  take  the  lid  off  the  box, 
which,  bjT  liie  bye,  I  have  not  spoken  of  beforo, 
and  lay  it  on  top  of  the  firo  until  it  is  red-hot; 
bring  this  Ud  out  mto  a  good  light,  and  proceed  to 
temper.  Have  at  hand  a  deep  di^  or  can  of  any 
kind  of  oU,  and  stand  ready  to  operate.  Bring  out 
the  red-hot  lid  of  the  box  into  the  strong  light 
aforesaid,  and  lay  on,  one  by  one,  the  artides  to  be 
tempered,  and  temper  to  colour  required.  I  regrot 
very  much  that  I  can  give  no  reliable  guide  to 
temper,  as  what  will  do  for  one  person  will  not  do 
for  another ;  but  if  my  corresponaent  will  come  to 
Sheffield,  and  seek  out  some  table- blade,  nuor- 
blade,  or  pen-blade  forger's  smithy,  and  pay  him  a 
trifle,  he  could  soon  learn  how  to  harden  and 
temper  his  long  pieces  one  bv  one.  In  looking 
over  my  letter,  I  see  that  I  nave  alluded  to  an 
^'ordinary  good  house  firo."  Perhaps  some  of  our 
Southern  roaders  have  very  little  notion  of  what  a 
Yorkshiro  house  firo  is  Uke;  and  perhaps  when  I 
tell  them  that  when  the  master  of  the  house  is 
expected  home,  and  the  firo  is  supposed  to  be  at  its 
brightest — i.e.,  scorchmg  within  6ft.  from  its  centro 
—they  will  not  fed  inclined  to  think  I  have  been 
romancing.  N.  Maclean. 

117,  Harwood-street,  Sheffidd. 

[69061.1  —  Kagnetisinff  a  Dynamo.  —  A 
bichromate  or  chromic-add  cell,  with  plaJtes  ex- 
posing about  16sq.in.  of  surface  in  the  hquid  (that 
IS  about  4in.  by  4in.),  will  do  nicdy  to  magnetise 
your  dynamo.  While  beiiLg  thus  connected  to  the 
cell  the  dynamo's  F.M.  wilTpull  from  51b.  to  lOlb., 
according  to  the  softness  of  the  iron.  Of  course, 
nearly  afi  tiiis  will  disappear  on  disconnecting  the 
battery ;  but  suffident  reddual  magnetian  wiH  re- 
main to  start  the  dynamo  into  action. 
^  S.  Bottonb. 

[69063.]— Fliaa.— If  you  do  not  mind  the  smell, 
bum  some  sulphur  in  your  room  occasionally. 

F.  W.  Cannon. 

[69063.]— Flies.— I  have  tried  fly-papers,  fly- 
jars,  and  burning  Persian  powder,  out  without 
success.  I  have  at  last  found  out  for  myself  how 
to  bother  them— namdy,  have  a  good  dzanght 
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tiBoagh  the  room.  They  can*t  stand  this.  The 
temperatore  is  not  rearr  nuiterial ;  they  wHl  multiply 
in  a  tolerably  cool  place  if  still,  but  a  current  of 
■Ir  makes  them  disappear.  Yi2a>EX. 

[69063.J— Flies.— It  is  said  that  if  a  bottle  of 
bcomine  is  left  open  all  night  it  wiU  settle  all  insect 
pests.  Perhaps  the  best  plan  would  be  to  make  a 
fiffht  frame  to  fit  the  window,  and  stretdi  a  square 
ox  mosquito  netting  oyer  it.  Pbincxpia. 

[69063.1— Plies.— I  have  seen  Burnet's  chloride 
of  zinc,  also  chloride  of  lime  in  shallow  trays,  expel 
them  from  rooms  where  corpses  were  laid,  ^y 
doem^  the  doors  and  Titponrismg  carbolic  acid  over 
a  fmxit«]ami)  they  may  oe  slaughtered.  Branches 
of  dder,  bruised  and  hung  up,  are  used  by  butchers 
and  fJarmers.  Quassia  chips,  steeped  in  a  soup  plate 
with  a  little  sweetened  water,  attract  and  stupefy 
these  winged  pests.  So  densely  do  they  swarm  in 
Nortiiem  Inoia  that  I  haye  actually  used  gun- 
nowder ;  some  sugared  mUk  heina  smeared  on  any 
flat  surface,  the  spot  is  encircled  oy  a  train  of  the 
txpUmve,  a  match  being  applied  when  the  black 
■warm  have  alighted.  I  nonoed  lately  that  on 
driving  into  a  green  lane,  its  hedges  planted 
densely  with  elder  in  full  flower,  the  crowds  of 
flies  disappeared  tram  our  horses*  heads,  and  we 
saw  no  more  till  we  entered  the  open  country. 

£06. 

[69065.]  —  Preserving  Uixtore.  —  One  of 
Goadby's  solutions,  according  to  what  he  is  pre- 
serving would,  I  tnink,  best  suit  F.  H.  Harvey. 
He  mil  find  tiie  recipes  for  making  them  m 
Carpenter's  "  Microsoope,"  so  I  need  not  repeat 
tbma.  The  substances  nave  only  to  be  dissolved  in 
water.  Jargoons :  I  should  not  like  to  say  what 
this  means;  but  I  remember  that  ^'giargone*'  is 
Italian  for  an  inferior  diamond.  Ydisbz. 

[69066.]— Heating  Swimming  Bath.— This 
depends  on  the  surroundings — ^i.e.,  have  you  steam 
for  other  purposes,  have  you  any  skilled  attendance 
available,  whether  in  or  upon  the  ground  ?  If  you 
have  steam  or  can  arrange  for  it,  fix  a  perforated 
proe  Sin.  to  4in.  diameter  across  the  deep  end  of  the 
DfUh  and  connect  to  ^rour  steam -pipe  and  inject 
steam  direct,  the  effect  is  rapid  but  noisy.  If  noise 
is  objected  to,  use  three  or  four  lengths  of  liu. 
steam  tubing,  according  to  the  temperaturo  required 
and  the  time  available ;  connect  one  end  to  steam- 
pipe  and  leave  the  other  open  over  the  bath.  An 
Qzdinary  ciroulating  boiler,  working  into  the  bath  as 
a  tank,  nas  been  used ;  but  it  is  dSicult  to  Tnn-mfmn 
a  regular  temperature.  '  Hall. 

[69074.]— Children's  Teeth. —  In  reply  to 
'*  Pater,"  I  tiiink  the  sooner  his  daughter  goes  to  a 
good  dentist  and  has  out  the  aching  teeth,  andthose 
slightly  decajed  stopped^  the  bettor  for  the  futuro 
health  of  his  ohUd.  My  opinion,  as  a  dentist,  is 
that  every  child  should  be  examined  periodically — 
say,  every  three  months,  by  a  good  dentist,  so  as  to 
stop  the  teeth  when  only  slishuy  decayed,  and  not 
for  the  parents  to  wait  unm  the  child  cries  with 
nain,  and  then  take  her  to  a  dentist  and  ask  for  the 
tooth  to  be  preserved  when  it  is  too  late.  Let  it  be 
thoroughly  understood  that  only  by  the  praiodic- 
ffTamination  process  can  the  teeth  be  preserved,  and 
that  regularly  from  the  age  of  6  to  16,  after  which 
education  the  grown-up  children  would  go  them- 
selves. I  make  no  charge  for  this  examination 
bosinesB;  the  recommendations  pay  for  the  trouble 
given.  Jab,  T.  Hoabb. 

[69074.]— Children's  Teeth.— When  the  second 
teeth  decay  rapidly  it  is  a  mgn  of  bod  general 
health.  As  you  say  the  child  is  somewhat  nervous, 
it  may  be  that  she  is  growing  quickly  and  requires 
toning  up.  Oirls  at  the  ontical  period  are  very 
subject  to  functional  derangement,  and  it  is  well 
to  let  them  have  plenty  of  fresh  air  and  exercise, 
even  if  they  neglect  mmt  examination  studies  a 
little.  If  the  gin  were  mine  I  should  take  her  to  a 
good,  trustworthy  old  doctor,  tell  him  about  the 
state  of  the' teeth  and  freauent  toothaches,  and  get 
him  to  prescribe ;  which  ne  would  most  likely  do 
in  the  form  of  quinine  and  iron,  beefsteaks,  and 
plenty  of  fresh  air.  As  to  magnesia  affecting  the 
teeth — ^well,  I  don't  think  it  is  possible.  If  it  had 
been  calomel,  there  might  have  been  some  prob- 
ability. Above  all  thing^s,  don't  quack  the  child, 
don't  fnghten  it  by  letting  it  suppose  anytiiing  is 
wrong;  but  quietnr  get  tne  opinion  of  a  good 
medinlman,  and  follow  his  advice.   S.  BonoNE. 

[69076.]—^  Bootls.— The  most  recent  measure  I 
know  of  fnis  pair  is  one  by  Mr.  Tarrant — 

296-56'» :  0-65" :  1886-407  (3  nights). 

Mr.  Ingall's  observation  would  therefore  seem  to 
show  that  the  oomponents  aro  rapidly  closing  up ; 
but  his  estimated  position  angle  appears  to  require 
a  correction  of  18(r.  J.  E.  Gobe. 

[69077.]— Pocket  Battery.— You  have  been 
usmff  the  bhick  sulphide  of  mercury,  and  this  is 
absoTutoly  no  use  for  this  purpose.  What  you  want 
is  the  bisulphato  of  mercury,  which  is  a  greyiah- 
whito  crystalline  powder.  S.  Bottone. 

[69079.] — Aoonmnlators. — About  one  yard 
No.  20  gA,  if  you  couple  the  oeUs  in  series. 

S.  BOITONS. 
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J^  nnmbert  tmd  tUUB  of  qveritt  which  ramain  tuurn- 
0wered  /or  jCm  weekt  are  intmisd  in  this  <»*<,  and  if  atiU 
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QUERIES. 

[69082.]— Affrionltnre.— A  boy  of  sixteen,  fairly  well 
educated,  and  of  middlf^-daaa  parentage,  wishes  to  be  a 
farmer.  Which  is  the  best  way  to  make  him  one  T 
Would  it  be  well  to  send  him  to  an  affriooltural  ooUege ! 
If  80,  for  how  long  I  I  have  heard  of  two,  one  at  Ciroen- 
cester,  and  the  ouier  at  Downton,  near  Salisbur;r>  Oan 
any  reader  describe  the  ooune  of  training  at  either  or 
each,  and  sav  which  ia  the  best  and  what  the  cost  at 
either  or  both  per  annum  7  I  had  some  thoughts  of  the 
Hortieultural  Oollese  at  Swanley,  and  went  down  there 
on  the  oocaaion  of  toe  Lend  Mayor's  visit ;  but  I  cannot 
say  that  what  I  saw  gave  me  mndi  faith  in  the  suooefls  of 
the  undertakinj?.  Supposinff  a  boy  finished  off  at  an 
agricultural  ooUege,  what  is  the  best  thing  to  do  with  him 
before  putting  hi  into  a  farm,  and  what  is  the  average 
cost  of  setting  uj.  je  youngster  at  last  I  I  should  prefer 
his  final  setUemeittiD  l)evon8hire  or  Gomwall :  the  farmers 
there  seem  to  me  physically  ahead  of  their  brethren  else* 
where,  except,  perhaps,  Torkahlremen,  and  not  obliged 
to  work  like  uaves  for  a  living.  If,  however,  any  other 
locality  is  thought  preferable,  hints  would  obnge,  remem- 
boing  that  our  aim  is  for  the  youngster  not  to  make 
money,  but  to  Uve  a  wholesome  pleasant  life,  and  if 
pcwsible  to  send  one  pair  of  hands  back  to  the  country 
amidaU  the  thonsuids  thft  are  deserting  it  for  the  thank- 
less grinding  life  of  the  groat  dties.— K. 

[69083.]— Painting  or  Ooloorinflr Photographs. 

— ^Will  some  one  give  me  practical  instructions  on  colour* 
ing  ordinaiy  photos.  T  Are  they  done  in  water  colours  or 
oils  f  Also  what  method  am  I  to  punue  in  order  to  re- 
move the  glaze  7  I  have  been  told  lioldiig  is  the  usual 
expedient  among  experts.  Is  this  so  I  I  have  uUerly 
failed  to  remove  the  ^aae  after  sundry  i4)plicatians  of  the 
tongue.— Dismal  Jimxt. 

[69084.]— Making  Aooumulator  Oells  Acid- 
Proof.— To  Mb.  Masoit.— Would  you  please  tell  me  the 
way  to  apply  the  redpe  (given  b^  you  to  (merist  68640) 
for  "T^Viwg  aooumuk^or  cdls  amd-nroof  T  Do  yon  put 
the  cells  in  the  boiling  cement  7  My  oeUs  are  made  of 
sycamore.- Samoht. 

ro908S.]— Eleotrio  Alarm  Olook.— Will  any  of 
our  electrical  friends  give  me  particulars  as  to  fixing  a 
battenr  and  bell  to  doGk,  so  as  to  ring  at  the  time  re- 
quired 7— Bhitish  MXCQAXIC. 

[68088.1— Dynamo.— To  Mb.  Bottons.  —  In  your 
kind  reply  to  my  query  about  the  building  of  dynamos 
you  gave  the  cslculation  for  the  amoimt  of  wire  on  an 
armature  at  a  certain  angiilar  velocity.  Now,  I  do  not 
exactly  understand  what  this  means.  Does  it  mean  re- 
volutions |>er  minute  or  periphery  speed  7  I  find  in  a  book 
on  mechanics  that  itis  the  speed  expressed  in  terms  of  the 
radius— what  is  this,  and  also  what  arc  ought  the  pole- 
meoes  to  embrace  in,  say,  a  Manchester-type  dynamo  7— 
B.  H.  H. 

[60067.]— Pump  Valves.- Would  some  one  olease 
say  what  lift  the  valves  of  a  double-acting  pump  sbould 
have,  ram  T^in.  diam.,  2ft.  stroke^  valve  9m.  diam.,  going 
at  22  strokes  per  minute.  Sometimes  the  valves  stick  up 
and  then  come  down  with  a  knock  likelv  to  shake  the 
pipes  to  pieces.  Head  of  water,  380ft.  I  nave  them  set 
at  13-16m.  Will  some  competent  friend  oblige  7— 
Enoiitbrr. 

[60068.1— Prevention  of  Bust.— I  am  constructing 
a  model  loco,  for  exhibition,  and  find  a  great  difficulty  in 
keeping  the  burnished  iron  and  steel  parts  from  tamishmg. 
Could  any  of  our  readers  give  me  formula  or  recipe  for  a 
Golourlen  liquid  or  lacquer  for  coating  them  to  prevent 
them  rusting  7  I  saw  some  on  show  at  the  manne  ex- 
hibitioin  atAgricultural  BjbU  some  four  or  five  jears  ago, 
which  stood  the  test  of  standing  in  salt  water  without  any 
effect  on  the  bright  parts  of  steel  or  iron.— Namlio. 

[69069.]— Out  of  Door  Staging  fbr  Speotators. 

—The  Queen  is  to  pass  here  shortly.  Along  the  route  it 
is  proposed  to  erect  seats  for  spectators.  They  will  be  in 
fields  adjoining  the  turnpike  road  on  which  the  queen  will 
drive.  Some  of  the  fielos  are  on  a  level  with  the  road,  and 
some  a  little  higher.  We  shall  be  glad  to  have  some  in- 
formation as  to  the  best  way  of  ere^ing  the  seats.  Should 
they  be  Sin.  thick  7  Will  7  or  8  or  9m.  wide  be  ri^ht  7 
How  should  they  be  supported  so  as  not  to  give  wav  either 
sideways,  or  backwards,  or  forwards,  or  downwards  7  As 
the  timber  mav  have  to  be  hired,  the  lees  damage  to  it  the 
better.  If  nails  can  be  dispensed  with  it  will  be  wdl. 
The  seats  will  only  be  used  for  a  few  hours.  They  should 
be  in  tiers,  say  five,  or  thereabouts,  rising  from  front  to 
back.  Three  inch  deals  are  readily  obtainable,  or  they 
oould  be  sawn  into  li  or  2in.  thick.  Which  would  tou 
recommend  7  If  the  weather  should  be  wet,  tthe  dirty 
boots  of  those  in  back  seats  might  be  awkward  sgaanst 
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those  in  front.     How  is  this  to  be  obrjb^' 
ri^ts  might  be  let  into  the  grovod.   Ptzb^ 
recommend  some  small  book  eoiitaimni(  vhcHt 
— W.  X. 

[69000.1— Brighton  Engines.-Wiiati.'^^ 

of  the  foQowinglSrightDn  enginei :  8B,  it. ;; 
77  to  80,  83,  99,  107,  109,  114. 118,  m.  W:,  IS.I 
162,  166  to  176, 178  to  108. 197, 198. 334.  9SI,  fit  I 
to  824,  868  to  373,  876  to  463,  465  to  l7S,«4t.{ 
anv  higher  numbers  after  488.  Wheretlfe3«u«-4- 
it  iB  the  name  of  the  older  engines  that  I  R^fia-, 

[69001.]-Aooident  to  *Bo7b1  Trtin 
Stretton  give  me  any  partJcnlara  of  an  leodsti 
to  the  11.80  express  from  ffing'»<raa,  o 
Prince  of  Wales  to  Bedford  about  I8es-«S! 
I  bdieve,  broke  awav  from  the  toda.  ladi 
escaped  a  serious  soddent.    What  wu  it^ 
—P.  H.  N. 

[60092.]— Thermo^^plL— Can  any  of 
scribem  give  me  descnptaon  of  a  thenaop&p.  - 
Ac  7    I  have  had  to  make  a  large  ilaie  fhb  to  i 
shape  for  the  above.— G.  C.  S. 

[69003.]-Babbltting  a  Screw.-I  b^-  n 
machine  worked  by  a  huge  screw,  3|ul 

fitch,  treble  threaded.    The  not  is  of  «^  zi 
2ia.  long,  and  has  evidently  been  *'n]i  Qn"i..( 
I  shall  have  to  renew  this  nut  some  daj,  aa-li 
if  any  of  your  readers  can  give  me  any  hinti 
own  experience  as  to  beiA  mixture  of  irtute  i 
bert  coating  with  whidi  to  cover  the  tcztv 
running  on  the  metal.— Lavodox. 

[60004.]-lCidland  Bngines.-W<»ld  XrJ 
kindly  give  a  sketch  of  one  of  the  old  HMMi 
singleB  (of  the  36  type)  which  used  to  do  nd 
between  King's-crosB  and  Leicester  in  1886^  Y\ 
oould  also  mention  the  numbers  otiheeofas-i 
that  date,  were  stationed  at  King's-craa  «aa : 
sheds.    I  should  like  to  know  also,  the  nonli 
engines  in  the  Wdwyn  tunnel  aocidoit,  lad 
Emou  collision.— Wootov  Brvxaa. 

[09005.]— South-Westem  Bngines.- 
engines  of  tiiis  company  are  fast  beiiig  « 
someone  hdp  me  to  make'niylist  of  looomotn>« 
I  wish  to  know  the  names  of  the  following  en^ 
old  type,  which  must  have  been  built  prior  to  i  j 
numbers  are  0,  U,  12,  21,  26,  37,  30,  40,  41,  ii  utJi 
66,  60,  66t  77,  83,  01, 104,  106, 109, 112,  ISO,  121  llkj 
156,  161,  170,  176,  and  any  higher  nomben  tka 
names.  I  should  like  to  have  a  sketch  of  a  » 
type  of  engbie  which  used  to  ran,  of  the  Nfiofit] 
doss.— P.  H.N. 

[60006.]— Simlight  Measnrer.-I  barr  h 
account  ot  one  of  these  instruments  in  a  book ,  !x::i 
not  give  a  clear  description  of  it.  A  is  a  sptadlr  x 
four  aims,  B,  and  trom  which  ore  suspoaded  Fi«»^ 


a 


B 


C D  Ua  dial  divided  into  a  hundred  parts,  w! 
IMinter.    What  I  wont  to  know  is,  how  are  the  i^ 
tinfoil  blackened,  and  how  is  it  pivoted  ?— Exrttii 

[69007.]— Rubber    Bandsaw   Tirer-I 
esteem  it  a  favour  if  some  of  your  readers  iSToa 
me  how  to  fasten  together  indiarabber  tira  i<e 
saws.    We  have  two  or  three  lately  broke,  sad  w 
them  to  various  places  to  be  fastened,  bat  thef  vs 
stand  to  be  pulled  on.— Ajtxioits. 

169098.]— Hoists.— Could  aujr  of  the  rcadm 
"  £.1C'*  give  me  a  description  of  some  modem  D^ 
want  a  hoist  to  lift  40  tons  'of  cool  90ft  ia  ^ 
The  weight  of  box  of  cool  about  7ewt. ;  pl«otr  «  ^ 
hand.  Please  give  sixes  and  sketch  if  V^ 
Bnoixxsb. 

[68099.]— aiase  for  Pottery.— How  do  tb*  r; 
in  Staffordshire  set  such  a  good  glass  on  th«7  « 
not  to  crizsle  like  the  ware  round  about  bd«- 
**  earthenware  "  as  it  is  called  at  Castlefoid-ror. 

[69100.]— Sextant.— I  have  one  of  6i?  1 
Douglas's  Beflooting  Protraotora,  which  ia  t««T.  ^^ 
a  .small  sextant,  but  has  ^"^  addition,  eofuntii 
diagonal  scale,  which  is  part  of  the  instruiDent.  i» 
on  the  right  hand  comer  the  number  1,760.  vtues, 
Bume,*  means  a,760  yards.  Will  some  of  yxmr 
kindly  inform  me  the  use  of  this  scale!  l»^^ 
when  the  index  of  vernier  is  at  sero,  the  ^f^'r 
division  seem  in  contact.    Is  this  right7— J.  B.  lu 

[89l0i.]-Defbctive  Slght.-ShouM  b*^*^ 
any  "  KM."  oocvospondent  acquainted  ^^»  ?*  *J^ 
vision,  would  kindly  explain  the  oauseof  objccu  if? 
double  to  my  view  when  looked  at  sidewiM  t«  nf 
It  will,  perhaps,  be  necessary  to  state  at  ob»  ^ 
two  yean  sgo  I  was  treated  by  an  ooolistfornoiw 
of  one  of  my  qres.  Ever  sinoo  tlien  1  haw  «iF 
this  illusive  sffcot  of  vision.    Ai  »  dlstssA  ^ 
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tlizee  feet,  two  images  of  one  objeet  preeent  thenuelTes, 
the  rail  OD  ject  appeaxiag  about  4ixL  hieher  than  the  illu- 
sion. At  tnat  Bhort  distance  I  have  only  to  stretch  out  my 
hand  to  aseertain  yrhidh  of  the  two  is  reaL  But  what 
nnsdes  me  is  this :  If  I  dose  the  def  eotiTe  eye  with  my 
Bnger  the  mock  image  -vanishes ;  if  I  then  leTerse  the  ez- 
peiiment  by  dosing  the  eye  that  is  not  affected,  the  real 
ixDM^  then  disap^^eani,  and  the  mode  image  becomes  a 
reality,  although  it  still  retains  it  place  in  upeuoet  i.e.,  4in. 
bdow  the  situation  of  the  real  object ;  but  if  I  nlaoe  my 
finger  on  the  false  image  where  it  tqipean  to  oe,  then 
dose  the  eye  not  affeotedl  my  finger  appean  suddenly  to 
have  dropped  4in.— W.  F.  P. 

[09102.1— Injectors.— I  have  two  injectors  to  feed 
\axge  Galloway  boilers,  60lb.  to  OOXb.  pressure,  which  used 
to  work  very  well ;  but  latdy  there  is  a  quantity  of  water 
running  away  through  overflow  pipe  when  on.  I  have 
deaned  them  time  after  time,  but  cannot  alter  it.  Will 
any  kindLreader  give  any  information  as  to  the  cause  of 
this  T— %||S  iw  A  rix. 

[69103.1— 'Water  Oaa.— Will  some  I  reader  kindly 
enlain  the  nature  and  manufacture  of  water  sas,  as 
exhibited  at  the  Boyal  show,  Windsor  I  Also  what  ad- 
vantages it  has  over  coal  gas.— 3.  Hisooox. 

[69104.]— I«eolanolie.— I  have  a  drooit  on  which 
currents  will  be  sent  at  the  rate  of  five  per  seoond.  Which 
form  of  the  Ledanch^  battery  recovers  itsdf  the  most 
quickly  T— the  porous  pot,  or  agglomerate  blodcs!— And 
why  t— J.  B.  B. 

r69l06»]— Bleotrlo  Batters.— To  Kb.  F.  W.  Hasov. 
—I  have  a  bichromate  battery,  Dottle  form,  the  aino  plate 
of  whidi  I  have  tried  to  amalgamate.  I  dipped  it  in 
sulphuric  acid,  and  then  put  some  mercury  on  it  j  but  it 
would  not  diver  it  over.  WUl  ]rou  kindly  tell  me  where 
I  am  wrong,  and  oblige  t— Magclbsvisld. 

[69106.]— Bleotrio  Bella.— WUl  some  one  kindly  say 
if  It  is  practicable  to  work  six  or  eight  bdls  inparalld  over 
»  half-mile  of  line,  using  water  pipes  for  the  return,  instead 
of  double  line  overhead  1  Could  possible  leakage  to  earth 
be  overcome  by  using  a  f^  extra  odls  at  the  ringing 
station  t— Dbsiboob. 

[69107.]- Preeeure  in  XjOoo.  Boiler.— When  a 
loco  boiler  is  being  blown  off  under  a  pressure  of  401b.  of 
steam,  the  needle  of  the  pressure  gauge  does  not  fall  back 
until  very  near  all  the  water  is  out  of  the  boiler,  then  the 
pure  steam  rushes  out,  and  the  needle  drops  almost 
mstantly.  I  should  have  thought  as  the  water  went  out 
of  the  boiler,  the  steam  would  expand  in  its  plaob,  and  so 
reduce  the  pressoxe  on  the  indicator  of  steam  pressure 
gauge.  Would  some  kind  friend  explain  this,  why  it  is 
not  so  I— J.  B. 

[69106.]— Picture  Frame.— I  have  a  gilt  picture 
frame  which  has  ffone  black.  Will  some  reader  Idndly 
tdl  me  how  to  regud  it  T— A  New  Bbadbb. 

[69109.] — Steam  and  Tide.— flay  a  river  runs  at  the 
average  rate  of  five  miles  per  hour ;  a  vessd  steaming  at 
the  rate  of  fifteen  miles  ];)er  hour  (in  same  direction  as 
river  is  runsiing),  what  assistance,  if  any,  does  the  veasd 
receive  frona  the  tide  T  Do  we  get  the  correct  result  by 
adding  rat»  of  tide  to  the  speed  the  vessd  is  steaming  at  T 
— Sbvbbx. 

[69U0.1 — Won-tamiahing  lopx>er.— I  have  seen 
copper  armaments  stated  to  be  o^tarnuihable :  the  metal 
appears  ^of  a  slightly  lighter  shade,  as  if  it  ndght  be 
alloyed.    Information  about  this  would  be  valuable  to  me. 

re91U.]— Bed-Hot  Water.— Water  may  bb  made 
zea-hot  without  boiling.  Btate  how  this  result  may  be 
obtained  1  The  above  <meatioin  was  set  in  the  natural 
philosophy  paper  at  the  Irish  intermediate  examinations 
for  1889.  I  am  at  a  loas  to  understand  bow  water  can  be 
made  red-hot  in  the  ordinary  acceptation  of  Uie  term. 
Can  any  of  "ours"  throw  light  on  the  subject!— 
DocToaMBD. 

[69112.]— Bpectaole  liOnsea.- Is  there  any  easy  way 
of  distinguishmg  between  zeal  Brazilian  pebble  lenses  and 
glass,  and  also  between  pebble  lenses  which  are  cut  in  the 

goper  direction,  and  those  which. are  not  so !  What  is 
e  difference  between  perisoopio  and  concave  lenses  t 
Are  the  former  the  best  for  readmg  t  Do  speotades  have 
to  be  frequently  changed  (for  higher  magnifying  powers) 
with  advancing  years  T  If  glares  of  too  high  a  power 
were  commenced  with,  and  worn  for  a  year  or  two,  would 
it  be  advisable  to  use  a  lesser  power  afterwards  t  — 
Edwabds. 


steam-engine 

minute  for  drivinsr  a  7}in.  oentee  engineer's  screw-cutting 
lathe.  Give  the  following  particulars :— Loigtii  of  bore 
and  diam.  of  cylinder ;  length  and  width  of  steam  ports 
and  exhaust ;  length  and  width  of  face  on  which  valve 
slides;  thickness  of  sides  of  cylinder;  thidaiess  of  flanges : 
amounts  of  lap  and  lead ;  at  what  portion  of  stroke  to  cut 
off ;  thidmwsw  of  piston,  and  diam.  of  rod  ;  diam.  of  valve 
rod :  diam.  of  cross  shaft ;  diam.  and  wdght  of  flywhed. 
— llBCHAaric. 

[69114.  J— Paoketinar  Powders.— Which  is  the  most 
expeditious  way  of  packeting  powders  similar  to  dry  soap  T 

— OALOL.' 

[69115.1-SmaU  Naphtha  Iiaanchee.— Would 
some  kind  reader  teU  me  the  pzindple  of  eigine  used  in 
small  naphtha  launches  1  I  have  seen  one  uitdy  whidi 
worka  niody— iv>  noise,  no  smdl.  It  worked  the  same  as 
a  steam-enffine,  high-pressure,  then  condensed  the 
naphtha,  ana  used  it  over  again.  The  eof^bie  and  bofler 
were  all  in  one,  the  boiler  standing  on  the  engine,  whidi 
was  closed  in  an  iron  box.  I  should  like  to  know  how 
^e  eanne  reversed,  and  whether  rotary  or  any  other 
kind.  In  three  minutes  after  the  match  waa  struck  full 
pressure  was  up,  and  she  travdled  at  a  speed  of  six  to 
seven  miles  an  hour.— Psbb. 

[69116.]— Area  of  Spherical  Zone.~For  the  area 
of  any  aone  on  the  edeitial  sphere,  pamlld  to  Equator,  I 
find  the  following  formula.  Area  a  9vr>  (sin  9  ~  sin  A) ; 
where  (^  is  the  dediBataoo  of  the  noKtban  limit  of  the 
Kne*  and  ^  that  of  the  southern  limit,  or,  dnce  ^rr^  = 

a^BB  of  hemisphere  (s  30696*6  square  d^^«eB),tfaeai«a  will 
be  80626-6  (sin.  0  >  dn.  a)  square  degrees ;  thus  for  boss 

o<tween  y  and  80^  dediaatton,  area  =  90616*6  (sin.  B0° 


-  sin.  200).    -^111  •<f.rjL.s."  or  otiber  mathematiflal 
oonrespondent  kindly  say  if  this  is  correct  f — Sirow  Cap. 

[69117J— Bate.— Our  place  of  business  swarms  with 
rats.  We  have  tried  traps  of  every  oonodvable  kind ; 
have  half  a  dosen  set  every  night ;  and  it  is  marvellous 
how  they  detect  and  avoid  them.  A  friend  told  us  that 
when  a  rat  had  once  been  in  a  trap  it  left  a  scent  behind 
it  that  warned  all  others  off ;  so  we  tried  smoking  them, 
heating  them,  varnishing,  and  lime-washing,  covering 
them  up  in  sawdust,  &c.,  sc.,  but  all  to  no  use.  Cats  and 
dogs  do  a  lot  of  misdiiea  amozw  the  stock,  and  weasels 
disappear  in  the  sewers,  and  do  no  good.  I  have  been 
told  that  there  is  a  substance  known  to  prof  esdonal  rat 
catchers  which  attracts  rats  as  Valerian  does  cats.  Is  this 
sot  Can  any  of  your  numerous  correspondents  render 
any  assistance,  as  these  pests  do  us  a  lot  of  mischief  T— 

HlLLIABD. 

[Our  own  experience  is,  that  chloride  of  lime  forced  into 
the  rats'  holes,  and  plentifully  strewn  in  their  runs,  and 
renewed  weekly  for  a  month  or  two,  and  then  occasionally 
at  intervals,  will  drive  away  rats.— Bd.] 

[6911&]— Eleotrio  Laxmohes.- 1  am  obliged  for 
F.  C.  All8op*s  reply  to  my  query  [69083.]  I  am  prepared 
to  purchase  the  batteries  or  accumulators,  if  neoesaarVi 
but  desire  to  endeavour  to  construct  the  motor.  Wul 
someone  therefore  give  me  the  size  and  best  design  for 
same,  and  the  approximate  weight  of  it,  and  the  acoumu- 
latora  in  working  order,  'so  that  I  may  obtain  a  vessd 
suitably  proportioaed.  The  boat  will  not  exceed  fifteen 
feet  in  length,  will  only  be  required  to  carry  four  or  five 
persons  at  most  (generally  only*  two),  and  will  be  as 
shallow  as  is  consistent  with  properly  coverixw  and  utilis- 
ing a  small  screw  propeller.  The  whole  boat  and  its 
equipment  will,  therefore,  be  so  light  that  I  imagine  but 
little  power  will  be  required  to  drive  it  along.— Fusrcu. 

[69119.1— Oily  Skin.— IVom  my  youth  up  I  have 
been  troubled  with  an  oily  skin;  my  face  especially  is 
covered  with  oily  eruptionsj  and  this  in  spate  of  careful 
dietary  and  plentiful  exeroue.  Can  any  reader  hdp  me 
with  his  experience  in  this  matter,  and  thereby  oblige  an 
— EiiroLiBH  liacHAirio. 

[69180.]— Chamber  Orgran.- I  am  having  a  small 
two-manual  and  pedal  chamber  organ  built  for  nractioe. 
There  are  to  be  four  dides  in  the  soundboard  of  the  swdl, 
and  three  in  the  Great.  A  stopped  diapason  is  to  go  in 
the  swdl,  and  a  dulciana  on  the  Oreat  to  begin  with  ;  and 
X  would  ask  Mr.  Audsley,  Mr.  Bobinaon,  or  otherauthority 
on  the  subject  for  advice  relative  to^Uie  fllHng  up  of  the 
slides  left  vacant.  There  will  be  |  .^runon  made  for  a 
soft  Boiudon  on  the  pedals.— Pbobv^&^Cklzke. 


AHBWEBS  TO  COBBESPOHDEHTS. 


<e» 


Bailivay  Races. — In  an  artide  on  some  of  the 
after-effects  of  last  year's  raUway  race  to  Edin- 
burgh, lir.  W.  H.  Acworth  eaye  in  the  SL  Jameses 
Gazette  .'—ConHneDtaX  railway  offidals  have  been 
over  here  since  last  summer  in  great  numbers,  bent 
on  finding  out  the  secret  of  EngUah  speeds.  Already 
a  great  many  alterations  have  been  introduced. 
For  example,  there  is  a  new  rapide  in  connection 
with  the  night  mail  out  of  London,  leaving  Paris  at 
8*40  every  morning  for  Marseilles.  Of  course  it 
carries  no  seoond  or  third-class  passengers ;  but  as 
it  is  only  four  hours  dower  than  the  new  third- 
class  train  from  Aberdeen  to  London,  which  it 
exactly  the  same  distance,  perhaps  that  could  hardly 
have  Deen  expected.  Then  there  are  two  new 
expresses  from  Paris  to  Berne  with  English  con- 
nections ;  so  that  the  time  vi&  Paris  is  now  as  auidk 
as  by  the  old  route  through  lAon  and  Chalons. 
Even  Germany  has  got  a  new  express  from  Berlin 
to  Belgrade — ^perhaps  as  it  only  runs  once  a  week 
it  womd  be  more  accurate  to  say  the  seventii  part  of 
one.  But  the  iniprovements  in  the  Italian  services  are 
so  remarkable  that  they  must  be  noticed.  A  few  years 
back  there  was  a  railway  revolution  in  that  country ; 
the  whole  of  the  lines  were  taken  into  the  hands 
of  the  State,  and  then  leased  to  two  great  companies 
in  such  a  way  that  there  is  competiuon  throughout 
the  whole  length  of  the  peniiisula.  Last  winter 
the  system  produced  the  effect  designed,  and  a 
**  Race  to  Rome  *'  began  whidi  has  not  yet  seen  its 
finish.  The  Western  (Mediteixaneo)  Company 
staited  a  "lightning  express"  (Jtrmo  hmpo)  in 
about  fourteen  hours  from. Milan  to  Rome:  the 
Adriatico  promptly  replied,  and  now  that  the  light- 
mng  has  been,  if  we  may  be  allowed  the  expres- 
mon,  "  greased  "  by  a  further  acceleration  of  twenty 
minutes,  which  took  effect  on  the  1st  of  June,  the 
levin  fires  dart  over  400  miles  of  country  at  an  in- 
dusLve  rate  of  nearly  33  miles  an  hour.  Within 
six  months  four  hours  have  been  cut  off  the  length 
of  a  journey  between  Milan  and  Rome.  WUI  any- 
one assert  mat  a  change  such  as  this  is  of  no  im- 
I>ortance  P  There  is,  however,  one  point  of  which 
sight  must  not  be  lost.  The  English  railway  com- 
panies had  been  in  training  for  weir  race  for  half  a 
century.  Ever  since  railways  began  English  roads 
have  been  getting  stronger  and  more  perfect,  Eng- 
lish engines  more  capable  of  speed  and  endurance, 
English  signalling  appliances  more  complete,  Eng- 
lish disdmine  and  organisation  more  capable  of 
bearing  ioe  strain  of  an  emergency.  There  is  a 
question  whether  some  foreign  companies,  the 
French  especially,  are  not  trying  to  run  oefore  they 
have  learnt  to  vraJk. 

In  1816  it  took  just  one  bushel  of  com  to  buy  one 
pound  of  nails,  now  one  bushel  of  com  will  buy 
ten  pounds  of  muls.  Then  it  requized  sixtv-four 
bushels  of  barley  to  buy  one  yara  of  broaddoth, 
now  the  same  amount  of  barley  will  pay  for  twenty 
yards  of  broadcloth.  It  then  required  the  price 
of  one  bushel  of  wheat  to  nay  for  one  yara  of 
caHoo^  now  one  bushel  of  wneat  will  buy  twenty 
yards  of  calico. 


*•*  AU  MmmimteKJoiM  akmUd  h«  addruMd  to  Os  BoxroB 
o/tk€  SvoLisB  Mbobavxo,  888,  Strand,  W.O. 


HINTS  TO  COHBBSFONDBNTB. 

LWrito  on  one  dde  of  the  paper  only,  and  put  drawings 
for  illustrations  on  separate  pieces  of  paper.  9.  Put  titles 
to  queries,  and  when  answering  queries  put  titie  numbers 
as  well  as  the  titles  of  the  queries  to  which  the  replies 
refer.  8.  No  chaxve  is  made  for  inserting  letters,  queries, 
or  replies.  4.  Lexers  or  queries  asking  for  addxesses  of 
manufacturers  or  correspondents,  or  where  tools  or  other 
artides  can  be  j^urohased,  or  replies  giving  such  informa- 
tion, cannot  be  maerted  except  as  advertisementB.  6.  No 
question  asking  for  educational  or  sdentiflc  inf ormati(m 
u  answered  through  the  post.  6.  Letters  sent  to  ccne- 
spondents,  under  cover  to  the  Editor,  are  not  forwarded, 
and  the  names  of  correspondents  are  not  given  to  in- 
Quirers. 

*•*  Attention  is  especially  drawn  to  Hint  No.  4.  The 
space  devoted  to  letters,  queries,  and  replies  is  meant  for 
the  general  good,  and  it  is  not  fair  to  occupy  it  with  ques- 
tions BQch  as  are  indicated  above^  which  are  onjy  of  mdi- 
viaual  interest,  and  which,  if  not  adverdaemente  in  them- 
sdves,  lead  to  replies  wmdi  are.  The  **  Sixpenny  Sale 
Odunm  V  offers  a  dieap  means  of  obtaining  sucn  informa- 
tion, and  we  trost  our  readers  will  availtuemsdvea  of  it. 

The  following  are  the  initiala.  ftc,  of  letters  to  hand  up 
to  Wednesday  evening,  July  17,  and  unadmowledgea 
dsewhere  :— 

E.  Cbosslbt.— T.  G.— A  Country  Smith.— Old  Hand-— 
Lydney  Dispenser.— Temper.— 0.~Tnbing.— Croft.— 
W.  H.  S.  Monde— T.  W.— A  Fellow  of  theBoyal  Astro. 
Sodety.— Major.  — B,  T.— Filer.  — P.  Taoon.— G. 
Bichards  and  Co.— J.  P.— Saxon.— We  Two.— Seaman. 
—Mill  Hand.— Seventeen.— C.  C.  E. 

Pbikt.  (The  method  of  making  indiarubber  stamps  has 
been  txequently  described  in  back  numbers,  and  appa- 
ratus and  materials  can  be  bought  from  most  ox  the 
warehouses  supplying  dentLsts  with  their  requidtes. 
The  indiarubber  is  masticated  by  powerful  macninery, 
and  is  mixed  with  a  suiteble  proportion  of  sulphur,  it 
is  then  ready  for  use.  A  cast  of  the  type  forming  the 
stamp  is  then  token,  generally  in  plaster  of  Paris,  the 
type  havixix  been  covered  with  powdered  steatite,  or 
French  chalk.  The  rubber,  in  a  sheet  of  the  required 
thickness,  is  then  placed  on  the  plaster  mould,  and  the 
two  are  put  between  iron  plates  whidi  can  be  screwed 
together  gently  while  being  heated— the  heat "  curing  " 
the  rubber,  while  the  pressure  forces  it  into  the  grooves. 
It  is  then  known  as  vulcanised.     The  best  way  in  to 

Elace  mould  and  rubber  in  a  flask,  and  put  the  flask 
ito  a  vulcaniser,  such  as  dentists  use.  The  pressure 
and  heat  of  the  steam  then  effect  the  curing.}— Joay 
OBAUA.M.  (What  do  you  mean  f  An  oscillating  ^gine 
is  still  a  reciprocating  en^e :  it  is  not  a  rotaxy.  Thero 
are  few  oscillating  engines,  except  on  board  Thames 
steamboate,  for  which  they  are  well  adapted.  2.  The 
four-coupled  engine  is  mostly  in  use  for  passenger 
trains ;  but  for  many  of  the  expresses  single  drivers  are 
preferred.  Tou  can  flnd  all  about  sudi  matters  in  back 
volumes.)— Bbistol  ExQinRXB.  (Bell's  Transmitter  is 
rardy  used  for  telephone  work :  it  is  ^erally  Blake's 
or  Edison's.  All  have  bean  desexibed  m  bade  voluixbea. 
If  you  will  give  "  some  idea"  of  what  it  is  you  want  to 
know,  we  shall  be  able  to  give  you  some  idea  of  the 
details.)— J.  W.  W.  (Snow  S,  erystalliaed  chloride  of 
caldum  8  parts,  probably,  is  the  simplest  method  of 
obtaining  low  temperature;  but  when  you  ask  for 
the  "lowest  possible,*'  we  must  ruer  you  to 
Piotet's  and  Gulletet's  e^qieriments  for  an  Idea.)— 
AxATBUB.  (We  do  not  know  of  anything  better  than 
the  tire  cement  sold  by  dealers  m  oydes.  It  is  a 
mixture  of  pitch  and  gottaperdia.  2.  The  counter- 
sunk head  on  the  spokes  must  be  made  by  hammering 
the  end  of  the  spoke  into  a  die,  or  by  "upsetting"  the 
end.  FuU  details  have  been  given,  even  in  recent 
volumes.)— D.  Johvsok.  (The  same,  li  you  have  the 
work  referred  to,  the  adueas  is  given  in  it :  and  if 
tiiero  has  been  ax^  change,  no  doubt  a  letter  addressed 
care  of  his  pulmshen  will  reach  hixn.)— NoaroLK 
DuMPLiva.  (Smiply  what  is  popularly  called  "  poorness 
of  blood."  The  stoutness  ia  rather  sospidous  in  so 
young  atnan;  but  only  a  medical  man  could  nve  useful 
advice.  See  Dr.  Allinson's  remarks  in  the  WttkXy 
TinuM  and  J^ho.)—Ynv  Ikvbstioator.  (It  is  quite 
possible  to  communicate  with  an  operator  in  a  movixijg 
train  by  means  of  the  telegraph  wires,  although  there  is 
no  wire  coxmection.  The  method  has  been  in  use  in 
America  for  some  time,  and  full  details  will  be  found 
in  bade  volumes.  See  pp.  221,  260,  Vol.  XLVI.,  and 
especially  p.  25,  Vol.  jlLL  The  actual  dnoals  are 
made  by  wnat  dectriciaos  call  induction.)- £.  jSobtox. 
(We  do  not  supply  books ;  but  any  bookseller  ought  to 
be  able  to  procure  such  works  as  nave  been  pubushed 
on  "  Coopery/'  which  we  presume  is  what  you  meaxL) 
— ^MoDLB.  (You  can  get  books  on  model  yacht  building  * 
and  boato  from  L.  Upcott  Gill,  170,  Strand,  W.C.,  ana 
buy  sudi  fittings  as  you  require  from  Stevens,  Aldgate. 
£.C.)— B.  Nataxi.  (Any  of  our  advertisers  who  deal 
in  dectxical  wares  will  nb  out  an  dectric  light  and  send 
it  to  you ;  but  the  question  is,  Can  you  get  the  requidte 
adds  and  salta  for  recharging  the  battery  t  If  you  have 
"power,"  a  small  dynamo  would  be  much  beicter  than 
bothexmg  with  a  battery  and  xto  solutions ;  would  be 
cheaper,  and  altogether  mudi  more  useful  aiid  interest- 
ing to  your  Kafirs.) 


Allin  S«aroli  Of  Health  should  wear  HABNE8S' 

ELECTROPATHIC  BELT.  It  u  suaraateed  nnalne,  prodoces  no 
•hock.  U  comfortablt  to  wear,  aaa  hat  cured  thouaaiida  of  raffenra 
fhnn  Rhftunatie  and  Nerroni  Afftc^oiu,  lirer  and  Kidner  DiMaaea, 
Functional  Ditordera,  Ae.  Book  of  tettimoniala,  paaaphtot,  and  advice 
free  on  application  to  the  MEDICAL  BA.TTE&T  CO^  Lt.,  B, 
OXFORD-M*.,  LONDON,  W.  ThoM  who  cannot  call  should  write 
at  once,  and  procure  one  of  theie  inTaluable  health  applianeea. 


Trb  Glaagow  Town  Council  has  agreed  to  apply 
to  the  Board  of  Trade  for  a  proviaonal  order  to 
supply  electrio  light  in  the  city. 
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CHESS. 
■  •> 

All  eoDummimtloiis  for  this  dflMitment  mxut  Tm 
addreand  to  "  J.  Fixmb,  KnoUaide,  Yawl,  Lyme  B«gi8, 
Dorset." 


FBOBLEH  HCLVIIL— Bt  Jas.  Batxrb. 
Btaek, 


White.  [9  -(-  7 

White  to  play  axid  mate  in  two  moves. 


BOLQTIOir  TO  1,156. 

WhU«.  Black, 

1.  a-aB3.  1.  Anything. 

S.  Q,  B,  or  Et  mates. 

(Six  Taxiations.] 


KOnCBS  TO  00BKBSF0NDENT8. 

GoaBKor  solutions  to  1,166  by  Mendelssohn,  J.  Kilbee, 
H.  C.  Haycraft,  F.  C.  Cook  Nerr  pret^,  but  not  at  all 
difficult),  litho  (rather  weak),  Fr.  Fernando,  A.  Dean, 
and  Janus ;  to  1,166  by  Janus,  J.  C.  B.,  and  James  Ough. 

F.  C.  Cook.— Thanks  for  last  corrected  version  of  No.  6* 
with  notes. 

lis.  Ann  Has.  T.  B.  Bowland  intend  to  bring  out  the 
"  Chess  Flayer's  Annual  and  Qnb  Directory  "for  1890 ; 
the  price  will  be  2s.  6d.  Am'mg  other  subjects  handled 
there  will  be  four-handed  chess,  laws,  rules,  Bjrstems  of 
notation,  articles  by  well-knowa  writers,  and  prize  prob- 
lems in  British  Tourneys,  1689.  The  authors  invite  the 
following  porticnlars  from  chess  clubs :  Town,  dub  name, 
year  established,  place  of  meeting,  days,  hours,  number  of 
members,  annual  subscription,  Uws,  president,  hon. 
secretory.    Address,  9,  Victoria-teRooe,  Qontarf ,  Dublin. 

BscvivxD  with  thanks:  the  Weslejf  College  Quarterly ^ 
Sfinny  Soutkj  and  Jamaica  QUnner, 


Holloway's     Ointment    and    Pills  exercise 

priMlfM  powvr  over  lamb«co,  all  .paint  of  the  muncirsi.  nervra.  and 
joints,  and  qaickW  reducr  all  swellinffm  cana«d  by  accidcntnl  injury, 
weaknMa,  or  herrdiUrj  Uinta.  The  int«Ui)riblc  inttrurtionw  envrlop- 
in«  HoUowaj'a  m«iicm«  (rive  fall  counael  for  uaini;  it  mo«t  advan- 
ta^oualy  for  regaining  health,  •treDgtl^  and  mobility. 


TBBHS   OF   ST7BSCBIFTI0V. 

PATABLB    m    ADVANCE. 

8«.  8d.  fbr  Six  Moatha  and  lit.  for  Tweir*  Mnntht,  poat  free  to  ant 

Krt  of  th«  United  Kingdom.  For  the  United  SUtea,  13*^  or  Sdol 
:.  Rold ;  to  Prance  or  Belgium,  13a.,  or  16f.  Sf)c. ;  to  India  (via 
Briaditi),  Ite.  Sd. ;  to  New  Zealand,  the  Cape,  the  We«t  Indict,  Canada, 
Nova  Scotia,  NataJ,  or  any  of  Um  Auttralian  Colonies,  ISa. 

The  rtnnittance  should  be  made  by  Poat  Office  Order.  BmIi  nnmberi 
cannot  bt  sent  out  of  the  United  Kingdom  by  the  ordinary  newspaper 
post,  but  most  b«  remitted  for  at  the  rate  of  4d.  each  to  cover  catra 
poetikgc. 

If eears.  Jakbi  W.  Qvn«  ud  Co^  of  M4,  Chcstant-street,  Phila- 
delphia, are  authorised  to  reeeiTe  subscriptions  for  the  United  States 
for  the  ENOLISH  MBCHANIC,  at  the  rate  of  9  dola.  2Sc.  gold,  or 
Thirteen  ShUliaga  per  annum,  poat  fhcc.  The  copiea  will  be  forwarded 
direct  bv  mail  from  the  publttbing  office  in  London.  All  atibserip- 
tions  will  commence  with  the  number  first  issued  aOer  the  receipt  of 
the  snbacrlDtion.  If  back  numbers  are  required  to  complete  volumes, 
they  mutt  be  paid  for  at  tht  ratt  of  2d.  tach  eopy,  to  eovtr  tatra 
postage. 

Volt.  XXVI^XXX-XXXII,  XXXIV^  XXXVI.,  XXXIX,  XL. 
XLII.,  XLlh,  XLIV.,  XLV.,  XLVI.,  XLVII.,  and  XLVIII.,  bound 
ia  doth,  Tt.  each.    Pott  f^M,  7a.  fd. 

All  tht  othtr  bound  imlamtt  art  out  of  print.  Snbteribert  would 
do  well  to  order  volumet  as  toon  as  potaiolc  after  the  conclusion  of 
each  half-yearly  volume  in  February  and  August,  at  only  a  limited 
number  an  bound  up.  and  these  toon  run  out  of  print.  Most  of  our 
back  numbers  can  be  had  singly,  price  2d.  each,  through  any  book- 
eeller  or  newtagentf  or  S^d.  tach,  pott  tnn  from  tht  offitt  (except 
index  nnmbtrt,  which  art  Sd.  tacb,  or  pott  fret,  S|dO 

ladcxet  for  Volt.  VI.  tad  Vlf.,  Id.  each.  Pott  tr—  S|d.  each. 
Udtxtt  to  VoL  XL.,  and  to  tubttqnanl  rote..  Id.  tneh,  or  pott  tt— 
S4d.    Cttetforbiadiag,lt.6d.taob.  -t       f~ 


VOTICB   TO   SUBSORIBBES. 

Sttbteribtrt  receiving  their  copies  direct  from  tht  offlet  art 
reooested  to  observe  that  tht  Ittt  number  of  tht  term  for  which  their 
tnbtcription  is  paid  will  bt  forwarded  to  them  in  a  Pijik  Wrapper, 
at  an  intimation  that  a  frcth  rtmlttaact  it  ntctttary  if  it  it  dtairta  to 
eontinnt  tht  anbteription. 

_7ea,   the   Bnpturad    wiU    stili   And   Z>r. 

SHERMAN  at  hi«  London  Office,  64,  Chancery- lane,  where  hie 
wenderftil  tuecctt  draws  tht  afflicted  from  all  paru  of  BnglauaiL  tad 
where  yon  and  all  othtrt  tmmM  n  who  eatertaia  the  hope  of  ever 
being  e«f«d.   Btad  for  bit  M|k|kbgU«h  and  AaMticaa,  poet  fr«t,6d.. 


CHABGES   FOB   AOVEBTISIBO. 

t.  d. 

Thirty  Wordt  16 

Xrery  Addittoaal  Bight  Words ..     0    6 

Front  PsM  Advertitcmentt  Five  Bhillincs  for  the  first  40  words, 
afterwards  Bd.  per  line.  Parajrrtph  Advertisements  Ons  Shilling  per 
line.  No  Front  Page  or  Panurraph  Advertitemeot  inserted  for  less 
than  Five  Shillings.  Reduced  terma  for  series  of  more  than  tia 
inttrtions  may  bt  atcertalned  on  application  to  the  PubUsher. 

ADVERTISEMENTS  ia  EXCBANOE  COLUMN— for 

t.  d. 

Twenty- four  Words ..0    1 

For  every  succeeding  Eight  Worda  0.1 

ADVERTISEMENTS  ia  tht  SIXPENNY  SALE  COLUMN 

s.  d. 

Sixteen  Words        0   6 

For  every  tuececd  lag  Bight  Words 0    6 

*.*  tt  must  be  borae  in  mind  that  no  Diaplaved  Advertitementt  can 
appear  ia  the  **  Sixpeaajr  Sale  Column."  All  Xdvertieementt  must  be 
prepaid  ;  no  reductioa  is  made  oa  repeated  iasertions,  and  in  cases 
where  the  amount  sent  exceeds  One  Shtllin«,  the  Publisher  would  be 
grateful  If  a  P.O.O.  could  be  sent,  and  not  stamps.  Stamps,  however 
(preferably  halitienny  stamps),  may  be  teat  where  it  it  iaconvenient  to 
obtain  P.O.O.'s. 

Tht  addrstt  is  ineludtd  at  part  of  tht  AdTertisement,  and  charged 
for. 

Advertiaemeatt  m«M<  retch  the  Office  by  I  p.m.  oa  Wtdaetdaj  to 
iasuTt  iasertioa  ia  the  followiag  Friday's  aumbcr. 


OTJB   EZCHAKGE   COLUMH. 

Th%  charge  for  Btckangt  Notices  it  3d,  forihelirtt 
M  wordt,  and  3d,  for  every  tueceeding  8  worat. 


War  Ships,  unioue  modds,  mogniflcent  speciality. 

no  toys.  Exchange  Jewetlrrr,  Diamonds,  microscope  or  such,  snd 
half  cash.— Particulars,  10,  Plymouth- street,  Broughton,  MancbcsUr 

Lathe  (foot),  4}  centres,  planed  bed,  Sft  6in.,  heavv 

drifiuK  wheel,  aft.  tin.,  quantity  tools.  What  offer*  ?— Pay xx,  lOU^ 
Upper  Cham  wood-street,  Leicester. 

Important.— AU  kinds  of  Solentiflo  Properties, 

Apparatus,  Instruments  received  for  others  or  caah  by  A.  CArLATXi 
Coenies- street,  Tottenham  Court-road. 

62in.  Bloyole,  Binger'a  Royal  Challenge,  a  perfect 

marhme.  Will  take  part  exchange.  Kond  Field  Glasses,  or  «ft  ol  flrst- 
class  Fishing  Tackle,  or  anytiiing  useful  for  half  value  uf  £4.— Apply, 
No.  4,  Cross-street,  Meabro. 

Powerful  Kloroaoope.  eliden,  oondenaer,  object  box, 

in  polished  case.  Will  exchange  for  Induction  Coil  (Jin.  spark),  in 
working  order.— W.  Tolk,  Newport  Pagnell. 


Biz-plate  Wimehurst  Influenoe  Kachlne.     Sx- 

rhuige  for  Model  Encine  and    Boiler,  or  offers   to  value  £5.— R. 
CnowTaxK,  Crimble  Hills,  Slaithwaite,  Huddersfleld. 


Wonted,  Portable  Forge,  Anvil,  Surface  Plate,  1H.P. 

Vertical  Boiler,  for  new  Domestic  Machine  or  Oil.— Moxxaoi-ax,  7a, 
Eatt-ntreet,  Bromley,  Kent. 

Patent  Gas  BeffUlator,  and  Sin.  Emery  Wheel  on 

spindle.    Wanted,  two-horae  Injector,  or  offera. — Bkacr,  Taunton. 

I  offer  40in.  EUla  Facile  or  Xnittinff  Kachlne  in 

exchange  for  Lathe. — Wellrsley  House,  Colchester. 

I  ojQTer  40in.  EUis  FaoUe  or  62in.  Hoadster  in  ex- 
chance  for  second-hand  Cirrular  Treadle  Saw. — Welleeley  House, 
Colchester. 

Wanted,  Model  Hot  Air  Eufpne.     Will  give  exchange. 

Electrical  and  ^Mechanical.— '£.  Tbuxjitosi,  Stafford -street,  Barruw- 
in-Furaess. 

PrintinflT  Press  and  Type,  &c.     What  offers ! 

Bicycle,  Harmonium,  or  Drapery.— £^m  Office,  Dsventry. 

Small  liathe,  with  brass  oval  chuck,  and  Air  Gun,  in 

exchange  for  ^-platc  Camera  and  Accessories.— J.  R.  Ptbcv,  West 
Burton,  Bedale. 

12in.  Emery  Wheel  and  Spindle,  muzzle-loading 

Gun,  Maneto- Electric  Machine,  31  Condenser  and  Leases.  Exchange 
Electric  Bells,  Ac— Walkbx,  M,  RadcUffe-street,  Nottingham. 

Bloyole,  66in.,  double  roller  bearings,  worth  £2,  for 

Rocklni;  Horse,  moderate  siie.  or  C  Clarionette,  anything  usefuL- 
Wx.  K.NOTT,  Chadwiok-street,  Marple,  near  Stockport. 

Exchange  D  Flute,  8  Qerman  silver  keys,  by  Wrede, 

London,  for  Joiner's  Tools,  Slide  Rest,  or  offers  to  value  of  Ms.— 192, 
Burgoynt-road,  Sheffield. 

Hoi^kinson's  Indicator,  neariy  new.     Will  ex- 

chanxe  for  one  of  Kichaid't  m  good  condition. — S.  Ukminowat, 
Adwalton,  near  Bradford. 

4Qin.  FaoUe  Bloyole,  splendid  condition.    Wanted 

stopped  diapason  in  wood  CC  lor  small  chamberorgan.— A.  B.  W., 
Old  Rectory,  Wimbledon. 

WiU   exchange  Ta  beautifully   finished    new  Duchess 

whnle-plate  CiMBXA,  and  titrrr  double-sltden  with  sprinff  catrhes,  re- 
versing back,  &c.,  for  a  good  Enlarxing  Apparatus,  witn  e^;ht  inch 
compound  condensers  or  larger.  Will  exrhanffe  Siwift  and  Son's  new 
^  loog-fbcua,  whole-plate  Landscape  Lena  with  Iris  Diaphragms  for  pair 
'of  good  Stereoscopic  Lenses,  or  well  finished  light  stereoscopic 
Camera  and  three  double  slides.— Apply  to  DocTox  Coorxx,  Bank- 
place,  Bandon,  co.  Cork. 

Wonted,  stero.  or  electrotype  of  Electrical  Apparatus, 

in  exchange  for  •'Chsmistxt,"  3  Totumes,  by  Thorpe,  value  Is.— W. 
Uptom,  13,  Bridge-street,  Banbury. 

Gta«-Bngrlne,  S-man,  out  of  order,  worth  £5.    Will 

exchange  for  small  Lathe,  watch  or  Gold  Ctuua,  Muaical  Box,  or 
offers.— Address  below. 

Small  Eleotro-Motor.  valve  of  15s.,  Camera  Lens, 

dark  slide.  1}  pUte,  16s.  Complete  set  of  castings  for  a  (in.  scale 
model  Mldlaad  locomotive,  6&s.  Exchanirv  all  or  oart  of  the  above  for 
Engineer's  tools,  American  Chucks,  Lady's  Gold  Watch,  Surfkce  Plate. 
Ac- 102,  Teriot-ttreet,  Bromley,  E. 

Oometfin  cose,  Butler.    WUl  exchange  f or  B  flat 

tenor  slide  Trombone.— T.  Teaove,  Ashcott,  Bridgwater. 

Splendid  brass  Kodel  I«oooniotlve,  value,  2^^. 

Good  Magic  litntem,  value  7s.  What  offers.— P.  CtirroxJ),  121, 
Upper  Dorset-street,  Dublin. 

Exchange  oflFers  wanted  for  Gkdvanlc  Kaohlnei 

6  Musical  Instruments,  12  Medical  Worke,  ftc,  Ac.  List,  stampta 
envelope.— li,  Shirley-street,  West  Brighton. 

90  Volumes  of  "  BnffUsh   Meohanio,*'   187S  to 

lfi81,  coat  t\  4s.  9d.  Will  exchange  for  anything  uaeinl  to  value  of 
Ittt.  ed.—^  Bournemouth-road,  Peekham,  S.E. 

Wfll  give  new  80e.p.  Hand  and  Power  Dynamo, 

for  good  To  by  » Itat,  ami  double  dark  slidce,  priating  frames,  ftc— E. 
SouTHwxm  Ifl^  Stallttrtet,  Bath. 

Putsnt  Oas  Begnlator,  and  Sin.  Bmery  Wheel,  on 
spiadle.    Waated,  3  horse  injector,  or  offers.— Bkacu,  Tanaton. 

Exchange  Bleetrlc  ICotor  Engine  Oastingr* 

some  part  turned,  tad  fiy  wheel,  boiler,  on  mahogany  staad.  Bxchaage 
ansaU  foot  Latht,  or  good  tlide-valvc  1  B  tac.^V.  Him  M'  7  VtBt, 
■witt-rotd,  Wtttoapi«Mr-Marc.  ^ 


Horisontal  BoUer,    marine    type,  «ft.  by  3ft. 

anted.  4|iB.  Screw  Cutting  Lathe,  or  off«rB. — Dkk  ii.  Kl«fctrtf-Pl%t*r, 


Wanted. 
Taunton 


Organixt  will  exchange  Organ  Kuslc.  forVuxiC) 

tTe«y  of  like  value.— W.  LiFrnorr,  9ii9,  Biai*kbum  roAit,  Boitua. 


stave* 


Lathe  wanted,  about  Bin.  centre,  long  b&l,  slid^rost, 

and  ipip  and  back-tear,  must  be  first- rl.u»,  fur  nt'«  or  •■^ooii-htn.i 
flrtt-rlasa  Cripper  Txictclx.  by  Starley  Bro*..  of  Corrntry.  IxtojAr. 
district,  so  that  both  can  be  inspected. —C.  Lx^ii,  133,  Hammfrrauth 
road,  Wttt  Centingio^. 


THE    SIXPEmrY     SALE    COLXTMH. 

AdverixHmeyUi  are  interted  in  thie  eciumn  (U  tht 
rcUe  of  ^d,  for  the  Jiret  16  words^  and  6d,  for  every 
tueoeeding  8  words. 

New  Illustrated  Prioe  list  of  Screws,  Bo.T&  &ixd 

NcTt  for  Modal  Work,  drawn  to  actual  slse,  teat  oa  rtce.pt  otntamp. 
— Moaait  Coaui,  132,  Kirkgate,  Ltedt. 

Billiards  or  BosateUa.  or  Requisites  for  ditto,  or 

Billiard  Work.— UxitMio  Baot.,  Htgh-ttrttt,  Loodoa  W.C. 

Kanohestar  Bleotrloal  Stores.— Uedieal  OoOe, 

MagntUM,  BtUa.  Cells,  Wires,  Pittiags,  Cbtmicalt.  Best  terns.- 
J.  BiMTLBT,  T,  Ntwtoa- street. 

Electric    Depot,  14,    Deaxunte,  Manehesttt.- 

Haadiatt  shop  ia  tht  tndt.  Largttt  stock..  Ortaittt  variety.  Lowtst 
prict. 

Klorosoopy.— Listmetive  list  of  really  high-cUn 

botanical  preparatioaa,  vrith  aample,  3d. — WALTXa  WaiTt,  Lttrbua, 
Swaffham. 

Cyclists* — ^tTse   "Gfraphine"    on   your    chtiss;  no 

ffreaae,  will  aot  hold  dust.  8  stamps,  free. — WoLrr  and  Sox,  Ttlem 
Pencil  Works,  Battsrsea,  S.W. 

"The    Amatenr."     A    paper    for    Fretworken, 

Canrcrs,  laUytrs,  Painters.  Sixpence  monthly.  Lists  oflstestdMixu 
free  on  application.— H  km  uT  Xii.Lat  and  Co.,  >4  aai  M,  Wiltoa- 
strttt,  Pmsbury,  Loadoa,  B.C. 

Safbty  Bicycles,  superior  moke,  worxanted  sll  ball 

btariags,  from  £10.    Catalotrue  free.— Ha  no  sa  BaoTBsas,  Settle. 

X«ard  Oil,  8b.  per  gallon.— d9,  Gommeroiol-etreet,  E. 
O.M.  Fittings,  cheapest  house  in  London. -49,  Com< 

mercial-ttreet,  E« 

Cyclists.— Anti-vibration  Safeties,  Tandem  SofetieB. 
and  Tricyclet.  Send  for  list.— BaAsroao  Ctcls  Co.,  Ltd.,  BradfofJ, 
Yorkahire. 

Bello^irs  for  Ounems,  oil  kinds.    Price  list.  Id— 4. 

TaoMsox,  Camera  Maker,  Portgordoa. 

Write  for  Xing,  Mendham  and  Oo.'s  (Bristol) 

new  iLLOsraATas  CxrxuiQvn,  i^d.  Ackaowltdgtd  to  be  iaralaiUe 
to  amateura. 

Bleetrlc  Bells,  Slin.,  8s.  6d. ;   8ixL,  4b.    Frenei, 

from  6d.    All  materials  rc4iuired  by  fitters  in  stock. 

Oomplete  Sets,  oonsistiDg  of  bell,  battexTi  wve,  press, 

Ac.,  pacxed  la  box,  7t.    Larger  sue,  6s. 

Cheapest  House  In  the  Trade.     Srad  foar 

stamps  for  our  illnstrAtcd  catalogue.— J.  SusoxaLjLXO  and  Co.,  Ekc- 
trical  Engineers,  Halifax. 

6d.  prepays  three  in.«wrtions  of  a  20-word  adveiti.«- 


ment  in  Momntf/  IftWi,  Belfast.     EaUbltshcd  ItOA.    Specimen  frr«. 

Piles  1— Palmer's  "Indian  Ointment"  cures  sgonidng 

cases,  lS4d..  la.  6d.,  internal  renudits  included.— Chapel-tcnace,  We<t 
Aucklaad,  Durham. 

Palmer's  Benowned  Prescriptions,  9b.  6d. 

Cure  quickly  Urethral  Diseases,  Ac.  Thirty  yean'  celebrity,  ami 
parifytag  pillt  iaeluded.— 'Abort. 

Beclpe  for    Baspberry    Sherbet,   refreshing 

beTtrage,  rery  fruity  flsTOUr,  7  stamps. — Roaixsos,  Chemist,  K), 
Trafalgar-ttfctt,  Brightoa. 

Hats  made  easy.    Braces  m<ide  perfect.   Fits  all 

aisct.    Six  ttamps,— T.  RiwsoN,  Heaton-lane.  Stockport. 

Important  to  Females.— Mrs.  Austin  HerbfrtN 

Ladies' Herbal  Compound  willrsmore  bilious  hesdacho,  sirkn«^•^  ""J 
all  irrsgularltiea.  AdTice— :U,  Muskhsm-strett,  Arkwright,  Notunc- 
ham. 

SLaydon  Cntter-Bars,  correctly  made  of  best  «ted. 

— BairajiMii  Co.    Call  at  100^  BoundtditfCh,  London. 
Cntters  for  above,   ed.    Precise  directions  how  to 

sharpen  giren  with  our  catalogue,  6d.  each. 

With  the  Dlaorram  and  Directions,  if  ftny  l^the 

man  cannot  do  satisfactory  work  he  is  not 

We  con  strongly  recommend  a  G-rlndstone,  pn<^ 

3ls  ,  to  KO  by  foot  power,  to  his  notice,  and  sh;ill  be  pleased  to  ««»' 
from  him. 

Britannia  Co.  are  just  introducing  two  new  Tool 

Holders.    Ready  on  July  16. 

Wait  and  see  Notices  of  these,  which  ore  the  best  ret 

introduced.— BaiTAM MIA  Co.,  Colchester. 

Amatenrs  are  invited  to  call  at  100,  Hoondsditdi. 

Three  minutes  from  Broad-atrect.    Letters  to  Colcbetter. 

Kodel  Engines.— Lucas  and  Davies*  Enlarged  sad 

lUnsuated  Catalogue,  castiaga,  flalshed  parts,  4».,  post  free,  id. 

The  Abowe  contains  oil  information,  and  is  illostrsted 

from  photographs  of  tht  fialthtd  engines. 

Two  New  Features  introduced,— Trfple-expsasiaB 

Engines  and  Beat  Steel  Craakshafts  are  entirely  original  noreltiet- 

Photos,  of  these  Triple  Expansion  Engines  c»n  be 

had,  price  Sd.,  pott  free  7  stamps. 

The  Deslsus  ore  all  .new,  and  ara  not  copies  of  the 

stereotyped  models  of  othtr  firms. 

We  Court  Comparison  for  novelty  of  deeigni  tniA 

of  engmcs,  and  quality  of  castings. 

Models  of  every  deMriptioa  repaired  and  pot  is 

working  order. 

Iiucas   and   Davies,  Kechonioal'  and  Sdentifle 

Model  Makers,  SI,  Charles-street,  11  attoa-gardea,  London,  E.t>- 

WholsHUsdonP    The  cheapest  Ounm*nafsaj«^ 

in  the  world.    For  catalogues  address,  Spark  brook- bui»d»n«i,  roi» 
stone,  Kent. 

100  Xemoraadums,  Billheads,  Bastness  Oudi. 

Erelettad  or  Onmmad   Labtts,  It.  M.  fr«*.-TicrOSU  r»t«Tu> 
Woaxt,  Bcarboioagh. 

Smoke  Knlffhfs    Herb   Tobaooo.-fP!«^j^ 

flavour,  delightfully  ^tragraal.       Neither  iiUw*«»  \^^i(^'' 
tobtcro)  aor  txpeasiee.     Quarter  pouad  (nearly),  7d.  |KW* 
KaiMBT,  Draggitt,  Porttaoath. 

;ppl7,  Taoaa,  I,  WhStSStoSrtffet,  So«tt  "kWI*- 
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AND  WORLD  OF  SdENCB  AND  AfiT. 
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THE  OSieiH  OF  BOCK-OIL. 

THE  phenomenal  rapidity  with  which 
petroleum  has  sprung  into  economic, 
and  therefore  commercial,  importance  h<^ 
natural  ^r  attracted  ^;reat  attention,  and  the 
genei  fi^'interest  which  has  been  excited  in 
mis  natural  commodity  has  only  been  equalled 
by  the  wonderful  impetus  which  it  has  giyen 
to  chemical  research. 

Natural  petroleum  was  soon  ascertained  to 
be  a  complex  mixture,  and  to  contain  a  ^series 
of  interesting  substcLnces  bearing  to  one 
another  a  certain  definite  relation  expressed 
by  the  general  formula  CnHaU  f  s ;  these  were 
named  paraffins,  from  parum  affiniSt  indi- 
cating tneir  chemical  indifference.  Some  of 
these  substances  are  gaseous,  otiiers  liquid, 
and  others  solid.  The  term  paraffin  was 
appUed  originally  to  the  solid  members  of 
the  series,  and  the  liquid  members  were  then 
called  paraffin  oils :  but  the  term  is  now 
conveniently  applied  as  a  generic  name  for 
the  whole  series. 

Petroleum  is  found  natiye  in  a  great  many 
places.  By  far  the  largest  supplies  of  the  oil 
are  obtained  from  Canada  (coimij  Lambton, 
Ontario),  Pennsylyania,  and  otner  parts  of 
America;  but  these  sources  are  rivalled  by 
the  oil-springs  on  the  norih-west  of  the 
Caspian  Sea  near  Baku.  The  Bussian  petro- 
leum industry  is  being  rapidly  developed  into 
a  position  of  prime  importance :  it  is  worked 
with  all  the  most  recent  appliances,  and 
backed  by  some  of  the  leadine  capitalists  of 
Europe, — ^notably  the  Bothschilds,  who  are 
interested  in  at  least  half  of  the  annual  out- 
put. A  graphic  description  of  the  Bussian 
oil  industry  can  be  read  in  the  Journal  of  the 
Society  of  Chemical  Industry  for  January 
and  February,  1886.  Petroleum  has  also 
been  found  at  Bangoon,  in  Burmah,  in 
Persia,  in  the  Crimea,  and  in  various  parts 
of  Italy.  There  are^  oil-wells  now  being 
worked  at  a  profit  in  Germany,  and  dis- 
coveries have  been  made  at  Manutaki  in 
New  Zealand,  and  also  in  South  Australia, 
which  are  likely  to  develop  into  important 
industries.  The  Scotch  oil  industry  is  well 
known. 

The  uses  to  which  the  various  petroleum 
products  are  applied  are  of  a  wide  range.  In 
America  the  natural  gas  is  used  at  Pittsburg 
for  illuminating  purposes,  and  at  the  foree. 
The  refined  oils  are  everywhere  used  for 
burning  in  lamps.  Some  of  the  higher 
fractions  obtainea  by  distillation  form  ex- 
cellent materials  for  lubricating  machinery. 
Under  the  name  of  vaseline  the  more  sohd 
portions  find  extensive  application  in  phar- 
macy. Paraffin  wax  is  coming  into  use  for 
laundiT  purposes.  Petroleum  has  already 
entered  the  competition  with  coal  as  a  fuel, 
while  steam  and  gas-en&ines  are  threatened 
with  a  rival  in  the  paramn-oil  motor. 

Petroleum,  then,  may  be  regarded  as  cos- 
mopolitan in  its  application,  and  it  is  little 
to  be  wondered  at  that  speculation  is  rife  in 
scientific  circles  regarding  its  origin  or  f  or- 
niation. 

The  various  theories  current  respecting  the 
genesis  of  petroleum  may  be  referred  to  two 
general  ideas,' namely — 

1.  That  it  is  formed  by  natural  synthesis 
from  inorganic  elements. 

2.  That  it  is  the  result  of  the  decomposi- 
tion of  organic  matter,  which  may  be 

(a)  Of  ve^table  origin, 

(b)  Of  ammal  origin. 

The  first  of  these  theories  has  received 
much  support  from  those  savants  who  devote 
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themselves  to  chemistry,  while  the  other  has 
chiefly  been  elaborated  by  the  ^olo^sts. 

Mendel jeef,  the  great  Bussian  demist, 
supposes  that  petroleum  has  been  formed  by 
natural  synthesis  from  the  elements,  and 
that  its  production  is  continuous.  This 
theory  looks  very  well  from  a  strictly 
chemical  point  of  view,  for  so  many  organic 
compounds,  at  one  time  only  obtainable 
from  organised  matter,  or  which  are  elabo- 
rated  under  the  influence  of  the  life  process, 
have  been  prepared  from  the  elements  in  the 
laboratory,  that  it  seems  as  though  almost 
any  synthesis  is  merely  a  question  of  time. 

in  criticising  this  theory  of  Mendel jeefs 
a  little  while  ago  before  the  New  York 
Academy  of  Science,  Prof.  J.  8.  Newbeny 

C'  [ited  out  that  the  author  of  tlus  hypothesis 
no  personal  acj^uaintance  with  the  great 
oil'proaucing  districts.  Hence  this  &ct  must 
discount  the  value  that  might  otherwise  be 
attached  to  the  opinion  of  such  a  distin- 
guished scientist. 

It  must  also  be  noticed  that  in  districts 
which  are  subjected  to  volcanic  and  other 
metamorphic  disturbcmces,  idl  the  requisite 
factors  for  the  production  of  rock-oil  must 
necessarily  be  present;  but,  as  a  matter  of 
experience,  oil  is  never  found  there,  as  it 
should  be,  according  to  Mendeljeef's  theory. 

As  is  well  known,  very  great  things  have 
been  accomplished  in  the  laboratories  of 
chemists,  and  the  formation  of  the  saturated 
hydrocarbons  or  paraffins  is  a  comparatively 
easy  matter — for  instance,  they  can  be  maae 
by  either  of  the  following  methods  : — 

1.  The  simultaneous  action  of  zinc  and 
water  on  the  alcoholic  iodides. 

2.  Heating  the  alcoholic  iodides  with  sdnc 
alone. 

3.  The  electrolysis  of  the  fatty  acids 
(CnH^nOJ. 

4.  Brominating  the  defines  OnH^  form- 
ing CnH^nBrs,  and  then  heating  with 
potassic  iodide,  water,  and  metallic  copper. 

But  until  the  theory  of  synthesis  from 
the  elements  receives  some  support  Irom 
observations  in  the  field,  it  must  oe  merely 
re^rded  as  ingenious  and  interesting. 

The  theory  of  the  formation  of  petroleum 
from  orgamc  remains  is  the  especial  property 
of  the  geologists,  or  to  those  amongst  them 
who  specialue  in  palseontology. 

Amongst  the  geologists  there  are  two  rival 
schools — ^namely,  those  who  attribute  the 
genesis  of  petroleum  to  the  decomposition  of 
vegetable  matter,  and  those  who  refer  it  to 
the  decomposition  of  animal  remains.  Of 
these  two  rival  modifications  of  the  *' organic 
theory,"  the  one  which  appeare  at  first  sight 
the  most  credible  is  that  which  connects  the 
origin  of  the  oil  with  the  destructive  distilla- 
tion of  coal,  and  it  is  credible  chieflvon 
account  of  the  familiarity  which  people  have 
with  the  immense  accumulations  of  ancient 
vegetable  mattera  which  are  found  in  various 
countries  in  the  coal  measures,  &c. 

Additional  probability  is  lent  to  this 
theory  by  many  observed  facts.  Oil  is 
usually  found  associated  with  bituminous 
shales  and  limestones.  Both  oil  and  ^as 
springs  occur  together  in  connection  with 
carbonaceous  shales,  wherein  they  seem  to 
originate.  Marsh  gas  (CH4),  the  first  of  the 
paraffin  series,  can  be  seen  in  process  of 
formation  in  any  stagnant  pool  in  which 
much  vegetation  is  imdergoing  dec^. 
Moreover,  petroleum  is  obtainable  by  the 
artificial  distillation  of  the  so-oJled  "  oil 
shales  "  of  the  Scottish  coal-fields,  as  weU  as 
from  ordinary  bituminous  coal.  This  is  not 
merely  a  laboratory  experiment ;  it  forms  an 
important  industry. 

In  the  light  of  these  facts  it  requires  but 
little  mental  strain  to  imagine  a  process  of 
slow  distillation  in  progress  at  the  present 
time,  or  at  some  far-distant  epoch,  acting  at 
great  depths,  and  consequently  under  high 
pressure. 

This  is  a  very  comfortable  belief,  and  one 


with  which  perhaps  we  ought  to  be  satisfied; 
but  geologists  have  never  whoUy  yielded 
their  assent  to  the  theory,  and  some  very 
awkward  difficulties  have  been  suggested 
which  may  eventually  entirel^r  prevent  the 
acceptance  of  the  **  vegetable  origm  "  theory, 
and  result  in  the  estaoHshment  of  a  novel 
and  highly  interesting  mode  of  regarding  the 
question. 

The  most  extraordinary  of  these  difficulties 
is  perhaps  the  following : — ^It  appears  that 
the  greater  part  of  the  world's  petroleum 
stores  exist  in  rook  strata,  which  were  de- 
posited during  an  epoch  of  time  long  anterior 
to  that  in  which  coal  was  formed — at  a  time, 
in  fact,  when  vegetable  life  was  very  feeble 
and  scanty,  and  in  striking  contrast  to  its 
intense  luxuriance  in  the  Carboniferous  epoch, 
when  the  coal  measures  were  formed.  It  the 
sources  of  petroleum  exist  in  strata  laid  down 
at  a  time  when  vegetation  had  not  developed 
to  any  important  extent,  how  can  its  forma- 
tion be  associated  with  the  destructive  distil- 
lation of  such  matter  ? 

In  Pennsylvania  tiie  chief  supplies  of  petro- 
leum are  obtained  from  cerUin  beds  of 
sandstone,  which  are  a  long  way  below  the 
Carboniferous,  rei)resenting  a  period  agjes 
before  the  formation  of  coed.  In  tiie  oil- 
bearing  territory  of  Canada,  at  Petrolia,  Oil- 
springs,  &c.,  rock  oil  is  obtained  in  strata 
which  are  lower  down  than  the  top  of  the 
Silurian  rocks. 

The  formation  of  petroleum,  then,  in  these 
ancient  strata,  evidentiy  cannot  be  satisfac- 
torily connected  with  the  destructive  distilla- 
tion of  coal,  because  the  coal-forming  plants 
had  not  then  been  called  into  being. 

It  has  been  proved  up  to  the  hilt  that  when 
these  ancient  strata  were  laid  down  the  con- 
ditions of  life  were  eminentiy  marine.  Lowly 
animal  organisms  flourished  in  countiess 
myriads,  and  their  fossilised  skeletal  remains 
are  found  throughout  the  oil-bearing  roeks. 
On  the  other  hand|  the  evidences  of  vegetable 
life  are  confined  to  traces  of  a  few  algae  and 
other  humble  water-plants.  At  that  time  a 
mollusc  that  has  been  named  orthoeeras 
flourished  in  ereat  abundance ;  its  shell  was 
composed  of  oiambers  built  one  on  the  other ; 
the  fossilised  remains  of  these  creatures  have 
been  found  at  Pc^enham  with  their  chambere 
full  of  petroleum. 

Many  of  the  less  conservative  amongst  the 
geologists  have,  upaa  weighing  these  and 
other  similar  obeervatioiis,  hazarded  the 
opinion  that  rock  oU  owes  its  origin  to  the 
combined  action  of  heat  and  pressure  in  the 
presence  of  water  upon  animal  matters  accu- 
mulated in  vast  sedLoaentary  deposits. 

This  idea  may  at  first  sight  appear  to  be 
chimerical,  for  many  minds  unaccustomed  to 
a  certain  habit  of  &ought  and  unpraotised 
in  observing  the  effects  of  small  a^neies 
spread  over  a  great  lapse  of  time,  wiU  find 
nothing  but  absurdity  in  such  a  theory. 
But  the  merest  tiro  in  geology  is  sufficiently 
familiar  with  the  enormous  cumulative 
effects  of  the  activity  of  living  matter.  For 
instance,  to  take  two  well-wom  illustrations, 
the  tiny  coral  polyp  has  dotted  the  ^uth 
Paoific  with  countless  isles,  while  the  skeletal 
remains  of  the  Qlobigerina  and  other 
Foraminif  era,  almost  microscopic  in  sioe,  are 
paving  the  floor  of  the  North  Atlantic  with  a 
soft  limestone  resembling  chalk. 

On  ftTfrnfi^^^g  the  evidence  of  meta- 
morphosia  by  igneous  or  volcanic  ageneies,  of 
cleavage  produced  by  great  pressure,  oi  con- 
tortion due  to  great  earth- thrusts,  &c«,  it 
appears  more  than  probable  that  the 
pauBozoic  period  was  much  disturbed,  and 
that  the  agencies  of  high  temperature,  pres- 
sure, and  water,  were  all  present,  and 
exerting  their  own  peculiar  or  their  oombiiied 
influences.  Doubtless  volcanic  disturbances 
and  mighty  storms  caused  g^at  destruction 
of  marine  life  in  those  days,  just  as  they  'da 
now,  for  if  our  own  islands  are  (juiet  And 
undiisturbed,  there  is  plenty  of  evidence  of 
mighty  convulsive  action  in  other  parts  of 
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the  world.     But,  although  this  considoration 

r»aU  to  tbo  well-infonnad  rather  forcibly, 
tact  rematiu  that  coal,  on  diBtiUution, 
yields  a  potroleum  comporBble  with  the 
natural  product,  and  such  a  fact  being 
tangible  la  moro  able  to  cany  conviction  than 
any  ^aeral  induction. 

Thie  has  quite  recently  been  paralleled  in 
the  theory  of  the  animal  origin  of  rock-oil. 

Two  Oermau  sciontista,  Herr  Uans  Uufer 
and  HeiT  Carl  Engler,  have  independently 
caniod  out  a  number  of  experiments,  whicn 

Slainly  demonstrate  the  poBsibility  of  pro- 
ucdng  petroleum  from  animal  matter  by 
imitaung  tita  assumed  conditione  of  forma- 
tion in  nature.  There  are  several  notices  of 
their  woi-k  in  the  PolyUehaiiche  Journal, 
the  DrogUten  Zeituag,  &o. ;  but  Herr  Engler 
has  himself  deeci'ibed  hia  inveatigationa  in 
the  BerickU  Aer  DtuUchtn  Chemitchen  Gesfll- 
tcha/i,"  XXI.  pp.  I8le-1827,  and  XXU. 
p.  S92. 

,  In  his  preliminary  research,  he  submitted 
fish-oil,  such  as  ordinary  cod-liver  oil,  to  c 
alow  distillation  at  a  moderatelv  high  tem- 
isidorable  prcssuro. 
listilla 


perature,  and  under  a  c 


1  obtaining  a  dist 
elating  of  a  large  percentage  of  true  petro- 
leum, strictly  comparable  with  the  natural 
product. 

In  subsequent  experiments,  the  results  of 

which  hare  only  been  recently  published,  he 

submitted    Gsh-oil  and   various  other  fatty 

matters  (trioleJu,   Ac.)   to  distillation  at  a 

een  300°  and  400' 

ol  from  4  to  10 

nis  are  treated  in 

ir  cent,  of  liquid 

1,  while  about  9 

s,  suchasotofines, 

;  anhydride,   mo- 

Amonst  tlie  paraffins  which  Engler  iso- 
lated   by    fractional    distillation   &om    the 
petroleum    obtained  by  treating  tisb-oil 
this  way,  were  the  following— viz. : 
NanualMntafte. 


ASTKOVOHICAL    NOTES    FOE 

ATTOTTST,    1889. 

Tbe   Sua. 


0    0    fi'42, 


At  Qrcenwich  Mean  Noon. 


with  the  Sun  at  8h.  p.m.  on  the  7th,  ud.  -,■ 
course,  suTisequBntly  tnvels  to  the  eulalti: 
The  placet  ia  but  mdiSerently  eituated  (or  li 
observer,  ruing,  southing,  and  setting  u  lit  di. 
in  darligbt  (or  atrong  twilight]  ah  llitaii|i!:. 
month.  MoreoTer,  bil  HOgular  diun«t«  it  i 
eiceedi  5-4"  from  the  1st  to  the  Slat 


8  *7  12 


17  6S  18 


8  41   8-32 

9  0  51  10 


16  35  34 
25  so!  15 
44  18:13  Se  42 
10  2   S2;ll  S8  48,  9  59  59-42 
10  21  1610  16  8110  19  42-19 
0  39  30  6   29  22  10  39  24' 


9  40   16'65 


The  method  of  finding  the  Sidered  Time 
Mean  Noon  at  any  other  station  ii  explained 
I.  348  of  Vol.  XLVIII. 

The  actnal  period  of  minimum  of   aunspoU 
would  appear  to  have  passed,  but  thoy  are  bUU 
on  the  Bolar  surface.     A  fine  oi 
wo  write. 

The  Koon 
Eattna  her  First  Uuarter  at  Ih.  2e-9m. 
on  August  4th,  and  is  Full  at  4h.  42-9m.  in 
early  morning  of  the  llth.  She  will  enter  her 
Last  Quarter  at  lOh.  6lom.  a.m.  on  the  IBth, 
"     Now  at  2h.  01m.  p.m.  on  the  26th. 


*  Early  morning  of  1 2th. 
Tho  Uoon  will  be  in  comunction  with  Jupiter 
7th  (Jupiter  i»  -  "  ■ 


;  with 


Normal  octane. 

SacMulary    „    <dl-iaabutyl). 

Nonnal  nonane,  Ac. 
It  has  been  stated  that  ordinary  roch-oU 
oontaina  no  nitrogen,  and  many  hkve  there- 
fore argned  that  this  alleged  absence  of 
nitrogen  is  opposed  to  the  theory  that  the  oil 
is  form«d  frcon  the  remains  of  ancient  animal 
vrgKoBtBB.  But  this  statement  is  not  strictly 
troe,  for  nitrogen  has  been  sparingly  found 
in  aamplss  of  oil  obtained  in  the  moet  widely 
•ep(U»ted  oountriee,  Its  presenoe  in  smoU 
and  insigTufioant  quantity  is  a  natural  con- 
aequenoa  of  the  decay  of  the  nitrogenous 
matter  of  the  animal  tissues. 

The  deoomposition  of  animal  matter  into 
petroleum  oil  takes  place  in  two  joincipal 
stages  aoootding  to  Herr  Engler.  Piret,  the 
nitrogenous  matter  of  the  animal  tissue 
decomposes,  and  nitrogen  gas  escapes,  either 
free  or  in  oombinatioa  with  hydrogen  as 
ammonia  tv  other  compounds,  or  else  it  is 
.oarried  o9  in  solution  with  the  water  which 
plays  on  important  subsidiary  part:  the  fatty 
mattera  which  remain  are  CAnveiied  into 
petroleum  under  the  action  of  the  agencies 
and  conditioiis  already  indicated.  This  view 
is  further  supported  by  the  fact  that  when 
Ihe  bodies  of  aniTnalu  decay  in  damp  ground, 
a  WHCT  substance  called  adipoeire  remains 
t>ehind,  consisting  of  97  per  cent,  of  fatty 
adds,  and  oontoinmg  no  trace  of  ammonia. 

The  result  of  Carl  Engler's  researches  are 
hiehly  interesting  from  tbeir  scientific  aspect, 
and  they  have  imported  a  certain  robust 
vitali^  to  this  new  theory  of  the  genesis  of 
natural  petroleum ;  if  this  theory  cannot 
yet  be  accepted  as  the  true  solution  of  the 
question,  it  at  least  forms  a  valuable  con- 
tributiou  to  our  knowledge  of  a  very  im- 
portvit  natuni  commodity. 
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The  path  indicated  by  the  ahoTe  ephecoti 
begins  in  Cancer,  trav^rMa  the  entire  len^ii 
the  Constellation  Leo,  and  terminate«  in  Vur. 
On  tho  ISfii  and  14th  he  will  be  a  littlel;:;- 
norUi  of  Kegnlos  ;  bat  he  will  not  approict  .:t 
other  very  conspicuous  star.  Ho  will  be  in  iit 
junction  with  Saturn  (0"  38'  N.  of  thitphcJ 
at2h.  p.m.  on  the  llth. 

star  throughout  the  month,  ^i 
is  a  conspicuous  object  to  the  North  d  W 
before  sunrise.  As  an  object  in  the  teliN-.[- 
she  becomes  daily  leas  interesting,  as  her  u:.!.: 
diameter  ehrinks  from  ISS'  on  August  U  : 
15-1"  on  the  lost  day  of  the  month,  and  hci  ii' 
is  now  notably  gibbous. 


Venus  at  JOh.  p.m.  onthe  22nd  (Venus  I°69' 
withMai^ateh.  p.m.  on  tbe  24th  (Han  1*29'. 
with  Saturn  at  Bh.  p.m.  on  the  25th  (Saturn 
2°  28'  S.)  :  and  with  Hercoty  at  lOh.  p.m.  on  the 
27th  (Mercury  r  42' S). 

At  noon  on  August  let  tba  Hoon  is  in  Virgo ; 
in  which  constell^on  she  remains  until  2h.  a.m. 
on  the  4th,  when  she  enters  Libra.  She  has 
completed  her  journey  through  Libra  by  7h.  30m. 
on  the  5th,  at  which  hour  she  passes  into  the 
narrow  northom  spike  of  Scorptu.  By  5  o'clock 
the  next  morning  she  has  travecBOd  this  and 
come  out  in  Ophiuchus.  She  quits  Ophiuchue 
for  Sagittarius  at  4h.  p.m.  on  the  Tth,  and 
Sagittarius  in  turn  for  Capricomus  at  9h.  p.m. 
on  the  eth.  Sba  remains  in  Capricomus  until 
Ih.  30m.  p.m.  on  the  Utti,  when  she  enters 
Aquarius:  just  48  hours  later — i.e.,  at  Ih.  30m. 
p.m.  on  the  13th — she  posses  from  Aquarius  into 
Pisces.  As  she  travels  through  Pisces,  she,  at 
3h.  a.m.  on  the  14th,  arrives  on  the  boundary  of 
an  outlier  of  Cetus,  into  which  she  then  plunges, 
to  re-enter  Pisc<w  at  lOh.  30m.  a.m.  on  the  IGtb. 
What  we  may  call  this  second  jQiune;  across 
Pisces  is  completed  by  7h.  30m.  a.m.  on  the  I6th, 
when  she  enters  Cetus  fortheeecond  time.  When 
sbe  finally  leaves  Cetus  at  9  o'clock  that  night, 
it  is  to  emerge  in  Aries.  At  Ih.  30m.  a.m.  on 
the  ISth  she  passes  from  Aries  into  Taums. 
Having  travelled  over  the  entire  length  of 
Tanms,  she  arrives  at  4h.  a.m.  on  tbe  21st  on  the 
boundaiy  of  the  extreme  northerly  part  of  Orion. 
It  takes  her  barely  three  hours  to  cross  this,  and 
when  she  has  done  so  she  comes  out  in  Gemini. 
She  leaves  Gemini  for  Cancer  at  lib.  30m.  a.m. 
on  the  23nl ;  and  Cancer,  in  turn,  for  Leo  at 
3h.  30m.  a.m.  on  the  ;c5th.  Her  journey  through 
Leo  terminates  at  11  p.m.  on  the  27th,  when  she 
pasees  into  Virgo,  and  she  remains  in  Virgo  until 
7h.  30m.  a.m.  on  the  3Ist.  At  the  hour  jv' 
named  she  enters  Libra,  and  is  obviously  in  tl 
constellation  when  these  notes  terminate. 

Is  a  Morning  Star   during   the  first  week 
I  August,   but  come*  into  Ghiperior  Conjunction 


•SJJ 

Bight 

as 

h.      m. 

20    4S-7 

8    6'*9  Lt. 

21       7-6 

9      1-2  ,. 

11 

6  260 

21     17-4 

16 

6  48-9 

21     14-4 

21 

7  lS-0 

20    58-0 

36 

7  37-3 

20    27-7 

31 

8     1-6 

19    43-6 

9    236   .. 

It  will  hence  be  seen  that  Venus  starts  toe  - 
point  a  little  to  the  East  of  5  Taori,  tratere' . 
very  short  arc  indeed  in  the  eitrema  owtli  ' 
Orion,  travels  right  through  Oemioi,  andfinii'' 
in  Cancer.  On  the  7th  she  will  bo  mlhpf  tt:- 
than  1°  South  of  i  Qemlnorum,  in  roughly  tt 
some  position  with  reference  to  ii  Oaniocum 
on  tho  9th,  and  with  i  Qeminomm  on  the  'M 
after  which  her  path  lies  through  a  barren  if^'^ 
of  the  sky. 

Mabb,  Satubk   (who  comes  into  conjunrM 

with  the  Sun  at  2h.  p.m.  on  the  16tbj,  Uu.<;' 

and  Nbptdns,  are  all  invirible,   and  tba  mf-'- 

iky  would  be  a  blank  but  for 

Jupiter, 


observer,  ana  lowaraa  ine  enu  or  auj(u»  •n~. 
approaching  the  west,  may  still  be  csngtl  '■ 
on  hour  or  two  after  it  ia  dusk  enough  to  |il 
him  up.  Hia  angular  equatorial  diuo^ 
diuiiniahesfroin  42"  at  the  beginning,  to  3S^^ 
the  end  of  tho  month.  The  caution  toolKf 
u  close  to  the  meridian  as  possibls  ber*B^ 


II 

Ksht 

Decimation 

h,         BU 

17  66-8 

23     22'5 

17  56'6 

23     23-7 

23     24-3 

21 

17  63-3 

23     24-9 

26 

17  83-2 

23    -J6'G 

31 

17  635 

23    26-2 
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B.A.C.  57fiS 

JtriTZB 

B.A.C.  Slfll 
S6  Aqnarii 
33  Pudmn 
B.A.C.  17 
B.A.C.  830 
B.A.C.  W63 
ITauri 
q  Qtncri 


9     13  p  I] 
U     46    „ 

f  4    3fi  a.ii 


Bright 

Bright 
Bright 
flWlivK 
Bright 
NKW 
Bright 


12$4a.in. 
2S5»..m. 


Jnsltor'B    SMtalUtea. 
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Be,  BcUna ;  Oc,  Oceollatiaii ;  Tr,  Tnaat  of  SateUHe ;  Sh,  Tniuit  of  Shadow ;  D,  DiMp- 
peajsnos ;  R,  Baajipcaraiica ;  I,  Ingrsaa ;  E,  EgrMi.  The  printiiiR  of  ■  phenomenon  in  ilaiiei 
indjcatea  that  its  viubility  U  randerea  doabtful,  cither  hy  the  bri^tnen  of  the  twilight,  or  hj- 

Jupiter'i  proziiiiity  to  the  horiioa. 


Minim*  of  tlie  VnrUhle  Stu  Alfol 
Will  ooooT  on  the  2nd,  at  Ih.  fiOm.  ii.ni.  ;  on  the 
4th,  at  lOh.  39m.  p.m.  ;  on  the  7th,  at  7h.  28m. 
p.m. ;  on  the  22nd,  at  3h.  32m.  a.m.  ;  on  the 
2Sth,  at  12h.  21m.  a.m. ;  and  on  the  27th,  at 
9h.  lOn).  p.m. ;  ai  well  aa  on  other  occaaione, 
when  the  phenomenon  will  be  UDobservablo. 

Shootlnr  Btuv 

Are  plentiful  in  Augiut,  the  notable  ihower  of 
Aagust  lOth  haviug  been  observed  from  Claegical 
antiquity-  HedicBvallj  known  ai  St.  Lawrence's 
Tears,  theae  meteorites  are  cow  called  the  Fei- 
•eids,  from  their  radiant  point  in  the  sky,  which 
is  Bitimt«d  approximately  in  R.A.  2h.  G6m.,  and 
SP  Declination  North  lo  the  N.  of  y  and  the 
East  of  ■!  Peraei.  Watch  should  really  be  kept 
from  the  9th  to  the  Ilth  inclusive.  Between  thn 
21et  and  the  25(h,  too,  is  a  meteoric  period, 
fireballs  may  be  expected  daring  the  early  pari, 
of  it,  and  may  also  be  looked  for  on  the  10th. 

Oneawiah  Kaon  Tlnie  of  SontUnr  of  Ten 
of  ttM  fiinoliwl  Fixed  Btuw  on  the  Kirht 
or  Aurnat  let,  1889. 

gt^  h    m^°"^ 

a'HerculJs 8  27    610  p.m. 

■  Ophiochi 8  47  13  60   „ 

yDraconis        9  II  2479   „ 

Vega 9  60  27-49  „ 

(Aquihe  10  17  30-64   „ 

Altair 11     2  27'00   ,, 

o'Capriootm U  28  54*41   „ 

oOygni 11  64  36-67   ,, 

oCephei  •12  32  4707  a.m. 

^Aqnarii  "12  42  31-42    ,, 

*  Early  morning  of  2nd. 
The  method  of  finding  the  Greenwich  Mean 
Time  of  Soothing  of  either  of  the  other  stars  in 
the  above  list  lor  any  other  night  in  August,  as 
also  that  ol  determining  the  Looal  instant  of  its 
Traoait  at  any  other  station,  will  be  foond  on 
p.  360  of  VoL  XLVin. 


ZASHSSBOBFS    ALBTTKB. 
HHE  following   method   of  preparing  cuils. 


if  preparing 
and  fastanini 


togetlisr 

patented  by  Mr.  J.  W.  Zaehnsdorf,  of  York- 
street,  Covent  Garden.  In  the  usual  method  of 
making  up  photographic  and  like  monnts  into 
book  or  sibum  form,  the  paper  of  the  mount 
proper  is  opened  or  seporatm  along  one  edge  for 
the  reception  of  a  guard  or  strip  of  calico  or  other 
cajivai,  or  of  leather,  which  when  pasted  or  glued 
and  flied  within  the  separated  portion  becomes 
fixed  therein,  tho  flaps  of  the  paper  or  oardboord 
being  cemented  down  and  made  fiat.  A  portion 
of  the  canvas  is  left  projecting,  and  on  this  a  strip 
of  cardboard  is  parted  cotremondiog  in  thick- 
neas  to  that  of  the  mount.  This  strip  of  Card- 
board does  not  extend  to  the  edge  of  the  canvas, 
a  portion  being  left  in  which  the  back  of  tho 
leaves  are  sewn  to  constitute  a  book  or  album  for 
the  after  application  of  covers  formed  of  two  aide 
boards  and  a  stiff  back,  so  that  when  the  book  or 
album  is  opeiwd  the  back  part  belonging  to  the 
side  covers  remains  atiS,  Uie  joint  being  at  the 
edin  of  tho  oovere  only,  so  that  the  cover  oan  be 
foQed  back  and  any  of  the  leaves  also,  so 
that  the  mounts  appear  flat  when  the 
album  in  open.  The  object  of  the  patentee'! 
invention  is  to  attach  two  strips  of  cardboard  to 
the  guard  to  tocro  two  distmct  folding  places 
beyond  the  inner  edge  of  the  mount,  and  to  raoke 
one  of  the  strips,  namely,  the  outer  one,  of 
greater  width  than  that  of  the  umer  one,  and  lo 
perforate  the  larger  strip  so  that  any  number  of 
such  prepared  mounts  can  be  arranged  in  a 
superposed  manner  to  any  desired  height.  The 
perfoiHtiong,  all  of  wluch  correspond  in  tho 
ki^er  stripe,  serve  for  a  cord  or  Ihcb  to  be  passed 
through  to  hold  oU  the  monnts  in  that  super- 
posed conditiini,  the  two  folding  places  permit- 
ting^ the  compilation  of  moanU  to  bo  open  at  any 
port  without  interfering  with  the  lacmg  at  the 
back,  the  series  of  mounts  so  laced  or  kept 
together  coostituting  a  book  or  album  without  a 


positive  cover.  In  order  to  preserve  the  series  of 
njounts  oj  a  book,  Mr.  Zochnsdorf  purposes 
making  covers  in  exactly  tho  Bamo  way  as  UkSt 
described  with  regard  to  the  mounts,  the  covers 
being  of  sufficient  thickness  to  resist  wear  and  t« 
form  top  and  bottom  piec^.  Through  the  outer 
strips  the  cord  or  lace  is  also  passed  to  conatitute 
outer  covering  and  to  preserve  the  incloeed 
unte  from  dust  and  dirt,  at  the  same  lime  tho 


of  the  mounts  from  teing  iJiafed  if  the 
album  is  set  up  on  edge  in  a  bookcase  or  on  a 
shelf.  The  front  edge,  the  (op  edge,  and  the 
bottom  edge  of  the  coven  may  be  svcurod  in  any 
desired  manner,  such  as  by  tapes  or  ribbons. 


ABKATUBE  FEOTECIOB. 


also  to  pravent  the  bnrain^- 


lin^Ia  only,  and 

ident,  espeoiaUj 
s  to  iwit^OBtD 


koep  up  the  supply  of  ci 

insullatjona  delays  cause  much  annoyance  to  con- 
lumen,  to  say  nothing  of  the  financial  loss  entailed 
through  rebates  allowed,  and  it  is  to  prevent  }ost 
such  dastraotive  ooddenti  thattbe  Electrical  Bandy 
Company,  of  Chicago,  have  caoaed  to  he  densed 
and  placed  upon  the  market  their  instantaneous 
armature  protector.    As  shown  in  the  flgun,  tha 


arranged  that  upon  an  increMV  of 
cuirant  lo  any  detarmined  percentue  above  Um 
normal,  the  magQetism  of  the  flela  ia  instantly 
neutralised,  and  the  machine  isndeted  incapable  of 
generating  the  least  current  whatsoever,  SuitebTT 
the  manulocturers  of  the  device  claim,  absolutely 
protecting  the  armature  against  serious  injury  in 
cose  of  a  "  ihort  drcoit,"  or  aoylliing  that 
approaches  thereto.  The  action  is  instaiitiBeons, 
leaving  no  time  during  which  the  ins«dation  in  Ike 
armature  may  be  charred  or  brolcen  down-  Ha 
■impla  return  of  a  lever  instantly  rephMi  aD  parts 
in  their  normal  position.  Ditfennt  staes  are  sent 
out  to  correspond  with  the  number  o(  ampiraa 
employed  and  the  number  of  lamps  on  the  dieoit. 


definition 


HAUB   PBOH   TXN-FLATE  SCRAP— 
A  ITBE  FOE  TIH  CAH8.* 

TT  may  surpiin  the  learned  metalluTglala  whe 
J_    resd  this  paper  to  hear  that,  by  a  recent  dia- 


It  should  be 
.., rial  referred  to 

iwer  strictly  the  ordinary  assajer'a 
t  an  ore.  It  is  tannd,  in  strata  of  variona 
in  Harlem,  N.Y.,  and  other  looaKtiea 

where  the  debris  from  restaurants  and  iheet-metat 
foctonea  has  been  dumped.  In  other  words,  it  is 
old  and  new  tin  scrap,  one  ot  the  few  gubstances 
which  this  generation,  mainly  occupied  in  exhaust- 
ing the  accuinalatod  resources  of  the  pe^i  se'inis  to 
have  laid  up,  by  way  cf  atonement,  for  tne  benefit 
ot  posterity,  ii  speakinK  of  this  material  as  ore, 
we  are  simply  looking  forwonl,  prophetically,  lo 
the  time  when  our  descendants  may  dig  it  np  and 
write  learned  papers  for  the  American  Institata  of 
Mining  Engineers  upon  the  best  methods  of  assaying 
and  smelting  it. 

At  least  such  has  seemed  to  be  its  destiny  hitherto. 
It  may  fairly  he  said  that  the  many  attempts  which 
have  been  mode  tu  utilite  it  by  separating,  Ihninrii 
chemical  or  electrolytical  processes,  itstwOvaliiaDIa 
Donatituents,  metallic  tin  and  first-dasa  w 
iron,  have  [ailed,  either  technically  or 
The  reason  tor  such  failure  need  B 
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tnused.  Bitbar  the  sepantion  hoa  been  iaconi^eW, 
Uw  iron  *tni  ooDtuDuie  enough  tin  to  ipoil  it  for 
Uw  dnkiiig  fire,  or  other  nw  ahort  of  remaHiiig 
(pnhap*  eren  for  that),  or  tbe  muupulAtiona  of  the 
III  unit  hare  been  too  szpaiuire  to  make  its  remits 
proitaUe,  or  both.  HetmrbOe  the  grsBt  tin-soiap 
dsHMitB  bave  gone  on  growing;  futer  than  any 


fchical  en 

,       „ ..   yet  atlackod  by  geo- 

uigirti,  and  eiplond  only  by  that  Tnining  engineei 
oftbe  tmuitional  period,  Oulielmus  Cap^r. 

Beiore  leavtiig  these  heapa  of  tin  scrap,  boweier, 
(a  basome  mere  mineral  deposits  for  lutore  ages, 
it  nuqr  be  well  to  consider  a  novel  plui  for  Iheii 
Hnir'r*''  utUisution— novel,  not  only  in  its  means, 
bat  in  ill  principle.  For  it  undertakes  to  use  this 
tX  just  as  it  is,  without  trying  to  sepaiate  its 
luuts  at  all,  and  to  use  it,  moreorer,  for  tiie 


porpoae  in  which  the  qnalities  of  both  these  oi 
stttntob—DamelT,  the  tensile  strongtli  an-"  '-  -'-'' 
olAe  inai  and  the  letistanoe  of  the  tin  to 


le  strength  and  ductility 

, eof  the  tint"        "" 

are  diieotlj  employed  with  adTantage. 

A*  mannfactura,  %  mechaniaal  preasure,  of  nails. 

TUi  nail  was  inveottd,  in  its  original  ahape.  by 
Mr.  Qaone  H.  Perldoa,  of  Philadelphia,  and  has 
beeo  dBTdoped,  throuf^  nuiou*  fonns,  until  it  has 
almost  leaeoad  a  oconmerelal  rtage,  tbe  machine  in 
whidi  it  is  te  be  made  In  marketable  stiape  beii 
aeariy  Annplated.  The  writef  has  been  aaaooiati 
with  Mr.  Perkins  in  its  dsrelopment,  and  ct 
perikun  make  intareating  a  brief  descriptiDD  of  tJ 
tcovbfei  we  have  gone  throng  in  order  to  produi  . 
it^qniiklT,  at  one  Dpeiataon,  in  a  reasonably 
maoagwBe  and  durable  madiiiie. 

The  Snt  adisme  tried  was  to  cot  "blanks"  from 
•rdinaij  tin  i^te  .and  sheet-lnm  scrap,  of  an 
approimatal^  r«ctaiigular  fOim,  and  about  three' 
tovithi  of  an  inch  wide  bj  IKn.  long,  rimilar  to  the 
plan  shown  in  actual  siae.  Fig.  3,  but  having  the 
end  sedion  ^,  Fig  I  (drawn  about  twice  its  real 
ilie).    liis  was  done  in  an  oidinaiy  press.    By  a 

•oDond  operation  it  was  oarrogated  into  t*"  * " 

Fig.  1,  in  Bnother  presa,  with  a  special 

die,  which  oorragatsd  tne  middle  moori 

the  side  giouves  afterwards ;  mudk  of  the  metal 
oaed  not  proving  strong  enough  to  stand  the  fric- 
tion of  being  pulled  into  the  oonnigationB  of  the  die 
without  oraoKiDg.  At  a  third  operation  the  embryo 
aail  was  crushed  together  Into  the  fonn  C,  Fig.  t 
fbut  ttOTO  tii[htly  closed),  somelliinB  after  the 
niauner  of  doeiug  an  aawrdion  bellaws.  TheM 
headless  nails  were  then  fed  by  bands 
Tolviag  dial,  to  carry  them  under  i 
msduaim,  after  the  operation  of  which  they  were 
ejeded  from  the  machine  aotomotically. 

ObtiKulr,  this  series  of  sepante  operations  made 
the  aaib  taz  too  eipearive  tor  the  market ; 


Bkoreo  w,  tome  troaUe  occurred  from  their  splitting 
in  the  tightly -folded  comigatuuis.  We  afterwards 
boilt  an  automatic  machine  which  performed  all  the 
above  operations  in  suoc«*rion,  d^vralng  a  complete 
noil  at  each  stroke.  It  waa,  taowevar,  for  too  com- 
pUeated  for  practical  ose,  uad  simply  served  to  show 
what  ooDid  not  be  done. 

Out  second  nail  machine  proper,  conBtructed  to 
IMBive  blanks  which  had  bean  already  cut  in  an 
onlinaiy  jirasa,  worked  fairly  well.  It  waa  likewise 
an  eipa&iaDtal  maohine,  bnllt  "piecemeal,"  and 
not  strong  enough  for  continual  hu^  work ;  but  it 
■erred  this  time  to  show  what  could  be  done. 
Indoad  of  working  upon  the  principle  of  regular 
oODV^Iions,  it  eimpiv  crushed  up  the  blanks  edge- 
win  mto  any  form  which  they  chose  to  assume,  the 
cad  ssoticms  a^paoring  somewhat  as  shown  at  D, 


heavy.  It  ia  adapted  to  cuttiikg,  cnuhins,  grip- 
inng.  and  heading  the  noOs  at  one  operation,  and 
can  be  ran  as  fast  as  an  erpert  operator  can  (e«d 
the  matariaL  Its  feed  probablT  varies  with  jagged, 
irregnlar  scrap,  fnim  30  to  W  nails  per  mmute, 
aJthourt  straight  strips  of  aheet  metal  can  eoaily  bo 
fed  by  liand  into  a  miphitia  running  as  high  aa  240 
strokes  per  minute. 

During  the  oourae  of  our  experiments,  various 
forma  otnalls  have  been  tried.  Amon^  otiien  ware 
straight,  cylindrical  noils  with  corneal  points ; 
straight,  square  noils  with  pyramidal,  and  with 
wedga-riiaped  paints;  hexagonal  nails,  &c.  The 
moat  practical  foim,  howevai,  saema  to  be  Oie  square 
taper  nail  shown  in  Fig.  2,  which  has  abont  the 
same  shape  as  the  ordinary  cut  nail ;  but  is  some- 
what stronger  and  a  good  deal  tougher.  It  is  well 
adapted  for  all  ordinary jmrposae ;  but  ia  eepeoiBlly 

vante  much  rusting,  and  is  good  to  Balder  to. 

Among  other  processes,  we  have  tried  winding 
the  noil  blank  upon  itaelf,  after  the  manner  of  a 
window  shade,  but  minns  the  mandrel.  This  mn^'ni 
a  very  good  round  nail. 

The  economy  of  this  BTstsm  of  nail-maklnj^ 
obvioDa.  The  scrap  can  be  bought  far  abont  17 
cent,  per  IDOtb.,  and  a  t>oy  caji  moke,  p^iiaps, 
lOOlb.  of  naQs  per  day.  The  most  economical 
ayatem  of  manufacture  will  probably  be  to  run  one 
or  more  naU  machinea  at  each  la^e  "  tin  ahop,"  set 
OS  close  as  poaaible  to  the  presses  which  produce  the 
as  to  avoid  the  expense  of  unneceaaary 
and   the    ertra    tongling-up    incident 


Lndling, 


THE  DISCKIMIVATION  OF  THE 
VABIOnS  SPECIES  OF  SAC- 
CHABOKTCETES.* 

THIS  has  been  considered  hitherto  simply  _ 
matter  of  microscope  obaarvatirm  ;  Boesa  and 
others  have  given  deacnpdons  and  flgurea  of  the 
various  yeast  plants  ;  but  it  has  been  rectntly  shown 
by  Hansen  that  each  epedea  of  ycost  is  capable  of 
assuming,  nnder  varying  oonditioua  of  coltivatioD, 
Ac,  no^y  all  the  forms  which  had  been  assumed 
as  properlybelonging  to  the  others.  Thus  a  drcolar, 
or  neariy  dreutar  form,  is  associated  with  the  Sac- 
dioTOmycetes  Cereviaiie  gronp,  an  oval  one  with  the 
BlUpsoideus  group,  and  as  ^ongated  or  sausage- 
shape  form  with  ue  Pastorian  group ;  but  as  under 
cotaln  cireumatances  Saco.  Cereviaim  forma  oval 
and  qtindle-ah^ied  cells,  and  the  others  in  their 
turn  appear  as  circular  cells,  any  abaolute  deter- 
mination of  their  necies  by  the  microscope  alone 
most  naturally  be  futile.  As  will  1»  seen  further 
on,  the  ability  to  diSerentiala  the  various  apedas  of 
yeast  is  likely  to  become  a  matter  of  ooninderablo 
miportance,  and  one  which  the  analyst  ought  to  be 
prepared  to  undertake.  Before  going  into  the 
qneatioD  of  resolving  feast  into  its  various  apedes. 
ilwillbe  well  to  say  a  few  words  about  yeaat  itself. 

The  true  yeasts  are  nmple  unicellular  plants 
belonging  to  the  genus  Fungi,  and  as  they  ore 
capabia  of  developing  apores  in  celk  called  asd, 
they  belimg  to  the  Asoogenoua  division  of  that 
genos.  Teast  con  reproduce  itself  under  two 
distinctly  different  conditions ;  the  ordinary  eveiy- 
day  one,  where,  immersed  in  a  liquid  capable  of 
undergoing  fementatiDn,  it  rapidly  increases  by  a 
prooev  of  budding,  never  in  this  case  formmg 
qioree.  The  other  condition  was  &nt  bronght  into 
notice  by  Bessa  in  1889,  who  found  tb^  by  inddanly 
depriving  yeast  of  all  aaacharine  food,  and  pladng 
it  on  the  lurfooF  ofa  alica  of  potato,  or  other  moiat 
porous  vegetable  root,  in  a  vny  thin  layer,  budding 
stUl  went  on  for  a  abort  time,  but  eventually  ceased, 
and  In  a  number  of  the  cells  spores  were  formed. 
Other  observera  obtained  the  same  results  by  culti- 
vating yeast  on  blocks  of  plaater  of  Paris  kept 
moist :  and  this  more  convement  method  is  the  one 
now  universally  employed  for  this  punwse. 

To  Pasteor  we  owe  out  flrrt  deWle  knowledge 


that  fcTmentatiOQ  only  proceeds  when  the  ferment 
grows  and  multiplies  ;  he  also  taught  ua  that  such 
organised  fermentaas  the  acetic,  lactic,  butyric,  Ac, 
together    with   bacdlli,    bacteria,    4o.,  frequently 


.  .   „.    4c.    He 

also  very  eleariy  pointed  out  the  way  to  get  rid  of 
theaa  tronblesome  invaders,  and  in  thia  way  j^ 
inestimable  aervice  to  the  brewing  industry.  Hi. 
however,  states  that  when  yon  have  thorau^j 
purified  a  yaaat,  ao  aa  to  M  entirely  rid  of  iS 
adventitious  otsauisms,  you  may  yet  obtain  a  ytttt 
whioh  gives  the  beer  a  bod  flavour.  This  fact, 
which  Pasteur  left  unexplained,  has  been  cntirelj 
cleared  up  by  the  brilliant  work  of  Dr.  Hsord, 
the  Princip^  of  the  Physiological  Laboratory  it 
Carlsberg,  Copenhagen.  Hs  found  that  yew,  u 
ordinarily  used  in  braweiiea,  is  an  indefinite  miitare 
of  yeaat  plants  of  various  species  and  varietiea ;  tlul 
tho  species  and  variety  exerdaa  a  most  mubil 
influenoe  on  the  flavour  and  propoitiea  of  tbt 
flnlahed  beer,  soma  caosisg  a  naaseani.  tnttn 
flavour,  others  producing  an  article  which  mil 
not  duify,  othera  an  unstable  article,  tt.  Hg 
proposed  to  introduce  into  practice,  and  baa  actully 
done  BO,  yeasts  grown  from  a  single  cell,  and  then- 
tnte  oonsisting  of  one  distinct  apedea  only.  Thg 
advaotagea  ofuiis  system  are  obvious;  thebmni, 

Kondsd  he  takes  core  to  use  good  materials,  cm 
variably  secure  a  beer  of  identical  flaToor  ami 
other  propertieB.  That  this  is  not  a  mere  mstto  of 
laboratory  experiment  is  ahown  coocluaively  bj  the 
bet  that  theee  single-oell  yeasts  have  been  nnj 
10  the  Old        ■  ""       " 


meet  nurked  suocesa.  In  I>enibark  and  Nam; 
they  are  anecesafally  used  in  all  the  laiKeatbreveii^ 
to  some  extent  in  Swedeii,  Finland,  Botiemia.  UM 
othm  parte  of  Austria,  in  Switzerland,  Nortli  Itslj, 
Belgium,  Iforth  America,  Ruaoia,  Gsimany,  izul 
HoUend,  In  Asia,  and  Australia.  In  all  Uust 
Ineweriea,  with  the  exoeption  of  Baarti  and  Zocm, 
at  Botterdam,  the  aystem  of  low  fermentstioii  ii 
adopted — i.e.,  the  type  of  yeast  uaed  ia  s  boltnn 
fermentation  one,  tho  fermentation  being  nmilndel 
at  a  temperature  of  6  to  10°  Cent. ;  the  yeast  linking 
to  the  bottom  of  the  fermenting  veanel.  The  Rotta- 
dam  Brewery  employa  the  high  feraoentationiynem, 
which  is  tho  one  almoat,  if  not  invari&bly.  medio 
tbia  country.  In  thia  syatom  a  yeast  isemploTSi 
which,  aa  farmentation  prooeeds,  rises  to  the  bit- 
taoe,  the  temperature  of  the  fenaentatioD  bdiif; 
bom  ID  to  IB°  Cent.  So  far  the  hish  or  ton  far- 
mentation  yeasts  have  been  very  litUe  studied :  but 
OS  the  advantages  to  be  obtained  by  emploriig 
single- cell  yeast  ara  sore  to  be  reeogniaed  aooneioi 
later  in  this  oountiy,  a  highly  int«resting  fiall  ol 
Esadical  observation  and  reaearch  is  opoied  oU. 
The  preparation  of  the  small  samplea  of  the  difiermt 
varieties  of  singLe-cell  yeast  will  naturally  fill 
within  the  province  of  the  chemist ;  their  mullipli- 
catioit  to  quantities  sufficient  for  practical  puipOHi 
will  take  place  In  properly  constructed  appaistm 
in  the  breweiT- 

Tlie  method  devised  at  flrat  by  Hansen  to  obtaii 
a  sample  from  one  cell  vras  as  follows ;  he  dflolel 
the  yeast  with  water  so  that  a  maasored  qnaatil; 
under  the  field  of  the  micrCMOpe  containsd,  *J. 
twenty  cella.  A  quantity  of  Qui  mixture,  equal  u 
that  contained  in  the  microscope  field,  woaaiidsJ 
to  20c.c.  of  water  and  well  ahoken  up.  It  ra 
now  osBumed  that  one  c.c.  of  this  mixture  trcnlii 
contain  a  dngle  yeast  cell.  This  quantity  waa  ndt 
added  to  wort  contained  in  a  Pasteur  or  aJmiUi 
vigorouily  ahaken,  the  remainini  I9c.e. 
.ted  in  a  airailai  manner.  Ilts  flasDwan 
In  a  few  days,  and  if  bubbles  wenasn 
proeeeding  from  one  ptnnt  only,  the  experimail 
was  considered  sDCGesstiiL  If  no  sign  of  tenscDti- 
tion  appeared,  it  was  evidence  that  the  c.c  of  ttc 
mixture  Intreduoed  had  not  contained  a  yeast  utll ; 
if  bubbles  arose  from  tw*  or  more  points,  thataon 
than  one  yeast  cell  bad  been  introduced,  aid 
naturally  such  flaiki  were  rejected.    Thia  melhiid 


had  con^deraUe  elements  of  chance  about  it, 
I  only  mention  it  as  the  one  hj  which  sH  Dr. 
HansMi's  discoveries  wen  made,  particularly  ai  a 
-  -  -  -      detractors  tl-*'-'- 


has  bean  hinted  bj  some  of  his  d 


„;  be  the  ci 

were  pabliilid 

process  had  hs»i 


all  Dr. 

before   the  lattar'a    gelatine 
announced. 

After  the  publication  of  Koch'a  method,  Hsaw 
adopted  a  modification  of  it,  which  leavu  notbisg 
'-  *--  ■"—■—'  -■-  "--  way  of  ol>tatning  cultorae  freo 


I  lie  deaired  in 


..  dngle  yeast  cell.    He  proceeds  as  toUowi :  i 
sample  of  yeast  ia  diluted  as  before  with  w»W 
until  each  microsoope  field  shows  about  20  oi  ^ 
cells ;  a  amall  drop  of  this  miitnra  is  now  miiw 
thoroughly  with  20c.c.  of  ordinary  b^  wort  ceo- 
t^iwJwg  10  per  oent.  of  gelatine.     *~ 
ceases  it  ia  now  almost  unnacess" 
apparatus  and  fluids  used  muat 
sterilised.      The  gelatinised  wort  must  nevoS 
allowed  to  roach  a  higher  temperature  than  \ 
Cent,  at  the  time  of  the  addition  of  the  yeast  cJ      i 
or  afterwards,  for  obvious  reaeoos.    A  drop  of  tii^ 
is  spread  in  an  even  layer  on  an  ordinary  micro™ 
soopic  cover  glass,  placed  film  aide  downwarda,  on 
a   nnall   moiature   chamber,    containing   a  small 
quantity  of  water.    The  whole  is  placea  under  the 
_... __3  .......  experiment  has  been  lua- 


nucroscope,  and  It  the  e 
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Hoful,  gome  half -doun  isolated  ysut  oella  will  be 
>ljMrT«l  in  diSaraat  paita  of  the  Beld,  each  of 
•hich  is  deitined  to  loim  a,  adlimf.  Thcue  mffi- 
ientif  apart  are  ohoun  from  the  net,  and  a  ring 
uiked  round  them  bj  a  miall  ^ipaiatoi  which 
crewi  into  the  plane  ot  the  object  gUM.  A.  number 
1  affixed  to  each  circle  with  a.  fins  pan,  and  the 
!gura  of  each  cell  and  ita  number  luAed  down  in 
hs  memorandum  book.  The  moiit  ohuaber  aad 
L)  contests  are  placed  in  a  warm  place  for  24  boun 
nd  further  examined.     Bach  cell  will  noiT  be  fonnd 

0  have  formed  a  email  colony;  all  t£e  marked 
oloiUBi  are  oarefullv  examined,  to  tee  that  they 
re  not  likely  to  coalesce  with  adjacent  ones,  and 
liat  tliey  are  perfectly  oinnilar,  great  Atreas  being 
lid  upon  this  latter  point  by  Dr.  Hansen.  After 
seinR  that  all  is  going  OB  r^ht,  the  moiM  cbamber 

1  allowed  to  Ht»T  another  48  or  72  houre,  when  the 
iloniea  will  be  found  so  large  as  to  be  easily  seen 

fthe  naked  eje.  Thef  are  each  in  turn  picked 
the  galatina  film  on  imall  pieoea  ot  platinum 
ire,  which  are  dropped,  oalony  and  wire,  into 
parate  miltdvation  flasks  ooulajning  wort.  Fer- 
entalioD  and  mnltiiilication  of  yeut  cells  now 
immence,  and  all  that  is  neceesar;  is  the  careful 
sriodical  changing  ot    the   wort,   so  as  to  avoid 

)  increase  tbe  growth  of  jeaat  to  any  amofint. 
he  next  ^aeatjon  was  to  eatablieh  a  caethod  of 
ifferentiating  the  sneciss  with  certaintj,  and  this 
roblem  our  indebitigBbls  obserrer,  Dr.  Hansen, 
kewiee  eolTsd  ntianetoiUjr.  B;  obMrving  the 
murence  ot  spon  formatioD  at  diSetmit  t«mpeTa- 
irai,  he  diaooTored  that  each  upedea  only  developed 
lores  between  certain  temperatures,  and  that  at 
imperatures  between  these  limits  each  species  had 
I  own  relation  to  time  and  temperature.  By  taking 
le  times  of  devdopment  as  abscian,  and  tiie  tern- 
nature  as  ordiuates,  a  curve  may  be  generated  for 

Spore  formation  is  beet  ohserred  in  the  following 
anoer :  A.  small  truncated  cone  of  plaster  ot  Paru 

moulded,  the  upper  surface  ot  which  ip,ustbe 
artectly  Sat  and  smooth.  On  this  surface,  the 
>tst  to  be  obeerred  must  be  spread  in  a  thiA  layer, 
e  cone  is  placed  base  downv^ards  in  a  nvel,  and 
star  poniwl  in  nntil  it  leachee  half-way  up  the 
le  of  the  cone.    The  whole  is  looaety  ocirerad,  so 

to  admit  ot  free  aeration,  tliis  brfng  abeolutdy 
cessary  for  spore  formation,  and  k^  at  an  < 
nperatura.    ^mall  samples  are  taken  off  the 

>e  of  the  oone   from  time  to  time  and  exam 

der  the  microocope ;  the  time  to  be  noted  is  tlie 
iieot  sign  of  Hpora  fDimation.  It  has  h«<D)  found 
it  only  young-  and  Tigoroaa  cells  qionilate ;  care 
Lst  be  taken,  therefore^  to  secure  these  by  growing 
I  sample  for  21  hours  m  good,  wall -acrat«d  wort, 
«fully  pourin-g  this  off,  and  adding  afresh  supply 
wort.  Aftfir  another  24  hours  the  wort  may  M 
reluUy  poutea  oti  the  thick  layer  ot  yeast  at  the 
ttom  of  the  veeael,  and  tbe  latter  spread  on  the 
■star  block  as  described  abom.  In  this  manner 
n  has  diff  ermtlatad  bi  species  of  yeaat,  Sao- 


M  ot  spore  formation  aa  follow* : — 


No  spore  formation. 


10  days. 


i.  PaitorUnuB  I. 

(idi  freqnantly  o 

ima,  and  givea  a  strong,  bitter  __  »  ..od.. 

i.  Faat<iiuu>atuII.,feebletoptermeDtationyaaBt, 

W  not  teem  to  giTe  rise  to.  any  disease  in  beer. 

{.  PaatoriHJiuBlII.,  topfermentationyeast,causes 

ist  turbidity. 

I,  EUipaoioeua   I.,  bottom    fermentation  yeast, 

ind  on  the  surface  ot  grapes. 

<.  Ellipeoidoua  II.,  bottom  fermentation  yeast, 

isee  great  turbidity. 

La  the  whole  nomenclature  ot  yeasts  is  at  present 

1  state  of  tranaition,  these  names  must  be  looked 

m  ae  merely  provisional. 

n  addition  to  the  before-mentioned  disoovelies  in 

le  fonnatioii.  Dr.  Hansen  observed  soma  curious 

la  with  reference  to  the  formation  of  yeast  films 

the  surface  of  a  yeast  cultivation  when  f ermenta- 

1  had  quite  ceased.     f!ach  yeast  aoema  capable  of 

ming  a  Sim,  which  appears  at  a  longer  or  Mortar 

iod  of  time  lor  each  species.    Temperature  effects 

imilar  acceleration  or  retardation,  ae  in  the  case 

CB  formation,  and  oonsequantly  the  conditions 
fomiation  may  be  Bsad  to  oorrobarate  those 
lore  formation. 

^wn  the  foregoing  we  conclude  that  diseases  of 
'^  -TO  not  only  caused  In  &lse  ferments,  but  also 
I '  nharomycete*  :  that  it  is  possible  to  distinguish 
•i  wtul  from  the  noiioos  species  of  the  latter: 
*  tat  it  i«  t'V  *°  Jtif**  a  yeaat  which  ihoU 


consist  of  one  species  only,  thus  affonUng  the  brewer 
an  exactitude  and  certainty  in  his  fermentation 
resolta  ha  never  posannnd  before,  and  at  the  same 
tima  opening  out  a  wide  and  inteiesting  field  tor  tbe 


EZFERIMEHTS  OV  THE  ZHEZPAH- 
8IBILITT  OF  WATER  ASD  CON- 
TRACTIOH  OF  ICE.* 

WHEN  ice  melts,  tha  water  produced  i»  of  con- 
aidambly  lesa  volume  thui  was  the  oruinal 
ice.  This  is  obvious  from  the  fact  that  ice  floata 
upon  water.  The  reverae  is  a  fact  but  too  well 
niown  to  housekeepeia,  who  trace  many  broken 
vessels  and  fracturedT  water-pipea  to  the  eipansion 
of  freoring  water.  The  change  in  volume  ia  a 
sudden  one  for  the  moat  part.  At  39-2°  Pahr.  water 
attains  ita  greatest  density.  If  the  temperature  is 
lowered   it  expands   slightly,  until  32*  Fahr.  is 


tration  of  the  aligfat  expansibility  of  water.    If  two 


tha  junction,  they  wiU  resist  separation  with  anne 
force.  Tbe  glosses  in  separating  alida,  like  the 
members  ot  a  telescope,  through  the  band,  and  in 
doing  so  cause  the  air  within  to  be  slightly  rarelled. 
A  pottiat  vacuum  is  produced,  and  acme  ex«tiDB 
~~  required  to  separate  them.     When  thay  ] 


slight' report  is  produced  by  the  inruah  ot  the  outer 
air.    It  is  evident  that  if  the  glaaseg  were  flUed 


would  adhere 


be  substituted. 

The  fosses  a 
large <  ■    ■ 

IhehpoToneol  tt.__  .._ _.    _ ,. 

that  ft  should  be  wet,  to  fociUtale  its  sliding.  Tha 
glaaaea,  immersed  so  aa  to  be  Slled  with  water,  are 
next  brought  mouth  to  month  beneath  the  surtaea. 


a  immersed  in 

lold  them  moui 

svor  them,  and  ia 


s  bulk  with  almost   irreeisCihIe 


exerted  by 

Many  other  substanoes  in  soHditying  experience 
the  same  change.  Thus  solid  coat  iron  Boats  on 
malted  iron  w  ice  doea  on  water,  and  for  the  same 


This  sudden  expansion  is 


ansion  is  the  more  unprea 
because  it  is  ordinarily  ot 


alterations  ot  temperature  or  pressure  is  but  slight 
It  resists  oompTBfive  or  expansive  strains,  yielding 
bat  little  to  Tery  *■'-" 


aiUlity  o 


by  melting  ioe  and  the  slight 

expansibility  of  water — pn  niiiatrated  by  the  simple 
experiments  shown  in  the  cuts.  Nothing  in  the 
war  of  apparatus  is  required  to  perform  tbem, 
nnleaa  a  oouple  of  wineglasses  or  goblets  and  an 
indiambber  band  can  be  termed  aoch. 
He  aimpleat  one  may  be  first  deecribed,  the  iilus- 


•By  T. 
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The  band  is  adjusted  by  sliding  ao  as  to  cover  the 
junction  as  evenly  as  pooible.  Care  must  be  taken 
to  exclude  all  bubUea  of  air.  The  glasses  are  then 
removed  from  the  water,  when  they  will  be  found 
to  adhere  loosely  jet  strongly.  They  con  be  worked 
from  nde  to  side,  but  will  resist  a  direct  pull  ,wilh 
great  force.  A  very  heavy  weight  can  be  sustained 
before  they  come  apart.  The  water  contained 
within  them  is  pntctiaaUy  inexpansible,  and  permila 
no  telescoping  of  the  bond  and  glasses. 

Tha  second  expariment  may  now  be  tried.  The 
glasses  are  separated  uid  emptied,  and  the  band  ia 
ntning  around  one  of  the  olasees  and  is  brought 
down  Below  the  edge,  so  that  only  half  of  ita 
width  aurtoonda  the  body.  The  other  half  will 
nowapringinwardandformahorisontol  diaphragm, 
through  which  a  large  aperture  extends.  It  repre- 
sents a  flat  perforated  washer.  Tlie  gtaases  are 
again  immersed  in  water  and  filled.  A  lump  of  ice- 
as  free  from  air  bubbles  as  possible  is  introduced 
into  one  ot  them,  and  they  are,  as  Iwfore,  brought 
together  under  ue  surface  ot  the  water.  He  loa 
is,  ot  course,  rapidly  melting.  The  instant  they 
tonoh  they  adhere  mrongly.  The  shrinkage  ot  tbe 
watac  as  it  (Pangea  bom  the  solid  into  the  liquid 
state  piodncea  a  TOcsnm,  and  the  atmospheric 
pressure  fonxs  tha  glasses  strongly  together.  They 
are  now  removed  from  the  vessel.  It  will  be 
found  that  Qiey  can  be  laid  on  their  aidea  and  rolled 
about ;  that  they  can  be  held  by  tbe  base  of  ose  in 
a  boriaontol  position,  and  that  they  will  sustain  a 
rery  heavy  weight  before  pulling  apart.  Tliey 
will  adhere  thus  lor  a  number  of  days,  until  grado- 
ally  enough  air  has  leaked  in  to  destiov  the  vacuum. 
The  other  arrangement  of  band  could  be  used,  and 
ia  to  be  advised  when  the  edges  of  the  glassfs  are 
not  tnte ;  but  the  flat  amtace  ot  connection  makes 
itmneh  mora  impreaaive,  aad  by  duing  away  with 
any  chanoe  ot  telesooping,  restricts  the  experiment 
to  an  illusbation  ot  the  shiinkoge  of  boian  water 
on  melting. 

Hie  glasses  should  be  selected  ot  e^uol  diameter 
at  the  mouths,  and  if  ground  and  polished  they  are 
much  better.  There  la  no  trouble  in  finding  such 
glosses  at  any  dealer's.  Even  it  the  ntonuis  St 
poorly,  the  experiments  can  be  performed  by  having 
a  wide  enough  band,  and  by  not  attempting  to  use 
Om  flat- washer  arrangement. 


HEATZHO   BAILWAY  COACHEa    BT 
ELBCTBICITT. 

DUBINO  tha  past  few  davs,  says  the  Riohmond, 
Ta.,  Stale,  a  aeriaa  of  very  intaretting  testa 
have  been  mode  in  heating  a  coilwav  fasscngei 
ooach,  furnished  by  (he  Bichmond,  Fredenoksborg 
and  Potomac  Railroad  Company,  at  the  Bytd-atree 
station  by  meaus  of  the  Burton  electrM  heaten. 
These  tests  have  been  conducted  by  ttr.  E.  W. 
Trafford,  electrical  enmneer  and  superintendent  ot 
the  Virginia  Electric  light  and  Power  Company, 
whose  oommand  of  the  nocefsary  measniing  tn- 
strumentB  enabled  him  to  get  exact  figures  of  the 
amount  of  current  used  in  the  work.  Pourteca 
beaters,  having  a  radiating  surface  of  TOsq.ft.,  wem 
plaeed  in  the  car,  one  under  every  other  ssat,  a 


vacan^  on  one  lidB  being  filled  by  a  hi 
oppoata  side.    Wins  wne  rui  bom 
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•Ution  on  Seventh-street  into  the  car  through  one 
of  its  front  windows,  and  a  switch  was  provided 
fbr  letting  on  or  catting  off  the  current.  The  main 
object  of  the  test  was  to  demonstrate  that  by  the 
use  of  a  powerful  current  for  a  short  time  only  a 
car  ooula  be  heated  to  the  desired  temperature  by 
means  of  the  Burton  electric  heaters  more  quickly 
than  by  any  other  known  method;  and  the  next 
was  to  show  that  this  temperature  could  be  main- 
tained .by  the  use  of  a  ciirrent  of  much  less  yoltage 
as  cheaply  as  the  present  methods  of  warming  ran- 
way  cars.  According  to  the  calculations  of  Mr. 
Trafford,  the  expense,  represented  in  the  use  of 
coal,  of  heating  a  car  wim  a  strong  current  to  a 
difference  of  W*  Fahr.  above  the  outside  tempera- 
tnre^-.would  be  at  the  rate  of  12  cents  per  hour^  or 
six  oents  for  half  an  hour,  the  limit  of  time  it  is 
moposed  to  take  to  warm  a  car  before  it  is  attached 
to  a  train.  He  estimates  that  the  cost  of  maintain- 
ing this  temperature  from  a  smaU  dynamo,  after 
the  car  had  been  put  in  motion,  would  be,  for  coal 
oonsumed,  1|  cents  per  hour.  During  the  progress 
of  these  terts  a  number  of  well-known  raiuoad 
officiAls  visited  the  car,  and  can  bear  testimony,  to 
the  heating  capacity  of  the  Burton  electric  heaters ; 
and  it  wmild  seem  that  it  only  remains  for  the 
Burton  Blectric  Company  to  push  this  invention 
into  the  several  positions  of  useiulnessit  is  destined, 
at  no  distant  day,  to  occupy. 


USBFITL   AND   SCIENTIFIC   NOTES. 


•  »> 


The  Growth  of  Steamahipa.— Apart  from 
the  question  of  the  relative  economy  of  steam  and 
sailing  vessels,  there  is  in  the  growm  of  the  steam- 
ship an  interesting  national  problem.  Our  merdiant 
navy  is  less  numerous  than  it  was ;  but  it  grows  in 
tonnage,  in  power,  and  in  cost.  We  aro  having 
built  fewer  small  vessels  and  more  steamers  of  large 
dimensions,  generally  coupled  with  great  power  and 
«  oompartivdy  high  rate  of  speed.  The  money  in- 
vested in  our  steapshipa  enlarges  yearly  if  slight 
•and  temporary  fluctuations  in  '^ue  be  kept  out  of 
the  question;  and  as  long  as  shipping  is  fairly 
remuneratiTe,  that  flow  of  money  into  the  industry 
will  be  continued.  But  it  is  becoming  evident  that 
some  attempt  must  soon  be  made  to  brin^  about 
«oonomies  in  the  working  of  steamships  if  that 
remunerative  character  is  to  be  continued  which  is 
needed  to  keep  all  industries  in  a  state  of  growth. 
In  steamships  wages  have  of  late  increased,  the 
cost  of  fuel  has  been  also  increased,  and  it  is 
probable  that  slight  alterations  of  the  tonnage  laws 
may  alter  the  cost  of  port  charges,  so  that,  as  the 
freight  market  cannot  be  expected  to  move  upwards 
permanently  whilst  there  is  so  laiige  an  additicm  to 
the  fleet  of  carrying  vessels  as  is  at  the  present  tune 
bcong  made,  some  economy  will  be  neeued  to  main- 
tain that  remunerative  character  of  the  teide  to 
which  we  have  referred.  In  one  or  two  instances 
this  is  being  effected  by  the  substitution  of  newer 
and  more  economically- working  en^es,  in  others 
the  endeavour  is  to  use  a  cheaper  kmd  of  coaL  If 
this  can  be  done,  the  steam  shipping  fleet  may  fgp 
on  increasing  for  some  time  to  come,  though  it  is 
doubtful  whether  the  present  rate  of  consnruction 
can  be  maintained  very  long  unless  there  be  relief 
to  the  shipbuilding  yards-  by  more  of  the  building 
berilis  being  devoied  to  the  construction  of  other 
daas  of  ships  than  those  for  the  carriage  of 
passengers  and  cargo.  Some  yards  under  the  new 
scheme  of  the  Gk>vemment  will  be  so  employed  as 
tolessen  their  powers  of  constructing  merchant  ships, 
and  this  will  i-educe  the  competition  for  such  orders 
as  aro  in  the  market.  But  it  will  still  be  essential 
for  the  cargo-carrying  vessels  to  be  worked  with 
economy^  because  oz  the  growing  international 
competition  with  the  ships  owned  by  nations  having 
the  advantage  of  veiy  cheap  rates  of  payment  for 
labour,  such  as  the  Scanoinavian  ana  Gunman 
nations.  It  is  quite  posable  that  the  rate  of  wages 
between  the  foreign  and  British  seamen  may  oe  a 
Uttlemore  equalised  than  of  late ;  but  until  that  is 
the  case  our  fleet  work  under  a  rather  heavy  handi- 
o^»ping  in  international  rivalry. — Engineer, 

Weldlnff  Steel.— According  to  the  Enginetr,  in 
welding  tool  steel  workmen  use  a  bright  ydiow 
heat,  and  meltM  and  pulverised  borax  as  flux.  For 
ingot  iron  some  profer  fluxing  with  sand;  a 
temperature  between  redness  and  whiteness;  a 
quick  fire,  and  quick  work;  the  steam-hammer 

five  mucin  better  welds  than  the  hand-hammer, 
he  Steel  Compi^ny  of  Scotland  rocommends  a 
bright  yellow  heat ;  if  any  flux,  three  parts  of  sand 
to  one  of  common ^^  salt,  moistened;  a  Y-weld, 
which,  with  the  neighbouring  parts,  is  to  be  lightly 
hammered  during  and  fifter  welding ;  and  sulj^ur- 
less  coal.  \ 

Safety  Inaulatl&ff  Btapleis.— Messrs.  Mosses 
and  Mitdiell,  of  OhiswellVstreet,  E.G.,  have  bem 
appointed  sole  agents  for  M!tison*s  Safe^  Insulating 
Staples,  to  be  used  with  electric-light  leads  and 
wiies,  telephone  and  bell  wires,  &c  The  staples 
aro  Uiemselves  made  of  insulatbig  material,  and  aro 
in  aU  ways  superior  to  the  comnlon  iron  staples. 


SCIENTIFIC   NEWS. 

THE  comet  which  was  telegraphed  as  havinjg 
been  discoverod  by  Prof.  Smith  is,  it 
appears,  Barnard's  of  Sept.  2,  1888.  Mistakes 
of  the  kind  may  be  expected  when  prices  are 
offered  for  the  discovery  of  comets. 

In  a  lecturo  on  Babyloniaa  Astronomy 
delivered  by  Mr.  G.  Bertin  at  the  British 
Museum,  the  lecturer  stated  that  many  of  the 
allegorical  figures  ropresenting  the  constellations 
were  engraved  on  the  boundaiy-stones  as  images 
of  protecting  divinities,  and  they  show  the  pro- 
cess by  which  the  Babylonian  artists  arrived  at 
the  creation  of  the  composite  animals  that  still 
adorn  our  celestial  globes.  For  instance,  the 
Goat  coming  after  Aquarius  was  represented  as 
coming  out  of  the  water,  and  the  hind  part  of  its 
body  changed  into  that  of  a  fish.  Sometimes 
three  or  moro  constellations  wero  combined  to 
form  one  hfpoxe :  the  horse,  the  scorpion,  and  the 
bow  gave  birth  to  a  Centaur,  holding  a  bow,  and 
having  a  scorpion*  s  tail— ^ur  Sagittarius. 

The  death  is  announced  of  Comte  Charles  de 
Bouille,  a  vice-president  of  the  Sod^t^  des 
Agriculteurs  and  a  member  of  the  Sodete 
Nationale  d' Agriculture.  The  Comte  de  Bouill6, 
who  was  a  large  landowner  in  the  neighbourhood 
of  Nevers,  was  the  first  to  introduce  the  South- 
down sheep  into  France,  and  he  also  had  a  very 
fine  herd  of  the  white  Charolais  cattle  indigenous 
to  the  district.  He  was  a  member  of  the  Senate, 
.where  ho  devoted  his  attention  moro  to  puroly 
agricultural  topics  than  to  active  politics,  and  he 
was  one  of  the  deputation  sent  over  by  the 
Soci6tc  des  Agriculteurs  to  the  great  Kilbum 
Show  in  1879.  He  was  a  type  of  the  Fronch 
country  gentleman,  and  was  generally  respected, 
even  by  his  political  opponents.  Comte  de  Bouille 
was  in  his  73rd  year. 

Mr.  T.  Hudson  Beaoe,  Professor  of  Engineer- 
ing and  Mechanics  in  Heriot- Watt. College, 
Emnburgh,  has  been  appointed  to  succeed  Prof. 
A.  B.  W.  Kennedy,  F.K.S.,  at  University  Col- 
lege, London,  as  Professor  of  Engineering  and 
Mechanical  Technology. 

The  correspondent  of  the  Daily  News  at  Paris 
gives  an  account  of  a  <*  water  railway,*'  or 
** slide  railway,*'  which  has  been  erected  at  the 
Exhibition,  it  seems  that  it  is  a  ''singularly 
original "  contrivance  for  enabling  trains  to  run, 
by  means  of  water  power,  at  a  speed  hitheito 
undreamt  of.  The  train  consisted  of  four  car- 
riages, affording  accommodation  for  about  100 
passengers.  The  carriages  had  no  wheels,  being 
supported  at  the  comers  by  blocks  of  iron  of  a 
size  somewhat  larger  than  a  brick,  which  rested 
upon  a  double  line  of  i^n  girders.  In  the  middle 
of  the  line  at  re^pular  intervals  jutted  out  irre- 
gularly-shaped pillars,  the  use  of  which  was  not 
apparent.  The  correspondent  says:  We  glided 
along  very  gently  for  the  space  of  a  few  yards, 
when  suddenly  we  gathered  speed ;  two  or  three 
tugs  were  felt,  and  we  wero  nying  along  at  the 
pace  of  an  ordinary  train,  but  as  smoothly  as  a 
boat  on  the  river.  Thero  was  a  clicking  noise  on 
the  rails,  due  to  a  defect  in  the  construction  of 
the  slides.  The  absence  of  any  vibration,  shaking, 
or  "  tail  motion  "  was  wonderful.  A  slight  jerk 
thero  was  at  rogular  intervals ;  but  then,  again, 
it  was  said  that  it  was  due  merely  to  the  shoitaess 
of  die  course  and  the  inability  to  get  up  a  proper 
pace.  In  a  hydraulic  train  travelling  at  mil 
speed — that  is  to  say,  at  the  rate  of  144  to  200 
kilometres,  or  87  to  124  miles  an  hour — thero 
would  be  almost  no  consciousness  of  motion.  The 
journey  down  the  length  of  the  Esplanade  only 
occupied  a  few  seconds.  The  "  slide  railway  " 
was,  it  seems,  invented  by  M.  Girard  some  years 
ago,  and  it  has  been  improved  by  his  assistant, 
M.  Barro.  The  slidesare,  it  appears,  water-formed, 
and  thero  is  consequently  little  friction ;  but  the 
"clicking"  noise  to  which  the  correspondent 
refers  is  caused  by  the  tumin^-on  of  the  taps  as 
the  ''  train "  reaches  the  irrogularly-sbiaped 
piUars.  The  correspondent  has  evidently  been 
told  that  a  water  train  "  running  at  one  hundred 
miles  an  hour  could  be  pulled-up  within  thirty 
yards." 

Another  remarkable  statement  found  in  a 
communication  of  the  ''special  correspondent" 
of  an  American  paper  published  in  London,  is  to 
the  effect  that  while  the  Galatea  was  on  her  way 
to  Spithead  her  "eccentric  straps"  became 
"white  hot."  When  the  hose  was  set  to  play 
I  on  them,  "  in  half  a  minute  they  snapped  into 


hundreds  of  pieces."  Now,  if  the  straps  were 
"  white  hot,"  it  would  be  interesting  to  know  at 
what  temperature  was  the  eccentric  itMlfP  That 
is  a  problem  in — what?  GKven  an  eccentric 
strap  at  a  white  heat,  what  is  the  temperature  of 
the  metal  near  it  P 

The  Hydrographer  to  the  Admiralty  hs 
recently  issued  an  interesting  report,  containing 
an  account  of  the  operations  carried  on  during 
1888.  Thero  were  two  hydrographical  surrey« 
at  home— one  on  the  east  coast  of  England  and 
one  combining  the  south  coast  of  Ireland  andtlw 
north  coast  of  Wales.  In  foreign  wateia  there 
were  surveys  going  on  in  the  river  St.  Lawrence, 
at  St.  Lucia,  in  the  West  Indies,  in  the  Ked 
Sea,  and  the  Mediterranean,  on  the  east  coait  of 
Africa,  off  the  coasts  of  China,  in  the  Fadfif. 
Ocean,  and  on  the  coasts  of  tbe  Australasian 
colonies.  In  these  operations  eight  of  Her 
Majesty's  ships,  two  hired  steam  vesaeU,  and 
one  colonial  gunboat  (lent  for  the  purpoae  by  the 
Qneendand  Oovemment),  with  72  officers  and 
703  men,  were  engaged.  One  rock  in  the  Hed 
Sea,  on  which  two  steamships  had  foundered  in 
1887,  was  found  and  surveyed  by  Her  Majesty's 
ship  Stork.  It  is  astonishing,  the  Hydrographer 
says,  that  so  dangerous  a  rock  had  not  been 
sighted  before,  and  a  subject  for  congratulation 
tlmt  slighUy -manned  cargo  vessels  first  struck  it 
and  not  crowded  steamers,  troopships,  or  ixon* 
clads,  in  which  case  the  loss  of  life  might  have 
been  appalling. 

A  deep-sea  exploration  party,  under  Prof. 
Hensen,  left  Kiel  List  week  in  the  steamer 
National^  with  the  view  of  examining  the  sea 
bottom  and  the  coast  on  the  east  side  of  Green* 
land. 

It  is  stated  thattho  "  G>ngre8s  of  Hypnotism'* 
will  assemble  in  the  hospital  of  the  Hotel  DitfO, 
Paris,  on  August  8,  ana  will  continue  until  the 
12Ui.  Doctore  of  eminence  from  every  capital  in 
Europe — ^indudinff  Berlin — will  attend,  and  irill 
be  initiated  into  the  mysteries  of  Hypnotism,  aa 
practised  in  Paris  by  Dr.  Charcot  and  other 
famous  prof essors  of  the  strange  science.  The 
question  is,  What  is  really  meant  by  HypnotJam!' 

The  Sims-Edison  torpedo  is  a  spindle-shaped 
shell  divided  into  compartments  by  bnlkheads, 
the  forward  compartment  containing  from  250  to 
500  pounds  of  dynamite,  while  the  length  of 
electric  cable  which  keeps  it  in  touch,  so  to  speak, 
witli  the  shoro  or  a  vessel  is  as  much  as  from 
6,000ft.  to  11,000ft.  The  electromotor  is  said  to 
be  of  40  horse-power,  and  a  speed  of  over  tventy 
miles  per  hour  has  been  attained.  When  thi^ 
toxpedo  arrives  at  its  destination  it  is  exploded  bf 
a  manipulation  of  the  switches  on  shore  or  on 
shipboard. 

The  best  illuminated  thoroughfare  in  the  world 
is  said  to  be  the  famous  Unter  den  Linden  of 
Berlin.  There  are  three  lined  of  arc  lampe 
separated  by  two  rows  of  large  trees.  Two  of 
the  lines  are  on  poles  located  just  inside  the  kerb, 
and  the  other  runs  down  the  middle  of  the  street 
on  poles  planted  just  inside  the  line  of  trees.  By 
"  lines  "  lamps  are  understood,  for  the  wires  are 
all  under  ground. 

Mr.  W.  H.  Pieroe  has  made  for  the  Chicago. 
Burlington,  and  Quinoey  Railway  Company  i 
series  of  tests  on  the  efficiency  of  glow  himpt 
during  their  period  of  life.  The  lamps  were 
ordinary  commercial  lamps,  and  obserratiooi 
were  made  on  69.  Briefly  stated,  the  resi^ 
were  that  a  set  of  lamps  consuming  3*54  wans 
per  candle-power  when  new,  required  6*1  watu 
per  candle-power  after  buming  900  hours,  ana 
the  mean  watts  per  candle-power  during  the 
whole  period  of  life  was  5*25.  Putting  the  &cto 
the  other  way  round,  it  may  be  stated  tiiat  u^ 
candle-power  of  the  lamps,  after  buming  wO 
hours,  was  but  b^  per  cent,  of  the  initial,  and 
Uie  mean  candle-power  but  67  per  cent. 

Litigation  amongst  the  electric  light  patentees, 
or,  rather,  the  holders  of  the  patents,  seems  to 
have  been  stopped  by  agreement ;  while  aa  rs* 
gards  the  telephones,  the  patents  will  soon 
expire.  In  the  course  of  a  few  yean,  therrfore, 
we  may  see  not  only  a  great  development  of  tne 
use  of  electric  lights  and  telephones,  but  con- 
sidenible  improvements  in  the  apparatus,  as  com- 
petion  is  sure  to  bring  the  best  articles  to  t&c 
front. 

The  Regulation  of  Railwaj-s  Bill  introduced  hv 
Sir  M.  Hicks-Beach  and  Baron  H.  do  ^Vo"^IJ| 
apparently  intended  to  give  the  Board  o' ^'^'. 
power  to  **  order"  railway  companies  to  do  tnw 
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,nd  that.  Ab  there  ia  little  chance  of  the  Bill 
tocominp;  an  Act  thia  session,  it  is  not  worth 
irhile  ducuflsing  its  proviaionB;  but  many  of 
hem  may  be  described  as  **  steps  in  the  right 
iroction/'  and  if  adopted  would,  in  the  long 
un,  benefit  the  shareholders — especially  those 
lauses  relating  to  the  brakes  and  the  block 
^tem.  The  clauses  relating  to  passengers  and 
ickets  are  alao  commendable,  for  there  is  no 
oubt  that  railway  companies  are  defrauded  to  a 
onsiderable  extent  by  people  who  travel  in 
raiuB  without  having  taken  tickets,  or  in 
'  classes"  superior  to  those  for  which  they  have 
laid. 

The  trial  of  the  railway  servants,  in  connection 
rith  the  Armagh  accident,  against  whom  the 
l^rand  Jury  found  true  bills,  wiUtake  place  at  the 
'ommission  Court,  Dublin,  at*  the  sitting  which 
ommencee  on  the  6th  August  next.  Our  cor* 
Mpondent,  Mr.  Clement  E.  Stretton,  of  Leicester, 
as  from  the  first  been  engaged  in  the  defence  ot 
lese  ^  railway  servants,  and,  judging  from  past 
xperiences,  we  may  rest  assured  that  he  will 
iSLvo  no  stone  unturned  in  order  to  furnish 
sunsel  with  facts  upon  which  to  build  up  a 
efence,  showing  that  the  defective  system  was 
a  more  to  blame  than  the  men. 

The  committee  appointed  by  the  American 
ociety  of  Civil  Engineers  to  report  on  the 
roper  relation  to  each  other  of  the  sections  of 
iilway  wheels  and  rails,  have  concluded  their 
ibours.  They  recommend  that  the  rail  top 
iall  bo  struck  with  a  radius  of  12in.,  this  form 
ein^  preferred  by  44  of  the  engineers  to  whom 
uenes  were  sent,  only  eight  recommending  a 
at  top.  As  to  the  wheel  tires,  the  committee 
3port  that,  whilst  few  hold  that  coning  has  any 
msible  effect  on  the  curve  resistance  of  a  train, 
le  belief  is  general  that  coning  does  HiTniniMTi 
scillation,  and  it  is  questionable  whether  it 
ould  be*  advisable  to  dispense  with  it.  They 
Iso  recommend  that  the  rails  shall  have  a  com- 
iratively  broad  head.  Hitherto  in  America  an 
itempt  has  been  made  to  economise  material  by 
aking  the  flange  and  web  of  Uie  rail  too  light 
I  proportion  to  the  head,  with  the  result  of 
icreasing  the  difficulties  of  rolling.  The  comer 
idius  of  the  head  should,  they  state,  be  ^in. 
>r  all  sections,  and  the  lower  comer  radius, 
here  the  head  joins  the  web,  should,  they  state, 
)  i*<jin<  only. 

The  American  Master  Mechanics*  Association 
>Tactically  ''locomotive  engineers")  have  also 
ad  a  committee  on  the  construction  of  loco- 
lotive  fireboxes,  and  they  have  reported  that 
'hen  the  feed  water  is  largely  or  even  moderately 
liarged  with  foreign  matter,  tiie  water  space  on 
ae  back  and  sides  of  the  fibrebox  should  be  not 
MS  than  4^in.,  with  a  distance  of  din.  between 
le  front  plates.  The  ordinary  American  type 
t  locomotive  boiler  has  a  water  space  of  3m., 
ut  on  replacing  fireboxes,  it  is  stated  that  many 
ngineers  have  increased  this  space  to  4in.  or 
|in.,  and  obtained  very  satis&ctory  results  both 
I  to  durability  of  the  plates  and  economy  of  fuel. 

At  a  recent  meeting  of  the  Berlin  Physical 
ocietv,  Br.  Frohlich  demonstrated  experi- 
lentally  his  method  of  recording  \'ibration  in  the 
)rm  of  curves.  Light  from  an  electric-arc  lamp 
[as  made  to  fall  upon  a  small  mirror,  attached 
ither  to  the  vibrating  plate  of  a  telephone,  or  to 
piece  of  card  covered  with  a  thin  film  of  iron, 
rtoa  thin  indiarubber  membzune.  From  this 
urrorit  was  reflected  on  to  a  polygonal  rotating 
lirror,  and  by  this  on  to  a  transparent  screen, 
Bing  thus  made  visible  to  the  wnole  audience 
ither  as  a  spot  of  li^ht  when  the  rotating  mirror 
'aa  at  rest,  or  as  a  line  of  li^ht  when  it  was  set 
I  motion.  On  sounding  vanous  organ -pipes  in 
x>ut  of  the  receiver  of  uie  telephone,  many  very 
retty  curved  were  seen ;  on  singing  the  vowels 
^0  the  telephone,  very  characteristic  curves 
ere  seen  crossing  the  screen ;  so  also  with  the 
msonant  r,  whereas  on  the  other  hand  a  produced 
0  effect. 

At  the  meeting  of  the  San  Francisco  Micro- 
^l^ical  SoMciety  on  June  26,  Dr.  Frank  L.  James, 
'  bt.  I^uis,  Mo.,  gave  an  interesting  account  of 

phenomenal  dass  of  crystals  pr^uoed  from 
ahdne  by  the  extreme  cola  method,  as  discovered 
7  him  several  years  ago,  and  exhibited  a  series 
f  slides  with  the  polariacope,  which  werepro- 
lounced  by  all  to  be  the  most  beautiful  crystaUi- 
atioxiB  ever  seen.  The  process  depends  on 
"^^^ginga  saturated  solution  of  salicine,  made 
nthdiBtilled  water,  into  contact  with  cold  below 
bo  freezing  point ;  and  Dr.  James's  explanation 


is  that  the  rapid  congelation  of  the  water  inter- 
feres with  the  usual  arrangement  of  the  crystals, 
producing  the  wonderful  series  alluded  to,  which 
are  entimy^  unlike  any  forms  resulting  from 
crystallisation  at  the  oroinary  temperature.  H. 
M.  Whelplev,  of  the  St.  Louis  >Iicroscopical 
Club,  also  addressed  the  society  on  the  subject  of 
the  microscope  in  its  relation  to  pharmacy,  point- 
out  the  rapid  progress  being  made  in  the  detection 
of  adulterations,  and  the  interest  manifested 
generally  among  pharmaceutists  in  studying  the 
character  and  acquiring  a  correct  knowledge  of 
the  crude  constituents  of  the  materia  medica. 


LETTERS  TO  THE  EDITOR. 


[Wa  do  n*^  hold  tmr»dve$  mponaQAe  for  th«  Ofinlont  of 
our  eorrupondenta.  Tht  Editor  rtspwIfuUv  re^uettt  thtU  ail 
oommumicatumt  ahould  b4  drawn  up  a*  br^fy  as  potsM*.] 

AU  oommumcation*  should  io  addreued  to  ths  Bdztob  of 
the  SxoLiBH  MsoHAJric,  882,  Afojul,  W.O, 

AU  Ohtquu  and  Foot^Jleo  Ord$r$  to  ho  made  pagahU  to 
J.  Pamxori  Bowabos. 

*,*  In  order  to  faeUUaU  r^eroneo^  OorrespondentSf  when 
epeakin^  of  any  letter  previouely  ineerted,  wUl  obUge  bg 
utentioninff  the  number  of  the  Liter,  as  wU  ae  the  page  on 
wMeJk  it  appears, 

"I  would  have  everTone  write  what  he  knows,  and  as 
much  M  he  knows,  but  no  more ;  and  that  not  in  this 
onlf,  but  in  all  other  subjecti :  For  sach  a  penon  maj 
hav9  eome  particular  knowledge  and  expenenoe  of  the 
nature  of  auoh  a  penon  or  mioh  a  fountain,  that  aa  to 
other  things,  knows  no  more  than  what  everybody  does, 
and  yet^  to  keep  a  clutter  with  this  little  pittance  of  his, 
will  undertake  to  write  the  whole  body  of  physioks,  a  vice 
txom  whence  great  inoonrenienoes  doive  uieir  originaL" 
—MonttUffn^s  Beeays, 

••» 

THE  APSIDES  OF  THE  EABTH'S  OBBIT, 
AND  THE  DATE  OP  THE  OBEATION— 
ASTBONOMIOAI<  PHOTOaBAPHT  — 
PIKDIKa  THE  POSITION  OP  THE 
KOON  OVEB  THE  EABTH'S  SXXBPACE 
—THE  DISTANCE  OP  THE  VISIBLE 
HOBIZON— THE  VEBNIEB-^ABaOON 
— HOXTB  ANQIiE  OP  THE  KOON— THE 
PLANET  JTTPITEB  —  CAN  WE  SEE 
THE  DIBECTION  OP  LIQHTNINaP— 
DAYLIGHT  OB8EBVATIONS  —  SUN- 
LiaHT  MEA8UBBB  (P)  —  BED  -  HOT 
WATEB— ABEA  OP  SPHEBIOAL  ZONE. 

[30169.]— In  letter  29977  (on  p.  281)  I  referred  to 
a  paper  on  '*  Terrestrial  Msgnetism/'  by  M.  G. 
Lagrange,  which  had  appeared  in  Ciel  $t  Terre  for 
May  IGtn.  Taking  this  paper,  in  some  sort,  for  his 
text,  the  well-known  Belgian  savant,  M.  Ad.  de 
Boe,  of  Antwerp,  oontribntes  an  article  to  the 
Preetereeur  (Antwe^  newspaper)  of  June  28,  which, 
while  oontuning  a  oonsiderable  amount  ot  souna 
astronomical  iiuormation  in  a  popcdar  form,  ap- 
pears to  me  to  break  down  in  a  rather  important 
point  of  detail.  AU  students  who  have  mastered 
the  radiments  of  mathematical  astronomy  are 
familiar  with  the  fact  that  the  pole  of  the  terres- 
trial Equator  revolves  round  thai  of  tte  Ediptio  in 
25,800  years,  with  the  result  of  shifting  the  point  of 
intersection  of  the  Equator  and  the  Ecliptic  (the 
**  Fiist  Point  of  Aries"  of  the  books)  a  Uttle  more  tiian 
M'  to  the  right,  or  west,  every  year;  and,  furOier, 
that  the  line  of  apsides  of  the  earth's  orbit— or.  to 
put  it  in  another  form,  the  positions  of  perihelion 
and  aphelion  (now  in  Sagittarius  and  Gemini) — 
travels  in  the  opposite  dxrcMstion— i.e.,  from  west  to 
east — in  some  lo9,000  years.  Kow.  as  one  is  goidg 
one  wa}r,  and  the  other  the  other,  tnis  comes  to  the 
same  tmnff  as  the  advance  of  the  perihelion  about 
62"  annuaUy,  and  it  is  evident  that  ttie  most  simple 
arithmetio  will  enable  us  to  calculate  the  epoch  of 
the  ooinddenee  of  perihelion  and  aphelion  with  the 
Equinoxes.  Making  the  calculation,  M.  de  Boe 
decides  that  periheLbon  and  the  autumnal  equinox 
were  coincident  in  the  jetir  4075  before  Christ^  and. 
io  far,  BuppUes  the  begmner  with  a  piece  of  useful 
inf onnation.  But  here  we  must  part  company,  for  he 
goes  on  to  speakof  thisbeingtheaateof  thecreationof 
the  world  in  its  existing  form !  My  difficuKy  is  this : 
100,000  years  aso,  when  as  yet  the  English  Channel 
was  not,  and  wnat  are  now  Oermany  and  Norfolk 
were  conterminous,  the  Cave  men  roamed  about 
here  in  company  with  the  reindeer,  the  cave  bear, 
and  the  hippopotamus.  Were  these  primaeval  in- 
habitants of  the  earth  swept  from  the  face  of  it  to 
make  room  for  a  fresh  race  of  men  4075  years  B.C. — 
or  what?  There  is  no  indication  whatever  in  the 
stiataof  the  occurrence  of  any  such  cataclysm;  the 
■equenoe  of  life  having  been  absolutely  unbroken 
on  the  earth's  surface,  as  far  as  is  observable.  The 
essay  on  whidh  I  am  commenting  also  refers  to  the 
secular  increase  and  diminution  of  the  magnetic 
enersy  fjrom  solar  action,  inoomiectedwith  tiie  sup- 
posea  date  of  the  Delugoh— a  question  whioh  I  would 


rather  leave  the  Deluge-mongers  to  fight  out  among 
themselves. 

There  is  a  rumour,  well  or  ill  founded,  that  an 
English  astronomical  photographer  of  world-wide 
fame  has  purchased  a  site  on  the  highest  point  in 
the  South  of  England,  famous  for  the  purity  of  its 
air,  and  the  comparatively  large  number  of  fine 
nights  it  enjoys  during  the  year ;  whither  he  pro- 
poses to  transfer  his  observatcry,  with  all  its 
splendid  instruments  and  apparatus,  bodily.  If 
this  be  true,  we  may  look  forward  to  further  and 
increased  triumphs  in  that  field  in  which  the  gentle- 
man of  whom  I  am  speaking  has  already  earned 
renown,  and  of  valuable  additions  to  our  knowledge 
of  the  structure  of  the  physical  universe. 

Apropos  of  Celestial  Fhotography,  the  chief  value 
and  advantage  of  Ifiss  Bruoe^s  splendid  gift  to 
Harvard  College  Observatory  (to  which  vou  refer 
in  vour  '^Scientiac  News"  on  p.  434)  hes  in  the 
fact  that  the  lens  of  the  telescope  is  a  compound 
one,  of  the  portrait  fonn.  It  seems  almost  needless 
to  point  out  the  enormous  advantage  conferred  by 
so  short  a  focussed  lens  in  photo^aphing  rery  faint 
stars  and  nebula,  to  say  nothing  of  the  greatly 
extended  area  of  the  heavens  susceptible  of  beiag 
photographed  at  once.  In  fact,  each  13in.  plate 
would  cover  5°  square  of  the  sky,  on  a  scale  of^l'  to 
'0394  of  an  inch^  so  that  about  2,000  such  plates 
would  take  in  the  entire  heavens. 

The  example  I  worked  out  for  '*  Buric  "  in  para- 
graph four  of  letter  30115,  on  p.  413  (the  second  of 
two,  both,  as  it  happens,  computed  in  a  violent 
hurry),  would  be  more  rigidly  accurate  had  I  turned 
the  oh.  4m.  of  mean  solar  tmie  into  sidereal  time, 
and  added  5h.  4m.  49*94s.  to  the  sidereal  time  at 
mean  noon  instead  of  5h.  4m.  Then  the  paragraph 
would  read  thus :  "  The  sidereal  time  at  Greenwich 
mean  noon,  or  B.A.  of  the  Greenwich  meridian  at 
that  hour  on  August  24th  is  lOh.  11m.  49 '08s.,  and, 
of  course,  5  hours  and  4  minutes  later  («  5h.  4m. 
49*9is.  sidereal  time),  loh.  16m.  39'02s.  But  we 
have  seen  that  the  moon's  B.A.  is  only  8h.  53m. 
28*56s.,  or,  in  other  words,  she  is  then  6h.  23m. 
10'46s.  west  of  Greenwich.  Hence  we  see  that  she 
must  be  vertically  over  a  point  in  the  Gulf  of 
Mexico  somewhat  to  the  north  and  east  of  the  town 
of  Vera  Cruz."  If ,  as  I  fancy,  **  Buric  *'  proposes 
to  lay  down  the  moon's  path  round  the  earth  on  a 

globe,  my  paragraph  in  its  original  form  could  not 
ave  led  nun  into  any  practical  error,  but  I  amend 
it  here  for  theoretical  ocmpleteness.  [Mr.  Dixon 
(letter  30145,  p.  435)  may  see  from  the  above  that  I 
noted  the  slip  to  which  he  refers,  at  least  as  soon  as  he 
did — ^in  fact  the  moment  I  opened  my  copy  of  the 
Enolish  Mecranio  on  the  morning  of  tne  12th, 
and  have  no  doubt  that  my  correction  must  have 
be«i  in  type  when  his  letter  arrived.  What  in  the 
world  has  the  difference  between  solar  and  sidereal 
time  to  do  with  terrestrial  longitude  f] 

The  gentieman  with  whom  Mr.  Hampden  is 
"  almost  in  daily  intercourse"  (as  stated  in  letter 
30138,  on  p.  416),and  who  "  admits  that  it  is  known 
all  over  Paris  that  the  top  of  the  Eiffel  Tower  can 
be  seen  for  over  90  or  9o  miles,"  undoubtedly  lies 
— ^under,  let  us  say,  some  curious  mistake.  The 
ENausB  Mbckanio  seemingly  penetrates  everr- 
where,  and  I  should  like  to  ask  anvone  at  Abbeville, 
Dieppe,  Auxerre,  Troyes,  or  (Thalons  whether  he  or 
she,  with  the  most  powerful  telescope  procurable, 
has  ever  caught  the  faintest  glimpse  of  the  top  of 
the  Eiffel  Tower  ?  As  for  Mr.  H.'s  allegation  with 
reference  to  the  Mediterranean,  he  is  absolutely  mis- 
taken about  his  facts.  I  happen,  myself,  to  have  been 
in  the  Mediterranean  (whidi  he  obviously  never  has), 
and  can  assert  categorically,  from  personal  observa- 
tion, that  the  statement  that  '*  vessels  can  see  eacli 
other  on  the  water-level  of  the  Mediterranean  at  50 
or  66  miles  "  is  the  very  wildest  fiction,  and  destitute 
of  any  f otmdation  whatever.  To  an  eye  20ft.  above 
the  surface  of  the  sea  the  horizon  is  Tery  little  more 
than  six  miles  off,  and  vessels  thirteen  miles  or  so 
distant  lose  sight  of  each  other's  hulls  entirely,  the 
masts  only  remaining  visible.  I  cannot  conceive 
what  end  Mr.  Hampden  proposes  to  attain  by  the 
promulgation  of  assertions  that  are  like  Mrs. 
Gamp's  "  row  of  bald  old  curls,  that  could  scarcely 
be  called  false :  they  were  so  very  innocent  of  any- 
thing approaching  to  deception.'' 

As  the  principle  and  method  of  use  of  the  Ver- 
nier is  not  easily  made  intelligible  without 
diagrams,  I  would  refer  ''Orion"   (query  69040, 

S.  421)  to  Tomlinson's  **  Natural  Philosophy,"  or 
>  Heather  and  Wahnsley's  "  Mathematics  instru- 
ments," both  in  "  Weale^s  Series." 

I  cannot  help  Mr.  Harvey  (query  69065,  p.  422) 
about  his  mixtnire  for  preserving  botanical  and  zoo- 
lo^cal  specimens;  but  Jarsoon  is  a  Cingalese 
mmeral — a  kind  of  zircon,  colourless  specimens  of 
which  native  dealers  often  sell  to  P.  and  O.  pas- 
sengers and  others  for  diamonds. 


December  1880,  in  an  unsuccessful  attempt  to  find 
the  statement  "that  the  moon's  hour-angle  is 
found  by  subtracttog^  the  sidereal  time  from  the 
moon's  Bight  Ascension" — albeit  such  statement 
ia  accurate  enough.     My  querist  should  give  a 
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JuLT  26,  ms. 


refetenoe  to  the  page  and  line.    On  p.  91,  how- 
erer,  I  do  find  this  example. 

Time  of  transit        *    7h.  8m. 
Timeofobserrationss  10     0 


-  2    62  -  -  43», 

wbidi  is  perfectly  right,  a  larger  number  subtracted 
from,  a  smaller  one.  merely  as  a  matter  of  course 
leaving,  algebraically  a  —  remainder.  Mr.  Grant 
will  see  ^t  Mr.  Neison  uses  the  si^ns  -f  and  — 
oonventicmaUy :  -f  when  the  moon  is  east  of  the 
mfrj^^fi^  at  the  time  of  observation,  —  when  she 
has  passed,  or  is  to  the  west  of,  it.  Bearing  this  in 
mina,  the  example  on  p.  1  of  No.  36  of  the  Juunuil 
is  quite  correct.  The  moon  crossed  the  Greenwich 
meridian  at  6h.  8*2m.  (say  6h.  8m.) ;  hence,  at  8 
o'clock  she  was  Ih.  52m.  (or  -  28*0  ^  ^^  ^^ 
of  it. 

If  any  iostifioataon  were  needed  of  the  remarks 
made  by  Mr.  Brett  at  the  June  meeting  of  the  Boyal 
Astronomical  Society  as  to  the  value  and  import- 
ance of  faitiifully  -  executed  drawings  of  celestial 
phwi^mw^^,  it  would  assuredly  be  found  in  that 
portion  of  Vol.  XLIX.  of  the  B.A.S.  Memoirs 
which  has  just  been  issued.  It  is  a  monograj^h  by 
Mr.  N.  E.  Green  on  the  planet  Jupiter,  and  is  the 
outoome  of  forty  years*  patient  study  of  the  supor- 
fioial  detail  of  tne  ^anet  oy  that  distmguished  artist 
and  astronomer.  The  drawings,  of  which  there  are 
twenty-one,  extend  over  the  period  comprised 
biatween  the  years  1866  and  1886  mdusive ;  and  for 
beauty  and  fidelity  are  urvorpaased  by  anything 
that  lias  so  far  been  produced.  Everyone  engaged 
in  the  study  of  the  phymcal  conditions  and  aspectof 
the  planets  should  obtain  and  study  this  most  in- 
structive memoir,  where,  in  addition  to  a  series  of 
most  beautiful  and  truthiul  views  of  Juniter  during 
a  period  of  twenty-one  years,  he  will  nnd  a  state- 
ment of  Mr.  Green's  theoretical  deductions  as  to  the 
constitution  of  the  Jovian  atoiosphere  and  subjacent 
surface,  derived  from  the  observations  he  describes 
and  so  ably  illustrates.  It  is  in  work  like  this  that 
the  amateur  observer  has  a  notable  advantage  over 
what  I  may  call  the  professional  meridian  astro- 
nomer. 

The  perusal  of  an  interesting  article  in  your  oon- 
temporaZT,  Knowledge,  iot  the  present  month, 
entitled  "How  Long  does  a  FUaa  of  Lightning 
Last?"  sug^fests  to  me  to  moot  a  question  here, 
which,  I  think,  deserves  discussion.  Some  years 
ago.  watching  a  heavy  thunderstorm  from  an  ele- 
vatum  of  between  800ft.  and  900ft.  above  the  sea 
level.  I  saw.  as  distinctly  as  I  ever  saw  anything  in 
my  life,  a  flash  of  lightning  strike  upwards  from 
the  earth  into  a  huge,  dark  doud  lowering  above 
it.  Stating  this  as  a  matter  of  personal  experience, 
the  late  1&.  B.  A.  Proctor  took  exception  to  my 
allegation  on  the  ground  that  it  might— or  might 
not  DO  teue  that  the  lightning  did  smke  upwards, 
but  that  the  duration  of  its  entire  apparition  was  so 
in&uteBfflally  short  that  the  human  eye  could  by 
no  possibility  estimate  its  direction.  I  was  far 
from  bdng  convinced  by  his  reasoning,  and  shaU  be 
glad  of  the  opinion  of  uiose  of  my  brother  corro- 
nondents  who  take  an  interest  in  the  matter. 

In  oonneetion  with  letter  31047  6>-  ^36),  I  wiU 
simply  say  that  if  Mr.  Ingall  will  regard  the  sky  on 
the  first  day  on  which  the  sun  is  struggling  through 
numerous  clouds,  he  will  see  that  uoee  throttgh 
which  the  sun  is  shining  will  appear  dark,  and  those 
on  which  he  is  shining  Drillianuy  illuminated.  For 
douds  substitute  a  stmtum  of  dust,  and  my  meaning 
will  be  evident.  Need  I  add  that  b^^  the  word 
"alike"  I  did  not,  of  course,  mean  m  a  similar 
manner,  but  both  ? 

Surely  "  E]^>erimenter  "  (query  09096,  p.  444}  is 
under  some  misapprehension  as  to  theinstniment  he 
illustrates  being  a  "sunlight  measurer."  The 
bladDsned  pieces  of  tin  seem  something  like  a  remi- 
nisoance  ox  the  vanes  in  Crookes's  radiometer ;  but 
by  no  conceivable  possibility  could  a  quantitative 
estimate  of  sunshine  be  made  by  any  machine  like 
that  in  his  woodcut. 

I  have  often  said  here  that  I  roligiondy  eschew 
any  query  which  seems  to  me  to  have  been  set  in  an 
examination,  as  I  absolutdy  refuse  to  aid  in  any 
diape  or  form  the  detestaue  svstem  of  "  cram  " 
now  rampant.  As,  however,  *'the  Iridx  inter- 
mediate examinations  for  1889  "  are  now  over  and 
gone,  I  will  just  say  this  in  reply  to  query  69111, 
on  p.  445,  that  water  boils  at  a  higher  and  hi^er 
temperature  as  the  pressure  on  its  surface  increases. 
Thus,  at  a  preesure  of  1  atmoe^ero  it  boils  at  212^ 
Fahr.,  at  2  atmospheres  at  250*  Fahr.,  at  8  atmo- 
qtheres  at  344'  Fahr.,  and  so  on.  Now,  with  such 
wpparatus  as  we  can  conatruct,  it  is  quite  obvious 
that,  after  a  certain  amount  of  pressuro  is  reached, 
the  containing  vessd  ^must  burst  with  a  most  violent 
explosion.  If,  howevw,  we  conceive  the  water  to 
exist  in  the  bowels  of vthe  earth,  confined  beneath 
millions  of  tons  of  rock,  it  is  quite  evident  that  this 
may  resist  the  disruptive  force  until  the  water  is 
hawed  up  to  redness  wtthout  ebullition  taking  place 
atalL 

The  formula  given  bjl  "Snow  Cap"  in  querf 
69116,  on  p.  445,  is  ouit^correct ;  as  is  his  apph- 
cation  of  iL  What  lie  mwt  particularly  note  is, 
that  the  dnea  are  tsJcsn  aMnctions  of  the  radius 


(in  degrees)  of  the  celestial  sphere:  sudi  radius 
being,  of  course,  approximately  57*29578°.  It  is  the 
vertical  Height  between  the  bounding  planes  of  the 
zone  that  enters  into  the  measurement  of  its  area ; 
and  this  height  is  measured  by  the  dilEerence  of  the 
sines  of  the  peripheries  of  those  planes  (which  aro 
parallels  of  Declination). 
A  Fellow  of  the  Boyal  Astronomical  Society. 

VISIBILITY'    OF    THE    CKESCENT     OF 
YENirS  WITH  THE  NAKED  BTE. 

[30170.1—1  AX  much  obliged  to  Mr.  Hopkins 
(letter  30034,  p.  326)  for  his  reference  to  Mr. 
Stoddard's  observations  of  the  crescent  of  Venus 
with  the  naked  eye.  By  the  way,  his  name  appears 
to  have  been  roEdly  Stoddard  (David),  and  not 
Stoddart,  as  misprmted  in  the  Leisure  Hour.  1 
cannot,  however,  diare  Mr.  Hopkins's  opinion,  that 
Mr.  Stoddard's  observations  wero  '*  conducted  with 
neat  care."  In  the  first  place,  such  an  assertion  as 
the  one  that  the  snowy  peak  of  Ararat  could  be 
seen  'Must  as  bright  and  beautiful  when  two 
hundred  miles  distuit  as  when  we  stand  near  its 
base"  is  more  worthy  of  a  missionaiy  than  of  a 
man  of  sdence.  Mr.  Stoddard  gives  no  indication 
of  tiie  times  when  his  observations  were  made ;  he 
does  not  even  give  the  jears.  He  begins  by  stating 
that  in  the  case  of  Jupiter  he  could  see  no  satellites 
for  a  considerable  time,  though  Jupiter  was  exa- 
mined through  a  tube,  and  in  various  ways  so  as  to 
cut  off  the  rays.  He  proceeds :  **  Some  time  after 
I  was  sitting  on  the  terrace  as  daylight  was  fading 
into  darlmess,  and  thought  I  would  watch  Jupiter 
from  its  first  distinct  appearance  till  it  shone  out  in 
its  full  splendour.  This  time  I  was  exceedingly 
gratified,  just  as  stars  cf  the  first  and  second  mag- 
nitudes were  beginning  to  appear,  to  see  two  ex- 
tremely faint  points  of  ught  near  the  planet,  which 
I  felt  sure  were  satellites.  On  j^ointing  my  telescope 
towards  tiiem,  my  first  impressions  wero  confirmed, 
and  I  almost  leaped  for  joy.  Since  that  night  I 
have  many  times,  at  the  same  hour  of  the  evening, 
had  a  similar  view  of  these  telescopic  objects,  ana 
think  I  cannot  be  mistaken  as  to  the  fact  of  their 
visibiUty.  I  must,  however,  add  that  none  of  my 
assodatee,  who  at  mv  request  have  attended  to  the 
subject,  ara  n*re  that  they  detect  theqi,  though  the 
most  diaxp-si^ted  individual  feels  some  confidence 
that  he  can  do  so.  .  .  .  The  time  during  which  these 
satellites  aro  viable  is  hardly  more  than  ten  minutes. 
The  planet  itself  soon  becomes  so  bright  that  they 
aro  lost  m  its  rays.  I  will  not  stop  to  discuss  the 
question— in  itself  a  most  interesting  one— why  thev 
aro  vidble  at  all,  when  stars  of  the  third  and  fourth 
magnitude  aro  not  distinguishable.  ..."  I  must 
coiuess  that  tiiese  statements  appear  to  me  to  be 
exceedingly  vague.  I  suppose  that  we  must  take  it 
for  granted  that  some  of  the  satellites  of  Jupiter 
hare  been  seen  occasionally  with  the  naked  eye; 
but  I  fail  to  see  how  they  could  have  been  caught 
up  in  bright  twilight,  of  which  there  cannot  be 
mudi  in  a  latitude  of  37^'*,  nor  do  I  see  how  they 
could  have  been  seen  many  times  at  the  same  hour 
of  the  evening.  According  to  Ghdl^,  the  radiation 
of  Jupiter  is  about  6'.  Pickering  gives  the  photo- 
metric magnitudes  of  the  satellites  as  I  s  5*61, 
n  cs  5*75,  m  »  5*24,   IV  »  6*37,  while  their 


Objects,''  tAat  **t&e  Keen  eye 
could  occasionally  see  two  when  dose  together."  I 
do  not  knew  where  this  is  quoted  from,  for  Heis,  in 
a  book  publidied  in  1852,  after  mentioning  that  he 
could  see  Jupiter  and  Meroury  with  the  naked  eye 
in  full  sunU^t  {"  sfeptus  conspexi "  aro  his  words), 
and  that ''  omni  temporo  stellss  nuhi  appuent  tan- 
quam  punota  diBtin<»e  lucentia,  que  radiis  omnino 
carent ''  (the  tailor,  Schon,  at  Bredau,  also  saw  the 
planets  and  stars  as  luminous  points  having  no  rays, 
and  I  kno<7  of  at  least  one  modem  instance  of  this), 
go«  on  to  remark,  **  Jovis  discemero  satellites mihi 
non  oontagit."  Few  observations  of  the  satellites 
with  Uie  naked  eye  have  been  made  by  aatronomere, 
and  I  cannot  help  suspecting  an  iUusion  in  many 
cases.  Baron  von  Wrangd  mentions  that  he  m^ 
a  Tartar  in  Siberia,  who  ^jserved  an  eclipse  of  one 
of  them  with  the  naked  eye,  whidi  appears  to  me 
to  be  almost  incredible.  However,  to  return  to 
Mr.  Stoddard.  He  continues :  '*  I  turned  next  to 
Saturn.  This  planet  roee  so  late  in  the  night  that 
I  had  not  seen  it  while  watching  Jupiter,  and  I 
was  very  curious  to  know  whether  any  traces  of  a 
ring  could  be  detected  by  the  naked  eye.  To  my 
surprise  and  delight,  the  moment  I  fixed  my  eyes 
on  it  tiie  elongation  was  very  apparent — not  Uke 
the  satdlitBS  of  Jupiter,  at  first  suspected,  then 
guested  at,  and  then  ^tty  discernible,  but  such  a 
view  as  was  moat  convmdng^  and  raised  my  wonder 

that  I  had  never  made  the  discovery  bef oro 

Several  of  my  associates  whose  attention  I  have 
since  called  to  the  planet  at  once  told  me  in  whidi 
direction  the  longer  axis  of  the  ring  laj,  and  that, 
too,  without  any  previous  knowledge  of  itsnodtion, 
or  aoquaintanoe  with  each  other's  opinion."  Oom- 
ment  is  superfiuons.  Then  follows  the  passage 
about  the  cresoent  of  Venus,  quoted  by  Mr.  Hop- 
kins in  letter  29981,  pa^  281.  I  have  reooveied 
tbflrefenno6totheC«iliaa  obMrratioiis  alluded  to 


by  Mr.  Webb.  Thev  are  of  a  my^<^ 
character  to  Mr.  Stoddard's,  and  are  to  bi  S^ 
in  the  volumes  of  the  U.S.  Naval  Ixpediivi  n 
Chile  for  the  purpose   of  detcrminu^;  ths  kir 

Earallax  by  ooservations  of  Man  aiul  Vc^ 
ieut.  Qilliss  says:  '*Its  oeacent  waaokintl^ 
once  seen  with  the  naked  eye"  dozing  &  mr.^ 
dry  fog  which  occurs  late  in  the  aean.  Tk 
observations  wero  made  at  Santiago  de  IH  A 
2,000ft.  above  the  sea-level.  One  enapkyl 
suffice.  In  the  observations  for  pszaUax  <i)'±^ 
1852,  "  the  crescent  was  plainly  viable  wUifvs^ 
tdescope."  The  measured  diameter  of  Vees*a4 
morning  was  56*5",  Venus  having  been  in  iar.i 
conjunction  on  the  morning  of  Jdr  'JKh.  °-^ 
the  obs^ations  were  made  bv  a  paitr  of  _ 
astinmomers.  I  have  not  found  lliaodore  Vtig' 
but  the  '*  observations  "  of  a  boy  of  tveln 
old  aro  not  of  much  importance.  I  pi«Msi 
Hohnes  (letter  2993i,  pa^  238)  refentosamtiaH 
ments  by  a  M.  Leon  Gmot  in  L'AstnaMui*  i 
May.  M.  Guiot  says  he  saw  the  cnneiit  (^ 
1st,  2nd,  4th,  and  11th  of  April,  18S9.  "D*^ 
gentleman  says  he  could  see  the  phaMk  'A  V' 
with  a  tube  one  m^tro  long  and  a  daikcD^i 
in  March  and  April,  1884.  On  March  L<. 
the  diameter  of  Venus  was  UJ",  about  *:t: 
the  disc  being  illuminated.  On  Apcfl  H 
diameter  was  18^",  about  i^fths  of  the  dk 
illuminated.  On  April  30th  her  duneto 
23i",  rather  more  than  half  tilie  due  beb^iS 
nated.  Venus  did  not  come  into  tnleiiorxc 
tiontill  July  12th.  I  cannot  attach  tnyr^hi 
M.  Guiot^s  statements.  H.  Sadk. 


Z  BOOTIS. 

[30171.]— Tkb  latest  published  meawradij 

binary  that  I  know  of  aro  those  of  Schia^an£:il| 

the  l6\  refractor  at  Milan.  i 

1886-495     294-12»    0-611"    (2  niRbti^     | 

1887-495     293-39"    0-509*    (12iii?b&;. 

Schiapaielli  remarks :  **  Questa  ^>leDdidi  o^ 
sta  per  entraro  nella  sua  iase  critics ;  <^]^ 
presto  uno  degU  osgetti  pii^  diffidli  del  ddo."  aj 
angle  now  shoula  oe  about  291%  and  the  di^ 
about  0-46".  H.  Sadte. 


BSOOK8'  NBW  COMET. 

[30172.]— Whxtb  sweeping  the  heavens  «t3 
10m.  equatorial  on  the  morning  of  Jdr  6  lU'* ' 
I  discovered  a  new  comet  in  the  constdiatiosLA 
R.A.  23h.  45m.,  Dec.  S.  9**  10'.  The  coittBt  bajl«| 
observed  on  two  succeeding  mornings,  andbi^ 
to  be  moving  very  dowly  in  a  north-caatoiTnat 
It  is  faintiah,  witii  a  veiy  short  apresding  ts:-  • 
apparent  motion  is  so  dow  that  the  ooiki  r. 
remain  several  days  in  the  low-power  %S£^ 
Qovery.  'William  B.  Broob 

Smith  Observatory,  Qeneva,  N.T.,  Jdj  V. 


[30173.]— Jb  n»ai  pas  encore  remarqw  *«^ 
ann^  les  details  de  la  tache  rouge  ds  Jnpiterd 
quels  M.  Stanley  Williams  fait  allowo  ka 
30142).  L'image  est  toujonrs  trop  oadaln;^| 
c'est  k  force  de  patience  que  Ton  parrifflt  a^ 
une  observation  oe  quelque  ntilite.  Je  tib  b^  • 
plus  grande  attention  k  ces  details. 

Le  8  Juillet,  a  9  heures,  j'ai  trouve  Uifa; 
trop  pen  6daii^  pour  voir  le  crat^re  de  M.  G»'- 
bert;  des  images  sent  survenus  eosoita;  ^'i 
cid  n'a  pas  *te  favorable ;  le  10,  de  8h.  45iiim*- 
Qassendi  aait  tarop  ^dair^,  le  vent  txo^  fort.  ^  - 
trop  basse.  J*esp^ro  mieux  r^uaair  a  la  im^ 
prochaine.  - 

Void  une  observation  de  Z  Bootis,  par  ».  5cj 
parelli,  avec  le  18  pouces  de  MUan  :— 

1887,  495  ... .  293-39-  . . , .  Oo<» . 

M.  Sdiiaparalli  dit :— "  Questa  splendi^  asp 
sta  per  en&aro  neUa  sua  faae  cntica;  ji^ 
presto  uno  degli  oggetti  pift  dilfidli  dd  c*' 
xorniriL  un  eooeUente  criterio  di  ^rova  adia  tJ^ 
separazione  dd  grandi  obbiettivi.  XjkWBBBi* 
tanaa  sara  intomo  al  1,900  e  discenderi  <wt»^ 
al  di  sotto  di  0-3\"— 0»«Tr«i«#ii  suiU  Steli/  Ar 
1888.  3P.  Terir 

KOOirS  POSITION. 

[3Q174.]— "F.B.A.S."  QMa  30115}  oi^ 
made  the  slip  pointed  out  hj  Mr.  Dis'^  '^' 
30145)  in  not  converting  his  6h.  4m.  into  tk«  f^ 
spondingddereal interval;  con9Sqiie&tl.r.hs^ 
anglsof  the  moon  is  nearly  50sec.  of  tuseio^ 

Mr.  Dixon  makes  the  mudi  more  «»^J^ 
because  one  of  fundamental  prindplei,  of  buA|^ 
the  hour-angle  for  an  interval  of  soow^- 
which  is  converted  into  longitude  byaubrii»^  ■ 
mean  time  equivalent.  j   .i  -^ 

The  moon*s  tabular  geocentric  hour-aztfl^  ;  - 
instant  in  question— vi*.,  1889,  Aug.  24,  St.  J» 
O.M.T.,is95"47'S4-6%measurodfiomthej««pf';; 
the  meridian  of  Qreenwkh  inteneds  th«  l^ 
fdther  celestial  or  terrestrial),  aloaf  tb«S4<^ 
ibiaWoiL   The  apot  on  the  earth's  ffrte0i><>^ 


July  26,  1889. 
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ftm  which  is  exactly  hetween  the  centre  oi  the 
gutii  and  the  point  in  space  ooiresponding  to  the 
moon's  tabular  geocentric  place,  is  96^  47'  3i'6"  west 
of  Oxeenwich,  and  in  North  latitude,  20"  6'  53*3". 

The  centre  of  the  moon  will  not  be  ezactlyTertioal 
over  this  spot  at  the  instant  in  question,  because  tiie 
true  position  of  the  centre  cannot  be  predicted  with 
greater  precision  than  16  seconds  of  arc.  Tlie  frac- 
tions of  seconds  used  in  this  connection  have  no 
meaning  whatevor.  O.  L.  TnpmaA. 

SNOW    ON    THE    UOON. 

[30175.]~IlM!ASDOra  No.  29953,  may  I  draw  the 
attention  of  '*£.  L.  G.*'  to  the  fact  that  on  the 
lunar  poles  "solar  heat  is  nil*'?  (see  Neison's 
<'Moon,"  page  37),  and  that  thus  if  they  are 
mowed,  tomr  heat  could  not  remoTe  these  polar 
caps. 

2.  Lord  Bosse's  oomoluaioiia  tfi  re  majdmum 
soiface  temperature  at  the  lunar  equator  are  dis- 
puted by  Pro&.  S.  P.  Lanffley,  Diractor  of  the 
Allegheny  Obserratory,  and  C.  A.  Toung,  of 
Princeton. 

3.  Amnming  a  suffidentiy  low  temperature, 
neither  ice  nor  snow  will  eyaporise  with  us,  even  in 

TSCUO. 

4.  I  presume  '<E.  L.  O."  will  not  deny  that  the 
lunar  poles  nay  be  snowcapped,  or  that  the  polar 
and  equatorial  surfacing  is  practically  identical. 

June  22.  S.  B.  PeaL 


OSANaS  OF  THE  UOON. 

[30176.1— Ik  leplv  to  "  F.R.A.S."  G«tter  29977, 
p.  281),  I  oeg  to  rerar  to  the  following  extracts : — 

**  The  point,  and  the  only  point,  of  importance  is 
whether,  regarded  as  a  matter  o/faet,  any  corre- 
nxmdence  between  the  ehangea  of  the  moon  and 
those  of  the  weather  exist,  and  a  short  examina- 
tion of  the  recorded  facts  proyes  that  it  doet  not,''* — 
(Lardner's  "Handbook  of  Astronomy,"  1867, 
p.  15U 

'*  When  she  is  in  the  same  part  of  the  heavens  as 
the  sun,  her  dark  side  being  turned  towards  us,  she 
is  invisible,  and  this  part  of  her  orbit  is  called  the 
change  or  time  of  new  moon." — (Norie's  "Epi- 
tome," 19th  edition,  1868,  p.  143.) 

The  comparisons  mstituted,  though  not  valuable, 
mMT  not  be  witiiout  interest  to  some. 

Bio  de  Janeiro,  June  29.         O.  W.  Nioolls. 

DA-SXIOHT    OBSEBVATIONS. 

[30177.]— I  HAVB  taken  a  good  deal  of  interest 
in  the  remarks  in  your  ioumal  as  to  the  falling  off 
of  late  years  in  me  cfeamess  of  the  air,  notably 
about  the  time  of  the  aftez]^low  in  1883  and  1884. 
Did  anv  of  your  readers  notice  the  singular  clear- 
ness of  the  sW  in  the  early  months  of  the  year  in 
1880  and  1881  f  I  was  able  frequently  to  see  both 
Jupiter  and  Saturn  duiinff  broaa  daylight.  In  the 
middle  of  January,  1881,  during  a  sharp  frost,  I  saw, 
and  was  able  to  point  oiit  to  omers,  at  about  3  p.m., 
Yenus,  Jupiter,  and  Saturn.  Since  1883  I  nave 
seldom  beoi  able  to  see  Saturn  by  daylight,  even 
when  guided  by  looking  along  the  top  of  my 
equatoreal.  In  the  present  year,  although  I  was 
able  to  follow  Yenus  past  her  conjunction  with  the 
sun,  the  definition  was  seldom  very  good,  with, 
perhaps,  the  exception  of  April  29,  when  I  saw  both 
Venus  and  Mercury  very  clearly,  in  spite  of  tiieir 
nearness  to  the  sun.  I  used  2ft.  of  blaocened  card- 
board tube  on  to  the  end  of  my  6^in.  reflector, 
which  much  improved  the  definition.  On  May  21 
and  23 1  saw  M!ercury  between  8  and  9  p.m. ;  on 
the  former  date  it  was  very  dear,  and  X  saw  it 
without  knowing  more  than  its  general  direction ; 
on  the  23rd  only  after  finding  it  in  the  telescope. 

Is  the  sky  clearer  in  the  morning  hours?  I  some- 
times fancy  there  is  less  haze  azid  quivering  before 
the  sun  gains  power.  liavant. 

HETEO&  OF  UA7  28. 

[30178.] — ^I  FoawABD  projection  of  this  meteor 
over  the  earth's  surface  m  response  to  Mr.  Ohas. 
Grant  (letter  30121.  p.  414).  He  will  find  every 
information  with  reierence  to  the  computation  of 
meteor  heights  in  the  Monthly  Notim  of  the  B.A.S. 
for  June,  1866  (Y0I.XXY.  p.  226),  and  ^ffronomiM/ 
Register  for  November,  1867  (YoL  Y.  p.  230),  and 
in  the  appendix  to  Yol.  XIY.  ot  the  same  publica- 
tion. 

In  ascertaining  the  heights  of  meteors,  it  is  usual 
to  compute  the  bearings  from  the  mean  meridian  of 
the  two  stations  from  which  the  object  was  observed. 
Hr.  Ghmit  misquotes  my  words,  and  msJtes  me  say 
the  meteor  was  **  due  W.  from  Leeds."  I  should  like 
to  know  where  he  finds  this  statement. 

In  quoting  statements  of  this  kind,  it  is  only  fair 
to  give  the  exact  words.  What  I  really  did  say 
was  that  the  fireball,  when  first  observed  at  Leeds, 
was  *'  almost  due  W.  from  Leeds,"  and  this  is  quite 
correct. 

It  may  be  advisable  to  add  that  Prof.  Herschel 
.and  Mr.  Denning  have  computed  the  heights  of 
this  fireball,  and  their  figures  corroborate  those 
gi^m  in  letter  30082.    Of  course,  there  is  always  I 


some  Uttie  difference  in  the  results  obtained  by 
different  computers  of  meteor  heights,  owing  to  the 
various  maps  used  by  them,  and  small  errors  must 
alwajTS  creep  into  uie  projections,  however  great 
the  care  taken  by  the  projector. 

Neither  the  observations  nor  the  reductions  of 
this  class  of  phenomena  admit  of  absolute  accuracy ; 
we  have  therefore  to  be  satisfied  with  a  very  near 
approximation. 

Leeds,  July  15th.  David  Booth. 

SIZE  OF  FLAKE  FOB  NEWTOKXAK. 

[:30179.]— "  J.  P."  is  quite  right  in  choosing  a 
2^m.  plane  for  his  12^in.  mirror  of  14ft.  focus.  It 
is  no  economy^  but  tiie  reverse,  to  cut  down  to  a 
geometrical  mmunum  the  size  of  the  plane  for  fear 
of  losing  light.  I  have  often  been  thought  by 
clients  to  use  planes  too  large  because  the  mirrors 
focus  a  star  to  a  point. 

Where  there  is  no  dock  to  drive  the  telescope 
such  a  theoretical  plane  is  a  decided  loss.  Neither 
is  it  true  that  the  eentfe  of  the  mirror  is  the  best 
part,  as  someone  said.  With  a  eood  mirror  the 
most  valuable  and  effective  part  is  the  manin ;  the 
separating  and  dividing  power  increase  from  the 
centre  outwards. 

Thus,  by  a  small  flat  jcm.  gain,  say,  |in.  ring  of 
aperture  in  the  centre.  What  is  that  compared  to 
the  gain  by  iin.  larger  flat,  the  |in.  rin^  of  the 
minor  at  its  margin  ?  'Die  gain  of  effective  aper- 
ture in  light  and  defining  power  is  great. 

O.  Oalver. 


LiaHTNINa,   AND  ATK08PHEBIG 
BLBOTBIOITT. 

[30180.1--I  sn  that  in  England  you  are  stirring 
up  the  suDJeet  of  lightning  photo|paphs,  your  Boyai 
Meteorological  Society  havmg  ffiven  an  exhibition 
of  such  speoiniens  as  are  available.  It  may  interest 
your  readers,  therefoie,  if  you  can  reproduce  the 
following  paper  by  Mr.  A.  G.  MoAdie.  M.A.,  which 
has  attnureed  a  good  deal  of  attention  here. 

Tiigrhtnfag^  he  remadks,  is  essentially  electricity  of 
hi^  potent!^  Potential  is  a  convenient  term  to 
egress  a  certain  force  relation.  It  is  not  electrical 
lonse.  That  arises  when  the  potential  of  a  body 
differs  from  that  of  another.  When  the  potentials 
of  bodies  are  the  same  there  is  no  electrical  force ; 
furthermore,  the  direction  of  electrical  force  is 
always  from  the  place  of  higher  to  the  place  of 
lower  potential,  and  the  rate  of  variation  of  the 
potential  measures  the  component  force  in  that 
oirection.  Frankliii*s  famous  kite  experiment  in 
reality  only  proved  that  a  difference  of  potential 
did  exist  between  the  clouds  and  the  ground.  This, 
of  all  Franklin's  experiments,  is  the  most  famous, 
because  it  was  accepted  at  once  as  conclusively 
proving  the  genend  identit)^  of  lightning  and  tiie 
electricity  developed  by  the  friction  machines  of  that 
time.  But  we  must  not  forget  that  other  experi- 
ments were  made  by  Franklin,  and  that  the  famous 
Idie  experiment  was  but  one  in  a  series. 


The  Idte  experiment,  under  modem  auspices,  was 
tried  a  few  summers  ago  at  the  Blue  HilTObserva- 
tory,  near  Boston.  The  summit  of  the  hill  has  an 
elevation  of  636ft.  above  sea  level,  and  is  the  highest 
point  on  this  section  of  the  Atlantic  seaboard.  We 
differed  from  Franklin  in  being  able  to  ascertain  the 
value  of  the  potential  at  each  step.  Our  first  step 
was  to  ascertain  the  value  of  the  potential  of  the 
air  a  few  feet  out  from  the  observatory  walla  and 
about  6ft.  above  the  groimd.  Then^  havine  flown 
the  kite  (a  large,  light,  silk-covered  kite,  the  longest 
axis  over  4ft.,  and  tin  foiled  on  the  front  face)  the 
wired  kite-string  was  connected  with  the  electro- 
meter and  direct  measurements  of  tiie  potential 
made.  The  moment  the  kite  string,  properlv 
insulated,  of  course,  was  put  in  connection  with 
the  needle  (a  technical  name  for.  a  light  disc  of 
aluminium  which  is  free  to  move  between  two  sets 
of  metallic  conductors  which  have  different  electrical 
potentials)  of  the  electrometer,  the  needle  was 
deflected  with  a  considerable  impulse  beyond  the 
scale  limits,  indicating  a  vexy  hi^  positive  poten- 
tial for  the  air  in  the  vicinity  of  the  kite.  All  of 
one  forenoon  the  sky  was  covered  with  a  low 
pallium  of  dark  stratus  clouds  and  the  weather 
wreatening,  and  yet  the  deflections  were  just  the 
same  as  later  on,  when  the  weather  had  cleared 
up  and  developed  into  a  dear  and  plea- 
sant June  aft^noon.  On  one  morning  the 
wind  was  quite  **  puffy,"  and  conse(^uentiy  our 
kite,  after  we  had  succeeded  in  flying  it,  was  not 
at  all  steady,  and  kept  falling  and  rising.  Without 
exoeption,  when  the  kite  would  rise,  the  needle 
would  indicate  an  increase  in    the  value  of  the 

Etial,  and  the  sparks  would  be  longer  and  more 
mt,  while,  on  the  other  hand,  as  regularly  as 
te  fell,  the  deflection  decreased.  At  another 
time  we  xnade  experiments  when  the  sky  was  with- 
out douds  and  witii  the  kite  about  400ft.  above  the 
Sound,  the  sparks  we  obtained  on '* grounding" 
e  kite  wire  were  thick  and  in  length  about  |in. ; 
these  under  a  perf  ectiy  doudless  skr. 

It  is  a  surprising  fact  that,  with  the  great  number 
of  experiments  that  were  made  by  the  la^l®  num- 
ber of  able  workers  contemporaneous  with  Immklxn, 
no  very  marked  advance  upon  his  eiperiments 
occurred  during  the  40  years  succeeding,  and  it  was 
not  until  the  beginning  of  the  19th  century  that 
attempts  at  systematic  o^Mcrvations  of  atmospheric 
dectndty  and  weather  elements  were  made. 

Perhaps  the  most  interesting  observations  on  the 
diaracter  of  lightning  were  some  made  at  the  top  of 
the  Washington  monument,  devation  600ft.  alx)ve 
the  dty  streets,  during  thunderstorms.  On  July  14, 
1886,  a  thunder  squiul  came  up  suddeid^.  Nega- 
tive deflections  indicated  a  potential  difference  be- 
tween the  air  at  the  monument  and  the  ground  of 
3,000  volts,  or,  in  other  words,  there  was  the  same 
difference  as  between  the  first  positive  and  final 
negative  pole  of  3,000  Baniell  cells  connected  in 
*' series."  Sparks  passed  almost  continuously 
between  the  suspending  wire  and  the  case  of  the 
electrometer.  Tne  ** sparking"  between  the  col- 
lector and  ground  ceaised,  and,  as  we  afterwards 
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ibund  out,  when  thunder  douds  approach  the 
eleotrometer  needle  reeponds  to  their  preeenoe  and 
is  yeiy  aotive,  and  after  oonaderabie  oedllation 
begins  to  xnove  steadily  in  one  direction,  aa  if  anb- 
jeot  to  a  steadily-  increasing  pull,  and  then,  when 
perhaps  a  potential  of  several  thoosand  TOlts  is 
reached,  a  sudden  drop  to  zero  occurs,  and  with  it 
the  flash  of  lightning.  Then  the  needle  begins 
again  to  moye  steadily,  and  repeats  the  same  opera- 
£nwith  eveiy  flash  of  lighniing.  And  it  is  both 
posnble  ard  not  dif&cnlt,  in  this  way,  to  know  just 
when  a  flash  of  ligjhtning  is  goin^  to  occur,  and  to 
wepare  the  camera  (if  we  are  taking  nhotographsV 
This,  at  least,  is  one  feature,  we  think,  enureiy 
new,  and  brought  out  by  these  experiments  and 
obsarrations. 

It  is  a  common  experience  with  surveying  parties, 
especially  on  western  mountain  peaks,  to  undergo 
peculiar  sensations  during  thunaerstonns.  These 
eifects  oonsiit  in  {^ersl  of  a  hinlng,  crackling 
sound,  aooompanymg  single  dischaii^es,  or  more 
marked  sparks,  with  a  tingliTig  sensation  if  a  fiiu^ 
be  presented  to  any  metalfic  ODjeot  near  by.  Now 
it  has  been  several  times  observed  that  a  sudden 
oesaation  of  these  distressing  electrical  eifects  was 
experienced  whenever  there  occuired  a  flash  of 
ligntning.  We  see  an  explanation  for  this  in  what 
precedes,  and  our  electrometer  measurements  prove 
to  us  without  doubt  that  ever^  lightning  flash 
relieves  the  electrical  tension,  besides  enaWing  us  to 
measure  the  electric  strength  of  the  sir  under  ordi- 
nary conditions,  and  the  electro-motive  force  pro- 
ducmg  the  disruptive  discharge. 

FinaUv  we  come  to  the  effects  of  the  electrifica- 
tion of  toe  air  upon  water,  dust,  and  other  particles 
in  it.  Whenever  our  collector  was  "grounded," 
the  fine  stream  of  water  issuing  from  it  would  pre- 
serve a  certain  even,  rounded  character,  breaking 
into  dropa  some  4in.  away  from  the  place  of  exit. 
Bemoving  the  "grouna"  connection,  and  the 
stream  bising  now  under  the  influence  of  the 
thunder-dounds,  tilie  steadily  increasin|[  electrifica- 
tion* of  the  air  caused  the  stream  to  twist  and  split 
into  innumerable  threads  and  sprays :  but  with  the 
fladi  of  lightning  tiie  distortion  ceaaea  to  exist,  and 
the  stream  resumed  its  flrst  and  proper  character, 
only  to  be  again  distorted  and  to  repeat  the  opera- 
tion with  each  flash  of  lightning.  Here  is  a  cheap 
and  easy  mode  of  foreteIlinc[  the  lightning,  and  the 
photographer  has  now  at  his  hand  warning  for  his 


_  guess  that  some  of  Mr.  MoAdie's  remarks  mAj 
be  useful  to  any  reader  who  wishes  to  photograj>h 
the  Ik^tning,  and  I  shall  be  pleased  to  see  them  in 
the  SraLiSH  MSGRAmo. 

Cambridgeport,  Mass.  8.  V.  Sykaa. 


D.G.,  should  be  used  when  practicable ;  but,  as  the 
axis  of  the  Sp.  B.  cannot  bie  brought  within  some 
2|in.  of  the  head-stock,  a  falae  nose  2|in.  long  ia 
usually  required  to  carry  the  work.  The  powers  of 
the  Sp.  R.  and  D.  G.  are  very  similar,  and  fadUty 
alone  will  often  dedde  which  ia  to  be  used. 

Spirals  may  be  effectivdy  worked  on  theSp.B., 
and  also,  thou^  not  conveniently^,  squares,  poly- 
gons, &c.  Its  curves  may  begm  and  terminate 
with  straight  lines.  Its  employment  with  the  oval 
diuck  opens  out  a  wide  fiela  of  work,  and  the  addi- 
tion of  the  rose-engine  movements  effects  some  of 
the  boldest  and  most  beautiful  shapes ;  but  there 
are  some  things  readily  produced  upon  the  D.  G. 
(and  vice  vem^,  which  are  impossible  with  the 
Sp.  B.,  and,  without  doubt,  the  I).  G.  should  be 
bought  first  and  ita  capabilitiea  thoroughly  investi- 
gated before  a  Sp^  B.  is  though  of. 

I  send  a  rough  drawing,  half -size,  of  the  com- 
pound D.  G.,  as  made  by  JDirch  and  Co.  Having  a 
recess  at  the  hack,  it  can  oe  adapted  to  any  lathe  (wis 
will  please  Dr.  Edmunds).  Another  improvement 
oyer  the  old  long  dide  {so  often  in  the  way  of  ttie 
dide-rest)  is  that  the  slide  is  tlm>wn  out  only  when 
itiswanted.  This  dide  ia  beautifully  fitted  with  a 
lonff  sted  plate  and  four  adjustinjr  screws ;  another 
binas  it  fast  with  the  utmost  rioidity.  Its  nmge  is 
such  that  the  dick-plate  can  bebrounit  within  ^in. 
of  the  lathe  axia,  or  thrown  out  4inrBeyond  it,  tnus 
enabling^  one  to  execute  hollow  and  other  work, 
which  with  the  old  chuck  required  tiie  employment 


THS  BIFFBIi  TOWES. 

[30181.]— In  oaUin^  attention  to  what  I  regarded 
as  an  error  in  the  distance  of  the  viaiUe  horison 
from  the  summit  of  tins  structure  as  given  by  the 
writer  of  an  artide  in  a  recent  number  (in  the  cor- 
rection of  which  I  am  corroborated  by  your  esteemed 
oonespondent,  "  F  JLA.S.").  I  UtOe  thought  that 
the  act  I  was  committing  reuly  amounted  to  "  trail- 
ing a  [fflobular]  herring"  in  front  of  the  nose  of 
the  distmguidied  disdple  of  flat-earth-ism,  if  I  may 
so  designate  the  fad  whidi  has  so  long  exerdsed 
the  minds  of  this  gentleman  and  thoee  who  think 
with  him. 

Not  having  heard  of  Mr.  Hampden  for  a  6on- 
dderable  time,  I  had  thought  that  he  had  come 
"  round "  to  see  and  know  things  as  most  others 
see  and  know  them,  and  I  am  somewhat  regretful 
that  my  little  innocent,  and.  as  I  thought,  harmless 
effuAon  in  your  issue  of  the  5th  has  produced  a 
similar  effect  to  the  proverlnal  "red  rag"  upon 
the  masculine  memb^  of  the  bovine  species,  by 
affording  Mr.  Hampden  the  opportunity  of  givine 
vent  to  another  growl  at  our  poor  "  round-earth 
men,"  who,  however,  somdiow  undergo  the  ordeal 
with  commendable  fortitude,  and  appear  to  suffer 
no  permanent  xnoonvenience  from  tiie  outbursts. 

With  regard  to  the  assertions^  of  Mr.  Hampden 
and  hia  fnend,  with  whom  he  is  in  almost  daily 
intercourse,  as  to  the  range  of  vidon  from  the  top 
and  intermediate  platforms  of  the  Eiffd  tower,  and 
the  distance  "  that  vessels  can  see  eadi  other  "  (ate) 
•  on  the  Mediterranean,  I  would  merely  remark  (my 
gentiemanly  instincts  predude  me  from  indicating 
my  meaTiing  in  an  obvioudj  plainer  way)  that  if  I 
saw  a  procesaon  proceedmg  down  Gr^-streetin 
our  "canny"  dty  of  Newcastle-on-Tyne  consist- 
inff  of  Mr.  Hampden  and  his  friend  in  its  centre, 
aim  A"*"^'**  and  Sapphira  formine  the  head  and 
tail  of  it,  I  diould  say  they  were  indeed  a  very  nice 
family  i»rty. 
Hetton-le-Hole,  July  16.  Ziyons. 

8PHEBI0AL  BEST  AND  DOKB  0HT70X. 
[30182.]—"  F.  A.  M."  has  (80098,  p.  390)  con- 


amateur  astronomer.  Several  methods  have  baea 
devised,  and  such  forms  of  mounting  as  DoUond'i 
stand,  Smeaton*s  block,  and  Snnrtn's  paiallactle 
ladder  are  wdl  known.  On  condaering  the  matter 
latdy  I  set  before  myself  four  conditions,  which  it 
appeared  to  me  an  amateur*s  mounting  ahoold 
fuifiL  if  practicable. 

1.  It  should  be  inexpendve.  2.  Gajpable  of  being 
put  together  by  a  village  joiner.  3.  So  made  aa  to 
DC  proof  against  the  weather  without  an  obserrft- 
tory.  4.%  arranc^  that  an  object  at  any  dtitode 
can  be  examined  without  changing  the  height  of  the 
eye. 

I  accordingly  had  a  mounting  made  for  a  Tin. 
refractor,  focal  lensth  12ft.,  and  I  think  I  may  nr 
that  it  not  only  fulfils  the  conditions  above  named, 
but  is  also  very  convenient  in  use,  and  very  steady. 
It  is  suitable  for  dther  a  refractor  or  reflector.  The 
total  cost  was  £12,  induding  modds. 

I  now  proceed  to  describe  the  mounting.  It  ood- 
dsts  of  five  prindpal  parts — ^viz.,  the  Polar  azii,  the 
North  and  South  snpp^ts,  the  cradle,  and  the 
tdeaoope. 

Fig.  1  is  a  view  of  the  instrument  from  the  west 
side,  and  ahows  the  tdeaoope  in  two  poBtions. 
Fig.  2  diowB  it  as  seen  from  the  south ;  two  bloeb 
of  stone  support  the  legs  of  the  trestle  at  the  soith 
end,  and  a  blodc  with  ns  face  paralld  to  the  daae 
of  ue  Equator  supports  the  lower  end  of  the  Polar 
axis.    Fig.  3  is  a  view  in  plan. 

The  pour  axis  is  of  box  form,  and  is  oonatracted 
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aaoij  described  the  diicf  differences  between 
spherical  rest  and  dome  chuck.  The  price  of  the 
Utt  rest  and  chuck  runs  up  to  £90  and  £16,  and  even 
£16  does  not  yidd  a  profit  to  the  maker  of  the  best 
compound  D.G. 
I^e  Sp.  B.  being  so  much  more  stable  than  the 


of  the  eccentric  chuck,  and  consequently  vastly 
increased  the  vibration. 

Next,  the  arm  carrying  didc-plate  and  work  can 
be  rotated  on  its  axia  by  the  worm-whed.  The 
effect  of  thie  is  most  curious— «.g.,  convex  or  con- 
cave bands  can  be  worked  upon,  say,  a  hemisphere ; 
curves  from  different  centres  can  be  brought  into 
continuitjr,  ftc.  The  dick-plate  carrying  the  work 
haa  a  divided  quadrant  (not  diown),  and  can  be 
set  at  any  desired  angle,  either  wav.  This  enables 
one,  by  croedng  the  cuts,  to  form  diamond  patterns, 
snd  to  decorate  the  work  in  msny  pleasing  ways. 
An  injgenious  workman  could,  I  am  sure,  not  only 
astonish  others,  but  himself  also,  by  the  multitude 
of  shapes,  patterns,  and  decorations  which  he  woiUd 
create  by  meana  of  thia  comprehendve  tool. 

I  will  not  further  treapass  on  your  space  than  to 
add  that  the  Bose  E.  may  be  most  effectivdy 
employed  dther  with  or  without  the  intervention  <» 
the  oval  diuck.  O.  O.  B. 

P.S.— The  above  diuck  weighs  101b.,  taking 
work  up  to  7f  in.  diameter ;  the  Sp.  B.  of  a  6in. 
lathe  taking  ^y  about  5in.  diam. 

BaXTATOaiAX.    M0T7NT    BOB 
TBXJS800PB. 

[30183.]— How  to  rive  ec]uatoriaI  motion  to  a 
tdescope  by  means  of  a  ample  and  inexpensive 
mounting  has  long  ooonpied  ue  ttioughts  of  the 


of  two  parallel  planks.  Between  these  the  teleeoope 
isjplacea  on  pivots,  snd  when  not  in  use  it  Iw 
within  tiiem,  and  one  or  both  of  the  open  ^^^Jf^ 
covered  with  diutters  to  keep  out  the  rain.  Tm 
tdeaoope  ia  attached  to  a  cradle,  which  can  be 
moved  up  and  down  the  axia  bjr  means  of  *^2 
cord,  pulleys,  and  winch.  In  tms  way  it  csn  be  set 
at  any  heignt,  and  the  observer  can  obserre  in  com- 
fort, seated  in  an  armchair. 

Figa.  4,  5,  6,  and  7  are  aections  of  the  Polar  w 
box.  Fig.  4  is  a  section  at  the  upper  end,  and  abo^ 
the  upper  cord  pulleys.  Fig.  6  la  a  section  tfarousii 
the  declination  pivots,  and  shows  the  tube,  eiadle, 
and  pulleys  for  the  cord.  Fig.  7  diows  the  tele- 
scope and  eye-end,  the  spirally-moved  drums  l« 
the  cord,  and  the  worm  and  wmen-handle.  fv*  ** 
is  an  intermediate  section. 

The  axis  is  stiffened  with  T-iron,  and  fdur  pieoeB 
of  angle  iron  form  the  dide  for  the  cradle. 

The  cradle  and  oord  pulleys  are  seen  in  KgJ J 
and  9,  the  former  figure  being  a  dde.  and  the  latMj 
a  top  view.  The  cradle  consists  of  two  P»Jf?^ 
hud  wood,  fastened  together  at  each  end  ^  two 
iron  bands  of  U-diape,  one  above  at  one  end,  sna 
one  below  at  the  other.  The  holes  in  the  oenw 
are  for  dedination  pivots.  Instead  of  ^e. «»; 
bdng  rigidly  attadied  to  the  cradle  on  each  nde, » 
is  run  through  three  pulleys,  as  diown  in  Figi«  o» 

8,  and  9.  >^    the 

This  arrangement  enables  the  oord  to  oiaw  w« 
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ondle  equally  withont  tilt.  The  caBt-iron  ball 
and  socket  support  at  the  upper  end  of  the  azie 
is  seen  in  Figs.  10.  11,  14,  and  16.  A  set  screw 
puses  into  the  neck  of  the  ball  to  keep  it  £rom 
dipping  out  of  the  socket.  Such  an  accident  is 
alsb  further  prevented  by  the  fact  that  the  trestle 
and  axis  mutually  support  each  other  by  tiieir 
weight  and  position.  Tne  two  legs  of  the  trestle 
simply  rest  on  two  blocks  of  stone. 

llie  ball  and  socket  for  tiie  lower  end  of  the 
azia  are  shown  in  Figs.  10,  11,  12,  and  13.  The 
fancket  which  canies  the  worm  is  represented  in 
Figs.  16  and  17. 

Fi^.  18  and  19  show  the  declination  pivots ;  they 
oonaut  of  two  semi-cylindrical  castings  witii  flanges 
bolted  together,  and  firmly  embracing  the  tube  of 
the  telescope. 

The  winch  having  a  worm  needs  no  catch  or 
damp ;  the  weight  of  the  telescope  is  sufficient  to 
bring  it  down  when  the  cord  is  released.  The 
double  oord  is  passed  from  the  cradle  up  each  side, 
over  the  pulleys  at  the  top  of  the  axis,  and  down 
to  the  winch. 

To  give  further  protection  to  the  telescope,  in 
addition  to  the  snutters,  whidi  make  the  axis  rain- 
proof, it  would  be  easy  to  keep  ^e  interior  warm 
and  ary  in  damp  weather  by  means  of  a  small  jet  of 
saa  at  the  lower  end.  the  products  of  combustion 
being  carried  out  at  tne  top  through  a  small  copper 
tube. 

It  is  hardly  neoessaiy  to  add  that  finding  drdes 
mifldit  easQy  be  attached  to  the  instrument,  one  for 
B.A.  at  the  lower  end  of  the  axis,  and  one  for 
declination  either  on  the  declination  pivot  or  at  the 
eye-end  of  the  telescope.      Edward  Oroaaley. 

Bermerside,  Halifax,  July  13. 


WATBS-MOTOBS— BOSB-EKOINBS— 
FBOKT-SIiIDB  ULTHB. 

[30184.]— I  AX  very  glad  to  have  been  the  means 
of  drawi^  attention  to  Mr.  Bigg*s  water-motor  by 
my  question,  and  was  pleased  to  see  tiie  notice  you 
gave  of  it  on  p.  342.  I  have  received  from  the 
makers  some  papers  descriptive  of  their  invention, 
of  which  I  had  never  heard.  The  method  by  which 
the  stroke  is  varied  appears  to  me  most  ingenious, 
and  when  I  found  that,  by  reversing,  it  would  both 
act  as  a  brake  and  also  return  water  to  the  supply 
dstem  or  accumulator,  I  thought  it  about  tiie  most 
perfect  mechanical  contrivance  I  had  met  with. 

The  disouasion  on  rose-engines  following  upon 
the  "  Extracts  from  Bergeron  "  has,  I  think,  been 
fruitful,  and  now  that  Mr.  Madean  has  returned  to 
us,  I  hope  we  may  all  learn  something  more  of 
these  interesting  and  littie-known  madiines.  I  have 
received  from  .^nerica  a  capital  photograph  of  an 
American  rose-engine  made  py  Gnas.  H.  Field,  of 
42,  Point-street,  Frovidenoe,  B.I.,  n.S.A.  The 
rosettes  are  not  upon  the  mandrel,  but  upon  a 
aecond  mandrel  Mow  the  table,  carried,  as  it 
seems,  by  the  tail  of  the  rocking  headstock  in  such 
a  way  that  this  rosette-mandrel  can  be  lowered  or 
raised  higher  and  nearer  to  the  rocking  centre — an 
arrangement,  I  suppose,  must  be  mtended  to 
increase  the  depth  of  the  waves;  then,  too, 
the  two  mandrels  do  not  of  necessity  move  turn 
for  turn,  but  are  connected  by  diange-wheels  in 
sudi  a  way  that  any  number  of  waves  may  be  pro- 
duced upon  the  work,  irrespective  of  the  number 
up(m  the  rosette.  I  have  heard  there  is  one  of  tibeee 
engines  in  use  in  Birmingham,  and  that  tiiere  is 
now  no  one  in  England  making  rose-engines  for 
trade  or  amateur  purposes. 

I  have  also  paid  a  visit  to  Messrs.  Bacon, 
Madiinographists,  of  6,  Qough  -  square.  Fleet- 
street,  mentioned  by  Mr.  Maclean,  and  whose 
address  I  obtained  by  a  query  in  the  "E.M." 
They  have  never  allowed  anyone  to  see  their  appa- 
catus,  but  they  very  kindly  told  me  something  of 


FiO  I 


their  process,  and  allowed  me  to  buy  some  of  their 
specimen  sheets  of  beautiful  and  curious  designs. 
The  medallion  printing  is  especially  beautif  uL  and 
there  is  an  admirable  specmien  of  it  on  Messrs. 
Bacon's  card. 

Having  been  successful  in  obtaining  •(>«»«  infor- 
mation for  the  public  good,  I  will  not  deqiair  of 
more,  and  hope  that  we  may  be  able  to  persuade 


Swings  12in.  over  slides  and  dear  of 


TwELVx-nraK  IiAthe. 

rest;   driven  bv  cone  with  five 


„_,    _     dumffas  lor  a  2|!n.  bdt:  V 

back-gearing;  steel  spindle,  runniog  in  gunmetal  boxes;  rest  carriage  slides  on  ntmt  of  M; 
positive  screw  feed  by  gearing,  with  reverse  motion;  countershaft,  wrenches,  &c,  tntaodad 
for  turning  bolts,  screws,  studs,  and  other  small  work.  With  5ft.  bed,  to  turn  2ft.  &Ll0iif.- 
Wm.  B.  Bement  and  Son,  Industrial  Works,  Philaddphia. 


Messrs.  G.  Birch  and  Co.  to  give  us  a  description  of 
the  powers  of  their  new  cu>me-diuck,  and  Mr. 
Evans  to  give  us  an  article  (if  not  a  '^  pamphlet ") 
on  the  production  of  spirals  upon  the  spnere. 

I  have  also  received  from  a  kind  friend  in  America 
photos,  of  a  very  excellent  form  of  front-slide  lathe 
made  by  Wm.  B.  Bement  and  Son,  Industrial 
Works,  Philaddphia.  A  sketdi  of  the  section  of 
their  bed  I  give  at  Fig.  1 ;  it  is  not  to  scale.  This 
is  a  6in.  centre  lathe  znade  35  years  a|[0,  several  of 
them  being  in  use  at  the  present  time  m  their  shops. 
Though  very  convenient  in  some  ways,  they  have 
given  up  making  them,  because  "the  strains  are 
not  BO  evenlv  dirtributed  as  in  the  ordinary  f  onn. 
and  they  did  not  find  favour  with  the  machinists.*' 
It  would  not  follow  because  they  were  not  fitted  so 
well  for  rough  shop  use  that  they  would  not  be  the 
best  thing  for  amateurs.  I  send  you  a  photonaph 
of  the  Sin.  centre  size,  as  I  think  you  will  luce  to 
reproduce  it.  The  long  mandrd  and  ample  belt 
power  with  no  back-^ear  pleases  me  very  mudi. 
In  fact,  I  begin  to  thmk  I  must  go  across  to  the 
«  other  Bide,'^a8that  seems  to  be  the  right  country 
for  rose-engines,  front-slide  lathes,  &c. !  I  fear, 
however,  the  lathe-makers  I  keep  worrying  for 
information,  artides,  &c.,  would  not  grieve  much, 
though  some  of  the  smaller  lathe  men  m>m  whom  I 
try  to  extract  information  might  do  so. 

F.  A.  M. 

4,  Clarence-road,  Tunbridge  Wells. 


OTTTTINa    PITCH. 

[30185.]— I  H^vs  found  the  following  plan  of 
cutting  grooves  in  pitdi  ver^^  convenient,  and  think 
it  majr  m  useful  to  some  of  your  readers  who  are 
polishing  lenses  or  specula. 

I  use  a  common  dinner-knife  dipped  in  hot  water 
in  which  enough  soap  is  dissolved  to  make  it  coat 
the  blade ;  the  knife  cuts  evenly  and  easily  into  the 

Sitch,  and  does  not  split  it.  A  trial  or  two  will  give 
lie  best  temperature.  It  should  not  be  too  hot,  or 
it  presses  up  the  edge  of  the  cut,  and  the  pitch  may 
shdc  to  the  blade. 

I  have  also  tried  simply-  dipping  the  blade  in  hot 
water,  and  rubbing  it  ughuy  on  a  piece  of  wet 
soap ;  but  prefer  the  fonner  plan  as  most  conve- 
nient. 

It  is  as  wen  to  give  the  knife  a  rub  on  a  whet- 
stone, though  great  sharpness  does  not  appear 
necessary,  as  the  warmth  increases  the  cutting- 
power.  The  knife  should  have  a  dip  before  taldng 
eadi  cut.  laavant. 


OENTBIFnaAL  FOBOE,  SO-OALZJSD. 

[30186.] — This  subject  is  one  that  has.  perhaps, 
been  more  confused  than  any  other  in  the  nistory  of 
mathematics. 

For  a  general  discussion  of  the  subject  I  would 
refer  mv  readers  to  Clerk  Maxwell's  exodlent  littie 
book,  '^Matter  and  Motion,"  in  which  tiie  main 
errors  are  most  dearly  ix)inted  outj  but  the  case 
before  us  seems  to  me  worthy  of  specutl  attention. 

An  artide  on  page  293  of  the  Enqzibh  MaOHANir, 
June  7th,  1889.  treating  of  the  conical  pendult^u, 
made  use  of  tne  following  statement  about  the 
foroes  acting  on  the  pendulum  in  motion.  Suppose 
the  pendulum  to  rotate  about  a  vertical  axis,  ijet 
af  —  the  intensity  of  the  gravitation,  and  a%»  that 
of  the  centrifugal  force.    Complete  the  paxmlldo. 


gram  aihf^  then  there  will  be  three  foraiM 
miMrmm  acting  at  the  point  s,  these  thxw  bos 
tne  vertical  gravitative  xoroe  a/,  the  hoiizantai 
centrifugal  foroe  at,  and  the  tensile  reiiMtiBoeaf 
the  arm  a  b,  which  latter  will  equal  the  leialiDt 
a  A  of  the  other  two  foroes,  and  act  in  &e  asi 
straight  line  with  it.  Now  the  two  most  obriou 
objections  to  this  statement  are : — 

1.  The  forces  are  not  in  eqnilibriimif  but  tn  JSO' 
dudxig  uniform  motion  in  a  cireU. 

2.  It  is  a  law  that  if  a  body  be  descrihisg  &a^ 
oular  path  with  uniform  velocity,  it  is  acted  on  I? 
a  force  in  the  direction  of  the  centre  of  the  drde. 
whereas  in  the  «bove  the  force  is  represeotodu 
acting  away  from  the  centre. 

Tliese  errors  are  very  cemmon,  and  arise  (1)  fns 
a  misconception  of  the  above  law 'about  wdka 
motion  in  a  oirde ;  and  f2)  ftovx  tiie  notion  ihaiti 
forces,  acting  on  a  boay  moving  unifondf  i*  : 
eirelef  are  in  equilibrium. 

With  regard  to  1,  what  is  the  meamng  of  &9 
law  ?  Clearly  this : — ^A  body  cannot  move  unifaiaiT 
in  a  circle  umess  it  has  some  exteraal  force  or  fcras 
acting  on  it,  and  the  resultant  of  the  racolTedputi 
of  these  forces  in  the  direction  of  the  lisf  from  tfe 


body  to  the  centre  of  the  drde  is  not  sero,  snd  t^ 
towards  the  centre  of  the  cirde;  in  f act,  t2ii«  fci^ 
is  not  another  external  foroe  arising  mcae^v « 
itself,  bat  is  the  effective  force  in  th*  ^«^  < 
the  centre  of  the  cirde— i.e.,  tb»  rasultint  of  w 
resolved  parts  of  aU  the  ex*«flB*l  fowai  in  tt« 
direction  of  the  centre  of  th*  c''^®.-  ^^ 

The  second  point  is  ••o'*  obvious.    The  fun* 
actinffon  a  body  movH?  ^^i  uniform  velodty  m« 
drde,    unlike   th*-*   acting   on   a   body  mow* 
uniformly  in  a  vf^^^  l>ae,  are  not  in  w^oiHbtm 
but  are  proi^*'^  ^  oonstant  aocderatton  in  tw 
direction  o'  ^®  centre  of  the  drde.    The  oooiw 
pendului*  diould,  therefore,  with  aoouracy  be  tteiw 
as  f olV^^ :— The  foroes  acting  on  the  bob  axe-itK 
^Qjp&t  aotinff  vertically  downwards  and  oomDMc^T 
represented  by  af.  the  tension  of  the  rod  a  )  coa* 
j«etdy represented  by  '  ^/  ^^  resultant  of  thw  ii» 
force  acting  horizontally  inwards  towards  Che  oalrt 
of  the  drde  in  which  the  bob  is  moving.  ThenAfK** 
if  we  drop  hk  perpendicular  on  the  hoxismu 
through  a  A  A;  s  cyfand  ak  represents  the  Mntti" 
petal  force. 

If  the  pendulun  is  performing  N  rsvdotioBi  jc 
second,  we  knov  therefore  that  «Jfca 4 ff*K^^, 
where  m  is  t^  '-il^-.wi»4li«ieto<< 


JpLT  26,  1689. 
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the   drde,  and  i  £  b  n ;.     Tbertion,  if  I 

tbs  hsigfat  of  6  vertically  above  ak  ^   ^ 


This  remit  of  c 


S^  ■ 


]  lie  modified. 


.         B  require*  t 

when  we  oonnder  the  weight  of  tht 

have  thiu  ■irivod  ot  tlie  aome  remit  aa  the  article 
ID  qneatioD,  aitd  though  the  matliod  uiaj  •eeni  to 
■ome  ot  miall  importanoa  in  thit  mm,  it  ehould  be 
remambarsd  tliat  the  immenie  ajnoont  of  confuiioii 
that  mch  methodi  tutve  led  to.  requires  a  careful 
avoidasce  of  even  the  utmbUiKe  of  error :  for  this 
roUDU  I  haveaTaidedD'Alemhait'ipiiiuapie,  vhich 
often  Binpliflca  problenu  on  centripetal  force,  but 
has  a  dangarooa  maemblance  to  the  enoneoiu 
method  pointed  out  abOTB  ;  the  piindple  I  refer  to 
ii  that  the  reversed  effectiTe  force  is  in  equi- 
librimn  with  the  sxteroal  forces,"  and  is  very 
luaful  if  care  he  taken  to  point  out  the  method 
emptoved. 

Horlhoniagh,  July  13.  H.  D.  Omxay. 

A  SSAQI,7  DISZASB. 

[30IB7.}— Ths  Qmo  Hills  have  over  been  noted 
for  the  moet  dsadlv  form  of  malarial  fever.  Whan 
they  were  first  visited  by  a  party  of  English  mili- 
toiy  offioeis  over  halt  a  centurr  ago,  everv  one  of 
tham,  exoept  one  individoal,  died,  The  climate  is 
hot  and  hamid.  The  soil  conaistsof  deoayingvege- 
table  (tmta.  Perhaps  arsonical  treatment  (as  iomy 
omi  case,  when  attacked  by  eerious  oompticaKonB 
of  spleen  aod  liver  eoagsstions  during  the  coona  ot 
an  epidemic  fever  peooliar  to  Central  India)  may 
be  found  effective. 

A  Calcutta  paper  writei :— "  The  deadly  malarial 
level  known  as 'Kala-uar,'  which  was  first  he«d 
of  in  the  Qaro  Hills,  and  ha*  since  made  its  war  up 
the  Assam  Valley,  is  now  mging  with  great  vim- 
leiMM  in  the  Oauhali  and  Barpeta  districts.  The 
dissaas  is  alntost  inraiiably  fatal,  although  its 
victims  may  linger  in  soma  cases  for  months,  or 
even  for  yean,  before  they  finally  anocnmb.  Many 
remedies  have  been  tried,  but  all  alike  seem  useless. 
A  ooirespoodalt  who  has  seen  mnoh  of '  Kala-anr ' 
intonna  na  that  he  haa  never  known  of  a  genuine 
cure.  The  first  symptoms,  he  says,  are  alight  fever 
and  an  eolargemeat  of  the  spleen  and  liver.  Sub- 
aeqneotly  there  is  an  axtraoidinaiy  dbaaga  in  the 
oompleiian  of  the  person  attacked,  who  tiurna  either 
block  or  yellow,  and  ia  thssi  past  hope.  Oor  oorre* 
VondMit,  who  haa  Httla  doubt  that  the  diseasa  is 
oontoKtoiu,  ascribes  its  qxead  to  the  vnBniotcoolica 
from  the  Qaro  Hills  and  Goalpara  into  Eamroop 
on  tbeir  way  to  TJppor  Assam.  Whether  this  is  so 
or  not,  the  population  of  the  afl*ct«d  disliicts  is 
likely  to  akow  a  oonsidsrable  diminution  within  the 
next  tew  yean  nnlass  a  core  for  '  Kala-axar '  can 
be  found,  and  nnuioal  intareat  attaches  to  the 
<^orts  whiiA,  by  direction  ot  the  Chief  Commii- 
^  ~  IT  being  made  to  discover  a  succeMful 


matlKxlof 
ASSnxOAK  OBQAV  v.  HAIUirOinXTH. 


IB  takes  off  his  boots 
it  of  the  harmoaium. 
n  I  put  to  Mr.  Canon,  and 
—  ..  „,-__  why  "  expression  "  cannot 
be  obtuned  on  the  A.  O.  ?  The  sipressian  stop,  a 
mere  maolianical  device,  can  be  fitted  to  the  A.  O. 
u  well  M  to  the  humonicm,  so  that  all  that 
■  this— that  he  prefers 

, uodenitand  how  to  get 

,  — _jo  oatof  the  A..0.  Tell  us  vAy,  Meesieurs 
CnCios,  U  yon  please?  It  is  purely  a  mechanical 
.«-; ».. .,  .-^uit     Ifthelattar, 


IHB  L.  AWD  N.W.  BAIZiWAT'S  NEW 
OOKPOtJHD  LOCOMOTIVB  "  TBU- 
TOHIO." 


S^"' 


Ths  "Teutonic"  is  the  first  ot  a  class  of  mf, 

whidi  have  been  eonstmcted  tor  working  the 
Renanl  eipms  snvioe  of  ttia  line,  and  not.  as  some 
mda  seem  lo  believe,  for  ttt  Scotch  traffic.  This 
«ss,ortheTenton{aelass,  ot  locomotive  Is  one  of 
wsthrM-CTtindai  compounds  bnilt  on  Mr.  Webb's 
1,  and  embodies  all  the  improvsmaitB  whidi 


nve  soffgeatsd  themaelvee  during  the  running  ot 
™e  eariier  compound  engines.  The  leading  par- 
gqlaw  are  the  same  as  in  Hie  "Dreadnought," 
hnQt  some  five  yean  ago,  and  whidi  oommoiead 
nuining  in  Sspiember,  1884.  The  resemblance, 
Ijowover,  ceases  in  this  teapaot— that  in  the 
Teutonic "  the  driving-wheeJs  are  7ft.  lin.  in 
■hametor,  instead  of  Sft.  3in.,  while  ths  Isadlng 
whsels  are  4tt.  Itin.  instead  ot  3tt.  din.  A  mmonr 
has  been  eitan^ety  drenlated  as  to  the  piobafaflify 
™  the  North-Weatem  Company  starting  this 
MiMsr  what  wiU  Iwnaeftifth  be  known  in  the  nil- 


>1  of  the  daily  pwers  gave  torth 
liere  were  severJ  engines  being 


way  world  as  the  railway  race  to  SeoUand,  and 
some  colour  seemed  to  be  given  to  this  report  from 
the  fact  that  several  of  I'     '   " 
to  the  public  that  there 

built  m  Crewe  works  ot  such  enormous  strength, 
together  with  the  facility  ot  running  at  a  high  rate 
ot  speed,  that  ths  rival  company  would  tuve  no 
chance  it  the  keen  competition  which  existed  lost 
summer  wen  renewed.  I  hear,  however,  that  the 
North- Western  Company  will  not  be  the  first  to 
start  this  insane  race  to  the  North,  and  that  any  re- 
port* lo  the  contmy  are  utterly  devoid  ot  toonda- 
tion.  Ths  only  new  oompound  enginee  whioh  have 
been  built  in  C&ewe  are  those  tormW  the  type  we 
now  illDittBte.  The  "Teutomo"  first  bsgan  to 
run  in  April,  and  has  done,  and  is  doing,  daty  be- 
tween Loudon  and  Crewe,  and  between  Crewe  and 
Carlisle,  drawing  heavy  trains  at  a  speed  which 
gives  the  utmost  aatiitaotion.  X.  T. 

BAILWA7    SiaNAZi    BBTTmNS. 

[30190.]— The  annual  return  relattne  to  the 
signal  arrangments  has  recently  bean  pubhshed  for 
the  year,  ending  31st  December,  1888,  from  whifdi 
I  havft  oompil«d  the  summary  relating  lo 


[30191.1— la  reply  to  "A.  S.  L.,"  the  ste^nst 
gradient  I  know  of  in  the  North  ot  England  is  on 
uiat  portion  of  the  North  Eastern  Railway  known 
OS  the  Hartlepool  and  Ferryhill  branch,  near  to 
Coihoe  Bridge  Station,  where  (he  trains  have  to  b« 
assisted  by  a  stationary  engine  and  rope,  with  &»- 
quently  two  looomolives  working. 

The  locos,  with  belt-cnuik  motion  were  dcngned 
by  Mr.  Richard  Boberln  (Shaip^  Koberts,  and  Co.), 
and  bnilt  for  the  Dublin  and  Kingstown  Railway, 
Ireland.  They  were,  however,  soon  laid  BSiM. 
(See  Colbum'i  "Locomotive"  for  particulan.) 

Will  "  A.  S.  L."  lumjly  a  sketch  giving  a  fairly 
correct  ontUne  of  the  engina  he  mentions  with 
vertical  cylinders.  I  knew  several  on  the  Stockton 
and  Darlington,  and  Stockton  and  Hartlepool  Rail- 
ways, coal  engines,  and  in  nearly  every  case  the 
vaivegear  differed  m  BomareepectsssimproTemBnte 
tarept  m.  Theee  enginee  were  for  the  most  part 
relniilt,  but  some  were  sold,  and  others  went  to  tha 


any  of  the  above. 
THE  ABSOLUTE  BLOCK  SYSTEM. 


Total  length  ot  nulway  opened 
tor  paaaenger  tramc 

Distance  woriced  on  the  absolnto 

block  fl-stem. 

Double. 

Single. 

Double. 

Single. 

Miles. 

fffl 

mi 

MUes. 

m 

Miles. 

B,67i 

'■iI3 

MCas. 

9,941 

ia,687 

It  will  thus  be  seen  that  the  total  length  of  line  i 


9  of  h 


■■  year 


miles,  of  which  13,026  miles  orentomed 
asworked  on  the  block  system.  There  are  411 
miles  ot  single  railway  upon  which  only  one  engine 
at  one  time,  or  two  coupfsd  ti^ether,  are  allowed  ; 
thns  leaving  a  balanoe  of  3.251  miles  which  are  still 
worked  upon  inefficient  prindples,  and  requiring 
the  introduction  ot  the  abaolute  block  BTBtam. 

With  r^srd  to  interlocking,  the  following  table 
shows  that  the  requirements  of  the  Board  of  Trade 


WHAT   DO   WX   BSBP 

[301920— Thb  above  question  mav  have  sufScieot 
interest  fat  your  readers  to  justify  a  few  morn 
remarks  on  the  subject. 

I  think  your  able  correspondent  "F.B.A.B." 
confounds  the  act  of  seeing  with  the  thing  seen. 
The  picture  on  thOTetina  is  not  seen  when  theoptitt 
nerve  is  cut ;  but  then  nothing  at  all  is  seen.  Whso 
the  [Hctnre  is  connected  with  the  brain,  something 
very  like  the  picture  is  seen.     Break  the  conneotion, 


INTERLOOKINO  OF  SIQNAI^. 


Number  of  oases  in  whidi 
on  a  level  by— 

not  been  oompUed  with  in  the  following  re^eoU  :— 

— 

1 

}" 

1 
1 

t 

ll 
1 

rignsj  and  point 

IntariockinB:      ot 
signal  anJ  point 
levers. 

Addition  of  safety 
points  in  caseeof 

Have. 

Have  not. 

Have. 

Have  not. 

Have. 

Havnnot. 

Sootland 

IreUnd 

434 

100 

18,2M 
3,219 
1,33S 

IS 

284 

28,964 
4,41S 

1,222 

2,304 
938 
931 

29,224 
4,402 

1,278 

2,034 
952 

875 

18,426 

637 

Total :  United 
Kingdom   .. 

5,611 

1,S36 

22,882 

8,466 

34,592 

4,173 

34,904 

3,861 

22,207 

2,482 

.f73c .... 
3,861  instances ;  also.thatn 
fewer   than   2,4^2   pairs  of   "sa^W  points"  i 
required.  Olament  B.  Btrattim, 


and  we  see  nothing.   Doea  not  this  go  some 
to  prove  that  what  we  see  is  the  picture  F 
"F.B.A.a."  seems  to  adopt  the  por- ' 

that  we  see  the  external  object.     Doea  tt 

objeot  then  change  when  we  use  a  glass  which 
alters  its  colour  or  its  shape,  or  turns  one  object 
iatoadoassi?    Feriiqa,  howevar,  heattacfaMwna 
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other  meaning  to  the  phrase  "  we  become  oonscious 
of  the  presence**  of  the  object.  What  object? 
and  how  is  it  present  ? 

▲  great  part  of  thepractical  work  of  the  optician 
turns  on  the  principle  that  eyery  change  in  the 
picture  on  the  retina  makes  a  corresponding  change 
in  the  thing  seen.  A  simple  explanation  of  t& 
fact  would  be  afforded  if  tiie  thing  seen  tnrned  out 
to  be  the  picture. 

Buxton,  July  16.  W.  H.  S.  Konok. 
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[30193.] — ^I  8BB  amongst  other  things  in  your 
TBluable  paper  last  we^  an  account  of  a  pipe 
wrench recentljrpatented by  Frayn  and Gksodyear, 
of  Plymouth.  Where  there  is  anything  new  or  to 
patent  in  these  I  am  at  a  loss  to  see,  asl  have  used 
three  pairs  exactly  the  same  for  the  last  ninf  yeara. 
There  were  formerly  four  pairs  made  by  one  of  tiie 
smiths  hare  about  14  ^ears  since,  but  one  pair  were 
left  down  in  Yorkshire  about  nve  years  ago ;  the 
others  are  in  use  almost  every  day. 

W.  Davison,  Fitter  and  Turner. 

114,  Browney  Collierr,  near  Durham, 
July  22. 

BBUOINE. 

{30194.]— Many  thanks  to  those  gentlemen  who 
so  kindly  answered  my  query.  I  am  perfectly 
aware  of  the  antiauity  of  the  test,  and  also  am 
aware  that  it  is  well  known ;  but  what  I  wanted  to 
know  is  whether  or  not  any  Te&der  wns  praetieallu 
acquainted  with  it.  There  is  a  difference  between 
practical  work  and  theoretical  work :  it  is  one  thing 
to  know  how  to  work  a  process,  but  it  is  another 
matter  to  be  able  to  work  that  process.  Perhaps 
also  some  of  the  same  gentlemen  would  like  to 
know  that  this  chemist  has  been  engaged  in  some 
of  the  other  colour  reactions  to  do  wi^  nitric  acid 
for  years  past.  P.  W.  STason,  F.S.S., 

Consulting  Electrician  and  Chemist 

THE  DAKaEB  OF  WATBB-FILTEBS. 

{30195.]— Ik  your  issue  of  the  12th  inst.  you  give 
M  interestmg  report  by  Dr.  G.  T.  Swarts  on  the 
above;  similar  results  being  certified  to  by  most 
scientific  observers  of  the  day. 

I,  like  the  majori^  of  persons  who  object  to 
dnnkmg  dirty-looking  water,  tried  the  regular 
filters  of  the  trade ;  but  gave  them  up  as  unsatis- 
factoi^.  I  now  use  a  common  glass  funnel  of  large 
capacity,  and  in  it  the  ordinary  filter-papers  used 
bv  anvlytiGal  chemists,  which  are  changed  every 
other  day.  The  result  is  most  satisfactory,  as  the 
water  appears  bright  and  dear,  is  jpleasant  to  the 
taste,  and  the  diuiger  of  svnulowmg  unnecessary 
tens  of  thouaands  of  microbes  is  reduced  to  a  mini- 
mum. This  filter  has  alao  the  merit  of  being  very 
cheap.  O.  BTB. 

BLOWFIFE  ANALYSIS. 


balloon,  and  the  other  for  the  purpose  of  malrfnflr  a 
parachute  descent. 

The  parachutist  left  the  balloon  when  about 
8,000ft.  high,  the  sun  shining  and  the  sinr  clear  and 
calm.  After  the  parachute  dropped  the  balloon 
ascended  rapidly,  with  a  wavy  motion,  to  a  great 
height— much  over  two  miles— and  then  descended 
in  a  steady  manner,  carried  by  the  wind  towards 
the  village  of  Bumage.  During  this  time,  by 
means  of  a  telescope,  the  man  was  seen  to  leave  the 
car  and  do  something  in  the  hoop  of  the  balloon, 
leaving  the  mouth  apparently  secured  to  the  hoop 
after  he  had  returned  to  the  car.  When  the  balloon 
descended  to  about  three-quarters  of  a  mile,  it 
seemed  only  half-full  of  ^as,  and  was  coming  down 
at  a  great  speed,  revolvmg  once  a  minute.  At  a 
Quarter  of  a  mile  hiffh  the  top  seemed  to  have  a 
slight  depression,  and  the  balloon  suddenly  elon- 
gated and  fell  like  a  stone,  the  unfortunate  aeronaut 
being  killed  on  the  spot. 

No  ballast  was  foimd  in  the  car,  and  the  only 
explanation  of  the  collapse  given  at  the  inquest, 
supposed  that  the  mouth  of  the  balloon  was  forced 
against  the  network  by  the  air  and  torn  during  the 
descent. 

As  I  cannot  reconcile  this  with  the  fact  that  in  the 
Leicester  accident  the  balloon  was  intact,  and  that 
the  valves  and  line  were  in  working  condition  in 
both  cases,  I  should  like  to  know  Tl  any  of  your 
readers  can  give  a  more  satisfactory  cause  for  these 
rapid  descents. 

My  own  opinion  is  that  the  imf ortnnate  man  mis- 
calculated the  quantity  of  gas  that  he  ought  to  have 
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kept  in  the  balloon,  for  the  Manchester  gas  is 
heavy,  and  only  lifts  281b.  for  l,000oub.ft.  There- 
fore, the  balloon  half-full  of  sas  would  not  carry 
much  more  than  four  hundreaweight,  and  as  the 
balloon  and  aeronaut  could  not  be  less,  there 
would  be  no  ballast  to  check  a  too  rapid  descent. 

In  a  rapid  descent  the  wedge  form  obtained  by 
fastening  the  mouth  to  the  hoop  would  compress 
the  gas,  and  it  would  therefore  pass  out  through 
the  mouth  at  a  speed  in  proportion  to  the  rapidity 
of  the  descent.  In  the  Leicester  accident  the  quidc 
descent  was  attributed  to  meeting  with  a  cold 
current ;  but  the  gas  must  have  got  out  of  the 
balloon  someway,  as  the  amount  left  in  the 
envelope  was  too  small  to  be  due  to  condensation. 
The  statement  I  saw  was  500ft.,  but  it  may  be  a 
misprint  for  6,000.  Even  then,  with  heavy  gas  the 
quantity  is  too  small.  J. .  Sutoliffe. 


[30196.]— Coi..  W.  A.  Bobs  wants  to  know  what 
I  Aall  say  as  to  the  publication  of  details  of  manu- 
facture of  my  blowers  and  furnace.  It  does  not 
mattOT  in  the  slightest  degree,  except  that  it  has 
toe  advantage  of  being  a  very  good  advertisement 
tx)  us,  all  free  gratis.  As  a  matter  of  fact,  we  hold 
our  own  only  so  long  as  we  make  apparatus  better 
than  others,  and  people  learn  in  time  that  it  does 
not  pay  them  to  spend  time  attempting  to  manu- 
facture apparatus.  As  an  example,  although  I 
myself  am  accustomed  to  small  mettd- work,  and  we 
have  workmen  quite  capable  of  maldng  a  mioro- 
soone  stand,  I  should  not  think  of  attempting  to 
make  one,  as  I  know  I  could  neither  mal^t  so 
cheaply  nor  so  well  as  those  who  make  this  ^iiyw  of 
work  their  special  study.  Thoa.  Fletcher. 

BOTTONB'S  DEPOLABISEB. 

[30197.1—1  wnoB  that  "F.R.Met.Soc.,"  in  re- 
plying to  a  correspondent,  says :— "  Bottone's  (?) 
depolariser  is  chromic  add."  This  is  not  correct ; 
my  depolariser  contains  chromic  add,  along  with 
ddorate  of  potash.  On  the  addition  of  sutohuric 
acid  to  this  mixture,  chloric  add  is  set  free,  and 
this  wonderfully  increases  the  "  staying  "  powers  of 
ttie  c^mic  aad,  and  gives  off  no  noxious  fumes. 
But  it  must  be  used  according  to  the  instructions 
sent  oat  with  it  to  obtain  the  best  results. 

S.  Bottono. 

BALLOON  ACOIBEITTS. 

£30198.]— Two  similar  balloon  acddents  have 
Utely  happened  at  Ldcester  and  Manchester.  As 
soma  of  your  readers  are  interested  in  aeronautics, 
I  send  the  following  particulars  of  the  fatal  one  at 
Manchester: — 

The  balloon  was  made  of  cambric  doth,  and  re- 
ported to  contain  34,000c.ft.  of  gaa.  It  was  filled 
^  P^^^^^'  ^^  ^^'^^  28,00Oc.ft.,  losing  some 
of  its  lifting  power  in  being  carried  thr«e-qaarters 
of  a  mUe  to  the  place  from  which  it  ascended  on  the 
zmceoourse. 

Two  persons  ascended,   one  in  diarge  of  the 


TeatlzLff  Filtering  Paper.— In  testing  filtering 
paper,  one  feature,  among  others,  should  be  specially 
paid  attention  to— namely,  the  rapidity  with  which 
liquid  will  spread  over  a  given  surface.  This  may 
be  ascertained  by  fastening  to  a  frame  a  series  of 
equal  strips  of  various  filterixig  papers,  and  then 
immersing  them  simultaneously  in  water.  The 
exact  time  of  immersion  being  noticed,  it  only 
remains  to  wait  untU  upward  diffusion  stops,  and 
then  to  read  off,  on  the  scale  to  which  each  strip  is 
fastened,  the  degree  or  mark  to  which  diffuaon 
extended. 

At  a  recent  meeting  of  the  Verein  fiir  Eisen- 
bahnkunde  in  Berlin,  the  rail  sections  in  use  in 
Oermany  and  America    were    discussed.     Herr 
Zimmermann   stated   that   in   Germany   the  rail 
heads  have,  without  exception,  dther  vertical,  or 
in  many  cases  converging^heads  narrower  at  the 
bottom  than  at  the  top— ddes.    In  America,  the 
^Railroad  Gazette  says,  on  the  contrary,  the  heads 
are  flaring,  wider  at  the  bottom  than  at  the  top,  the 
object  sought  by  this  form  of  head  being  a  large 
bearing  for  the  angle  plates.    The  usual  amount  of 
bearing  surface  under  the  head  with  them— i.^.,  the 
German»— appears  too  small,  and  in  America  it  is 
increased  b;^  fiarin^  the  ddes  of  the  rafl  head.  Herr 
Stambke  said  that  m  case  a  change  in  the  form  of 
the  rails  at  present  in  use  on  the  Continent  should 
be  had  in  view,  not  only  would  the  widening  of  the 
bearing  surfaces  for  the  joint  splices  according  to 
the  American  model  come  into  condderation,  but 
above  all  things  the  widening  of  the  bearing  surface 
for  the  wheels,  and  the  increase  of  the  s&ness  of 
the  rail  section.    The  rapid  hollow  wearing  of  the 
treads  of  the  wheels,  requiring  a  frequent  turning, 
necessarily  calls  for  increase  in  the  bearing  surface. 
An  increase  in  the  depth  of  the  rail  head  for  in- 
creasing the  durability  of  the  rail  he  did  not  con- 
dder  necessary  or  effective.    When  sted  came  into 
use  the  weight  of  the  rails  was  reduced,  because  of 
the  greater  resistance  of  the  sted,  and  of  the  greater 
first  cost  of  the  material.    The  stiffness  of  &e  rail 
has,  however^  suffered  condderably  thereby.    The 
new  rails  spring  more  from  the  passage  of  heavy 
and  rapid  trains,  and  the  permanent  way  is  not 
rigid  enough.^   The  ideal  for  a  permanent  way  is  to 
so  construct  it  that  the  pressure  due  to  tiie  loads 
upon  it  may  be  distributed  over  the  greatest  posdble 
surface  of  the  road  bed.    A  stiff,  heavy  rafl  dis- 
tributes the  pressure  over  a  greater  number  of  ties, 
and  consequently  a  i^reater  sui^oe  than  a  more 
flexible  rail.     The   ties   lying  directly  under  the 
wheels  are,  with  light  rails/heavily  loaded,  while 
those  lying  between  the  wheels  may  be  subjected  to 
no  load  at  all. 


[68191.]— Wounda.— I  promised  to  tdl  too,  « 
m  V  return  from  my  visit  to  the  Pizib  Erii^tiflt^ 
wnat  I  and  my  sister  Millie  had  done  is  thenutta 
of  havinjs  our  nipples  pierced  aad  hamg  is^ 
inserted  in  them.    We  stayed  in  Paris  much  ha^ 
than  we  had  intended,  and  onty  aixxved  athone} 
few  days  a^o.    I  should  very  mudi  have  liked  &> 
hear  again  nom  "  Fanny,**  -wham  answer  appeind 
in  your  number  for  May  10th,  aad  to  koov  «U' 
are  the  inconveniences  soa  has  experienoad  dansr 
her  five  years  continuous  wear  of  the  rin^  Itiibk 
the  troubles  cannot  have  been  very  aenons,  oriic 
would  not  have  continaed  to  endon  them.  I «» 
fortunate  enough  to  obtun  in  Paris  all  the  infonai- 
tion  which  I  could  have  dedred.    Soon  after  oc 
arrival   there   we   made   the  acquaintanoe  ofu 
American   lady,    who   had   taken  her  degrw  in 
medicine,  and  was  staying  in  Paris  in  orda^ 
study  a  special  subject  at  one  of  the  hoqiiUh.  I 
consulted  her  as  to  any  dangor  likdv  to  arise  ina 
having  the  nipples  pierced,    she  could  not  giTeiu 
any  opinion  m>m  ner  own  knowledge,  botoffeni 
to  make  inquiry  of  the  surseon  at  her  hoqntai.  Ht 
told  her  that  he  did  not  wink  any  daog»  would 
arise  from  the  operation  if  cars  were  tan»  not  ^ 
injure  the  breast.    He  knew  peraonallv  oiieiadf. 
and  had  heard  of  others,  who  had  unoei^gooe  ^ 
operation.    He  kindly  gave  xu  an  intrododiim  to 
the  lady  mentioned,  and  we  vidted  her.    We  fond 
her  very  obliging,  and  die  gave  ns  all  the  ptr- 
ticulars  we  wantML  to  know.   She  had  been  weain; 
the  rings  more  than  three  years,  and  dniingifaa: 
time  had  had  two  children ;  the  younger  of  ▼hiok 
she  was  at  the  time  nurdng  herself,  wnich  ii,  I  la 
told,  not  a  common  custom  witii  Pariaian  mothen. 
She  did  not  find  any  inconvenience  from  weaiinf 
the  rings,  ndther  did  they  seem  to  incommode  tiltf 
child,  who  seemed  in  very  good  health.    Tbii  hdj 
told  us  that  die  had  first  worn  the  riots  a  fev 
months  after  her  marriage,  at  her  husband  adesi!; 
smd   that  they  had  betti  inserted   bj  a  oeitus 
Madame  Beaumont,  who  made  thepenbrmanccof 
the  operation  a  i>art  of  her  bnainets.    Wa  obtiind 
her  address,  ana  made  an  appointeient  to  vifitbar 
We   found  her  occupying  an  degantlv-fundtid 
a]partment  in  a  street  leading  from  tne  Bve  di 
Rivoli.    She  is  a  nice,  pleasant,  middle-aged  la^. 
and  along  with  her  was  one  of  her  daoghten,  aloe 
girl  of  about  eighteen.    Madame  B.*8  bosmsB  a  1q 
mimster  to  the  little  wants  and  reqnirsmedi  «f 
ladies,  such  as  hair-dyeing,  enamelling^  con  doc- 
toring, piercing  their  ears,  and  occaaonaDT  iho 
their  nipples.    She  has  quite  an  aosortment  of  line 
gold  rings  made  expressly  for  tiiis  purpose,  aod  me 
snowed  us  that  both  heraielf  and  her  daughter  wm 
at  the  time  wearing  them.  The^  were  ra^er  lainr. 
but  thinner,  than  our  own  rings  which  veaad 
brought  along[   with   us.     Madame  B.  hai  in- 
vent^    an     instrument     for     the    puipoae   of 
insuring     that     the     perforation     ia    made  a 
the    proper    direction    through   the   nipple,  ad 
without   any   chance  of  failure.    It  ia  eomsthos 
like  a  sugar  tones   in  form,  but   instead  of  the 


between  the  inner  ends  of  the  tubes  by  meaaiof  i 
screw  in  the  handle,  a  piercer  can  be  pesBed  throa^ 
the  whole  without  any  chance  of  deviating  fran  iti 
proper  course.     Our  own  zings  being  rather  too 
thick,  we  purdiased  two  pairs  from  Mdxne.  B.,  and  L 
being  ddest,  was  to  be  first  operated  on.   I  nid 
confess  I  felt  very  qualmish,  and  almost  repentd 
having  consented  to  it.     However,  I  could  not  sow 
retreat,  andlhad  to  make  the  best  of  it.    MdmaB. 
asBurea  me  ^at  the  pain  would  not  be  giest,  s>  I 
purtialljr  undressed  and  seated  mysdf  on  a  oooeh 
by  the  dde  of  Mdme.  B.,  who  passed  her  ana  rood 
my  neck  and  hdd  me  steaduy.    Mdme.  B.  ihsi 
bathed  my  li^ht  breast  for  a  few  minatei  wi^ 
something  which  smelt  like  benioline.  and  seemd 
almost  to  freeze  it.    She  then  adjusted  the  instni- 
ment  to  the  nipple,  and  screwed  it  up  seeardf, 
and  then,  almost  before  I  was  aware  of  her  intes* 
tion,  she  plunged  tiie  piercer  throng  the  ttthet.  j 
scaxcdy  zdi  its  paasa^  through  my  nipple,  wma 
seemed  almost  insendtive.    She  then  nnscsewedad 
removed  the  tongs,  leaving  the  piercer  still  Masi 
through  the  nipple,  the  point  of  a  ring  haing  tba 
put  into  a  hollow  m  the  base  of  the  pisroar,  us 
ring  was  pasabd  through  the  nipple  and  dosed.  Tv 
whole  operation,  excepting  the  bathinfft  didsoM 
believe,  occupy  a  minute.    I  f  dt  soarouj'  any  {do* 
and  only  a  drop  or  two  of  Mood  flowed,  whioh  «^ 
at  once  absorbed  by  a  little  styptic  wooL   Ky  w» 
nipple  was  then  pierced  in  like  manner.   I  am  •«> 
I  was  not  ten  minutes  under  Mdme.  B.'s  haidi»  id 
should  never  have  imagined  that  the  opvditti 
oould  have  been  so  qnidc^  «nd  neatly  gtond; 
My  sister  Millie   then,  bad  her  turn.   jSt^ffftm 
to  fed  it  a  little  aapn  tliAn  I  luid  don«bf«*^ 
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the  piercer  went  through  her  nipple  tlie  first  tame 
ahe  uttered  a  little  scream ;  but  I  think  she  was 
more  frightened  than  hturt,  as  she  did  not  scream  at 
the  second  piercing.  Mdme.  B.  charged  us  10  francs 
each  for  performing  the  operation,  and  30  francs 
per  psjr  for  the  gold  rings.  She  told  us  that  we 
were  the  first  Ei^lish  lames  who  had  visited  her  for 
the  purpose  of  havins  their  nipples  pierced,  but  that 
ahe  oaa  had  several  American  ladies  visit  her,  and 
many  from  France  and  other  parts  of  the  Continent. 
On  tne  whole,  we  were  much  pleased  with  our  visit 
to  her,  and  glad  that  we  had  found  the  facility  for 
carrying  out  our  wishes  much  more  conveniently 
than  we  could  have  hop«d  for  in  London.  Some 
little  time  after  we  had  quitted  Mdme.  B.'s  I  began  to 
fed  sensation  returning  in  my  breasts,  and  before 
long  I  could  have  fanciM  that  the  zings  were  red 
hot,  the  irritation  was  so  intense.  Fortunately  we 
were  soon  back  at  our  hotel,  and.  hurrying  to  our 
chamber,  we  spent  the  next  few  nours  in  bathing 
our  breasts  with  camphorated  water,  which  Mdme. 
B.  had  recommendea  us  to  use.  After  a  time  the 
pain  subsided,  and  we  were  able  to  dress  and  go 
about.  We  continued  to  use  the  camphor  water  for 
some  days,  as  occasion  served,  but  had  no  recur- 
rence of  the  pain.  I  wore  a  pad  made  of  several 
thidmeeses  ox  wadding,  over  the  breasts,  to  prevent 
the  edge  of  my  corset  from  rubbing  the  rings,  and 
this  I  still  wear  for  the  present.  It  is  now  about 
eeven  weeks  sinoe  we  had  the  zings  inserted,  and 
the  wounds  in  our  nipples  are  fast  healing.  The 
perforations  are  made  directly  through  the  centres 
of  the  nipples,  but  so  that  the  rings  do  not  quite 
touch  the  breasts.  Coitstangb. 

r68612.]~Flatt0ning;  Wood  for  Fretwork.— 
I  nave  just  noticed  this  query,  and  suggest  hot 
water  for  straightening.  I  have  cut  out  a  large 
quantity  of  fretwork,  and  my  plan  was,  when  my 
pattern  was  cut  out,  to  remove  the  design  hy  soak- 
mg  it  in  boiling  water.  My  pieces  have  at  times 
bc«n  so  large  that  I  had  to  resort  to  a  large  tea- 
taray  as  a  holder  for  t^e  hot  water,  and  I  do  not  think 
a  single  piece  of  work  has  not  passed  through  this 
process,  and  I  may  say  the  pieces  have  been  thick 
and  thin — less  than  ^in.  up  to  nearly  ^in. — and  I  do 
not  know  what  a  waipea  piece  is.  There  is  only 
one  care  to  be  taken — that  is,  keep  vour  wood 
turned  so  that  the  turning  over  should  keep  the 
wood  straight,  and  then  to  stand  the  wood  on  end — 
that  is,  the  grain  of  the  wood  to  run  upright. 
Some  will,  I  know,  object  to  this  soaking,  as  it 
brings  out  the  grain,  &c.,  but  have  not  found  anv 
objection  in  i£ai  shape  mjriielf,  and  the  work  will 
bear  any  amount  of  inspection.  J.  C. 

[68639.]— Kegaaoope.— Many  thanks  to  F.  W. 
Mason  for  his  detailed  sketch  of  a  megascope,  but 
why  it  should  be  so  difficult  to  oonsteuct  I  cannot 
see.  Provided  the  lens  is  the  right  one,  and  the 
light  is  strong,  a  good  picture  must  surely  result  ? 
WiU  F.  W.  M.  kmdlr  say  what  kind,  size,  and 
focus  of  lens  is  required  to  throw  a  10ft.  disc?  Is 
there  more  than  one  lens  Y  E.  C.  Owen. 

[68722.]— Uethodfl  of  Stadyinar  OrgaiUo 
Oheznistry  (U.Q.) — May  I  be  allowed  to  express 
my  most  thorough  agreement  with  "Young 
Analyst"  in  his  protest  against  the  "so-called 
'Practical  Onanic  Analysis'  being  confounded 
with  the  inuY  magnificent  science  of  organic 
chemistry ''  ?  It  was  to  avoid  as  much  as  possible 
the  abortion  he  complains  of  that  mv  query  was 
presented.  At  the  same  time,  I  thbik  he  somewhat 
overlooks  the  real  point  at  issue.  Organic  chemistry 
is  certainly  fascinating  and  interesting,  to  say 
nothing  of  its  importance ;  but  unfoztunatiBly,  what 
is  called  by  that  name  in  the  examination  room 
(University  of  London,  e.g.)  seems  to  be  the  veriest 
dry  bones  of  the  real  tning,  without  either  interest 
or  fascination.  Now,  however  mudi  we  may  wish 
to  stud^  the  subject  for  its  own  sake  and  its  prac- 
tical utility,  one  counts  for  nothirg  without  going 
through  an  examination ;  and  what  I  am  anxious  to 
get  opinions  upon  is  as  tp  how  the  examination 
chemistry  may  oe  done  without  "  cram."  and  with- 
out sacrificing  any  more  than  can  be  helped  of  what 
is  really  useful  in  practical  life,  and  always  remem- 
bering, too,  that  other  subjects  have  to  be  taken  up 
besides  organic  chemiatry.  In  mathematira  a  process 
of  reasoning  may  recall  a  fbr^tten  formula,  and  in 
languages  the  various  declensions,  &o.,  are  arranged 
so  as  to  simplify  things,  and  assist  the  memory; 
but.  BO  far  as  I  am  aware,  no  attempt  has  been 
made  to  reduce  chemistry  to  any  correoDonding 
order  for  the  learner,  except  in  TUden's  "  Cnemiou 
Philosophy.*'  Unfortunately,  I  do  not  know  the 
books  "Young  Analyst"  kindly  recommends 
(which  I  shall  xnake  acquaintance  with  as  soon  as  I 
Gsn),  but  an  ordinary  "  Chemistry  "  is  the  veriest 
olia  podrida  of  chemical  facts.  I  open  Bosooe  and 
Schorlemmer's  "Carbon  Compounds"  anywheze, 
and  all  I  find  is  short  articles  on  the  various  bodies, 
giving  the  preparation  and  formula,  and  then  some 
i|coo\mt  of  properties,  and  some  reactions,  selected 
pzett^  much  at  random  apparentiy.  For  instance, 
opemne  the  book  at  hazarcL  "  Tolylene  di-iodide  .  . 
crystallises  in  small  rhomooidal  plates,  which  are 
decomjmsed  by  heat."  Now,  what  I  want  to  insist 
ypon  IS  this— that  to  ir^  to  store  one's  brain  with 
«acts  bearing  any  relation  to  this  is  cram  of  the 


very  worst  kind.  At  the  same  time,  a  man  who 
can  descend  to  it  gets  "distinguished"  or  takes 
"  Honours  "  in  cheimstiy.  To  put  it  in  a  nutshell, 
and  use  a  simile  which  may  be  somewhat  crude,  our 
way  of  doing  chemistry  seems  like  learning  a 
language  by  the  aid  of  a  dictionary  alone,  without 
a  grammar.  I  am  well  aware  that  there  must  be 
much  diffionltv  in  making  a  grammar  of  organic 
diemistry ;  but  the  existence  of  Tilden's  "  Chemical 
Philosophy,"  and  its  rapid  sale,  shows  that  what  I 
feel  is  a  generally-felt  want,  if  not  generally  ex- 
pressed, and  I  hoped  that  some  of  the  readers  of 
the  "  E.  M."  would  bo  able  to  offer  some  suggestions 
on  the  matter.  I  should  have  liked  to  say  a  word 
on  the  so-called  "  analysis,"  but  fear  I  have  already 
trespassed  on  space  too  far.  Auboiul. 

[68756.1— Oaa -Engine.— I  agree  with  some  of 
the  remarks  of  "  One  in  a  Fix,"  especially  when  he 
says  that  he  thinks  it  the  "  duty  of  everv  reader" 
to  carefully  read  the  queries,  and  if  it  lays  in  his 

SDwer^  to  help  another ;  but  I  also  think,  in  connec- 
on  wiUi  that,  that  it  is  the  duty  of  every  querist 
seeking  information  to  put  his  questions  mto  a 
definite  form.  There  is  no  paper  in  the  world  (I 
speak  with  some  knowledge)  uiat  contains  so  much 
valuable  information  as  the  Enousr  MucHAinc. 
and  I  am  quite  sure  that  its  readers  (or  some  of 
them,    for   I   do  not  remember  any  information 

S'ven  by  "  One  in  a  Fix  ")  will  willinglv  help  when 
ev  can:  they  cannot  be  expected  to  belabour 
their  brains  to  discover  what  a  querist  means.  90 
per  cent,  of  the  queries  which  go  into  the 
"  Unanswered  "  list  gist  there  because  they  are  so 
vague  and  indefinite :  nance  the  signature  appended 
means"  Jack  Empty" — ^a  reference  to  the  empti- 
ness of  the  query.  J.  M.  T. 

[68775.]— Piebald  Snails  (IT.  Q.)— The  slug 
Coot  "  snail ")  distinguished  by  a  black  upper  sur- 
face and  white  foot  is  not  a  "  piebald  "  in  the  usual 
acceptation  of  the  term,  any  more  than  is  a  brown 
weasel  with  a  white  belly.  As  a  rule,  the  foot  or 
looomotory  disc  of  all  snails  and  dugs  xsuncoloured, 
and  this,  again,  is  only  a  special  case  of  a  still  more 
general  rule — viz.,  that  the  underside  of  all  animals 
whose  mode  of  locomotion  is  such  as  to  cause  the 
same  part  of  the  body  to  be  always  in  shade,  is  less 
highly  coloured  than  the  upper  side.  There  are 
exceptions,  some  real,  some  apparent,  some  partial, 
and  it  is  these  exceptions  that  require  explanation 
rather  than  the  case  alluded  to  by  "  B."  The  foot 
of  the  ^reat  black  slug  {Arion  ater,  Z.)  is  very 
variable  m  this  respect,  not  unfrequently  whitish, 
very  often  dusky  gzey,  scunetimes  very  dark,  but 
even  in  the  last  case  is  sensibly  a  shade  or  two  less 
bladL  than  the  dorsal  region,  and  so  conforms  to  the 
rule.  On  second  thougnts,  "B."  will  see  that  a 
peculiarity  so  widespread  cannot  be  explained  by 
the  accidental  and  rare  union  of  a  full- coloured 
individual  with  an  albino.  liiHAX. 

[68819.1— Kagnet.— Cell  (square),  8in.  high, 
4in.  broaa,  5in.  across.  The  elements  consist  of  a 
piece  of  zinc  plate  about  ^in.  thick,  joined  by  an 
insulated  wire  to  onetermmal  (see  p.  418).  This 
is  suspended  in  the  liquid.  I  prefer  to  use  here  a 
piece  of  brass  rod  thoroughly  insulated  with  gutta- 
percha to  hold  the  rinc,  as  it  requires  something 
strong.  The  zinc  plate  should  be  3in«  by  4in. ;  this 
should  not  be  fixed  in  the  cell  till  last.  For  the 
copper  plate  (see  p.  418^,  use  a  piece  of  copper 
about  the  same  size ;  this  copper  should  have  an 
insulated  wire  similar  to  the  zinc.  The  ends  of 
these  two  wires  are  the  terminals.  At  the  bottom 
of  the  cell  put  a  layer  of  sawdust ;  on  this  put  the 
copperplate,  and  connect  its  wire  up  to  one  ter- 
minal. Over  this,  to  half-way  up  tne  cell,  put  a 
mixture  of  sawdust  and  copper  sulphate.  I  prefer 
for  this  to  make  up  a  solution  of  copper  sulphate 
|lb.,  sulphuric  acia  loz.,  water  3  pmts.  Put  the 
sawdust  m  the  cell,  and  uien  pour  the  solution  on 
it ;  then  fill  up  the  cell  with  water,  and  then  hang 
the  zinc  in,  and  coimect  that  up  to  the  other  ter- 
minal (see  p.  418.  H,0  =  water,  Zn  «  zinc, 
CuSOf  =  copper  sulphate).  I  have  myself  used  one 
of  these  (similar  work  to  what  you  require)  for 
three  or  four  months.  Two  or  three  cells  are  quite 
sufficient,  providing  you  have  not  got  a  great 
external  reastanoe.  F.  W.  Masoit. 


oU;  boil  until  it  "strings" ;  add  the  colour,  and 
when  it  has  oooled  a  bit.  2  gallons  of  best  turpen- 
tine. But  it  is  always  cneaper  to  buy  such  things, 
unless  large  quantities  are  wanted.      Nun.  Dos.    , 


[68855.1  —  Steel  Bronae.— I  fancv  "Brass 
Finisher  "  will  find  suitable  recipes  in  back  volumes ; 
but  of  course  he  knows  the  bronzes  are  really 
coloured  lacquers  which  he  can  buy  cheaper  than  he 
can  make  them.    See  also  p.  54,  No.  1147. 

S.  M. 

[68857.1— Beatera.—Will  this  querist  sav  what 
material  is  to  be  scutched  ?  The  thzeo-bladea  beater 
gives  more  blows  as  a  rule,  but  the  two-bladed 
beater  gives  the  strongest  blow  as  a  rule. 

Belfast.  G. 

[68866.1— Opening  Pipes.- These  pipes  can  be 
cut  open  oy  means  of  a  circular  saw,  or  bv  a  tool 
in  the  planer  cutting  a  groove.  J.  M.  T. 

[68867.]— Amber  Vamiah.— Amber  is  fused  b^ 
placing  it  in  an  iron  ladle  over  a  clear  fin.  It  is 
coloured  with  dragon's  blood,  gamboge,  &o., 
according  to  tint  required.  Take,  sav,  31b.  of  pale 
amber ;  fuse,  and  add  1  gallon  of  clarified  linseed 


[68876.]— Horse  -  Power  of  Bngines  and 
Boilers. — ^I  do  not  understand  what  it  is  that  Mr. 
Snowden  wishes  to  know.  Surely,  as  chief  engi- 
neer, he  knows  how  to  calculate  tne  horse-power  of 
both  engines  and  boilers,  the  data  necessary  being 
dyen  in  all  the  textbooks  dealing  with  the  subject. 
Tlie  best  way  of  getting  at  the  horse-power 
developed  by  any  given  engme  is  to  put  the  indtcator 
on;  but  as  to  bouer  power,  so  much  depends  on 
their  condition,  on  their  construction,  and  on  the 
quality  of  the  fuel  used,  that  only  empirical  data 
are  available.  As  to  locomotives,  engiueers  do  not 
calculate  in  horse-power,  but  in  tractive  power — 
that  is,  the  ability  to  haul  given  weights  at  given 
speeds.  M.  B. 

[68878.]— I«ightning  Oondnotors.— Aa  no  one 
else  has  come  forward  to  help  "  Joiner,"  I  will  try 
to  do  so.  If  I  wanted  to  test  nis  oonduotor  I  should 
satiirfy  myself  by  examination  if  it  was  in  good 
order  down  to  the  ground,  and  test  earth  res.  with 
a  bridge  and  cdls.    However,  replying  to  his  last 

3uery,  lib.  of  20  B.W.G.  oopper  wiro  has  a  res.  of 
*137  ohms,  and  he  wiU  find  directions  for  makmg 
and  using  a  bridge  in  "  E.M.,"  Aug.  5. 1887.  Be 
must  put  his  standard  res.  on  one  side  of  bridge,  on 
the  ouer  side  a  wire  from  bridge  to  water-main 
which  he  mentions,  another  wire  from  conductor 
back  to  bridge.  These  wires  must  be  thick  and 
well  connected,  and  if  he  has  to  move  slider  moro 
towards  one  end  than  the  otiier  of  stretched  wire  to 
get  a  balance,  that  is  the  side  of  lowest  resistance  in 
tiie  two  things  he  is  testing. 
Cambridge.  A.  J.  Dzw. 

[68878.]— Iiightning  Oondnotors.— Your  job 
is  a  ratiier  difficult  one,  on  account  of  the  main  con- 
ductor branching  into  two  branches,  each  with  a 
separate  earth.    Take  a  wire  and  solder  it  on  to  the 

Sinnade,  taking  it  to  the  testing  situation.  Above 
[le  place  whero  the  conductor  branches  into  two 
solder  another  wire.  Test  this,  then  find  a  separate 
earth  to  that  used  by  the  conductor,  end  disconnect 
one  of  the  branched  conductors  at  the  point ;  test 
between  point  of  wiro  and  the  free  end  of  the 
branch,  lliis  should  be  of  hardly  any  resistance 
(at  least  to  speak  of)  ;  if  it  is,  test  the  resistance 
between  point  and  end  of  wiro  above  fork.  The 
fault  will  sometimes  be  found  in  the  joint,  due  to  the 
i/feather  acting  on  the  lead-filling  in  the  joint,  and 
it  is,  in  nine  cases  out  of  10,  that  it  vrill  be  found 
so.  Now  test  the  resistance  of  the  earth,  usingtiie 
earth  connection  of  the  branch  you  have  cut.  This 
should  be  under,  say,  2  ohms ;  if  it  is  not,  test  between 
subsidiary  earth,  and  each  conductor  earth  in  suc- 
cession. One  ^1  be  of  higher  resistance  than  the 
other.  The  fault  lies  in  this.  You  then  have  to 
romedy  it.  Thero  is  no  need  for  me  to  give  parti- 
culars how  to  do  this ;  this  depends  upon  drcum- 
stanoes,  aooordinff  to  the  fault.  Next  ro-make  the 
joint  in  the  brandi  you  have  cut,  and  then  test  it. 
You  cannot  make  a  good  test  (taken  on  the  whole) 
unless  you  proceed  this  way,  as,  if  you  test  without 
cutting  the  joint,  you  have  no  guarantee  that  both 
earths  are  correct.  Of  course  you  must  allow  for 
resistance  in  the  leads  to  testing  instrument.  The 
bell  and  battery  in  the  present  instance  an  rather 
a  bad  dodge.  You  should  do  the  testing  with  a 
direct  readmg  bridge;  it  should  have  a  scale  one 
m^tre long,  dividedto  mm.  might  be  calibrated  to 
read  from  0*01  to  10  ohms  h^  steps  of  0-01  ohm. 
This  is  quite  near  enough  for  lightning-conductors. 

F.  w.  Mabon. 

[68883.]— Bath  Enamel  Paint.— These  enamel 
paints  aro,  I  believe,  very  carefully  groimd  and 
strained,  and  are  then  mixed  with  fine  copal  varnish 
and  a  good  deal  of  terobene ;  but  I  do  not  think 
that  for  baths  many  paints  will  stand  hot  water 
uidess  the  coating  ox  japan  or  paint  is  "  stoved." 

C. 

[68885.1— KetaUio  DnrabiUty.-^For  all  rub- 
bing  surfaces  in  machinery  there  is,  I  believe, 
nouing  moro  durable  than  polished  steel  running 
in  gunmetaL  For  durabOity  the  aiin  is  to  so  sap- 
port  the  journal  or  moving  part  that  it  alw^s  runa 
on  the  lubricant,  not  on  the  metal.         J.  &.  C 

[68915.]— Aoadliarr  Screw.— May  I  venture 
to  inquire  whether  any  of  the  correspondents  who 
have  written  on  this  subject  as  recentiy  enloited 
in  these  columns  ever  tried  the  method  of  nxing  a 
screw-propeller  as  suggested.  It  seems  to  me  that 
more  speea  could  be  obtained  with  a  pair  of  sculls 
than  with  all  these  curious  propellers  combined. 
Some  of  those  who  have  replied  do  not  seem  to  have 
any  idea  of  what  a  thrust-block  is  for.         S.  P. 

[68933."]— EleotrioaL— If  vour  case  was  mine,  X 
should  proceed  as  follows : — loz.  of  phos.  to  l5oz. 
bisulphuret,  and  paint  the  wax  well  with  this  (or 
dip  it  m),  and  then  immerse  the  mould  into  a  solu- 
ti<m  of  £ver  nitrate  (3dwt.  to  2  pints  of  distilled 
water).  I  should  keep  the  mould  there  till  it  is 
black  all  over.  I  should  then  pUce  it  in  cold  water 
for  a  few  minutes,  and  then  immerse  it  in  a  solution 
of  chloride  of  gold,  irtah  again,  and  allow  to  dry 
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and  then  it  is  ready  for  the  depont-'Copper  sol- 
'titOkiib  lib.,  ralphurio  add  2oz.,  water  3  pints. 
Sometimes  I  prafer  to  mix  the  bisalphuzet  and 
phos.  with  my  mould.  The  mould  I  alwa^  use 
nonsiHts  of  wax  lib.,  spt.  turpentine  1  pint,  india- 
rabber  2oz.,  asphalte  lib.  Melt  the  waz^  oissolTe 
the  rubber  and  asphalte  in  spt.  of  turpentme ;  now 
add  ^e  wax,  stir  well,  ana  then  add  phosphorus 
lib.,  bisulphuret  of  carbon  151b.  Any  further  in- 
formation shall  be  pleased  to  give. 

F.  W,  Mabon. 


^]— Oaiffo'B  OUoride  of  SUver  Oell.— I 
have  never  had  to  fuse  my  sQver  wire  to  the  AeCl ; 
simple  immersion  has  beoi  quite  suf&ctent.  xou 
also  oottld  use  your  solution.       F.  W.  Masok. 

[68954.]— Oleaninff  Braaa  Clook  Pials.— 
Take  the  oomer-pieoes  from  the  dial-plate,  and 
also  the  ring  on  which  hours,  &c..  are  engraved. 
Bemove  all  the  old  lacquer  with  not  solution  of 
potadi.  Use  a  soratch-Druah  to  get  into  the  cre- 
vices of  tiie  comer-pieces.  When  dean,  brush 
ti^em  up  sucoeasivdy  with  flour  emery,  bath  brick, 
and  then  rottensUme,  using  a  dry  brush  for  the 
finish.  They  may  then  be  dipped  in  hot  soda- 
water,  and  then  cold  water ;  this  will  render  them 
free  from  grease.  Warm  them  slightly,  and  lacquer 
with  *'deep  gold  lacquer."  The  main-plate  may 
be  treated  m  the  same  way,  but  iastead  of  using  a 
scratch-brush,  take  fine  emery  doth,  and  fin^y 
flour  emery  doth,  taking  care  to  give  the  surface  a 
umform  series  of  up  and  down  strokes,  so  as  to 
secure  a  uniform  *' grain."  When  ouite  dean  this 
plale  may  be  lacquered  with  pale  gda  lacquer.  The 
hour-ring  is  best  done  in  the  lathe.  A  piece  of 
finest  glass-doth  applied  by  hand  will  lay  the  grain 
on  in  a  circular  form,  and  give  the  dial  that  radial 
r^eotion  often  seen  on  iMirometer  and  other  work. 
ThB  whitening  or  silvering  mav  be  done  as  follows : 
— ^Take  a  small  quantity  (say  }oz.)  of  nitrate  silver 
crystals,  and,  say,  loz.  of  common  salt;  powder 
ttiem,  and  add  enough  water  to  them  to  make  a 
fluid  paste.  Bevolve  the  drde  slowly  in  the  lathe, 
and  Kpfiy^  the  paste  with  a  piece  of  old  linen  rag 
made  up  into  a  oall.  The  whitening  will  gradually 
oome  out,  and  the  plate  can  then  be  wcul  washed 
under  a  water-tap.  It  may  then  be  warmed  and 
lacquered  (by  preference  in  the  lathe)  with  white  or 
odlourleaa  lacquer.  In  carrying  out  the  above  in- 
sfaructions  observe  three  pomts:  1.  Finish  nothing 
to  an  absolute  polish,  but  whatever  surface  you 
arrive  at  let  it  be  free  from  grease.  2.  Don't  finger 
an^r  of  the  surfaces  which  are  to  be  lacquered  or 
wmtened.    3.  See  that  whatever  treatment  you 

S've  to  eadi  portion  of  the  dial  is  uniform,  or  fainng 
at.  the  final  effect  wiU  not  be  good.  To  dean 
the  nands,  prepare  them  on  a  fi^er  emery  bob, 
without  <m  or  grease,  till  they  are  a  thoroughly 
uniform  white  colour.  Make  a  sand-bath  and 
plaoe  the  hands  in  it— in  a  few  minutes  they  will 
oe^  to  get  a  straw  or  ydlow  colour ;  move  them 
about  to  a  cooler  or  hotter  part  of  the  bath,  as  the 
daade  on  one  portion  of  it  deepens  too  quickly,  or 
not  quick  enough.  When  the  requirea  colour  is 
reached,  take  uem  up  with  the  pUerSj  draw  a 
candle  down  them,  and  finally  clean  off  with  an  old 
leather,  &c.  A  few  experiments,  both  in  the  sfl- 
vering  and  bluing,  will  of  course  be  advantageous, 
if  not  necessary. 
Birmingham.  Hall. 

[68968.]— Pompa.—*' Water"  has,  like  other 
querists,  forgott^  an  dement  in  the  inquiry  he 
makes.  He  does  not  say  the  time  occupied  m  lifting 
a  given  number  of  gajlons,  nor  does  he  give  the 
length  of  the  stroke.  Without  these  particulars  it 
would  be  rather  a  difficult  matter  to  give  a  "  plain 
rule." 

Birmingham.  Hatt.. 

[68963.]— FUt«r  for  Waste  OIL— I  have  used 
Price's  gas-ensine  oil  many  times  over,  by  filtering 
through  flannd,  and  then  strong,  but  rather  open, 
canvas.  This  latter  straining  holds  the  short  wool 
which  comes  from  the  flannel  itself . 

Bomingham.  Hall. 

[69008.]— Piano  Keys— Woodwork.— It  is  not 
file  dry-rot ;  but,  from  description,  it  will  be  that 
inseotpest— Aaobium  domesticum — and  I  fear,  from 
the  mention  of  the  "  fine  dust,"  that  it  has  gone  too 
far  for  carbolic  add  or  other  chemicals  to  be  of  any 
use.  The  best  advice  that  I  can  give  is  to  get  rid 
of  all  the  artides  infested  with  the  Anobia  at  once. 
This  is  hard,  Iknow ;  but  I  have  had  to  do  a  similar 
thing  myself.  In  June  and  July  the  perfect  insect 
(a  small  brown  beetle  of  singular  appearance)  comes 
out  of  the  holes,  and  it  mignt  attack  the  other  fur- 
niture, or,  worse  than  all.  the  joists  or  flooring  of 
the  room.  They  seem  to  start  underneath  the 
furniture — for  instance,  on  the  under  part  of  the 
ohaiTB  and  tables,  and  not  so  soon  in  painted  wood, 
lliey  can  be  dealt  with,  if  taken  in  time,  with 
oarTOlie  add ;  but  as  they  burrow  with  the  grain 
far  up  the  wood,  the  difficulty  is  how  to  get  at  them 
when  well  established,  and  uiey  will  etu  away  the 
wood  until  there  is  left  but  a  mere  shell.  Perhaps 
the  best  plan  when  the  circular  holes  first  appear,  is 
to  take  out  the  piece  of  infested  wood,  and  replace 
with  new.  Sometimes  when  I  see  a  hole,  say  under 
a  chair,  I  tiirust  in  a  red-hot  wire,  which  seems 


very  effectual.  The  larvs  are  whitish-looking  grubs, 
but  these  never  leave  the  burrows.  If  anyone  else 
can  give  abetter  way  of  dealingwith  this  alarming 
insect,  I  shall  be  only  too  ^lad.  The  only  good  thing 
about  them  that  I  can  see  is  that  thev  seem  to  prefer 
old  wood  to  new.  In  the  summer,  by  looking  over 
the  infested  furniture  eariy  in  the  morning,  great 
numbers  of  the  Anobia  may  be  killed  issuing  from 
fresh  holes.  I  have  slain  many  this  month.  Tou 
might  try  bensBoline,  paraffin,  or  any  strong  insect 
destrc^er,  and  a  syringe  is  handy;  but  unless  you 
cut  into  the  wood  you  cannot  tdf  if  the  grrubs  are 
reaUy  kiUed.  A.  E.  B.  M. 

[69033.1— Engine  for  Sewing-machine.— I 
am  just  finishin|p  an  engine  that  would,  perhaps, 
suit  you,  the  dimensions  of  which  are :  Gylinaer 
bore  liin.,  length  of  stroke  2in.,  steam  ports  l^in. 
by<j^in.,  exhaust  port  l|in.  bv  |in. ;  ouuneterof 
valve  and  piston-rods  -^^in.  ana  ^^in.  respectivdy ; 
flywhed  about  Sin.  diam.  A  vertical  boiler  20m. 
high  and  9in.  diam.  would,  I  diould  think,  be  suit- 
able for  the  above  engine.  Majob. 

[69034.] — ^I>ynanio. — ^For  series  wound  I  expect 
you  mean  as  in  Fig.  1,  and  your  connected  platinum 
wire  to  terminals  A  B.  Tms  is  all  right  for  circuits 
of  very  small  resititance ;  but  in  the  case  of  lamps 
there  is  too  much  resistance,  and  so  no  current  can 
go  to  exdte  fidd  magnets.    If  you  want  to  light 
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lamps,  connect  it  as  in  Fiir.  2  to  terminals  A  B, 
putting  proportionate  resinanoes  between  A  C  to 
the  resistance  in  the  outer  drouit — viz.,  between 
A  B.  Small  dynamos,  series  wound,  are  no  use  for 
lighting  purposes,  especially  incandescent  lighting. 

B.  H.  Cjuivsir. 

[69036.1  —  Platinum  Oontacts  beoominr 
Oxidiaad.— The  rubbing  contact  is  far  the  best ; 
you  could  use  the  aUoy  of  platinum-indium.  You 
had  best  advertise  your  adoress ;  I  fancy  I  may  be 
able  to  hdp  you.  F.  W.  ICason. 

[69037.]— Navigation  and  Seamanahip.— 
The  textoooks  for  this  are  the  Epitomes  of  Bossier 
and  Norie.  These  aro  the  standard  books,  and 
ones  that  all  officers  aro  supposed  to  be  provided 
with  (dther  one  or  the  other).  Full  regulations 
may  be  obtained  from  the  Board  of  Trade.  Second 
officer :  Loff  arithmetic ;  day's  work ;  time  by  chro- 
nometer ;  lat.  by  sun*s  mean  alt. ;  parallel  sail- 
ing ;  to  find  course  and  distance  by  Mercator*s  sail- 
ing ;  to  find  time  of  high  water;  cor.  and  dev.  of 
compass  by  amplitude.  Additional  for  first  officer : 
Dev.  of  compass  by  an  azimuth ;  finding  lat.  by 
reduction  to  the  mendian.  Additicmal  for  master : 
Lat.  by  sun's,  mean  alt.,  and  dev.  of  compass. 
Any  particulars  that  '*  Alpha"  may  reouire  ro- 
garaing  solutions  to  the  problems  I  shall  be  very 
pleased  to  give,  as  I  have  had  considerable  experi- 
ence in  these  problems  up  to  the  gnde  of  master. 

F.  W.  Mabok. 

[69039.]— B.C.  Battery.— As  a  rule,  these 
carbons  are  coppered  before  being  soldered.  This 
is  done  by  the  eleotro-depodtion  process.  Use  one 
Bunsen  and  solution  of  copper  sulphate  4oz.,  sul- 
phuric add  loz.,  water  1  pmt.  Make  carbon  the 
cathode,  and  a  copper  plate  the  anode  of  the  bath. 

F.  W.  Mason. 

[69042.]— Bleotrio  Bellfl.— I  expect  you  have 
dropped  spurita  of  salts  on  them  or  salammoniac 
solution,  wires  should  be  thorou^ly  insulated 
and  run  in  tin  tubes.  F.  W.  MliBOv. 

[69042.]— Bleotrio  Bella. -The  situation  of 
your  wires  is  damp,  and  the  class  of  wire  used  by 
you  is  not  suited  to  withstand  the  damp.  I  expect 
the  wire  is  "paraffin"  served  with  one  wrapping 
of  sheet  guttapercha.  This  wire  will  not  stand  in 
damp  pistes,  as  when  the  covering  of  the  wires  gets 
damp,  leakage  takes  place  between  the  wires  them- 
selves or  to  *^  earth,"  the  dectrolytic  action  of  the 
current  eating  the  wire  away,  use  wire  served 
with  a  thick  covering  of  guttapercha  and  then  cotton 
covered,  or,  if  the  situation  of  your  wire  ia  very 
damp,  taped  and  tarred.  F.  C.  Au^op. 

[69042.]— Eleotrlo  Bell-wire  Paillnff.— Your 
wires  have  been  perhaps  badly  insulated,  and  damp 
has  found  it  out.  Bverything  dectrical  demanos 
work  to  be  thoroughly  wdl  done,  and  material  to 
be  of  the  best,  or  you  may  depend  upon  it, 
sooner  or  later,  these  shortcomings  will  make 
themselves  known. 
1     Birmingham.  ^A^**- 


[69044.]— I>yiuuno.— If  you  had  potflK^vn 
on  F.M.  it  would  have  beien  bstter:  bot  aiQ  s 
should  light  a  2o.p.  lamp.  Tou  most  ban  Mt  % 
connections  wrong;  tiy  cotmeding  lik^  i)^.  ; 
query  69034 ;  it  should  go  ri^t  thsn, 

B,H.C. 

[69047  J— Soldering  to  Amalgamated  Ziae. 


**  Batteries,"  who  says,  page  l$Q :  **  Some  yn^ 
solder  to  the  amalgamated  zinc  a  strip  of  ooncr, 
which  constitutes  the  nBg[ative  oonxMction  A  ta* 
cell ;  but  the  two  must  be  riveted  together  br  maa 
of  a  copper  rivet :  otherwise  the  mercorj  wiu  tna^  ; 
detadi  one  from  the  other."  I  know  from  ene. 
rience  soldering  a  broken  amalgamated  mr.  pb 
was  a  failure.  The  mercury  seems  to  penott:; 
the  solder  and  keep  it  always  soft,  soxxttti;^ 
similar  to  lead  when  just  setting  after  castmg. 

FJUizrioc 

[69053.1  —  Inoandeaoent  Tiighting  vitk 
Laolanonea. — ^Tou  are  quite  correct.  What  vjt 
gain  in  Uie  brilliancy  oi  your  li^t  yon  giia  itW 
cost  of  breakixiff  down  the  filament  more  ^piiokif . 
Six  volts  mgni^mm  that  the  lamp  requirei  u  nb 
E.M.F.  to^^t  it.  I  thorou^y  hold  with  Mr. 
Bottone.  The  use  of  the  word  *'  vdta  "  in  oDoaee- 
tion  with  lamps  is  entirdy  mislLaading.  The  rets- 
anoe  of  the  Ledanch^  is  rather  too  hi^  forligktm;. 
As  you  only  require  it  for  intermediate  work,  jn 
can  use  it.    Use  nine  cells.  F.  W.  Ma»s. 

[69053.1  —  Inoandeaoent     liiffhting    with 
Ijeolanoaea.— Ledanch^  batteries  have  &b9Qth;  I 
volt  E.M.F.,  and  about  1-4  anq>ere  cnzreDt  Nof 
if  your  lamp  takes  6  volts  you  will  want  four  bet.  I 
teries  in  senes  to  get  the  required  EJK.F.,  nd  if 
your  lamp  requires  1  ampere,  four  will  be  eoocfh;  I 
but  if  your  lunp  took  2  amperes,  then  jou  wcsid 
want  eight  batteries — two  f  oara  in  series,  aad  tha 
these  two  fours  in  paralld.    But  I  think  it  wosA 
pay  you   to   use  Bnnsens  or  diromLC-add  odi. 
Eedanch^s  soon  become  polarised. 

B.  H.  CsiTsu 

[69053.]  —  Inoandeaoent  Lighting  witi 
Ijeolanones.— The  total  E.M.F.  ofabatteiyaBfi 
the  E.M.F.  available  for  outside  workinf  (owIIt 
called  its  terminal  potential  differeno»-P.i).)  m 
two  very  different  quantities.  The  totd  EXF. 
has  first  to  force  current  throu^  the  intooil 
resistance  of  the  battery,  and  is  thereby  propv- 
tionally  reduced.  Certainly,  if  you  apply  «  ^ 
to  the  terminals  of  a  six-volt  lamp,  that  lamp  riS 
light;  but tiion^ batteries  of  three  FaUen,  fea 
lisdanoh^,  or  six  BaaieUa  have  eadb  ax  tohi 
total  E.M.F.,  neither  would  liffht  the  lamp,  fortk 
reasons  above  stated.  .  May  I  airsot  <*  A.  R.  B't' 
attention  to  his  evidently  hurried  reply  V 

W.  PKBBAT  liiTODCL 

[69065.1— Bine  Bait.— CuSO,  and  NH^pwi 
splendid  blue  solution ;  salts  of  Ni  are  also  tnestsK, 
but  in  a  muoh  less  degree.  F.  W.  Minor. 

[69064.]— Varlooae  Velna.— Cause:  impeW 
oonditionof  the  venous  circulation  resulting  iAi  « 
nving  evidence  of  its  existence  in,  a  local  oo&£«' 
tion  of  the  veins,  now  become  increased  is  csHir, 
the  valves  of  the  said  veins  having  ceased  to  m 
efficient  in  passing  on  the  blood,  &c.  Amon^  Qf 
many  valuable  drugs  introduced  into  met^cotf  vf 
the  American  homoeopaths  is  the  witch  ham 
(Hamamdis  Ylrginica)  so  called  fromitepopoltfv 
in  discovering  rorings  of  water.  Dr.  Hvingpro^ 
it  to  possess  vast  power  on  various  oonditioiuof  tn 
human  body,  notably  in  controlling  hsmon^M^ 
and  in  certain  varicose  disorders.  HamMseb  b 
now  used  both  as  a  locad  application  snd  tf  & 
medicine.  Dr.  Buddock,  in  ^e  cheap,  popour 
edition  (price  58.)  of  his  "  Vade  Mecmn,'*  dew4» 
a  page  in  his  section  on  "Diseases  of  theCircoii; 
tory  System"  to  Varicose  Veins,  also  six pi«w  ^ 
"  Hoemorrfaoids,"  another  phase  of  Vano«.  w 
which  we  are  again  indebted  to  American  honac- 
paths  for  a  mon  valuable  dru^,  the  hoise-cheftsK^ 
— ^JEsculus  hippocastaneum ;  m  fiwjt,  whca  1 1« 
tormented  with  such  anal  troubles,  I  go  to  v( 
of  my  trees,  peel  off  a  bit  of  the  younff  baA.  c»» 
it  for  a  few  minutes,  and  lose  my  said  annojis<« 
often  there  and  then.  ___^_ 

Thb  Ltdvict  Dbpwsb- 

[69073.]— Tar-water  is  v«y  wdl  in  it«  ^' 
_Jd  that  IS  where  nothing  better  can  be  obtaoW' 
It  owes  its  efficacy  to  the  presence  of  small  qtu&ti* 
ties  of  carbolic  add,  naphthaline,  and  soioe  of  tin 
hydrocarbons  of  the  tar,  whidi  tne  water  <ij^^ 
It  used  to  be  greatiy  prized  aa  a  stomach  diniu^^: 
anty  and  as  a  preventive  of  oonsumptioa  *ai 
scrofuhk.  It  oertamly  should  not  be  takeo  b]r  {«; 
sons  in  health.  I  never  heard  that  it  woiatH 
gravd  or  renal  oomplainta.    It  is  alightir  oiarttsc 

S.  Bancs*. 

[69074.]— Children's  Teeth,— Dr.  Btapr^^ 
(I  think)  shown  in  his  very  popular  **HaadMkc| 
Therapeutics"  (the  early  edinona  of  wM**?* 
bought  very  cheap  from  the  seeood^lMi  a*^ 
booksellerB)  ^r-     'anougih  ttet  Ii6  •flPlft*«£^ 
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nizming  a  risk  of  aerioiu  damage  to  the  teeth, 
owing  probably  to  the  aaid  alkali  having  an  affinity 
for  the  phoephorufl  present  in  the  teeth  as  well  as  in 
other  parts  of  the  body.  In  its  form  of  Epsom 
aalta,  one  of  the  most  po|>ular  of  domestic  medidnes 
in  Great  Britain,  Tnagnesia  has,  I  believe,  done  avast 
amountofhann.  Thatscarcelyanynotioeof magnesia 
has  been  taken  by  homoeopathy  is  probably  due  to  the 
fact  of  Epsom  salts  having  been  almost  imknown  in 
Germany.  One  of  the  faculties  peculiar  to  many 
drugs  being  the  cauMing  of  toothache,  homoeopathv 
a|)pue8  the  said  facnlty  curatively.  If  "  Pater  ^' 
inll  send  a  stamped  addressed  envelope  and  one 
penny  stamp  inclosed  to  £.  Laurie,  Esq.,  6,  Bland- 
ford-square,  London,  N.W.,  for  a  copy  of  No.  22 
of  the  HomcBopathic  League  Tracts,  ne  may  then 
see  how  drugs  in  the  small  doses  of  the  scienoe  can 
have  such  curative  power. 

The  Ltditxt  Dispenssb. 

[69078J— P«pe»-Makln».— "  S.  S."  would  not 
have  sufficient  power  with  his  "  small  stream  of 
water,"  and  so  Uttle  fall,  to  do  much  paper^making. 
Of  course  if  steam  power  vras  used,  his  ''imi3l 
stream"  oonld  be  used  for  boiling,  washing,  and 
thinning  hia  materials.  I  think  tl»t  he  had  better 
not  attempt  paper-making,  if  the  quantity  of  water 
and  height  of  nil  stated  m  his  query  ia  all  the  power 
he  has.  May  I  suggest  that  if  he  has  sufficient  zoom 
above  the  *'  fall'*  to  store  up  the  water  by  night, 
and  use  it  (the  water)  by  day,  he  would  have  double 
the  power  when  at  work,  and  might  perhaps  make 
a  few  mfllboards  or  leather-boiuds,  and  make  it 
pay— the  necessary  pUmt  for  this  purjxMW  costing 
nothing  like  so  mucn  as  for  paper-making.  What 
does  *^S.  S."  mean  by  '^and  straw-boards P*' 
They  can't  be  made  with  flax  waste. 

MlLLBOABD. 

[69078.]— Paper-lCaklnff.— One  of  the  conse- 
quences 01  that  act  of  the  nation  through  its  Parlia- 
ment, the  limited  liabilitv  of  co-paitners  in  Joint- 
stock  enterprises^  was  the  abandonment  of  indi- 
vidual responsibili^  in  favour  of  much  reoklew 
trading.  It  is  not  many  years  since  the  great 
Anglo-Saxon  orator,  the  late  John  Bright,  an- 
nounced to  the  House  that  the  half-yearly  balance 
sheet  of  a  long  list  of  paper-maldng  companies  he 
then  held  in  his  hand  showed  in  every  case  no 
dividend.  Since  then,  although  the  price  of  paper 
has  continued  steaduy  to  decline,  yet  the  time, 
probably,  has  not  been  reached,  even  while  the 

giper  on  which  I  now  write,  thin  and  strong  as  a 
ank  of  Enffland  note,  costs  but  a  fraction  over 
^d.  p^  pouna.  That  great  changes  in  the  materials 
used  in  the  trade  are  still  in  progress,  ocular 
demonstration  dose  at  hand  tells 

Thb  Ltdnet  DlBPBirSBE. 

[69081. I—Permanganate  of  Potaah  Cells.— 
I  would  much  rather  "Wan*'  excused  me  from 

S'ving  my  opinion  on  Mr.  Gardner's  cell  just  for 
e  present,  as  I  am  engaged  with  an  investigation 
regarding  it.  In  a  few  weeks  I  hope  to  communi- 
cate to  ^'  E.  M."  on  it.  The  bromine  in  the  cell 
seems  to  intensify  and  accelerate  the  action  of  the 
cell.  In  such  a  caae  as  yours  I  should  invent  a 
suitable  apparatus,  and  use  another  set  of  cells. 
This  apparatus  would  act  as  follows:— After  one 
person  had  had  a  shook  from  one  set  of  batteries, 
the  apparatus  would  then  bring  into  action  the 
other  set  of  cells,  and  thus  allow  the  other  set  to 
regenerate  themselves.  If  "  Wari  "  likes  to  adver- 
tise his  address.  I  will  write  him  with  reference  to 
such  an  apparatus.  F.  W.  Masost. 

[69082.]— Agrlonltnre.— Within  some  thirty 
nules  of  London— notabiv  around  Grays,  Essex— 
Ukousands  of  acres  of  the  oest  corn-growing  land  in 
^igland  are  either  unoccupied  or  bearhig  no  rent, 
^^ioee  to  me,  in  Gloucestmhire,  a  farm  whidi  a 
few  years  back  was  rented  at  £1 15s.  per  acre  was 
!]eoaitly  sold  for  about  £15  per  acre.  After  these 
items,  comment  in  re  the  agnoultuxists  '*  not  being 
obliged  (in  Great  Britain)  to  work  like  slaves  fora 
g|^9 ''  IS  rather  supecflooaa.  I  will,  however,  add 
wX  m  no  other  one  commercial  pursuit  can  money 
De  sunk  (and  lost)  more  easily  and  more  unper* 
oeptibly  at  the  time  than  in  farming.  A  farm  of. 
«y,  300  acres,'  good  land,  would  require  at  least 
^\0  per  acre  to  stock  and  to  work  it.  As  to  the 
flcumtifio  aspect  of  the  question  of  agriculture,  a 
cumculum  at  either  Downton  or  CSrenoester  is 
nutable,  provided  alwavs  that  the  pupa  has  the 
^>Ky  to  educate  himseu  when  there,  and  to  apply 
wnat  he  can  learn  there  profitably ;  but  the  adage 
•™ong8t  old  horsey  men  "that  no  man  can  know 
much  about  a  horse  untQ  he  has  paid  dearly  for  his 
^Penenee"  applies  to  fanning  throughout  the 
jrjf  ^'  ^t"  procedure.  An  advertisement  in  The 
w  u  ^^^  farmer,  the  Mark  Lane  Expreee,  &c,, 
would  bring  a  plethora  of  choice  from  respectable 
«en  open  to  receive  agricultural  pupils,  and  from 
wnom  tile  desired  information  as  to  cost,  &c.,  may 
oe  obtamed.  Thb  Lydwbt  Dispkmskr. 

♦-•^f^Sji.J^AgTionltupe.— I  should  advise  "K." 
*et  iua  8Q^  jjn^^  ^^Q  yetun  at  an  agricultural 
wj}^,  and  after  that  let  him  Uve  wi&  farmera, 
!*J«wg  them  in  tiieir  business,  unta  he  is  old 
thSr?.  *9  be  his  own  miaster.  But  before  doing 
''°^'  by  all  means  let  "  K."  and  his  son  make  them- 


selves  well  acquainted  with  farmers  and  the  circum- 
stances with  which  they  are  surrounded,  and  if  this 
does  not  alter  their  views,  then  decide  whether  to 
go  in  for  butter^  cheese,  or  com  farming.  For 
butter  farming  I  should  recommend  Devonshire, 
for  cheese  Somersetshire,  and  for  oom  Norfolk.  I 
am  a  Devonshire  farmer's  son,  and  have  passed 
sixty  years  of  my  life  among  uie  farmers  of  the 
above-named  counties.  I  have  also  been  among  the 
farmers  of  the  North  of  France,  and  know  how 
unfounded  are  the  English  farmers*  idesa  of  their 
own  superiority  over  their  Gkdlic  neighbours,  which 
their  luidlords,  for  their  own  ends,  have  instilled 
into  their  minds.  The  best  fidds  of  wheat  and  the 
best  methods  of  butter-making  and  cow  manage- 
ment I  have  ever  seen  have  been  within  twenty 
miles  of  Havre.  A  Normandy  farmer  would  graze 
three  cows  where  an  English  farmer  would  graze 
two,  and  I  should  say  he  grows  bushels  more  of 
wheat  jper  acre.  We  shall  never  get  men  back  hom 
the  cities  and  large  towns  info  the  country  until 
we  get  rid  of  the  landlord  curse. 

Un  Gaxpaouasd. 

[69083.]- Painting  or  Oolonring  Photos.— 
To  remove  the  ffloss  you  complain  of,  give  the 
photos,  a  good  rubbing  down  wiUi  a  piece  ^  india- 
rubber.  I  ou  can  then  tint  them  as  you  please  with 
n>ecial  water  colours  sold  bv  photographic  dealers. 
Ordinary  oolouza  will  do,  it  good. 

F.  W.  Cannov. 

[69083.]— Painting  or  Oolonring  Photo- 
gTaph8.^There  are  several  modes  of  causing  a 
photograph  on  albuminised  paper  to  take  the  colour. 
The  first  and  commonest  is  to  lick  the  photo,  and 
ap^ly  the  colour  before  the  surface  gets  oone  dry. 
Tnis  does  not  remove  the  glaze,  but  causes  the  sur- 
face to  take  the  coburs,  wnich  must  be  good,  trans- 
parent ones,  applied  Kghtljr.  The  second  mode  is 
to  wipe  over  the  surface  with  a  flannel  dippcNd  in 
ox  gall.  A  third  mode  is  to  rub  in,  with  the  tip  of 
a  dean  finger,  a  drop  of  thin  gelatine  water  until 
the  surface  is  nearly  dry.  l^Ais  takes  the  colour 
very  well,  but  the  colours  require  to  be  rubbed  up 
with  gelatine  water.  A  f ourtn  mode  is  to  abrade 
the  surface  of  the  photograph  by  rubbing  it  very 
lightly  with  the  tip  of  the  finger,  and  a  little  finest 
pumice  powder.  S.  Bottonis. 

[69084.]— XaUng  Aocnmulator  Oella.- To 
Mb.  MASOif.— Allow  the  cells  to  soak  for  15  or  20 
minutes  in  the  boiling  wax.  Be  careful  the  wax 
does  not  bum.  F.  W.  Mason. 


[69085.1  — Blaotrio  Alarm  Clook.— See  my 
answer,  64496,  in  No.  1,197,  or  please  advertise 
address,  when  shall  be  pleased  to  help. 

F.  W.  Mason. 

[69085.]— Bleotrlo  Alarm  (nook.— This  has 
been  described  and  figured  in  the  pages  of  "  Ours  " 
over  and  over  again.  Here  is  a  novd  and  simple 
mode  by  which  you  can  cause  a  clock  to  ring  a  bell, 
which,  if  you  are  anything  of  a  mechanic,  you  can 
rig  up  yourself  in  less  than  half  an  hour.  Procure 
two  pieces  of  old  watch-spring  about  4in.  long  and 
I  wiae.  Tie  these  one  on  each  side  of  a  block  of 
wood  about  lin.  sijuare,  leaving  |in.  free  ends  on 
the  one  side  and  2im.  on  the  other.  Bend  the  long 
ends  towards  eacA  other,  thus:  f),  so  that  they 
almost,  but  not  quite,  touch.  Now  glue,  screw,  or 
otherwise  attach  the  block  carrring  the  springs  on 
or  near  the  clock-face,  at  such  a  point  thuthe 
strings  are  in  the  oath  of  the  hour-hand  when  it 
reaches  the  deeirea  hour  of  ringing.  Wlien  the 
hour  hand  reaches  the  upper  spring  a  wiU  cause  it 
to  touch  the  lower ;  and  if  one  of  the  short  ends 
has  been  connected  with  one  battery  wire,  and  the 
other  short  end  is  in  oonnection  with  the  beU, 
while  the  other  battery  wire  is  connected  up  to  the 
bell,  the  bell  will  ring  when  the  two  sprmgsare 
thus  pressed  into  contact.  B.  BoTTom. 

[69086.]— Dynamo,  Angular  VelocllT'*— 
Angular  velocity  means  really  the  rate  at  which  a 
point  on  the  periphery  of  a  circle  travels.  Thus, 
for  instance,  suppose  we  had  an  armature  1  jrard  in 
circumference,  and  we  drove  this  at  400  revs,  per 
minute,  the  angular  velocity  would  be  400  vurds,  or 
1 .200ft.  per  minute.  In  other  words,  multiplying  the 
circumference  of  the  rotettng  body,  in  feet,  by  the 
number  of  revs.  i>er  minute,  we  get  the  angular 
velocity  in  feet  per  minute.  With  regard  to  the 
space  embraced  py  the  pole-peces,  in  dynamos  of 
tne  ring  armature  tvpe  each  pole-piece  should 
embrace  one-third  of  the  armature. 

S.  BOITOKB. 

[69087.]  —  Pnmp  Valves.  —  In  a  properly 
designed  pump  the  correct  lift  is  one-fourth  the  dia. 
of  wve  orifice.  In  your  case,  as  the  valve  is 
larger  than  the  ram,  and  the  speed  is  slow,  \V^ 
lift  for  the  foot  and  a  ^in.  for  the  head  is  ample. 
Do  this  at  once,  as  the  thumping  of  the  valve  in  its 
seat  may  split  the  chamber.  Aky  knocking  of  the 
pump  can  oe prevented  by  fittingair- valves.  * 

jP.  W.  Cannoit. 

[69088.1— Prevention  of  Bust.- There  is  a 
kind  of  one  colourless  lacquer  called  "lustrine," 
which,  I  think^will  answer  the  purpose  required. 
The  maker  is  Hartley,  of  Birmingham. 


£69088.]— Prevention  of  Bust.— Ton  can  make 
a  lacquer  by  dissolving  shellac  in  methylated  spirits, 
or  you  could  obtain  it  ready  made  from  Iskcquer 
manufacturers.  The  quality  known  as  pale  gold  is 
best  suited  for  your  purpose,  it  bemg  hardly 
noticeable  on  iron  or  steel,  which  it  thoroughly  pro- 
tecte,  even  from  salt  water.         T.  W.  Cazihov. 

[69090.]— Brighton  Bnginea.- 1  append  any 
names  I  know  of  the  ensines  "  P.  H.  N.'*  mentions. 
78  Hailsham,  80  Bo<^±am,  99  Bordeaux,  136 
Brindisi,  172  Chichester,  198  Sheffield,  461 
Lancing,  452  Worthing,  484  Solent  (now  Glynde), 
486  Portsmouth.  W.  E.  O.  B. 

[69090.]— Brighton  Bnginee.— 38  Millwall, 
42Tulse  HilL  45  Merton,  48  LeadenhaU,  65  Toot- 
ing, 66  Hatdiam.  77  Wonersh,  78  Enowle,  79 
Mmories,  80  Bookham,  83  Earlswood,  99  Bordeaux. 
107  Aldemey,  109  Strasbourg,  114  Trouville.  118 
Trooadero,  122  Leghorn,  127  Poitiers,  135  Foligno, 
136 Brindisi,  157  Barcelona,  161  Havant,«  186De 
La  Warr,  187  Philip  Bose,  188  Allen  Sarle,  189 
Bdward  Blount.  190  Arthur  Otway,  191  Gk>rdon- 
Lennox,  192  Jaoomb-H(y)d,  193  Tremantle,  197 
Jonas  levy,  198  Sheffield,  234  Bottingdean.  268 
Baynards,  !»2  Bowfont,  293  Norbury,  324  Aber- 
gavenny, 484  Glynde,*  485  Pevensey,*  486  Ports- 
mouth,* 490  Dieppe,*  496  Bognor.*  Those  marked 
(*)  are  old  engines ;  the  rest  are  Mr.  Stroudley's. 

G.  F.  DkzTDT  MAwmAT.r. 

[69095.1  —  Sonth-Woetem  BngtoM.  — 12 
Jupiter  tbuilt  1871),  26  GazeUe,  37  Arab,  39 
Wuard,  40  Windsor,  41  Ajax,  43  Milo  O^uilt 
1875),  44  Pluto,  50  Buffalo,  83  Siren  (built 
1866),  120  Hecla  151.  Montrose  (buUt  1878) 
221  Scotia,  222  Cambria,  223  XTolossus.  225 
Hibemia,  226  Aurora,  Mlna  (nonumb^,  Sambo 
(no  number).  W.  £.  G.  B. 


[69096.]  —  Sunlight  Kaasnrer.  —  The  in- 
strument as  figured  iA  probably  a  modification  of 
the  radiometer.  A  mixture  of  fine  glue  and  ve^ 
table  or  lampblack,  will  answer,  and  the  suspension 
is  effected  oy  metallic  f^tinum  or  alumininm) 
wires  on  glass  centrss.  Tbmt  is  another  form  fk 
sunshine  recorder  in  which  the  sunshinej  passing 
through  a  glass  ball,  is  focnssed  on  a  semi-ciroalar 
strip  of  paper,  so  that  when  the  sun  shines  it  leaves 
a  blaok  back,  and  irhsai  covered  by  donds  leaves  the 
paper  blank. 


[69099.]  —  Glaae  for  Pottery.  —  By  using 
fretted  glases,  and  mving  the  ware  jdenty  of  fire  m 
biscuit.  It  is  only  the  easy-fired  biscuit  ware  that 
crazes.  Ton  will  find  two  good  glases  in  answer 
to  query  68012.  Potzbb. 

[69101.1  —  Defective  Sight. — In  reply  to 
"  W.  F.  P.,"  it  is  obvious  that  he  is  suffering  from 
paresis  of  some  of  his  ocular  musdes.  which  dislo* 
catesthe  image,  so  that  it  does  not  mil  on  corre- 
sponding portions  of  his  retina,  and  hence  appean 
double.  His  only  course  is  to  consult  an  oculist; 
but  it  is  oftai  irremediable.  The  false  image  finally 
gets  ignored.  In  reply  to  * '  Edwards  "  (691 12) ,  he 
can  easily  distinguish  "pebbles"  from  glass  bj 
means  of  the  polsiisoope.  The  usual  form  for  this 
purpose  is  tne  ''  Tourmaline  forceps,'*  which  is 
siznply  two  plates  of  tourmaline  maae  to  revolve, 
ana  mounted  in  a  spring  clip  of  wire.  Turn  to  light, 
and  rotate  one  plate  until'  the  field  is  ouito  dark. 
Insert  lens  between  the  plates,  when,  if  glass,  no 
effect  is  produced,  but,  if  quarts,  the  light  is 
rratored.  If  the  *'  pebble  "  is  out  in  the  wronji 
direction,  a  series  ox  coloured  bands  make  their 
appearance,  which  change  as  the  tourmaline  is 
revolved.  Perisoopic  ghuses  are  menisci.  They 
are  of  no  advantMe  over  ordinary  lenses,  and  are 
only  puffed  by  amrtising  opticmns.  As  tits  lens 
of  the  eye  gets  flatter,  and  accommodation  is  lost 
with  advancing  years,  the  strengtii  of  the  lens  must 
be  increased  from  time  to  time.  The  proper 
amount  should  be  worked  out  for  each  individual 
case;  bat  if  otherwise  intelligent  persons  will 
either  ohoose  their  own  glasses  or  ^  to  a  mere 
salesman  and  take  his  advice  on  a  difficult  sabjeot, 
of  which  he  probably  Imows  really  nothing,  they 
must,  and  do  not  rarely,  suffer.  Qt.  CC  K. 

[69101.]— Deftootlva  Sight.— Sir  Astley  Gooper, 
that  heroic  surgeon,  &c.,  at  Quy*s  Hospital,  lion* 
douj  during  the  early  part  of  the  present  century, 
havmg  a  bad-leg  patient  in  hancLfor experiment 
ordered  a  plaister  of  belladonna.  The  said  patient 
iMwrnnrng  blind  during  the  course  of  Uie  ensuing 
day  or  so  taught  Sir  Astley  a  useful  lesson,  for  he 
cautioned  his  pupils  against  that  drug — as  a  plaister 
at  least  The  sentence  of  **W.  F.  P.,"  "ever 
since  then  I  have  experienced  this  illusion  of  vision," 
is  sugi^estive.  During  the  discussion  which  took 
place  m  these  columns  some  four  or  five  years  ago 
on  the  merits  and  demerits  of  homceopathy,  a  letter 
appeared  from  me  on  the  action  of  the  Japanese 
beUadonna  {Se<^ol%a  Jammiea),  supplied  to  me  for 
ei^terimental  purposes  oy  the  importers,  Messrs. 
Glmsty.  of  Fenchurch-street,  the  causative  symp- 
toms of  whidi.  in  doses  so  minute  as  1,000th  put 
of  one  grain  of  the  dried  root,  were  most  remark- 
able on  the  vision.  Out  of  the  leading  70  of  the, 
say,  700  medicines  of  homosopathy,  rarington's 
*^  Materia  Medioa"  describes  6o  as  naviog  certain 
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affinity  for  and  ▼ariona  actions  on  the  ^e,  diplopia 
— i.e..  single  objects  appearing  double,  being  a 
symptom  in  sevml  of  the  65.  rTow,  seeing  that  in 
oueaae,  notably  in  the  emptiye  fevers  of  scarlet 
fever,  measles,  small-pox.  also  in  scrofola,  disordered 
vision  is  often  present  (or  follows),  it  is  to  be  re- 
gretted that  some  clever  M.D.,  who  is  fortunate 
enough  to  be  blessed  with  income  from  private  pro- 
perty sufficient  to  enable  him  to  devote  his  wnole 
time,  energy,  and  talent  to  tiie  study  of  the  action 
of  drugs  on  the  eye,  has  not  hitherto  done  so.  for 
my  humble  experience  has  again  and  again  tola  me 
that  there  is  a  grand  future  in  store  for  such  a  man. 
Angel,  in  America,  has  done  a  little ;  but.  alas ! 
wealth,  inclination,  self-denial,  and  talent  form  a 
Quartette  rarely  combined.  Accident,  years  ago, 
directed  my  attention  to  the  possible  met  that  one 
only  of  the  eyes,  ^^erally  the  right,  sees  the  object 
(or  the  main  of  it)  gazed  at.  Seat  yourself,  say, 
three  or  four  yards  from  a  window ;  gaze  at  one  of 
its  vertical  stiles ;  at  arm's  length  erect  the  thumb, 
bringing  it  in  such  a  i>osition  as  to  cover  (part  of) 
the  stile,  you  can  still  see  the  stile— that  part 
covered  by  the  thumb ;  but  this  is  with  the  l^t  ^e, 
in  proof  of  which  dose  the  left  eye,  then  you  do 
not  see  behind  the  thumb.  Now  dose  the  right 
eye,  then  with  the  left  eye  the  thumb  seems  to  have 
moved  some  inches  to  the  right.  Of  course,  any 
work  on  optics  explains  the  above.  Owing  to  prac- 
tice I  see  two  thumbs ;  this,  however,  is  m>m  com- 
mand of  his  vision  acquired  by 

ThS  LiYDUKi  DiSPENBBB. 

[69103.]^'Water-a«ji.— steam  is  decomposed  by 
passing  it  through  incandescent  carbonaceous 
matter.  A  fixed  gae  results.  It  is  then  passed 
away  to  a  scrubber,  and  treated  in  a  similar  manner 
to  coal-gas.  After  leavinj^  the  scrubber,  it  passes 
to  the  gas-holder  for  heatm^  and  welding  purposes. 
For  indoor  lighting,  it  is  punfied  by  means  of  oxide 
of  iron ;  it  gives  an  intens^  hot  name,  of  a  bluish 
colour^  shniiar  to  that  of  a  Bunaen  burner,  but  gives 
very  *httle  light.  By  introducing  a  masnesiaa  comb 
into  the  flame,  a  light  similar  to  an  deotric  aro  is 
given.  The  intense  heat  and  absence  of  smoke  and 
■mell  make  it  valuable  for  cooking  purposes.  I 
should  not,  however,  recommend  it  for  house 
lighting,  as  a  leak  can  only  be  detected  by  the 
applicatum  of  a  light,  which,  in  the  event  of  an 
accumulation,  would  cause  an  explosion. 

F.  W.  Ganhon. 

[69104.]— Iieolanohe.— Should  use  agglomerate 
blocks,  or  Mr.  Oardner*s  cell.        F.  W.  Mason. 

[69104.1  —  Ledanohe.  —  The  agglomerate 
Ledanche  recovers  more  dowly  than  the  old  form 
cm  aooount  ox  the  density  of  uie  blocks,  which  do 
not  allow  the  absorbed  sases  to  escape  quickly.  If 
you  axe  soing  to  work  for  very  long  at  a  stretch,  I 
should  aavise  you  to  use  some  more  constant  cell 
than  the  Ledanch^,  for  an  intermittent  current  of 
5  per  sec  is  very  nearly  equivalent  to  a  continuous 
current.  w.  Psbben  Matooox. 

[69104.1  —  X«eclanche.  —  The  ordinaiy  form 
reoovera  itself  more  quickly  than  the  agglomerate, 
probably  because  the  fluid  penetrates  morefredy 
among  the  loose  partides  of  manganese  dioxide 
than  through  the  compressed  and  shellac-bound 
block.  But  no  Leclandi£  will  give  satisfactory 
resnlta  if  current  is  taken  from  it  at  the  rate  of  flve 
times  per  second,  if  the  work  is  continuous ;  unless, 
indeed,  the  current  taken  is  extremdy  minute,  that 
is  to  say,  through  a  very  high  resistance. 

S.  BonoNB. 

£69105.])— Sleotrlo  Battery.— Scrub  the  zinc 
with  a  mixture  of  dilute  sulphuric  add  (one  of  add, 
five  of  water)  and  sand,  by  means  of  an  old  tootii- 
brush;  then  pour  on  a  ^bule  of  mercury,  and 
work  it  about  with  the  sand  and  add.  By  this 
method  I  have  jMrf eotly  amaknmated  the  oldest 
and  dirtiest  of  zincs.  I  usua&y  use  the  fingers 
instead  of  a  brush,  but  some  do  not  care  for  this 
way,  especially  if  they  have  a  cut  finger. 

Pbinoifia. 

[69106.1— Blectric  Battery.— To  Mb.  F.  W. 
Mlsoir.— The  mereury  and  sulphuric  add  has  to  be 
rubbed  on  it,  not  simply  immersing  tiiem  in  it.  Use 
the  followins^it  is  mudi  the  best :— Mercury  lib. ; 
nitric  add  fib.,  hydrodilorio  add  2^1b.  (Beware 
of  the  stendi.)    Simply  immersion  in  this  liquid  is 

Siite  suffident,  and  it  is  much  to  be  preferrea  to  the 
d  method.  There  is  also  another  method  of 
amalgamation,  but  as  this  is  my  own  invention  I 
do  not  fed  justified  just  at  present  "'^^'"jg  it  public ; 
but  if  you  will  advertise  your  address,  I  will  write 
yon  witii  reference  to  letting  you  have  a  sample. 

F.  W.  Masow. 

[69106.]— Bleotrlc  Belle.— Could  be  used. 

F.  W.  Masov. 

[69106.]— Eleotrlc  Belle.— Tour  sunnises  are 
perfectly  correct ;  but  it  would  be  better  in  every 
way  to  use  shunt  bells.      W.  PsBSBir  Matoogk. 

[69106.]— Electric  Bells.— It  is  perfectly  prac- 
ticable to  ring  the  bells  in  parallel  in  the  mode 
described.  Sie  careful  to  ixisulate  the  overhead 
wire,  and  to  make  a  good  ''earth"  for  return. 


You  wiU  require  several  cells  to  work  eight  bdls 
through  half  a  mile — say  10  or  12  at  least. 

S.  BOTTOHS. 

[69109.]  —  steam  and  Tide.  — The  distance 
travdled  would  be  the  speed  of  the  ship  plus  that 
of  the  tide.  F.  W.  tSAimoK. 

[691 1 1 .  ]— Bed-hot  Water.— Water  at 212«  Fahr. 
commences  to  expand  into  steam.  No  doubt^  if  a 
container  could  be  made  strong  enoueh  to  resist  its 
expandon,  water  could  be  easuy  ma^  red  hot. 

.  F.  W.  Cawhow. 


[69116.]— Area  of  Spherical  Zone. —De- 
noting bj  S  the  surface  of  the  zone,  of  which  r  is 
the  indius,  and  A  the  height  measured  along  the 
axis,  we  have,  by  applying  the  operations  of  the 
calculus  to  the  equation  to  the  generating  drcle  of 
&e  sphere— 

S  ^  2vrA. 

This  is  the  usual  formula  given  in  books  on  men- 
suration.   But,  evidently — 

A  s  r  (sin.  0  —  sin.  ^). 

Hence,  the  formula  obtained  by  **  Snow  Cap  "  is 
perfectly  correct. 
Charing.  J.  B.  C. 

r69116.]— Area  of  Spherical  Zone.— I  think 
**  Snowcap  "  is  in  error.  The  circumference  of  a 
drde  is  27rr,  where  2x  is  the  droular  measure  of 
the  angle  corresponding  to  the  arc  This  expresdon 
for  the  length  of  a  circular  are  is  true  when  2ir  is 
anjr  other  angle.  Therefore  the  length  of  tiieare 
wmch  bounds  the'zone  is  r  (0,  —  ^),  where  0,  ^|  are 
the  droular  measures  of  t^  0.  Turning  Oj  ^j  into 
angular  measure,  we  have 

••(9,«0-»--^[a-.*]. 

Multiplying  this  by  the  circumference  of  the  zone 
2flr,  we  have,  for  uie  area  of  the  zon^ — 

^'''^  [9 .-  e]. 

Now  2irr  in  angular  measure  is  «  360°,  and  there- 

fore  ^^   m  20626*5.     Hence  area   of  zone  in 
360" 

square  degrees  is  20626-5  [B  -  ^],  9^  being  the 

angnlar  limit  of  the  zone. 

Gamberwdl.  A.  H.  Gt. 

[69117.]— Bate.— I  have  heard  that  a  substance 
called  "oil  of  rhodium**  will  attract  rats;  but, 
although  I  have  tried  at  several  drugj^ists  (whole- 
sale and  retail),  I  never  could  obtain  it.  Ferhaps 
some  of  **  Ours  "  could  say  what  it  is. 

Pbikgxfza. 

[69117.1— Bata.—Bats  are  pasdonatdy  fond  of 
the  oil  of  rhodium  and  oil  of  aniseed.  We  have 
sometimes  put  a  drop  or  two  of  the  former  on  a 
piece  of  meat,  and  the  rats  would  come  again  and 
again  to  the  same  trap.  It  is  a  capital  plan  if  you 
want  to  catch  them.  A.  !B.  B.  M. 

[69117.] — Bate. — About  two  yean  ago  I  suc- 
oessfnliy  exterminated  a  plague  of  rats  from  a 
cottage  by  catching  a  few,  giving  them  a  coat  of 
tar,  and  tnen  letti^  them  go  agam  downtiidr  own 
runs.  I  subsequently  stopped  all  holes  and  runs 
with  tar  and  broken  glass ;  since  then  no  rats  have 
made  their  appearance.  W.  J.  B. 

[69117.]— Bate.— These  vermin,  like  human 
beings,  have  thdrUkes  and  dislikes,  especially  as 
regards  odours.  They  abominate  the  smell  of  tar. 
while  certain  aromatic  oils,  as  is  well  known,  will 
attract  them  from  long  distances.  So  jou  can  dtiier 
repd  or  attract  them  as  desired.  Fmd  their  holes 
and  smear  them  with  tar.  and  in  twenty-four  hours 
there  will  not  be  a  sign  ox  them,  nor  wiU  tiiey  return 
while  the  hateful  scent  salutes  uieir  olfactories.  On 
the  other  hand,  the  potent  attractive  influence  of 
rhodium,  or  to  a  less  extent  of  oil  of  aniseed,  has 
long  been  known,  though  it  has  been  found  possible 
to  produce  a  compound  scent  whidi  is  not  only  mora 
attractive,  but  cheaper.  I  have  supplied  this  form 
to  many  of  *  *  ours,"  who  are  turning  their  knowledge 
to  practical  account.  They  mix  the  oil  with  meal 
to  a  paste,  lay  the  pellets  about  on  farm,  &c.,  for  a 
few  nights  till  the  vermin  has  been  wdl  attracted, 
and  then,  with  the  usual  perfidy  of  the  genus  hofno 
in  dealing  with  the  lower  creatures,  the  next  night 
mix  arsenic  with  the  paste,  and  "their  guests  no 
more  depart."  Quite  a  number  are  now  makmg  a 
good  livmg  in  agricultural  districts  by  this  simple 
plan.  If  any  of  your  readers  think  this  information 
to  compouna  the  above  oils  would  be  of  service,  I 
shall  be  glad  to  send  formula  free— provided,  of 
course,  a  stamp  be  sent  for  reply  up  to  August. 

Peboy  W.  Stanlbt, 

6,  Billson-street,  Poplar,  London. 

[69117.1— Bata.—I  have  had  large  dealing  with 
these  pesolent  rodents  in  many  lands,  and  will  give 
you  a  few  hints.  Tbistmin^, — ^In  outbuildings,  at  a 
distance  from  an  inhamted  house,  feed  them 
regularly  with  kitchen  grease,  suspending  a  large 
tin  pot  of  the  same  near  the  rafters ;  daily  examine 
it,  and  on  finding  that  they  consume  it,  replemsh 
the  contents,  f  eeoing  them  into  confidence ;  then 
prepare  a  pot  foil  of  wann   grease,  stirring  in 


thoroughly  some  findy-powdered  white  arsenic 
Another  plan.  Oet  a  very  small  old  packing- 
case,  break  a  few  rough  holes  in  the  does;  ^ 
some  phosphorus  paste  from  a  diemist.  Bob 
some  thin  slices  of  bread  with  hot  kitchen 
grease,  when  cold,  smear  them  with  the  pait^, 
and  scatter  the  slices  about  indde  the  caae. 
This  is  a  very  safe  mode  of  laying  poiion,  as 
nothing  but  rats  or  mice  can  touch  it;  learea 
pan  of  water  near  the  case,  as  they  drink  and  then 
die  rapidly.  Shooti>if,—ln  a  back  yard,  where  rati 
are  numerous,  feed  tnem  on  kitchen  refuse  strewed 
in  a  pig  or  poultry  trough ;  set  this  so  as  to  be  raked 
by  a  ffun ;  nave  a  screen,  or  hole  in  a  door,  ^ving  a 
good  line  of  aim  at  20  yards,  feed  them  up  till  thej 
congregate  readily,  tnen,  on  a  moonlight  ni^t, 
have  a  peep  at  the  marauders,  and  give  them  two 
ounces  of  No.  5  from  a  musket.  One  of  my  rahUiva 
pidked  up  forty  odd  rats  after  a  shot.  FrerfHtife 
Trgatment.—Oy^  tar  is  very  obnoxious  to  then 
yermin ;  after  fillmg  up  all  holes  in  walls  and  floon 
with  broken  glass  and  oement,  watch  for  fiedi 
intruBons,  and  with  a  brush  kept  ready  in  the  tar- 
pot  smear  every  hole  and  qpenin^ :  a  bunch  of  old 
rags  diroed  in  tar  can  be  put  in  the  mouths  of 
drains.  When  I  did  this,  rats  came  out  on  the 
roofs  in  twos  and  threes,  and  could  be  shot  by  day- 
light. Catching  them  Alive,— Tbio  profesnonal  rat- 
catchers keep  some  tamed  f  emsie  rats ;  one  of  theie, 
when  in  season,  is  placed  in  a  wire  cage  near  a  not- 
able trap,  into  which  the  eag;er  males  enter  aod 
cannot  return.  In  that  *"»"««"g  book, "  London 
Labour  and  the  London  Poor,"  the  ratcatchers 
narratives  of  hia  profesdon  much  mterested  me.  la 
Siam,  where  there  is  a  large  floating  populstionf  a 
huge  male  rat  is  kept  in  every  boat  with  aheU 
hung  to  his  neck,  the  pampered  creature  drifei 
away  all  intruders  of  Ids  own  spedes.  Smearing  a 
live  rat*s fur  ?rith  coal  tar  is  used  by  sailonua 
searching  brush.  Eos. 

[69120.]— Ohambar  Orvan.- There  is  haidlj 
scope  enouffh  for  great  diverdty  of  stops  in 
" Aorsum  Cdere*s"  scheme;  but  if  h^  luutB 
upon  a  "stopped  diapason"  in  the  SweU,  and  a 
"duldana"  on  the  Great,  he  can  adeet  perb^ 
from  the  following  as  filling  up : — 


Obbjlt. 
Oi>en  Diapason 
Claribel 
Duldana 


FtBST  SORBXB. 


Swell. 
Violin  Diapason 
Stopped  Diapason 
Oemshom,  4it. 
Oboe 


Open  Diapason 
Duldana 
Flute,  4ft. 


Second  Sobbmb. 
Salidonal 
VoxCdeste 
Stopped  Diapiaon 
Duiaana  Pnndpal,  ift 

Tbibd  Sohexb. 
Open  Diapason  Gamba 

Duldana  Stopped  Diapason 

Flute  Harmonic,  4ft.         Lieblich  Flute,  4ft. 

Oboe 

FOXTBTR  SCHBIOS. 

Open  Diapason  Horn  Diapason 


Duldana 
Wald  Flute,  4ft. 


tapasoi 
Stopped  iJiapason 
Dulciana  Prmdpal,  4ft 
Oboe 


The  couplers  would  be  Unison  SweU  to  Great,  and 
Sub  and  Super-Swdl  to  Great:  Great  to  Pedals, 
and  Swell  to  JPedals.  The  bourdon  on  the  Pedals 
to  break  into  a  viokmcdlo  at  the  middle  or  8ft.  C, 
and  have  an  octave  coupler  to  use  the  violoncello 
independently ;  three  oompodtions  to  the  Great  and 
SweU  combined ;  no  separate  pedals  to  be  used ;  ths 
beUows  to  have  parallel  feeders. 

Wx.  BoBcraos. 


In  an  artide  on  "Reasons  why  Iron  Water- 
mains  Corrode  if  not  Tarred,"  Mr.  G.  Wetssmann' 
Chem.  Z?i^— states  that  even  if  iron  water-maini 
conti^  only  traces  of  sulphur  and  phosphorus,  they 
arereadUy  corroded  if  not  tarred.  This  is  espeoaljy 
the  case  if  the  soil  in  which  the^  lie  be  rich  in 
organic   substances  such  as   humic  add,  contain 
nitrates   and  ammonia    compounds,  or  "^fr^lvlic.  ^, 
saturated  with  water    containing   carbonic    add. 
Access  of  air  is  eouaUy  detrimental.    It  is  a  weU- 
known  fact  that  orine  has  no  corroding  action  oil 
iron  tubes  which  are  tarred,  so  long  as  the  tubea 
are  kept  fuU.    This  appUes  equaUy  to  pure  water. 

Coloured  Pirea.— According  to  Sudd.  Aoothek; 
Zt^,   the   foUowing   mixtures  produce   lights 
bnUiancy  es^ual  to  that  of  dectridty.    The  coat 
some  of  the  mgredients  would  be  objectionable,  t 
the,  usual   precautions   against   explosions  aho 
be    taken.      The    ingredients    must    always  ^* 
pulveriaed  separately,  and  only  mixed  by  caxf* 
sifting  together.      White    fire.— Equal   parts  i 
sulfonal  and  potasdum  chlorate  in  fine  powder 
carefuUy  mixed.    Two  grams  furnish  an  int 
li^t.     Lilac  fire.  —  Litiuum   carbonate   6  pt' 
20  parts  each  of  sulfonal  and  potasdum  chloi^ 
eacn  in  very  fine  powder  carefully  mixed.    Y 
fire.  —  Magnedum    metal,   powdered,   8    pn 
potasdum    bichromate   10   parts,  and   pota^ 
permanganate  16  parts,  csrafttUy  mfz3d. 
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UNANSWERED   QUERIES. 

— ••• 

Tht  nrnmhen  and  tUlea  of  queriet  which  rewtain  uman' 
lertd  for  five  we«ka  art  intertad  in  thit  list,  and  if  ttill 
anawered  are  repetUed  /our  weeke  afierwarde.  We  tnut 
r  readere  vfUl  lock  over  the  liet^  €Utd  tend  whcU  i^formalion 
ly  eon  for  the  hen^  oftheir/eUow  eotUribtUore, 

Since  our  last,  "Aarora  "  haa  replied  to  687^;  "  Limax  " 
3775. 

»32.  To  Mr.  Stretton,  p.  248. 

mi.  Brick  Arcbm,  248. 

ms.  Setting  up  Watch  and  Clock  Springs,  248. 

mo.  Pivota  and  Pivot  Turning,  248. 

)666.  Weighing  Water,  249. 

me.  Chloride  of  lime.  249. 

(668.  Surface  Condenser,  249. 

W78.  Foot  Lathe,  249. 

m9.  Haxp  Lute,  by  Light,  249. 

860.  AstxY>nomioal,  p.  3M. 

868.  Immersion  Objeotive,  884. 

871.  Telescopes,  335. 

872.  Oxiameriufl  and  Amati  Violins,  336. 
880.  Gramme,  335. 

889.    Curious  Railway  Management  at  Birkenhead,  336 


re9iai.]-Bim  and  Planet  Motion. -WiU  "  T.  0., 
Bnstol,'*  or  any  other  reader  of  **  ours  "  kindly  infonn  me 
what  pressure  would  have  to  be  applied  to  the  onmk 


QUSBIES. 

•  ♦■ 

[69121.J— Foot jMiths.—" Nemo"  will  feel  obliged  if 
lyof  our  legal  contributors  will  answer  the  following 
lettion.  Can  a  local  board  or  local  authority  le^ndlr 
ipair  or  put  in  order  or  make  a  stiled  f  oo^th  wnioh 
as  not  been  adopted  by  order  of  magistrates  as  a  public 
«th,  but  which  has  been  used  as  such  from  time  im- 
lemorial  I— Jour  Pkxstom* 

[69122.1— Dynamo  to  Llffht  |  Aro  Z«amp.— To 
[b.  Bottom  e.— Will  yon  khidly  nve  partioulin  for 

Jrnamo  (please  give  both  laminated,  Fftodnotti,  and 
emens  £l  shape,  saying  how  many  lazninations)  to  light 
arc  lamp,  gin.  carbons,  about  4in.  long.  Is  it  necessary 
>  insulate  ^tch  half  of  H  armature,  seeing  they  will  be 
Ixeady  insulated  by  air  space ;  but  will  be  in  connection 
tpoints  where  they  are  strung  on  ?  Tou  can  use  wooden 
pmdle,  I  suppose  T— Livsbfool. 

[69123.]— Conunntator.— I  have  a  dvnamo  to  repair. 
ls  the  insulation  of  the  commutator  is  Dumt  out,  could 
nvone  tell  me  how  to  Insulate  it  again,  and  what  to  use  T 

[69124.]— Pendnlnm.— Will  "F.B.A.8.*'  kindly  in- 
xnn  me  the  length  of  a  pendulum  to  beat  sidereal  seconds  T 
Eean^time  seconds  I  have  aa  S8*180in.  ^  also  whetiber  the 
near  expansion  of  steel  is  the  same  as  uon,  the  coefficient 
f  whichlhaveas  0*00001225,  andthatof  aino  asO'00002944. 
-Txiipus. 

[e9i25.1-Fnr  Oloakwith  Bad  Smell.— Will  some 
ne  kindly  infonn  me  of  a  remedy  toprerentthe  evil  odour 
rising  from  a  fur  (skunk)  lined  doaJc  f  It  seems  asif  the 
kins  nad  not  been  well  oued.  I  returned  it  to  the 
lerchant  for  him  to  prevent  the  smell :  but  I  think  he 
oly  well  soaked  it  with  osmphor,  wnich,  for  a  time, 
leutralised  the  smell;  bat  it  is  now  as  bad  as  ever.— 
Itocktov. 

[69126.  ]  — Eleotrio  Bell  Fixing .— Wfll  any  pmotioal 
lectric  bell  fitter  infonn  me  if  it  is  necessary  to  solder  the 
ointd  of  the  tubing  enclosing  the  wires,  or  should  they 
inly  overlap  T  Should  the  wires  be  put  in  tubes  when  the 
atter  are  fixed,  or  after  plaster  ia  on  the  walls  1  Are  the 
vires  covered  with  {ndiarubber  or  guttapercha  best  to 
ise  inside  tubes ;  and  can  any  number  be  placed  within 
vithout  intexf  ering  with  the  insnlatfmi  or  cunents  t— 
ruBixo. 

[69127.  ]  — ICodel  HTdranllo  Preaa.— Willa  brother 
reader  oblige  me  with  mstruotions  how  to  make  a  model 
lydmulic  press  or  lack  similar  in  pattern  to  Tan^e*s  100- 
ion  lift  worked  oy  one  man!  I  h<ive  searobedbabk 
[lumbers,  but  fail  to  find  any  information  on  tiie  snbject. 
[  wish  the  ram  to  be  about  Sin.  in  diameter.  What  ii  the 
mallest  bore  I  may  have  for  force  pump  to  make  model 
IS  powerful  as  possible  T  J^[t  diagrams  or  anfonnation 
irill  be  much  esteemed.— T.  W. 

[69128.]— Bed  Porehead.— I  aminterestedina  young 
ladv  who,  when  a  child  of  nine  yean,  fell  down  stairs, 
ftriidn^  her  forehead  and  bringing  on  brain  fever.  On 
recovenng  from  the  fever  a  swellinff  formed  above  her  left 
temple,  wnioh  did  not  break,  but  discharged  through  her 
left  ear  a  little  almost  oolonrless  matter.  She  completely 
reffained  her  eeneral  health  about  three  months  after  her 
[all ;  but  her  forehead  becomes  very  red  whenever  she  is 
Mated  or  excited.  She  is  now  twen^-two,  and  is  not 
robject  to  headache.  I  think  if  the  oapulary  arteries  and 
veins  had  a  kind  of  contraction  or  teipedhnent  in  them, 
Kuch  as  we  find  in  varicose  vdns,  that  might  account  for 
ij^  or  it  mi^ht  show  a  tendency  to  some  scrofulous  disease. 
If  there  is  any  cure  for  it,  I  should  be  much  obliged  for 
advice  from  any  scientific  reader.— J.  £.  S. 

[69129.1— Gheneva  Watoh  Beitaire.— WOI  some  of 
our  brother  readers  kindly  inform  me  the  following  T 
S^nt,  how  to  make  and  fit  brasa  holes  in  Geneva  wat(»- 
pates  where  jewel-holes  have  been  broken.  Seoond,  I 
have  had  a  dock  to  dean  and  repair,  and  there  were  three 
teeth  out  of  one  of  the  wheda,  and  I  fitted  the  teeth  hi. 
and  when  I  came  to  s61<ier  them  in,  the  solder  would  not 
hold.  Would  some  brother  giTe  me  a  few  hints  on  soft 
m  hard  soldering ;  also,  what  is  the  best  material  for 
cleaning  docks  and  watches  1— Youh o  WAxcBXAxsa. 

[89i30.]-Domestlo  SUk  Worklnff.-I  !»▼«  » 
quantity  of  Chinese  cocoons,  the  silk  of  which  I  should  be 
^ery  glad  to  put  to  some  use  myself.  Is  thero  any  domestic 
naaufacture,  the  appliances  for  whidi  would  be  easfly 
nude,  in  which  one  oould  ntiUse  the  silk,  dther  for  use  or 
onunent  t  If  thero  is,  I  should  be  glad  to  know  the 
whole "  "       ' 


(reference  to  sketdi)  to  give  one  hoTse-power  off  the 
pulley !  A  i»a  fixed  tooth-whed,  having  80  teeth,  and 
Sin.  diameter ;  B  is  another  toothed-wheel  with  40.  and 
4in.  diameter  of  pitch  line ;  C  is  a  crank  fixed  to  shaft,  H, 
which  is  2in.  diameter;  D  is  another  crank  or  handle,  its 
centres  being  2in. ;  £  is  a  fiyvhed  16in.  diameter,  and 
661b.  weight :  F  is  a  pulley  Sin.  diameter:  O  is  a  support, 
and  forms  a  bearmg,  and  is  a  fixture  to  the  whed,  A  H 
is  the  shaft  2in.  diuneter,  on  which  is  fixed  the  ozank  G, 
the  whed  E  and  the  pulley  F.  The  crank  D  goes  200 
revolutions  per  minute,  giving  100  revolutions  to  the 
puUey  F ;  the  crank  D  receives  pressure  half  a  revolution 
twice  during  its  one  revolution  round  the  whed  A.  What 
pressure  would  have  to  be  applied  to  the  crank  pin  or 
handle  D  to  'give  one  horse-power  from  the  pulley  F  at 
the  speed  mentioned !— Lcmsis. 

[09132.1— Oripple'e  Oarriajge.— I  am  wxltingtoadt 
for  help  tn  a  maliter  in  which  lam  euro  every  Wn^sh 
Mechanic  would  be  glad  to  hdp.  It  is  to  build  a  carnage 
in  whidi  a  young  man  of  26,  nom  birth  without  the  use 
of  his  legs,  but  healthy  in  other  respects,  might  propd 
himsdf,  or,  if  necessary,  be  propdled  by  others.  I  have 
seen  in  London  a  man  with  such  a  v^de,  evidently  of 
amateur  make,  and  I  think  I  oould  design  one  iimelf| 
but  my  experiment  might  not  be  sttooessful,  and  I  should 
be  glad  to  avail  mysdf  of  the  experience  and  awistanoe 
of  others.  Of  course,  if  anyone  nad  sudi  a  thing  they 
could  giveoutandout,  I  would  thank  them  heartily ;  but  u 
not.  I  ^onld  be  glad  of  such  ideas  as  a  patteni-maker 
could  use.  The  madiine  would  be  used  by  a  poor  man, 
and  therefore  I  cannot  entertain  expensive  plans.- Pabisr 

PaiKST. 

[69133.]— Heatlnff  Apparatua.— Will  some  reader 
kindly  state  the  best  means  of  heating  a  greenhouse  (10ft. 
by  6ft.),  and  probable  cost !  Is  there  not  aa  oil  lamp 
inadeti^t  woiud  generate  suflBdent  heat  to  warm  agreen- 
hoose  of  the  sise  named  Y— W.  H.  L. 

[09184.1- Artiiloial  Key  to  Diatoma.— I  diould 
be  glad  if  some  reader  would  furnish  me  with  aa  explana- 
tion of  the  artificial  key  nublidied  with  Mr.  J.  Batteay's 
revidon  of  the  genus  Aufacodiscus  In  the  Journal  of  the 
Boyal  Miooscopical  Sodety !— J.  B.  B. 

[69185]— Gold  Tank.— Will   aome   fdlow- reader 
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■^  my  cocoons,  what  is  the  probable  value  per  pound  7— 


kindly  advise  me  what  to  do  to  keep  water  in  tank  from 
boiling  t— Caorr. 

[69136.1— Drilling  ICaohlne.— I  want  to  make  a 
simple  and  strong  bendi  drilling  machine.  Will  some 
reader  please  give  me  plan  and  information  t— A  Gouxtbt 
Smith. 


109188.]— Series  w.  Shunt.— Would  rou  kindly  mj 
what  dynamo,  diunt  or  series,  is  best  suited  for  dectiio 
light  on  small  scale,  and  why  I  I  believe  the  series  is  the 
cheapest  uid  eadest.  is  it  not  T  Is  it  noadble  to  have 
laminated  F.M.'s,  k  la  Jamin,  only  of  soft  iron  Instead  of 
sted  t  It  would  not  be  so  heavy.  In  a  recent  answer 
Inr  Mr.  S.  Bottone  he  advises  short  thiok  F.M.'s, 
whereas  in  all  Edison's  dynamos  they  are  of  eaonnons 
length,  and  every  dynamo  that  has  been  eonstmcted  in- 
vanabiy  has  more  uian  two  field-magnets.  How  is  this! 
-J.  T.  F. 

[89139.]— Ohromlo-Aoid. 'Battery. —I  am  about 
maldxtf  a  six-cdl  battery  as  above  to  work  an  induotion 
coil.  Is  there  any  objection  in  having  a  single  open  tray 
instead  of  separate  ceUst  I  shonla  make  up  same  aa 
for  separate  odls,  two  sinoi,  two  carbons,  tanged  along 
the  tray.— F.  Q. 

[09140.1— lieclanohe  Battery  Oonatmotion.— 
To  Ma.  BoTTOVB.— WiU  you  kiniuy  infonn  me  if  the 
carbon  plates  diould  undergo  any  preparation  before  lead 
cap  is  ciwt  on  them  7  Also  what  quantity  of  antimony 
should  be  used  to  lib.  lead  to  insure  oontraetion  to  the 
carbon  plates  t—CABBOir  Platb. 

[09141.1— ▲nalysifl  of  Frodnota  of  Oombna- 
tion  or  Petrolenm  I<ampa— Can  any  of  your 
numerous  readere  oblige  me  with  the  analysis  of  the  pro- 
ducts of  combustion  of  the  ordinary  petroleum  lamp  7— 
Nawb. 

[88142.]— DietUlery.— Can  anyone leerwrnnsBd  n  good 
practical  work  on  the  arrangement  of  distillery  huilalngs 
and  plant,  Ac.,  giving  detaifas  to  oosts  t— Wobh. 

[09143.1— Poliahinff  on  Lathe— How  are  small 
hardwood  STtides  polished  on  lathe  T  I  have  seen  a  pro- 
f  esmonal  turner  make  a  box,  and  polish  it  in  about  tea 
minutes.  The  polish  was  applied  with  a  rag  while  the 
lathe  revolved  rapidly.  I  have  tried  French  pdish.  but  it 
won't  stand  more  than  a  day  or  two.  Have  looked  up 
what  bade  numben  I  have  without  aoooeas.  At  Forts- 
mouth  dockyard  I  have  seen  lignum  pulleys  polished  with 
a  mixture  of  beeswax  and  rosina  but  I  wut  something 
better  than  that.— Ionobamub. 

[09144.]— Battery.— Can  anyone  iuform  what  electric 
batteries  thero  are  tluit  are  acted  upon  by  light  f  I  made 
up  one  according  to  instructions  aome  yeaiB  ago,  oonsistinff 
of  two  sheets  of  tinf  oil  in  pure  alcohd,  bat  could  not  get  it 
to  act  at  all  on  a  galvanometer,  whidi,  by  the  bye,  was  not 
very  senntive.— Trxs  Fuzb. 

109146.1— 0.W.S.  Engrinee.— Oan  anyone  explain 
the  foUowixw  peculiar  arrangonent  of  numben  of  O.  w.B. 
engines?  I  see  Nos.  820^^209  just  made  at  Swindon 
in  the  early  months  of  this  year,  and  Xo.  3,648  made  at 
Swindon  last  November,  and  a  number  of  goods  engines 
between  8300-2880  made  in  1886-86.  Why  do  they  num- 
ber engines  made  earliest  with  h^her  numbers  than  thoee 
made  later,  as  in  8648  and  8»j9  f  Have  they  made 
upwards  of  1,100  new  engines  between  1888-69  T  I  have 
never  seen  a  O.W.B.  engine  with  a  number  between 
2689-8201.  Is  it  posdble  that  this  erratic  company  skips 
over  600  numben  without  making  any  engines  to  them  ! 
Perhaps  anything  out  of  the  oommon  is  posdble  with  the 
O.W.B.-~w.  E.  ijm  B. 

[09140.]— a. W.B.  Named  Narrow  -  Oange 
Bnfflnea.— Oan  any  reader  give  me  numben  and  names 
of  narrow-gauge  O.W.B.  named  ettgines  besides  the 
following!— 66  Queen,  878  Sir  Danid,  881  Morning 
Star,  999  Sir  Alexander,  1122  Beaconsfidd,  1188  Salia- 
buzy,  1385  John  Owen,  and  1391  Fox  !— W.  B.  0.  B. 

[69147.]— To  Mr.  S.  B.  Bottone.— I  wish  to  convert 
the  motor,  described  hy  yon  in  9  80  of  "Eleotro-Motore : 
How  Made  and  How  Used."  into  a  shunt  dyxuMio.  What 
sise  andquantity  of  wire  should  I  use  on  F.M.  and  arma^ 
tore!  what  power  would  it  devdop  T  What  would  be  the 
sise  of  an  engue  to  drive  the  dynamo  described  in  your 
book.  "The  Drnamo:  How  Made  and  How  Used'M 
Would  vou  Unoly  describe  a  method  by  which  it  eonld  be 
driven  (for  at  least  one  or  two  I&onn)  by  means  of  weigiit 
and  puUeys  7  In  what  respect  does  the  deefaridty  of  aa 
hiduotion  coil  differ  frcmi  tnat  of  the  Wimshnrt  machine  t 
Why  are  not  Fizeau's  condensers  used  in  oonneotion  with 
the  induction  machines  7  Thar  are  handy,  and  oooupy 
leas  space  than  Leyden  jais.  How  many  square  feet  of 
the  surface  of  a  Leyden  jar  would  make  a  man  senseleas, 
wad  how  many  would  deprive  him  of  his  life?— J. 
SaaavAi. 

[0914a]-To  "F.B.A.S."-What  is  the  history  of  the 
oonoeption  of  the  earth's  motion  round  the  snn  1  Ohias 
uddin  Abul  Fath  Omar  bin  Ibrahim  al  Khayyam,  other- 
wise known  as  Omar  Khayyam,  the  poet^stronomer  of 
Niihapur,  died  in  617  a.h.— i.e.,  1123  a.d.  No.  310  of  his 
"  Quatrains  *'  is  trandated  by  Whinfidd  as  follows  :— 

"  The  whed  of  Heaven,  whidi  makes  us  all  tdnid, 
I  liken  to  a  lamp's  revolving  shade. 
The  sun  the  canolestick,  the  earth  tae  shade, 
And  men  the  trembling  f  onns  thereon  portrayed. 

Poetic  license  transIates/ciiitM  i  MtiroZ  a  Chinese  or  magie 
lantern  by  "revolving  shade."  But  in  any  case  the diade 
surrounds  the  light.  This  seems  to  me  to  bear  disfebiot 
reference  to  revolution  of  the  earth  round  the  ran.— 
Shaikh  ul  Jabal. 


[68137.]— To  •!&.  Nelaon.— I  have  recently  pur- 
chased an  apodiroinatio  i  of  Zeiss,  and  amnot  altogether 
satisfied  with  it,  I  have  compared  it  with  regard  to  its 
cdoor  oorreotness  with  an  old  l-6th  of  100  aperture  of 
Beck's.  With  this  latter  glass  the  secondary  spectrum 
manifests  itself  as  a  pale  straw  colour  and  dari:  blue  out- 
line on  an  object,  sudi  as  Araohnoidiscus  Ehr.  With  the 
new  fflass  the  straw  oolour  is  replaced  by  a  bluish-white, 
and  the  blue  oolour  by  a  rsddish-brown,  which  becomes 
offendve  if  the  aperture  of  the  adir.  condenser  is  oon- 
tracted.  I  have  tested  its  resolving  power  with  a  D.D.  of 
*86  N.A.,  and  find  the  two  abont  equal.  I  come  to  the 
condusion  that  the  reputed  superiority  of  these  new 
gin  sues  is  i**-wiiy  wftmTrMmfqn^tf^  wJth  their  miietly  iTHimssf  d 
cost.  I  also  fail  to  discern  any  improvement  in  deflnitian 
with  the  compensating  eyepieces,  though  I  think  they  are 
earner  for  the  eye.  I  diould  like  to  know  how  far  this  ez- 
petimob  is  in  aoooad  ^Hth  yoor  own.— F.  PAxxa. 


r09149.1-   

frtenda  advise  as  to  whether  then  is  anything  beltar  for 
oovering  the  roof  of  an  observatory,  which  lam  at  present 
eteoUogt  than  well  painted  sail  canvas !  The  framework 
is  timber.  Willesden  cardboard  buokles,  and  gets  out  of 
shape.  Has  the  Willesden  canvas  any.  advutage  over 
ordinary  canvas  when  painted  I— B.  O.  S. 

[09160.]— SenaitiTe  Sound  Alarum.— I  want  to 
make  a  sendtive  sounding  instrument  that  will  sound 
under  a  gentle  pressure  of  steam.  An  ordinary  whistle  Is 
not  sensitive  enough ;  the  reeds  of  a  mouth-organ  would 
do ;  but  the  steam  wmdennoe  on  Uie  metal,  and  the  sound 
oeasee.    Can  someone  sssist  me !— Cbas.  Tuairaa. 

[89151.]— Inoandesoent  Z«amp  (Ediaon*a).— 
Some  time  ago  a  friend  sent  me  one  of  these  used  in  the 
installation  at  .Faddington  station.  He  said  it  was  80 
candle-power.  I  have  connected  it  with  my  80  candle- 
power  uinnt-wound  dynamo ;  but  oaanot  get  the  filament 
even  a  dull  red,  yet  the  filament  and  connections  areqnite 
perf eot  Is  it  possible  to  tell  the  voltage  from  the  resist- 
itmeasnrei!   What  I  mean  la  tus.   Seppose  npoa 
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iBCMmemeat  the  resIflUiioe  i«  100  obnw.  ironldtheToKag« 
of  Mine  be  40  toIU  t  Should  I  be  able  to  meuure  the 
fMdetaiioe  in  ohms,  with  ten  No.  9  Leolanoh^  T  How 
sum/  ohromioHuad  oeUe,  with  sine  plates  8  bT  9iin., 
wonld  light  it  properly!  Any  aiirieftmion  will  bblige.— 
P.BJiisT.8oo. 

re016l.l— Bleotrio  Uffht.— Will  wHiie  reader  kindly 
hm  aef  I  have  a  eteam-eagine,  2in.  ovlinder,  4tui. 
strAe.  Would  it  be  laive  enough  to  Rmply  power  for 
lighting  np  shop  with  eTeotridtF,  which  nas  now  eeren 
ordinary  gae-lignte.  What  siie  boiler  would  it  require ! 
Some  iaea  of  ttie  ooet  of  dynamo,  .and  about  Are  email 
lampe  for  eaxne*— Bbsibous. 

100163.]— AatUfiiun.— I  have  made  wooden  frame- 
woriE  for  an  aquarium  Sft  kmg,  Ift  wide,  1ft  deep.  Is 
ft  best  to  have  sUte  back  and  sides,  and  glass  front,  or 
would  glass  all  round  be  bestl  Please  give  redpe  for 
eement  that  will  stand  water  for  potting  uptheoomerB, 
Are.  Will  aioa.  glass  be  strong  enough  for  sides  I  If  not, 
yrhtt  glass  will  dot  It  will  hold  ten  g^lons.  Any  hints 
Will  be  thankfully  reoeiTed  by-€.  A.  W. 

[(10154.1— FhotOffraphio.— When  I  place  my  prints 
in  water  before  toning  there  is  not  the  sligntest  milkineBa. 
What  is  the  roMon  f  Have  used  Lancaster's  and  the 
■dgware  paper ;  but  both  are  the  same.  Is  the  water  too 
feara  T  I  use  spring  water,  "^nil  a  single  combination 
lens  take  fsstantaneons  postmltsif  the  special  extm  rapid 
nford  plates  are  usedt— G.  A.  W. 

EanB5.J--0iin3>taL— WiIl**F.B.A.8."  or  other  eorre- 
ipondentgive  an  answer  to  the  followinff  problem!  A 
ivtical  dial  is  to  be  fixed  on  the  east  dde  of  a  wall,  bearing 
8r  SO' B.  (true), hit 60^48*.  long.  1<'48'.  Qnerr:  Anffle 
of  gnomon,  and  iKnr  many  degrees  the  latter  should  memw 
to  the  sooth  from  the  perpendioular.  sniiposiDg  the 
twelve  o'dook  Une  to  be  vertioaL  Should  this  line  also 
Iodine!  Dials  out  of  the  meridian  do  not  appear  to  be 
leferred  to  in  textbooks.—?.  C. 

[6B166.]— Beiazad  Thioat.— To  *' Boe."— There  is 
frequentiV  diffloulty  in  swallowing  solid  food.  T%e  muscles 
wsgaged  m  gulpiog  the  food  refuse  to  act  for  an  instant 
ofome,  as  ix  jDaxalyBed.  Hm  obetrootton  oconss  some- 
tioMs  bafota  tne  act  of  gul^pins ,  and  at  othon  in  the 
middle  of  iL  In  the  latter  case  the  sensati<»  is  very  dia- 
agreeable,  the  food  rsmains  in  the  throat  until  the  action 
is  resumed,  and  the  swallowinff  complete.  Have  had  this 
dliBoulty  for  about  two  years;  out  very  frequently  of  late. 
Medical  adviser  says  it  is  owing  to  relaxed  throat,  and 
will  disappear.  In  no  caee  is  there  any  pain :  am  thir^ 
one  yeazs  old,  veiy  stout,  and  otherwise  m  robust  health. 
Have  been  smoking  for  twelve  years.  Would  "Sos"  oblige 
by  suggedlng  oore  ! — Kan. 

[dBlSr.]- Beodorioinff  8ew»9B.— Out  one  of  your 
conespondsnts  advise  as  to  the  best  and  most  economical 
hmsbs  of  deodorising  the  sewage  of  oor  hoose-dmins !  I 
1  aside  oo  a  deep  day,  whan  the  water  which  xonsintothe 
Mosiiniil  cannol|Mroolato  away.  This  is  allowed  toover- 
flow  into  an  adjoining  ditcih,  uieates  a  nuisanee,  and  I 
desire  before  domg  so  to  deodorise  it.  I  may  mention 
that  I  nropose  tokeep  back  aU  the  solid  matter  by  filtering 
the  water  through  a  laya  of  gravd  before  deodorising  it; 
and  that  firesh  lime  is  not  proourablereadily  aadreguiiirly 
when  I  reside.— A.  D.  £. 


(aBin.1— PaiAtinff  Xiead  Boot— I  have  lately 
eovered  a  ^ass  roof  with  ilb.  sheet  lead.  WOl  a  good 
aoat  of  white  paint  make  it  more  lasting,  and  cheek  the 
power  of  the  neat  open  it)  and  stop  tae  mridisation  !— 

[6B1W.]— Xodsl  "Bnginib^-^To  *'T.  a,  BatsTou"-I 
have  a  steam-engine,  ovmider  lin.  bora.  Sin.  stroke,  fl^ 
whed  S|in.  diaou.  wnien  I  work  with  a  boiler  6ln.  long. 
I^ln.  diam.,  meed  160  per  minote,  eot  off  }  stroke.  Wul 
TOO  kindly  Uu  me  the  probable  poirer.  and  if  it  would 
drive  a  modd  dynamo ;  power  reqnirea  1-10H.F. ;  also  if 
flywbed  and  boaer  are  light  siae  f— A.  B.  B.,  Meian. 

[finm.!— Jevrelry.- I  have  hard-soldered  a  gold 
endi  on  a  gold  broodi  with  silver  sdder;  the  brooch  is 
tee  gold,  and  the  catch  is  9eL  gold.  Iwantnowtocolonr 
II,  to  bitog  it  to  iti  bri^  colour  again.  What  should  I 
eoloor  it  m,  and  would  any  reader  tdl  me  how  to  make 
gold  solder!— Taaas  liaoi. 

ren61.}-Waste  Tin.-Ckn  any  one  tdl  me  how  to 
gel  the  tin  from  waste  tin  plates !  TImts  are  people  who 
make  it  their  business;  but  I  have  been  unable  to  obtsin 
any  infbimatfan  as  to  theproeeas  I— HaaBaar  W.  Wiuov. 

rimfil.]— Bn^liM  Qnary.- Win  boom  reader  kindly 
teu  see  what  siasd  pair  of  qylindsrs  (working  at  a  pussure 
off  801b.  to  the  eqoare  indi)  it  woold  take  to  woriE  a  4|iii. 
aoraiMMingUUM!  I  shall  be  very  glad  of  a  sketah  of 
an  upright  copper  boiler,  showing  siae  and  thickness  of 
top  and  sides,  shape  of  firebox,  number  of  tubes,  snd 
plaeecf  water  gange,  and  place  of  manhole.  I  shall  be 
very  glad  if  yon  could  name  a  ^aoe  where  I  could  get 
copper  rivete  for  small  boiler  making.— W.  A.  H. 


imoj  — Dynamck— To  Ma.  Borroira.— Am  I  asking 
too  mncn  offyon  to  fomish  me  witti  paitienlars  for  a 


Bmsh  dynamo  to  U^t  twdve  Ifi&p.  lOOv.  lamps  m 
if  Would  this  be  a  vory  difllrnH  marhfne  to  make T 
Wsaasstete  rise  of  A.,  also  FJL  and  wire  for  shunt  Would 
Sea  da  for  A.,  as  I  have  a  lot  by  me!  Say  best  mode 
aCflxtegring.   AsiWIdh  wooUbeagnaihelpu— Mda 


(anM.J— Damp  CWtlar.— Beiog  cnaBpellwl  to  use 
■aioba  paweformy  weskshup,  lam  dediims  of  knowing 
What  way  I  may  exdode  the  daim».     Alresdy  I  have 
ttesid( 


AlTCod;^ 
and  ceiling  witti  maftdi-boarding,  snd 
deeii^  boarded  ttie  floor,  but  my  tools  go  as  rusty  as  ever. 
Any  mfcrmatioB  will  be  gxatafoDy  accepted  by— A.  B. 

[aUflS.}— Bvnaaa  Calla.— I  have  three  Hansen  cells, 
vaidh  I  chaige  with  aonafortis  for  the  inner  sdotaon. 
Ob  wineitiug  it  op  wim  a  six-volt  lanm  I  can  nm  it  for 
of  five  or  SDC  boon;  bat  nwing  to  the  objectiOB- 
I  wish  to  dimrsiss  witti  nitric  add  and  oae 
Isod.  I  have  osed  solphoiis  and  water 
aboot  half  and  half,  and  then  added  aa  mneh  duoesie  as 
it  anpesred  to  take  op,  hot  I  eanaot  get  the  lamp  to 
m  for  above  a  minute.  I  sboold  be  gUd  if  som 
would  help  me  oot  of  my  dtfltoslty.— Brjrssx  Csi.u 
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meter  (^lass  one),  thermometer,  earthenware  cask,  and 
fermenting  mug.— W.  Tixpsow. 

[09167.]  — Inirnlatlon  Besiatanoe.— I  am  in  charge 
ofaninstisllation  of  over  800  14o.p.  inoandesoent  lamps. 
The  wires  have  been  in  six  years,  and  I  amafraid,  through 
position  of  wires  and  quality  of  covering,  we  have  not  a 
fancy  insulation  resistance.  As  near  as  I  can  get  at  it— I 
can't  get  all  lamps  off  and  test  leads  separatdy— we 
have  an  insulation  resistance  of  about  600  ohms  between 
leads.  My  object  in  writing  is,  we  are  at  present  using  an 
alternating  machine  giving  110  volte.  If  we  were  to  put 
in  a  diree&KSttxrent  machine  giving  same  E.M.F.,  would 
there  be  any  danger  of  our  wires  being  eaten  away  by 
deotrolytic  action  T— Practical. 

[flBlO&l-Bnamelllng' Oven.— Can  any  of  "ours" 
give  me  the  partienlars  how  to  make  an  enamdling  oven, 
about  6ft.  square,  for  the  purpoee  of  fwamAiiiwy  Jxon 
castings  blauc !  Tlie  siae  of  them  are  about  48iii.  by  88in. 
bv  (in.  thick.  Details  of  the  processes  will  also  be  accept- 
able.—EwAiaLLBO. 

[60160.1— Teleplioiie.—To  Ma.  Bottoitb.- I  widi  to 
make  ana  fit  np  a  tdephone  on  the  same  prindple  as  the 
"E.  M"  tdepnone.  would  you  kindly  tell  me  how  I 
could  connect  transmitters  and  recdvers  ateadx  endof  the 
line— distance  about  100yds.  f  Gould  I  use  an  ordinary 
deotrio  bdl  at  eadi  end  of  line  to  call  attention,  and  could 
they  both  be  worked  on  the  same  wire,  as  I  widi,  if 
poosibLe,  to  make  one  wire  do,  making  a  good  earth  con- 
nection at  each  end !  I  should  feel  obBgM  tf  you  will 
show  me  how  to  make  the  connections.  Gould  I  use  any- 
thing in  place  of  parafament  or  goldbeater's  skin  for  tne 
diaphninns,  as  I  find  it  a  difficult  job  to  get  and  keep 
them  tight  enough  T  Should  the  magnete  oe  hard  sted 
and  magnetised,  or  soft  iron  rod!  How  many  Ledandi^ 
cells  should  I  require  to  work  it !  Any  useful  hinte  will 
obUge.— J.  H. 

[60170.1— TelegTaph.— I  have  made  a  small  tdegrsph 
and  am  not  able  to  connect  up  so  as  to  work  both  needfes 
at  once  from  one  transmitter.  Will  any  reader  kindly 
explain  this  !-£.B.B. 

[60in.l-Speed  Be8raUtora.-In  the  **B.  M.,*' 
June  7, 18B9,  p.  VfLU  a  very  valuable  artide  on  speed  xe- 
gulators,  ftc,  oy  "  F.  C. " ;  but  I  cannot  understand  from 
where  he  gete  ms  figures,  unless  he  assumes  the  values  of 
some  of  the  letters  m  his  mind.  Will  V  f.  C.,"  or  one  of 
"ours"  kindly  answer  the  following !  In  the  middle  of 
Second  odumn  is  found  "  and  i>>  s  0-010066 .  IP  .  (a .  c)*." 
1.  What  does  0*010006  repreeent!    "Bepladng  v»  byito 

8.  What  doea  a096'fi6  zepreasot!    "And  H  »  IS  .  &  e 
_.  ^6.»    8,  How  are  12  and  aSSM  produced  !-GxoaoB- 

TOWV. 

[68172.1— EleotarioaI.—WIll  Mr.  Bottone  or  other 
dectrical  readers  inform  me  the  proper  way  to  connect  an 
8  volt  Sep.  lamp  to  a  6-cell  battery  of  tiie  double-carbon 
dogle-xinc  type,  demento  6  by  Sin.  in  cdls,  6  by  a|  ix»- 
side.  I  have  about  one  yard  of  No.  16  copper  wire 
connected  to  terminals  of  batterv.  To  try  the  lamp  I 
hooked  on  to  one  of  the  platinum  lamps  the  wire  from  one 
pole,  and  on  to  the  other  loop  the  wire  from  otiher  pole  <rf 
battery.  The  light  I  gave  was  certainly  not  the  light  of 
five  candles,  not  mors  than  2io.p.,  I  diould  think. 
There  appears  to  be  a  good  current,  as  it  drives  an 
deetroHnotor  with  lin.  armature,  Siemens  tTpCi  flist 
ratck  Woold  the  ouxrent  waste  by  being  ttmneeted  so 
badly  to  lamp!  Also  what  woold oeaboiK the redstaace 
in  ohms  of  tae  6  ceUs.— L.  J.  O. 

[6B17&]— Dynamo.— 'I^o  Ma.  Bottoxs.— Tlease  give 
dimensions  for  a  90e.p.  dynamo,  after  the  pattern  gmn 
in  reply  [077601 ;  alao  the  quantity  of  .wire  and  gauge  T 
— H.  Ely. 

[§0174.]— OoealAe.— WooH  some  reader  give  the 
euet  directions  for  making  and  taking  the  solution  of 
cocaine  as  recommended  in  "Ours"  for  sea-sickness.  I 
widi  to  make  a  quantity,  so  that  I  can  try  the  effect  on 
myadf  or  anyone  willing  to  take  it.— A  Jaasrr  Max. 

[6017&.1— Oamera  Stand.— I  diall  be  obliged  if  some 
kind  rvaJer  of  **Oar«"  will  give  me  dimendons  and  dia- 
grams of  a  i-plate  camera  stend.  One  folding  op  into 
small  ornnpass  for  caixying  aboot.— J.  K.  Braox. 

r6BI76.1-I>elta  Oysni.— I  shooldbe  mnoh  obliged 
if  Mr.  Sadler  or  other  kmd  friend  woold  stete  the  present 
measnrement  and  position  angle  of  the  companion  to  Ddte 
Crani!  Webb  gives  the  sn^rie  as  90-9^,  but  quqtea 
"K348^."  and  "De  SSttl^  Surely  a  very  widefis- 
crepancy !— Bbta. 

[68177.1— Tiiminir*—Osn  any  reader  give  mepraotical 
instructions  how  to  torn  and  chuck  in  a  lathe  an  object 
similar  to  sketdi!    I  have  three  to  torn  oot.    IlieyBmat 


to  Isgerf  Sboold  prRor 
nj  B  QooMa  yeoK  will  < 


They  aro  somftfitng  like  tops  of 
They  are  cast-iron.    Asftisan 


be  exact  and 

mon  jo^  it  may  be  useful  to  others  as  wdl  aa  inysdf. 
I  am  much  pleased  with  ariideon  **Mi^dagMbdd  Looo- 
motxTe"  in  your  paper,  and  woold  like  to soggest  similar 
papas  on,  asy,  cszpentry,  ftc— La  Ykaxcs. 


[Agoodi 


in  the 


HoUowaj*a 

ezerU  over 


Fflla  are 


e^iecially  reootu 


inHMdw!  to 


AXSWEBS  TO  OOBSSSPOin 

•  s« 

*«*  AU  eammmmeaUonM  Aomid  U  mUrvmi  a  4|| 
^Os  ExausH  Mbohaxio,  882,  Arad,  r.C. 


HIMTB  TO  OOBBESPOKDEma. 

LWrite  oo  one  side  of  the  paper  only,  sod  pd 
for  illustrations  on  separate  jaeeesof  pspet.  i 
to  queries,  and  irhsn  answering  qucnM  pot  ^ 
aa  wdl  as  the  titles  of  the  quflcies  to  vbteb 
refer.    8.  No  ehaxge  is  made  for  insertmf  lettt: 
orrepUea.    4.  Letters  or  qossies  sskiu  fa 
manufacturers  or  ouiiesuondwits,  or  when 
artidesoan  bepurdiasea,orrqiUeigiTmf  lod^ 
tion,  cannot  be  inserted  except  as  advectiwoBBi 

Zuestion  addng  for  ednratiwrisl  or  sek 
I  answered  torougfa  the  post.    &  Lrttefs  wm 
spondents,  under  cover  to  the  Bditcr,  siv  ttx 
snd  the  names  of  eoiiespondanti  sxs  sot 


S^l 


b^l 


quirers. 

*•*  Attention  is  especially  drawn  to  But  _ 
space  devoted  to  letters,  queries,  and  icpliei  ii 
the  general  good,  and  it  is  not  fatrtooeeaprtt 
tions  such  as  are  indicated  above,  whidi  m*;^ 
viaual  interest,  and  irfaioh.  if  aot  advertisaBasi 
sdves,  lead  to  replies  which  are.     The  "''-' 
Colnmn"  offers  a  dieap  meaaaof  obtstni 
tion,  and  we  trust  our  resders  wiU  avail 

The  following  are  the  initiala,  fte.,  of  IcObii 
to  Wednesoay  eveniagf  Joly  84,  and 


W.  P.  TuoMPSosr  and  Co.— Mediosl  B«tterrOJ 
Cornwall  Polytechnic  Society.— C.  C  E.-F  Id 
W.  H.  P.— W.  A.  Ross.— Baymond.-E  ifl 
Baker.— Laundry.— Holland  Header.— T.  II-&I 
— O.  Oowper.-J.  L.— Meteor.— C.  P.  D.  Mand 

CoLuior.    (The  query  has  been  answered  nucv  to 
the  two  oolnmns  are  to  be  of  the  suae  daas 
solid  one  wiU  obvioudy  be  the  stronge.  \z\ 
cdumns  are  to  have  the  aame  weight  of  sd 
hollow  one  will  then  be  the  stronger:  bo!  •>>"« 
will  then  have  a  greater  diameter  then  a  w>d  i 
containiiig  as  much  metaL)  — ScnMcaxixx.    Ti- 1 
of  filling  barometer  tobes  has  been  ficqawtly  i^ 
Tlie  tube  must  be  thcrooghly  dean,  sad  m  6-  \ 
the  bent  tabe,  such  ss  is  naed  in  the  ivberl  bm 
the  mereory  must  be  jerited  over  the  bevl  ::i 
long  leg  n  filled.    It  may  be  neceseaxy  th«B  t?  ^ 
tabe  to  drive  out  air^mbbleo;  hot  thatota  L  i 
carefnUy  warming  in  the  flame  of  a  qur/.-u 
GoDsni.     (If  yon  refer   to    **Pireworit  Xaa 
Amateors,''  by  W.   H.  Browne  (LondoB :  L  I 
Gill,  170,  Strand,  W.C),  vou  may  find  wiuiTT",!^ 
Apparently  it  is  a  sort  of  grenade ;  but  asr^  < 
to  "ilre*'DyBMrdy  striking  some  8abBtioK.:i 
necessary  to    ose   a    fuhnmate,    and  ft>  "> 
needs    to  adt  soeh  a  qocation  should  ^^^ 
aJtbem.pt  the  canstroeti0n  <»  sneh  ''flrevorks^'  j 
xxzB.    (Most  of  the  textbooks  of  Cheau$n^« 
Por   ifiwfauM^,    Miller's   **  Elements  of  Cb<£' 
Part  L,  Chemioal  Physics.  There  is,  so  fart** I 
no  special  textbook  dealing  vrith  the  sDbie>i  - 
(We  have  frequentty  explaiaed  that  any  as*  x 
patented  aitide  for  the  pmpoets  of  expedive 
It  is  used  for  benefldal  porpoees    to  mretua^.  3 
or  money  — such  user  benomiw  infriogcaa:  i 


patentee's  rights.  Toucsa 
or  that  form  of  Bdl's  which  is  known  as  ttet, 
MacHAxic  tdephone.)— Soraoci-sa.  iTou  oa 
ably  obtein  the  information  required  from  si  i 
6,  Uowgate-hilL  London,  B.C ;  but  plessFi^;;^ 
iOiove,  cspedaUyNo.  4.)— W.  C.  (Sevad  If* 
in  back  numbers.  The  only  effeetod  Rm?^ 
electric  needle. )— LaicxsraasBiax.  (Very  bke> 
this  paper,  as  the  vdnmes  contain  aboottK? 
useful  m  connection  vrith  thelsthe.}— AH'- 
Bennett,  or  tinpot,  battery  was  fnllydaient^: 
ZXXV.,  soon  after  it  vras  patented.  A  f i^  ^ 
Will  be  ftMmd  in  Now  fiO^  and  many  notei  d>ot!  < 

volume  mentioned.)— NovTCB.  (NoooecBB»TV 

iriofne   the  tdeaeope^    Soidy  in  Leeds  tben  « 

Optician vriw can  show yoo  howto  ose  UttrmOi 

and  as  to  your  Irieals  and  "nothii«  oadff  «< 

milea,*'   yoo  may  tott  them  ttere  ate  f««  = 

dbjecte  that  are  not  more  thaa  a  millioo  miW  ii> 

earth,  and  that  **eaBBiag  within  itafooos"b^* 

to  do  with  it    Lookupyoarbs^nambasadi 

book  whidi  treato  oa  Optics.)— Oxxa.    CO^  ^ 

description  referred  to  answer!    Ifno€,the«^ 

of  inrarmation  about  deetrOHnoton*  vbcb  a 

may  be  electro-ioomnotives,  in  bock  volniiMt^ 

disgrams  in  bade  vdnmes,  and  oompsR  ^^ 

neSions  with  them.)— Bagrraaa.    (BUk<r%  j^ ' 

osed— that  and  theGower>B€U.  AIlhaTeliea<|' 

See  indices  and  a  series  of  articles  caasotivri 

ISU.)— PBOTooaAraaa.  (If  yonmeanUrrt^*' 

see  p.  483,  No.  U6S.    Pbr  details  of  the  pn<^* 

indices  :severd  piowssM  have  been  «ma^ 

(Too  will  find  tiw  register  of  the  Gofflpany/J^ 

Bbmse:  the  rest  of  tte  inftvaalion  too  hsd  c«» 

txom  the  secretary— it  ia  ao  bosmee  d  ^ 
(When  yoo  give  Tov  name  and  address  sAd  sjs 

tosoppostclyoorstesy.wo  wiUpoblah  It   i^ 
thk&Sd,  baaed  oa  ^'I  wwstoU,**  te^ke..  *Bd^ 
anonymoody,  wfll  i 
— UJ.a    (An  the 

a 

body 
Tho  _ 
Caaa. 


the  Darvianii 
drug*  y* 


haiadttL   Only 


qsa^' 


of  the 

(We 

to 
to 


futwc  will 


(We  doBot 
so  a  good 
to  what  1 
United 


dtbF( 

tot;  1  say  .'* 

to  koaft  them  cj^^ 

of  ttoikmiirw* 

or  kwyar  far  sa  ?P» 


of  ths.Bf^ 


O-i* 


Lhv  nU  Kiterr  Ptat— »  Late**  ai^M*^a-  ,n* 


at,  OXTOKtyrtUEKT.  LoyooN,  W 

fHikamM  visit  at  ( 


k' 


JxTLY  26,  1889. 
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CEE88. 
— •♦• 

jL,r.T.  ooBUBiuiioatioiui  iot  this  department  sunt  be 
•ddraned  to  '*  J.  Pisbob,  KnoUeide,  Yawl,  IsyroB  Begis, 
DocseL" 


FBOBLEBC  MOLCL— Br  J.  C.  Bbewtsr. 
Black, 


TEBM8   OF   STTBSOBIPTIOH. 

PA.TABLB    III    ADYAUCB. 

fc.  M.  for  Six  Moath*  ud  lit.  for  Tw«1t«  MMtha,  poet  free  to  aav 
ptrt'af  tiM  tJaitcd  Klacdom.    For  tkc  Umited  SUtc»,  ISi^  or  S4«l 
toe.  ffoU :  to  rruea  or  Bcl^nm.  IS*.,  or  Itf.  80e. ;  to  Indw  (ria 
BrlBdiai),  Ifio.  Sd. ;  to  Now  ZealoBd,  the  Copo,  the  Wort  ladiM,  Canada, 
NoTO  Scotia,  Matiri,  or  any  of  tho  Auatraliaa  Coloaiea,  ISa. 

Tho  rondttaaeo  thonld  bo  mado  hj  Pool  Oflleo  Ordor .  Baek  aumben 
eaaaot  bo  Mat  out  of  tho  Unitod  Kiagdom  bj  the  ordinary  aiwspapor 
pooty  but  iBiut  bo  lomittad  for  at  tho  rato  of  id.  oacb  to  eorar  eatra 


WhUe,  [U  +  U 

Whtte  to  play  and  i&ateiii<tlireemoTeB. 


fF  BiMa 


BOLUnOB  TO  1,167. 


maefc. 


S.  Ktr-K  6  (doable  eh) 
3.  Q  or  B  mates. 

2.  Kt-K6  (diBoh),*o. 


2.  Kt  takes  B  (ali),.or 
Kt-a  B  6  (ch),  Sec 


1.  K-Q  S  (a). 

2.  K  mores. 

(«}i.  K-a4(6). 

(6)  1.  B-K  B  6  (ch),  or 
Kt-K  B  6,  or  a  B  5, 
Kt-Kt6,or  B7. 


KOnCBB  TO  COBKBSPONDSrEB. 

CoBBBOT  solutions  to  l,lfi7  hf  W.  Oleave  (triple  and 
two  duals :  these  spoil  an  otherwise  grand  problem),  J. 
Bryden  (ditto).  J.  Oogh  'ditto),  T.  A.  Fringe  (twoduals), 
W.  L.  liartin  (ditto),  H.  C.  Hayoraft  and  Fr,  Fernando ; 
to  1,166  by  J.  Kistnidc:  J.  H.  Yidkers  (Newcastle).  J.  O. 
Hankin,  Othello.  H.  warren,  Betohfori  (Pensanoe).  J.  B. 
J.  Smith,  B.  T.  Hood,  Bernard  Green,  J.  W.  Bead,  and 
H.  O.  Walsh. 

H.  C.  Hatcbait.— Your  proUem  has  a  seoond  solatliMi| 
1  QrKt  6.  The  white  force  is  too  strong.  Trj  again,  and 
next  time  send  the  position  on  a  diagnun. 

J.  Q.  HAMgiw.— In  your  attempt  at  1,157  how  do  yon 
proceed  if  1.  B-B  A  (oh)  t 


MoMro.  J&xaa  W.  Qvwir  and  Co.,  of  Ml,  Chofltaat-alroot,  PhlU- 
ddphia,  arc  anthoriaad  to  recoiTt  oobocriptions  for  tha  United  Statea 
for  the  ENGLISH  MECHANIC,  at  the  rate  of  S  dok.  Kc.  fold,  or 
Thirteen  ShUlin«a  per  aanun,  poet  firao.  The  ooptaa  will  be  forwarded 
direct  br  mail  from  the  pnbltahiaf  ofllee  in  Londoa.  All  anbacrip- 
tioaa  will  aommeaee  with  the  anmbcr  firat  iaauad  after  the  receipt  of 
tho  anbeeriptioa.  If  baek  nombeni  are  required  to  oomplete  volamea, 
thoT  mnat  be  paid  for  at  tho  rate  of  Jd.  each  copy,  to  eoTor  extra 
poataffa. 

Vole.  XXVI-  XXX.,  XXXII.,  XXXIT.,  XXXTl-  XXXIX..  XL. 
XLIL,  XLni.,  XLIV.,  XLV.,  XLVI.,  XLVll.,  and  XLVIIL,  bound 
in  eloth,  7a.  each.    Poat  free,  7b.  9d. 

All  the  other  bouad  Tolamea  are  out  of  print.  Bubaeribera  would 
do  well  to  order  Tolumea  aa  eooa  aa  poaaible  after  the  eoaelnatoa  of 
each  hatf-yearly  ▼olume  in  February  aad  AuKuat,  aa  onlr  a  limited 
number  are  benad  up,  aad  thaae  eooa  ma  out  of  priat.  Moat  of  our 
back  aombera  eaa  be  had  aiogly,  price  ad.  each,  throuf  h  aay  book- 
eellor  or  aewaaffeat,  or  S^d.  ettsh,  poet  firee  f^om  the  oflee  (except 
index  aumbera,  which  are  Sd.  each,  or  poat  froe,  Sid.) 


ladexee  for  Tola.  Yl.  and  YII.,  Id.  each.  Poat  f^ee  Hd.  each. 
Indoxoa  to  Vol.  XL..  •Ad  to  aubeeqacat  vote.,  M.  eaoh,  or  poet  free 
I4d.    Caaea  for  blndinK,  U.  6d.  each. 


HOTICE   TO    SUBSCBIBEES. 

Snbaeiibora  nuirtmg  their  eopiee  direct  fVom  the  oSee  an 
reqaoeted  to  obaerre  that  the  laat  number  of  the  tern  for  which  their 
aubaeriplion  ia  paid  will  be  forwarded  to  them  in  a  Plan  Wrapper, 
aaan  iatiautfon  that  a  fraoh  reatittanee  ia  neceeeary  if  It  ia  deairai  to 
eontlnuo  tho  anbaeripUon. 


CHASOES   FOS   ASTESTISDra. 


Thirty  Worda 
WfmjfkMmtmt}  aifht  Wwda 


0.  d. 

%  • 

0   • 


"  The  Art  of  Bating.-— There  is  little  if  any 
doubt  that  oookinf  has  been  employed  1^  man  in 
the  preparation  ox  food  from  the  remotest  ages.  It 
ia  probable  also  that  empirical  ideas  of  what  con- 
duces to  comfort  in  diet  early  formed  the  basis  of 
a  gastronomic  art  not  withont  some  rdation  to 
physiological  truth.  It  has  been  reserved  for  later 
timee,  however,  and  for  dviliBed  man,  to  discover 
and  formulate  a  regular  method  of  dininff.  Bv  a 
proceos  of  natural  selection,  the  work  of  elaDon^ing 
this  system  has  in  great  me^wure  passed  into  the 
hands  of  our  Frenoh  neighbonn,  who  have  thus 
been  able  to  develop  an  an  dharactetistiadly  their 
own.  Our  simpler  national  customB  relating  to  the 
teble  have,  in  common  with  those  of  mo^  other 
peoples,  attracted  less  attention,  though  it  is 
not  likely  that  they  will  ever  disappear.  It  is 
needless  here,  however,  to  discuss  in  detail 
each  local  peculiarity.  We  should  rather  aim 
at  understanding  those  common  principles  which 
underlie  all  rightly  constituted  mtems,  and  give  to 
eadi  ite  value  as  an  aid  to  wholesome  nutrition. 
The  time  of  eating  ia  a  matter  of  no  small  conse- 
quence. This  is,  to  some  extent,  subject  to  indi- 
vidual convenience;  but  we  may  take  it  that,  aa  a 
general  rule,  not  less  than  five  hours  should  separate 
one  meal  from  another.  Hie  short  interval  of  rest 
usual  after  meals  will  commend  itself  as  bexngin 
strict  accordance  with  phvsiological  necessity.  The 
quantity  and  quality  of  food  taken  also  require 
careful  attention,  and  these  again  must  be  regu- 
lated by  reference  to  the  work  to  be  done  by  a  given 
person.  Some  difference  6t  (minion  has  always 
existed  as  to  the  proper  daily  allowance  of  meat. 
We  shall  probably  do  Justice  to  the  di^^estive  powers 
of  most  persons,  however,  by  advising  that  only 
one  substantial  meat  meal  be  taken  daily.  More 
than  this  would  tend,  if  continued,  to  overload  the 
tissues  with  digestive  products,  and  less  would 
hardly  suffice  for  full  nutrition.  Drmk,  if  alcoholic, 
should  be  sparingly  taken,  or  not  used  at  all. 
O>okery-  has  m  these  days  oeen  elaborated  almost 
to  excess.  Variety  and  oelicaCT'  are  carried  to  an 
extreme,  and  we  soould  probably  gain  rather  tiuin 
lose  if  plainness,  combined  with  care,  were  adopted 
as  our  rule  ef  practice  in  such  matten.— Xon^. 


Pnmt  Paaa  Advcrtieameate  Pire  ShOUnga  for  the  flrat  40  wtMrda 
altorwardaH.  per  line.    Parafraph  AJvartieemento  One  Shilliaf  oer 
Uaa.    No  Proat  Pbge  or  Paragraph  Advertiaemeat  laaertod  for  leaa 
than  Plro  ShiUiaga.     Rcdneed  tarma  for  aeriee  of  more  thaa  etx 
iaaerttoaa  may  be  aeeertoined  on  application  to  the  PubUaber. 

AOVBBTI8EMENT8  in  BXCHANGB  COLUMN— for 

a.  d. 

Twenty-four  Worda  ..OS 

For  every  encoeoding  Eight  Wofda  0   1 

ABVBBTIsnaam  in  the  SIXPBNNT  SALE  COLUMN 

a.  d. 
Slataon  VTorda  ..  .•  So 
For  oTory  eueeeoding  Bight  Worda Of 

*/  Itmuat  be  borne  la  mind  that  no  DlaalaTod  AdTOrtiaasMate  eaa 
appear  ia  the  **  Siapenay  Sale  Columa."  All  AdTartiaemeate  muat  be 
prepaid ;  no  rednHloa  ia  aaade  oa  repeated  iaeortioaa,  and  ia  oaaea 
where  the  amount  eeat  exeeedaOne  ShUllag,  the  Pabliaher  would  bo 
gratefel  if  a  P.O.O«oould  be  aeat,  aad  aot  atompa.  Stampo,  howarer 
roroforably  halAioaay  atampe),  ouy  be  eeat  where  it  ia  iaeoaTaniaat  to 
obtain  P.0.O.'a.  .    ^ 

Tha  addreaa  ia  iaeluded  aa  part  of  the  AdTortiaemoaV  «nd  abargod 

Adaortiaamonte  wnut  Toaoh  tte  Oflleo  by  1  p.Bk  on  Wedntaday  to 
luaro  inaertioa  in  the  following  Friday'a  number. 

Tm,    tho    Bnptured    wlU    atlU   find   Br. 

SHERMAN  at  hia  Ziondon  Ofllae,  U,  Chaaceay-lana,  where  hie 
wonderfni  aaeeeea  draWa  the  aflUeted  from  ail  parte  of  Baglaad.  aad 
wlwra  yon  aad  all  othora  ahoald  go  who  eatertaia  the  hope  of  ever 
being  cared.  Send  for  hia  hooka.  BagUah  tad  4nioaiwa^  poalfr«a»td., 
aadlaform  ytmraelrao.— ^Aj>tt.1 


OTJE  EZCHAVaS  COLXm. 


Th*  eharo€  for  Etehang^  Notie§tu  Sd,*  fortksMrst 
H  wordif  and  $d,  for  essry  tucouding  8  wordt. 


Inportaat— An  Unda  of  Scientific  Proparties, 

Apparatoa,  InetrnmeaU  received  for  othara  or  caah  by  A.  Caf  ULtsi 
Cbealoa-ateeet,  Tottcaham  Court-road. 

Wanted,  Portable  7orge,  Anvil,  Snrfaoe  Plate,  1H.P. 

Vertical  Boiler,  for  aew  Domeatic  Macliiae  or  Oil.— Moxuioira^  7a, 
Baai'etroet,  Bromlay,  Kaat. 

I  offer  40in.  ElUs  Facile  or  Knittin^r  Kaohine  in 

exshaaga  for  Lathe.— Wallouey  Hoaae,  Colcheater. 

I  offer  40in.  Ellis  Facile  or  63in.  Boadater  in  ez- 

ehaage  for  aeeoad«hand  Circolar   Treadle  Saw.-^Wellaniay  Honae, 
Colclieeter. 

Wanted,  Model  Hot  Air  Bngine.     Will  give  exchange. 

Electrical  aad  MechaaicaL— £.  TaeanTmr,  Staflbrd-atraot,  Barrow- 
in-Furaeee. 


Printing  Presa  and 

BicTde,  Haimoaiam,  or  Drapery.— aoj 


e,  Ao.     What  offers ! 
Ofltce,  Dateatry. 


Horizontal  Engine,  1|  bore,  splendid  make.   Abo 

powerful  Induotion  Coil,  Battery,  and  A|vlianeea.  Exchange  for 
Aatroaomical  or  Mathematical  laatrumenta  Tolue  iCi.— CA.TTax.t,  Rill- 
top,  Weot  Bromwich. 

Boiler,  8H.P.,  oomplete  with  all  fittings.    Wm  ex- 

chaage  above  for  Drilllag  Machiae  or  Screwiag  Machine,  or  Bagiaeor'a 
Toola.— KxLurr,  21,  ThorataaMitrtet,  Brixton,  S.W. 

Trioirole,  Humber,  fkoot  steorcr.  40in.  ivheds,  balls 

all  over,  auit  Udy  or  geatlemaa.  Above  haa  hollow  rime.  What 
offera  ?— KaLLiTT,  21,  Tbomton-atreet,  firixtoa,  S.W. 

Exchange  the  following:— 2  Daniell  Batteries,  Coil, 

10  Carbon  Flatea,  *'  Spoa'a  Workahop  Recelpto."  In  want  of  Boaaea'a 
or  Plat  Bottle  Bichromate  Batteriea  for  lighting.- Addreaa,  Gaoaoc 
Baanaaa,  S7,  Bromley-a treat,  Hull. 

Bilwer  Cheneva,  silver  dome,  jewelled,   exoellent 

order,  auitoble  for  youth.  Exchange  Cloth  (tronaarlngS  anything.- 
W.  D.,  00,  Eing-atreet,  Dudley. 

Self-<toting  Fountain.     Exchange  for  Waterborf 

Watch  or  Toola.— C.  R.,  54,  George-atrcet,  Reading. 

8  cast-iron  SOin.  Pulleys,  with  four  hangers,  and  g.m. 

bearinga.  Wanted,  Square  Qlaaa  Jare,  Indicatora.— »,  Parade,  Aeton 
Vale,  W. 

Set  Billiard  Balla,   new.  Lathe  Flrwheel,  and 

Crank,  "  Popular  Educator,"  oomplete,  miacaUaneoaa  booka.  Wanted, 
Air  Gun,  Cricket  Sundriea,  Umbrella,  anything  uaefat.— 90,  Nether - 
wood-read,  Hammeremlth. 

Wanted  old  foreign  aad  colonial  Postaffe  Stamps. 

Will  give  good  exehaage.  No  recent  iaanra  excrpMig  high  Yanea 
required  .--CotLSCTo  a,  125,  Coltman-atreet,  Hull. 

Offers  in  exchange  for  Book  on  Furniture,  Honse^ 

Ftttinga,  and  OecoraUona,  1,200  encravinga,  eoaiS  guineaa,  aa  new.— 
BaKxn,  Rlngwood  Houaea,  Coalviue. 

Wanted,   strong   Tricycle,   in   exchange  for  6  gold- 

Stated  Watch  Kit  PixnikHTs.  4  Albert  Chalaa,  and  part  eaah.-i 
liita,  14,  Boeioek-atreet,  Loadoa,  E. 

Saloon  PiatoL  by  BeiUy,  of  Oxford-street,  with 

eartrl^ee.  for  a  goiod  Lathe  Wheel.— Teas « a,  18,  Harmaa-atreet, 
Klngaland-road,  Loudon. 

lO-light  Dynamo,  by  Jones,  Lambeth,  jperfoot  order, 

>-view  Liena.  by  Roea,  9Q0c.p.  Sunbeam  Lamp.  Offera  Invited.— 
BaavM,  1,  Kilbom-equare,  N.W. 

Bloyole,  SBin.  quite  new,  silTer^lated,  by  Coventry 
Co.  Caeful  exchange  to  £6.— Pxaxcx,  Kent  Uouae,  Cryatal  Palaee- 
road,  8.E. 

lAtha,  4in.  centre,  8ft.  bed,  iron  frame,  6-speed 
tamed  wheeL  varioua  chucka.  Exehaage  to  £6.— Pxa&oi,  &eat 
Houae,  Cryatal  Palace-road,  S.E. 

Iiocomotive  Kodel,  with  two  CTlindeni  sad  lamp. 

copper  aad  braaa  boiler.  Exchange  oAra  wanted.— PxAJica, .  Kent 
Houae,  Cryatal  Palace- road,  S.E. 

Whitworth-thread  StookB  and  Bles,  for  lin.,  |in., 

and  tin.,  plug  aad  taper  tape  to  each.  Oaefol  offer  wanted.- PxAaoa, 
aa  a^ve. 

Soraw^onttinff  XiatKa,  bed  6ft  long,  with  gsp, 

planed  up,  quite  new.    Exchange  to  fiOa.- Palace,  aa  above. 

Teleaoope.  by  Goitagh,  London,  dOin.  long,  night  of 

day ;  alao  Opera  Glaaa,  very  good.  Uaeful  olTera  for  either.- Paxaev, 
aa  above. 

MioroBOopio  Object.— New  pine  Cabinet,  oontsin- 

iag  72  beat  moaaied  microacopie  objecta,  all  popular  aubjecta.  Oftra 
raqueated.— W.  Wam,  IT,  Tork-atreet,  Nottingham. 

Boiler  wanted,   1H.P.,    vertical.     Will  exchange  a 

Boox  Cass,  Ml  of  apleadid  booka,  aa  good  aa  when  aew.  Ovtvlpt  la 
aumber.-.jC.  Tana,  S,  Pr«videBee-|Mee,  Ayliff-atcoet,  New  Kant- 
road,  S.E. 

Banjos,  two,  nickel-plated,  German-silver  keys,  with 

all  the  lateat  improvemeata,  inlaid  handlea,  one  five  string  and  aevan ; 
coat  £3  6a.  each,  value  SAa.  each ;  alao  two  half-horae  Horixontal 
Bngine,  quite  new.  Bxehanga  fot  amall  lathe,  «ny  artute,  ^x  iaeh 
Lathe,  value  £3,  banaln.  ^Bxchaage.— f.  Som,.No.  I,  R)vae1i< 
grove,  Vaaaal-road,  Bnxton,  London. 


Bicycle,  60m.,  double  roller  beanngs,  worth  £2.  for 

Reeking  Horae,  moderata  aiae,  or  C  Clartonetta.  anything  naeral. — 
WM.  Emott,  Chadwick-atieot,  Marpla,  near  Stockport. 

Exfthange  offers  wanted  lor  Galvanio  MaoMne, 

6  Mnaical  Inalruaaani%  12  Medical  Worka,  ac,  Ae.    Liat,  atampod 
envelope.— 43^  Shirtey-atroet,  Weat  Brighton. 

Wanted,  small  Hand  Barrel  Organ,  seonlar  tones. 
Exchange.— H.  Psna,  Watton,  Harta. 

Pair  of  6in.  Iron  Bella,  screws,  frame  complete. 

Exchange  old  lead  to  valne  9(Ib.— K.,  41,  Latiaaer-road,  Loadoa,  W. 

Psir  of  strong  6ixL  liathe  Heads,  T-rest.  20ft. 
leather  etrap,  ehaek  aeiewa,  fto.  Exchange  old  lead  to  valae  »a.— K., 
41,  Latiaaer-road,  London,  W. 

Waated,  Oaapbell's  Favomite  Melodeon,  fair  condition, 

la  exohanae  for  epliodid  Etacrasc  Bbll  Sbt,  value  10a.  fid.,  new.— 
Addreee,  TnaLxa,  31,  Carliale-plaee,  Manningham,  Bradford.  Torka. 

Doable  Vertical  Bngrine,  Sin.  stroke,  2in.  bore, 

piatona  fitted  with  riage.    Exchange  to  valae  of  £2.— O.  Watxan, 
Uiggle,  near  Oldham. 

What  offers  for  Dnloimer  and  Oase  P   Wants  a 

fow  new  wirea,  AiU  aiae,  mahocaay  frame,  very  good-toned  inatni- 
ment.— C.  Woooixo,  Orendon,  Northampton. 

Kadioal  Ooil,  verypowerfnl,  six  powers,  regnlating 

tube,  awiteb,  handlea,  improved  bichromato  battory,  complete,  quite 
new,  highly  finiabad.    Ollbn  to  60b.  value.— Addroea  oelow. 

Wimshnrst  (pretty)  IfaoUne,  new,  17in.  discs,  4 

Jara,  lateat  pattern.    Photo,  and  partfoaUra.  4  atampe.    Bkohange  to 
£4  valae.— Rajrauh  Maltoa-atreet,  Eottoring. 
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TEB    8IXP1MIIY     SALB    COLVHV. 

AdtmHtmnmUt  an  imerted  in  thU  column  a(  Ae 
rato  isfM,for  thi  Jirtt  16  wordt,  and  Bd.  for  tworp 
fKCossdtn^  8  words. 

New  lUnstrated  Pilae  List  of  Soraws,  Bolts  and 

Nvra  for  Model  Work,  drawa  to  aotaal  eiaa,  eoat  oa  roeeipt  of  ataap. 
— Moaau  Coasa,  tO,  Xirkgata,  Looda. 

BilliAida  or  BagateOeu  or  Beooisitei  for^dilto,  or 

nUardWofk.—&8NMtiiBaoa.,Htgh-atreet,  Loadoa  W.C. 


^ICedieal  Obis, 

~       Beet 


Bmiard  Work.— &8NM  to  Haoa.,  Hlgh-atreet, 

Kanahaster  Xlaotrioal  ^. 

Masnetoa,  BoOa.  Cella,  Wlrei^  Fltliaga, 
J.  BaxTUT,  7,  Newtoa-atreat. 

Bleotrlo    Depot,  1*.  ,  I>eMisg»te.  Msachsiter- 

Haadieat  ahop  ia  the  trade.    Largeatatock.   Greateat  variety.  Lowaat 
prtoo. 

lEioroBOOpy.— Instroetive  list  of  reaUy  high-class 
botaaioalpraparatioaa^  with  aaai|ite»  M.— WaurSa  WB»s,l<itehite, 


Oyolists.— Use  "Oraphii 

Boaao,  wiU  aot  hold  duet.  S  atunj 
Peacil  Worka,  Batteraea,  8.W. 


>hine"   on   yonr    chains;  no 
^_    unpa,  foea.— Wouv  and  8ojf,  Falfloa 
Worka,  Batteraea, " 

"The    Amateur."     Jl  pepsr   for    Fretvoikw«. 

Carren,  lalayere,  PaJatera.  Sixpeace  moatUy.  Liate  of Utaat  daaigaa 
fcae  oa  applicatioa.— HiaaT  Zitxae  aad  Co.,  24  aad  26,  Wilaoa- 
atiaat,  P^b«u7,  Loadoa,  B.C. 

Safbty  Bioyoles,  superior  mske,  warranted  all  ball 

boadaga.  Iron  £10.    Catalogue llree.^HAaoaa  BaoTvaaa,  SetSa. 
Lard  Oil,  8b.  per  gallon.— 69,  CommeroialHrtroet,  S. 
a.K.  FittinffS,«o]^eapesthonaei&London.-4»,  Gom- 

Oyolists.— Anti-vlbiatlon  Safeties,  Tandem  Safeties. 

aad  l^ricyelea.  Bead  for  liat.— Baasroao  Ctclx  Co^  Ltd.,  Bradford, 
Torkahira. 

Bellows  for  Osmeias;'  all  kinds.    Price  list.  Id — J. 
TaoiCBOa,  Camera  Makar,  Portgordoa. 

Write  for  Xinff,  Kendham  and  Oo.'s  (Bristol) 

aaw  luvamans  CaxaLoav^dH*  Aekaowtadged  to  be  lavalaahle 
toaouteara. 


Bleotrlo  Bells,  2j 

froaaSd.    All  naatoriala  toq 


8s.  6d. ;  8in.,  4s.    Presses, 

•y  ftttora  ia  atoek. 


Complete  Sets,  oonsistinji  of  bell,  battery,  wire,  press, 

Ac,  paoxed  ia  box,  7«.    Larger  aiae,  8o. 

Oheapest  Honae  in  the  Trade.    Send  four 

atampe  for  our  illuatrated  catalogue.^i.  SvRDaaLA.HS  and  Co.,  Elec- 
teieal  BngiBBfra,  HaUfox. 

6d.  prepays  Chreb  insertions  of  a  20-ward  adveitise- 

mant  ia  M9mtmfN0m,  Belfkat.    EatabUahed  1856.    Specimen  f^. 
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Hats  made  easy.   BraoM  nade  perfect.    Fits  mH 

uittt.    Sis  itamp«,->T.  Rawsox,  HeBtaB-Un«,  Stockport. 

Model  Bnfflxies<— liOfiM  and  DaTiea^  Bnlaigied  and 

lUnttnted  Catalogne,  oaatlnfti*  fiaiabed  part*,  Jkc.,  po«t  free,  4d. 

The  Above  oofntaimi  all  Information,  and  is  iUnatrated 
from  photof{nphi  of  tho  ftmahad  mginct. 

Tiro  Hew  Features  introdneed.— TMpIa-ezpanaion 
BntiiiitT  lad  Boat  Btoot  CraakahAfla  wo  oatifol  j  eiigiiml  BoriltiM. 

Photos,  of  these  ^ciple  Bxpandon  Engines  ean  be 
had,  prieo  $i^  post  freo  7  ctaapo. 

Hie  IDetAgBM  an  all  new,  and  an  not  copies  of  the 

■teroetypod  moSoIo  of  other  Srma. 

We  Court  Ooxnparison  for  norelty  of  desigB,  finish 

of  c«||:iBco,  aad  quality  oicaatiiiga. 

Models  of  ererf  deseriptioa  npaind  and  pot  in 

workiaf  ordor. 

Ziuoas   and   Davles.  '|fe<^haninal  and  Seientiilc 

)Iod«l  ]Ukcr%  31,  Charl«a-«trect,Battoa-KardoB,  Lendoii.  B.C. 

Who  Is  Hilsdon  P    The  cheapest  Gun  manuf  actunr 

in  the  world.    Por  eatalogxwa  addicaai  Sparkbrook-bmldiogay  Folke- 
atoBOi  Kent. 

100  XemofandiunSt  BjUheads,  Business  Cards, 

jdetttd  or  Gomiaa '    ~ 
foMMMf  8carboro«Kh. 

Smoke   Kniffhf  s    Herb   Tobaoco.-^endid 

flavimr,   ddi^btftilly  rrai^aat. 


Ejdttttd  or  Gomaaed   Labcla,  la.  Id.  tnt. — Txcvobia   PaixTiiio 
WomxB.  8 


Neither   i^fariova   jlikc   ordinary 

poat  free.^ 


tobaeeo)  wif'expeiiaiTc.  "  Qoartcr  pooad  (nearly),  7a 
Khicmt,  Dnigsiat,  Portamonth. 

Baok  'and  Wheel-oattinff,  in  steel  or  brass, 

correct  work  only.— OrrKmMAXM,  A5,  Speneer-atreet,  ClerkcnweU.  . 

VertioalBnglneB.  newest  designs,  with  or  without 

boilers.— Tiu  OnAJiTXAX    Cn^xK    aad  laox   CoMrjuiT,   Limited, 
Oraathaa. 

Boilers,  from  one-horse-power  upwards.— Vertical, 
Portable,  Ceraiah.— CmAXK  aad  laox  CoKrAXT,  Liautad,  Oraatham. 

Unbleaahed  Violin  Strings,  tone  pure,  strength 

marvoUoaa ;  aiz  fbr  IS  atampa — Ca^raii,  S,  Jaaiaic»-read,  8.E. 

Wheel-onttixir  and  DlTldlnjr  to  is  indies  di*> 

',  in  braaa  aaly.— <2Im««  BaUada-otrool,  uaaalat»  Loeda. 

Make  your  own  Ink.— No  trouble.    All  oolonzB. 


la.  par  oa.,  pdatad.— AasroN,  14,  Market-place,  Maacheatcr, 

Harmless  Oolonrs  for  Jam,  Sugar  Bailers,  JeUies, 

Sympe,  Ac.— AasTOji  aad  Boa,  14,  Market-place,  Maaebcater. 

Model  Xnylnes.— Finished  Farts,  Oastinss.    New 

Catalone,  with  lunatratioBa,  poet  frcc^  6d.— Mxua,  Tiaicra-atrcet, 

lAthe   Oastinss.   New  illnstnted  catalogue  of 

vlaia  aad  acrcwenttiag,  poat  free,  9d.— Mzu«,  Tiatcra-atreet,  Suader- 

T'ftTinfth  Bnffines,  pair  with  cylinders  41  in.  by  Sin. 

tlioke,  nearly  flaiahed,  price  A.— fl^  Kaby-atieet,  Sanderiand. 

Note  this.— Cheap  Oyole  Fittings  and  Frames. 

Quick  deapatch.    lUuairataa  catalogue^— PmrrAooii  Ctcx.b  CoarAXT, 
Holloway-road,  London. 

^Dynamos  for  lighting,  plating,  blasting,  and  lecture- 
room  esporimcata. 

Bleotrlo  Motors  for  boats,  fans,  lathes,  sewing 

machiaea,  aad  ezperimeata.— P.  OuTsa,  Beeatoa-hill,  Lccda. 

Boonlar    Miorosoope    Slides.      Thousands   for 

cabibitlBK,  Roneoua  polaridnf,  brilliaat  opaque,   Ac,  flo.  doaen. 
Liat.— Haaav  BisAoa. 

Mioroscopes,  7s.  ed.,  lOs.  6d..  19b.  6d.,  17s.  6d.,  8Ss., 
4ta.,  Oa..  Ac.  Mouatmg  Apparataa  aad  Microacopical  Requiaitea. — 
HssaT  EB>4aa. 

Photoflvaphio  Sets,  Hagie  Lsntems,  and  other 

Apparatna  anpplied.    State  requiraacala.— Uajtav  Ssbaob,  344,  Cale* 
doniaa-road,  London. 

Ttaunoh  Bngdnes,  tin.,  4|,  and  81n.  bore.    Boilers, 

Lathai^  all  kiada  of  Macbiaery  at  reduced  pricea.— S.  BxiTa. 

Propellers,  improvedpattem,  12in.  to SOin.,  in  stock. 
Btnflaff  Bosce  aad  Shalta — 8.  Am,  11,  Weat-atreet,  Sobo,  W.C. 

£90  Competition,  easy  for  all,  osah  prises  gnar- 

aateed.    Pull  particulara  one  atamp.— MuwaAU,  Plynliainoa-road, 
Baatiaga. 

Strong  bacik-fleared  Headstooks,  bored,  planed,  3tn. 

13a.  td.  i   fiia.,  3la.     Particulara,   atamp.— JAaaATT,  Queca-atreet, 
Leioeater. 

Notice. — ^An  Engine  without  flywhed  or  connecting 

rod,  three- horae,  £30. 

Above  new  Patent  Bnglne  only  occupies  space  24in. 

by  13ia.  by  12ia. 

A  Six-hoTBe  Bnglne  to  occupy  space  of  28  by  16  by  15, 

price  £44. 

Above  may  be  dxiren  by  any  ordinary  boiler.    On 

▼lew.— BaiTAJTiria  Co.,  lOO^  Houadaditcb,  Loadoa. 

Spedal  Steam  Boilers  heated  by  gas  burners  at  less 

coat  tbaa  a  gaa  eagiat. 

A  flrst-daas   Qbm  Bnglne,  nearly  one-hot^  on 

brake,  £aft.    CalL— Barr&aviA  (^.,  100,  Houadaditcb,  London.    AU 
Icttera  to  BarrAjiaia  Woaaa,  Cokhaater. 

New  Donble-Headed  Shaper  (patented)  as  made 

for  Davy  Pasmaa,  weight  10  tone.— BaiTAXjnA  Co.,  Colebeater. 

Two  new  Pattern  Shapers  as  designed   for  the 

Britiah  Government.— Bextaxxi  a  Co.,  Colcheeter. 

Malleable  Iron  Castings,  by  new  process,  dean, 

Bound,  aad  tough  aa  iteeL— DaoxriBX.n  QjLntaa  Co.,  Sheffleid. 

American    Organ,  4  sets  reeds,  irab-basa,  vox 

bnmana,  doable  coupler*,  ftc.,  £8.    Offera,— 114,  Waadaworth-ioad. 

Brass  Door  Plate,  9in.  by  4|in.,  free,  4s.  6d.    See 

apecimena.— OtLxaa'  Engraring  Worka,  Reading. 

Z^o  Stencil  Plates,  Opsl  Letters,  Sted  Letter 

Puaehea,  Brand  Marka.— OtLana'  Letter  Worka,  Reading. 

Machine  Enj^raving  on  Bran^rory,  and  Ebonite. 

un«  Platca  aapplieiT— Git.Kaa'^EaKraTinff  Worka,  Readiaa. 


Nam« 


Piles !— Palmer's  "  Indian  Ointment*'  cures  agonising 

caaea,  ISjjd.,  3a.  Cd.,  iateraal  remediea  included.— Cbapel-tarrace,  Weat 
Aucklaad,  Durham. 

Palmer's  Renowned  Prescriptions,  Ss.  6d. 

Cure  quickiT  Urethral  Diwuea,  Ac.    Thirty  yeara'  celebrity.    Blood 
purifyiag  pilla  included.— Above. 

A  Tw  n.1  flf^TTpf^ti  w  g    Brushes,     Scratch     Bnuhes. 

Puliahiag  Saad,  Calico  Mopa,  Rouge,  aad  Lime  CompoalUoM,  Mickcl 
8alt%  and  Aaodea.— Hsxaio. 

Odd,  SilTer,  Copper,  snd  NldEd-ptating  Solutions. 
Praetic^  Hiatk  1  atamp.— Hnxaie,  3S4,  Great  Couoorc-atreet,  Bir- 


miagbam 


Cut  Tour  Own  Clothing  Systematically. 

Enormoua  aavtBg.— Particulara,  JAXsa  TlorKixa,  Practical  Cutter, 
Cheataut-road,  Tottenham. 


3a, 


Scientific  Draughts  enable  anyone  to  cut  any  size 

or  atyle  guaranteed.    Full  printed  inatructiona.^AboTe. 

S.  Bottone.  Carshalton,  supplies  the  following 

Electrical  Booka  aiiMt  Apparatua.     InTaJuable  to  Electrical  Amatenra 
and  Eagineera. 

"Blectric  Bells    and    All  About    Them." 

Bottoae'a  new  book,  poet  free,  Sa.    Indiapenaable  to  bell  flttera. 

*'  The  Dynamo :  How  Made  and  How  Used,' ' 

3a.  Sd.,  poat  free.    Fully  explained,  illuatrated,  ftfth  edition. 

**  Blectrical      Instrument      Making     for 

AKATSoaa,"  with  tO  iUuatratioaa,  poat  free,  8a.    Third  amtloa  aow 
ready. 

Dynamos  of  the  Highest  BAdency,  from 

lAa.  to  £30  i  for  Ughtiag,  platang,  cauterlalag,  aad  experimeatal  work. 

A  beantifal  little  Dynamo  that  lights  essily  two  six- 
volt  lampa,  poat  free  ia  box,  16a.  9d. 

Castings  and  Parts    of   all    the   Motors  and 

Dyaamoa  reccatly  deacribed  in  the  Exotiaa  Mxcbaxic  anpplied. 

Wimshurst  Machines  from  £1.    Aocumnlators, 

5a.  per  cell.    Boa  Battenea,  £1.    Sample  tin  Chromic  Acid,  la. 

Dimamo    Castings.— Beautiful    sets    for   Sep. 

Z>ynamoa,  (Iniahed  ready  for  wire,  10a.  each  i  warranted  tScicat. 
Punchings  for  laminated  annature,  from  l|in.  to 

sin.  ia  diameter,  from  4a.  to  SOa.  per  groaa. 

Ammeters,  Voltmeters,  Galwanometers,  6s. 

each.  Taageata,  lOa.  Staadard  Ohma,  3a.  Id.  Bridgai^  Ca.  Uat, 
1H-— S*  BoTTOxi^  Carahaltea. 

Moulders'   IiettersI     Moulders'  Letters  11 

From  I  to  4ia.  Scad  for  reduced  price  liet.— Lbaxxt,  Langton-road, 
Brixton. 

Water-Motor,  drives  any  light  machinery,  price 

6a.— Waltox,  9,  Queen  Anae-atreet,  Snelton,  Stoke,  Staffa. 

Handy  Pair  of  Steps  and  useful  Long  Ladder  com- 
bined, lOa. 6d.— TaVLoa andCo.,  DriiBeld.    LiaU free. 

Cuoa.— An  there  any  who  have  not  yet  tried  the 

gloriona  eflbcti  of  the  aacred  leaf? 
Cuca.— Its  marvellous  properties  'and  yirtues  an 

beyond  compare.    Try  it  at  once. 

Cuca.— By  its  use  mental  worry  and  physical  fatigue 
i  unknown.    Send  for  teetimoniala. 

Ouoa.---Sample  packet,  with  medical  and  sdentiflc 
opiniona,  13  atampa.— Mlaaa  and  Co.,  17,  Newcaatle-atrcet,  Farring- 
don-atrect,  E.C. 

A  8H.P.  higfa«pressnre  double-cylinder  Engine  and 

BoiLxn,  with  75  tubiea,  abaftiag.  two  propellera,  item  tube,  valvea  aad 
ooeka,«leam  gauge,  inieetor,  feed  pump,  aad  flttinga,  ail  complete. 
Wheel  aad  Steenog  Gear,  awning  and  atand-irona,  four  euabiona, 
ercrythinir  complete  for  a  40fL  launch,  all  ia  good  workiag  order, 
to  M  aold  cheap. — ^For  particulara  apply  to  7.  S.,  332,  SUaad, 
Loadoa,  W.C. 

Cyclists.  —  Seveml    new  Centaur    Co.'s    Coventry 

Safetua.  Liat  price  £17,  reduced  £13  lOa.— IxwooDyCycUat,  Graree- 
rnd. 

Bown's  new  square  rubber  Ball  Pedals,  14s.  6d. ; 

Spring-back  Iiampa,  3e.  6d.  ;  Alarm  BeUa,  la.    Bargaiaa. — Above. 

Fretwork  Machine,  psrtly  flnjiihed,  suit  amateur 

to  complete,  SOa.  Strong  Elliptic  Chuck,  good  coaditioa,  oaly  13a.  6d. 
— O.,  31,  Stratfonl-placc,  Camden-aquare. 

21-16in.  Achromatic  Telescojie.  with  terrestrial 

and  aatro.  eyepiecea,  powera  30  and  5<^  good  definition,  only  3Se. — 
William  Nicmoll,  Roalea,  Clonea. 

Bnglne  Castings  and  Forgings,  complete  set, 

for  S-horae  horiiontal  engine^  cyliaderboretV  £3. — n.  PxaraLL,  Hay. 
ward'a  Heath,  Suaacx. 

Chisel  Steel,  extra  best  quality,  for  granite,  16s.  per 

cwt.<*-OtLaaaT,  Oxlbrd-road,  Sheffleid. 

"Bngliah  Mechi^nic,"  nearly  everr  back  number 

ia  Btock,  2)d.  each,  until  September.— Slaobx,  Caax-atreet,  Leiceater. 

Superior  small   screw-cutting  Foot   Lathes,  new. 


Alr-Pressure  Pump,  Sft  high,  for  sale,  15s.— 

See  below. 

Large  Magneto  Machine,  in  mahogany  box,  all 

complete,  but  wanU  a<^ttatmg,  Ba.— See  below. 

Horisontal  Bnglne,  cost  62*.  6d.,  good  as  new,  fin. 

bon>,  lia.  atroke,  reveratag  gear,  aplcadid  eondiuoa,  take  30b.— 11 S, 
Broad-atreet,  Reading. 

Astronomical  Telescope.— Apparatus  and  parts 

mad«9  to   order.— A.  CLAaxajx,    3S,  Battlett  abnildiua,    Uofbora- 
circua,  London. 

Moziey-Maklng  Trade  Sesrets.— Independent 

living.    Teetimoniala  inaumtrAble.    Lut  fir«e<— 9ta»ut,  £  Bilatoa- 
traet,  Pvfdar,  Loadoa. 


are 


ipenor 

very  cheap.— A.  UALta,  Cobholm  Tool^orka,  Yarmoatb. 

To  be  sdd.  Patent  for  Boot-cleaner,  page  868, 

Vol.  XLIX.— UAaaia,  King-atreet  Weat,  Mancheeter. 

TTsefDl  Domestic  Invention,  for  part  oash,  part 

royalty.— HAaan,  3,  Kmg-atreet  Weat,  Mancheeter. 

For  sale,  one  of  Watson  and  Sons'  Magic  Lanterns, 

quite  new,  never  been  uard,  coat  £6,  with  4ia.  cortdeaBer.  in  caae  com- 

Slete.    Will  take  £3  for  it.— Apply,  Wa.  J.  Fowuta,  Cborley  Wood, 
lickmanaworth. 

No  More  Bestless  Nights.— A  Boon  to  Travellers. 

No  paraaite  comee  near  the  Obean  packet  of  African  herba,  6d. — 
WaXTwoara,  74,  Bunbury-atreet,  Nottingham . 

Lathe,  6in.,  engineer's,  suit  amateur,  cheap,  £9.  Hust 

aell.    In  capital  order. — Buarox,  163,  Oray'a  Ian-road. 

Polarisoope.  —  Palates   of    Troehis  lineatus  and 

Burcinum  andatum,  in   box,  free  la.  6d. — Wuitk,    17,  York*atr«et, 
Nottingham. 

l-horse  Vertical  Boiler,  6in.  cross  tube,  never  used, 

£6  lOa.— 73,  St.  Joha-atreet,  Urldjnratcr. 

Bngines  and  Boilers,   1  to  i-hoise-power,  low 

pricea.    State  wanta.— Taylox,  Wakrfield-atreet,  Warrington. 

3in.   Back-geared  Lathe,   compound  elide-rest, 

hond-rcat,  planed  D«d. — Caxexom,  5,  Poplar   Walk-road,  Heme- hill. 
S.E.    (Warranted  good). 

Francis  Printing  Press,  9in.  by  6in..  quantity  Type 

and    acceaaorica.      Bargain. — ParUculara     from   Lkmxox,  Chemitit, 
Haatinga. 

Butter  Prints,  anv  design  and  shape^beaters,  hands, 

create. — Lsvi  Dixt>M,  Point  worka,  King'a  Cliflv,  Wanaford. 

Intensity  Coil,  Incandescent  litmp  (carbon  filA" 

ent 
Zinc  Platca,  Clami 


ment>,  6  Bar  Maga«t«  iror  telephunc).  Electro Uasnitrt,  rew  Carbon  and 

PUtea,  Clampa,  T« 
and  Magnctiam  (TkompMn;,  12a.  6d.,  bargain. 


'erminaU,  Iron  Core,  Handbook  on  Electririty 
pMn;,  12a.  6d.,  bargain.— J.  W., 56,  Wakeburat- 
road,  Wandaworth-common. 


Special  Notioe.-Sdling  off  laxKe  qimntiV  of  aer 

and  acooad-hand  Engiaea,  Boilera/Dyitamon,  Laaachea,  Boata,  aad 
Launch  Bngines,  Caatinn,  BoHera,  Magic  Lantcna. 

t,am  SMn,  Loeomottvca,  Camrraa,  Leaaea,  Tripoda,  Ttmta,  Electnc. 
Scieatiflc  Apparatua. 

The  Above  for  sale,  bargains.     No  reasonable  offer 

tefnaed.    Gtviag  up  buaincaa.    All  muat  be  aold. 

Write  for  what  you    waat.     Btwnp  reply.- 

JoVM  Sbaw,  7,  Waterloo  Bridge-road,  Londoa.    No  L»al. 

Dynamos,  from  SOs.  upwards,  made  for  any  desired 

output.    Roduced  beta  aow  ready.— H .  Jon  as. 

ICanehester  Gramme-type  I>3mskinos,  wrongfat  cans, 
taaiaatcd  armaturea,  high  cAcieacj,  ttcm  •  lithta  apwarda^H. 
Joxna. 

New  Lists  now  ready.    Over  40  Dynamos  to  aeleot 

flrom.    Addreaaad  wrapper  or  one  atamp. — U.  ioaaa. 

Dynamos,  lighting,  plating,  etorixijg,  Jkc.  ^New  lirt, 

one  atamp.— H.  Jovaa,  Electrical  Knginiwrr,  1<  Hi||h-atreet,  Las- 
beth.  S.E. 

Bicycle  (Safety)  Fittings  and  parts,  to  smallest 

detail  for  one  machine.  Wbecla  made,  machia^ff  done.  Ballt  to  aU 
part*.  Bargain,  £3  17a.  M.  ApproraL— Dtxos.  lfi>  Ot.  Charln 
atrcet,  Birmmgbam. 

Money^Making  Trade  Secr0t».--Wariier's  8»f r 

Cure,  Gordlon'a  Extract,  Scigcra  Syrap,  T»rfcahlre  Reliah,  Adaat 
Furniture  Cream,  Nubian  Blaekiag,  three  SdL,  ata  14d.— Flatbki, 
Sowerby- bridge. 

Bailey's  "  Technical  Analysis,"   cost  Ss. ;  "  £le- 

menta  of  Flaae  and  Spherical  TrigonooMtry,"  coat  6a. ;  **  latrodwtMn 
to  Aatroaomy,"  3a.  Sd.    Half  price.— B^Kaa,  Rini|r«ood  Houe^  Co»l 

"Practical  Blectric  BeU  fitting."  by  F.C. 

AUaop.  ISO  illuatratioai,  7  folding  platea,  aad  33  diagrama.  PmI 
free,  la.  6d. 

"Practical  Electric    BeU    Fitting."  -  P«>- 

Bounced  to  be  thf>  moat  practical  and  complete  book  on  the  aubjrrt. 

F.  C.  Allsop,  Bleetriosl  Engineer  and  Bleetzidsa, 

16S,  Queca  Victoria-aireet,  Loadoa,  E.C.     Worka,  Briichfeea. 

HydrauUc  Gauge,  nnstera  9,ll(Hb.,  in  good  «m- 

ditlon,  16a. ;  lOOIb.  SteaanUo.,  by  Shaaffer  fpa  the  Boardoa  prwctpk. 


ion.  Ut  , 
lla.  6d.— WiLfciAMa,  83,  De  Beauvoir-road,  Xjoodoa,  N. 

Low-Water  and  Over-Pressure  Alarm,  for 

ateam  boiler,  all  metal,  good  condition,  SUa.    Taenum  Gauge,  SQu, 
Bourdoo,  13a.— WiLUAXa,  33,  De  Beauvoir-road,  Loadoa,  N. 

General  Technical  Stores.— Blectrioitj.  ICagset- 

iam,  Sound,  Ught,  Heat,  Mechaniea,  Cheaaiatry,    Phatograpbj,  Ar. 
Apparatua.    llew  aad  aeooad-haad. 

Astronomy.— Some  rare  good  Reflacton,  Befracton, 

Traaaita,  Staada,  O.G.'a,  Oeulara,    Fiadera,    SCcrometer^  Spectra 
acopea.    Very  awderate. 

Amateur  Mounters  will  find  moat  kinds  of  Leases, 

Priama,  Tubiag,  Staada,  Circlea,  Caatiaga,  Screwa,  Rack  aad  Piaioai. 

Mioroscopes.— Large  stocJc,   beat   maken,  cheap. 

Haadaome    Inatrument  with  Mechanical  Stagea,  aad    quanlitv  ef 
Aceeaaoriea,  £13.    Maay  atndeata'  aad  boya*. 

Batteries.— The  old    time-tested     ones,  well  ooii- 

atructed,  of  good  materiala,  atill  the  beat.    Beware  of  arw  deliuioiu. 

Coil  and  Dynamo  Makers.— (Theapest  prepand 

Wirea,  Vulcanite  Reela,  Caatinga,  Screwa.     Large  number  Baub(4 
inatrumenta,  cheap. 

Chemistry.— to  Balances,     Combustion    Ftimsoa. 

Stilla,    Blowpipea,    Bellowaj    Platinuffli,    Olaaa,     Poreelaia,    TctMli, 
Meaaurea^  Staada,  Chemieala,  ftc. 

Barometers,    Hygrometers,     Thermometeri,    Gas, 

Steam,    Ram,    Hydraulic,    4nd   Vacuum  Gaugea,  Brpaira,  Tabox, 
Scalea,  Glaaaea,  and  Aceeaaoriea. 

Pumps*— Bxhausting,  Compreasxng^  HydtauUe,  Her- 

eurial,  Lin,  Teating,  Fred,  Injecting,  Microacopie   Aeccaaonc%  Pvi*, 
Pittiaga,  atrong  reaervoin^  cheap,  huadiuda. 

Lathe 


Machine^ 
EagTUver'a  Ruling, 


leSt    Engines,    Presses,    Boiling   and   Dividing 

,    Vicca,    ellipiographa,     Phonofprapha,      Harmoaograpbs 
a  Ruling,  Statuette  Copying  Machiaea,  Conatera. 

Telenaphs.  Bells,  Power,  Lighting,  Lamps,  Aocu- 

mulatora,  Teanw  apparatua,  aad  everything  coaaeeted  with  atgau- 
liag.    Lairgcat,  cheapeat  atorea. 


Dancer's  Mioro-Photos.    Sample  and  list,  600,  post 
t«,  la.  Iid,-f8,  Ueywood-atreeu  M««i  Sidak  Maacbcrter;  '^^ 


Sida^ 


Catalogues.— Electric,  Telescope,  Mierosoope,  Fboe^- 

graphic,  Mecbaaical,  3d.  each.— CArxa^Txi,  Cheniea-atreet,  Totteabaa 
Court-road  (aear  all  Northern  Stational. 

Horisontal  Bnglne  and  Copper  Boiler,  cut 

foundation  plate,  tin.  bore,  parallel  bar  guidea,  wheel  valve,  eaancc- 
Uona  complete,  £3.- M.,  37,  Uaaelri^pfe  road,  Clapham,  Loadoa. 

Spedal  line,  Bapld  BectiUnears,  10  by  6,  37a.  6d. ; 

7  by  5,  3Sa.  i  6  by  4,  3U».— Guutt. 

Equal  to  Lenses  at  Three  Times  the  Price.  Testi- 

moniala  fkom  all  parte.    Terma  approval.— ^illitt. 

Half-plate  Bellows  Camera  and  Achromatic  Tiev 

Lena,  one  double  bock  reveniag  bottom  board,  3Ia.— Gti.i<iTr. 

Quarter-plate  Double  Combination  Portrait 

LsMa,  rack  and  pinion  focuaaing  adjuatmeat,  in  good  coaditioa,  Iik.- 

GlLlXTT. 

Combination     Aneroid    Barometer,   cloek, 

calendar,  and  thermometer,  mounted  m  iroa  frame,  in  perfect  order, 

Ua.— OlLLSTT. 

BelaoQUering  Backs,  Flanges,  Diaphragms.  Fi«M- 

Glaaaea  recovered,  Barometera,  Tharmometcra  repairM.— <'i''<>'^* 
Workiag  Optician,  Holywell-atreet,  Stnad. 

Pulleys,  Blocks,  Shafting,  Belting  suppliel  or 

erected.    Eatimatea  free STAMroau  ExouiacauKi  WoaxJ,  Bia<i«- 

raad.  Shepherd 'a  Buah. 

Inventors    in    Ireland.  —  Please  note  J^^s«J 

SxavxKaos'*  Sole  Rrpmentatire  for  Ulatrrofthe  Pewpl«*r*«'" 
Agency,  30^  High  Holborn.  London.  W.C,  vii. :— A  tax  a«  !»*■««'■• 
a^  Fleet-ttreet,  Belfaat.  P.S.— A.  W.  wiU  give  every  inform*t«m  » 
Inventor*  on  application. 

Splendid    Model    Steam    Bnglne,    l>Bf^!H!^ 

llaiahed,  aad  Boiler,  5}  atroke,  £6.— A«ubt,  1»^  Kiog's-road.  f  btue» 

Wimshurst  Machine,  plates  12  inchen.  irith  hole 

and  aectora  ready  for  mounting,  6i.  M.  per  pair. — Below- 

Base-Boards  made  to  order.     Swaa  Holders,  js, 

doz.— UaiAa  Beatum,  Electrician,  19,  Wo^-atnet,  Weatinia»t«r. 

The  "  Simplex"  Mechanical  Telephone  «,  with- 
out doubt,  the  best  invented  for  nbort  dittance*.    rei  pair,  •»■ 

Harding  Churton,  6a,  South  Parade.  L<!ed«,  w  ti« 

patentee  of  the  •*  bunpiex  "  telephone.    b«od  for  pArUcuUn- 

Steam  Dynamo,  lights  six-volt  l»mB,  forM^J^ 

also  Air- Pump   and   Hot- Air  Engine.— Apply,  H.  M,  *  weU"^' 
ViUaa,  Wellington -atreet,  Slough. 

Photographic  Lantern  SUdes.  perf«J  ^J^ 

tion  and  briUianor.  produced  fVom  woodcut*.  photOiT^P''?'  ^  .tr^i, 
ac,la.Bd.each  poat  free.-G.  HaaaiXbfiATa,  30^  Ba«bar»»ti^ 
Brt&ton,  S.W. 

Nine  Jarmaa's  4s.  6d.  Dry  OeUs  (l-etoHs^'*^^^ 
new.    Caah  oflbra,  all  or  aiagly.— CoaasLi.,  Rradtiig- 


Lira.   2,    1889. 
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MACHnrE  FASTENnrOS. 

OWEVER  carefully  a  machine  may  be 
-  desimed  in  regard  to  the  strength  of 
aarts,  the  labour  will  be  thrown  away  if 
[)er  consideration  has  not  been  giyen  tq 
fastenings  by  which  they  are  connected. 
8  question  of  fastenings,  important  as  it 
1  work  of  a  purely  stnictural  character, 
smes  far  more  complicated  in  its  bearings 
n  machinery,  as  the  effects  of  vibration, 
cussion,  and  sudden  reversals  of  pressure 
have  to  be  taken  into  consideration. 

Jmost  the  whole  of  the  connections  towhich 
are  now  referring  are  inade  by  means  of 
bs  and  nuts,  and  upon  their  manufacture 
L  adaptation  to  tneir  work  depend  the 
3tv  and  the  durability  of  the  machines  of 
ich  they  form  parts.  Tensile  and  shear- 
strains  are  those  to  which  bolts  are 
tally  exposed,  but  imder  some  circimi- 
uces  cross-bending  strains  may  fall  upon 
>m.  In  regard  to  the  material  to  be  used 
bolts  and  nuts,  strength,  elasticity,  and 
lability  are  the  three  qualities  called  for 
a  high  degree ;  in  the  matter  of  choice  of 
n  and  steel  we  rather  incline  to  the  former 
being  less  liable  to  crystallise  than  the 
tor,  unless  the  quality  of  steel  is  very 
Id,  for  the  tendency  of  the  vibrations  and 
icussions  occurring  in  machinery  is  all  in 
our  of  caiising  crystallisation. 

.n  some  tests  made  at  Shif nal  last  year  we 
i  round  iron  from  fin.  to  Jin.  diameter 
lakin^  at  something  over  24  tons  tension 
sectional  square  inch,  and  showing  an 
n^ation  before  fracture  of  22  per  cent,  and 
wrards,  and  larger  iron  up  to  2 Jin.  bieak- 
;  at  from  22  to  23  tons  per  sectional  sqiiare 
h,  with  elongations  of  30  per  cent,  and 
wards.  This  gives  an  idea  of  what  may 
isonably  be  specified,  and  it  is  no  use 
signing  work  upon  a  basis  of  strength  that 
not  readily  attainable,  and  22  tons  per 
ctional  square  inch  ultimate  tensile  resist- 
oe  may  be  taken  as  a  standard  for  iron 
Its,  and  the  working  resistance  per  sec- 
mal  6(juare  inch  should  not  exceed  3  tons 
r  tension  and  for  shearing  stress. 

The  proportions  of  the  bolt  have  to  be 
itermined  according  to  the  nature  of  the 
rain  to  which  it  will  be  subject.  If  the  stress 
in  the  direction  of  the  len^h,  the  resistance 
the  head  to  shearing  off,  and  that  of  the 
jyad  to  stripning  must  be  equal  to  the 
sistance  of  the  body  of  the  bolt  at  the  least 
ameter  to  tensile  rupture.  In  machine 
>lts  generally  the  least  diameter  will  be  at 
e  bottom  of  the  threads.  As  the  same 
Drking  stress  is  adopted  for  tension  and 
earing,  the  areas  of  rupture  must  be  the 
me  for  both.  The  area  to  be  broken  in 
nsion  is  in  sc^uare  inches,  0*7854  (f,  if  rf  - 
le  diameter  in  inches,  and  the  area  to  be 
leared  in  stripping  off  the  head  is  3-1416  rf . «, 
i  *  thickness  of  head  in  inches,  therefore, 
•r   equal  strength  3-1416  d.  <  =  0-7854  . d», 

hence  ^  ==  ^.     It  is,  however,  a  very  usual 

ractice  to  make  the  thickness  of  the  head 
lual  to  the  diameter  of  the  bolt,  this  usage 
robably  dating  from  the  days  when  bolt 
eads  were  made  by  welding  a  collar  on 
wtead  of  pressing  out  of  the  solid ;  it  is, 
*^®ver»  a  waste  of  material  to  put  so  much 
1  the  head.  In  the  thread-resistance  to 
ffipning  there  is  a  loss  in  the  rounding  at 
ae  bottom  of  the  thread,  which  in  the 
vmtworth  bolts  and  nuts  extends  about  one 
uarter  of  the  depth,  this  wiU  cause  a  loss  of 
urface  in  length,  a  Httle  under  23  per  cent., 
3  tnat  the  thickness  of  the  nut  requires  in 


this  case  with  Y-threads,  to  be  one  third 

more  than  that  of  the  head,  or  about  —  ;  here, 

again,  in  practice  the  nuts  are  in  thickness 
^nerally  made  equal  to  the  diameter  of  the 
bolts.  In  this  connection  it  must  bo  admitted 
that  this  excess  of  strength  m  the  nuts  is 
({uite  justifiable  if  the  tnreads  are  formed 
in  dies,  when  the  metal  is  not  fairly  out 
away,  as  is  done  when  the  thread  is 
properly  out  in  a  machine  or  chased 
in  a  lathe,  but  partly  scraped  off,  and 
partly  squeessed  up,  and  the  metal  gene- 
rally ci-ushed  and  weakened.  When  fairly- 
cut  square  threads  are  used,  the  least 
thickness  of  nut  must  be  half  the  diameter 
of  the  bolt.  The  diameter  of  the  bolt-head 
and  nut  over  the  sides  must  be  enough  to 
allow  a  sufficient  bearing  surface  upon  the 
metal  on  which  they  press;  this  also  we 
shall  take  at  3  tons  per  square  inch  of  bear- 
ing area,  and  the  bearing  surface  allowed 
wul  be  that  of  the  cirde  inscribed  within  the 
hexagon  or  square  which  forms  the  perimeter 
of  the  head  or  nut  (as  sometimes  the  parts 
outsi^  of  this  are  rounded  off^,  less  the  area 
of  the  bolt-hole.  Let  d\  »  the  diameter  of 
the  bolt-hole,  and  D  =  the  diameter  of  the 
nut  measured  over  the  sides ;  then  the  bear- 
ing area  will  be  =  0-7854  [D«  -  </,*],  and 
this  must  be  equal  to  the  sectional  area  of 
the  bolt  itself;  0-7854  ci*  =  0-7854  [©•-£//]  ; 

whence  D*\/d"  ■+■  rfi*.  A  bolt  lin.  in  dia- 
meter in  the  s6lid  would  cut  down  to  nearly 
Jin.  at  the  bottom  of  the  thread,  so  in  this 
case  D  -  v/FT|*  -  l-25in. ;  but  1-75,  the 
diameter  of  the  Dolt,  is  nearer  to  custom. 
From  this  it  is  seen  that  the  present  work- 
shop practice,  where  it  does  err,  does  so  on 
the  safe  side,  so  far  as  the  proportions  of 
bolt-heads  and  nuts  are  concerned.  If  a 
stud  is  screwed  into  cast  iron,  the  depth  to 
which  it  reaches  must  be  at  least  twice  that 
indicated  for  the  thickness  of  the  nut,  as  cast 
iron  has  not  more  than  half  the  resistance  to 
shearing  exhibited  by  wroujght  iron.  For 
reliabihty,  bolts  are  far  preSrable  to  studs 
when  they  have  only  cast  iron  to  hold  to ; 
but  sometimes  the  latter  are  unavoid;ible. 

Knowing  that  there  is  ample  margin  of 
strength  in  the  heads  of  nuts,  the  working 
strength  of  the  bolt  in  tension  will  be 
measured  by  its  sectional  area  of  the  bottom 
of  the  thread,  .and  will  be  equal  to  0*7854 
fli»  X  3  =  2-356  d?  in  tons.  When  the  bolts 
are  used  in  resistance  to  shearing  force,  the 
whole  area  will  generally  be  available,  and 
the  outside  diameter  will  be  taken,  the  factor 
(2-356)  remaining  the  same  as  for  tension. 
There  is  an  advantage  to  be  pointed  out  as 
belonging  to  square-threaded  screws  over 
those  with  V-shaped  threads,  which  is,  that 
the  threads  on  the  bolts  and  in  the  nuts  bear 
very  nearly  in  the  direction  of  the  longi- 
tudmal  strain  upon  each  other,  whereas  with 
the  Y-threads  tne  strain  is  at  a  considerable 
angle  to  the  surfaces  of  contact,  and  there- 
fore a  biursting  stress  is  brought  upon  the 
nuts;  there  will,  in  fact,  be  a  pressure 
parallel  to  the  surface  of  the  threads  nearly 
equal  to  half  the  longitudinal  strain. 

In  addition  to  the  proportioning  of  the 
bolts  and  nuts  to  their  work,  we  Imve  also 
to  consider  the  way  in  which  they  are  used 
by  the  erectors  in  putting  a  machine 
together,  the  most  common  fault,  especially 
with  inexperienced  and  young  mechanics, 
lies  in  a  tendency  to  screwing  them  up  too 
tightly.  They  do  not  sufficiently  consider 
the  enormous  multiplication  of  power  that  is 
afforded  by^  a  screw-thread,  and  it  will 
therefore  be  as  well  to  show  by  a  little  calcu- 
lation what  it  may  mean.  Suppose  we  have 
a  12in.  spanner  to  tighten  a  nut  upon  a  lin. 
bolt.  Tne  pitch  of  uie  thread  on  that  bolt 
will  be  ^in.,  and  the  force  exerted  on  the 
nut  in  a  longitudinal  direction  will  be  to  the 
force  applied  to  the  end  of  the  spanner  as  the 
path  described  by  the  latter  in  one  revolu- 
tion is  to  ^in. ;  the  multiplication  of  force, 


then,  is  equal  to  3141G  x  24  -r  J  -  603-187. 
Twenty- four  inches  is  the  diameter  of  the 
circular  path  described  by  the  end  of  the 
spanner.  If,  now,  201b.  pressure  be  ap- 
plied to  the  end  of  the  spanner,  tne 
longitudinal  force  upon  the  bolt  will 
be  603  X  20  =  12,0601b.  »  5-43  tons 
nearly.  At  tlio  bottom  of  the  thi-ead  the 
diameter  of  the  bolt  is  about  ^in.,  giving  an 
area  of  0'448<[.in.  in  cross-section,  so  the 
stress  per  sectional  square  inch  would  bo 
5-43  r  0-44  =  12*34  tons,  which  would  prob- 
ably exceed  the  limit  of  elasticity  of  the 
material,  and  so  i)ermanently  stretch  and 
injure  it.  Of  course,  this  20lb.  is  in  addition 
to  what  is  requisite  to  overcome  the  friction 
of  the  nut  upon  the  bolt.  The  amount  of 
tightening  that  should  be  done  upon  a  nut 
depends  upon  the  duties  of  the  parts  of  the 
machine  it  is  used  to  connect ;  in  some  cases 
mere  solid  contact  is  sufficient,  while  in 
others  it  is  necessary  to  put  a  considerable 
stress  upon  them ;  but  in  no  case  should  a 
stress  higher  than  that  decided  upon  as  the 
working  resistance  (3  tons  per  square  ineh  of 
sectional  area)  be  put  upon  them.  When 
any  stress  is  put  upon  a  bar  of  metal,  that 
metal  will  be  extended,  by  reason  of  its 
elasticity,  to  an  amoimt  proportional  to  the 
stress  to  which  it  is  submitted,  and,  provided 
the  limit  of  its  elastic  action  is  not  exoeeded» 
it  will  on  the  removal  of  the  stress  return  to 
its  former  length  and  form ;  this  extensum 
is  not  much,  but  it  is  appreciable,  and  is  very 
visiblv  shown  in  the  deflection  of  girders, 
and  if  in  the  case  of  bolts  holding  parte — 
such  as,  for  instance,  the  bearings  of  a  main- 
shaft — ^together,  a  force  oomes  into  action 
tending  to  separate  those  parts,  the  bolts  wUl, 
if  previously  unstrained,  be  extended  and 
the  joint  partiaUy  open.  On  the^  removal  of 
the  force  the  joint  will  close  again,  and  it  is 
very  easy  to  see  that  if  this  action  is  con- 
tinuously repeated,  as  it  would  be  in  a  steam* 
engine,  a  destructive  knocking  would  be  set 
up  that  would  soon  ruin  the  bearings.  In 
order  to  avoid  this,  the  nuts  must  be  tightened 
up  until  there  is  as  much  strain  upon  them 
as  wiU  be  brought  into  action  when  the 
machine  is  at  work,  then  the  action  will  be 
as  f  oUows : — In  tightening  the  nut  we  stretch 
the  bolt  proportionately,  and  we  also  eom- 
press  the  metal  beneath'  xi,  so  that  this  latter 
presses  upwards  with  the  same  foree  as  the 
tx)lt  pulls  downwards,  and  the  bearing-cap 
and  plummer-block  are  compressed  against 
each  other.  Now,  when  the  f oroe  tendm^  to 
separate  them  comes  upon  the  upper  beanng, 
the  compression  of  the  plummer-block  and 
cap  is  eased,  the  tension  of  the^  bolt  being 
taken  up  on  the  rod  through  which  the  new 
force  acts ;  but  the  cap  is  not  raised  from  the 
plummer-block,  because,  bein^  formerly  com- 
pressed, it  extends  as  it  is  relieved  from,  the 
pressure,  the  plunmier-block  doin^  the  same, 
and  so  both  remain  in  contact  if  the  new 
force  due  to  the  working  of  the  machine  does 
not  exceed  that  previously  put  iipon  the 
connecting-bolts.  In  the  first  condition  the 
bottom  of  the  cap  was  pressed  by  the  bolts 
against  tiie  top  of  the  plummer-block,  and  in 
the  second  the  top  of  the  cap  is  pressed 
against  the  underdde  of  the  nuts ;  but  it  is 
evident  that  no  further  stretching  of  the  bolts 
can  occur  until  the  strain  already  upon  them 
is  exceeded,  and,  therefore,  the  jcdnt  cannot 
open,  and  no  knocking  will  ensue. 

This  kind  of  action  will  occur  where  the 
bearings  of  the  main  shaft  divide  at  lupht 
angles  to  the  direction  of  the  stroke,  and  it 
will  also  appear  in  the  crosshead  bearings, 
and  in  all  places  where  the  direction  of  the 
force  is  at  right  angles  to  the  divisdon  of  the 
bearings.  iOso  in  the  holding-down  bolts 
of  single-acting  pumping-engines  in  which 
the  cylmdera  ore  anchored  down  by  a  load  of 
masonry  to  resist  the  upward  pressure  of  the 
steam  upon  the  cylinder  cover.  Theore  will, 
of  course,  be  numerous  places  in  different 
das^s  of  machines  where  primary  ti^tening 
is  necessary,  for  the  reasons  explained  above ; 
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but  these  will  be  obvious  in  view  of  the  con- 
ditions  here  discussed. 

Some  idea  of  how  far  to  screw  the  nuts 
down  after  the  met^  is  in  solid  contact  may 
be  f|;athered  from  the  following  calculations, 
which  would  apply  to  any  case,  with  the 
necessary  alterations  of  dimensions.  For 
different  mateiials  niunbers  have  been  found, 
known  as  the  '*  modulus  of  elasticity'' — ^this 
is  the  weight  which,  if  such  a  thing  were 
possible,  would  stretch  a  bar  of  the  material 
to  twice  its  length;  the  number,  which  is 
calonlated  from  experiments  within  the 
limits  of  elasticity  is  convenient  for  calcu- 
lating extensions,  for  the  extension  is  to  the 
Length  of  the  bar  in  the  ratio  of  the  extend- 
ing force  to  the  modulus  of  elasticity,  which 
is  given  f cm  bar  lin.  square.  The  modulus 
for  wrought  iron  is  24,900,0001b.,  and  the 
tension  we  wish  to  put  upon  the  bolts  is  3 
tons  per  sectional  square  inch  »  6,7201b. 
Hence  we  have  24,900,000  -r  6,720  «  3,705 
as  the  ratio  of  length  of  bolt  to  its  extension. 
We  have  also  to  allow  for  the  compression  of 
the  cast<>iron  cap  and  plunimer-block.  We 
must  find  the  relation  of  the  area  of  the  sur- 
faces in  contact  at  the  bearing  to  the  sec- 
tional area  of  all  the  bolts :  we  will  assume 
the  bearing  surfaces  of  the  cast  iron  to  be  six 
times  the  area  of  the  bolts,  then  the  pressure 
per  square  inch  would  be  6,720  -r  6 
«  ly  1201b.  The  modulus  of  elasticity  of  cast 
iron  IB  18,400,0001b.  The  amoimt  of  com- 
pression for  a  given  weight  is  the  same  as  its 
extension,  so,  proceeding  as  before,  we  have 
for  the  oast  iron  18,400,000  ^  1,120  <-  16,428; 
the  sum  of  the  two  fractions  of  which  these 
numbers  f 3,705  and  16,428)  are  tiie  denomi- 
nators will  be  the  total  extension  required:  it 
amounts  to  1-3045  part  of  the  length  of  the 
bolts ;  let  this  length  be  lOin.,  then  the  ex- 
tension required  will  be  1-303  part  of  an 
inch  nearly.  Keeping  to  the  lin.  bolt  with 
a  thread  of  ^in.  pitch,  the  fraction  of  a 
turn  necessary  to  be  made  after  the  metal  is 
in  contact  will  be  l-38th.  The  length 
oi  the  circular  path  of  the  end  of  the 
12in.  spanner  is  24  x  3*1416  =  75'4in. : 
hence  the  distance  through  which  the  end 
requires  to  be  moved  is  75*4  -f  38  «  2in. 
nearly. 

Assuming  this  as  an  approximate  com- 
putation, acting  upon  it  will  safeguard  us 
from  overstraining  the  bolts,  and  if  the 
tension  should  be  round  insufficient  to  pre- 
vent slight  knocking,  we  can  tighten  the 
Huts  a  httle  more ;  but  we  have  t£s  guide, 
that  every  2in.  that  the  spanner  is  moved 
puts  a  tension  of  three  tons  per  square  inch 
of  seotional  area  on  the  bolts. 

The  nuts  having  been  screwed  down  to  the 
proper  position,  means  must  be  taken  to 
retain  them  there.  One  plan  consists  in 
driUing  a  hole  right  through  the  nut  and 
bolt,  to  prevent  tlie  former  from  turning; 
then,  as  tne  bearings  wear  away,  the  differ- 
ence must  be  made  up  by  liner  wsLshers  under 
the  nuts,  for  it  would  not  do  to  go  on  drill- 
ing the  bolts  through  for  every  new  position 
of  the  nut,  and  the  arrangement  of  Imers  is 
objectionable,  as  it  does  not  allow  of  the 
same  closeness  of  adjustment  as  the  nut 
itself  would  give.  Another  method  consists 
in  putting  a  lock-nut  upon  the  top  of  the 
working  nut,  and  jamming  it  down  hard. 
If  this  IS  done,  care  must  be  taken  that  the 
lock-nut  is  not  forced  down  sufficiently  to 
take  the  bolt  tension  off  the  working  nut ;  in 
which  case  it  would  be  left  slack  and  useless, 
and  act  merely  as  a  washer  between  the 
lock-nut  and  the  cap  of  the  bearing. 

It  must  not  be  supposed,  however,  that 
bolts  alwa^rs  become  slack  by  the  nuts  turn- 
ing, for  it  is  most  probable  that  tho  bolts 
themselves  may  gradually  lengthen  under 
the  continuous  stress,  althou^  it  is  weU 
within  the  limit  of  elasticity,  for,  under 
•conditions  of  constant  vibration,  the  mole- 
cules of  metal  have  every  oj^i>ortunity  of 
rearranging  their  relative  position,  and,  if 
Hmj  are  subject  to  a  high  temperature  at 


the  same  time,  such  slackening  is  by  that 
facilitated. 

When  rods  are  working  upon  studs  or 
bolts  which  act  as  dead-centres,  the  stress 
upon  them  will  be  either  shearine  or  bend- 
ing: if  the  vibrating  or  revolving  element  on 
the  stud  is  close  up  to  the  frame  in  which  it 
is  fixed,  simple  shearing  stress  will  result ; 
the  working  strength  of  the  stud  or  bolt  will 
be  =  3  X  0-7854  d"  =  2-356  f  tons,  or 
if  the  stress  be  given,  and  it  is  required 
to  find  the  diameter  of  stud  necessary 
to  carry  it,  let  S  *  the  stress  in  tons.    Then 

S  =  2-356  t?;  therefore,  d  =.^. 

If,  however,  the  bar  is  at  some  distence 
from  the  frame  in  which  the  stud  is  screwed, 
there  will  be  a  bending  strain.  The  streng^th 
of  a  round  bar  to  resist  cross  breaking  vanes 
as  the  cube  of  ite  diameter.  The  breaking 
weight  of  a  bar  an  inch  in  diameter,  project- 
ing lin.  from  ite  support  and  loaded  at  ite  free 
end,  is  4,2001b. ;  therefore,  iid^  tiie  diameter 
in  inches,  and  we  teke  7  as  a  factor  of  safety, 
the  safe  stress  S  will  be,  if  a;  =  the  distance 
of  the   point  of  application   of   the  .stress 
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from   the    support;    S 
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There  are  also  cotters  used  in  some  cases  to 
fasten  the  parte  of  machines;  but  the  circum- 
stances hi  which  they  appear  are  different 
from  those  of  the  jointe  treated  above,  and 
their  adjustment  must  generally  be  a  matter 
of  touch.  To  enter  into  this  matter,  how- 
ever, we  have  no  space  at  our  disposal  here. 


THE  FEODUCTIOH  OF  SODHTH. 

• 

THE  importance  of  a  cheap  method  of  obtain- 
ing  Bodiam  is  wdll  known  to  those  engaged 
in  several  industries,  and  the  records  of  the  Patent 
Office  show  that  many  ingenious  inventors  have 
devised  methods  which  they  considered  worth 
protecting  according  to  law.  Below  we  give  one 
which  Mr.  H.  S.  Blackmore,  of  Mount  Vernon, 
Westchester  Co.,  N.Y.,  has  recently  patented  in 
this  country,  and  in  his  specification  the  patentee 
says  that  it  consists  in  mtimately  mixing  about 
twenty-seven  and  one-half  pounds  of  calcium 
hydrate,  Oa(OH), ;  thirty-one  and  one-tenth 
pounds  of  ferric  or  ferroso-ferric  oxides,  or  a 
mixture  of  both ;  thirty  and  nine -tenths  pounds 
of  sodium  carbonate  (dry) ;  and  ten  and  one-half 

Sounds  of  carbon  in  the  form  of  charcoal,  coal- 
ust,  bitumen,  coal-tar,  or  other  carbonaceous 
matter.  This  mixture  is  placed  in  an  iron 
cylinder  and  gradually  heated  in  a  furnace  nntU 
it  attains  a  low  red  heat,  at  which  temperature 
it  is  kept  for  from  fifteen  to  twenty  minutes. 
The  temperature  is  then  raised  until  the  cylinder 
is  white  hot.  The  metallic  sodium  in  the  form 
of  vapour  escapes  through  a  deliverv  tube  into  a 
receiver,  where  it  is  condensed,  while  the  car- 
bonic  oxide  and  hydrogen  gases,  which  also 
escape  at  the  same  time,  are  allowed  to  pass  on  out 
of  a  vent,  where  they  are  burned.  The  above 
weights  are  only  given  as  examples,  as  the 
patentee  does  not  foUow  them  strictly,  for  when 
more  of  the  ferroso-ferric  oxide  is  present  Ihan 
ferric,  a  less  amount  of  the  mixture  of  the  oxides 
is  required,  and  an  additional  amount  of  carbon 
or  carbonaceous  matter,  &c.  The  weights  have 
also  to  be  varied  more  or  less  for  good  er  poor 
material.  The  calcium  hydroxide  or  hvdrato, 
Ca(OH),,  acts  upon  the  sodium  carbonate  (Na,CO  j 
at  a  low  heat,  forming  calcium  carbonate  and 
sodium  hydroxide  (NaOH). 

As  the  heat  is  raised,  the  carbon  or  carbona- 
ceous matter  present  decomposes  the  calcium 
carbonate,  forming  ealcium  oxide  (CaO)  or  quick- 
lime and  carbonic  oxide,  which,  being  a  gas, 
passes  off.  The  carbon  or  carbonaceous  matter 
at  the  same  time  also  decomposes  the  ferric  and 
ferroso-ferric  oxides  present,  forming  metellic 
iron  and  carbonic  oxide.  The  nascent  metallic 
iron  in  its  finely-divided  stete  then  immediately 
unites  with  the  oxyeen  of  the  sodium  hydroxide 
fNaOH),  forming  the  oxides  of  iron,  and  setting 
tree  hydrogen  gas  and  metallic  sodium,  whi(£ 
pass  off  in  the  form  of  vapour.  The  metallic 
sodium  having  been  thus  driven  off  along  with 
the  hydrogen  and  carbonic  oxide,  the  residue 


consists  of  calciiun  oxide  (CaO)  or  quicldune, 
mixed  with  ferric  and  ferroso-ferric  oxides.  This 
has  only  to  be  mixed  with  water,  which  again 
forms  the  calcium  hydroxide,  Ca(OH)t,  the  ferric 
and  ferroso-ferric  oxides  being  present,  andaU 
that  is  necessary  for  another  charge  is  to  mix  it 
with  the  requisite  amount  of  soouum  carbonate 
(dry)  and  carbon,  bitumen,  coal-tar,  or  other 
carbonaceous  matter.  The  iron  in  this  process 
acts  merely  as  a  carrier  of  oxygen  from  the 
sodium  hydroxide  to  the  carbon.  This  can  be 
proved  by  the  iron  existing  in  nearly  the  same 
state  at  the  end  of  the  process  as  when  it  was 
started — ^that  is,  if  too  much  carbon  has  not  beeo 
used,  in  which  case  the  iron  oxides  are  more  or 
less  reduced  to  the  metallic  state.  The  only 
difi!erence  being,  perhaps,  a  little  more  of  the 
ferroso-ferric  oxides  than  ferric,  or  vice -versa. 

There  may  possibly  be  a  few  other  chemical 
compounds  formed  in  this  process,  but  they  art 
of  mmor  importance,  and  do  not  tend  to  aid  or 
retard  the  process  in  the  slightest.  It  is  much 
preferable  to  use  some  hydrocarbon  or  mixture  of 
hydrocarbons,  such  as  bitumen,  coal-tar,  &c.,  in 
this  process,  inasmuch  as  they  not  only  aid  in 
decomposition,  &c.,  but  the  lighter  hydrocarbon 
producte,  volatilising  and  difltiliing  over  with  the 
sodium,  serve  to  protect  it  from  oxidation,  which 
often  takes  place,  even  with  the  greatest  care. 
Sodium  has  been  manufactured  from  eodium 
hydroxide  by  the  action  of  metallic  iron  with 
the  aid  of  heat ;  but  in  that  process  the  sodium 
hydroxide  has  to  be  made  and  then  separated 
from  waste  products.  It  is  then  mixed  with  iron 
filings  or  turnings,  &c.,  and  fused.  The  diffi- 
culty in  this  process  seems  to  be  that  the  sodium 
hydroxide  fuses  and  becomes  liquid  at  a  heat 
sufficient  to  decompose  it ;  the  iron,  having  greater 
specific  gravity,  naturally  sinks  to  the  bottom, 
and  thus  retards  the  process. 

In  the  patentee's  process  all  this  difficulty  is 
obviated.  First,  the  sodium  hydroxide  is  formed 
and  decomposed  all  at  the  same  time,  thus  econo- 
mising the  time  which  other  processes  take  np 
dissolving  out  and  evaporating  the  fudng. 
Secondly,  the  ferric  and  ferroso-ferric  oxides, 
being  of  less  specific  gravity  than  metallic  iron, 
do  not  settle  down  so  easily,  and  tho  calcium 
oxide  and  carbon  or  carbonaceous  matter  present 
tend  to  hold  the  oxides  in  susiMjnsion.  Thirdly, 
the  iron  oxides  being  decomposed  in  the  mixture 
leave  the  nascent  iron  in  a  finely-divided  and 
thoroughly  mixed  state,  thus  rendering  th" 
decomposition  of  the  sodium  hydroxide  more 
thorough  and  perfect.  Still  further,  the  waste- 
product  or  residue  has  only  to  be  mixed  with  i 
Uttle  water  in  oxder  to  slake  the  calcium  oride, 
and  we  have  the  calcium  hydroxide  and  iron 
oxides  mixed  in  the  same  proportions  as  whence 
sterted  the  process,  all  else  necessary,  after  dry- 
ing, being  to  add  the  requiaito  amount  of  dry 
sodium  carbonate  and  carbon  or  carbonaceous 
matter,  and  proceed  as  before.  Thus  we  see  thM 
the  iron  oxides  and  calcium  salts  may  he  iu£d 
over  and  over  again,  with  but  little  loss. 


SOLISEPTINO  FETBOLEITH. 

ALTHOUGH  many  attempte  have  been  made 
to  solidify  petroleum— to  sunpUfy  its  trans- 

Dortetion  mainly,  but  also  with  other  ohjectB- 
f ew,  if  any,  have  come  into  extensive  use.  A 
patent  has  been  obteined  recently  by  Mr.  Grun- 
baum,  of  Stratford,  Essex,  which  has  for  ra 
subject  matter  a  method  of  soHdifyin^  petroleom 
and  other  explosive  oiLi.  To  carry  his  invention 
into  effect  the  patentee  solidifies  petroleum  t»y 
the  admixture  of  elutinous  or  gelatmous  mfttter, 
such  as  glue  made  from  fish  by  the  ?^^^^.?l 
boiling,  until  it  obtains  the  consistency  of  a  »tin 
paste,  with  which,  if  required,  all  kinds  of  ch<«P 
and  suiteble  combustibles,  such  as  sawdust,  um^^ 
carbon,  turf,  textUe  fibres,  bark,  or  leaves  oi 
trees,  or  other  rubbish,  are  mixed,  in orderw 
effect  a  slow  combustion,  as  also  for  the  ^nrvoao 
of  counteracting  that  peculiar  and  off ensive  odoi^ 
common  with  petroleum.  This  composition  w 
compiessed  into  suiteble  shape  or  fonn*  "^  J!^ 
to  lender  it  practical  for  the  purpose  of  cpown^ 
heating,  and  Ughting.  The  soUdified  peUolena 
paste  is  thusasaier  (non-exploeive)  ni«*^^?V^ 
porting  the  oil,  and  permite,  on  arrival,  of  w^ 
the  oil  extracted  agam  for  commeroial  P'JJP^ 
the  residue  to  be  used  as  a  fuel  by  itseU.  w>^ 
may  be  mixed  with  other  combustible  w»«^  ^^ 
proportion  of  gelatinous  or  glutinous  buD«m^ 
to  the  oil  for  making  this  paste  are  in  no^^ 
restricted,   depending   entirely  oa  the  »P<^ 
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requiremonU— that  u  to  «ay,  il  tlie  oil-paate  it 
intended  for  a  hyng  traiupott,  h  Mffh  perc«nttige 
rf  tha  ingredients  may  te  prefwible,  wIuIbiii 
the  case  of  this  iQlidified  oil-paste  being  in- 
teiuled  only  aa  fuel,  pure  and  umple,  [or  cook- 
ing, lighting,  and  heating,  then  ftom.  i  to  6  per 
cant,  of  the  insredieuts  are  (nScient.  The 
admixture  of  combiutible  waate  with  this  paste 
for  economic&l  and  other  pmpoees  ia  entirdr 
optional,  and  may  be  in  proportion  of  three  •" 
lour  parta  of  Bolioi  '  '     ' 


0  one  part  of  aolidiSed  oil- 


THE    BDIVBUBOH    STVDEHT'S 
MICBO8C0PS. 

IN  the  annexed  engravinn  we  illmrtrata  the 
"  Edinburgh  Stndfint'i  Uicroecope,"  recently 
introduced  by  W.Wateon  and  Soiu,  of  313,  High 
Uoibom,  London,  on  linea  (mggoated  br  Dr. 
BVlington,  Lecturer  on  Bacteriowgy,  Edinburgh 
University.  The  initromantt  are  made  in  aereral 
numbers,  and  are  specially  intended  for  stndmts ; 
but  the  amateur  will  also  find  in  them  a  oou- 
vaoient  and  fInt-chuB  microwope.  Fig.  1  allows 
the  iiutruineilt  in  its  simplest  form,  with  alidiug 
body  for  coBise  adjustment.  It  will  be  seen 
that  the  Continental  horseshoe  foot  has 
bean  adopted;  alao  the  body  tube  is  of  tha 
Continental  size,  fitted  with  drew  -  tube, 
which,  when  extnnded,  givee  the  full  English 
length  of  loin.  _  A  point  that  BPedally  struck  us 
was  the  perfection  of  the  fine  adjustment— a  port 
often  neglected  in  instruments  of  Cimtinentol 
moke.  The  rotation  of  a  milled  head  acting  on 
a  levor  moves  the  entire  body,  and  that  with  no 
iwceptible  resistance.  It  is  beautifully  sensi- 
tive,  and  as  a  tenth  of  a  turn  of  the  milled  head 
only  move*  the  body  the  l-3000th  part  of  an 
inch,  a  most  precise  adjustment  can  be  made. 
Atiother  point  la  the  hanging  of  the  under-atage, 
fitting  on  a  pivot  lo  that  it  can  be  lifted  aude 
with  a  condenser  in  it,  and  direct  light  from  the 
minor  obtained  at  once.  Fig.  2  is  a  view  of  the 
raderdde,  tnd  shows  the  way  in  which  it  is  done. 
Jnii  is  a  distinct  advantage,  and  workers  with 
the  ordinary  form  of  instmmant,  in  which  the 
condenser  must  bo  withdrawn  if  direct  light  from 
"  ~' "  -required,  will  at  once  appreciate  it. 


Th. 


)t  the  instrument  is 


square,  per- 


fflittiug  of  the  use  of  large  slips.  ■  The  eyepieces 


supplied  with  the  instruments  are  nickel-plated 


special  attention,  and  they  arc  abOTB  the  quality 
usually  sold  for  students'  purposes. 

There  are  five  different  fonns  of  the  instru- 
ment—A, as  Fig.  1  ;    B,  similar,  hut  with  rack- 
work    coarse    adjustment  ;     C,    fitted    with 
compound  sub-sbige,  ;with  screws  to  centre  a 
nek  to  raise  and  lower  ;  D,  same  as  C,  but  fitt 
with  an  exquisite  mcchanicid  stage  (Fig.  3).  The 
fifth  form  is  for  petrological  work,  and  is  fitted 
with    all    necessaries   for    this   department   of 
investigation. 

The  idea  that  any  microscope  will  do  for  .. 
studont  is  not  encouraged  by  Ueseia.  Watson  and 
Sons,  and  their  endeavours  to  supply  students 
with  a  really  high-class  instrument  wiU,  no 
doubt,  meet  with  practical  approval.  The  Edin- 
burgh student's  microscopes  are  throughout  of 
the  higheat  quality. 

We  have  also  seen  a  form  of  the  Abb£  Illu- 
minator, now  eo  popular,  of  Messrs.  Watson's 
make,  intended  to  go  with  these  instruments, 
rendering  them  very  complete,  as  it  will  work 
with  objectives  of  the  highest  angular  aperture. 


THE  PASIS  EXHIBITIOH.-m. 

Prof.  EUha  Thompson'!  Sxparlments — The 

FhonoKTBph  Ksd  Qmpliophcina. 

IN  a  former  article  I  have  spoken  of  the 
Thompson  electrical  welding  process.  Wo 
will  now  examine  some  other  curious  experi- 
monta  and  applications  of  the  actions  produced 
by  alternating  currents,  and  which  were  repeated 
by  M.  Abdank  at  hia  lecture  on  'Thompson's 
eipenments. 

An  e1e£tro- magnet  is  excited  by  an  alternating 
current  dynamo  giving  about  30  omp^s  in  the 
circuit  of  the  electro- magnet,  and  having  about 
1!60  attemations  per  second.  These  successive 
inverse  magnetisations  give  a  sound  which  gives 
an  idea  of  the  period  of  the  madiine.  With 
this  electro -magnet  several  interesting  experi- 
ments may  be  performed.  If  we  hold  a  disc  of 
copper  over  the  pole  of  the  electro  we  shall 
experience  a  very  strong  repulsinn,  and  if  we  let 

Bi  the  disc   it   will  By  awuy  from    tbe  pole. 
uiing  this  experiment  the  <usc  gets  vary  hot. 


Fio.  3. 

These  effects  are  due  to  the  induced  conentj  in 
the  metallio  mass.  If  we  now  hold  the  metdUio 
disc  of  copper  over  the  pole  of  tha  nutgoet 
supporting  uie  disc  so  that  it  may  torn  about  Ks 
centre,  we  shall  experience  the  repulsion  of  the 
disc  from  the  pole  and  the  creation  of  heat ;  bat 
there  will  be  no  rotation,  because  there  is  perfect 
symmetry  in  the  horizontal  components  of  the 
€el±  iJet  us  now  interpose  a  metUtio  screen 
between  the  pole  of  the  electro-magnet  and  a 
part  of  the  disc.  Tha  forces  which  act  upon  the 
latter  are  no  longer  symmetrical,  and  the  diae 
assume*  a  movement  of  rotation.  A  ball  of 
copper  placed  over  tbe  magnet,  or  in  a  heaket  of 
water  over  the  magnet,  may  be  made  to  rotate  in 

Prof.  Slihu  Thompson  haa  employed  the 
actions  of  alternating  currenta  in  the  con* 
structioD  of  a  very  interesting  motor.  The  cur- 
rent from  the  alternating  dynamo  is  sent  into 
this  motor,  which  begins  to  rotate  iust  as  any 
ordinary  electric  motor  wonld  do.  The  ipeed  of 
rotation  increases,  and  the  humming  sound  of 
the  motor  gets  higher  and  higher,  the  period  of 
maguetisation  of  the  motor  getting  more  and 
more  rapid.  Now,  at  a  given  moment,  the  sound 
of  the  motor  will  come  into  unison  with  the 
sound  of  the  dynamo ;  this  indicatea  that  the 
motor  and  tbe  dynamo  are  working  synchronously. 
If  at  this  moment  we  remove  the  bmshea  of  the 
motor  and  short-circuit  the  induced  bobbins,  the 
motor  will  continue  to  work  in  virtue  of  the 
repulsions,  which  have  been  illustrated  by  the 
simpler  eiperimenU  of  the  rotating  disc,  &a. 

Coming  ba:k  to  the  alternating  electro-magnet 
with  which  we  began  these  eiperimeota,  we  can 
make  an  experiment  showing  a  veiy  simple 
example  of  an  electrical  truisfoimator.  An 
incandescent  lamp  is  connected  to  a,  fiat  spiral  of 
insulated  wire,  and  ia  placed  in  a  beaker  of  water 
over  the  elei;tro.  Immediately  the  electro- 
magnet is  excited,  the  lamp  takes  a  fixed  position 
in  tte  beaker  and  glows.  Wehavehereaumrie 
transformator,  the  first  element  of  which  is  the 
electro -magnet,  and  the  second  the  spiral  of  wire 
connected  to  the  lamp. 

Near  Prcf.  Thompson's  installation,  in  the 
American  Eaction,  we  ahall  find  Edison's  phoDO- 
graph  and  Tainter'e  grephophone.  Our  rcaderB 
know  that  in  these  instrumenta,  which  are  per- 
fected phonographs,  the  vibrations  of  the  voice 
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are  inscribed  on  a  cylinder  of  wax  by  means  of  a 
style  fixed  to  a  diaphragm  of  mica.  Two  styles 
are  used,  one  for  the  inscription  of  the  sounds, 
and  the  other  for  their  repetition.  The  former  is 
a  sharp  style  which  cats  the  forms  of  the  vibra- 
tions into  the  wax.  The  latter,  on  the  contrary, 
is  a  smooth  point  which  runs  in  the  furrow  made 
by  the  first  style,  and  repeats  the  sound.  In 
Ediaon*s  new  phonograph  the  regular  rotation  of 
the  cvlinder  is  obtained  by  an  electro-motor.  In 
Chanes  Sumner  Tainter^s  graphophone,  the 
motion  is  produced  by  a  pedal  worked  just  like  a 
sewing-machine.  (A  centrifugal  regulator  is 
u«ed  in  both  instruments.) 

These  instruments,  I  need  hardly  say,  give  much 
better  results  th.<in  the  old  form  of  phonograph, 
and  when  well  regulated  the  scraping  noise 
inherent  to  them  may  be  reduced  to  a  minimum, 
and  all  kinds  of  sounds  reproduced  with  the 
greatest  delicacy.  The  wax  cylinders  are  easily 
removed  from  the  instruments,  and  can  be  sent 
from  one  place  to  another  just  as  a  letter.  This 
was,  of  course,  possible  with  the  inscription  on  tin- 
foil obtained  in  the  old  form  of  the  phonograph. 

C.  Detaille. 


BECENT   THBSMO-MOTIVE 
ENGINES. 

REOEINT  experiments  on  petroleum-spirit 
I  engines  by  Mr.  Yarrow,  ana  aqua-ammonia 
engines  by  Mr.  MoQovem,  have  recalled  the 
attention  of  engineers  to  the  relative  values  of 
different  media  for  the  conversion  of  heat  Into 
mechanical  work,  and  revived  the  interest  excited 
thirty  years  back  by  the  performances  of  the  Du 
Trembley  engines,  wherein  ether  was  used  to 
augmeut  the  amount  of  work  obtained  from  the 
fuel,  the  ether  being  evaporated  by  the  heat  of 
the  exhaust  steam,  and  acting  in  an  auxiliar}*^ 
cylinder. 

It  is  a  mere  common- sense  definition  that  the 
theoretical  efficiency  of  a  heat-engine  is  repre- 
sented by  the  fraction  used  of  the  total  heat  con- 
tained in  the  expansive  medium,  and  therefore 
the  greater  the  range  of  temperature  between 
the  entering  and  cxbAust,ing  vapour  or  gas,  the 
gre  iter  should  bo  the  efficiency.  This  will  not, 
howev^r^  *i]^ply»  without  some  collateral  con- 
siderations, in  nil  caso3.  For  instance,  in  a  steam- 
engine  Worldng  Holid — that  is,  without  any 
expmsioa — ^tho  tempei-ature  of  the  exhaust  steam 
wili  be  the  same  as  that  of  the  entering  steam, 
an  I  therefore  if  thermomctric  Milues  alone  were 
tukcrt,  there  would  be  no  efficiency,  and  there- 
f^io  no  work  done.  But  work  is  done,  and 
tJuiofore  halt  used,  which  is  indicated  by  con- 
deuviti'ju  in  the  cylinder,  more  than  a  cylinderful 
of  stoan;  being  furnished  from  the  boiler  during 
Qixch  stroke. 

.  P<isding  from  the  theoretical  to  what  we  will 
term  the  commercial  efficionoy  of  the  engine,  we 
havQ  to  consider  the  proportion  of  added  heat 
which  is  concerted  into  mechanical  work.  If  the 
whole  of  the  heat  imparted  to  the  machine  could 
be  utilised,  'ine  engine  would  be,  commercially 
fipo'iking,  perfect,  and  it  is  towards  this  end  that 
the  attention  of  the  practical  and  constructive 
engineer  must  be  directed. 

'The  theoretical  formula  makes  no  difference  for 
differences  of  media  of  conversion  of  heat  to 
work ;  but  under  practical  conditions  it  has  been 
shown  that  in  the  interests  of  economy  the  physical 
character  of  the  converting  medium  should  bo 
taken  into  careful  consideration. 

The  fact  that  the  Du  Trembley  ether  engines 
of  thirty  years  back  wore  ultimately  abandoned, 
is  no  proof  of  the  inefficiency  of  the  system  itself, 
mechiuical  difficulties  in  the  way  of  leakage 
militated  agiinst  its  success,  the  loss  of  an  ex- 
pensive medium  such  as  other  would  counter- 
balance the  beat  saved,  and  furthermore  its 
vapour,  when  mixed  with  air,  being  explosive, 
its  use  was  a  source  of  common  danger  to  those 
employed  about  the  eagines  and  boiler.  As  time 
has  progressed,  means  have  been  found  to  execute 
work  in  a  moro  'petted  manner,  and  the  result  is 
shown  in  the  absence  of  any  notable  loss  of  spirit 
used  in  the  petroleum  engines  referred  to.  The 
petroleum  also  does  not  evaporate  at  so  Iowa 
tempdJrature  as  ether,  the  relative  heats  of 
evaporatij&at  atmospheric  pressure  being  1 30°  and 
10  r  Fahr.  There  is  one  very  great  practical 
adyantoge  to  be  noticed  which  petroleum  vapour 
.  posteasei  over  tli^it  of  ether,  which  is,  that  it  is 
itself  a  lubrioiut,  and  so  preserves  the  working 
ports  from  wear,  where^is  ether  is  a  solvent  of 
grease,  and  its  use  therefore  calculated  to  load  to 


excessive  friction  and  correspondingly  increased 
wear  of  the  working  parts 

In  Mr.  Yarrow's  experiments  upon  the  com- 
parative efficiencies  of  steam  and  petroleum 
spirit  vapour  the  conditions  were  such  as  to 
eliminate  criticism  ;  the  gas-burner  that  supplied 
the  place  of  a  furnace,  the  boiler  by  which  the 
heat  BO  supplied  was  taken  up,  ana  the  engine 
operated  being  the  same  throughout,  both  for 
water  and  petroleum,  so  that  in  this  case  the 
results  are  to  be  accepted  without  any  allowance 
whatever.  The  duration  of  each  experiment  was 
three  hours,  the  pressure  at  the  end  of  that  time 
being  brought  to  what  it  was  at  the  commence- 
ment. The  gas  burnt  per  hour  was,  for  steam, 
82-2c.ft. ;  for  spirit,  83-48c.ft.  The  actual  work 
done  per  minute  as  measured  by  a  brake  was, 
steam,  2, 524ft. -lb. ;  spirit,  4,722ft. -lb.  The 
efficiency  is  in  direct  ratio  to  the  work  done, 
and  in  inverse  ratio  to  the  fuel  consumed ; 
therefore  the  efficiency  of  spirit  to  that  of  steam 
in  these  experiments  was  as  1'84  to  1.  The  in- 
dicator diagi-ams  worked  out  to  ll,9dOft.-lb.  per 
minute  in  the  case  of  spirit,  and  5, 199ft. -lb.  per 
minute  in  the  case  of  water ;  the  ratio  found  from 
these  quantities  being  2*26  to  1  in  favour  of 
spirit.  For  all  practical  purposes,  then,  we  may 
put  down  the  efficiency  of  spirit  as  twice  that  of 
water  under  the  conditions  of  the  experiments. 
It  may  be  mentioned  that  separate  sets  of  pipes 
were  u.sed  for  steam  and  spirit,  so  that  there  could 
be  no  admixture,  and  when  spirit  was  being  used 
it  was  heated  in  a  copper  coil  placed  withm  the 
boiler,  in  which  steam  was  raised  for  the  other 
set  of  experiments,  so  that  the  method  of  taking 
up  the  heat  from  the  gas-burner  in  one  case  was 
identical  with  that  in  the  other,  the  heat  when 
spirit  is  used  passins^  through  the  water  in  the 
boiler  to  the  coil,  and  it  may  be  noted  that  when 
the  pressure  of  steam  in  the  boiler  was  301b.  per 
square  inch,  that  of  the  spirit  in  the  coil  was 
55 '81b.  per  square  inch.  In  these  investiga- 
tions the  engine  was  not  worked  expansively ; 
therefore  the  relative  economy  under  expansive 
working  is  not  yet  experimentally  determined. 

Some  commentatora  upon  the  results  of  the 
experiments  under  consideration  have  hastened 
to  suggest  that  when  worked  expansively  the 
spirit  will  not  exhibit  so  great  a  superiority  to 
steam ;  however  this  may  be  at  very  high  rates 
of  expansion,  the  spirit  has  at  all  events  a  very 
good  start  to  commence  with,  as  we  shall  now 
show.  Between  the  brake  results  and  the  indi- 
cator cards  the  efficiency  of  the  spirit  in  the  ex- 
periments may  be  taken  as  twice  that  of  the 
steam.  We  wiU  see  what  rate  of  expansion  of 
the  steam  would  be  requisite  to  make  its  efficiency 
equal  to  that  of  the  spirit  working  non -expan- 
sively. If  r  =s  the  rate  of  expansion,  /»,  the 
initial  pressure,  and  pm  the  mean  pressure  of 
the  steam,  then,  by  the  usual  formuhi  for  mesn 
pressure — 

1  4-  hyp.  log.  r  ^  ^^ 


p  m 


r 


If,  then,  the  work  obtained  from  a  given  quantity 
of  steam  working  solid  is  to  be  doubled  by  ex- 
panding it,  it  is  evident  that — 


Therefore— 
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p^  [  1  -^  hyp-  log-  r  \        1  -i-  hyp.  log.r 

Whence  dividing  both  sides  of  equation  by  r, 
and  multiplying  by  (1  -*-  hyp.  log.  r  ),  we  find 
that  the  hjrperbolic  logarithm  of  r  is  »  1,  and 
therefore  r  =  2*718,  which  is  the  rate  of 
expansion  at  which  the  steam  must  be  worked  to 
g^ve  economy  equal  to  that  of  the  spirit  vapour 
working  non -expansively. 

The  rapidity  of  evaporation  cf  spirit  is  an 
advantage  in  producing  quicker  running^  in  the 
trials  the  number  of  revolutions  per  minute 
under  steam  averaged  312*6,  and  under  spirit 
552*2.  This  difference  of  speed  may  account  for 
the  different  ratios  of  efficiencv  shown  by  the 
brake  and  by  the  indicator  diagxmns. 

The  spirit  used  is  distilled  from  petroleum,  and 
stands  mid- way  between  gasoline  and  benzoline, 
having  a  specific  gravity  of  0'68 ;  and  a  given 
amount  of  heat  will  evaporate  nine  times  as  much 
of  tliis  spirit  as  of  water.  It  is  not,  however, 
only  the  quantity  of  spirit  eva^rated  that  is  to 
be  considered,  but  the  proportionate  volume  of 
vapour  formed,  which,  in  the  case  of  this  spirit, 
is  about  one  fifth  of  that  yielded  by  water,  bulk 
for  bulk ;  hence  the  total  gain  in  favour  of  spiiit 
should  be  at  the  rate  of  1$  to  1,  which  is  almost 


exactly  that  shown  by  the  brake.  The  fact  that 
pressures  far  in  excess  of  those  for  steam  at  given 
temperatures  are  obtainable  is  further  in  favour 
of  the  new  agent,  as  it  means  the  advantage  of 
high  pressure  without  the  corresponding  diffi- 
culties attendant  upon  high  temperatures  ;  thus, 
at  300°  Fahr.  the  pressure  of  steam  is  onlv  o3lb. 
per  square  inch  above  the  atmosphere,  while  that 
of  spirit  is  1251b.  per  square  inch  above  the 
atmosphere. 

In  Uiese  researches  petroleum  spirit  has  been 
used  in  the  same  way  as,  and  as  a  substitute  for, 
water,  and  in  the  economy  resulting  there  is 
nothing  inexplicable ;  but  we  must  not  stop  at 
the  comparison  of  the  amounts  of  work  done  by 
the  two  vapours.  It  is  necessary  to  examine  the 
economy  of  the  whole  arrangement  in  compari- 
son with  other  methods  of  using  the  new  agent. 
The  point  has  been  raised  as  to  the  preference  to 
be  given  to  the  use  of  petroleum  as  fuel  working 
a  spirit  engine,  or  as  a  direct  agent  by  explosion 
in  the  working  cvlinder.  The  quantity  of  petro- 
leum used  as  fuel,  as  given  by  Mr.  Yarrow,  is 
about  31b.  i>er  horse -power  per  hour,  and  the 
petroleum  engines  in  which  the  spirit  is  exploded 
use  from  lib.  to  21b.  of  oil  per  hone-power.  The 
latter  class  of  motor  is,  however,  hampered  at 
present  by  considerable  disadvantages,  which 
certainly  displace  it  so  far  as  the  purpose  to  which 
Mr.  Yarrow's  engines  are  at  present  applied — 
that  is,  to  the  propulsion  of  launches— is  con- 
cerned. Petroleum  engines,  making  one  effective 
stroke  in  every  four,  must  necessarily  be  large 
and  heavy  in  proportion  to  the  power  developed, 
and  although  no  boiler  is  required,  that  used  with 
the  spirit -vapour  engine  is  so  small  and  simple  as 
to  be  much  outweighed  by  the  increased  size  of 
its  rival;  there  are,  moreover,  some  other  diffi- 
culties not  quite  settled  in  regard  to  modes  of 
ignition  where  the  spirit  is  used  explosively, 
which  tend  to  retard  the  general  adoption  of 
machines  so  actuated  at  present. 

Returning  to  the  theoretical  expression  for 
efficiency,  which  is  [T  -  <]  -r  T,  where  T  «  the 
absolute  initial  temperature,  and  t  »  the  tem- 
perature at  the  exhaust,  we  see  that  the  efficiency 
varies  directly  as  the  range  of  temperature,  and 
inversely  as  the  initial  absolute  temperature.  The 
absolute  temperature  is  that  measured  from  the 
theoretical  absolute  zero,  458**  below  the  zero  of 
Fahrenheit's  scale.  Assume  that  we  have  steam 
at  251b.  pressure,  and  temperature  265°,  as  com- 
pared with  spirit  vapour  of  501b.  pressure  and 
temperature  220^.  Then  as  the  temperatures  at 
atmospheric  pressures  are  212**  and  130^  re- 
spectively, the  range  of  temperature  is — steam, 
265  -  212  =  53',  and  spirit  220  -  130  =  90*,  and 
the  absolute  initial  temperatures  are  7670"  and  *, 
respectively ;  the  co-efficients  of  efficiency  would 

53 


therefore  be,  for  steam 
90 


670 


0-079;  for  spirit 


vapour  vgb  *  0*153.   The  ratio  of  these  efficiencies 

accords  almost  exactly  with  the  results  shown  by 
the  brake,  for  the  figures  were  1*84  to  1  in 
favour  of  spirit  vapour,  and  0'079  x  1*84 
"  0*145,  which  compares  fairly  with  the  0*153 
found  above ;  to  the  advantages  of  admitting  of 
the  use  of  greater  ranges  of  temperature,  then, 
must  the  proved  superior  economy  of  the  spirit 
vapour  over  the  stofun  be  attributed. 

Having  oonsiderod  the  spirit-vapour  engine  as 
far  as  the  data  available  ^11  allow  of  our  pro- 
ceeding, we  will  now  turn  our  attention  to 
another  engine,  in  which  economy  is  sought  in 
the  use  of  a  medium  of  heat  converaion  loss 
watef  ul  than  water.  This  machine,  in  which  a 
solution  of  ammonia  is  used,  has  been  described 
before  the  American  Society  of  Eogineen  by 
Mr.  McGovem.  The  aj^aratus  with  which  tfebs 
experiments  have  been  performed  comprises  a 
Porter- Allen  steam-engine,  with  a  single  cylinder 
and  automatic  expansion- gear ;  a  horiiontal 
return-tube  boiler  set  in  brickwork,  and  the 
appliances  necessary  for  condensing  the  ammonia. 
The  feed  liquid — water  saturated  with  ammonia 
— is  punned  into  the  boiler  through  a  tubular 
heater.  The  boiler  has  about  370ft.  of  heating 
surface,  and  9Bq.ft.  of  grate.  The  c)'Under  of 
the  engine  is  ll'5in.  in  diameter,  and  20in. 
stroke.  The  absorbing  process  is  thus  con- 
ducted. First,  there  is  introduced  into  the 
exhaust- pipe  a  jet  of  liquid  called  the  "  spray  ** 
from  the  boiler ;  this  jet  is  |in.  in  diameter,  and 
its  point  of  entrance  to  the  exhaust-pipe  is  at  the 
junction  of  the  two  branch  pipes  leaving 
the  cvUnde.r  The  spray  pipe  is  brought 
from  the  heater  and  carried  to  a  cooler,  and 
thence  to  an  exhaust -pipe.    The  cooler  coaaitta 
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of  a  coil  of  pipe  contained  in  a  vessel  through 
which  cold  water  circulates.  A  branch  from  the 
outlet -pipe  of  the  cooler  is  carried  to  the  feed- 
well  for  the  use  of  the  jet  condenser.  The 
exhaust  vapour,  after  leaving  the  spray  jet, 
passes  to  the  first  "absorber,"  which  is  a  sur- 
face condenser  containing  500  tubes  4 1  in.  long 
and  Jin.  outside  diameter ;  from  this  the  vapour 
passes  into  a  second  similar  absorber  having  150 
tubes  4 Din.  long  and  the  same  diameter  as  in  the 
first.  In  this  vessel  the  vapour  is  almost  or  quite 
completely  reduced  to  the  liquid  condition,  in 
which  state  it  flows  into  a  well,  from  whence  it 
is  returned  to  the  boiler  by  means  of  the  feed- 
pump.^ The  feed- well  serves  for  the  storage  of 
feed  liquid,  and  it  also  acts  as  a  jet  condenser  to 
reduce  any  vapour  that  may  remain  to  the  liquid 
form.  The  low  temperature  of  the  cooler  and 
absorbers  is  maintained  by  circulating  water. 

The  engine  itself  acts  exactly  like  a  steam- 
engine,  but  the  medium  of  conversion  is  a 
mixture  of  ammonia,  gns,  and  steam.  When 
the  water  is  heated  in  the  boiler  it  liberates  the 
gas,  which  is  reabsorbed  by  the  condensed  steam 
after  doing  duty  in  the  cylinder.  A  series  of 
experiments  have  been  carried  out  on  this  plant, 
the  engine  being  worked  alternately  with  steam 
and  vnth  aqua  ammonia,  each  test  lasting  eight 
or  ten  hours.  The  general  results  were  that 
with  a  steam-pressure  of  66*dlb.  the  engine  made 
198  revolutions  per  minute,  and  indicated  32 
horse -power,  consuming  o*621b.  of  anthracite 
coal  per  horse -power  per  hour.  When  aqua 
ammonia  was  used  the  engine  indicated  61*8 
horse-power,  and  burned  2-651b.  of  coal  per 
horse  -  power  per  hour.  It  must,  however, 
be  taken  into  consideration  that  when  the  engine 
was  using  steam  it  worked  against  the  atmo- 
sphere ;  but  when  ammonia  was  used  the  engine 
worked  with  a  vacuum.  This  vacuum,  however, 
seems  to  have  been  nominal,  for  there  was  no  air- 
pump  on  the  engine,  and  the  diagrams  show 
little  or  no  vacuum.  We  may  hero  note  that, 
had  a  vacuum  been  created  oy  a  pump,  it  is 
probable  that  aU  the  ammonia -gas,  or  nearly  all, 
would  have  been  withdrawn  from  the  water, 
because,  although  it  is  absorbed  by  the  water,  it 
is  not  condensed,  but  still  exists  as  a  x)ermanent 
gas.  On  the  subject  of  condensed  steam  and 
absorbed  gas,  however,  we  shall  have  something 
to  say  further  on.  In  point  of  fact,  the  dia- 
gramfl  did  not  show  that  the  vacuum  supplied 
even  10  per  cent,  of  the  whole  power  developed 
when  ammonia  was  used.  In  these  experiments 
the  ammonia -steam  combination  was  worked 
very  expansively,  the  cut-off  taking  place  at 
about  one-seventh  of  the  stroke ;  and  this  is  very 
satisfactory,  as  it  affords  a  comparison  between 
steam  and  ammonia  steam,  both  working  ex- 
pansively, and  so  cuts  out  conjectures  such  as 
have  been  started  in  connection  with  the  Yarrow 
spirit- vapour  engines. 

The  reason  that  the  engine,  when  running 
under  steam,  only  indicatai  32H.P.  was  that 
that  was  the  limit  of  the  steam-supplying  power 
of  the  boiler,  and  the  fact  stands  that  this  same 
boiler  was  capable  of  supplying  ammonia  vapour 
equivalent  to  68H.P.  at  a  much  lower  rate  of 
combustion.  The  exact  powers  were  32-26H.P. 
and  68 "1411. P.,  thus  showing  an  increased 
capacity  of  boiler  and  engine,  together  amount- 
ing to  80  per  cent. 

So  far  as  we  can  gather  from  the  facts  recorded, 
it  would  seem  that  the  reabsorption  of  the 
ammonia  gas  by  cold  water  at  the  end  of  each 
stroke,  is  equivalent  to  a  discharge  into  the 
atmosphere  when  steam  is  used,  and  that  the 
release  of  the  ammonia  under  the  influence  of 
heat  is  more  readily  effected  than  the  generation 
of  steam  of  equal  energy.  In  this  connection  we 
wiU  refer  to  the  views  of  the  late  Charles  W. 
Williams  on  the  subject  of  condensation.  He 
held  that  the  steam  commonly  said  to  be  con- 
densed was  really  only  held  in  solution  in  the 
water  of  condensation,  the  same  as  a  gas  might 
b©i  and  he  supported  his  views  by  some  interest- 
uig  experiments,  of  which  one  consisted  in  passing 
steam  mto  a  vessel  of  oold  water  until  the  latter 
boiled,  and  then,  by  letting  the  boiling  water 
^read  out  in  an  open  pan,  exhibit  the  escape  of 
the  steam  which  had  been  passed  into  it,  the 
remaining  water  having  practically  the  same 
weight  as  before  the  commencement  of  the  ex- 
periment. From  this  point  of  view,  steam  could 
onlv  condense  into  water  by  coming  in  contact 
with  some  foreign  material,  and  hot  water  would 
be  wat^r  containing  dissolved  steam.  The 
aocoracy,  or  otherwise,  of  this  view  we  shaU  not 
<U8casB  kiere,  but  mention  the  suppositional  state 


of  things,  because  it  bears  a  certain  analogy  to 
the  facts  by  which  we  are  confronted  in  the 
working  conditions  of  the  aqua-ammonia  engine. 

To  the  readiness  with  which  water,  imder  a 
slight  increase  of  temperature,  will  give  up  its 
diMolved  ammonia  may  probably  be  attributed, 
to  a  considerable  extent,  the  economy  of  the 
aqua-ammonia  engine.  If  we  take  a  quantity  of 
water  at  freezing-point,  and  pass  steam  into  it, 
at  atmospheric  pressure  it  will  continue  to  absorb 
or  condense  steam  until  its  temperature  has  risen 
to  212°,  when  it  will  have  received  about  312 
times  its  own  volume  of  steam.  If  we  now  stop 
the  supply  of  steam  and  apply  heat  to  the  water, 
it  will  commence  giving  off  steam  at  atmospheric 
pressure.  At  freezing-point  water  will  absorb 
1,149  times  its  volume  of  ammonia  at  atmospheric 
pressure,  and  at  68°  680  volumes.  Directly  the 
water  is  warmed,  it  will  commence  to  give  off 
the  ammonia  gas  ;  and  when  its  temperature  has 
reached  68",  it  will  have  given  off  4C9  volumes  of 
gas  at  atmospheric  pressure.  From  this  it  appears 
that  a  large  quantity  of  ammonia  gas  will  be 
evolved  at  a  comparauvely  low  temperature ;  and 
as  higher  temperatures  are  reached,  the  pressure 
of  the  steam  will  be  very  materially  subsidised 
by  that  of  the  ammonia  gas. 

In  order  to  be  able  thoroughly  to  analyse  the 
action  which  takes  place  with  the  aqua-ammonia 
medium,  many  more  experiments  of  a  physical 
character  are  requisite,  as  our  information  in 
respect  to  the  behaviour  of  mixed  gases  and 
vapours  under  the  influence  of  heat  is  exceedingly 
scanty,  but  enough  has  been  shown  to  demon- 
stmte  the  necessity  of  further  investigation  in 
this  direction. 

It  is  to  be  feared  in  regard  to  the  ammonia 
engine  that  the  strong  alkaline  action  of  the  gas 
win  prove  destructive  to  the  working  parts, 
antagonistic  as  it  is  to  the  existence  of  grease  of 
any  description,  but  so  far  on  this  point  we  have 
no  practical  information. 

What  may  be  the  ultimate  outcome  of  these 
various  new  departures  it  is  difficult  to  forecast, 
but  up  to  the  present  time  the  steam-engine,  for 
purposes  of  the  greatest  importance,  holds  its 
predominance,  the  only  thermo-motor  that  has 
at  all  encroached  upon  its  domains  being  the  gas- 
engine,  which  after  a  struggle  of  thirty  years  has 
secured  some  foothold,  wh^e  comparatively  small 
or  intermittent  power  is  requii^,  and  where 
boilers  are  objectionable.  The  objection  to  ^^- 
engines  lies  chiefly  in  their  bulk  for  a  given 
power,  though  where  there  is  plenty  of  space  this 
is  not  of  so  much  consequence,  and  where  the 
motion  is  all  in  one  direction  they  are  ver)*  con- 
venient and  clean. 

The  great  hopes  at  one  time  entertained  in 
regard  to  hot-air  engines  have  never  been  ful- 
filled. It  is  true  that  of  these  a  fair  number  of 
a  small  size  are  used,  being  chiefly  of  value  where 
water  is  scarce;  but  the  high  temperature  at 
which  they  work  is  decidedly  against  their 
adoption.  Some  years  ago  we  were  told,  in  con- 
nection with  some  large  hot-air  engines  designed 
for  marine  work,  that  while  two  thousand  pounds 
was  saved  in  fuel,  twenty  thousand  was  being 
burnt  out  in  machinery,  and  there  can  be  no 
doubt  that  the  destructive  influence  upon  the 
machinery  of  such  high  temperatures  as  are 
necessary,  acting  in  conjunction  with  absolutely 
dry  gases  which  absorb  the  lubricants,  must  pre- 
vent the  extensive  adoption  of  engines  of  this 
class. 

It  is  curious  to  observe  that  still,  as  heretofore, 
notwithstanding  the  number  of  scientific  minds 
presumably  at  work  on  the  theory  of  heat- 
engines,  that  the  new  inventions  and  most 
notable  attempts  at  improvement  come  from  the 
workshops  rather  than  from  the  colleges — in 
fact,  as  in  the  earlier  days  of  the  steam-engine, 
after  a  valuable  result  has  been  achieved,  the 
reason  of  its  success  is  sought  out,  and  so  we  may 
look  forward  in  the  course  of  time  to  the  evolu- 
tion of  a  theory  of  the  ^qua-ammonia  engine 
that  shall  gather  it  within  the  fold  of  other 
orthodox  thermo- dynamic  engines.  p.  C. 


SOME    BECENT    ADVANCES   IN 
PHOTOGBAPHY. 

THjB  dawn  of  photography  is  intimately  asso- 
ciated with  researches  on  light .  When  the 
science  of  optics  was  in  its  infiinc>%  the  question 
whether  the  solar  rays  possessed  any  chemical 
properties  was  earnestly  canvassed  amongst 
scientific  men.  The  first  reliable  information  on 
tUfl  point  was  supplied  by  a  Swedish  ohemisti 


Scheele,  somewhere  about  1774,  who  obtaining 
what  he  called  *'  dephlogisticated  marine  aoid 
gas**  by  the  action  of  hydrochloric  acid  on 
manganese  ore,  soon  found  that  when  a  mixture 
of  equalparts  of  thisgas  andhydrogen  was  exposed 
to  the  action  of  sunlight,  chemical  combination 
occurred  with  explosive  violence.  Some  years 
later,  Davy  showed  the  elementary  nature  of 
Scheele*  s  gas,  and  gave  it  the  name  it  now  bears 
— viz.,  chlorine. 

In  the  early  part  of  the  current  century  Hitter 
observed  that  there  ore  solar  beams  which,  while 
they  do  not  possess  luminosity,  are  capable  of 
effecting  chemical  metamorphosis. 

Soon  after  Bitter's  discovery,  Thomas  Wedg- 
wood published  his  method  of  producing  sun- 
pictures  by  coating  specially -prepared  leather  or 
paper  with  a  solution  of  silver  nitrate,  and  ex- 
posing it  to  the  action  of  sunlight  under  a  paint - 
mg  on  glass. 

It  appears  that  Ni6pce  was  the  first  to  employ 
the  camera-obscura  with  any  success,  and  he 
partially  succeeded  in  fixing  the  image  on  spe- 
cially-prepared plates  of  silver.  Aiter  his  death, 
Daguerre  entered  into  an  agreement  with  the 
younger  Ni5pce  to  pursue  the  research  for  their 
mutual  advantage,  and,  in  1S39,  the  beautiful 
process  known  as  the  Daguerreotype  was  com- 
municated to  the  Academic  des  Sciences  at  Paris. 

In  the  same  year  Henry  Fox  Talbot  described 
his  process  of  producing  pictures  on  specially 
prepared  paper  in  a  communication  read  by  him 
before  the  Boyal  Society  of  England  on  the  31st 
of  January.  He  introduced  chloride  of  sodium 
as  a  fixing  agent.  Subsequently  iodide  of 
potassium  was  emplojred  for  the  purpose,  and 
afterwards  hyposulpmto  of  sodium  was  intro- 
duced by  Sir  J.  Herschel,  and  this  reagent  was 
found  to  give  the  most  satisfiictory  results. 
Robert  Hunt  and  Archer  quickly  followed  with 
their  discoveries  of  the  efficiency  of  gallic  and 
pyrogallic  acids. 

Wnen  the  use  of  albumen  was  found  out, 
photography  began  to  make  rapid  strides,  which 
were  still  further  accelerated  by  the  application 
of  printing  processes.  The  names  of  those  who 
have  in  recent  years  been  instrumental  in  bring- 
ing the  art  to  its  present  high  state  of  porfoction- 
ment  are  legion,  and  are  so  well  loiown  that 
they  need  not  be  alluded  to  here.  It  suffices  to 
state  that  English  scientists  have  led  the  van, 
and  have  been  prompt  to  take  up  and  still  further 
develop  the  improvements  made  in  other  eoiul- 
tries,  till  at  the  present  time  the  art  has  beeome 
not  merely  a  &ie  art,  but  receives  extensive 
application  in  various  industries,  and  is  one  of 
the  most  potent  and  delicate  adjuncts  of  scientific 
research. 

But  although  photography  has  improved  so 
wonderfully,  and,  in  some  respects,  has  reaohed 
almost  the  acme  of  perfection  —  e.g.,  in  its 
rapidity  of  action — ^it  is  well  known  that  it  pos- 
sesses a  grave  defect.  It  seems,  at  present,  in- 
capable of  producing  pictures  in  which  the  true 
value  is  given  to  the  various  qualities  of  colour. 
To  take  an  example: — Blue,  even  in  its  darker 
shades,  is  reproduced  quite  light;  whilst  the 
colours  yeUow,  g^reen,  and  red  are  given  a  valine 
which  is  very  dork.  Thus  the  natural  effects  of 
colours  are  badly  rendered. 

This  apparent  anonuily  is,  of  courpe,  due  to  the 
fact  that  the  rays  of  blue  light  biVe  tho  greatest 
actinic  power.  White  light  is  reprovluced  very 
light  in  photographs,  simply  beciuso  it  contains 
blue  in  its  composition,  aiul  further  the  other 
colours  in  nature  affect  the  plate  merely  by  reason 
of  the  amount  of  similai'  actinic  rays  which  they 
mAv  contain. 

It  thus  appears  that  a  photographic  pLite  is 
extremely  sensible  to  tho  blue  rays,  and  very 
slightly  so  to  all  others.  Hence  the  time  of 
exposure  that  is  sufficient  for  blue  is  ftir  from 
being  sufficient  for  the  other  coloured  rays. 

If,  with  an  ordinary  apparatus,  an  attempt  be 
made  to  prolong  the  time  of  exposure  in  such  a 
manner  as  to  permit  the  green  rays  to  make  their 
due  impression  on  the  plate  it  will  be  found  that 
the  blue  rays  have  acted  about  forty  times  too 
long,  and  the  proof  will  be  useless. 

Photog^phers  have  boon  endeavouring  for  a 
long  while  to  modify  the  sensitive  film^  in  such  a 
manner  as  to  render  them,  if  possible,  more 
sensitive  to  the  yellow,  green,  and  red  nys  of 
light,  rather  than  to  the  blue  rays ;  but  they  are 
still  far  away  from  having  solved  the  problem. 
Even  those  plates  which  are  termed  ^*iflochro- 
matic"  or  "orthochromatic,"  invented  by 
Vogel,  Obemetter,  and  d'Attout-Tailfer,  which 
are  certainly  more  sensitive  to  the  green  and  the 
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red  rays  than  the  old  plates  'A'ere,  are  still  very- 
far  from  being  equal  to  the  task. 

While  endeavouring  to  obtain  photographic 
films  which  shall  approach  in  eensibility  that  of 
the  human  retina,  it  has  occurred  to  M.  &.  Lipp- 
mann  that  some  success  might  be  obtained  by  a 
rational  and  8}'stematic  arrangement  of  coloured 
glasses.  He  carried  out  a  thorough  investigation 
of  this  idea,  and  at  a  recent  meeting  of  the 
Academie  des  Sciences  at  Paris  he  gave  an 
interesting  account  of  his  experiments. 

M.  Lippmann  operates  with  an  Attout-Tailfer 
plate.  Before  the  objective  a  piece  of  blue  glass 
is  placed,  and  the  plate  is  exposed  for  the  short 
time  necessaiy  for  the  blue  ra^s  to  impress  an 
image  on  the  film.  Then,  without  interfering 
with  the  a^>aratus,  and  taking  care  not  to  dis- 
place it,  he  substitutes  a  piece  of  green  glass,  and 
continues  to  expose  the  pkte  for  that  length  of 
time  which  is  necessary  for  the  green  rays  to  fully 
«ct.  The  green  glass  was  selectod  of  such  a 
quality  that  it  allowed  the  least  possible  trace  of 
blue  hght  to  i>asa  through  it. 

Under  these  conditions  it  is  possible  to  allow 
the  green  rays  to  act  for  the  whole  length  of 
time  that  they  require  without  fear  that  the  blue 
rays  will  spoil  the  picture  owing  to  over-expo- 
sure. The  red  rays  are  then  allowed  their  turn, 
a  piece  of  red  glass  being  substituted  before  the 
objective  in  place  of  the  green,  glass.  This  red 
glass  must  be  selected  with  great  care,  and  must 
again  be  of  a  kind  that  wm  permit  the  least 
possible  trace  of  green  or  blue  light  to  pass 
through  it. 

The  final  result  of  this  triple  exposim)  is  to 
give  a  clear  photogniph  in  which  green  foliage, 
yellow  or  red  draperies,  &o.,  instead  of  giving 
dark  tints  and  blurred  outlines,  are  rendered  with 
a  delineation  and  colour-value  surpassing  the 
finest  engraving. 

Yellow  glasses  have  already  been  employed  in 
photographv,  and  they  elimmate,  it  is  true,  a 
X^ortion  of  tne  blue  light.  Their  use  is  described 
by  M.  H.  W.  Vogel  in  his  work,   "  La  Photo- 

Sraphie  des  Objcts  Color^s  avec  leurs  Valours 
eelles,"  p.  1888,  published  at  Paris  by  Gauthier- 
Yillars,  1887.  But  the  results  obtained  by  M. 
Xiippmann  with  his  successive  arrangement  of 
blue,  ^en,  and  red  glasses,  surpass  any  that 
have  hitherto  been  dsscribed,  and  they  appear  to 
herald  the  dawn  of  a  new  era  in  photography — 
tespecially  in  landscape  photography. 

While  giving  due  honour  to  M.  Lippmann,  it 
is  only  fair  to  notice  that  the  idea  of  using 
colouredglassesin  photography,  was  foreshadowed 
by  M.  Ea.  Becquerel,  in  the  year  1881.  Indeed 
the  subject  was  approached  as  early  as  1864  by 
Becquerel,  who,  in  his  process  of  chromo-photo- 
^aphy,  or  helio-photography,  as  it  was  called  in 
France,  succeeded  in  producing  a  coloured  picture ; 
but  the  hues  could  not  be  fixed  so  as  to  resist  the 
effect  of  diffused  light,  and  so  it  was  relegated  to 
the  list  of  scientific  curiosities.  It  was,  however, 
in  endeavouring  to  obtain  coloured  pictures  by 
employing  coloured  glasses  that  he  foreshadowed 
the  notion  of  obtaining  the  true  effects  of  light, 
shade,  and  quality  of  colour. 

It  must  also  be  mentioned  that  since  the  pub- 
lication of  M.  Lippmann' s  paper,  M.  Delavries 
has  made  a  communioation  to  La  Society 
Chimique  de  Paris,  in  which  he  states  that  he 
has  obtained  photographs  representing  the  proper 
value  of  the  different  colours  by .  emplo3ping 
orange -tinted  gla<»9  of  selected  quality  and  tluck- 
noss ;  he  believes  that,  could  the  quality  and 
thickness  be  carefully  adjusted,  his  method,  which 
is  still  in  embryo,  would  bo  much  simpler  and 
less  complicated  than  that  of  M.  Lippmann. 

Whatever  may  be  the  ultimate  value  of  these 
recently- proposed  methods,  they  indicate  work 
in  the  right  direction,  and  all  similar  research 
wUl  be  welcome<l  as  tending  towards  the  produc- 
tion of  an  instrument  by  the  assistance  of  which 
the  mysterious  phenomena  of  light  may  be  more 
satisfactorily  investigated,  and  which  in  the 
words  of  the  late  Robert  Hunt,  *'  Shall  give  the 
votaries  of  art  tablets  upon  which  Nature  shall 
impress  herself  in  all  her  delicacy  and  decision, 
in  all  her  softness  and  grandeur,  and  in  all  her 
richness  of  tone  and  breadth  of  effect.'* 


A  HOSEL  LOCOMOTIVE -XI7. 

Motion-Plate  and  Slide-Bars. 

THE  motion-plate  extends  across  between  the 
frames,  and  cirries  those  ends  of  the  slide - 
bars  which  are  f.U'thost  away  from  the  cylinders. 
In  Fig.  74,  the  plate  A  is  of  wrought  iron,  |in. 
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thick,  coiresponding  with  a  thickness  jn  practice 
of  lin.  or  Uin.  It  is  stiffened  with  angle  iron, 
and  attached  to  the  frame-plates  with  an^e  irons. 
As  a  rule  the  angle  iron  is  not  carried  ImIow  the 
frame-plates.  Sometimes  the  upper  edge  of  the 
motion-plate  is  curved  to  the  radius  of  the  boiler, 
the  boiler  resting  on,  and  being  supported 
thereby.  The  top  angle  irons  then  riveted, 
usually  on  both  sides,  to  the  same  curvature, 
afford  a  broad  base  of  support.  Of  late  yean 
many  motion-plates  have  bei^  made  of  cast  steel, 
having  the  holes  and  edges  suirounded  and 
stiffened  with  ornamental  headings.  When  the 
expansion-links  of  the  valve<-gear  come  between 


the  motion -plate  and  the  cylinders,  large  holes 
have  to  be  cut  in  the  plate  to  clear  the  links,  and 
allow  the  eccentric  rods  to  pass  through.  But 
keeping  the  plate  well  back  nom  the  ends  of  the 
alide-lMure,  as  in  this  example,  this  cutting  out 
can  be  avoided,  and  the  dimensions  of  the  plate 
dimiidshed  accordingly,  and  we  gain  the  further 
advantage  of  suppoxting  the  guide -ban  at  a 
position  approachine  to  the  centre,  where  the 
stresses  on  tne  bars  due  to  the  moving  connect- 
ing-rod and  crank  are  greatest.  It  is  oecause  of 
this  increase  in  stress  towards  the  centre  thxt  the 
bars  are  commonly  thickened-up  there,  and 
thence  tapered  down  towards  the  ends. 
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When  an  iTngine  is  running  fonrnrd,  the 
tlirtist  and  vfOT  is  atn-aj'a  upon  the  upper  bars, 
when  running  bAckn^Unta  it  is  upon  the  loner 
onex.  Beasain«r  steel  ia  most  frequently  lueil  for 
guide  bare.  Ur.  Stroudley  uses  caat  uon ;  and 
uTougfat  iron,  CBM-hardeneil,  is  oIbo  empbyed. 

For  the  model  we  bad  bettor  prepare  the  motion 
plate,  and  fit  it  in  tta  plaro  before  attaching 
the  blocks  for  the  gnido-bara,  or  cutting  out 
the  holes.  Prepare,  thereforo,  a  piece  of  Jin. 
plate,  and  square  it,  Bud  mark  and  cut  to  the 
outlines  given  in  Fig.  74.  Bend  a  piece  of  angle- 
iron.  B,  round  the  edge,  and  also  prepare  two 
straight  BtripB,  C,  for  the  side  opposite,  and  rivet 
through  to  the  plate.  These  serve  both  to  stifien 
the  plate,  and  to  attach  it  to  the  framiog.  Drill 
all  the  rivet-holes  in  the  angle-irona,  and  from 
these  mark  off  and  drill  the  boles  in  the  frame 
jilatcs.  Then  clomping  thoni  together,  rennier 
out,  if  necessary,  tbo  holes  to  tako  tight-Stting 
rivets.  Put  in  four  temporary  bolts,  two  at  top. 
Bud  two  in  bottom  holes.  Block  up  the  framing, 
having,  as  we  suppose,  the  cylinders  bolted  in 
place,  and  bock  covers  on,  and  level  the  top  edges 
of  the  frame-plates  either  with  spirit-level,  upon  a 
levelled  table,  or  with  scribing  block,  working 
from  a  surface  plate.  While  Uiua  set  up  level, 
tike  with  a  scribing  block  the  heights  of  tbe 
shouldered  portions  of  the  hinder  coverB,  drawn  in 
Art.Xir.,  Figs.67,  68, p.  407,  and  transfer  them  to 
the  motion  plate,  scribing  lioes  thereon  st  Fig.  74, 
D.  and  also  scribe  the  horizontal  centre  line  E, 
midway  between  them.  Likewise  scribe  vertical 
lines,  y  F,  corresponding  with  the  distances 
apart  of  the  cyUnder  centres,  and  tbe  vertical 
centre  line  G  between  these.  Having  the  car- 
dinal dimensions  tbua  set  out,  the  plate  may  be 
removed,  and  the  holes  shown  in  back  elevation. 
Fig.  74,  be  struck  out.  The  holes  H  H,  encirrling 
the  guides  and  cross-head,  are  mode  wide  enough 
to  inclose  the  cross-head  and  the  pomp  ram. 


etrical  on  each  aide  for  appeatKnco'  sake, 
tentrol  opening  J  is  to  take  the  check-piece  cast 
with  tbe  valve-rod  guide.  To  cut  these  openingB, 
drill  a  succession,  of  holes  in  contact  with  each 
other,  and  so  remove  the  central  pieces;  after- 
wards Blfl  the  edgfes  to  outline. 


with  riveta  to  the  motion-plate  in  the 
position  and  to  the  dimennons  shown.  To  these 
blocks  the  gvUde-bora  will  be  bolted  with  counter- 
sunk bolts: 

The  blocks  K  being  riveted  on,  the  motion- 
plate  may  now  be  returned  inte  place,  and  riveted 
to  the  frames. 

tJIrips  of  Uessemer  steel  will  be  most  suitable 
for  the  slide-bars  L.  Elaborate  linioij'  out  is  not 
necessary,  aa  in  actual  practice ;  but  it  will 
sufiice  t«  llrst  file  the  wearing  face  of  a  bar 
true,  than  square  one  edge  from  this,  and  scribe 
and  Gle  the  opposite  edge  therefrom.  Then 
square  and  file  the  ends  to  the  length  given, 
mark  the  outline  oi  tbe  back  parallel  with 
the  face  to  a  little  distance  inwards,  thence  bellied 
towards  the  centre,  as  shown,  and  file.  Mark 
the  positions  of  the  bolt  holes  with  compass 
calipers,  scribing  from  the  ends  and  edges,  and 
drill.  Set  tbe  bora  correctly  in  position  on 
cylinder  covers  and  motton-plate  blacks,  and 
mark  holes  in  covers  and  blocks  from  those 
already  drilled  in  the  bars,  and  fasten  together 

W'hen  the  bars  are  set  in  place,  try  their 
parallelism  both  between  faces  and  between  edges 
by  meaoa  of  a  gauge  made  to  the  exact  widths,  and 
slid  along.  Tbe  crossheads  when  attached  Ui  the 
piston-rods  shonld  afterwards  be  slid  along,  and 
their  tight  or  easy  working  noted,  and  corrected 
if  necessary. 

Observe  the  slight  shanldering  down  of  the 
fares  of  the  bars  to  pennit  of  the  passage  of  the 
guide-blocks  past  them,  so  preventing  the  for- 
mation of  a  ridge  on  the  bars ;  also  note  the  oil- 


casting  checked  into  the  hole  J  in  the  plalc,  and 
Inlted  or  riveted  ia  it.  It  is  bored  out  at  gin. 
cmttes  for  the  valve  rods,  to  |in.  diameter,  tbe 
bore  being  large  and  of  great  length  in  order  to 
distribute  tbe  Irictien  over  a  large  surface,  and 
so  diminish  wear.  This  casting  should  be  fitted 
to  the  motion-plate,  and  the  centres  of  holes 
scribed  in  place  before  boring,  to  iniurcaccui 


A  PLANTE  BECONDART  BATTEHT.* 

PHOBiBLY  no  secondary  battery  can  be  mora 
readily  mads  or  more  easily  managed  than 
the  one  invented  by  Plants.  It  la  therefore  espe- 
cially adapted  to  the  wanta  of  the  amateur  who 
makes  his  own  apparatus.  It  takes  a  longer  time 
>  form  a  Plant^  batteiy  than  is  required  for  the 
irmatian  of  some  of  the  batteries  bavins:  plates  to 
hich  tbe  active  material  has  bean  affiled  in  the 
form  of  a  paste,  and  its  capadtr  ia  not  quite  equal 
to  that  of  more  recent  batteries :  but  it  has  the 
advantage  of  not  being  so  liable  to  injury  in  un- 
skilled hands,  and  of  allowing  a  more  rapid  dis- 
charge without  injury. 
EMh  oell  of  the  battery  oansists  of  16  lead  plates, 
ich  Bin.  by  Tin.  and  ftm.  thick,  placed  in  a  gla» 
jar  Gin.  by  9in.,  with  a  depth  of  7tin.  Each  plate 
^provided  with  on  arm  Ijin.  wide,  and  of  suffi- 
dsnt  length  to  form  the  eleotiical  connections.  The 
plates  are  cut  from  sheet  lead  in  the  manner  indi- 
cated at  3  in  Fig.  1— i.e.,  two  plates  are  cut  from  a 


plishsd    in    !fS)    lin',    and    with    less   effort    by 
illmg  fie  knurl  over  ilie  plate.     Half  of  the  plates 

Srovided  with   four   oblong  parfotations  into 
are  inserted  H-shaped  distance  pieces  of  soft 

ibber,  which  projec "    ---■-  -'■'-  "' 

■  ■«.    Tbe  porfc 

mged  in  alternation,  w 
perforated  plates  eitendin 
of  the   element,   and  all  o 


Pia.  I.— Flatea  of  Secondary  Battery. 


doing  this  is  shown  in  Fig.  2.    The  plate  is  hud  o 


Fio.  2.— Bougheniog  the  Plate. 

a,  heavy  soft-wood  plank,  and  a  piece  of  a  doi 
cut  file  of  medium  lineneaa  is  driven  into  the 
face  of  the  lead  by  means  of  a  mallet.  To  i 
breaking  the  file,  its  temper  is  druwn 
purple.  After  the  plate  is  rouehened  od 
eids,  it  is  mvened  and  treated  in  the 
way  upon  the  opposite  side.  If  a  knurl 
is    available,    ths    roughening    may    be    accom- 

•  fly  Gso.  M.  HoFnisK,  in  the  Scr>«(ii(s  A«inain. 


Fio.  3.— PlatM  Connected. 

by  meoni  of  wooden  strips— previondy  boiled  in 
paraffin— and  rubber  bands.  The  strips  are  nlaced 
on  opposite  ndee  of  tbe  series  of  plates  at  Uie  top 
and  bottom,  and  the  rubber  bands  extend  length- 
wise ot^the  strips. 

The  arms  of  each  series  of  plates  ore  bent  so  as  to 
bring  them  together  about  3  or  4in.  above  ths  upper 
edges  of  the  platas.  They  ore  perforated  to  receive 
brass  bolts,  each  of  which  is  provided  with  two  nuta, 
one  (Or  banding  the  arms,  the  other  for  damping 
the  conduotor. 

The  element  thus  formed  is  plaoed  in  a  gUas  cell, 
and  the  toimation  is  proceeded  with  as  follows ;  To 
hasten  the  procsB,  the  cell  is  filled  with  dilute 
nitric  add  [nioic  add  and  water  equal  parts  by 
measura) ,  which  is  allowed  to  remain  for  twen^- 
four  hours.  This  preliminaiy  treatment  modifies 
the  surface  of  the  lead,  rendering  it  somewhat 
porous,  and,  in  oonneotion  with  the  roughening, 
reduce*  the  time  of  formation  from  fonr  or  fire 
weeks  down  to  one  weak.  The  nitric  add  is  re- 
moved the  plotes  and  cell  thoroughly  washed,  and 
the  cell  is  filled  with  a  eolutian  formed  of  sulphuric 
aoid  I  part,  watn  9  parta. 

The  dsaired  number  of  cells  having  been  thus 
prepared,  are  ooimected  in  series,  and  the  poles  of 
esoh  cell  are  marked  so  that  thev  may  be  always 
connected  up  in  the  same  way.  The  charging  our- 
lent,  from  whatever  sonne,  should  deliver  a  cnnent 
of  ten  ampf  res  with  an  electromotive  force  10  per 
cent,  above  that  of  the  aocumulator.    Bach  cell  of 


Fia.  4.— Complete  Cell. 

this  batteiy  baa  an  electro-motive  force  of  two 
volts,  and  Uie  voltage  of  tjte  series  of  osUs  woul  i  be 
Che  number  of  cells  x  by  two.  It  is  a  simple  mi  Ur 
to  determine  the  amount  of  current  requirel  to 
charge  a  given  series  of  cells.  For  example,  a 
battery  is  required  for  supplying  a  series  of  moan- 
descent  lamps.  It  has  been  found  uneconomical  to 
use  lamps  of  a  lower  voltage  than  GO.  It  will. 
therefore,  require  a  battery  having  an  B.M.F.  of  60 
volts  to  operate  even  a  single  lamp.  This  being  the 
cose,  at  least  30  cells  of  battery  must  be  provided, 
and  on  account  of  a  slight  lowering  of  the  E.H.F. 
in  use,  two  extra  cells  should  be  added.  It  wHl, 
therefore,  require  32  cells  for  a  small  installation, 
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and  the  machine  for  charging  sadh  a  battery  should 
be  able  to  fumiah  a  current  of  10  amperes,  with  an 
E.M.F.  of  75  volt*. 

To  form  the  battexy,  it  is  placed  in  the  circuit  of 
the  dynamo  and  kept  there  for  30  hours  continu- 
ously, or  for  shorter  periods  aggre^ting  30  hours. 
It  is  then  discharged  through  a  resist&nce  of  20  or 
30  ohms,  and  a^[am  recharged,  the  connections  with 
the  dynamos  hema  reversed,  so  as  to  send  the  cur- 
rent tnrough  the  battery  in  the  opposite  direction. 
The  l^tteiy  is  again  discharged  tlurough  the  resist- 
ance, and  again  recharged  in  a  reverse  direction. 
These  operations  are  repeated  four  or  five  times, 
when  the  formation  is  complete.  It  will  require 
from  five  to  seven  hours  to  charge  the  battery  after 
it  is  thoroughly  formed.  It  must  always  hd  con- 
nected wiu  the  dynamo  as  connected  last  in 
charging. 

Although  amateurs  may  find  pleasure  in  con- 
structing and  forming  a  secondary  battery,  there  is 
no  economy  in  securing  a  battery  m  this  way.  It  is 
less  expensive  and  less  vexatious  to  purchase  from 
reliable  makers. 


HOW  TO  HAKE  A  BOLT  AND  EIVET 

CTTTTEE. 

As  the  patent  cutters  are  expensive,  verv  many 
small  shops  may  not  be  provided  iiith  a  bolt 
and  rivet- cutter.      I  have  made  one  that  works 


interval  of  time  which  the  cups  took  to  run  a  siven 
number  of  evolutions,  and  I  have  acoomplishea  this 
by  putting  in  a  series  of  pins  in  the  first  wheel,  so 
that  they  make  an  electri(»l  contact  on  a  light  gold 
spring  for  every  ten  revolutions  of  the  cupe.  So  far 
there  is  nothing  new.  Many  anemometers  have 
been  made  to  record  bjeleotriod  contacts.  The  point 
that  I  think  is  new  is  that  these  contacts  are  re- 
corded on  either  of  the  astronomical  chronographs, 
so  that  the  interval  between  two  contacts  can  be 
determined  with  certaintv  to  within  one-tenth  of  a 
second  or  even  less.  Tlie  intention  is  to  use  this 
method  only  for  very  strong  vrinds,  the  Observatory 
Anemometer  has  an  ordinary  scale  of  lin.  of  paper 
to  the  hour,  which  mav  be  increased  to  2in.,  and 
this  is  quite  enough  for  all  ordinary  winds,  and 
more  than  it  is  usual  to  have  in  observatories.  The 
new  method  is  one  that  can  at  any  moment  be  put 
into  operation  by  turning  an  electrical  key,  and  at 
all  other  times  it  is  at  re^t,  and  costs  nothmg  either 
in  paper  or  battery  force. 


HEAT-ENGINES  OTHER  THAN 
STEAM-n.* 

THE  theory  of  the  working  of  heat-engines  is 
indissolubly  connected  with  the  name  of  a 
Frenchman,  an  ancestor  of  the  present  President  of 
the  French   Republic  (M.  Camot).    In  1824  M. 


splendidly,  and  thinking  that  others  mi^ht  like  to 
Imow  how  to  make  one,  I  will  tell  how  it  is  made. 
Take  a  piece  of  f -square  iron  24in.  long  for  the 
bottom  piece.  In  the  end  weld  a  piece  of  tool 
steel  for  cutter.  This  should  be  fin.^  so  as  to  have 
solid  steel  cutters.  In  the  bottom  piece,  7in.  from 
the  end,  punch  a  hole  with  a  fiat  punch  and  round 
down  from  above  the  hole.  The  other  jaw  is  made 
from  the  same  kind  of  iron  with  steel  welded  on  the 
<md  for  cutter.  The  upper  handle  can  be  made 
from  round  or  square  iron,  whichever  is  handiest. 
The  ^ring  can  be  made  from  any  piece  of  old 
spring,  and  is  put  on  with  two  small  rivets.  The 
end  piece  can  be  made  from  }in.  stake  iron.  It  is 
in  one  j^eoe  and  bent  so  as  to  fit  around  the  lower 
jaw.  The  figure  shows  the  cutter  complete,  and 
will  give  a  good  idea  as  to  how  it  is  made.  I  think 
that  some  of  the  boys  will  find  tiiis  cutter  very  use- 
ful. But  if  any  have  a  better  one,  let  us  hear  from 
them.— C.  V.  Mabsh  in  Blacksmith  attd  Whetl- 
wright. 


AN  IMPBOYEMENT  IN  ANEMO- 

METEES 

By  H.  C.  RussKLL,  B.A.,  F.R.S.* 

ONE  of  the  most  interesting  and  practically 
important  questions  in  illation  to  wind  is 
what  is  its  maximum  velocity  or  pressure,  for  the 
one  depends  on  the  other.  I  need  hardly  say  that 
many  attempts  have  been  made  to  devise  instru- 
ments capable  of  answering  that  question.  It  has 
been  generally  admitted  that  existing  anemometers 
using  Robinson's  Cup  are  uneqtuu  to  the  task, 
because  a  pist  lasts  but  a  few  seconds,  often  not 
more  than  fiveor  six,  and  the  recording  parts  made  to 
register  an  hour's  work  on  ^in.  or  lin.  of  paper  will 
not  show  satisfactorOy  a  gust  lasting  10  seconds, 
*^*  is  3  Jtj  part  of  an  hour ;  or,  in  oSier  words,  if 
one  could  measure  such  a  gust,  it  would  be  ^^^j  part 
of  an  inch  on  the  paper,  and  the  smallest  error  in 
measuring  becomes  so  maffnified  when  the 
measured  velocity  in  10  seconos  is  converted  into 
velocity  per  hour  that  results  are  rendered  very 
uncertain.  Pressure-plates  have  also  been  tried  in 
every  form,  but  it  is  found  the  results  are  not 
satisfactory,  because  when  a  gust  of  wind  coming 
along  at  a  velocity  of  say  50  miles  an  hour  strikes  a 
pressure-plate,  it  has  just  the  same  effect  upon  it  as 
if  it  were  a  hammer  striking  it  a  Now ;  it  sets  it 
into  rapid  motion  which  by  acquired  momentum 
cairiosit  much  further  than  it  ought  to  do.  Now 
Robinson's  Cups  {are  free  tfrom  Siis  defect,  and, 
although  not  without  drawbacks,  they  are  in  my 
opinion  the  best  means  we  have  of  recording  gusts 
of  wind.  Of  course  the  open  cup,  like  the  pressure- 
pUte,  Ia  struck  by  the  advancmg  gust,  but  at  the 
same  moment  the  same  gust  strikes  the  back  of  the 
opposite  cup  and  resists  any  tendency  to  run  away, 
and  it  seemed  to  me  that  what  was  wanting  was  a 
means  of  recording  with  all  possible  accuracy,  the 

•  A  paper  read  before  the  Royal  Society  of  N.8.W. 


Camot  published  his  work  entitled  *^  Reflexions 
sur  la  Puissance  Mo  trice  de  Feu,"  in  which  he 
enunciated  the  natural  law  known  by  his  name. 
M.  Camot  was  one  of  those  who  at  the  time  held 
the  ^'  caloric  "  theory,  as  it  was  termod — that  is  to 
say,  he  believed  that  heat  was  a  material  substance ; 
he  had  not  then  realised  the  dynamical  theory  of 
heat — i.e.,  that  heat  and  motion  are  convertible, 
which  is  now,  as  I  have  said,  universally  accepted, 
and,  therefore,  although  the  theory  as  he  pro- 
pounded it  is  true,  yet  in  some  of  his  deductions  he 
nas  since  been  proved  to  be  incorrect.  You  will 
notice  during  our  consideration  of  it  that  it  is 
hedged  completely  round  with  specified  conditions, 
and  you  wul  frequently  find  (even  in  some  of  the 
textbooks,  I  am  sorry  to  say)  that  some  one  or  more 
of  these  conditions  is  neglected  or  eliminated,  with 
the  result  that  absolutely  fallacious  arguments  are 
propounded.  Camot  based  his  arguments  on  a  fact 
which  we  all  intuitively  feel  to  be  true,  that  given 
two  bodies  of  different  temperature  in  proximity 
the  one  to  the-  other,  there  is  a  continual  tendency 
towards  the  establishment  of  equflibrium  of  tem- 
perature between  them.  Further,  he  pointed  out 
that  this  tendency  is  an  invariable  accompaniment 
of  the  conversion  of  heat  into  motion ;  and  he  stated 
that  which  is  obvious,  if  these  previous  statements 
of  his  are  correct,  that  whenever  tiiere  is  a  differ- 
ence of  temperature  it  should  be  possible  to  obtain 
production  of  motion. 

The  doctrine  of  Camot  may  be  roughly  defined 
in  this  way.  The  utmost  work  which  can  be  ob- 
tained from  a  theoretically  perfect  heat-engine 
(when  the  working  agent  does  not  change  its  state, 
as  from  steam  to  water)  is  represented  by  the  differ- 
ence between  the  temperature  at  which  the  working 
agent  is  received  into  this  ideally  perfect  engine, 
and  that  at  which  the  working  agent  leaves  the 
engine. 

The  perfect  or  ideal  engine  must  be,  according  to 
the  Camot  theory,  absolutely  and  entirely  re- 
versible ;  but  let  us  see  some  of  the  impossibilities 
in  practice  this  theoretically  perfect  engine  in- 
volves. 

First,  we  should  need  for  the  working  agent  a 
perfect  gas,  the  volume,  and  therefore  the  pressure, 
of  which  would  vary  exactly  as  the  temperature. 
We  should  also  need  an  engine  absorbing  for  itself 
no  portion  of  the  work  developed — that  is  to  say,  a 
frictdonlcM  engine,  and  one  also  in  which  none  of 
the  heat  imp^ed  to  the  working  agent  was  lost 
either  by  radiation  or  conduction,  or,  m  fact,  in  any 
way  whatever— as  I  have  said,  impossibilities. 

I  commenced  by  showing  you  cubes,  the  black 
one  representing  a  definite  ciuantity  of  heat,  and 
the  smaller  red  one  representing  the  amount  of  that 
heat  utilised  in  practice  in  a  vezy  fair  high-pressure 
compound  non- condensing  steam-engme  of  the 
present  day.  But  you  will  now  realise  that,  as  no 
mechanical  combination  can  possess  the  impossible 
qualities   which   must   be   possessed  by  an  ideal 


•  Extracted  from  the  Cantor  Lectures  delivered  by  Mr. 
H.  OsAnAX  HARRifi,  M.InBt.C.E.,  before  the  Society  of 
Alts. 


engine^  we  are  really  not  treating  our  steara-eD^e 
fairly  m  making  this  comparison,  onlaH  we  beu 
the  above  impossibilities  in  mind.  Of  ocmrK,  this 
reasoning  applies  equally  to  the  gas-engme  and  to 
the  gas-engme  cube.  In  order  to  a^iie  to  the 
utmost  the  quantity  of  heat  represented  br  tbe 
black  cube,  we  should  require  that  that  best  sWki 
be  delivered  to  the  engine  at  the  highest  posable 
temperature  which  can  be  attained,  and  we  skold 
require  to  take  all  the  heat  out  of  it,  so  thst  whea 
we  rejected  the  working  a^ent  from  our  en^e,  It 
woula  be  at  the  lowest  possible  temperature. 

As  to  this  question  of  the  lowest  possiUe  tempera- 
ture :  I  have  shown  you  that  the  addition  of  heat  to 
a-  gas  causes  the  volume  of  that  ra  to  increaM  if 
the  pressure  remains  constant.  Now,  if  wv  caa 
imagine  the  reverse  of  this  proca»  carried  on  soft- 
ciently  far,  we  can  realise  that  the  volume  of  the 
gas  will  be  infinitely  reduced,  so  that  when  the 
whole  of  the  heat  lias  been  abstracted  from  it,  it 
would  have  entirely  disappeared.  We  dioold  thea 
reach  that  which  is  called  the  **  absolute  zero  of 
temperature." 

The  text  which  I  commenced  adopts  the  steam- 
engine  as  a  standard  of  comparison  of  the  relative 
advantages  of  heat  engines.  It  is  neceenrv  v^j 
diould  have  something  that  we  can  grasp  aad 
readily  understand  to  ^ue  our  comparison  C4i,  aoi 
we  wUl,  therefore,  take  the  steam-en^e  for  thii 
ptirpose.  It  is  that  heat  engine  which  is  most 
largely  in  use,  which  has  been  most  fully  ODnsider><i 
ana  investigated,  although  there  are  some  whr>  tell 
us  that  we,  even  now,  uiow  nothing  of  the  more 
abstruse  points  in  connection  with  its  working.  I 
do  not  at  all  propose  to  discuss  this,  or  to  aelaj 
about  it,  but  will  only  use,  for  our  oompariaon.  the 
record  of  the  practical  results  in  efficiency  which 
have  been  obtamed. 

Unfortunately,  in  taking  the  steam -er^e  as  our 
basis,  we  are  met  vrith  the  initial  difficulty  tL&t 
such  an  apparatus  consists,  as  a  fact,  of  two  di5tiii<t 
and  separate  forms  of  heat-engine,  each  with  Va 
own  mechanical  efficiency,  or  rather  want  cf 
mechanical  efficiency.  Perhaps  it  will  be  as  well 
that  I  should  now  define  precisely  what  is  meant  br 
^'meciianical  ^ciency."  It  is  that  percental  of 
the  units  of  heat  put  into  an  engme  which  a 
transposed  bv  the  machine  into  mecnanical  wori. 
or  delivered  from  it  in  such  a  state  as  to  be  capabb 
of  doing  mechanical  work. 

I  have  already  told  you  that  a  "heat unit "b 
the  amount  of  heat  necessary  to  raise  lib.  of  water 
1^  Fahr.  There  is  one  more  term  which  I  ahall 
have  to  define,  and  that  is  the  one  used  by  en^een 
when  they  speak  of  the  work  performed  by  xn 
enmne.    They  say  it  is  so  many  "  norse-power." 

James  Watt  adopted  this  term  **  horse-power "  in 
order  to  give  the  lay  mind  some  idea  of  the  work 
which  could  be  dkme  by  any  given  engine  or 
machine.  He  made  many  experiments  as  to  the 
amount  of  work  which  a  horse  was  capable  of 
doing,  with  the  result  that  when  this  work  wa.^ 
reduced  to  that  which  was  equivalent  to  the  raubg 
of  a  weight  in  a  given  time,  he  found  that  the 
average  horse  could  do  as  much  work  as  was  repre- 
sented by  lifting  a  weight  of  22,0001b.,  there  or 
thereabouts,  through  a  height  of  1ft.  in  1  minnteof 
time ;  but  so  that  his  customers  should  not  grumble, 
complaining  that  the  engines  with  which  he  snpphed 
them  were  not  capable  of  doing  as  mudi  a«  the 
number  of  horses  which  he  stated  was  the  power  of 
the  engine  which  he  sold  them,  he  determined  t>) 
give  an  ample  margin,  and  he  therefore  estinuttd 
each  horse-power  in  his  engines  as  represented  br  a 
weight  of  3^,0001b.  (an  excess  over  the  true  viilae 
stated  above  of  50  per  cent.),  lifted  1ft.  high  is 
1  minute  of  time,  or  33,000ft. -lb.  This  is  the 
horse-power  which  the  engineer  commonly  uses. 

Now,  as  I  have  shown  you  that  heat  is  con- 
vertible into  mechanical  work,  it  follows  that  a 
heat  unit  can  be  represented  by  some  projportioo  of 
a  horse- power.  If  you  will  remember  the  experi- 
ments by  which  Count  Rumford  proved  that  heat 
and  mechanical  work  were  convertible,  you  wiO 
realise  that  it  would  have  been  poesiUe  to  hare 
obtained  from  these  some  e(^uivalent  whidi  shooii 
represent  exactly  the  quantityof  heat  in  a  ^vea 
amount  of  mechanical  work.  With  this  que«tioa  d 
the  mechanical  equivalent  of  heat  the  names  of 
Mayer — a  German  scientist — and  Dr.  Joule  ate 
inseparably  connected.  About  the  year  1^2.  f^ 
of  them  published  (Mayer  as  the  result  of  cslonla- 
tions,  and  Joule  as  tJie  result  of  experiment)  a  stai^- 
ment  as  to  the  value  of  the  mechanical  eqmraltfit 
heat.  In  the  year  1849,  Dr.  Joule,  when  he  had 
been  experimenting  for  over  seven  years,  readi 
paper  b^ore  the  Iwyal  Society,  in  which  he  »tairl 
that  he  considered  it  important  that  the  relational 
between  work  and  heat  should  be  definitely  ascer- 
tained, and  with  absolute  accuracy ;  or,  in  other 
words,  that  that  which  we  now  speak  of  m  the 
mechanical  equivalent  of  heat,  or  perhape  v^ 
commonly  as  Joule's  equivalent,  should  he  u^r- 
tained  with  absolute  certainty.  He  prooesdAi  tp 
describe  the  experimental  apparatus  which  Ks  ha^ 
devised  and  employed  for  toe  puipoM  of  iH^ctrti- 
ing  the  true  value  of  this,  also  doacaurinx  the  mcl^ 
of  using  this  apparatus  whidi  ha  had  aoopt^l- 

ShorUy  stated,  it  consisted  ol  a  lariiaa  oi  rttri^^^ 
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paddles  placed  in  a  cloaed  yessel  ooutaming  a 
definite  amount  of  water,  at  a  given  temperature, 
these  paddles  being  causcKl  to  revolve  in  tne  water 
(and  taoa  to  cham  it  as  it  were)  by  means  of  cords 
passing  over  puUeys  actuated  by  a  falling  weight, 
or  weights.  Bepeated  experiments  were  made,  and, 
as  a  result,  it  was  found  that  a  weight  of  7721b.. 
when  falling  through  a  distance  of  1ft.,  would 
increase  the  temperature  of  lib.  of  water  T  Fahr. 
Precautions  were  taken  to  measure  exactly  the  loss 
of  heat  by  radiation  and  conduction,  and  every 
drcumstanoe  which  could  possibly  affect  the  result 
was  taken  into  consideration.  Dr.  Joule's  com- 
munication of  this  date  to  the  Boyal  Society  winds 
up  with  the  following  conclusions : — 1 .  The  quantity 
oi  heat  produced  bv  the  friction  of  bodies,  wheUier 
solid  or  liquid,  is  always  proportional  to  the  force 
expended.  2.  The  quantity  of  heat  capable  of  in- 
creasing the  temperature  of  lib.  of  water  (weighed 
tN  vacuo^  and  taken  at  between  65"  and  OOP  Fahr.) 
by  1*  Fahr,,  requires  for  its  evolution  the  expendi- 
ture of  a  mechanical  force  represented  by  the  fall  of 
7721b.  through  the  space  of  1ft." 

It  follows,  from  what  I  have  Just  said,  that 
Jodle's  equivalent  being  7721b.  lifted  1ft.  per 
minute,  or  772ft. -lb.,  and  the  indicated  horse-power 
being  33,000ft. -lb.,  42|  heat  units  expended  per 
minute,  or  2,565  heat  units  per  hour,  is  the 
equivalent  of  an  indicated  horse-power.  Tou  will 
notice  that  I  use  the  term  "  t/i'fi(^a^^^horse-power," 
emphasising  the  indicated, 

X  ou  all  of  you  know  that  the  engineer  is  nothing 
if  not  accurate.  I  am  sorry  to  have  to  say  it,  but 
the  accurate  engineer  has  no  less  than  five  forms  of 
horse-power  of  which  he  speaks,  and  unless  you 
pin  him  down  to  telling  you  exactly  what  horse- 
power he  means — whether  indicated  horse -power, 
or  brake  horse-power,  or  nominal  horse-power,  or 
whatever  it  may  be— he  will  most  likely  succeed  in 
confusing  you,  and  probably  himself.  Mr.  Preece 
and  other  electricians  now  want  to  put  another  sort 
of  horse-power  upon  the  unhappy  engineer,  and 
they  want  him  to  have  and  to  use  a  special  electrical 
hoise-power.  However,  I  do  not  wish  to  trouble 
you  with  any  of  these  other  kinds  of  horse-power ; 

I  always  propose,  in  these  lectures  at  least,  to  speak 
of  indicated  horse-power,  that  is,  horse-power 
developed  in  the  cylinder,  and  capable  of  being 
shown  by  the  indicator  on  the  indicator  diagram, 
which  I  shall  havepresently  to  describe. 

Now,  the  best  Welsh  steam  coal  has  been  proved 
by  frequent  analysis  to  contain  combustible 
material  which,  when  burnt  to  destruction,  would 
be  capable  of  developing  about  14,500  heat  units  for 
lib.  weight  of  coal ;  therefore,  as  2,565  heat  units 
per  hour  equal  IH.P.,  it  follows  this  should, 
theoreticaUy,  be  obtained  for  -17,  17-lOOths  of  lib. 
of  Bxich  coal  consumed  per  hour.  This  would  be  the 
consumption  in  the  ideal  engine ;  but  this,  as  I  have 
shown  you,  is  an  impossible  madiine. 

Here  is  another  instance  of  the  lucidity,  the 
simplicity  of  statement,  adopted  by  the  engmeer. 
You  wul  see  that  he  states  his  norse-power  as 
pounds  weight  lifted  1ft.  high  in  a  minute  of  time, 
while  he  talks  of  his  fuel  consumption  as  that  used 
per  horse-power  in  an  hour  of  time. 

Referring  to  our  cubes  again,  the  red  cube  repre- 
sents the  fuel  utilised  by  a  steam-engine  consuming 
practically  the  smallest  quantity  of  fuel,  of  which 
there  are  absolutely  certain  records,  and  you  will 
see  that  the  horse-power  there  is  only  obtained  for 
about  l|lb.,  or  150-lOOth,  instead  of  17-lOOth  of 
lib.  of  coflkl,  and  that  the  mechanical  efficiency, 
therefore,  is  not  quite  l-9th,  or,  practically,  about 

II  per  cent. 

Let  me  once  more  say  that  I  am  not  suggesting 
for  a  moment  the  possibility  of  realising  the  ideu 
steam-engine.  Remember,  that  in  order  to  utilise 
the  whole  of  the  fuel,  or,  in  other  words,  to  obtain 
an  indicated  horse-power  for  17- 1 00th  of  lib.  of 
coal  per  hour,  you  would,  among  other  impossible 
things,  require  steam  of  a  temperature,  and  of  a 
pressure,  such  as  would  make  its  density  equal  to 
chat  of  water ;  while  the  products  of  oomonstion  of 
the  fuel  which  had  raised  the  steam  to  this  tempera- 
ture most  escape  at  the  temperature  of  the  atmo- 
sphere, and  the  steam  must  be  expanded  to  such  an 
extent  as  to  bring  it  down  to  the  absolute  aero  of 
temperature. 

I  nave  told  jou.  that  the  initial  difficulty  in  taking 
the  steam-en^e  as  our^basis  of  comparison  is,  that 
it  really  consists  of  two  distinct  and  separate  forms 
of  heat-engine — the  one  the  boiler,  tne  other  the 
engine  itself . 

Ijet  me  now  show  you  what  is  really  the  efficiency 
of  the  engine  alone  and  without  the  boiler.  Look 
at  the  black  cube  again,  and  assume  that  it  now 
represents  the  amount  of  heat  units  which  are 
supplied  to  an.  engine  using  some  181b  of  water  per 
horse-power  hour,  delivered  to  it  from  the  boiler  in 
the  form  of  steam  at  1601b.  pressure,  the  steam 
«shausting  from  the  engine,  or  leaving  it  at  the 
pressure  of  the  atmosphere,  and  ther^ore  at  a 
temperature  of  21 2^.  Now,  the  red  cube,  which 
'^presents  the  efficiency  of  such  an  engine,  is,  as 
you  will  see,  much  larger  in  proportion  to  the  black 
^be,  representing  the  heat  delivered  to  it,  than  was 
the  red  cube  of  the  efficiency  of  the  engine  and  boiler 
combinod. 


These  cubes  represent  the  fuel  and  efficiency  of 
such  an  engine  and  such  a  boiler  as  those  tried  by 
the  judges  at  the  Royal  Agricultural  Society's  Show 
at  Newcastle  in  1887,  or  at  the  electric-moter  trials 
of  this  Society.  In  fact,  they  may  be  called  very 
fair,  or  even  exceptionally  good  examples  of  the 
ordmar^r  commercial  high-pressure  compound  non- 
oondensing  engine.  The  efficiency  of  the  modem 
quadruple  expansion  marine  engine  is  slightly 
greater  than  tnisj  but  not  so  mudi  so  as  to  affect 
the  argument  which  I  shall  base  upon  the  cubes. 

I  have  purposely  shown  you  the  efficiency  of  the 
engine  and  of  the  Doiler  comlnned,  and  then  that  Of 
the  engine  alone,  becauBe«  as  I  shall  have  to  tell 
you  again  later  on,  almost  all  of  the  "  heat-engines 
other  than  steam  *'  are  engines  in  which  the  boiler, 
or  its  equivalent,  is  entirely  absent,  and  in  which 
the  heat  is  produced  in  the  cylinder  of  the  engine 
itself ;  and  I  am  prepared  to  suggest  that,  to  some 
extent,  the  efficiency  of  these  other  heat-engines  is 
due  to  the  fact  of  the  absence  of  the  equivauent  of 
the  boiler,  and  to  the  fact  that  tiie  heat  is  developed 
in  the  engine  cylinder  itself,  and  that  there  is  no 

T irate  vessel  m  which  it  is  produced, 
know  that  there  may  be  quoted  against  this 
statement  the  fact  of  Watt*s  great  invention— that 
of  the  separate  condenser.  Here,  increase  of  effi- 
ciency was  obtained  by  utilising  the  heat  in  two 
vessels  in  succession,  instead  of  in  one,  and  I  may 
also  be  referred  to  the  increase  of  efficiency  in 
marine  and  other  engines,  due  to  tiie  use  of  the 
triple,  or  even  quadruple  cylinders,  in  which,  in 
succession,  the  s^am  is  expanded,  but  I  think  a 
little  consideration  will  show  that  an  increase  in  the 
number  of  y easels  in  which  the  heat  is  utilised  is 
not  an  advantage  j9^««. 

Further,  we  uiall  find  that  one  of  the  most  pro- 
mising suggestions  for  the  improvement  of  tnese 
other  neat- engines  is  that  the  number  of  cylinders 
in  which  the  working  agent  is  used  in  succession 
shall  be  increased — ^i.e.,  that  the  engine  shall  be 
made  compound,  or  even  triple  compound.  But 
you  wiU  see  that  these  additional  cylinders  are  in- 
tended to  utilise  the  heat  which  is  at  present  lost  by 
passing  away  in  the  exhaust,  or,  in  otner  words,  the 
object  is  to  increase  the  range  of  the  temperature 
through  which  the  engine  works,  not  by  adding  to 
that  which  is  initially  developed,  but  by  utilising  a 
portion  of  that  which  is  at  present  thrown  sway. 

Having  now  stated  to  you,  pretty  fully,  the 
nature  of  the  theory  of  working  of  the  steam- 
engine,  and  having  done  this  because  it  is  used  in 
my  text,  I  woum  like  to  still  further  clear  the 
ground — ^although  I  may  be  accused  of  being  very 
elementary — ^by  spending  a  few  minutes  on  the 
question  of  expansion  in  a  heat-engine. 

Let  us  see  now  expansion  operates  in  a  steam- 
engine.  You  all  know  that  the  principal  portion 
of  a  steam-ennne  consists  of  the  vessel  called  the 
cylinder — ^that  being  the  vessel  in  which  the  work 
is  developed ;  you  know  also  that  it  is  a  truly  cylin- 
drical vessel  of  a  given  length,  in  which  a  piston,  or 
disc,  is  caused  to  work  Mtckwards  and  forwards 
by  tiie  pressure  of  the  steam  which  passes  alter- 
nately into  either  end  of  the  cylinder,  between  the 
covers  and  the  moving  piston.  From  the  piston  a 
rod  proceeds,  working  steam-tight  through  a  stuf- 
fing oox  in  one  of  the  covers.  To  this  rod  a  jointed 
rod  is  attached,  which  transposes  the  redprooat^ 
motion  of  the  piston  into  the  rotary  motion  of  the 
crank- shaft. 

In  this  diagram  you  will  see  a  square  which  is 
shaded  or  hatch-lined.  This  square  represents,  by 
its  length,  the  portion  of  the  stroke,  or  the  distance 
throu^  which  the  piston  has  travelled,  and  by  its 
height  above  the  base  line  at  taij  point,  represents 
the  pressure  existing  at  that  point,  say,  in  pounds 
per  square  inch.  This  square  diagram,  therefore, 
tells  us  that  the  piston  has  moved  from  end  to  end 
of  the  cylinder,  and  that  while  it  has  done  this,  the 
pressure  existing  in  the  cylinder  has  been  uniform 
and  at  a  maximum — ^that  is  to  say,  there  has  been 
)io  expansion.  You  will  see  there  is  stated  on  the 
diagram  that  the  ratio  of  steam  used  to  work  done 
is  as  100  to  100. 

If  you  look  at  the  next  diagram  you  will  see  that 
it  ii  only  of  the  full  height  for  half  its  length,  and 
that  at  that  point  the  upper  line  begins  to  fall — that 
is  to  say,  the  pressure  begins  to  decrease,  and  goes 
on  decreasing,  following  a  uniform  curve  untilthe 
end  of  the  cylinder  is  reached,  when  the  pressure  is 
at  its  lowest.  This  diagram  would  tell  us  that  the 
steam,  or  other  working  agent,  had  been  maintained 
at  the  pressure  at  which  it  was  admitted  to  the 
cylinder  for  half  the  lexigth  of  the  stroke  of  the 
piston,  that  then  the  inflow  of  the  working  agent 
had  been  stopped,  and  that  which  was  in  the  c^in- 
der  had  been  allowed  to  expand,  and  had  thereby 
become  increased  in  volume,  decreased  in  pressure, 
losing  some  of  its  heat  in  the  process,  because  of  the 
work  which  it  had  done  in  expanding  and  pushing 
the  piston  forward.  Upon  me  diagram  the  ad- 
vantage to  be  obtained  by  this  expansion — that  is 
to  say,  the  ratio  of  steam  used  to  work  done— is 
stated  as  100  to  169. 

In  the  next  diagram  the  same  principle  has  been 
illustrated,  but  here  it  is  supposed  that  the  inflow 
of  the  working  agent  at  its  full  pressure  has  been 
stopped  when  the   piston   has  moved  through  a  I 


quart<)r  of  its  stroke,  the  remaining  three-quarters 
being  done  by  expansion. 

You  will  see  that  the  right-hand  end  of  this  dia- 
gram is  much  lower  than  me  right-hand  end  of  the 
diagram  above  it — i.e.,  the  pressure  has  fallen  in 
this  case  lower,  more  work  having  been  done ;  more 
heat  having  been  abstracted.  And  look  what  has 
been  the  result  of  cutting  off  the  inflow  of  the  work- 
ing agent  as  early  as  one-quarter  of  the  stroke. 
Here  me  ratio  of  steam  used  to  work  done  is  as  100 
to  238-4. 


FFANJUCUCUE'S  NEW  METHOD  OF 
CTJBBENT  MEA8XT&EMENT. 

Al^W  instrument  for  measuring  current  and 
potential  which  possesses  some  highly  original 
features,  has  been  devised  by  Mr.  Pfannkuche,  of 
Cleveland,  Ohio.  He  employs  the  well-known 
thermopile,    which   is   acted    upon  by   the   heat 

generated  by  the  current  in  the  main  circuit,  and 
le  current  thus^  generated  in  the  tiiermopile  is 
measured  in  a  suitable  galvanometer,  llie  instil- 
ment is  shown  in  the  accompanying  illustrations, 


Fia.  1. 


Figs.  1  and  2,  in  side  elevation  and  section  re- 
spectively. The  bars  a  a'  are  composed  of  German 
suver,  and  between  tiiem  are  inserted  the  alternate 
joints  of  the  thermopile  or  thermo-spiral  B  B,  the 
joints  being  insulated  from  the  bars  by  thin  plates, 
F,  of  mica.  The  bars,  insulating  plates,  and 
thermo-spiral  arc  secured  together  and  to  the  base- 
board H  by  means  of  insulated  bolts,  0.  The 
Qerman  silver  bars  a  are  provided  at  their  ends 
with  the  terminals  C  C  while  the  bars  a'  are  pro- 
vided with  end  terminals  C  C. 

The  gsdvanometer  G  is  included  in  the  circuit  of 
the  thermo-spiral  B  B  by  means  of  the  conductors, 
ee'f  which  connect  the  helix  of  the  galvanometer 


with  the  terminals  D  D'  of  the  thermo-spiral.  The 
partition  N  prevents  the  heat  of  the  bar  a'  fron. 
being  transmitted  to  the  bar  a. 

In  the  operation  of  the  apparatus  the  current 
to  be  measured,  or  a  portion  of  it,  is  first  converted 
into  a  tiiermo-electnc  current,  the  thermo-pile 
standing  in  the  same  relation  to  the  main  circuit  as 
a  converter)  the  primary  ooil  of  the  thenno-pole 
being  repreeented  by  the  heating-bar  or  device 
through  which  the  current  to  be  measured  is  passed. 
As  is  well  known,  variations  of  heat  applied  to  the 
alternate  joints  oi  a  thermo-pile  prodnoe  vaiiations 
in  the  current  generated  by  the  thermo-pile,  so  that 
the  variations  of  currents  to  be  measured  are  indi- 
cated by  the  variations  in  the  strength  of  the  thermo- 
electric current. 

The  apparatus  is  constructed  so  that  when  no 
current  is  passing  through  the  heating  wire  or  rod 
the  two  sets  of  utematmg  joints  of  tne  pile  are  of 
exactly  the  same  temperature,  and  hence  when  no 
current  is  paasing  through  the  device  the  galvano- 
meter points  to  zero. 

Upon  the  passage  of  current  through  the  bar  a'  to 
the  terminals  of  micdi  are  connected  the  ends  of  the 
circuit  in,  which  the  current  is  to  be  measured,  the 
bar  will  oommenoe  to  heat,  and  the  heat  will  in- 
crease as  the  current  to  be  measured  increases  in 
auantity,  the  temperature  of  the  bar  a'  varying  with 
le  varying  quantity  of  current  passing  through 
it,  and  as  the  difference  of  temperature  of  the 
bars  a  a'  varies,  such  variations  will  be  indicated  by 
the  ddSeetaons  of  the  galvanometer,  so  that  the 
latter  operates  to  indicate  and  serve  aa  a  meMore  of 
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Fig.  25 


the  onnoit  paoring  thioogh  the  bar  «•.  The  ben 
a  ttm  made  of  the  Bame  material,  and  are  unifonn 
m  Bze  md  shape  and  in  every  way,  so  that  the 
temperature  of  the  alternate  joints  of  the  thermo- 
pile when  no  ounent  is  passing  through  the  instru- 
ment win  always  be  the  same,  legardless  of  what 
™.*f™P«»ture  m  the  containmg  box  or  room,  in 
which  flieapparstus  is  placed,  may  be.  In  view  of 
the  wdl-known  fact  that  the  difference  of  potential 
of  a  thenno-pfle  depends  for  given  material  and 
construction  only  on  the  difference  of  temperaturo 
of  ita  alternate  joints,  it  foUowe  that  thoiostni- 
ment  s  readmgs  must  always  be  correct,  no  matter 
whether  ^  outside  temperature  be  high  or  low, 
ndit  IS  by  the  varying  strengths  of  £e thermo- 
etoctac  current,  which  act  upon  and  are  recorded 
oy  the  galvanometer,  that  the  strength  of  the 
current  m  a  circuit  can  thus  be  measured  without 
emploving  the  current  itself  as  the  direct  agency 
for  actuating  the  device.— £leetrunil  ^orW(5r.r.) 


It  IS  said  that  by  holdmg  lead  pencQ  writing  over 
steam  untfl  it  is  quite  damp,  it  is  rendered  durable, 
and  wHl  not  blur  afterwards. 


DETAILS  OF  SWEETS  ISin.  EHGIIVE 

LATHE.* 

FIG.  20  shows  a  general  plan  of  the  carriage  and 
tool  cost.  Owing  to  the  construction  of  the 
head-stock  and  the  gap,  the  arm  a  forming  the 
back  bearmff  of  the  carnage  does  not  extend  to  the 
left  side  of  the  cross  slide.  A  T-slot  for  bolt  heads 
extends  the  full  length  of  a.  The  section  e  c  shows 
the  construction  of  the  arm  a,  also  of  the  gib  piece 
which  holds  the  carriage  down  at  the  back  side.  A 
projection  of  the  bed  shown  in  section  at  S,  Pig.  22 
(page  5),  fits  the  recess  B,  Kg.  21,  and  gives  an 
exceptionaUy  large  bearing.  The  opening  A'.  Yhst, 
21,  extends  the  fuU  length  of  the  gib,  and  receives  a 
rectanplar  steel  bar,  shown  in  plan  at  S'.  This 
piece  IS  made  to  fit  closely  in  groove  A,  but  will 
dide  endwise  easUy.  Its  operation  is  as  foUows  :— 
A  steel  damp,  shown  in  section  at  C,  Kg.  22,  and 
m  plan  at  C,  is  placed  on  the  Lithe-bed;  and  the 
reduced  end  of  the  bar  S"  slides  through  the  pro- 
jecting jaws  of  the  clamp.  Taper  ho&  and  pins 
are  provided  in  the  bar  for  different  lengths  of 

846  ffiS^oi  ^'  ^  ^^^^^  ^  Amtrkan  Machinist  {w&e^  p. 


screws,  and  when  the  pins  are  drawn  to  the  cbs? 
by  the  movement  of  the  carriage,  the  bars  ^ 
until  the  tongue  shown  in  section  at  T,  ilg.  % 
readies  the  o&et  in  the  slot,  when  the  tod  tosS  s 
carried  back  and  f orwud  by  the  amount  of  oiffff • 
enoe  in  the  plane  of  the  dot.    The  device  it  dMw 
in  transverse  section  at  T,  Fig.  32,  and  its  sdioD  J 
further  described  In  connexion  with  this  figun* 
The  construction  of  the  front  side  of  the  cairiiifc .« 
shown  in  section  A  A  and  BB,  Figs.  26  and  .^ 
The  front  side  of  the  bed  of  the  lathe  projects  oi^ 
and  beyond  the  groove  ^,  Fig.  26,  which  reoeiTK  i 
sted  strip  80  f aatoned  that  it  movea  with  the  or* 
ria^,  but  can  drop  of  its  own  weiffht  on  the  bed 
Hus  prevents  the  turnings  from  ftJKTig  down  ooti* 
guide.    A  plan  of  the  tool  post  is  shown  at  P.  7^ 
graduated  disc  at  </  is  in  direct  connection  with  6r 
zoain  screw,  and  by  observing  Uie  podtion  d  t^ 
disc  the  operator  may,  when  cutting  screwi,  di^ 
engage  the  carriage,  and  run  it  back  by  faoaJf  •^* 
his  tool  for  a  new  cut,  and  when  the  disc  eoiB«  p 
podtion,  throw  in  the  nut,  and  the  tool  will  oisnci>i' 
with  its  previous  path.    The  section  £F,  Fif-  -*• 
shows  the  construction  of  Uie  frictiaB  Used  <Mf 
the  shaft  S'  and  gear  fit.  whiob  mm^m  wilhtt 
rack,  are  on«  m'a^a     -f       -^i^waSaUk  in* ^ 
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back  Ada  ol  tli«  «srriage,  ai 
and  gear  jr"  go  on  from  th 
da  arcs  of  the  bMring  of 


.. __)  worm-wheel  W 

a  the  oul«)ds.    To  increue 
le  bearing  of  W,  ilM  hub  u  eitendod 

oatwud  to  the  plane  of  the  diK  of/',  whila  the  hub 
of  the  gear  erienda  otot  W  to  its  di»c,  Oa  the 
oatnde  of  y  the  hub  eittmdi  through  the 
cOTer-pUtB  F-,  and  is  there  connected  with  the 
"tor  nut  N  try  mBona  ol  two  half  -  ring«, 
R  R,  leccased  into  the  hub  of  N,  and  icrewed 
to  the  hub  of  f.  A  key,  K,  is  fitted  in  the 
■n»ft  »",  and  ooonecta  with  the  gear.  To  gain 
»O0Bm  to  gears  1,  2,  3,  and  p",  it  is  necnaaiy 
only  to  remove  plato  P',  these  wheels  coming  off 


with  it.  This  will  aliU  eipowt  the  ramaiudsr  of  the 
ioaide  mecltuiuim.  The  doTice  for  clamping  the 
carriagi)  ia  position  is  shown  at  C',  Fig.  26.  An 
eccentric  is  turoed  on  the  inner  end  of  the  shaft,  to 
which  is  fitted  a  block,  B",  which  haa  a  vertical 
movement  as  the  shaft  turns.  The  index  plato  is 
moved  by  two  small  spiral  geais^,  j,,  Figs.  27  and 
28,  which  connect  with  the  mam  acre  w,  y,  being 
fastooed  to  the  shaft  8' ' '.  Motion  is  imparts  to 
the  feed  train  from  the  screw  by  two  45"  spiral 
gears ;  the  one  on  the  screw  is  shown  in  the  longi- 
tudinal and  transverse  section  at  Q,  Fig.  29.  T%is 
B«ar  is  of  steel,  and  has  short  keys  in  each  end  which 


fit   the  spline   of  the  sorew.    Two  journals  ) 
turned — one  on  each  side  of  the  gear — and  they 
in  the  bearing  shown  at  Fig.  29. 
Id  Fi^.   27,  the  arrangement  is  shown  of  the 


onansei 
wheels  m  position  with  On 
The  second  spiral  gear  is  ahi 


'plate  removed. 
Gl'  and  near  the 
W,  shown  in 


..__  jhaft  •""  is  tho  worn 

dotted  lines.  At  the  upper  end  of 
worm  W",  which  drives  a  spiral  gear  lost  to  a 
sleeve  on  the  cross-feed  scren.  The  nut  is  drawn 
in  and  out  by  meaoaof  a  steel  lever  L,  andeocbntric 
B',  Fig.  27.  At  the  opposito  end  of  L  ore  two  slots 
divergmg  at  the  neccesary  angle,  and  a  pin  from 
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«ach  half  of  the  nut  fits  into  these  dots.   A  separate 

flan  and  side  elevation  of  the  nnt  is  shown  at 
ig.  30.  The  cam  C,^,  Fig.  27,  is  fast  to  the  eccentric 
ahaft ;  one  end  of  this  cam  turns  in  such  a  position 
as  to  prevent  clamping  the  feed  train  when  the  nut 
is  in  use,  and  hv  reversing  itj  it  prevents  putting  in 
the  nut  when  tne  friction  is  m  use. 

In  the  vertical  section  G-H,  Fig.  31,  the  cam  C| 
is  shown  in  place  with  the  nut  open,  and  the  eccen- 
tric cannot  be  turned  unless  the  gear  £r"  be  vrith- 
drawn  sufficiently  to  let  the  Biepg'  on  tne  cam  pass 
the  worm.  The  shaft  s"  is  oiled  through  the  holes 
O  O,  the  oil  being  distributed  from  the  inside.  The 
tnmsverse  section  CD,  Fig.  32,  fullv  represents 
the  position  of  the  two  spiral  wheels  ff^ff**  At 
^,  is  a  section  of  a  third  spiral  wheel  which  is  driven 
b^  the  woxm  W  at  Fig.  27.  This  wheel  is  fast 
with  a  sleeve  Sj  inside  of  which  is  a  second  sleeve 
SL  made  to  turn  with  the  first  by  a  key  and  spline. 
llie  transverse  screw  is  fitted  to  this  second  sleeve, 
and  is  free  to  turn  in  it.  The  outer  end  of  this 
sleeve  is  hardened,  and  terminates  with  a  collar,  in 
the  face  of  which  eight  spherical  countersinks, 
equally  distant,  are  made.  Through  the  hub  of  the 
handle  h  four  holes  are  drilled  to  coincide  with 
those  in  the  collar.  In  these  holes  mns  are  placed 
which  are  somewhat  lon^r  than  the  thickuRSS  of 
the  hub.  In  operation  it  is  onl]r  necessary  to  screw 
the  star  nut  and  washers  N'  against  the  pins,  which 
will  force  them  into  the  countersinks,  and  give  a 
positive  motion  to  the  screw.  The  screw  e:rtend8 
the  full  length  of  the  carriage,  and  has  two  threads 
cut  on  it,  of  ten  and  eleven  pitch  respectively,  and 
left  and  right-hand.  The  left-hand  tnread  is  fitted 
to  a  nut,  which  is  a  part  of  the  slide,  while  the 
right-hand  thread  is  fitted  to  a  steel  nut  N ",  fitted 
to  the  carriage.  This  nut  also  has  a  |in.  end  move- 
ment when  caused  to  slide  by  the  offset  in  the  slot 
of  the  bar  tf".  Fig.  24.  Itiseaisily  seen  that  we  have 
here  a  device  giving  a  rapid  movement  of  the  slide, 
and  a  long  range  of  travel  with  a  minimum  length 
of  screw  as  the  screw  travels  vrith  the  slide,  and 
wfaQe  the  slide  travels  faster  than  the  screw  it  does 
not  overtake  the  handle  untQ  the  full  12in.  radius 
has  been  reached.  At  T,  Fig.  32,  a  side  view  of 
the  tool  post  is  shown.  It  willbe  seen  that  two  set 
screws  are  provided  for  holding  the  tool  when  heavy 
work  is  to  be  done,  and  that  much  larger  steel  can 
be  used  for  tools  tnan  with  the  ordinary  tool  post. 
Also,  when  it  is  necessary  to  move  the  tool  to  one 
aide  of  the  slide,  it  can  be  placed  at  right  angles  to 
the  slot,  so  that  it  will  rest  only  on  the  ledge  /,  and 
be  held  by  the  single  screw  above.  The  lower  end 
of  the  post  is  cylmdrioal,  and  fits  in  a  hole  in  the 
slide,  uid  it  is  fastened  in  position  by  a  taper  key 
K';  which  is  drawn  up  by  a  cap  nut,  the  cylinder 
being  split  to  allow  it  to  expand.  The  post  is  raised 
and  Towered  by  the  thumb-screw  T  S,  Fig.  33. 


EDISON'S  MIMEOOEAFE. 

THE  following  report  of  the  Ck)inmittee  on  Science 
and  Arts  of  the  Franklin  Institute  refers  to  the 
mimeograph  or  duplicating  system  devised  by  Mr. 
Edison.  The  apparatus  is  called  the  mimeograph, 
and  is  intendea  to  be  used  for  duplicating  auto- 
graphic and  type-written  work,  drawings,  music, 
&c  In  its  operation  it  is  claimed  to  be  an  improve- 
ment on  pre-existing  methods  of  duplicating,  in- 
cluding some  new  features.  The  principle  employed 
is  not  new,  consisting  in  puncturing  a  sheet  ox  paper 
or  similar  material  with  small  holes  along  the  Imes 
to  be  reproduced,  thereby  maki£g  a  stencQ.  This 
is  placed  on  the  surface  to  be  printed,  and  a  colour- 
ing material  rubbed  or  pressed  on  it,  so  as  to  be 
forced  through  the  holes  on  to  the  surface  below, 
which  is  thereby  printed. 

The  apparatus  for  autographic  duplicating,  and 
the  operation,  may  bo  described  as  follows :  There 
is  a  hardened  steel  plate,  the  surface  of  which 
is  covered  with  fine  points,  to  the  number  of  about 
200  to  the  square  incn,  formed  by  scoring  it  with 
grooves.  This  plate  is  made  l^in.  or  3in.  wide,  and 
long  enough  to  extend  across  the  width  of  ^e 
atencQ  sheet,  which  is  to  be  prepared,  and  it  is  set 
in  one  end  of  a  convenient  wooden  frame.  A  slab 
of  slate,  or  other  suitable  material,  is  set  in  the 
remaining  portions  of  the  frame,  the  top  surface  of 
all  being  fiush,  and  making  a  level  bed.  Tlie  stencil 
sheet,  which  is  a  thin  paper  covered  with  paraffin, 
is  laid  on  this  bed,  the  part  of  it  to  be  written  on 
being  kept  over  the  steel  plate.  The  writing  or 
drawing  which  it  is  desired  to  duplicate  is  then  done 
with  a  smooth-pointed  steel  stylus,  which  is  used 
with  about  the  same  pressure  and  ease  as  a  lead 

Sndl.  As  the  stylus  passes  over  the  stencil  paper 
e  latter  is  pressed  down  on  the  steel  points  so  that 
they  are  driven  through  it,  making  numerous  small 
holes  along  the  lines  which  the  stylus  traverses. 
The  stendlthns  prepared  is  plaoed  between  the  two 
frames,  one  of  which  slides  within  the  other,  and 
is  clamped  down,  so  that  the  stencil  is  thus  stretched 
smooth  and  securely  held.  These  frames  carrving 
the  stendl  are  then  hinged  at  one  end  to  the  bed, 
the  sheet  to  be  printed  is  placed  on  this  bed  and  the 
stendl  brought  down  upon  it.  An  ink  roller  covered 
with  semi-^id  ink  is  then  passed  over  the  stencil, 
pressing  the  ink  through  the  holes  whidi  have  been 


pierced  in  it  down  on  to  the  paper  below,  thus 
making  the  desired  impression  upon  it.  Printing 
may  be  done  in  this  way  very  rapidly,  at  the  rate 
of  several  hundred  an  hour,  and  one  steincil  may  be 
used  for  as  many  as  3,000  copies  before  it  is  worn 
out  by  the  enlarging  of  the  holes. 

To  prepare  a  type- written  stencil  :  The  edges  of 
a  sheet  of  paraffin  paper  are  folded  over  a  pece  of 
coarse  silk  doth,  back  of  which  is  laid  a  stiffening 
sheet.  They  are  then  passed  through  a  typewriter 
in  the  ordinary  way.  except  that  no  ribbon  is  used. 
The  type  strikes  tne  paraffin  paper,  driving  it 
against  the  silk  cloth,  which  is  termed  *'  per- 
forating silk."  Wherever  the  type  stiikes,  the 
paraffin  is  taken  up  by  the  cloth  on  the  other  ride, 
and,  owing  to  its  coarse  texture,  small  holes  are 
pierced  through  the  paper  in  the  lines  of  each 
letter.  Copies  as  good  as  actual  type-written 
work  are  taken  from  the  stencil  thus  made  by 
placing  it  in  the  printing  frame  and  using  the  ink- 
mg  roUer,  as  before  described.  From  1,000  to 
1,600  copies  may  be  made  from  one  stencil.  The 
type  is  not  at  all  injured,  as  in  some  processes— 
merely  needing  occasional  cleaning. 

The  sub-committee  has  examin^  the  apparatus, 
its  operation,  and  the  work  produced,  and  is  very 
favourably  impressed  with  the  results  obtained.  It 
has  also  maae  some  investigations  into  other 
methods  of  preparing  stencils  for  printixig,  and  in 
no  instance  in  the  comparison  has  its  judgment 
been  unfavourable  to  the  mimeograph.  The  method 
employed  of  puncturing  the  stencil  sheet  from 
below  upwards  by  pressing  upon  a  slab  covered 
with  numerous  small  pomts  is  believed  to  be 
original,  and  worthy  of  special  commendation. 
Penorations  so  made,  being  largest  toward  the 
surface  to  be  printed,  make  a  fuller  and  more  con- 
tinuous line  than  those  made  from  above.  The 
apparatus  is  deemed  very  useful  for  the  purpose 
for  which  it  is  designed,  and  the  sub-committee  re- 
commend the  awa^  of  the  John  Scott  Medal  to  fixe 
inventor. 


SCIENTIPIC  NEWS. 


■••* 


Red  Lead. — Most  commercial  red  lead  consists 
of  a  mixture  of  oxide  of  lead  with  pure  red  lead. 
A  small  proportion  of  carbonate  of  lead  is  also 
generally  present,  formed  by  exposure  to  air  after 
manufactiure.  To  remove  the  free  oxide  of  lead 
from  commercial  red  lead  various  substances  have 
been  recommended,  such  as  a  solution  of  sugar  ot 
lead,  or  cold  dilute  acetic  or  nitric  acid.  Sugar  of 
lead  does  not  remove  the  carbonate  of  lead,  while 
in  the  case  of  acetic  and  nitric  acids  there  is  danger 
of  peroxide  of  lead  being  separated.  Mr.  J.  Xiowe — 
Dingl.  Fttlyt,  /.,  271, 472-477— recommends  the  use 
of  a  10 — 12  per  cent,  solution  of  nitrate  of  lead. 
200— 300c.c.  are  sufficient  for  20grm.  of  red  lead. 
Tlds  solution  removes  not  only  the  oxide  of  lead, 
but  also  the  carbonate  and  any  traces  of  metallic 
lead.  The  red  lead  should  be  first  digested  for  a 
considerable  time,  and  then  boiled  with  the  nitrate 
of  lead  solution.  The  percentage  of  free  oxide  of 
lead  in  the  samples  examined  varied  from  16—31 
per  QBni.  The  purified  red  lead  is  brighter  in  colour 
than  the  origini^  sample.  Nine  samples  of  purified 
red  lead  were  examined  as  to  the  percentage  of  per- 
oxide of  lead  obtained  from  them  by  digestion  with 
dilute  nitric  acid.  They  yielded  from  25*4 — ^25*7 — 
per  cent.  PbO,.  The  Journal  of  the  Society  of 
Vhemieal  Industry  says: — '*This  agrees  with  the 
results  obtained  by  Mulder,  Phillips,  Houton- 
Labillardiere,  and  Pichon,  and  points  to  the 
formula  PbiOs  for  red  lead,  instead  of  the  usually 
accepted  formula  Pb-O^,  which  requires  34*88  per 
cent,  of  PbOv.  At  tne  same  time,  it  is  probaoly 
possible  by  long-continued  burning  to  obtain 
^b^O^ ;  for  Dumas  found  that  a  sample  of  red  lead, 
after  three  burnings,  contained  33*2  per  cent.  PbO,. 
In  the  formation  of  red  lead,  not  only  the  tempera- 
ture, but  also  the  duration  of  the  heating  is  of 
importance.  As  long  as  free  PbO  is  present,  and 
the  composition  of  the  colour  is  Pb^O^,  there  is  much 
less  danger  of  the  red  lead  being  qx>iled,  owins  to 
the  formation  of  Pb^O,,  than  when  the  colour  nas 
the  composition  Pb.O^.  The  suggestion  that  red 
lead  is  a  mixture  ox  Pb^Of  and  P04O&  is  not  com- 
patible with  analytical  results.  It  is  pretty  certain 
that  both  compounds  exist,  but  a  red  lead  con- 
taining free  PbO  seems  to  have  the  composition 
Pb^O*." 

A  801b.  Vaonnm.. — Ali  American  paper  savs : 
— *'  The  Johnstown  Pneumatic  Tube  Company  has 
built  near  Marion,  N.J.,  an  experimental  tube  30in. 
in  diameter  and  1,000ft.  lon^^.  It  is  made  of  No.  IS 
sheet  steel,  the  sheets  being  50m.  long.  The  joints  are 
lap  seam,  and  the  tube  is  strengthened  with  cast-iron 
rings.  The  cars  are  spherical,  weighin|[  7601b.  each, 
and  roll  on  a  loxigitudinal  steel  rail  4m.  wide  ana 
|in.  thick,  fixed  in  the  bottom  of  the  tube.  The 
spheres  travel  the  1,000ft.  in  about  13  sec.,  equal  to 
aoout  53  miles  an  hour,  301b.  vacuum  bein^  used. 
Light  cars  of  papier  milch^  or  other  material  are 
proposed."  Tne  Engineer  says : — "  If  we  could  get 
such  a  vacuum  in  this  country  the  low-pressure 
engine  might  be  put  on  its  legs  again.  Our  baro- 
meters have  eviaently  very  little  effect  on  atmo- 
§3herio  pressure  as  compared  with  those  in  the 
tates." 


AN  ephemeris  of  Bamard^s  comet  t  \Wi 
(June  23)  has  been  compiled  b^  Dr. 
Spitaler,  of  Vienna.  On  Aug.  4,  Berlin  mid. 
night,  the  position  will  be  B.A.  4h.  'iOa.  Sat. 
N.  Dec  50*  0*3'  The  brightness  is,  however! 
decreasing. 

Dun  Echt  Circular  Ko.  174  publishes  a  t^!>>.  I 
gram  from  Prof.  Knieger,  announcing  the  liiv 
covery  of  a  bright  comet  by  Mr.  Dariilson,  ^A 
Melbourne.  Local  mean  tim^  Julv  2^i,  8h.  4'toi . 
R.A.  12h.  46m.  98.;  S.  Dec.  3r29'6.  Ihli^ 
motion  11m.  +;  2^  48'  +. 

Mr.  W.  H.  S.  Monck  has  issued  ''A  Catalog. 
of  the  Aphelia  of  Comets,'*  corrected  for  ptt> 
cession  to  1890. 

Prof.  Celoria  has  published  in  tho  Anlnm,, 
misehe  Kachrkhten  a  nsw  (xXni  for  the  InnarvFiAr 
Gamma  Corona*  Borealis,  which  i»  con^ilfn*] 
superior  to  that  of  Doberck.  Ue  makes  I « 
1840-508  and  tho  period  85*2767  years. 

The  death  is  announced  of  M.  flippolyl* 
Leplay,  the  well-known  chemist. 

The  committee  appointed  to  consider  the  Wj 
upon  which  the  grant  of  £15,000  a  year  for  I'm- 
versity  Colleges  in  Britain  should  be  distiibuirtl 
have  recommended  that  the  grant  should  \*. 
divided  as  follows : — To  Owens  College,  Mal- 
Chester,  £1,800;  to  University  College  nA 
King's  College,  London,  £1,700  each ;  to  Liv«r- 
pool  University  College,  £1,500;  to  Mi^a 
College,  Birmingham,  the  Yorkshire  Oilit-:^, 
Leeds,  and  Nottingham  University  Colkt, 
£1,400  each;  to  Bristol  University  CoUegt.  th* 
Durham  College  of  Science,  Newcastle-on-T^'oe, 
and  Firth  College,  Sheffield,  £1,200  each.  Tk 
committee  are  of  opinion  that  University  ColUj^f, 
Dundee,  should  be  doalt  with  in  connection  vith 
the  Scottish  Universities,  and  especially  with  the 
University  of  St.  Andrew's ;  but  they  recomiLeai 
that  it  should  for  the  present  year  have  a  gnd 
of  £500. 

The  Archduke  Ludwig  Salvator,  of  Austrk 
has  been  elected  an  honorary  member  of  th> 
Vienna  Academy  of  Science.  He  is  the  sei^'ti 
son  of  the  Grand  Duke  Leopold  II.  of  Tasv^nr. 
and  holds  the  rank  of  colonel  in  the  Austiuii 
army.  He  is  chiefly  known,  however,  for  \h 
great  devotion  to  natural  science.  He  h&s  tm^ 
a  number  of  scientific  journeys,  mostly  inhuu« 
yacht,  to  various  countries  bordering  on  i"^ 
Mediterranean,  as  well  as  to  America,  Abi.%  ani 
Africa,  and  has  published  several  int«R»tyyt 
works  descriptive  of  his  travels.  It  was  h«-  vL 
first  drew  attention  to  the  Tunisian  Harlow  «f 
Bizetta,  and  its  probable  importance  in  tir 
future. 

Another  scientist  who  claims  royal  or  prina  -^ 
blood  is  Prince  Albert  of  Monaco,  who  hm  -l"  ■ 
much  useful  work  in  deep-sea  researches,  aiyi!.-- 
recently  devised  a  new  apparatus  for  thepnrp-*^ 
With  a  >'iew  to  remedying  the  defects  of  t!h 
instruments  used  in  the  expeditions  of  the 
Challenger^  the  Blake,  and  the  Vetior  Fi*»^, 
Prince  Albert  devised  an  apparatus  which  is  ci-b- 
structed  on  new  principles,  and  may  be  let  di«i 
closed  to  any  oesired  depth,  then  opened  it 
purposes  of  observation,  and  re-closed  bfta» 
being  brought  to  the  surface.  With  this  spl'-i- 
ance  Prince  Albert  has  operated  with  sati<fa<'tjrT 
results  to  a  depth  of  500  mdtres  in  the  MivVJ* 
waters. 

The  expedition  to  explore  tho  submarine  fJ^*n 
and  fauna  of  the  ocean,  under  the  supenisivn  -■- 
Geh.  Medicinal-Rath  Prof.  Hensen,  M.D..irhi » 
is  to  last  for  several  months,  has  been  subfi<ii^ 
by  the  Emperor  William  to  the  the  annmnt  c* 
80,000  marks.  A  special  subject  of  investifiti-^ 
will  be  the  effect  of  light  on  the  oceanic  Ua^ 
and  Dr.  Hensen,  it  is  understood,  will  unJtrW- 
a  series  of  experiments  with  this  object  bv  meat* 
of  the  electric  light.  The  east  coast  of  Gnrf- 
land  is  the  first  cruising  ground. 

The  Government  are  evidently  unable  to  •• 
their  way  to  introduce  what  is  called  "  toch»J^ 
education"  into  the elementarr schools;  W^' 
will   introduce   a    measure    dealing    ^i^  '' 
"higher  branch"  of  the  subject.     Hm  -t**' 
a  definite  idea  of  what  **  technical  oduoat^jr.  ' 
that  it  coiUd  be  given  in  elomentjir^'  soh-Vu  •- 
what  is  the  *'  higher  branch  "  y 

A  testimonial  is  to  bo   prONSoU^l   ^   ^ 
Kennedy,  of  Univw^^H-.  Colkfb,  hy  bnUs^' 


Aug.  ?,  1889. 
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students.  Prof.  Kennedy  has  held  the  choir  of 
Mechanical  Engineering  for  fifteen  years. 

The  monument  to  Ohm,  to  be  erected  in 
^Innich,  has  been  the  occasion  of  gratifying  co- 
operation on  the  jpart  of  physicists  and  physicians 
of  all  nationalities.  The  great  pioneer  in  the 
enlistment  of  the  electric  force  in  industrial  and 
professional  work — for  technical  and  therapeutic 
porposes — ^illustrates,  in  the  movement  to  honour 
him^  the  essential  kinship  of  the  sciences,  the 
subscriptions  for  his  monument  coming  in  with 
equal  liberality  from  French,  Italian,  English, 
and  Russian  sairanU. 

In  the  United  States  the  monument  to 
Audubon  '* hangs  fire,**  which  is  perhaps 
characteristic  of  tJ^e  people.  They  can  appreciate 
the  work  done  by  Ohm,  because  that  helps  in- 
dustrial progress  ;  but  they  probably  think  that 
Audubon's  best  monument  is  his  works.  If  the 
monument  business  were  carried  out  as  some 
would  like,  what  a  surfeit  of  statues  there  would 
bo  in,  say,  the  year  2000 ! 

The  Board  of  Trade  desires  to  avaU  itself  of 
the  organisation  of  the  London  Chamber  of 
Commerce  for  the  purpose  of  asoertaining  the 
probable  extent  to  which  a  Grovemment  Labora- 
tory for  Standardising  Electrical  Instruments 
would  be  used  {a)  by  supply  companies  for  the 
certification  of  meters,  voltmeters,  and  anuneters, 
and  (b)  by  manufacturers  of  electrical  instru- 
ments. Keplies  for  1890  and  1891  are,  there- 
fore, invited  to  the  following  questions.  The 
individual  replies  will  be  considered  as  confi- 
dential, and  only  the  aggregates  will  be  publii^ed. 
(1)  Supposing  a  standardising  laboratory  to  be 
retuiy  at  the  commencement  of  the  year  1890, 
how  man^  ordinary  house  meters  do  you  expect 
to  send  in  for  certification?  (2)  How  many 
ammeters  do  you  expect  to  send  in  ?  (3)  How 
many  voltmeters  do  you  expect  to  send  in  P  (4) 
State  whether  you  expect  to  send  in  as  an  under- 
taker or  as  a  manufacturer. 

The  University  of  Michigan  (Ann  Arbor)  has 
adopted  a  course  of  study  for  the  degree  of 
Bachelor  of  Science  in  Electrical  Engineering. 
This  course  will  be  parallel  with  those  in  civU, 
mechanical,  and  mining  engineering,  with  the 
same  requirements  for  adndssion.  In  addition  to 
special  electrical  courses,  Uboratoiy  work,  &c., 
complete  tests  of  central  electric  light  and  power 
stations  will  be  undertaken,  and  the  student  will 
be  made  acquainted  with  the  best  pmctice  in 
electrical  manufacturing  and  engineering  by 
visits  to  places  where  such  enterprises  may  be 
seen  on  a  large  scale. 

The  Broadway  line  at  Albany,  N.Y.,  will  be 
the  longest  electric  railroad  in  the  world,  being, 
with  its  branches,  16  miles.  That  of  the  greatest 
length  now  being  operated  is  14  miles  in  Topeka. 
The  power  is  to  be  fumishod  by  dynamos  driven 
by  three  90  horse -power  engines.  The  fifteen 
new  cars  ordered  will  weigh  over  four  tons  each. 

The  Chicago,  Milwaukee,  and  St.  Paul's  Rail- 
road have  adopted  a  wheel- tread  which  is  turned 
to  the  same  radius  as  the  top  of  the  rail  on  which 
it  runs,  so  that  the  two  fit  mto  each  other,  and  a 
large  bearing  surface  is  secured.  The  experi- 
ment is  said  to  have  been  highly  satisfactory. 

It  is  not  often  that  a  locomotive  is  struck  by 
lightning  whilst  in  motion,  or  even  when  standing 
in  the  "yard";  but,  according  to  American 
papers,  the  engine  of  an  express  train  on  the  New 
York  and  Newhaven  Ilailway  was  struck  by  a 
"  bolt,"  the  shock  dazing  and  half -stunning  the 
enginoer  and  fireman,  and  disabling  the  engine. 
It  is  described  as  a  *' tremendous  bolt  of 
lightning." 

An  "American  inventor"  has  discovered  a 
chemical  compound  from  which  light,  heat,  and 
power  can  be  obtained  at  a  cost  much  below  that 
of  electricity. 

A  remarkable  cave  of  stalactites  has  been 
discovered  on  the  top  of  the  Taygetus  range. 
Jurlging  from  the  narrowness  of  the  entrance 
snd  the  assertion  of  the  natives  that  the  opening 
had  not  been  observed  before  the  earthquake  of 
two  years  ago,  it  would  seem  that  the  cave  had 
not  before  been  entered  by  man.  The  height  of 
the  cave  varies.  For  a  distance  of  about  thirty 
paces  from  the  entrance  it  is  from  3  metres  to  4 
mjltres  high,  whilst  further  on  it  reaches  a  height 
of  from  5  mdtres  to  10  metres.  In  width  it 
measures  from  10  mdtres  to  18  mdtres.  Thou- 
sands of  stalactites  hang  from  the  roof  in  won- 
drous^ groups,  whilst  others,  formed  by  the 
dripping  from  above,  rice  in  curious  shapes  from 


the  floor.  The  cave  is  extensive,  and  has  many 
windings.  The  floor  is  very  uneven.  The  dis- 
covery of  the  cave  is,  says  the  Athenaum, 
regarded  as  very  important,  and  as  likely  to 
attract  the  notice  of  specialists,  since  it  would 
seem  to  rival  even  the  renowned  cave  on  the 
Island  of  Antipaios." 

Lieut.  Schwatak  has  reported  the  discovery  of 
a  large  tribe  of  cave-dw^ers  in  the  unexplored 
regions  of  Northern  Mexico.  Their  abodes  are 
exactly  like  the  old,  abandoned  cliff  dwellings  of 
Arizona  and  New  Mexico.  So  wild  and  timid 
were  the  inmates  that  it  was  hardly  possible  to 
get  near  them.  Upon  the  approsch  of  white 
people  they  usually  fly  to  their  caves  or  cliffs  by 
means  of  notched  sticks  placed  against  the  face 
of  the  cliffs.  They  can  also  ascend  perpendicular 
cliffs  without  the  use  of  these  sticks  if  there  are 
the  slightest  crevices  for  their  fingers  and  toes. 
A  nuniber  of  children,  playing  in  a  deep  canyon, 
were  interrupted,  and  immediately  fled  to  the  low 
brush  and  rocks,  and  could  not  be  found,  hiding 
as  completely  as  young  quaiL  These  cliff- 
dwellers  are  usmdly  tall,  lean,  and  well  formed, 
their  skin  being  blackish- red,  much  nearer  the 
colour  of  the  negro  than  the  copper- coloured 
Indian  of  the  United  States.  They  are  said  to 
be  sun-worshippers. 

It  was  alwavs  obvious  that  if  any  means  could 
be  devised  ox  storing  up  the  momentum  of  a 
carriage  when  bringing  it  to  rest,  it  might  be 
made  available  for  starting  the  vehicle  again. 
The  tramcar  starter  of  Messrs.  Vereker  and 
Yeates  has,  it  appears,  been  working  successfully 
for  some  months  on  a  car  belonging  to  the  South- 
wark  and  Deptford  Tramway  Company.  The 
apparatus  consists  m&inly  of  a  coiled  spring  in 
connection  with  a  clutch  arrangement  and  a  spud 
on  the  driver's  platform.  A  simple  movement 
of  the  driver's  foot  wiU  throw  the  apparatus  into 
or  out  of  gear,  and  one  revolution  of  the  car 
wheels  is  sufficient  to  charge  the  spring  for  the 
purpose  of  restarting.  On  starting  the  car  the 
first  forward  movement  of  the  horses  causes 
tension  on  the  traces  and  at  once  releases  the 
spring,  which,  acting  upon  the  wheels,  causes  the 
car  to  move  gently  forward  several  feet — the  car, 
in  ^ct,  following  the  horses  up.  The  apparatus 
when  being  wound  up  acts  as  a  powerful  brake ; 
it  can  be  lued  as  an  emergency  brake,  and  can  be 
operated  from  either  end  of  the  car. 

It  is  proposed  to  hold  a  "World's  Exposition  in 
the  United  States  on  the  anniversary  of  the  dis- 
covery of  America — 1492- 1 892.  Four  committees, 
each  oi  25  members,  have  been  appointed  to 
settle  the  preliminaries,  and  the  Now  York 
Chamber  of  Commerce  has  appointed  a  committee 
of  60  to  co-operate.  It  is  proposed  to  arrange 
the  Exhibition  on  u  gigantic  scale,  under 
Grovemment  auspices,  and  it  will  be  interna- 
tional, in  the  sense  that  all  nations  wiU  be  invited 
to  take  part  in  it. 

It  is  stated  that  the  contagiousness  of  phthisis 
is  now  officially  recognised  in  Germany,  and  that 
every  soldier  is  to  be  examined  once  a  month  to 
see  whether  his  chest  expands  under  the  influence 
of  drill  and  athletic  exercises.  If  it  does  not,  he 
is  to  be  dismissed  from  the  army  as  being  predis- 
posed to  phthisis,  and  likely  to  infect  his  com- 
rades. 

The  Municipal  Council  of  Home  has  decided  to 
devote  a  sum  of  money  towards  the  formation  of 
a  Pasteur  Institute. 

The  determination  of  the  boiling  points  of 
potassium  and  sodium  has,  it  is  said,  been  satis- 
nictorily  accomplished  by  Mr.  Perman,  by 
placing  the  metals  in  a  hollow  iron  ball  sur- 
rounded by  a  screen  of  fireclay  and  heated  with 
one  of  Fletcher's  blowpipes.  The  temperature 
was  found  in  each  case  by  means  of  an  air 
thermometer,  consisting  of  a  glass  bulb  with  a 
capillary  stem,  which  was  lowered  into  the 
vapour  of  the  boiling  metal,  sealed,  and  broken 
open  imder  water,  the  temperature  being  then 
calculated  from  the  volume  of  water  entering  the 
bulb  in  the  usual  way.  The  mean  results  gave 
742°  C.  as  the  boiling-point  of  sodium,  and  6G7  as 
that  of  potassium,  the  figure  for  sodium  being 
more  trustworthy  than  that  for  potassium  on 
account  of  the  snialler  amount  of  the  latter  metal 
employed. 

The  occultation  of  Jupiter  by  the  moon  on 
August  7th  is  one  of  a  series,  during  the  year,  of 
thirteen  eclipses  of  the  planet's  light  from  some 
portion  of  our  globe.  The  passage  of  Jupiter 
along  a  looped  course  during  this  period,  as  seen 


from  the  earth,  causes  the  latitude  limits  of 
visibility  to  vary  irregularly.  The  January  and 
Decemlier  occultations  are  invisible  from  the 
proximity  of  the  sim ;  of  the  other  eleven,  six 
are  visible  at  the  latitude  of  Greenwich.  It  is 
reinarlmble  that  this  is  the  only  one  occurring 
when  the  moon  is  above  the  Iiondon  horizon. 
The  planet  disappears  at  the  dark  edge  at 
7.4  p.m.,  and  reappears  at  the  bright  edg^ 
57  minutes  later.  We  gave  the  position-angles 
last  week.  The  angular  diameter  of  Jupiter  at 
the  time  is  37",  or  ^  of  that  of  the  moon.  The 
disappearance  is  therefore  not  instantaneous,  but 
gradual  through  about  1^  minute.  Of  the 
satellites.  III.  disappears  a  few  minutes  pre- 
viously, II.  foUows  the  planet  rapidly,  while  lY., 
nearly  at  greatest  eastern  elongation,  only  dis- 
appears about  a  quarter  of  an  hour  later.  As  to 
I.,  it  disappears  behind  the  planet  at  6.19,  and 
does  not  reappear  from  eclipse  in  the  shadow  till 
9.31  p.m. 


LETTERS  TO  THE  EDITOE. 


*»» 


[W«  do  not  Md  ot(r««ZtfM  re»pon»ibU  /or  th«  opiniom  of 
our  eorr^spondenU.     The  Editor  re$pect/uUy  r0quesU  ikai  aU 
\uJtications  $kould  bs  draicm  up  tu  bri^y  aa  potsMe,^ 


AU  eommwAeationM  should  be  addr«»$ed  to  ikt  Emtob  of 
the  Enolisb  Mschanic,  832,  Strand,  W.C. 

AVL  Okequto  «tnd  FasUqffieo  Orders  to  be  made  payakU  t» 
J.  PAsaMOOB  Sdwabdb. 

*«*  In  order  to  faoUUaie  referemee^  Oorrespondente,  when 
speaking  of  any  letter  previously  inserted,  uriU  obl(ye  by 
mentioning  the  nwmber  <^  tks  Letter,  as  weU  as  thspage  on 
which  tl  appears, 

"I  would  have  everyone  write  what  he  knows,  aad  as 
nraoh  ftB  he  knows,  bat  no  more ;  and  that  not  in  this 
only,  but  in  all  other  labjecti :  For  midi  a  person  may 
hsvo  eome  puticnlar  knowledge  end  experience  of  the 
nature  of  such  a  peraon  or  luioh  a  fountain,  that  as  to 
other  things,  knows  no  more  than  what  everybody  does, 
and  yet.  to  keep  a  dutter  with  this  little  pittance  of  his, 
will  undeitake  to  write  the  whole  body  of  physieks,  a  vioe 
from  iriience  great  inoonvenienoes  dcsive  their  otiginaL" 
'"Monlidgn^e  Sesaye, 


♦  ♦  •■  — 


THE  BTHEB  AND  THE  OOKSTITTTTIOK 

OF  MATTBB. 

[30199.]  —  In  the  interesting  work,  "  Stellar 
Evolution,"  recently  published  by  Dr.  CroU,  he 
attacks  the  theory  of  the  luminiferous  ether. 
Quoting  the  views  expressed  by  Mr.  Charles  Morris 
in  an  article  on  "The  Matter  of  Space"  {Xature. 
Feb.  8,  1883),  Dr.  Croll  says :  *'  The  hypothesis  of 
an  ether  specially  distinct  from  matter  he  considers 
a  gratuitous  assumption,  and  one  of  the  last  sur- 
viving relics  of  18th- century  science  ;  and  unless  it 
can  be  proved  that  highly  disintegrated  matter  is 
positively  incapable  of  conveying  fifrht  vibrations, 
there  is  no  warrant  for  assigning  this  duty  to  a 
distinct  form  of  substance."    Now,  I  should  like  to 


been  advocated  also  by  Euler,  Grove,  and  others*' ; 
but  do  other  physidsts  admit  that  this  is  possible  P 

Sir  W.  Grove,  in  a  lecture  at  the  London  Institu- 
tion, in  1842,  maintained  "that  heat  and  light, 
according  to  the  undulatory  theorv,  were  the  results 
of  the  vibrations  of  ordiixar^r  matter  itself,  and  not 
that  of  a  distinct  ethereal  fluid."  This  view  of  the 
matter,  however,  does  not  appear  to  me  reconcilable 
wiUi  the  views  of  Sir  William  Thomson,  and  the 
authors  of  the  "  Unseen  Universe."  I  should  like 
to  hear  the  opinion  of  "  F.B.A.S."  and  others  of 
your  able  correspondents  on  this  subject.  In  con- 
nection with  this  matter  Dr.  Croll  refers  to  the 
opinion  held  by  some  writers  that  the  ether  may 
possibly  be  merely  a  continuation  of  the  earth's 
atmos^ere.  "  Our  atmosphere,"  Dr.  Sterry  Hunt 
says,  "is  not  terrestrial,  but  cosmical,  beinsr  a 
universal  medium  diffused  throughout  all  space,  but 
condensed  around  the  various  centres  of  attraction 
in  amount  proportional  to  their  mass  and  temperar 
ture.  the  waters  of  Uie  ocean  themselves  belonging 
to  the  universal  atmosphere."  A  similar  theory 
was  advanced  by  Mr.  Matthieu  Williams  in  his 
"Fuel  of  the  Sun,"  and,  according  to  Dr.  Croll,  the 
same  idea  was  suggested  by  Sir  W.  Thomson  in 
l8o4,  but  has  since  oeen  aliandoned  by  him.  Are 
there  any  sood  grounds  for  maintain mg  such  an 
opinion  r  As  is  well  known,  the  ether  is  supposed 
to  be  a  perfect  fluid,  the  nature  of  which  is  con- 
tinuous, not  molecular.  If 'we  are  compelled — ^by 
the  wave  theory  of  light — ^to  consider  it  as  possessinsp 
such  a  constitution,  it  foUows,  I  think,  that  a 
cannot  consist  of  any  form  of  matter  that  we  are 
aoquainted  with.  But  does  the  undulatory  theory 
ahaoluUly  require  a  constitution  of  the  kind  ? 

Wifli  reference  to  the  vortex  theory  of  matter. 
Dr.  Croll  raises  the  objection  that  it  Ib  inconsistent 
witii  the  first  law  of  motion.  If  this  be  true,  it 
seems  curious  that  the  objection  should  have 
escaped  the  notice  of  Sir  W\  Thomson  an  d  other 
physicists  who  advocate  the  theory.     Dr.   CxoU's 
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argument  \b  that  the  supposed  vortex  motion 
of  the  atoms  would  ffire  rise  to  an  enormous  Tso- 
callcd)  centrifugal  rorce,  which  must  bo  counter- 
balanced by  the  pressure  of  the  ether.  But  this 
cannot  be,  as  the  ether  offers  no  resistance  to  the 
passage  of  the  atom  as  a  whole.  Dr.  OroU  says : 
*'  If  uiis  perfect  fluid  outside  the  vortex  atom  can 
exert  this  enormous  force  on  the  reyolving  material 
without  being  itself  possessed  of  vortex-moUon, 
there  does  not  seem  to  be  any  necessity  for  yortex 
motion  in  order  to  produce  resistance."  This  ob- 
jection appears  worthy  of  consideration. 

With  reference  to  the  (suspected)  comjMund 
nature  of  the  chemical  elements  and  the  supposed 
enstenoe  of  a  hypothetical  substance  called  protylct 
the  elementary  constitution  of  the  gaseous  nebulsa 
(as  shown  bv  the  sjtectroscope)  certainly  seems  in 
favour  of  such  an  hypothesis.  These  nebuhe,  which 
are  supposed  to  be  the  original  form  from  which 
solar  systems  ^containing so  many  so-called  elements) 
are  supposed  to  be  evolved,  are  known  to  conmst 
chiefly  of  hydrogen  and  nitrogen  (and  in  soma  cases 
nitrogen  only).  How.  then,  have  all  the  known 
elements  been  formed  irom  two  ^ases,  unleas  these 
elements  be  really  compound  bodies  ?  I  may  men- 
tion in  this  connection  that  a  very  interesting  paper 
by  Prof.  Haughton  on  the  ''Law  of  the  Atomic 
Weights  of  the  Chemical  Elements  *'  appears  in  the 
last  number  of  the  Froeeedings  of  the  JRoval  Irish 
Academy.  Considering  Newland's  law  of  atoms, 
and  Mendelejeff*s  periodic  law,  Dr.  Haughton 
plots  the  elements  ''according  to  their  atomic 
weightsand  valencies ;  the  verticu  co-ordinates  being 
atomic  weights,  and  the  horizontal  co-ordinates, 
being  valencies,  counted,  for  convenience  of  plot- 
ting, positive  or  negative,  according  as  the  element 
belongs  to  an  odd  or  even  number  of  sevens.*'  He 
finds  that  the  nine  points  representing  lithium, 
beryllium,  boron,  fluorine,  sodium,  sluminium, 
phosphorus,  sulphur,  and  chlorine  lie  upon  a  simple 
serpentine  cubic  curve  with  one  real  asymptote,  and 
a  lineal  branch  which  passes  through  carbon, 
nitrogen^  oxygen,  magnesium,  and  silicon.  Thero 
is  a  possibility  of  another  element,  hitherto  undis- 
covered, on  the  cubic  branch  with  the  atomic 
weight  13 ;  another  with  atomic  weight  16*4,  and 
another  with  wo^ht  25.  On  the  fineal  branch 
there  is  a  poasibihty  of  three  unknown  elements 
with  atomic  weights  18,  22,  and  26  respectively. 
But  h}[drogen  refusea  to  conform  to  the  law,  and 
"  remains  alone  outside  the  harmony."  It  appears 
there  are  six  missing  elemente  related  to  hydrogen. 
These  Mendelejef  thought  should  be  looked  for 
between  hydrogen  and  lithium,  but  Dr.  Aoynolds 
has  ''proved  that  they  must  be  sought  for  behind 
hydrogen,  which  is  ue  last  note  of  the  primeval 
octave.  Aro  they  to  be  found  between  zero 
and  unity,  or  looked  for  'behind  the  look- 
ing glaas*  in  the  unknown  land  of  nega- 
tive atomicities  where  heat,  light,  and  elec- 
tricity reside?"  Taking  the  common  centra  of 
gravitr  of  the  fourteen  etomente  (regarded  as  equal 
weights),  and  joining  this  point  with  the  point 
representing  hydrogen,  Dr.  JSaughton  flnds  that 
this  line  is  very  nearly  parallel  to  the  asymptote  of 
the  cubic  curve,  the  dmerenoe  in  direction  being 
only  twenty  minutes  of  aro,  and  he  adds, 
"Hydrogen,  the  first  bom,  and  king  of  the 
elements,  sits  alone,  without  brothers  or  sisters, 
and  seems  to  resemble  the  fabled  Lris  of  Egyptian 
mythology.**  The  question  is  naturally  suggested 
wnether  nydrogen  is  not  identical  witn  the  hypo- 
thetical wotuYe,  But  this  has,  I  believe,  been 
suggeetea  beloro.  Prof.  Gruenwald  has,  however, 
attempted  to  show    {Aatronamisehe  Naehriehten. 

id 


mum"    or 
protyle. 


may   be   the   sought-for 
J.  B.  O. 


;  BOOTIS— OBBSOEKT  OF  VBNUS. 

[30200.]^Of  course,  the  measures  Mr.  Sadler 
quotes  of  this  star  wero  made  two  yeara  ago,  and 
aro  not  correct  for  present  date.  At  that  time  I 
could  see  two  round  distinct  discs  in  contact ;  but 
now  can  only  slightly  elongate.  I  should  estunate 
that  the  discs  now  appear  scarcely  moro  than  one 
and  a  half  times  as  long  as  broad,  which  would  be 
about  0*3",  I  suppose,  and  I  believe  ^  Bootis  is  now 
not  wider  than  tnat.  My  estimates  of  P.  A.  vazy 
from  300'  to  320^ ;  but  the  star  is  so  dose,  and  defi- 
nition generally  so  bad.  that  the  estimate  is  almost 
worthless.  The  list  of  binary  stars  in  Observatory 
ttiis  year  does  not  induce  Z,  Bootis ;  but  i}  Coronce  is 
stated  to  be  0-6 ".  This  I  easily  divide,  fi*  Bootis 
0*7"  is  plainly  wider.  42  Coma  Berenices  I  see  as 
two  discs  in  contact,  evidently  mudi  wider  than 
I  Bootis,  ajid  it  is  0-39". 

With  reference  to  the  visibility  of  the  crescent  of 
Venus,  I  have  not  yet  been  able  to  make  any  experi- 
ments on  the  visibility  of  an  artificial  crescent 
placed  at  proportionate  distances ;  but  I  have  made 
a  few  rough  calculations  which  may  be  of  interest 
to  those  who  think  it  possible.  Supposing  Venus 
to  subtend  an  angle  of  1',  it  is  seen  at  a  distance  of 
60^,  or  3,600  times  its  apparent  diameter  roughly. 


If  Venus  be  one  arc  diameter,  it  follows  it  must  be 
definable  at  100  yards.  I  take  a  white  crescent  on 
a  black  background,  and  by  means  of  a  lens  pro- 
duce a  minute  image  in  the  focus.  If  this  be  n^g^, 
it  should  be  definable  as  a  crescent  at  lOin.  rrom 
eve—the  normal  sight  distance.  That  means  that  the 
akape  of  an  object  r^in.  diam.  must  be  discernible. 
Again,  a  man  6ft.  mgh  subtends  the  same  angle 
at  about  four  miles  distance.  Now,  possibly  one 
might  infer,  from,  motion  or  other  aoddent,  that  the 
minute  speck  was  a  man;  but,  if  he  kept  still, 
would  it  be  possible  to  any  sight  to  say  whether  he 
was  upright  or  bent.  Four-indi  lettecrs  should  be 
definable  at  400  yards.  I  have  asked  a  few  people 
to  look  at  5in.  letters,  and  not  found  one  who  can 
see  them  at  200  yards  well  enough  to  tell  one  letter 
from  another. 

Now,  in  these  cases,  we  aro  not  troubled  with 
glare,  nor  in  ttie  sborter  distances  with  boiling 
atmosphere ;  but  all  the  circumstances  are  favour- 
able. I  con^nend  the  reproduction  of  a^  minute 
image  by  means  of  a  lens  to  those  who  think  they 
see  Venus  as  a  orescent ;  but  I  submit  that,  unless 
the  claimant  can  pass  the  test  of  deciphering  pre- 
viously unknown  letters  at  distances  correspond- 
ingly greater  than  ordinary  mortals,  he  must  admit 
seu- deception  in  tiie  matt^. 

I  have  some  reasons  for  doubting  cases  of 
exceptional  sight  in  my  own  experience.  I  stood 
on  a  pier  at  a  yacht  race,  and  the  sailors  there 
passed  opinions  freely  on  the  yachts  when  returning. 
They  identified  the  leaders  at  a  distance  at  which  I 
could  not  venture  a  guess,  and,^  as  the  yachte 
neared,  they  pointed  out  the  peculiarities  of  each. 
"That  is  so-and-so's  half-a-mile  ahead  of  the 
others.*'  Well,  when  the  leader  arrived,  it  was 
not  the  yacht  they  asserted  it  to  be» 

Again,  I  was  looking  out  of  a  window  at  a  boat 
on  the  beadi,  and  inquired  if  it  was  Thompson's 
boat  ?  A  young  girl  said  it  was,  and  dedarod  she 
could  read  the  name  painted  on  the  board  behind 
seat.  I  was  astounded,  for  I  could  bardy  see  that 
there  was  something  wnite.  I  inquired  if  die  could 
distinctly  read  it,  and  die  told  me  the  name.  On 
going  out  to  the  boat  it  turned  out  to  be  a  different 
name,  and  not  that  particular  boat  at  all.  In  fact, 
all  the  astonidiing  instances  of  extraordinary 
vision  that  I  have  oeen  able  to  investigate  have 
turned  out  to  be  instances  of  self-deception. 

We  must  remember  that  defining  the  shape  of 
minute  pointe  is  a  different  thing  to  the  extreme 
senutiveness  that  enables  some  to  pick  up  faint 
objects,  Bdwin    Holmes. 

WHITB  SPOT  ON  SATUBITB  BINa. 

[30201.]— I  HAVE  not  seen  it  pointed  out  that  this 
apparently  fixed  n>ot  ia  compatible  with  the 
rotetion  of  the  ring  (or  rings). 

One  portion  of  the  ring  is  subject  to  the  direct 
light  and  heat  of  the  sun,  the  other  portion  is 
screened  from  these,  and  (assuming  that  tiie  planet 
is  not  in  a  state  approaching  incandescence)  is  in 
intense  cold. 

These  great  differences  in  light  and  temperature 
may  cause  great  ph3r8iGal  changes  in,  or  on,  the 
matter  which  appears  to  us  as  rings,  changes  which 
may  not  be  immediate. 

Assuming  that  that  place  on  the  ring,  whereat 
the  white  spot  is  apparent,  is  emerginay  it  will  be 
coming  out  of  intense  cold  into  sensible  heat,  and 
the  wmte  spot  may  represent  the  effect  of  the  cold 
or  darkness,  or  both,  gradually  being  neutralised  by 
the  light  or  heat  or  both.  The  spot  would  appear 
(I  may  say.  remain)  fixed  in  that  place,  because  tnere 
only  woufa  these  conditions  be  maintained. 

(Jbaervations  of  the  planet  after  conjunction 
diould  dinpiose  of  this  theory,  because  then  uie  place 
corresponoing  with  that  whereat  the  white  spot  is 
now  apparent,  would  be  immerqingy  the  conmtons 
would  be  reversed,  and  there  should  be  no  white 
spot.  Phoa.  Bron. 

DATLIQHT  OBSBBVATIONS. 

[30202.]— It  is  a  well-known  fact  that  a  doudleas 
night  following  a  hot  day  offers  the  worst  posdble 
definition  for  celestial  observations.  As  the  earth 
cools,  and  the  temperatures  of  air  and  earth  become 
more  uniform,  so  does  definition  improve,  and  is 
brat  just  before  dawn.  Sm. 


SKOW  ON  THB  MOON. 

[30203.]— Many  thanks  to  "  r.R.A.S."  for  his 
reply  in  29977,  p.  280.  My  "  authority  "  for  say- 
ing that  the  brightest  peak  of  Aristarchus — equal  in 
brilliancy  to  new-fallen  snow — ^lies  "sunk  thou- 
sands of  feet  below  the  general  surface  level  of  the 
globe"  is  Neison,  p.  273. 

He  shows  us  that  "  the  central  mountain  is  10*^ 
bright,  this  last  being  the  brightest  on  the  whole 
moon,"  and  equal  to  newly -fallen  snow,  by 
Proctor's  quotation  from  2^Uuer  (Proctor's 
"  Moon,"  p.  167).  The  summit  of  this  brilliant 
central  mountain  rises  to  1,280ft.  above  the  plain, 
which,  in  turn,  is  sunk  5,073ft.  below  the  outer 
level,  and  hence  its  apex   is   3,793ft.  below  the 


general  level  of   the   gbbe.   Thus  I  iiil  to  »> 
wherein  my  "  asaartion  "  was  erroneous. 

In  letter  29737,  p.  70,  refening  to  tbe  WUii 
of  Aristardius  m  possibly  due  to  motr,  <'  F.B^.\ ' 
says :  "  I  see  no  more  reason  why  Ahitvi^ 
should  not  have  snow  upon  its  highest  peab^ 
I  do  why  the  Himalaya  diould  not  be  airnk'^T 
covered.'^  This  involves,  as  it  seems  to  me,  t^ 
admisdon  that  the  sunk  central  moontsin  may  i!». 
be  snowed,  for  the  moon  ii  an  airless  planet:  tW 
is  no  air-jacket  with  its  aqueous  vapour  andgnin- 
ally  decreasing  density  with  the  dsratioa.  Tttt 
question  of  elevation  above  the  surface  is  not  tkei;, 
as  with  us,  a  prime  factor  inrethn  soow-Iine  (oni- 
fied  by  latitude).  This  is  ri^t,  is  it  not  ?  Btitif  t»? 
central  peak  of  Aristardius  is  snowed,  I  en  at 
no  valid  reason  why  the  genend  sorhoe,  riioi 
ing  some  4,000ft.  above  its  level,  shodd  tsu  h 
snowed  also,  or  where  this  would  "loorts. 
much." 

2.  With  regard  to  there  beingno  greater  aonu- 
lation  of  meteoric  dust  on  the  lunar  sufsn  v 
form  a  stain)  than  on  our  earth,  I  feel  lun  U&: 
"F.R.A.S.'*  will  modify  thia  view  whenbecce- 
dders  that,  in  our  case,  it  ia  aimuallj  oTerUid  \it 
fresh  snow,  or  removed  by  rain  and  wind,  whem 
on  the  moon — where  there  is  no  atmosphoic  ds* 
turbance— it  can  aocnmnlato  for  literally  thoouSi 
of  years. 

3.  As  to  the  ravs  being  the  trades  of  electnal 
surface  discharges  oetween,  or  from,  quasL-Ttikiax 
centres,  which  removed  the  stain  of  meteaik  isA 
from  the  snow  surface,  thia  latter,  as  a  **  non-aA> 
ductor,"  is  in  my  favour. 

I  look  on  the  snow  coating  as  equivalent  to  & 
non-conducting  glass  of  a  Leyden  jsr,  aadtis 
eemi-metallic  meteoric  dust  as  equirdest  to  i 
granular  coating  of  tinfoil  outade  the  jar.  Iftia  I 
Utter  were  globular  in  form^  tiie  dmils  wodd  It 
more  complete.  .       -    , 

The  connection  between  the  interior  and  eitersr  ! 
would  be  through  orificea,  vhidi  in  the  moon  vxii 
be  the  "craters,"  or  quan-volcanoes,  whensctm 
it  is  from  these  as  centres  the  rays  passoot  I  ' 
would  even  ask  "P.R.A.S."  whether  hedoeaiBt 
ooiunder  that  the  view  of  electrical  inductioa  asd 
discharge  does  not  explain  better  than  anj  tkaiy  I 
yet  out,  the  fact  that  laya  ao  often  pass  out  di»* 
to,  and  end  suddenly  at,  other  craters,  occsiicB^ 
ray  centres?    Also  that  thia  view  accords  bet>^ 
with  thdr  being  superficial,  rather  than  deep-Kib' 
structural  features,  such  as  dykes,  filled  in  VL 
some  (universally)  white  material. 

I  must  expect  now  and  then  auoh  paanges  u  tL> 
laat  paragraph  in  "  F.B.  A.S.'a  "  letter ;  but  I  h»w 
only  sour  "made  up  my  mind"  as  to  ecaajk 
that  the  theory  aolvea  oondstently  msnr  of  ft* 
peculiar  features  of  lunar  surfacing— sodb  s»  tb 
absence  of  water,  absence  of  polar  caps,  ssd  t 
distinct  colour;  brightness  of  all  hilU,rdatife  m- 
ness  of  levels,  drcmar  forma,  defta,  and  lajt.  u^ 
that  it  ia  worth  working  at  to  alter  knd  ifflir>. 
A  bads,  in  fact,  for  a  "  working  hypothesis,"  ^^ 
is  moro  in  accordance  with  recent  views  m  ' 
planetary  devdopment  than  any  theoiy  of  hi. 
surfsMsng  by  volcanic  action. 

As  Charles  Barwin  said  of  the  "OxigiD;'  M 
cannot  believe  that  if  falae  it  would  ezpl&a « 
many  whole  daases  of  facts"  (Darwin's  "Lift, 
Vol.  n.  p.  210).  .„«... 

I  am  alwaya  thankful  for  all  that  "  F.B^^ 
givea  me,  and  generally  benefit  l^  it ;  a  httk  aoL 
vrater  occadomdlv  on  me  will  do  the  theosrt 
harm,  if  it.  ia  worth  anything. 

Asam,  June  29.  S.  B.  Psd. 

BIBBOTIOK  OF  UaHTHINO. 

[30204.]— SoxB  years  ago,  whilst  standing  it  > 
window  watching  a  thunderstorm,  I  aaw  a  ^» 
of  lightning  dose  at  hand,  the  thunder  being  u^ 
simiStaneous;  the  peculiarity  of  the  UgfataingOT 
lay  in  its  form,  whSch  was  that  of  a  giganticbef 
Y,  the  stem  on  the  earth,  and  the  annsm*. 
diverging  into  the  douda  above,  giving  a  wah- 
impression  that  the  stroke  must  hare  bsesi: 
ascending  one. 

Afterwards,  on  another  occasion,  whild  w> 
ing  a  stoim  which  had  paaaed  overhead,  and  «^ 
travelling  away  north -eaatwaida,  I  saw  »p«» 
strokes  (3  ascending  lightning,  which  rose  froa  t? 
eartliin  single  stems  and  ramified  right  sod  •>^- 
among  the  clouds  like  the  brandiea  of  a  ties-  ^ 
this  occasion  I  went  to  a  neighbour's  hooK  tf| 
called  him  out  to  witness  the  phenomena,  in^ 
resembled  the  explodon  and  dispersion  d  i"^' 
stars;  each  discham  appeared  to  take  an  appi«* 
able  time,  say,  a  full  second.  Haxan*?- 

[30205.1— Iw  spite  of  the  increduK^  of  Mr.  B.  A 
Proctor,  there  is  no  reason  to  doubt  that  your  De- 
spondent, "A  Fdlow  of  the  Koyal  Asowt^- 
Society,"  did  really  see  a  fiadi  of  li^taJag/ca 
upfrom  the  earth  to  dond.  In  the  high  regto 
the  Andes  I  have  myself  noticed  the  •»•  1**;^ 
non ;  in  one  instance  a  majority  of  the  flaA»  d(S« 
a  storm  appeared  to  strike  npfvrarii.  aul  •  ^ 
country,   while   attentively  W«Mii9  ^  "^ 
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tbe  DBiKoboarhoi} 

}f  LaDdoa  on  6tb  June  last,  I  dittinctlj  saw  lo\ 

fliahos  -prnm  from  the  earth  upwards,  one  of  them  on 

reaching  the  lower  cloud   itrata  became  curved, 

Mwming  tbe  appeuance  of  a  aickle. 
Of  coone  to  ettiinata  tha  direction  of  a  Ughtoing 

Saih  the  obeerver  muit  be  suitably  placed  aod  alio 


rroipeoi,,  and 

probably  a  Bash  of  lightning,  whateTeritadiraction, 

would  convey  nothing  mora  to  him  than  a  eenaa  of 

llsre.     I  have  not  had  any  opportunity  of  weing 

Proctor,  but   -         "  "■*  -  -   i--      - 


ft: ,--,-,- 

pared  by  him  leave  the  impreeiion  that  hia  eyeaight 
must,  to  ny  the  least,  bavebeen  deddedly  abnormal. 
V.W. 

[30200.]— Sdbblt  there  can  be  no  doabt  that  a 
Baah  can  proceed  from  the  earth  to  a  cloud.  Ihave 
leca  the  occurrance  more  than  oBce.  Whether  or 
not  they  were  "return  strokes,"  I  am  unable  to 
eay.  I  nave  also  seen  a  flash  deecend  from  a  cloud 
vertically  proceed  hoiiiontally,  and  finally  turn 
upwards  again  to  the  clouda^  the  len^  of  the  flash 
occupying  nearly  halt  the  ruibl?  hoiuon. 


[30207.]— BiFERaiso  to  the  direction  of  light- 
ning, I  can  say  that,  dtuiug  the  stoim  of  Jane  6th 
last,  several  membera  of  my  family  and  myielt  were 
quite  amed  that  we  saw  (our  or  five  flashes  strike 
upwanls.  It  will  be  remembered  that,  notwith- 
standing the  severity  and  long  duration  of  that 
itorm,  hardly  any  damage  was  reported  as  baving 
been  done  by  tt. 

Bhukheath.  7.  B.  0. 


thundentoim  from  an  elevation  between  SOOft. 
900ft.  above  the  sea  level  In  August,  1873,  the 
loucleat  clap  of  thunder  I  ever  heard  startled  all 
Calcutta.  There  was  no  storm  at  the  time,  and 
Ihftt  clap  was  not  repeated  ;  bat  the  next  day  I  was 
informed  by  a  gentleman,  an  ifRcer  of  the  Tele- 
gmph  Depaitment,  that  he  was  in  bed  at  the  time, 
anil  saw  what  he  described  as  a  Urge  hall  of  On, 
rise  apparently  from  the  Boor  of  the  room  he  was 
is.  and  meet  an  electrioat  discharge  that  crashed 
through  the  ceiling,  in  the  middle  spaos.  The  up- 
ward and  downward  discharge  combined,  with  no 
result  except  the  tond  report,  and  the  disruption  of 
the  floor  and  root  of  the  room,  which  were  both 
bnilt  of  concrete.  This  happened  in  the  part  of 
Calcutta  called  Chowringhee,  and  was  the  inbject 
of  considerable  discussion  in  the  local  papers  at  Uie 
time.  Dalta. 


TBB  VBLOOITT  OF  LiaSTKINa. 

ni>2l)9.1  —  Lt  order  to  be  able  to  answe 
■F.R.A.S.'s"  modest  qnery  as  to  whether  he  i 
entitled  to  believe  the  evidence  of  his  own  eyei 
angulai       •      •     ■  ■ 


o  follow, 


o  know  what  a 


and  what  was  the  actual  velocity  of  the  lightning  t 
There  saems  to  bo  overpowering  evidence^at  w^t 
is  known  as  "ball  lightning  occasionally  travels 
TCry  glowty.  In  the  last  number  of  .ValHrr  there  is 
a  most  circumatontia]  accouot  of  the  way  in  which 
lightning  entered  a  rwim  in  Caasipore  (a  suburb  of 
Calcutta)  where  there  were  eight  people,  and  was 
seen  as  a  brilliant  ball  of  yellow  flie  about  Bin.  or 
7in.  in  diameter,  which  paaeed  from  one  end  of  the 
room  to  the  other  "  at  a  pace  just  sufRciently  alow 
to  allow  it  to  bo  readily  followed  bv  the  eye.'''  This 
seems  to  have  been  the  residue  ol  ordinary  light- 
ning, fora  person  watching  in  the  neighbourhood  saw 
an  ordinarv  Sash  strike  the  boose.  It  seems  to  have 
toavellod  bom  the  roof  down  the  iron  rail  of  a 
staircsas,  and  to  have  broken  its  way  through  a 
wall  into  the  room,  where  it  was  seen  bythe  ^t 
people  ^aropeans)  above  referred  to.  This  story 
IB  very  mmilar  to  a  great  many  others  supported  l^ 
evidence  which  we  cannot  reasonably  doubt. 

We  know  that  the  velocity  of  tranemmioD  of  an 
dectric  current  along  a  wire  varies  with  the  resist- 
ance, and  that  the  velocity  decreases  wiUt  the 
vvsistaTice.  It  seems,  therefore,  not  unreasonable 
to  suppose  that  the  velocity  of  an  electric  discharge 
througli  air  is  mach  less  than  the  velocity  of  a 


that  some  of  the  clever  meohaiudaiu  who  r»d 

£noubs  MKCHajun  would  endeavonr  to  make  soch 

he  to  photoi^ph  a  flash  on  a  band  of  Eastman 
paper  revolving  by  clockwork  within  the  camera. 
If  there  is  any  diSerence  in  the  shape  of  the  flash 
•s  shown  upon  the  moving  band,  and  on  a  photo- 
^pb  taken  in  a  flxed  camera,  one  might  determine 
the  angular  velocity,  and  from  this  the  actual 
velocity,  if  the  distance  of  the  flash  were  known 
either  roughly  from  the  interval  of  time  between  the 
appearance  of  the  flash  and  the  soond  of  the 
taunder,  or  more   acctuately,   from  simultaneoui 


photogt^ihs  taken  a  mile  or  *a  apart  so  a>  to  give 

As  to  the  angular  velocity  which  the  eye  can 
follow,  it  seems  to  differ  with  dtSerent  people,  and 
probably  depends  on  the  brightoem  and  siie  of  the 
object  which  the  eye  tries  to  follow.  One  loses 
sight  of  the  spokes  of  the  wheels  of  a  train  whan  it 
it  IS  only  going  at  a  moderate  pace  ;  but  one  can 
clearly  see  the  forms  of  the  carriages,  and  often 
persons  in  them,  even  in  the  most  rapidly -passing 
eipreee  train.  I  Sod  that  I  loee  dght  of  all  the 
spokes  of  the  wheel  of  a  moving  carriage  at  about 
the  same  time,  although  as  tha  carriage  is  pasaing 
on,  the  bottom  of  the  bottom  spoke  ii  at  rest,  and 
Ihs  top  of  the  uppermost  spoke  is  moving  with 
double  the  velocity  of  the  carriage,  Tbe  power  of 
fallowing  such  moving  objects  evidently  d^>endB  on 
the  ease  with  whiah  the  eye  can  be  moved  after  the 
object,  as  well  as  on  the  duration  of  the  imago  on 
the  nCina.  A.  O.  Sanyard. 

LOOOMOTrrBS. 


vertical  cylinders  and  a  bell-crank. 

This  design  was  introduced  bj  Mr.  Boberts,  of 
the  firm  of  Sharp,  Roberts^  and  Co.— now  Sharp. 
Stewart,  and  Co.~and  in  the  year  1833  an  engine 
was  built  for  the  Liverpool  and  Mancbeeter  I^- 
way,  named  "  Experiment,"  So.  33,  which  wo  bere 


It  will  be  seen  that  the  cylinden  were  placed 
vertically  over  the  leading  wheels,  the  motion  of 
the  croae-beada  being  communicated  to  the  crank- 
pins  upon  the  driving- wl)eela  by 


Diameter  of  cylinder,  Ilin. ;  length  of  stroke,  I6in. ; 
driving -wheeCs,  Sft.  diameter. 

This  engine  had  no  eccentrics  to  actuate  the 
valves,  a  short  lever  on  the  bell  crank  giving  the 
throw  bya  long  rod  to  rocking  gear  on  the  toot- 

5 late.  The  valves  were  tubular,  without  lap  or 
tod.  The  pistons  had  not  the  usual  elastic  pack- 
ing rings,  but  were  made  nearly  frictionlen  by 
exactly  fitting  the  vertical  cylinders,  and  having  a 
white  metal  surface. 

In  1834,  Meesra.  Sharp,  Boberts,  and  Co.  sup- 
plied three  engines  exactly  similar  to  the  *^£liperi- 
raent"  for  the  opening  of  the  Dublin  and  Kingston 

Nona  of  tha  engines  were  found  satisfactory,  and 
the  firm  very  soon  abandoned  the  devign,  and 
sdopted  the  sii-whoeled  inside- cylinder  pattern, 
similar  to  Slaphenson's  "Palantse"  class;  but 
with  the  characteristic  features  which  always  dis- 
tinguished Heaars.  Sharp,  Roberts'  engines. 

During  the  year  1833  an  engine  naving  bell- 
cranks  was  built  at  Dundee  for  the  Dundee  and 
Newtyle  Railway,  and  it  continued  at  work  on  that 
line  for  many  yeaia. 

The  annexed   illustration  shows  another  engine 


named  "  Gxperimeut."     It  was  built  by  Uessr*. 

Stephenson  and  Co..  in  18:^6,  tor  tbe  Stockton  and 
Darlington  Railway,  being  No.  6  in  the  hooks  of 
that  company.  This  engine  had  six -coupled  wheels, 
and  outside,  inclined  cylindurs  : — 

Cylinders,  9ini  diameter ;  stroke,  21in. ;  diameter 
of  wheehi,  4ft. ;  boiler,  lOit.  long.  4tt.  (Uameter. 
The  boiler  contained  two  fira-flue  tubes,  1ft.  Sin. 
diameter.  Tha  exhaust  steam  was  conveyed  from 
the  cylinders  to  the  chimney  by  two  pipes,  one  tot 
each  cylinder.        Clement  B.  Stretton, 

Consulting  Engineer  Asso,  Soc-  Loco. 


LOOOKOirVB   OF   CUSNOT. 

J30311.1—TaiB  locomotiTe,  whidi  is  only  casually 
erred  to  by  some  writers  on  the  steam-engine, 
appears  to  have  been  constructed  by  a  French 
engineer,  Nicholas  Cugnot,  the  first  model  having 
been  made  at  the  early  date  of  1703,  and  tried  in 
1769.  I  have  not  snoceeded  in  finding  either  illus- 
tration   or   detailed   descriptloE.   of   this   ancient 

Dr.  Lardnar,  who  I  believe  resided  for  some  time 
in  the  French  capital,  in  hia  work  on  the  Steam- 

.._-  '""1)  ,i]]^dea  to  this  engine,  and  mentions 

original   nuchine,   which    the  French 


Mf  tiers.' 

As  the  early  date  of  this 
entitle  it  to  some  little  mo 
trivial  notice  bestowed  upon 
writera,  it  occurs  to  me  that 
not  be  inopportune  to  direct  attentioa  to  this  quota, 
tion  from  Lardner,  thinking  that  some  readers  oj 
the  Eholish  Hecoihic  wbo  lake  an  interest  in  e 
fair  and  impartial  history  of  the  looomutii 
intend  a  visit  to  Paris  during  the  season,  and  sup- 
posing the  machine  to  be  stiU  existent,  might  Ipu 
to  avail  themselves  of  the  oppoctuuity  of  examinl 
this  ancient  relic  belonging  to  the  history  of 
important  on  invention.  A.   Haiaon, 


igine  would  seem  to 
by  tha  generality  of 


imng 


DAX8. 

[30ai2.]— Will  W.  A.  Bom  (letter  30160]  be  good 
enough  to  enlighten  my  ignorance  by  telling  me 
what  leaaoc  he  baa  for  saying  that  the  Oilleppe  or 
any  other  dam  "can  never  buraf'f  If,  as  he 
states,  the  dam  is  of  earth,  let  me  tell  him  that  if  a 
leak  no  larger  than  a  knitting-needle  is  formed 
and  laf t  alone,  fhe  dam  is  gone,  however  substantial 
it  may  be.  It  there  is  an  iron  pipe  through  the 
dam  it  is  not  safe.  Unola  Bam. 

FSONT-aiJDE  t^THBB. 

[30213.]— l!f  reply  to   "F.  A.  M.'s"   letter  in 

Sjur  issue  of  July  26  r*  front-alide  lathe  by 
ament,  it  appears  to  have  been  made  3A  years 
ago,  and  thoroughly  tested ;  and  lathes  have  been 
rude  with  front  uidea  in  this  oonntry  qoite  as 
long,  and  have  not  met  with  approval  tnr  the  'cute 
Yankee,  nor  by  the  slow-and-snre  British.  First 
the  unequal  etrains,  second  the  interior  rigidly, 
have  been  the  reasons. 

About  seven  years  ago  we  advertised  these  Iront- 
slide  Lltbee,  and  stated  we  were  Open  to  make  to 
any  design.  The  result  wai  that  two  were  sold, 
and  txith  gave  a  fair  amoont  of  aatistaotion ;  but 
upon  the  whole,  taking  the  advantages  of  the  front 
slide  and  the  disadvantages  above  mentioned,  the 
purchasers  would  be  quite  as  wall  satisfied  with  the 
patterns  now  used.  Any  Eoglidi  maker  would  be 
willing  to  make  to  "  F.  A.  M's"  drawings. 

We  are  now  about  making  some  of  these  lathes, 
and  in  order  to  satiaty  the  requirements  of  intend- 
ing purdiasers,  ahall  be  pleaaad  to  have  aoggeetions, 
eiUier  through  your  oolumna  or  otherwise.  We 
propose  to  make  them  with  doulje  slot  bad,  similar 
to  the  new  Ko.  16  or  16  pattern,  which  ware 
dasigned  for  the  British  Oovemment,  and  will 
BrltannlA  Oo. 


BOSB-BNOIKBS. 

130214.]— In  reply  to"  F,  A.  M."  {letter  MIS4), 
I  have  again  to  remind  those  gentlemen  who  are 
interested  in  this  subject  that  it  will  be  qnite  neces- 
sary to  ask  their  questions  in  simple  and  specific 
terms,  so  that  everyone  may  understand. 

I  notice  that  "  C.  C.  E.';   usee  "  trade  terms ' ' 

turning  (oleariy  showing  that  he  has  been  under  the 
tuition  of  a  practical  man),  and  which  an  short  and 
expreadve.  As  far  aa  I  uve  heard,  Field's  engine 
U  SonecUy  described  by  "  F.  A.  H." ;  but  I  ^ink 
there  are  still  plenty  of  makers  in  England.  Mr. 
G.  Plant,  of  Birmingham,  made  one  to  my  specifi- 
cation not  many  yean  ago  ;  Hesars.  Birch,  of  Uan- 
Chester,  are  luiw  Bulged  upon  one;  Meaara. 
Uoltzapffel,  I  have  no  doubt,  would  be  pleased  to 
take  an  order ;  Hi.  W.  Mills,  Clerkenwell,  E.C.,  I 
auppose,  is  still  in  business ;  Mr.  Evans,  of  Wardour- 
street ;  Mi.  Milne*,  of  Bradford ;  Mr.  Hinea,  and  a 
Glasgow  maker  (whose  name  I  have  torgottmi)  are, 
or  were,  all  citable  men. 

But  the  facta  of  the  matter  are  these :  Engine- 
turning  is  oi^er  a  cloud — there  is  no  demand  for  it 
in  England,  and  in  the  U.S.A.  it  is  completely 
"played  out."  In  bank-note  work  it  is  super- 
seoed,  as  I  hare  before  said,  by  the  geometrical 
engraving  lathe,  and  which  is  qmte  ont  of  the  way 
of  an  amateur,  the  cost  being  £1,050. 

I  am  not  surprised  that  "  F.  A.  M."  should  have 
been  refused  a  sight  of  Mesan.  Bacon's  lathes,  it 
not  being  usual  to  allow  any  afrsnger  in  auch  work- 
roomsTl  cannot  blame  them,  aa  it  is  the  only  w»y 
to  keep  their  business  secrets  mtact.    The  ' '  medaf- 
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McDonald's  window  in  Qaeen  Yictoria-street.   The 
operation  ia  not  difficult,  being  mainlv  dependent 
on  the  exquijsite  fitting  of  the  apparaCus.    I  hare 
heard  my  old  master  call  it  *'  damaak  work." 
JulylS.  Norman  Maclean. 

BOSB-BNaiNE,   ENaiKB-TXJBNIKa   IN 

IVOBY,  Ac. 

[30215^ — I  AX.  much  pleased  to  see  that 
'*  0.  C.  £/'  has  found  time  to  write  again,  and 
hope  all  our  readers  will  deriTe  some  benefit  from 
the  present  correspondence. 

With  regard  to  *'G.  C.  E.*s"  classification  of 
rose-engines,  I  beg  to  di£fer  on  one  point  respecting 
No.  2 — ^that  watch-case  turners  do  not,  and  will 
not,  use  their  engines  for  any  other  purpose  than 
that  of  enfinne-tuming  cases,  dials,  and  other  small 
articles.  The  reason  for  this  is  patent  to  any  prac- 
tical man — ^yiz.,  that  the  stress  of  large  work  on  the 
cutting  slide  completely  destroys  the  delicate  "  set " 
of  that  part  of  the  slide-rest,  and  makes  the  turning 
of  a  gold  watch  bottom  a  serious  operation,  when 
it  is  remembered  that  if  a  *' waster"  occurs,  the 
workman  has  not  only  lost  his  own  time,  but  has  to 
nay  for  the  case  being  rebottomed,  as  well  as  the 
toss  of  the  gold  caused  by  re-melting.  In  other 
respects  Nos.  2  and  3  can  be,  I  think,  well  com- 
bined. In  days  gone  by,  before  I  got  into  business 
for  myself,  we  made  an  unsuccessful  attempt  to 
keep  one  of  our  rose-engines  (by  Fieldhouse — a 
real  beauty)  for  re-tuxning  watchcases  and  other 
light  work;  but  were  unable  to  do  so,  owing  to 
pressure  of  work,  and,  therefore,  any  cases  which 
came  to  be  done  were  the  cause  of  much  grumbling 
in  our  workroom  as  to  who  would  have  them  to  do, 
a«  it  involved  a  re-settinff  of  the  lathe  to  do  an 
hour's  work.  The  '^gotastone"  alluded  to  by 
"  C.  C.  E."  is  used  by  engine-turners  for  the  pur- 
pose of  brightening  the  edges  of  tools  after  sharpen- 
mff.  It  is  a  harti,  black  stone,  and  is  found,  I 
bttieve,  in  Asia  Minor.  It  requires  a  dexterous 
manipulation  to  pfroduce  the  desired  effect.  Other 
methods  of  polishing  the  cutter  are  used,  but  the 
main  effect  of  the  polishing  process  is  to  take 
the  grain  of  the  stone  from  the  facet  after 
sharpening.  In  regard  to  ivory-turning,  I  have 
often  been  called  upon  to  try  and  proauoe  some 
pleasing  bit  of  ornament  with  my  lathe ;  but  aa  this 
^'  trying  "  entails  a  great  expenditure  of  time  and 
money,  it  has  not,  at  present,  resolved  itself  into 
any  practical  form.  I,  too,  have  tried  the  sheath  or 
tube  on  the  shank  of  the  drill,  and  still  think  that 
that  is  the  simjUeet  and  most  practical  form  of 
engine  turning  in  ivory.  There  is  still  another 
method  practiKd  by  the  late  Jacob  Perkins  in  the 
year  1819.  (See  spedflcation  of  Patent  No.  4,400, 
October  Utb,  1819.  Republished  1868,  price 
4s.  2d.),  in  which  he  used  a  spring  for  gomg  over 
convex  and  concave  surfaces ;  but  I  do  not  think 
the  idea  of  much  account.    In  the  geomeMcal  en- 

Saving  lathe  there  is  no  moving  head-stock,  and 
is  subject  would  occupy  too  much  space  of  the 
"B-M."*'  to  give  a  fuU  description;  butif  "C.C.B." 
will  permit  me,  I  will  send  to  him  the  MS.  for 
perusal.  I  should  be  ^lad  to  see,  or  have  described, 
the  specimens  of  engme  turning  in  ivory  aUuded  to 
in  **  C.  G.  £.*s  "  letter,  as  I  can  hardly  believe  that 
the  engine-turning  of  ivory  is  a  lost  art;  and, 
finally,  given  the  lathe,  the  work  to  do,  s[nd  the 
pattern,  with  time  ad  lib.,,!  have  never  been  beaten 
yet.  Tiua  statement  applies  to  work  done  with  the 
rose- engine,  &c.,  as  I  am  but  a  poor  turner  other- 
wise, my  practice  being  confined  to  turning  rough 
wood  chucks  for  carrying  work  in  the  lathe,  &c. 

N.  Kaolnan. 
117,  Harwood-street,  Sheffield,  July  28. 


NIOXEL  OBUOIBLBS  AND  BASINS. 

130216.]— NiOKEL  crucibles,  such  as  are  commonly 
d  by  dealers  in  sdentifio  apparatus^  may  be  used 
instead  of  platinum  for  the  (j^uantitative  analyns  of 
silicates  which  require  fusion  with  sodium  or 
potassium  carbonate.  The  fused  product,  how- 
ever, must  be  dissolved  out  with  water  only. 
Nickel  crucibles  must  not  be  exposed  to  the  action 
of  dilute  adds  even  in  the  cold  for  any  length  of 
time. 

I  have  never  experienced  any  difficulty  in  com- 
pletely detaching  the  fused  mass  from  crucible  with 
boiling  water.  The  results,  compared  with  analysis 
made  in  platinum  crucibles,  are  perfectly  satis - 
fiactory  for  all  the  constituents  of  ordinary  silicate 
minerals. 

Nickel  crudbles  may  also  be  used  for  the  con- 
version of  Cr,0,  into  alkaline  chromates  bjr  fusion 
with  sodio  carbonate  and  potassic  nitrate,  but  such 
treatment  soon  iniures  the  crucibles,  and  thev  are 
evidently  unsuitaole  for  the  purpose.  But  it  is  in 
organic  work  that  both  the  crucibles  and  basins  are 
most  useful.  For  fusions  with  NaOH  or  KOH,  or 
for  strongly  igniting  with  lime,  baryta,  soda  lime, 
Ac,  they  are  distinctly  preferable  to  eitner  platinum 
or  silver,  and  I  thoroughly  believe  that  in  tuie  they 
will  entirely  supersede  the  latter  metal  for  fusions 
with  fixed  caustic  alkalies  in  organic  work. 

Nickel  crucibles  are  useless  for  weighing  ignited 
precipitates,  &o.,  as  they  alter  in  weight  upon  each 


iffnition.  For  fusions  they  should  be  protected  in 
the  same  way  as  platinum,  and  not  be  exposed  to 
the  direct  action  of  the  fiame.  Qub  oontaining 
much  sulphur  has  a  very  injurious  effect  on  the 
outer  surface. 

Wishing  to  ascertain  how  far  it  is  possible  to 
substitute  the  cheaper  nickel  vessels  for  platinum 
and  silver  in  such  work  as  above  alluded  to,  the 
condition  of  the  nickel  has  been  carefully  noted 
after  each  esporiment,  and  the  above  is  a  brief 
statement  of  the  results  of  such  observations.  The 
venels  used  were  those  ordinarily  sold  by  Messrs. 
Townaon  and  Mercer;  but  I  have  no  reason  to 
suppose  that  they  are  different  to  those  sold  by 
other  dealers.  I  mtend  to  make  some  experiments 
in  spinning  sheet  nickel  into  crucibles  and  basins, 
and  shall  send  you  the  results. 

H.  W.  Ooxistable. 

8,  Portugal-place,  Cambridge,  July  27. 

AHEBIOAN  OBaAN  v.  HABlCONrCTK. 

[30217.] — YouE  correspondent,  p.  437,  is  evi- 
dently a  poor  player,  otherwise  he  would  be  able  to 
get  plen^of  expression  even  out  of  an  American 
organ.  Harmonium  players  (?)  usually  like  a  lot 
of  noise,  instead  of  r^  musical  effect ;  hence  their 
preference  of  the  harmonium.  A  real,  good,  and 
artiMicslly  constructed  harmonium  is  a  very  rare 
instrument,  and  all  practical  men  are  fully  aware 
that  expression  is  more  easily  obtained  £rom  the 
American  organ. 

When  your  correspondent,  "  998,"  p.  437,  has 
had  more  experience  with  the  American  organ  he 
wUl  be  better  qu^fied  in  passing  a  more  correct 
opinion  about  the  expression  wnich  is  certainly 
obtainable  from  the  American  organ.  Both  he 
and  Mr.  Casson  would  instruct  your  readers  by 
answering  the  straightforwardquestion  put  forward 
by  "Organon,"  on  p.  459.  when  this  question  is 
correctly  answered,  wen  this  mysterious  subject  will 
be  settled. 

In  conclusion,  I  admit  that  the  harmonium  has 
more  body  of  tone  than  the  American  orffan ;  but 
my  louff  experience  of  both  enables  me  to  distinctly 
assert  that  expression  is  obtainable  as  much  from 
the  American  organ  as  from  the  harmonium. 

Swansea.  Q-.  Fryer. 

A  NEW  DBPABTUBE  IN  80IBN0E. 

[30218.]— Thb  Titnc8  of  July  23  gives  a  special 
paraOTaph,  and  ousht  to  have  supplemented  it  with 
a  leiMer,  on  the  following  startlmg  and  most  im- 
portant discovery — viz.: — "That  at  a  meeting  of 
the  Balloon  Society,  held  the  previous  evening,  a 
resolution  was  proposed,  seconded,  and  adopted  by 
the  chairman,  and  so  established  as  a  fact,  that  the 
unfortunate  collapse  of  the  *■  Eclipse '  balloon  was 
caused  by  the  gas  in  the  balloon  getting  mixed  with 
air  *  electricalfy  charged,'  and  so  causing  an  ex- 
plosion, without  ignibon,''  and  then  follows  a  sug- 
gestion for  ^scientists  to  discover  a  non- explosive 
gas. 

No  person  can  possibly  have  the  daring  temerity 
to  express  the  slightest  doubt  of  the  truth  of  this 
great  discovery  on  sudi  aeronauticaHy  high 
authority.  Up  in  a  Balloon. 

THB  HABDBNINa  AND  TBUPEBINa 

OP  STBEIi. 

[30219.]— Thanks  to  Mr.  Alfred  H.  Allen  for  his 
kind  notice  of  my  letter,  though  will  he  excuse  me 
for  saying  it  does  not  appear  to  have  been  very 
comprehensive  ?  I,  too,  am  disappointed,  and,  in 
fact,  much  chagrined  to  find  that  my  meaning  is  so 
hard  to  grasp;  for  it  would  seem  that  I  must  have 
been  very  unmtelligible  indeed.  L  do  hold  that  the 
hardening  is  due  to  the  carbon  assuming  the  diamond 
form ;  and  the  very  arguments  he  puts  forward 
against  it  are  among  those  that  confizm  me  in  my 
opinion.  The  tempering  of  glass  is  quite  consistent 
with  the  views  expressed  Tnot  too  plainly,  I  fear), 
in  tiie  latter  part  of  my  letxer ;  though  the  different 
character  of  the  tempering  is  what  may  be  expected 
from  tiievery  different  constitution  of  the  substances. 
As  to  the  condition  of  the  residue,  it  is  a  matter  to 
whidi  I  have  devoted  much  thought;  and  it  was 
the  proof  drawn  therefrom,  that  the  carbon  suffers 
some  diange  of  state,  that  first  inspired  me  with  my 

S resent  notion.  For,  as  I  particularly  pointed  out, 
^ere  is  a  remarkable  distmction  between  the  pre- 
cipitates obtained  from  an  annealed  and  a  hardened 
specimen  of  the  same  steel.  And  then  seeing  its 
intimate  diffusion  through  a  large  proportion  of 
iron,  it  is  evident  that  though  exhibitmg  some 
coherence  at  the  moment  the  iron  is  dunolved  away, 
it  must  easily  become  disintegrated  into  a  condition 
so  impalpable  as  to  be  unavailable  for  any  test  as  to 
its  physical  nature. 

I  once  thouffht  that  a  polishing-powder  of  some 
commercial  value  might  be  thus  obtained ;  but  of 
this  I  am  not  now  so  sanguine,  though  I  have  yet 
to  learn  the  manner  of  residue  left  from  chilled 
iron.  And,  further,  it  was  the  circumstance  that 
the  solution  of  this  residue  can  be  almost  entirely 
effected  by  the  application  of  heat,  that  led  me  to 
thuik  that  there  might  be  an  adamantine  form  of  the 


carbide  of  iron  whidx  would  not  be  of  so  dMDuallr 
inert  a  nature  as  diamond  pore  sod  simple.  UAj, 
the  limited  conditions  set  forth  in  the  lait  pangmll 
of  my  letter,  aa  arising  from  my  hjpothcaa,  woiS 
be  vioLited  did  aa  excess  of  carbon  orTStallue  froQ 
solution  in  molten  iron  in  any  higher  ions  thu 
graphite. 

Perhaps  I  may  be  bn*^tpr  ondentood  if  I  \nAj 
state  my  contention  thus— that  a  smsll  perooib)^ 
of  carbon  or  carbide  of  iron  may  be  cmtilliael  la 
situ,  from  its  solid  solution  in  iron,  by  soddeolj 
cooling  from  a  red  heat;  and  that  it  has  this  ^'. 
perty  m  virtue  of  the  great  variafcionB  in  its  ij^edfic 
heats  within  the  limits  of  the  tempering  tempetft. 
ture.    Most,  if  not  all,  substances  exhibit,  in  &  mn 
or  less  degree,  a  similar  rapid  increase  &ppn>&chio| 
their  mcdting  points;    and   this,  I  alio  oonte&i 
according  to  the  manner  and  medium  in  wbidi  thej 
are  ooolS  from  fusion,  has  much  inflaence  in  deter- 
mining their   ultimate   solid  form.    But  carbi&, 
silicon,  and  boron  an  altogether  peculiar,  is  neb 
showing  a  quite  anomalous  and  isolated  range  4 
variations,  at  a  temperature  far  removed  from  tbe 
point  of  fusion.    And  that  certain  compounds  oa.* 
taining   dther  of  these   substances  are  also  sui* 
oeptibb  of  a  great  change  in  their  physical  natoio, 
while  still  rotunin^  the  solid  form,  seems  to  me  to 
be  worthy  of  attention  as  indicating  some  oonnect)<m 
between  the  two  properties. 

WhUe  not  asking  acceptance  for  mv  tpecoUtiTi 
exposition  of  the  possible  process  of  ttie  change.  I 
think  it  can  hardly  be  disputed  that  the  soggostion 
as  to  its  nature  affords  the  most  complete  expUna* 
tion  of  the  behaviour  of  the  hardened  steel.  Tin 
alone  is  strong  presumptive  evidence  in  itsfsTcit; 
that  I  think  to  find  f  urtner  support  in  the  causes  thst 
may  bring  about  such  a  change,  is  the  natunl  out- 
come of  an  inner  oonsdouanesB  of  right.  Ea« 
perhaps  I  have  gone  asteay,  thou^  I  think  i»i 
Supporting  testunony  keeps  croppmg  up,  but  in 
sudi  chaotic  disorder  that  it  will  reqaire  great  uias 
to  arrange  it  so  as  to  be  dear  without  bemg  difittse: 
and  it  may  be  several  weeks  before  I  can  adTua 
the  theory  to  another  stage.  I.  Q> 


USEFUL  AXn  8CIEHTIFIC  NOTES, 

Standardiai&ff  Permanganate.— Many  aia- 

lysts  still  prefer  to  standardise  their  permangiaale 
with  pianoforte  wire,  but  the  trouble  alwaji  is  to 
exclude  the  air  after  the  iron  has  dissolved.  Jahod; 
operates  as  follows :— The  iron  is  dissolved  in  boilia< 
add  in  a  flask,  which  is  olooed  by  a  cork,  t^m 
which  goes  a  doubly-bent  tube,  tne  end  of  which  i> 
made  to  dip  into  a  beaker  containing  a  solnticin  i 
sodium  bicarbonate.  When  solution  is  coinpbir. 
and  the  liquid  allowed  to  cool,  the  soda  solatin 
finds  its  way  into  the  flask,  but,  no  sooner  have  i 
few  drops  got  in,  than  an  evolution  of  cubed' 
add  gas  drives  the  fluid  back. 

Why  Sixty  Seconds  Make  a  Uinnte,- 
Why  is  our  hour  divided  into  60  minutes,  ead 
minute  into  60  seconds,  ete.  ?  Simply  and  sold; 
because  in  Babylon  there  existed,  by  the  side  of  ths 
decimal  Bjrstem  of  notation,  another  system,  tb>* 
sexasesimal,  which  counted  by  sixties.  Why  tbc 
number  should  have  been  chosen  is  dearenobgt 
and  it  speaks  well  for  the  practical  sense  of  xho» 
ancient  Babylonian  merchants.  There  ii  no  numixr 
which  has  so  many  divisors  aa  60.  The  BabjlonuuL* 
divided  the  sun's  daily  journey  into  24paraBa^ 
or  710  stadia.  Each  parasang  or  hour  was  tab- 
divided  into  60  minutes.  A  parasang  is  about  i 
German  mile,  and  Babyloman  ostronooDien  oqc* 
pared  the  progress  made  by  the  sun  dazing  m 
hour  at  the  time  of  the  equinox  to  theproerai 
made  by  a  good  walker  during  the  same  time.  Wh 
aocompliahmg  one  parasang.  The  whole  oottne  fi 
the  sun  during  the  24  equmoctial  hours  wu  fised 
at24para8ang8,or720Btadia,or36a'.  Thisfyito 
was  handed  on  to  the  Greeks,  and  Hipparchos,  t^ 
great  Qreek  philosopher,  who  lived  about  1^)  i-c. 
mtroduced  uie  Babylonian  hour  into  £urf& 
Ptolemy,  who  wrote  about  140  ^.d.,  and  wh» 
name  stQl  lives  in  that  of  the  Ptolemaic  systea  y- 
aetronomy,  gave  still  wider  currency  to  the  Babf • 
Ionian  way  of  reckoning  time.  It  was  carried  al«^ 
on  the  quiet  stream  of  traditional  knowtcd^ 
through  the  Middle  Ages,  and,  strange  tosr.^ 
sailed  down  safely  over  the  Nisgara  of  the  Free^ 
Revolution.  For  the  French,  when  revolutioexaj: 
weights,  measures,  coins,  and  dates,  and  aobjecut; 
sll  to  the  decimal  system  of  reckoning,  weceindv^ 
by  some  unexplained  motive  to  respect  our  6cdi 
and  watches,  and  allowed  our  aials  to  mn*^ 
sexagesimal — that  is,  Babylonian,  each  hotf 
oonsuting  of  60  minutes.  Here  you  see  again  t^ 
wonderful  coherence  of  the  world,  and  how  f^ 
we  call  knowledge  ia  the  result  of  anBRl«*i>^ 
tradition  of  a  t^"M**'"g  desoendinf  fromiaShtf^ 
son.  Not  more  than  lOwut  a  hunared  ann»  ^'^ 
roach  ftx>m  na  to  the  builders  of  the  V^^^Jf 
Babylon,  and  enable  us  to  shake  bands  with^ 
founders  of  the  oldest  pyramida  aadtotbnkthtf 
for  what  they  have  done  for  oa.--lCAX  VxnzS^  * 
the  Fortnightfy  Jt€9i€W. 


Atro.  2,  1689. 
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%*  In  their  anncert,  Oorretpondents  are  reipeet' 
'y  requested  to  mentionj  in  ec  ' 
mmder  of  the  query  tuked. 


IW  --_-__--^       _ _    — ^- ___  —      —    _       __    _^_ 

fuUy  requested  to  mentionj  in  each  tnttaneef  the  title 
aadfi 


[67862.]— Distribution  of  Weig-ht.—"  Cas- 
pian "  begs  the  whole  question  when  he  says: 
"  Consider  the  weight  as  resting  on  four  pairs  of 
struts,  and  equally  distributed  over  each/'  This 
could  not  be  done  without  some  means  of , adjusting 
the  pressures  on  each  strut,  such  as  screwsy  wedges. 
&c. ;  but  this  was  not  ooniemplated  in  the  original 
query.  If  we  have  a  weight  supported  by  more 
than  three  struts,  and  require  to  determine  the  yer- 
tical  pressure  on  the  ground  of  each  strut,  the 
problem  is  indeterminate.  For  example :  Take  the 
usual  three-legged  camera  stand,  and  set  it  up  in 
any  position  with  the  camera  or  a  weight  on  the 
top.  The  pressure  on  the  ground  for  each  leg  can 
be  calculated.  But  now  suppose  a  fourth  prop  to 
be  added,  with  a  screw  presamg  on  a  spring  under 
its  foot  to  adjust  the  pressure.  It  is  evident  that 
the  fourth  prop  nught  De  made  to  support  a  ▼«!▼- 
ing  amount  of  wei^t,  hy  means  of  the  screw,  witu- 
out  disturbing  the  position  of  the  weight,  so  that 
the  problem  is  inaeterminate.  In  a  work  called 
"Economies  of  Construction,"  hv  B.  H.  Bow, 
O.E.  (Spon,  Charing  Crote),  I  find  the  following : — 
*'  In  the  tbree-limbed  support  there  can  be  no  doubt 
about  the  amount  of  stress  each  prop  has  to  with- 
stand ;  but  in  the  four-limbed  support  it  might  be 
aanxmed  that,  theoretiealiyj  each  prop  suppoited  its 
full  share  of  the  load,  but  m  reality  it  would  be  im- 
practicable to  cause  the  distribution  of  the  stresses 
to  approach,  with  certainty,  even  roughly,  to  such 
equouty,  and  then  a  very  slight  failure  of  the  foun- 
dations of  one  of  the  props  would  not  only  relieve  it 
from  stress,  ^ut  also  the  prop  diagonally  opposite 
to  it." 

Bath.  M.I.CE. 

[68104.] — Oaterins'* — ^Two  oorrespondents  have 
drawn  attrition  to  the  want  of  means  for  hot  air  to 
escape  from  the  measuring  vessel.  This  is,  of 
course,  necessary,  and  I  shomd  have  shown  it.  For 
measuring  variable  quantittes  the  veesel  is  generally 
of  glass — or  with  a  glass  face — graduated  like 
measuring  glasses,  and  with  a  loose  cover.  For 
measuring  one  quantity  only^  the  cover  is  fixed,  and 
is  provided  with  either  an  air-hole  closed  by  means 
of  a  float-valve  or  an  open  glaas  tube  of  small 
diameter,  in  which  the  riang  liquid  can  be  observed, 
&c.  Phos.  Bboit. 

[68813.]— Boff-Oait  Brake.— Why  not  fix  a 
brake  on  your  trap  like  the  one  shown  in  the 
sketch  below  P  The  rod  on  which  the  brake-block 
is  fixed  is  connected  at  its  fulcrum  to  another  rod, 
passing  through  plummer-blocks  on  the  bottom  of 


the  cart  to  the  other  side,  where  it  is  bent  down, 
and  has  a  block  fixed,  similar  to  that  on  the  side 
shown  in  the  sketch.  To  i^ply  the  brake,  pull  the 
handle  backwards.  It  can  be  held  in  any  position 
by  means  of  a  rack.    If  not  clear,  write  upain. 

Mbtbob. 

[68870.]->SUde-Be8t  on  GKhp-bed  Lathe.— 
To  A.  F.  Shazespeab.— My  slide-rest  is  of  the 
description  you  mention — i.e.,  for  use  on  a  stiaieht 
bed.  I  should  be  much  obliged  if  you  would  kindly 
inform  me  if  it  could  be  altered  so  as  to  suit  the 
gap-bed,  as  of  course  the  gap  prevents  my  using 
^e  slide-rest  dose  to  mandrel.  The  bed  has  a 
projection  on  each  side  similar  to  the  Y's  on  a 
screw-cutting  lathe,  but  square.  Any  hints  you  can 
give  will  be  gratefully  received.  F.  AuiEn. 

[68900.]-4maU  Water  Motor.— Several  water 
motors  have  been  illustrated  recently  (for  which  see 
indices) ;  but  I  think  the  querist  will  find  that  a 
turbine  gives  the  best  results.  A  dynamo  can,  of 
oourae,  be  driven  direct  from  the  turnine  (or  water 
motor),  and  if  the  water-power  can  be  obtained  for 
nothing,  or  practically  nothing,  the  dynamo  will 
give  the  electric-light  as  cheap  as  gas,  or  cheaper, 
according  to  circumstances.  Would  advise  the 
querist  to  look  up  his  back  numbers.  There  was  a 
good  deal  about  water  motors  in  the  last  volume. 

Nun.  Dob. 


[68904.] — ^Finlnffs. — Ordinary  finings  are  made, 
according  to  the  recipes,  of  lib.  isinglass  (finely 
shredded,  or  rather  chopped)  in  3  or  4  pints  of  sour 
beer,  dder,  or  weak  acetic  acid.  The  ismglass  must 
be  "  cut,"  as  it  is  called.  But  here  is  a  wrinkle, 
which  may  be  useful,  according  to  whether  it  is 
used  with  brains  or  not :  isinglass  is  simply  gelatine 
— glue,  in  fioct— so  that  as  isinglass  is  rather  ex- 
pensive, perhaps  gelatine  will  answer  the  purpose, 
or  even  a  good  ^lue — one  of  the  clearer  specimens. 
When  the  gelatme  has  dissolved  in  tiie  aad  liquor, 
add  some  more  beer  or  any  of  the  liquid  which  it  is 
required  to  "  fine,"  and  strain  through  a  cloth  or 
hair  sieve.  Then  add  more  of  tde  liquor,  and  the 
"finings"  are  ready.  They  must  be  stirred  up 
well  with  the  beer — ^'  roused,"  I  think,  is  the  term. 
A  pound  of  isinglass  will  make]  12  gallons,  and  a 
pint  or  a  little  more  is  enough  for  a  barrel  of  beer. 

Nun.  Dob, 


[68907.]— Gold  Leaf.— The  gold  leaf  is  put  on 
by  means  of  a  tip  and  a  brush.  The  surfiac0  to  be 
covered  is  first  coated  with  gold  size,  and  when  that 
is  "  tacky  "  (i.e.,  sticky  and  nearly  dry^  the  leaf  is 
placed  on  it,  and  worked  down  well  oy  dabbing 
with  a  soft  brush.  If  the  surfaces  are  flat,  of  course 
a  clean  bit  of  cloth  to  press  the  gold  leaf  down  is  all 
that  is  necessary ;  but  when  ti^ey  are  carved  and 
undercut  the  brush  is  almost  indispensable.  The 
leaf  is  lifted  by  touching  the  tip  on  your  greasy  hair, 
when  it  wiU  readfly  take  the  gold  from  the  book 
leaf.  Nun.  Dob. 

[68911.1 — ^Dead  Centre.  —  A  two  -  cylinder 
engine,  wbether  stationary  or  road-roUer,  has  the 
cranks  placed  at  different  angles,  as  in  the  looo- 
motive.  and,  therefore,  there  is  no  real  **dead 
centre."  With  single -cylinder  engines,  the  fly- 
wheel must  be  barred  round  if  the  piston  has 
stopped  at  a  dead  point.  In  the  case  of  locomotives, 
you  win  no  doubt  have  noticed  that  the  train  which 
should  go  forward,  at  times  goes  back  a  little  way 
first ;  but  that  is  because,  after  steam  has  been  shut 
off,  the  engine  has  run  on,  and  possibly  come  to  a 
stop  with  the  valves  in  the  "  doftd  "  position  or  on 
the  centres.  Then,  reversing,  a  little  steam  shifts 
them,  and  reversing  again,  me  valves  are  in  a  posi- 
tion to  take  steam  for  forward  gearing,  and  the 
cranks  being  at  different  angles  away  we  go  !  The 
steam  roller,  when  it  has  one  cylinder  only,  has,  of 
necessity,  a  fly-wheel.  Nun.  Dob. 

[68916.]— Auxiliary  Sorew.— Wm.  Hosken 
must  understand  that  a  screw-propeller  must  go  at 
a  great  speed  to  do  any  work  at  all.  His  screw 
turns  only  once  to  one  turn  of  the  handle,  which 
would  not  even  move  the  boat  without  exhaustive 
labour.  His  must  be  a  cramped  position  to  turn 
the  handle.  My  idea  of  a  large  wheel  acting  on  the 
small  screw-wheel  was  because  of  the  speed  re- 
quired. I  could  offer  small  alterations  to  simplify 
my  auxiliary  propelling  screw-rudder  such  as  should 
be  entertained  before  making  up.  I  shall  certainly 
put  my  plan  into  work,  but  am  too  busy  at  present. 

F.  C.  Baxbb. 


[68920.]  —  Ammonia  Motor.  — The  querist 
should  give  an  idea  of  which  ammonia  motor 
he  means,  because  there  have  been  several— ether 
motors  as  well.  All  that  can  be  said  is  that  the 
statement  he  quotes  requires  verifying.  It  need 
scarcely  be  mentioned  that  either  ammonia  or  ether 
engines  require  the  greatest  possible  perfection  of 
workmanship,  as  "escapes"  would  render  them 
intolerable.  In  America  they  tried  an  engine  with 
bisulphide  of  carbon  as  tiie  motive-power  vapour. 
Imagine  that  escaping— and  you  can't  well  pre- 

~.  L. 


vent  it ! 


K. 


[68921.1— Pedals  for  Piano.— The  levers  must 
be  skewed,  of  course.  See  p.  136,  No.  916,  for  an 
instance.  There  are  several  methcds  illustrated  in 
back  volumes.  M*  and  Co. 

[68922.]- 


are  Thlznblee  MadeP — 
"I'himbles."  of  course,  means  the  shields  for 
flngers  used  by  those  who  drive  the  needle.  They 
are  stamped  out,  spun,  or  in  case  of  precious  metals 
possibly  turned ;  but  in  the  majority  of  cases  they 
are  struck  up  from  annealed  discs  ox  metal  between 
a  die  and  a  sink — possibly  two  or  three.  The  in- 
dentations are  put  in  with  a  milling  tool,  and  the 
inside  is  genenuly  polished  in  the  lathe.  C-ommon 
thimbles  are  struck  up  by  one  blow  of  the  machine. 

Sensx. 

[68933.]— Eleotrical.— Under  this  caption  Mr. 
F.  W.  Mason  (p.  462)  speaks  of  "  bisulphuret"  (of 
carbon)  and  of  **  spt.  of  turpentine."  I  presume  that 
bisulphide  of  carbon  is  meant,  and  **  turpentine." 
According  to  certain  redpe  books  there  are  oil, 
essence,  and  spirit  of  tuipentine;  but  when  you 
come  to  inquire  you  find  that  the  oil,  the  essence, 
and  the  spirit  mean  simply  "turpentine";  but 
"  see  that  you  get  it."  Pernaps  Mr.  Mason  means 
something  else  by  "  spt.  of  tu^entine."  Anyway, 
it  is  advisable  to  be  correct  in  such  matters :  so  I 
venture  to  ask  if  there  is  anj  difference  between  the 
oU  and  the  spirit  of  turpentme  ?  Doubtful. 

[68941  .]—Oaee  -  Hardening.-''  Twisting  and 
bulging  "  have  nothing  to  do  with  case-hardening. 
If  the  articles  are  p^dsed  properly  in  the  case- 


hardening  box,  they  will  neither  twist  nor  bulge. 
Of  course,  the  querist  does  not  say  how  he  case- 
hardens,  which  may  be  the  *'  key  "  of  his  query. 

Slop. 

[68996.]— Telepbone.—It  is  difficult  to  answer 
the  query  of  "A.  B."  without  examining  the 
arrangements  of  the  telephone  circuit.  During  a 
thunderstorm  many  parts— nay,  all — of  a  telephone 
circuit  are  affected ;  out  "  A.  B."  does  not  give  an 
idea  of  the  arrangements',  nor  even  of  the  "  damage  " 
which  he  wants  to  rectify.  It  is  perfectly  useless  to 
put  such  queries,  for  those  who  could,  and  would, 
reply  if  a  clear  statement  of  facts  were  put  before 
them,  will  not  bother  themselves  to  find  out  first  of 
all  wnat  the  querist  means.  Surely,  when  informa- 
tion is  asked  for,  which  will  be  siven  freely  and 
gratuitously,  the  least  one  can  oak  tor  is  that  the 
questions  would  be  formulated  definitoly ! 

UEETHAT. 

[69001.1- Problem.  —With  fdur  weights  you 
can  weigh  from  lib.  to  301b.  inclusive ;  but  not  to 
40lb. — at  least,  I  do  not  think  so.  The  weights  are 
lib.,  3lb.,  61b.,  and  20lb.  each.  The  rule  is  as 
follows:  The  numbers  1,  3,  and  6  are  the  only 
ones  with  which  jrou  can  make  all  the  numbers 
from  1  to  10  inclusive.  Then  to  the  total  add  10. 
and  then  add  to  your  set  of  weights  a  weight  of 
that  denomination,  and  you  can  then  weigh  from 
1  to  the  total  of  all  your  weights  in  the  set.  For 
instance,  suppose  you  have  the  weights  lib.,  31b., 
and  61b.,  now  1  +  3  +  6  «  10 ;  add  10  more  s  20 ; 
then  add  to  your  set  a  weight  of  20lb. ;  then 
l4-3  +  6  +  20a30,  and  you  can  weigh  from 
lib.  to  30lb.  inclusive.  Again.  1  +  3  +  6  +  20 
•  30,  add  10  =  40 ;  then  a  weight  of  40lb.  Now 
30  1-  40  «  70,  and  you  can  weigh  from  lib.  to  701b., 
and  80  on.  With  lib.,  31b.,  61b.,  and  20lb.  weights 
the  way  of  weighing  is  as  follows : 


1  -1  20-(6+3) 

6-.(3-|-l)-2 


n  20  +  1 


3 

3fl 
6-1 
6 
6  +  1 


=3 

b4 
»5 
s=6 
-7 

(6  +  3)-l=8  (20  +  1)- 
6+3  -9  20-1 

6  +  3fl    -10  20 
New  York,  July  16. 


(20^1)-(6f3)  =  12  (20+3)- 
20-(6^-l)         -13  20^3 
20-6  =14  20+3  +  1 


(20  +  l)-6         •16  20+6-1 
(20+3)-"    "       " 


20-3 


3)-(64-l)«16  20  +  6 


17  20+6  fl 
» 18(20+6  f  3) 
b19  20  f  6  +  3 
-20  20  f  6  +  3 
Jat-Es 
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-27 
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-29 
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[69016.]— Bailway  Gradients.— The  following 
are  some  of  the  steepest  gradients  on  the  G.W.B. 
in  the  South  Wales  district  of  which  I  can  ascertain 
the  values : — ^Ponlypool-road  towards  Crumlin,  1  in 
45  and  1  in  65;  Crumlin  to  Llanhilleth,  1  in  43; 
Hirwain  Pond  to  Glynneath,  1  in  46  for  about  five 
miles.  There  are  steep  grsidients  at  Cockett  (both 
ways),  from  Dynevor  to  Neath,  at  Pyle,  on  the  Ely 
Valley  and  Forest  of  Dean  branches,  and  in  the 
Stroud  Valley,  but  I  cannot  tell  the  rate  of  rise  or 
fall.  On  the  Brecon  and  Merthyr  line  there  is  a 
long  incline,  said  to  be  1  in  37  for  seven  miles.  At 
Bhymney,  on  the  L.  and  N.W.B.  line,  I  recollect 
seemg  a  notice  board  indicating  1  in  32  (I  believe  I 
am  correct^,  and  from  thence  to  Ahexgavenny  there 
are  several  steep  banks.  Near  Abergavenny,  on 
the  G.W.B.,  there  are  gradients  of  1  in  80  ana  1  in 
81.  At  Bound  Oak  and  Brierley  Hill  there  are 
gradients  of  1  in  76.  I  have  no  reoent  table  of 
gradients,  and  on  some  of  the  sections  of  the  G.W.B. 
there  is  no  list  of  gradients  ^iven;  the  foregoing 
are,  therefore,  the  Mst  I  can  give.  C.  £.  B. 

[69063.]  —  Inoandeeoent  I«ig>hting  with 
Leolanohes. — ^It  is  venr  necessary  that  the  in- 
accuracy of  the  reply  by  K.  H.  Craven  to  this  query 
should  be  pointed  out.  When  did  he  get  1*4 
amp&re  from  an  ordinary  Leclanoh^,  ana  who 
measured  it?  Also,  how  would  F.  W.  Mason 
arrange  the  nine  ceUs  he  ad  rises?  If  in  series, 
wodld  he  expect  to  get  a  light  ?  I  think  both  the 
above  gentlemen  would  find  themselves  in  the  dark. 
The  last  reply  of  the  three  is  reliable,  and  the 
querist  will  find  that  less  than  12  large-size  cells 
will  be  of  no  use.  Couple  the  twelve  cells  in  three 
series  of  four,  and  the  tnree  sets  m  parallel.  If  the 
light  is  insufficient,  add  another  series  of  four  ceUs 
parallel  with  the  others.  W.  A.  Wai/tov. 

[69065.]— Blue  Salt.— To  "Youwo  Awaltot" 
AND  **Pbzkoipia." — ^Thanks  for  answers,  but  you 
have  not  rightly  read  my  query.  The  metallic 
substance  I  have  is  soluble  in  the  alkalies  AmHO. 
KHO,  NaHO,  and  their  carbonates.  I  do  not 
think  either  copper,  nickel,  or  chromium  forms  a 
soluble  blue  salt  with  all  these.  The  colour  is  ultra- 
marine. Tbus  Blub. 

[69066.]— Black  Keedles.-To  "  Pbhtoxfia." 
— ^The  black  needles  are  obtained  by  fusing  the 
suhstance  with  an  alkaline  carbonate  and  adding 
HfO  to  the  mass,  also  by  dissolving  the  substance 
in  HCl,  adding  Hg,  whica  forms  an  amalgam. 

True  Blue. 

[69067.1  —  Lavender  Bead.  —  To  '*  Youmo 
Akaltst.'' — ^Ilie  bead  is  same  colour  hot  or  cold, 
oxidised  or  reduced.  It  is  lavender,  or  pale  mauve ; 
excess  does  not  alter  it.  Formed  from  black  needles, 
as  above.  Tbuz  Blub. 
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Bldx."— ^a  ozids  or  miitun  of  oxidn  feim*  ■ 
iBTgndsr-puiple  bud  with  boax  befora  the  blow- 

S'pe ;  bnt  the  powder  ol  aome  miDcrila  coataimng 
e  euct  ^portion  of  bIIuU  (Kids,  patuh,  or 
litliiK)  reqtuate^  will  convart  &  colounev  bead  o( 
boric  add  oontauiiiig  black  oobalt- borate  balli  into 
a  bvd  hanng  pnoielT  the  tint  of  iKTeader. 
"Lendaaar,"  to  wbom  ''Young  Analyit"  relen 
Ton,  narer,  ao  tar  aa  I  can  aacertoin,  mentiona  the 
won  "  lavandar,"  aither  in  the  oriEinaJ  Qeniun, 
or  in  the  W"ffl''l'  txanilation  of  his  book  on  blow- 
pipe aiialnu-  Indeed,  I  beliere  it  wu  1  who 
uMmdneed  the  leim  "Lavender"  (which  I  ^t 
from  Werner  and  Jamieaon'a  lilt  of  oomparative 
ooloon}  into  thia  tabjeot.  So  far  from  being  "  a 
vagaa  dcdnition,"  ai^' Yotin^  AnaJyit*' oalla  it,  it 
iiue  only  taim  which  praciaelT  deonea  thia  exact 
abade  of  pale  poiple.  W.  A.  Boffi. 

[S9071.]— IiuteBtAiMOiia  Flkotoa.— Hie  Duud- 
muiQ  expoaoie  fen  itutantaoecma  objeda  Tviw  with 
the  aiie  the;  are  taken  oa  the  mate.  A  ihutttr 
worfciiig  at  fiOi  ol  a  aeoond  ia  haiul;  r^nd  enough 
tor  atreot  totam,  if  the  moring  objecta  aie  to  be 
about  I  the  diameter  of  the  pUta  (the 
*  -• ' —  -    Newman  ■hntter.  anQ   ._«  , 

_  on  ih« 

a  uaed,  the 

ior'the  prodaotion  of  lantern  aUdea,  where  abaolate 
aharnwaa  i*  nacawaij,  be  had  better  employ  more 
nqdd  plalea  and  a  ■nallv  atop.  With  a  good 
rectilinear  leni,  9  U.B.  onght  to  com  perfectW  to 
the  edges.  F.  H.  L. 

^09090.  ]--BiiB))t<m  Snrlnaa.— In  m;  reply  to 
thia  qneiy,  No.  2S2  diould  be  "  Bowtamt,'  not 
"Bowfont."      R.n.h.m,  which  "W.  B.C.  B." 

fhea  aa  TB,  I  know  to  be  76;  Knowle  ii  7B. 
72,  Chicheatar,  ii  now  altered  to  487.  The 
old  LandsE  and  Worthing,  Noa.  4A1  and 
tS2  were  bo^  iciBppBd  in  June,  1886.  Two  new 
tanka  came  out  in  May,  I8S6,  36i  Landng,  and 
365  Worthing.  C.  T.  D.  UuaHUi. 

[09090.]— SrlKhton  Bnrlnea.— No.  38  HOI- 
wall  (ISU),  12  Tulae  Hill  (1B7T      "  "  "  "0, 

18  LeadenhaU  (1870),  66  Toot  .t- 

cham  (18T1),  77  WoneiA,  78  B  a, 

80  Bookham,  83  Eariawood  (all  ig 

tothe^A"  or  Terrier  daia— '  I), 

99  Bordeaux  (187t),  107  Aldei  m- 

biifB(1876),  lU  Tronrille,  lit  n, 

123X«tpiora,  m  NaTarre,  127  ii 

Foligno,  136  Brindid  (1878),  I  .1} 

—theae  belong  to  the"  E"  dat. ,.62 

Penge,  172Ch^M«t«r,  178-193  bad  no  namea,  192 
(now  Jaoomb  Hood),  193  (now  FrecmantU),  198 
was  Dmyton,  231  Bottlngdean,  268  BMurda,  282 
BowtonL  2S3  NorbuT,  163  Hove,  161  Epeom,  176 
AnndeL  477  Btigale.  478  Shanklin,  179  Foliate, 
160  St.  Leonard'a,  181  Eaatboonia,  483  Victoria. 
Dan^  UarAall  haa  given  the  eooo*  wnmg.  401 
to  420  have  17|  by  26  cjlindar;  121  to  132  have 
161 1?  ^  oylindon.  Bbtiidfii. 

[69091.]— Aooldent  to  the  Boyftl  Tr«Iii— 
Tliere  waa  do  accident  of  the  kind  "  P.  H.  N." 
mention*.  Bat  in  1666  the  train  in  queetioiL  on 
arrival  at  HiUhin  Junction,  found  the  iiEnal  off 
for  the  (3reat  Northern  line,  but  upon  whiauin^;  the 

Sointa  and  aigoal*  ware  chanced  :  there  woe  neither 
slay  noraocidentto  a  Boyu  train.  Looo. 

[69091.]— Xidland  BnKinaa.— In  Tot.  XLV, 
p.  165,  I  nve  a  drawing  of  Midland  "iiinela" 
ennna  No.  37^  to  which  I  nfer  your  oorreapondent 
*'  WootoD  Bivera."  In  addition  to  Ou>  sngle 
enginea,  the  BO  to  S6  daas  of  oonpled  eugines  ran 
between  Lelceotar  and  London  from  1862  to  1870. 
I  aaw  the  Midland  engine  which  waa  in  the 
Welwyn  Toimel  aocident  paaa  through  Leiceiter 
on  ita  way  to  Derb^  tor  repairs  ;  it  woe  No.  181, 
now  IB!*.  It  mayintareri  your  mirotpondent  to 
know  that  Lut  week  the  new  aingle  eipm  engines 
(31  olaia)  commenced  to  work  the  Sootch  eipreaeea 
between  Loudon  and  Leiceater.  Sines  1S6T,  the  whole 
of  the  traina  running  between  those  pointi  have 
been  worked  with  coupled  enginea.  Steel  raila, 
which  enable  a  great  weight  to  be  placed  upon  the 

driving  irtiaela,  together  with  the  --■— '-  -^ ■ 

" '  "—  ^''^- -btleealeadto 

it. 
CuuBrr  E.  Stbettok. 
[6909S.]  —  South  •  Weatarn  Enrtnaa.^It 
"  P.  H.  N."  wiU  advertiae  hie  addreae,  I  ahall  b« 
glad  to  aend  him  a  complete  liit  of  nam«.  The 
maertion  of  even  the  63  he  aaka  tor  would,  I 
imagiae,  take  op  loo  mnch  qisce  in  the  "  B.  M." 
C.  J.  TiHousms. 

-The 

"  P.H.lJ^"  :— No.  9+  (March,  18731  ^aplin,  11? 
(1871)  Minerva,  !2t  (Feb.,  1871)  Jopiter, al*  (Dec, 
1H71)  Prince  (rebuSt  1886),  2at  (1872),  39"  (Feb., 
1871)  Wiaard,  10»  (187-1),  ll*  (Dec.,  1871)  Ajai, 
13*  (Jan.,  1873)  Milo,  S6t  Hentor,  tiOt  nSG6,  re. 
1886)  lla,p^,  66  (ISTO^)  Achillea,  83*  (Sep.,  1866) 


Sinm,  91t  (1868),  1091  Bocklia,  1121  Trent,  120* 

EO)  HscUa,  1611  (April,  1878)  Mbntrow,  162| 
y,  1878)  Manuon,  161  Shannon.  176t  (1869) 
m,  2211  Sootia,  2221  Cambria,  2231  (3oloaana, 
2211  QaUia,  2261  Hirbemiu,  226|  Angha,  221  to 
226,  all  built  1866.  Beferences :— (•)  4-o.  tenden, 
Oft.  ein.  wheela,  IT  by  22  cyl. :  H)  1-c  taodere,  6ft. 
wheeli,  17in.by  21in.  cyl. ;  (*)  B-t  gooda,  17in.  by 
22in.,  or  161in.  by  21in.  cyl.  Any  farther  informa- 
tion with  pleaaiire. 
Stony  Btrattord.  BETXOtm. 

(6909S.]— Bontli-WB«t«ra  XaclnM.  —  No.  9 
(Thaplin,  II  Hinerva,  12  Jupiter,  21  Prince,  26 
Qaialle,  3T  Arab,  30  Wiiard,  40  Wtndaor,  11  Ajax, 
12  Atlaa,  13  Milo,  11  Pluto,  16  Titan,  16  Minos,  17 
TauniB,  50  Buifalo,  61  Elephant,  66  Mentor,  00 
Sappho,  66  Achillee,  77  Wadfire.  83  Siren,  91  Spit- 
fire, 101  Tigreea,  106  Panther,  109  Boiilia,  112 
Trent,  120  Heda,  123  The  Di^  121  Saxon,  127 
Ooliath,  128  Samaon,  129  Albion,  130  Harold,  131 
Bnfua,  132  Conqueror,  133  Creacent,  131  Irouida, 


136  Canute,  136  Qoth,  137  Hnn,  138  Tandat,  130 
Lombard,  140  Oaul,  HI  C(dt,  112  Eugenie,  113 
Nelaoa,  111  Howe,  tlfi  Hood,  116  Tweed,  117  Lda, 
118  Colne,  110  Napolean,  160  Havelock,  161  Mout- 
niM,  162  Mairmon,  163  Victoria,  161  Nne,  166 
Oeuy,  166  Hogue,  161  Shannon,  170  Copid,  176 
Dragon,  22!  Sootia,  222  Cambria,  223  (Toloaaua, 
221  Qaliia,  226  Hibemia,  226  Anglia,  280  Fenia, 
392  Lady  Portnnontfa.  The  incloead  sketch  is  of 
Mr.  Beattie'a  7ft.  coupled -Biprcea,  Qyde,  built  at 
theNineBlmaworkain  June,  1869. 

C.  P.  DmrST  Mimnrii.T.. 

[69101.]— IMMUva  SiKlit.- If  "W.  F.  P." 
wul  pemaa  a  email  work  recently  publiahed  by 
Swan  Sonnenachnn  and  Co^  PatanuMtar-aquare, 
•stilled  "  Ilia  PhiloBO^y  of  Sight,"  he  will  derive 
mndi  informatiOD  and,  probably,  benefit,  at  the 
eabjectof  hia  qnary,  viz.,  "Defeotiva  Sight, "  ia 
therein  popnlailT,  tnit  azhanatavelv,  traitad  upon. 
B.  W.  F. 


pipe.  Examinethe  Joint  connecting  the 
supply  pipe  to  the  injector,  and  alao  the  valve  on 
the  aame.  Air  ia  drawn  in  there,  and  the  vacuum 
that  diould  be  formed  in  the  injector  ia  deriroyed  ; 
consequently  the  overflow  ii  caused.  The  water 
mnat  not  be  too  hot.  It  these  are  adhend  to,  all 
will  be  ri^t.  A  Fuzns  in  Need. 

[69116.1- Are*  of  Spherloftl  Zone.— In  my 
reply  to  "Snow  Cap"  in  lait  iaaue,  I  find  that! 
have  committed  a  nlly  error  which  is  tuffldently 
obvious    to   need  no  comment.     "J.  B.  C.'a "  is 


;7*'" 


A.  H.  O. 

[69117.]— B«ta Faxmit  me  to  point  out  one  or 

two  alight  errors,  either  of  the  pen  or  type,  in  m; 
reply  laat  week.  "  Haa,"  in  the  ISth  line,  ahontd, 
ot^conne,  be  "have"  ;  while  the  date  to  which  I 
offered  to  aupplj  the  formula  for  "  Compoond  Bat- 
attracting  Oua"  (vii.,  August  10)  was  partly 
omitted.  By  the  way,  a  oorreapondent  assures  me 
that  hs  finds  the  oils  equally  an  attraction  to  fish, 
and  therefore  now  always  puts  a  little  on  the  bait 
when  angling.  pEatJT  W.  STAKun-. 

6,  Billson-itreBt,  Poplar,  London. 

[69122,]- Dynajao  to  Ll^ht  |  Arc  I*mp.— To 
Ma.  BorrONE.— The  laminations  do  not  seem  to  act 
any  better  for  being  insulated  one  from  the  other. 
Many  makers  dip  the  lamiziations  in  shellac  varuiah 
or  coal  tar,  and  then  stove  them:  but  I  find  that  the 
natunU  scale  on  the  sheet  iron  inaulatea  them  mag- 
neticallj  juat  aa  well.  The  a^dle  muat  not  be 
wood,  bnt  good  steel.  If  of  the  Fadnotti  ring  type, 
the  armature  should  be  llin.  in  diameter,  about  ^. 
deep,  and  wound  with  211b.  No.  13.  The  field 
□u^eta  will  take  about  61b.  No.  11,  connected  in 
series  with  armature.  It  the  armature  be  of  H 
Siemens  ^iie,  one  aboat  6in.  loiu:,  2Jiu.  diameter, 
wound  with  abdut  lib.  No.  16  will  meet  the 
requirements.  The  field  magnets  will  take  about 
61b.  No.  14.  Speed  of  the  former,  about  2,000  revs. 
-'---'-"--,  3,000. 

S.  BorrOKB. 

[60123.1— Oommuta tor.— Remove  the  collector 
bars,  pack  the  hub  with  asbestos  millboard,  and 
separata  the  sections  with  thin  sheet  mica,  or 
aabeatos  miUhoard,  or  vulcanised  fibre.  When  the 
collector  ban  have  agaio  been  screwed  up  on 


per  minute  ;  of  the  lati 


11  probably  rconni 


huh,  the  eommntatoT 
up  on  the  lathe. 

[69123.]  — OomtDtltfttOT.  —  SDreIr  thii  qgeit 
has  some  temerity  to  undertake  the  repair  d  t 
dynamo  withoot  laiowing  how  to  do  it.  IhmuM 
the  armature  wins  from  the  commatalor  and  nb 
it  to  pieces.  BaUd  up  afreah  with  aabotca  aJU. 
board  -/fia.  thick  (before  oompnwa)  bctsta 
each  s^msnt,  and  a  fsmile  of  vnkanised  flbn, « 
similar  material,  to  keep  them  from  touil^;  it 
abaft.  When  all  ia  atrawed  up  tiriit,  teat  eidi  li. 
joining  pair  of  segments  with  a  battoyssd  pi- 
vanomettr,  and  aJaa  prove  that  sll  are  priesij 
insolated  from  the  nnndle.  It  may  thai  tit  tund 
up  true,  and  diould  a^ain  be  snbjecled  to  s  oi^ 
teat.  Next  test  the  ooila  of  armsinm,  sod  i(  l«^ 
perfect,  connect  Uiem  to  oonunatator  aa  Mm, 
without  knowing  more  of  the  omatrutioii  <k  ia 

W.  A.  Wttiai. 

[69126.]— BlMtrlo    BeU  -  Flzliis.-It  U  M 

naoeaaary  to  Milder  jointa  in  tubing.    Uts  tat.  a 

5in.ofaiise  larger  tube  to  form  aDckeli.   IIitir 

always  pulled  ii        ~ 

■'-  ' •-  -"-ratiu 

Jl  Joba,  bot  foe  iup 

n-eorared  win  uj 

,_ — Old  ca^boopoledtaiiHT 

(generally  qxiken  of  aa  the  oopps  or  caitm  wn], 
au  othera  ordinair  indianibber  coveied.   Oanfdh 
damp  plaoea.    r         " 


avoid  aU  damp  plaoea.    Cut  tnli* 
nnnd  file,  andaee  that  there  ia  no 

poariUe,  do   without  joints 


tube. 


Sfabx  Qxoiiq. 


[69I2e.]-Elaotrlo-Bell  FtodnB.-lt 
nnnecaasBjry  to  solder  the  joints  of  the  lini 
though  when  many  tubes  branch  into  i 
advisable  to  wrui  a  piece  of  thin  aheel  lead  icai 
the  joint  It  ia  beat  to  run  the  wires  at  Uu  at 
time  that  the  tubal  are  fixed,  in  prefeianoe  Co  driv- 
ing them  in  afterwards,  as  nnlaaa  gnat  care  b  Utci 
the insniatian  ia  liable  to  be  ft>yed  elf.  Tbid. 
vantages  of  the  ^wo  meUioda  are  fullj 
my    000^  '    ' 

Oattapandia 
when  the  wirea 


-   _    _  Ir  eiplaistd  a 

PiBCtica]    Bleotrio    BeU-FiOiu." 
will  be  found  to  be  the  best  innkiu 


Clean  well,  apply  a 


aesubjected  to  great  atiwn)i« 
changea,  such  as  being  alternatdy  dry  snd  daiit, 
when  indiarubber-cavsnd  wires  diould  bt  nK. 
No  more  wires  should  be  put  in  one  tabe  tliss  •£ 
slide  through  easily.  F.  C.  Aiuor. 

166,  Queen  Victoria- atraet,  E.C. 

[69129.]-0«neT«  'Watch  B«palts.-Dn1 
botch  your  Wfitoh  in  thia  way.  If  yon  «ai»l  ^ 
in  new  jewel  holsa,  send  and  have  on*  pel  ill" 
oompstMit  peraon :  it  reqnirea  more  skill  topgtiii 
braaa  one  than  to  set  a  jewel.  You  havea'tnic 
work  dean,  or  your  soft- soldering  ou^t  to  «isl 
little  eIqo  ditonde  snd  th 
ar  part  of  gas  Bame.    To  gin 

. hard  and  soft  aolderiog  would  n- 

qnire  quite  a  column  ;  but  I  hope  at  soins  tiai  D 
give  such  forthenseof  ^'roung  nmnbsn^^  of  l^ 
trade.  Clocks  should  be  cleaned  with  rotten-itux 
and  dQ,  and  plenty  of  elbow  greaae,  and  altcmnli 
pollidied    with  whitiag,   wasli-leaUier,  and  ^ilr- 

ShrfBeld.  Ex-Watcmum- 

[e913!.]-^iin  and  Planet  Xotion.— Mpova 
cannot  be  created  by  any  combinatjon  of  sisclt- 
nery,  IH.F.  roost  be  u^hed  tocxank  at  D  tooblui 
a  horse-power  from  Y,  friction  being  u^ltcui 
But  the  train  crank  C  beinE  6in.  oentrea.  tbetltf^ 
of  the  gear  in  this  caae  is,  the  caank  D  ol  2iii,  pn^- 
Ijcally  makes  100  revs,  per  minute  nnder  {nsmt. 
with  a  stroke  of  twice  (6  +  2]  inches,  oc  '.^ 
Then     ?^'^'™„   =    123'61b,  prcaenre  referred  Itt 

piston.  As  Uie  crank-pin  D  will  describe  an  e<lipt 
whose  periphery  =  t  (8  t  1)  inches,  the  iwii 
tangentiat  constant  pressore  on  the  cmnk-pisl^ 
.  .?5!?9?^_  =  106-31b.  What  would  scti* 
appear  at  F  depends  on  the  friction  ot  the  onsliD' 
tioo ;  it  effideucy  is  ),  60  per  oent.  mon  p»< 
muat  be  apphed. 

Liverpool.  W.  S. 

[60136.]— Cold  Tank.  — If  "Crotf  poi'.' 
sphon,  similar  to  a  load  trap,  in  his  liu.  "'' 
supply,  his  trouble  will  be  removed,  as  it  prenoi' 
cirailatlon  in  pipe.  A.  HobI'LT. 

[6913aj— Beriea  and  Shont,— To   Mi.  ^ 

log :  the  ahunt  for  incondeecont  and  foi  cliv(U! 
occDinulaton,  or  for  electroplating ;  the  rvayJ>- 
^Qund  tor  hige  installations  with  varvinp;  «<'"■ 
nces.     It  is  poaaihle  to  have laminatad  F.U.Vu^ 


n  fact,  the  C.C.  dynamo  i 
but,  practically,  there  ia  : 
itruetiou.    E^son  has  gii 


^ _  mScingdji'-c^ 

with  long  magnet  corsa,  and  unleM  Uu-n  an  *' '"' 
separate  pole-piecea  fas  in  the  TictedaBnA'  t^*" 
is  no  advantage  in  unng  Digrs  r 
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[69139.]— Ohromlo-Acld  Battery.— The  only 
objection  is  that  if  the  eix  sets  of  elements  are 
introduced  into  one  tray,  as  the  fluid  is  a  con- 
ductor,  you  will  set  little  or  no  current  in  the 
outer  circuit— in  other  words,  the  battery  won*t  act. 

S.  BOTTONE. 


[69139.1— Slx-Oell  Battery  in  One  Trough. 
—A  similar  question  was  put  in  the  number  for 
Deo.  26,  1879,  and  the  reply  of  Mr.  Soragne  will  be 
found  on  p.  416,  and  that  of  our  ola  contributor, 
Mr.  W.  J.  Lancaster,  on  p.  440,  Vol.  XXX. 
**  Sigma  *'  says :  "  It  is  not  true  that  the  elements 
will  work  properly  in  an  undiyided  vessel;  short 
circuits  are  formed  from  every  pair  to  every  other 
pair,"  &c.  Mr.  Lancaster  repues:  *'The  bichro- 
mate will  not  work  in  series,"  and  then  curiously 
adds :  **  I  have  never  ^et  been  able  to  work  effect- 
ively more  than  ten  bichromate  cells  in  a  trough." 
In  Niaudet's  "  Electric  Batteries,"  p.  224,  is  a 
description  and  engraving  of  M.  Trouvl*s  battery 
made  on  this  principle.  He  describes  the  battery  as 
**  a  certain  number  of  zincs  and  carbons  placed  m  a 
suitable  frame,  held  at  short  and  equal  distances 
apart,  in  such  a  manner  as  to  foim  a  single  element 
or  two  elements.  The  frame  in  which  the  plates 
are  placed  is  formed  of  ebonite,  and  held  at  the 
top  Dy  a  handle.  The  plates  are  immersed  in  a 
single  trough  containing  the  bichromate  liquid  or 
mixture,**  lulding :  '*  There  is,  to  be  sure,  a  certain 
loss  of  current  by  the  liquids ;  but  the  simpUcitv  of 
the  battery  more  than  compensates  the  fault  in 
<]^uestion.  The  battery  may  be  shaken  in  the  solu- 
tion bv  means  of  the  handle ;  this  agitates  it,  and 
contributes  to  the  depolaiisatioA."  I  nope  someone 
who  has  used  one  of  these  trough  arrangements 
will  tell  OS  of  its  capabilities.  M.M.I.S0.S. 

[69140.]— Leolanohe  Battery  Oonatmotion. 
—To  Mb.  BoTTOiVB. — Some  operators  copper  the 
€nds  of  the  plates  by  electrolysis  before  casting  on 
the  lead  caps ;  but  1  find  that  the  copper  corrodes 
more  quickly  than  the  plain  lead.  I  generally 
bore  tm-ee  holes  in  the  top  end  of  the  carbons, 
where  I  intend  casting  the  lead.  This  gives  more 
eurfaoe  and  better  contact.  You  will  find  one  part 
antimony  and  10  lead,  by  weight,  quite  sufficient. 
Melt  the  antfanony  and  lead  in  separate  ladles,  and, 
as  soon  as  the  antimony  is  melted,  pour  in  the  lead 
and  mix.    Do  not  cast  while  the  metal  is  too  hot. 

S.  BOTTOSTB. 

[69141.]  —  Produote  of  Oombnetion  of 
Petroletun. — ^Depends  on  the  purity  of  the  petro- 
leum. If  fairly  free  from  nitrogen  compounds,  and 
l>umt  with  a  sufficiency  of  air,  the  products  are  : 
Carbon  dioxide  CO,,  and  water  H,0. 

S.  B0TT02TE. 

[69142.]— Bisttllery.— In  answer  to  the  above 
the  writer  thinks  it  will  be  difficult  to  find  any  book 
that  treats  of  the  arranging  and  cost  of  distillery 
and  buildings,  every  nmker  of  these  apparatus 
having  his  own  method.  Having  erected  two  dis- 
tilleries for  the  distillation  of  strong  spirit  from 
wine,  I  nuijjr  be  able  to  assist  "  Worm,"  if  he  states 
what  matenal  he  wishes  to  distil  from,  and  what 
strength  he  wishes  to  make  hia  spirit  turned  out 
from  the  still.  J.  lUxaAT. 

2,  Colchester-road,  Walthamstow. 

[69143.]— Foliahing  on  Lathe.— Many  years 
ago  I  described  in  the  pages  of  the  **E.  M!."  how 
famously  the  Indian  turners  give  a  shining  gloss  to 
their  hard-wood  work.  I  had  occasion  to  make  a 
eet  of  very  small  file  handles  in  a  coarse  kind  of 
white  wood ;  when  they  were  removed  from  the 
pot  of  black  stain  they  looked  very  unpromising, 
and  on  drying  looked  rough  and  dim.  They  wero 
(Submitted  to  the  simple^  process  of  friction  in  the 
lathe,  while  revolving  at  a  good  speed,  each  piece 
was  separately  treated  bv  pressure  with  a  thick 
■slip  of  old  bamboo  (the  outer  or  rind  side  only  being 
used) :  this  silidona  substance  has  Uie  effect  of 
squeezing  a  surface,  and  also  of  producing  a 
durable  polish  which  can  be  further  improved  by 
rubbing  with  any  transparent  varnish.  It  is  cer- 
tainly twenty  years  ago  that  these  handles  were 
made,  and  they  are  stilTof  a  smooth  jet-black  done 
by  the  bamboo  burnisher  only.  I  used  knife-edged 
dips  for  any  hollow  ornamentation.  The  Indian  work- 
men use  their  lac  polish,  transparent  and  coloured, 
while  the  articles  are  revolving  in  their  rude  lathes, 
which  have  been  described  in  old  back  numbers. 

E08. 

[69146.]— 0.W.B.    Vamed    Karrow-G'auflre 
Enginea. — ^ThefoUowingareQ.W.  N.G.  expresses : 
—380  North  Star;  471  Sir  Watkin;  1118  Prince 
'Christian.  C.  F.  Dsndt  Matwhat.l. 

[69147.V-Oon'yerting  ICotor  into  Dynamo, 
•&0.— To  Mb.  S.  B.  Bottons. — ^The  armature  may 
'be  wound  with  No.  20  wire,  say,  about  lib. ;  the 
-field  magnets  with  between  41b.  and  51b.  No.  24 
isilk  covwed.  Couple  up  as  ahown  in  Fig.  29,  {  32 
•of  "  Electro-Motors."  This  will  give  3  amperes  at 
about  48  volts;  this  means  3  lamps  of  16c.p.  The 
•dynamo  described  in  my  book,  ''The  Dynamo: 
liow  Made/.'  takes  about  ^tfH.F.  to  drive  it.  Now 
y^H.P.  means  ^  of  33,0001b.  falling  through  1ft. 
in  one  minute,  or  3,3001b.  falling  lit.  per  minute. 
So  to  run  this  dynamo  for  two  w>iits  by  a  weight, 


you  will  need  a  tower  120ft.  high,  with  a  weight  of 
3,3001b.  The  diffennce  between  the  current  set  up 
by  the  Wimshurst  and  the  induction  coil  is  twofold. 
Ist.  The  latter  is  of  much  higher  tension.  2nd. 
And  is  alternate  in  direction  instead  of  being  con- 
tinuously in  one  direction.  Fizeau's  condensers 
will  do  very  well,  provided  the  insulation  is  good ; 
but  this  is  very  apt  to  break  down.  About  a  dozen 
square  feet  will  render  a  man  senseless  if  passed 
down  the  spinal  column,  and  would  probably  kill 
some.  S.  Bottons. 

[69150.] — Sensitive  Sound  Alarum.— If  you 
can  arrange  a  safetr-valve,  with  a  spring  lever,  to 
lift  with  the  desired  pressure  of  steam,  this  lever 
can  be  caused  to  complete  the  circuit  between  an 
electric  bell  and  a  battery,  so  that  the  bell  will  ring 
as  long  as  the  steam  pressure  is  sufficient.  If  the 
sound  of  the  bell  is  objectionable,  one  of  Bin- 
swanger*s  "electric  trumpets"  may  be  used 
instead  of  the  bell.  8.  Bottone. 

[691510 — Inoandesoent  I«amp  (Ediaon'e). — 
For  the  Edison  Swan  lamps  of  ^e  more  moaem 
construction  you  may  recKon  roughly  that  1  ohm 
measured  reauitanoe  corresponds  to  1  volt  required 
to  send  the  necessary  current  through  the  lamp  to 
light  it.  Hence,  if  a  lamp  measures  on  the  bridge 
100  ohms,  it  will  require  from  100  to  110  volts 
pressure  to  cause  it  to  give  its  proper  light. 

S.  BonPOHE. 

[69154.] — ^FhotograpMo. — ^Either  your  paper 
does  not  contain  any  free  nitrate  of  silver,  or  your 
water  does  not  contain  sufficient  chlorine  to  yield 
a  visible  precipitate.  Single  lenses  are  not  usually 
so  rapid  as  doublets,  the  aperture  being  so  much 
less.  Why  not  try?  While  on  this  subject  I 
should  like  to  say  that  I  have  found  hydroquinone 
such  an  excellent  developer  that  I  liave  entirely 
discarded  the  use  of  pyro.  With  hydroquinone  a 
snap  shutter  picture  on  an  ordinary  Dford  plate 
develops  with  an  intensity  equal  to  that  obtained 
by  hand  exposures,  whereas  vrith  pyro  the  picture 
is  invariably  thin.  Sx. 


[69156.]  —  Belazed  Throat.— Smokinff  has 
probably  produced  t^  affection  of  the  throat. 
Galvanism  is  the  proper  remedy.  I  have  known  it 
do  wonders  in  apnonia,  or  loss  of  vocal  power.  If 
you  can  afford  it,  go  to  a  well-known  electrical 
practitioner ;  if  not,  ouy  a  Pulvermacher's  chain  of 
50  elements,  applying  one  pole  to  the  back  of  the 
tongue,  the  other  outside  in  the  hollow  of  the 
throat,  fastening  it  there  with  the  tape  attached, 
half  an  hour  before  rising  from  bed— again  when 
you  enter  it— daOy.  Go  to  Pulvermacher*  estab- 
lishment, and  he  will  instruct  you  and  advise  a 
suitable  chain  g^tis.    Cease  smo'king.  Eoa. 

[69160.]— Jewelry.—  Tou  will  not  be  able  to 
colour  brooch  properly  again  owing  to  the  silver 
solder  and  9  carat  catch.  You  wul  have  to  get 
your  brooch  gilt.  Gold  will  not  colour  properly 
under  14  carat.  For  ordinary  gold  solder,  to  Idwt. 
of  18- carat  gold  add  lOgr.  of  suver  solder,  and  mix 
thoroughly  m  melting.  Gux  Jobitbon. 

[69l60.]--Jewelry.— The  best  plan  for  "Three 
Legs  "  to  colour  his  brooch  will  be  to  electro- gild 
it  as  he  has  put  a  9-carat  catch  on.  I  suppose  he 
will  only  want  small  quantities  of  solder,  uieref ore 
he  may  find  the  following  useful.  15-carat.  or 
coloured  gold :  12gr8.  gold  and  4grs.  silver  solder : 
9-carat  gold :  equal  parts  gold  ana  silver  solder.  I 
presume  he  knows  the  proportions  for  silver  solder, 
as  that  has  been  given  m  Mck  numbers. 

WoBziNO  Jbwellbb. 

[69161.]— Waste  Tin.— You  have  only  to  read 
the  article  on  this  subject  in  last  week's  issue  to 
see  that  the  process  is  commercially  a  failure. 

Sx. 

[69163.J— Djmamo.— To  Mb.  Borroins.— For 
constructional  details  of  Brush  machine  I  must 
refer  you  to  Prof.  Silvanus  Thoxnpson*s  **  Dynamo- 
Electric  Machinery,"  or  to  Vol.  XXXYI.  page  517, 
of  the  Ekoush  Mxchanio,  where  you  will  mid  the 
required  sketches.  As  to  amount  and  size  of  wire 
to  produce  sufficient  E.M.F.  and  current  to  feed 
twMve  16c.p.  lamps  of  100  volts,  you  will  need  an 
armature  aoout  oin.  diameter,  wound  with  41b. 
No.  16  wire.  Your  No.  22  will  come  in  for  the 
F.M.'8,  but  will  be  of  no  use  for  the  armature,  as 
it  would  not  carry  the  reauired  current.  About 
151b.  No.  22  on  the  fields  wul  give  good  results,  if 
in  idiunt  with  armature.  S.  Bottonb. 

[69165.] — ^Bunsen  Oells. — ^Hake  up  a  mixture 
of  lib.  chromic  add  and  loz.  chlorate  of  potash. 
(Ussolved  in  1  pint  of  water.  Add  to  this  7  fiuia 
ounces  of  strong  sulphuric  acid,  sp.g.  1,840.  When 
cold,  place  in  the  porous  cells  along  with  the  carbon. 
On  the  zinc  side  put  sulphuric  add  1  part,  water 
12  parts.  If  your  porous  cells  are  |^d,  and  the 
caroon  contacts  not  corroded,  this  mixture  will  run 
your  lamps  for  12  consecutive  hours. 

8.  Bottonb. 

[69166.J— I<ager  Beer.— I  am  afraid  Mr.  Timp- 
son  will  find  it  imposnble  to  brew  Lager  beer  in  tne 
small  quantity  he  proposes,  and  with  the  apparatus 
at  his  command.  The  mashing  process  in  the  manu- 


facture of  lager  beer  is  very  complicated.  The  fer- 
mentation is  produced  by  an  entirely  different  yeast 
to  the  one  used  in  this  country,  and  is  carried  on  at 
a  temperature  which  requires  the  use  of  large  Quan- 
tities of  ice.  He  may  produce  apleasain,  ught- 
drinking  beer  in  the  following  manner.  He  will 
require  a  tub  of  Sgals.  capadty,  with  a  wooden  tap 
near  the  bottom,  the  inlet  of  whidi  must  have  a 
small  wicker  strainer  secured  to  it  to  prevent  the 
graixis  escaping  when  the  wort  is  drawn  on.  He  must 
provide  himself  with  141b.  of  ground  malt,  41b.  of 
flaked  *'  rizine,"  and  21b.  of  susar,  which  may  be 
ordinary  cane,  but  would  be  mu(£  better  glucose  or 
invert  sugar.  He  now  boils  four  gallons  of  water, 
puts  it  into  his  mash-tub,  and  waits  until  its  tem- 
perature falls  to  185**  Fahr.,  then  with  the  aid  of  a 
thick  stick  stirs  in  his  malt  and  rizine,  taking  care 
to  secure  an  even  mixture  free  from  lumps.  He 
covers  the  tub  with  a  blanket  or  rug,  and  lets  it 
stand  for  two  hours ;  at  the  end  of  that  time  he — 
slowly  at  first,  more  quickly  afterwards — draws  off 
the  wort  into  some  receptacle,  pours  six  gallons 
more  water  at  180^  Fahr.  on  to  nis  malt,  and  lets 
stand  another  hour.  He  now  draws  this  off.  pours 
hot  water  at  180°  Fahr.  on  to  his  grains,  ana  lets  it 
run  through  until  his  quantity  of  woi^  amounts  to 
12  gallons.  The  whole  of  the  wort  must  now  be 
put  into  a  copper  of,  at  least,  15  gallons  capadty, 
from  \Vb,  to  fib.  of  hops  (according  to  taste)  added, 
and  the  whole  boiled  vigorously  for  two  hours.  The 
sugar  is  best  added  a  quarter  of  an  hour  before  the 
end  of  the  boiling  process.  Strain  the  boiled  wort 
through  a  sieve  to  separate  hops,  cool  down  to  60" 
Fahr.,  and  add  ^Ib.  good  stiff  Inrewer's  yeast. 
(German  yeast  is  not  to  be  recommended.)  Let  the 
whole  work  for  two  days,  skim  off  the  head  of 
yeast,  and  run  off  into  cask.  There  should  be  a 
little  over  after  cask  is  filled  quite  up  to  bung-hole, 
which  may  be  put  into  a  stone  bottle.  Leave  the 
buiig-hole  open  for  a  few  days,  remove  the  yeast 
whidi  works  out,  and  fill  up  from  the  stone  bottle. 
When  fermentation  is  pretty  well  over,  bung  up 
cask,  keep  for  a  fortnight  or  three  weeks,  and  then 
tap.  Take  care  that  all  utensils  used  are  scrupu- 
lously dean.       Walteb  J.  Stkxs,  M.I).,  F.C.S. 

[69169.1— Telephone.— To  Mb.  Bottonb.- Two 
wires  will  be  the  best  way  to  connect  receiver  and 
transmitter.  You  can  use  an  ordinary  electric  beU 
in  drouit,  provided  you  have  a  switdi  to  disoonnect 
telephone.  Parchment  is  the  best.  The  tension 
can  be   obtained  and  maintained  by  means  of  a 

2>ring  head  like  a  drum  head,  if  used  with 
edanchd  or  other  battery,  the  rods  may  be  soft 
iron ;  but  they  are  usually  good  steel  magnets.  If 
the  wire  is  not  smaller  than  No.  20,  six  No.  2 
Leclanch^  would  give  ample  power  to  work 
through  the  circuit.  S.  BonoNS. 

[69170.]— Oonneoting  Single-Needle  Inetm- 
menta.— <*  E.  E.  B."  should  get  Casseirs  '*  Tech- 
nical Educator,"  Vol.  I.,  and  refer  to  pages  369  and 
401 ;  he  will  soon  see  then  where  ne  is  wrong. 
Almost  every  book  on  the  telegraph  gives  a  diagram. 
See  Preece  and  Sivewri^ht*s,Pre80ott*s,  Langdon's 
''  Application  of  Electndty  to  Bailway  Working," 
and  many  others.  M.M.I.S0.S. 

[69171  .]->Speed  Bagnlaton.—'^  F.  C."  stated 
the  case  very  plainly  and  neatly. 
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And  asy  is  in  feet,  while  H  is  in  inches,  b  c  must  be 
multiplied  by  12,  whence 

H  -  12-6  V  =  ?^:??5. 

N* 
Liverpool.  W.  S. 

[69173.]— Bynamo.-To  Mb.  Bottons. — Arma- 
ture 3|in.  diameter,  l|in.  deep;  wound  with  lib. 
No.  20.  Field-magnet  cores  l4in.  diameter,  5in. 
long;  wound  with  51b.  No.  22,  in  i^unt,  with 
brushes.  S.  Bottoite. 

[69174.] — Cocaine. —Allow  me  to  recommend 
the  '* tabloids"  of  cocaine  for  the  purpose  you 
mention.  They  are  far  more  handy  than  the 
solution,  will  keep  indefinitely,  can  be  carried 
everywhere,  and  one  cannot  make  a  mistake  in  the 
dose.    Of  all  chemists.  Sx. 

[691 74.]— Oooaine.  — Thebest  form  of  administer- 
ing cocaine  for  sea-sickness  is  in  doses  of  ^  o!  a 
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rin  of  hydrochlorate  of  cocaine  to  loz.  of  water , 
be  given  ereiy  two  or  three  houra.  Ab  one 
who  has  had  aome  experience  in  the  use  of  this  drug. 
both  in  hospital  ana  private  practice,  I  woma 
kindly  advise  inquirer  to  proceed  in  his  experiments 
with  caution.  I  have  used  cocaine,  both  internally 
and  ae  an  injection,  and  I  am  bound  to  sa^^  the 
results  are  very  various,  and  in  some  cases,  highly 
unsatisfactory.  As  an  iniection  hypodermic), 
cocaine  possesses  strong  locai  anissthetic  properties, 
but  it  is  troublesome  to  use  owing  to  the  uncertainb^ 
of  its  action.  Administered  internally,  cocaine  acts 
by  producing  temporary  paralysis  of  the  nerve 
endmgs  in  the  coats  of  the  swmach,  and  when  given 
in  this  manner  also,  its  action  cannot  be  depended 
on,  as  it  affects  some  jiiatients  very  much  more 
readily  than  others,  wrong  coffee  should  be  at 
once  given  to  a  person  suffering  from  an  overdose 
of  cocaine,  whicn  manifests  iuelf  by  producing 
great  excitability,  followed  bv  faintness  and  general 
apathy.  One  point  more :  the  solution  of  nydro- 
cmoratemustbe  abeolutely  fresh,  as  decomposition 
very  rapidly  takes  place,  and  the  dose,  if  tnen  ad- 
ministered, is  highly  dangerous.  J.  Wegt. 

[69176.]— ^  Oygni.— In  answer  to  "Beta"  I 
would  remark  that  as  6  Cygmi  is  a  binary  star,  the 
angle  naturally  varies  in  different  years.  The  angle 
is  now  about  312°  and  the  distance  1'65". 

H.  Sadlbb. 
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UNANSWERED  QUERIES. 

<»» 

2^  nmmbtn  and  HUm  of  qt^erita  wkieh  remaim  vnan^ 
amend  /or  Jl»«  wmJu  ore  iMsrtoi  in  tM»  Uat,  tutdif  aUU 
wuam»end  are  rtpMUd  four  waeAw  <nfl^rwordt.  We  imat 
tmr  raadera  uriU  look  over  the  lUt,  and  and  wAol  information 
tJkjf  can  for  the  hen^t  of  their /Mow  eontribmiora. 
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The  plan  of  voting  in  assemblies  by  means  of 
the  electric  current,  and  thus  avoiding  uie  time  lost 
in  making  divisions,  has  been  before  the  French 
Chamber  of  Deputies,  and  a  nmort  on  the  subject 
was  presented  by  M.  Montant  bust  November.  In 
that  report  the  advisability  of  employing  a  machine 
which  would  indicate  not  only  uie  total  votes 
*'pour*'  or  "centre"  a  measure— that  is  to  say, 
the  *'ayes*'  and  **noes*' — ^bat  also  the  number  of 
voluntary  abstentions  from  voting,  as  distinct  from 
the  number  of  absentees,  is  ref  errea  to.  Such  an  ap- 
paratus has  been  devised  by  M.LeGoaziou.  Onevery 
desk  in  front  of  a  member  is  plaoed  a  small  box  fitted 
with  two  handles,  which  the  membo:  works  when 
registering  his  vote.  The  right  handle  registers 
his  "aye,*'  the  left  his  "no,"  and  both  moved 
simultsjieously  indicate  his  abstention  from  voting. 
The  results  are  printed  by  means  of  electro-magnets 
in  a  receiver,  and  are  visible  at  a  glance.  Provision 
is  made  for  a  member  to  recall  and  correct  his  vote 
during  the  time  allowed  for  the  purpose. 

Thb  latest  noveli^  in  military  inventions  is  a 
vegetable  cartridge  shell,  to  which  French  perio- 
dicals are  calling  attention,  lliis  invention  would, 
no  doubt,  become  of  neat  importance,  should  the 
results  that  are  claimed  for  the  same  be  confirmed. 
A  Frenchman  (M.  Bieunait)  is  said  to  have  found 
the  means  of  repladng  the  metal  ^ell  of  cartridges 
by  one  of  a  vegetable  composition,  which  will  be 
entirely  consumed  in  firing.  This  cartridge  scarcely 
weighs  one- half  of  a  metal  cartridgeTuie  price  is 
considerably  less,  and  its  use  will  do  away  with  aU 
the  drawbacks  attached  to  ^e  extraction  of  the 
shell  after  each  shot.  As  the  metal  shell,  however, 
secures  the  closing  of  the  gun,  M.  Bieunait  has 
invented  a  new  contrivance,  wnich  may  be  easfly 
affixed  to  every  gun  at  a  small  expense,  and  whicb 
would  give  to  his  vegetable  shell  the  same  advantage 
as  posaesaed  by  those  now  in  use.  The  employment 
of  these  new  cartridges  would  enable  soldiers  to 
carry  twice  the  number  now  allowed,  and  thereby 
the  difficult  problem  of  the  supply  of  ammunition 
in  battle  would  be  greatly  mmymiA»^Eng\ne€r, 


• •-*-• 

[68178.1— Compo.— Will  say  reader  kindly  inform  me 
how  to  make  a  mack  oompontion  that  I  oan  ran  into 
moulds,  and  become  hard  immediately  on  becoming  cold, 
and  to  withstand  adds  f  I  have  tried  several  things,  but 
they  are  not  satisfactory.— W.  H.  F. 

[69179.T— Sand  and  Water  Trough.— I  shall  be 
much  obliged  if  anyone  will  tell  me  how  a  stream  of  sand 
i|nd  water  oan  be  arranged  to  flow  upon  a  stone  for  glass- 
cutting.  I  have  tried  more  than  once,  but  the  sand  either 
chokes  the  flow  or  poon  down  in  excessive  quantity.  To 
rotote  paddles  in  the  vessel  to  keep  the  sand  in  sus- 
pension would  probably  succeed,  but  would  be  too  incon- 
venient—C.  C.  E. 

[69180.]— Blowpipe  Lamp. —What  is  the  beet  sub- 
stuute  for  Bunaen  burner  where  gas  is  not  available  !— 
Prac.  Chem.  Studkht. 

[69181.3— A  Patent  Teleacope.— I  have  been  a 
reader  of  "Ours"  ever  since  the  fifth  or  sixth  vol.,  and 
read  almost  evervthing  it  contained,  either  astronomical 
or  optical,  up  till  now,  but  do  not  remember  seeing  any^ 
thing  about  a  patent  telescope.  liist  night  a  friend  of 
mine  asked  me  to  look  at  a  telescope  which  he  bon^t  at 
a  sale  about  two  months  ago,  and  on  evamining  it  I  at 
once  confessed  my  total  ignorance  as  to  its  uaes,  or  why  it 
was  patented.  If  I  try  todesoribeit,  our  kind  '*  F.R.  A8." 
or  some  other  optical  or  aBtronomical  reader  may  be  able 
to  enlighten  me  and  my  friend.  It  is  10}  long,  and  con- 
taias,  as  far  as  I  could  see,  three  lenses  and  two  plane  re- 
flectors. The  object^lass  is  about  Ijin.  in  diameter,  fitted 
into  a  tube  which  tapers  off  and  carries  a  smaller  leos  at 
about  2|in.  behind  toe  o.g.,  and  juat behind  this  small  lens 
is  reflector  No.  1,  whldi  does  not  completely  fill  the  tube, 
but  allows  some  of  the  rays  of  light  from  the  o.g.  to  pass 
by  it,  which  passhig  through  another  small  lena  fat  the 
eye  end)  are  mteroepted  by  reflector  No.  2,  and  thrown 
out  through  a  hole  in  the  tube  to  the  observer'a  eye. 
What  are  its  uaes  f  On  the  outaide  tube  is  engraved,  **  C. 
Varley*8  Patent  Graphic  Telescope,"  —  Thk  Onicxu 
Bbicklatxr. 

[69182.]— Flute.- 1  have  a  flute  which  I  believe  to  be 
a  trood  one.  It  in  oocus-wood,  with  ei^ht  keys  and  tuning 
dide.  Now.  I  have  been  trying  to  play  it  for  six  months 
without  satisfying  myself.  For  instance,  I  never  can  feel 
sure  that  the  note  £,  second  octave,  will  come  true,  and  I 
have  never  ffot  lower  C  out— the  one  which  is  actuated  by 
the  lower  of  the  two  keys  which  are  worked  by  fourth 
flnnr  of  right  hand  (lowest  note  on  instrument).  A  little 
heip  on  this  point  from  any  of  our  readers  who  have  had 
experience  would  be  greatly  esteemed.  I  should  like  to 
know  which  kind  of  flute  is  best,  ordinary  or  Boehm,  and 
why.  Also  please  say  which  is  the  best  book  on  the  con- 
section  anoplaying,  one  which  goes  thoroughly  into  the 
subject.— F.  RowLBY. 

[69183.]— Pearson's  Orrery.— Could  any  of  your 
readers  inform  me  in  what  book  I  could  obtain  fuU  in- 
formation about  the  construction  of  this  well-known 
orrery,  the  number  of  wheels  used,  and  how !  Also  number 
of  teeth  in  each  wheel,  and  the  respectiye  trains,  and  the 
results  obtained  from  the  several  movements.— OaasRV. 

[69184.]— Boring  Holes  in  Wood.— I  have  a  lot  of 

iin.  holes  to  bore  in  wood  sideways  lOin.  deep  in  the 
fcthe.  I  have  a  brat  American  twist  bit,  but  cannot  keep 
it  straight.  If  it  meets  with  a  hard  place  it  goes  crooked 
and  spoils  the  work.  The  bit  doesn't  seem  strong  enough. 
The  ]u)le  is  no  guide,  as  the  bit  diminishes.  Would  the 
Morse  drills  cut  wood  I  Endways  they  look  very  strong 
and  regular  in  sise<— Twist  Bit. 

[68185.]— Inoandesoent  Lamp.— I  have  one  of  Mr. 
Bottone's  5c. p.  lamps,  and  one  of  the  terminals  has  broken 
off  level  with  the  glass.  Is  it  possible  to  mend  it,  and  the 
best  means  of  doing  so !— T.  8. 

[68186.]— Sn^ine.— Would  any  reader  kindly  let  me 
know  what  womd  be  the  power,  at  SOlb.  pressure,  of  a 
steam-engine  of  4|ia.  cylin^,  12m.  stroke,  and  flywheel 
4ft.  diam.,  and  about  2{cwt  ?— Bbadbb. 

[68187.1— Polsurlsed  Xdjprht.— In  a  recent  discourse  at 
the  Boyal  Institation,  Prof.  Silvanas  Thompson  stated 
that  a  film  of  indigo-carmine  polarised  light  nearly  as  well 
as  a  slice  of  tourmaline,  at  a  cost  of  a  fraction  of  a  penny. 
As  a  good  tourmaline  costs  £2  or  £3,  the  films  in  question 
wUl  be  a  boon  to  students.  Can  any  reader  give  informa- 
tion respecting  induro-carmine,  and  the  preparation  of  the 
polarising  films!  Thirty  or  forty  years  ago,  Dr.  Hera- 
path,  of  Bristol,  discov<a«d  polaxuing  films  (named  after 
nim  Herapathlte)  made  from  sulphate  of  quinine  and 
iodine.  Tneae  acted  admirably.  I  succeeded  in  making 
some  fine  films;  but  could  not  preserve  them.  They 
slowly  dtisfloWed  in  the  Canada  balsam  in  which  they 
were,  mounted.  Has  any  improvement  been  made  in  the 
preparation  and  mounting  of  these  films  T— £.  W. 

[69186.1— Condensing  Bzhaust  SteantL.— In  what 
way  can  X  best  and  cheapest  render  to  water  the  exhaust 
steam  of  ah.p.  steam  pumping  engine,  which  it  is  proposed 
to  fix  aoo  yards  below  surface  in  a  colliery  1  Theqoantityof 
steam  will  be  that  resulting  from  about  2,000cft.  at  601b. 
super-pressure  in  its  fresh  state,  or  some  8.000o.ft.  at 
atmospheric  pressure.  To  convey  it  to  the  surface  in  this 
form  would  be  expensive  and  inconvenient ;  nor  is  it  con- 
templated from  want  of  room  to  use  an  ordinary  air-pomp 
and  coDdenaer.  The  water  which  the  en^e  will  pump 
about  200cf t.  per  minute,  may  be  used  either  before  or 
after  passing  the  pump,  but  all  bock-pressure  must  be 
avoided.  If  a  measure  of  vacnum  could  be  obtained  it 
would  be  all  the  better.  What  amount  of  cooUna  surface, 
supposing  the  water  to  or  from  the  pump,  passed  through 
a  series  m  small  tubes  placed  in  a  chuoiber,  into  which 
and  around  the  tubes,  the  exhaust  steam  is  injected, 
would  be  necessary,  the  water  being  of  about  60deg. 
Eind  advice  will  oblige.— M. 

[69189.]— Kean  Stroke  and  Pressure.— The 
vibrating  radial  piston  of  a  steam-engine  working  in  an 
indoaed  segment  of  a  drole,  is  S0|in.  long  from  Boss  to 
outer  working  periphery,  24iii.  from  vibrating  centre,  and 
12in.  wide,  thus  the  wondng  area  is  246  Bq.iD.  The  peri- 
phery moves  Itin.,  and  the  point  at  boss  inn.  per  stroke. 
At  what  noint  in  this  woriong  length  of  SOfin.  is  the  mean 
stroke  to  oe  taken  !  Simposing  steam  being  nsed  of  20ib. 
pressure  per  square  iaoh,  and  noiv«xpansively,  iroold  it 


be  correct  for  foot-pounds  of  work  per  stroke,  to  maltMy 
this  mean  stroke  by  srea  of  piston  as  shove,  sad  by  iOU>* 
— M. 

[68190.]— I*ap  and  Lead. -The  lap  on  the  tteca 
side  of  a  slide-valve  is  l^in.,  that  on  the  exhaust  nd«  is 
Jin.,  and  the  lead  is  (in.  Find  the  opsntng  fcr  exhssa 
which  the  valve  gives  at  the  lower  port  when  the  piston  ig 
at  the  top  of  ita  stroke.  How  csn  this  be  found  when  the 
travel  ofthe  slide  and  the  width  of  the  steam  ports  ve 
not  stated  t—K.  Buoca. 

[69191.1— ^Elaotrio  Motors.- Would  Mr.  Bottoae 
give  advioe  on  following  I  Ihaveaet  of  cartings,  mtfd 
sketch  inclosed.    I  wish  to  know  what  nse  wire  to  viid 


them:  what  battery  to  use.  jsnd  what  power  to  en^ 
from  same  ss  a  motor.  Also.if  usedas  a  dvnanw, jraj 
wire  and  quantity  I  should  wind  same  T  what  h^f  * 
would  light,  and  how  to  oonaeetmp  to  get  hert««»- 
What  power  will  it  take  to  work  same  as  dynsmo  I--'- ^ 

[6W9«.]-Deodoriainflr  Oarb<m.-I  shall  W]»iJ 
any  one  can  advise  me  ol  some  nwans  whajjy ao« 
deodorise  white  carbon,  such  as  is  used  ^[**  *^ 
carbon  light  Co.  I  want  to  use  it  m  V^^V^" 
eesthetin  composition ;  but  find  tHe  odour  very  <*;*»fL 
able.  8permsestiwooMdo;btttitistooexpe«^JS 
other  substance  of  a  similar  nature  to  white  taiwm  vwh 
do.— G.  OowpsB. 

[69l98.}-Chrondc-AoidC^a.--l«s2rUusto^ 

kind  answers  to  my  query  re  ParsiBmngUOTflBf- ^SP 
Mr.  BotCone  kindly  give  me  the  mtmben  of  tte   a>* 


not  be  used  In  soUSfiag  enwiqwans y    a  »*a\;^ 

heard  that  resin  is  the  jB^wllihig.    ^^JS^JS 

B.M.F.ofabatt«yin 

of  ceils  have  an  X.M.r 

^tflti :  and  what  would 

iathebss^—- '-* — *- 

oandlfr^ 
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would  3  pint  ditomicyttcid  oella  gire  with  a  nritable  motor : 
and  what  power  would  S  quart  oella  ^ve  f  Sappoang  a 
batterr  of  six  oeUa  (thre»  cells  only  of  which  are  used  at  a 
time)  driving  a  motor,  how  could  a  self-acting  switch  be 
made  to  turn  the  current  off  the  spent  battery  to  fresh 
one  T  That  is  to  say,  when  one  battery  is  spent  tiie  con- 
nection would  automatically  be  broken,  ana  made  good 
with  the  reaerye  battery.— Elbctsic. 

[69194.]— Blectro-Motor.— To  Ma.  Bottowh.— I 
have  made  a  motor  as  described  in  Feb.  8,  article  IV.,  and 
cannot  get  it  to  work.  I  woidd  like  to  know  if  it  is  wound 
right.  I  have  wound  both  magnets  same  as  bell  magnets 
are  woimd,  and  wish  to  know  if  they  are  right. — T.  S. 

[09195.]— Ij.N.W.  Tanks.— Will  some  one  kmdly 
give  a  sketch  and  dimensions  of  8079,  a  small  4-couplea 
tank,  with  outside  cylinders,  as  used  in  working  small 
branches,  such  as  Leighton  Buxzard,  Newport  PagneU, 
Stony  Btratford ;  also  of  engine  and  crane  combined,  as 
used  in  Wolverton  carriage  work»— Bstxohd. 

[09196.]— Speoiila.—Is  it  worth  while  for  a  private 
inaivid  oal,  who  wishes  to  grind  a  speculum  for  Newtonian, 
to  try  also  to  cast  his  own  glass  T  If  so,  are  there  any 
books  on  the  subject,  or  other  means  of  gaining  the  in- 
formation requind  t — Spbculatob. 

[69197.] — Magnet.— In  the  *'  S.M."  of  June  14,  page 
823,  appears  an  article  on  a  strong  electro-magnet ;  the 
wire  used  was  No.  14  American  wire  gauge.  Will  some- 
body kindly  say  with  which  No.  of  the  B.w.O.  this  corre- 
sponds ! — tLohLAim, 

[69198.]  —Dry  Battery.  —What  is  the  white  substance 
which  is  between  the  sine  and  carbon  in  Dr.  Oasaner's 

Ektent     element  T  —  And   what    is    its    composition  !— 
OLLAXD. 

[69199.]— Launch  Engine  and  Boiler. —To  **T. 
C,  BaisTOL,*'  OR  OraBBS.- Have  bought  small  engine  and 
boiler  (seoond-hand)  for  launch,  and  am  rather  in  the 
dark  with  several  things.  The  engine  is  verticil,  screwed 
to  boiler,  Sin.  stroke,  3|in.  bora.  The  i)orts  appear  to 
have  been  altered :  so  should  be  vrry  pleased  if  yon  would 
give  me  measurements  to  get  best  reaulta  at  80  to  8blb. 
DoUer  pressure ;  the  eccentrics  tbroir  {in.  The  boiler  is 
vertical,  3ft  Sin.  by  1ft.  9in.  inside,  firebox  16in.  by  16in., 
with  one  cross  tube  4in.  dia.,  and  has  four  vertical  tubes 
suspended  in  fire,  made  as  follows :-- about  Sin.  of  lln. 
pipe  acre  wed  in  firebox  crown,  then  an  enlarging  conpUag, 
with  Sin.  of  2in.  piping  and  plugged.  Are  these  of  any 
ose,  or  would  annular  tubes  be  better  t  If  so,  kindly  say 
how  they  are  made  and  put  in  7  I  find  in  the  chimney, 
which  ia  6in.  dia.,  a  4}in.  cast-iron  pipe,  with  the  space 
between  well  xmmmed  all  round  with  borings  or  cement, 
making  the  funnel  quite  an  inch  thick.  What  purpose 
can  this  be  for,  as  it  goes  right  down  to  firebox  crown.  Is 
it  of  any  use  ?  If  our  friend  will  kindly  give  his  valued 
opinion  on  the  above,  it  will  be  of  great  aervice  to— 
IIlunchy. 

[69200.]— Observatory. —Having  received  no  advice 
as  to  the  construction  of  a  small  observatory  at  the  top  of 
a  London  house  [query  69061].  I  b^  to  bring  the  matter 
again  before  the  readers  of  the  "Esolish  Mkch4.mio." 
True,  "  C.  M "  said  It  was  of  no  use  erecting  one  on 
account  of  the  vibration,  as  no  power  over  00  ooum  be  used 
— a  good  reason  for  not  erecting  one  at  aU.  But  aa  I  find 
an  open  window  of  a  house  in  a  row  running  nearly  N  and 
8.  so  inconvenient  that  even  for  that  low  power,  an  unin- 
terrupted view  would  be  a  gain,  I  shall  oe  glad  if  some 
<me  who  has  such  an  observatory  in  London  or  some  other 
town,  would  furnish  mo  with  the  neoeaaary  detaOs  to  con- 
atruct  one  at  a  amall  outlay.  At  night  there  is  little  traffic 
in  the  immediate  neighbourhood ;  but  if  the  distant  traffic 
affects  all  the  buildings  in  London,  even  then  I  ahall  not 
be  worse  off  than  I  am  on  that  score  at  an  open  window 
as  far  as  vibration  is  concerned.— O.  Q  B. 

[09901.1 —  Pills:  Mechanical  Assistance 
"Wanted.- I  want  to  make  an  arranoement  for  filling 
small  boxes  with  pHls.  Beoeptade  holding,  say,  |lb.  in 
tin  box,  with  outlet  tube  diameter  of  pills,  and  abont  9in. 
long.  Pills  must  fall  out  of  hole  in  single  file  down  the 
tube.  Have  difficultv  at  the  neck  where  tube  joins  body 
of  tin.  Mechanical  device  for  letting  pilla  through  with- 
out any  choking  up  will  greatly  oblige.— Pills. 

[60208j-OBonlsed  Water  fbr  Xoatli  Wash 
and  Offensive  Breath.- What  it  it  T  Detaihi  will 
•blige.— PiLLf. 

[6930&]— Secondary  Battery.— I  am  oonstrueting 
a  secondary  battery.  Could  any  of  the  readers  of  the 
"  E.H."  gmde  mo  in  the  construction  of  it  T  Is  it  smrftuw  of 
secondary  lead,  or  greatest  quantity  of  lead,  that  gives  the 
greatest  amount  of  ampere-hours  capacity  T  If  I  nad  four 
sheets  of  lead  to  the  pound.  Sin.  broad,  and  4in.  looff ; 
then  say  I  had  sixteen  sheets  of  lead  to  the  pound,  the 
same  breadth  and  length,  which  of  the  two  aeta  would  I 
get  the  greateat  number  of  ampdro-honn  out  of  t  If  it  ia 
surface,  and  not  quantity,  why  use  such  thick  leads  in 
large  secondary  batteries  T  I,  as  wdl  as  others,  would  be 
very  much  obliged  to  any  who  could  e3q;dain  this.— A. 
W.J. 

[00204.1- Vulcanite  Polishing.— Win  some  reader 
please  ^ve  particulars  of  the  process  by  which  the  black 
vulcamte  stems  of  tobacco  pipes  are  polished ;  and  if  the 
same  proceaa  could  be  made  applicable  to  general  vulcanite 
workf— VuPOBi. 

[68206.]  —  Eleotrio  I«l9ht  Battery.  —  Gha  any 
electrical  friend  please  tdl  me  how  many  quart  cells  of  a 
Fuller  battery  wul  be  required  to  light  aaffloieetly  a  6-volt 
6ap.  lamp ;  and  if  double  the  number  wUl  be  required  to 
light  two  such  lamps.  Zinc  with  sulphuric  acid  in  porous 
pot,  and  two  carbons  with  bichromate  and  aul|diano  acid 
m  outer.— Old  Subsobibbb. 

[60806.]— Kalt  Vinegar.— Can  any  of  your  readen 

Sve  me  partieulan  of  how  I  can  make  malt  vinegar  (say 
0  gallons),  and  whether  I  should  raquira  a  license  !— 
Vbbt  Bona. 

[69907.1— Balance.— Can  anyone  tell  me  of  a  pubUca- 
Hoa  which  will  clearly  explain  the  system  of  muandng 
commercial  books  and  method  of  drawing  balance  sheets 
by  the  complete  double-entry  system,  and  also  by  Ihe 
mdversal  ayatem  of  kee|nng  aeconnta  without  a  general 
ledger  for  entering  the  numthly  totals  (rf  the  subildiary 
books  1- QOlLL. 


[68208.1  -  Stained  Glass.— When  I  was  at  York 

Minster,  I  was  told  (by  the  i>cnion  showing  me  round)  that 
the  sun*s  rays  after  passing  through  the  old  stained  win- 
dows, do  not  show  any  colour,  whereas  modem  stained 
windows  do  im)duGe  ccdour.    Is  this  a  fact  I— Spibb. 


Lw..-^.J.l— Barometer. — I  have  an  instrument  of  the 
wheel  type,  but  it  is  rendered  useless  a^  the  mercury  has 
become  aetached  in  several  places.  How  can  I  get  the 
little  sections  to  unite !  Does  the  mercury  require  clean- 
ing T  Is  it  possible  for  me  to  put  it  right,  or  must  I  take 
it  to  an  optician !  What  should  be  a  reasonable  charge ! 
— AnfosraBBs. 

L682l0.1-Deodorisinff  Fish  Oils.- I  should  be 
greatiy  obliged  to  any  of  your  readers  who  can  inform  me 
as  to  the  b^  method  of  deodorising  and  refining  fish  oils 
for  the  purpose  of  soap-making.-  -Polo. 

[68211.]- Measuring  Steam.— As  I  supply  several 
tenants  with  steam  from  my  boiler,  I  am  at  a  loas  to  know 
the  best  way  of  charging  the  same,  so  as  not  to  err  much 
on  the  one  side  or  the  other.  Is  there  such  a  thing  as  a 
meter  or  other  register  to  indicate  the  quantity  passing 
through  a  pipe  ?— J.  T. 

[69212.]— What  is  a  True  Elizabethan  Twist  P 

—Is  it  correct  to  call  any  kind  ot  twisd  Eliseabethan !  How 
are  twists  msde  in  quantities  !  I  have  just  seen  specimens 
of  twisted  balusters,  which  I  wbk  told  were  simply  done 
by  hand,  and  do  not  take  long.  Would  not  an  engineer's 
Hide  lathe  with  a  revolving  eatter  do  them  much  quicker  ? 
— *«  A.  a* 

[60213.]— Ginger  Beer.— What  is  the  percentage 
of  spirit  m  ginger  beer !  What  is  a  ginger-b«er  plant  T 
I  have  just  seen  one  which  looks  like  soaked  tapioca,  in  a 
jug — some  pieces  of  ginger,  augar,  and  water  are  added 
every  day.  It  produces  a  mg  full  of  liquid  which  appears 
like  ordinary  gmgerbeer.  Is  this  wholesome  T  The  plant 
grows,  and  some  has  to  be  thrown  away  every  week! 
what  is  this  plant,  a  fungus  1   Does  it  furnish  the  ferment ! 

— P.  A«  A. 

[68214.]— Bell  Indication.— Would  a  reader  kindly 
suggest  ways  or  means  to  effect  the  following !  The  door 
of  mv  shop  is  left  opten  all  day.  At  different  periods  of 
the  day  my  work  is  situated  in  a  room  behind.  When  in 
this  room  I  am  so  situated  that  I  cannot  see  my  shop  door, 
the  structure  of  the  shop  inconveniently  hiding  it.  If 
possible,  I  WAnt  to  construct  a  bell  or  any  other  in^nious 
article,  so  that  the  moment  a  person  enters,  it  might  be 
indicated  in  the  room  inside.~J.  L.  B. 

[68216.]— Beprodnoinff  Photographs.— I  fre- 
quently see  advertittemcnts  running  as  follows:— "^ix 
eabinet  photos,  for  ds.  Bend  cabinet,  which  will  be  r^ 
turned  uninjured."  How  are  these  done  t  Is  the  original 
photograph  taken  off  the  mount  (if  so,  howT),  and  a 
paper  n^^ve  taken  from  it,  or  how  t  Also  by  what 
method  are  the  miniatures  similar  in  stse  to  postage  stamps 
done,  of  which  60  can  be  had  for  about  Ss.— Puoto. 

[69216.]— Kodel  Locomotive.— I  have  a  boiler,  4in. 
dtam.  Sin.  long,  whidi  I  want  to  make  into  a  model  loco- 
motive. Can  any  reader  tell  mo  what  sise  cylinden  I 
would  require  ?— Locomotivb. 

[68317.]— Odourless,  ChHonrless  Disinfectant. 
— ^wanted  as  above,  if  one  is  known,  or  one  suitable  to  be 
added  to  soap— must  not  stain.- Eticbb. 

[6921&]— Odour  of  Decomposition.— Can  any  of 
our  readers  inform  me  of  a  chemical  giving  off  an  odour 
similar  to  the  decomposition  of  flesh !— wanted  for  attract- 
ing flies  for  a  fly-paper.— Epicbb. 

[68218.J— Dynamo.— To  Mb.  Bottobb.— Would  Mr. 
Bottone  please  state  how  many  ordinarv  bichromate  cells 
would  be  necesiary  to  work  the  small  dynamo  he  ad- 
rertises  to  light  two  6-Tolt  lamps  ?  Would  a  small  model 
engine  be  of  sufficient  power,  or  could  he  suggest  some 
cheap  motive  power  f  Would  the  said  dynamo  charge 
small  accumulator  t    If  so,  of  what  aize !— Lux. 

[68220.  j— Silent  Alarom.-I  wrote  last  week  in  the 
Mutual  Aid  Column  of  the  Weekljf  Times  and  Echo  about  a 
silent  alarum,  and  was  told  this  paper  would  be  the  best. to 
oain  information  from.  Will  some  one  kindly  tell  me  if  there 
u  such  a  thing  as  a  silent  alarum  !  What  I  mean  to  say 
is,  one  you  could  fix  someway  so  as  to  keep  from  waking 
others  up,  as  I  have  to  get  up  very  early. —W.  W. 

[68221.]- Lathe  Matters.— I  have  been  fitting  a  set 
of  iron  change  wheels  to  5tn.  lathe,  and  find  the  teeth  so 
hard  it  is  impoaaible  to  turn  theor  edges.  How  is  this 
overcome  ?  What  sort  of  cutter-frame  and  what  kind  of 
ontters  are  used  for  fluting  taps  and  cutting  teeth  in  gun- 
metal  change  wheels?  Being  desirous  of  making  a 
cutting  frame  for  thi*se  purposes,  I  should  be  glad  of  a  de- 
scription or  reference  to  back  numbers.  Many  have  been 
desoibed  in  the  last  few  yeara,  but  some  have  gear  wheds, 
which  would  be  bevond  my  caiMbilities.  while  the  others 
may  be  only  used  for  purposes  for  which  I  should  not  re- 
quire them.— F.  M.  C. 

[68222.1- Discharge  firom  the  Ear.— Will  anvone 
kindly  tell  me  how  to  cure  an  obstinate  discharge  from 
the  ear  T  I  have  had  local  medical  advice,  but  do  not  tret 
relief ;  no  pain.  Have  used  glycerine  and  borax.  gaUic 
acid.  Arc  t>octor  sava  it  is  a  perforation,  which  makes  me 
dear.  I  don*t  mind  that  if  I  can  stop  the  discharge. 
Have  the  teeth  anvthing  to  do  with  it,  because  they  are 
decayed,  but  have  oeen  stopped.— Baauic. 


"ouia" 


[68228.]— Steam  I«aQnch.— Would  any  of 
kindlv  give  full  paitioulars  of  engine  (vertieal  type  pre- 
ferred) and  propiBllor  suitable  for  driving  a  launcn,  21ft 
long,  6ft.  boim,  and  15in.  diaught,  at  a  speed  of  eight 
miles  an  hour,  and  against  a  stream  running,  say,  four 
miles  an  hour !— Taupo. 

[68224.]— Kedical  Ooil.— I  have  a  coil  wound  to  give 
primary  shock  only.  It  has  a  lin.  core,  and  outside  diam. 
of  coil  22in.,  wire  No.  18.  Could  I  not  get  a  greater  shock 
if  I  rewound  it  with  three  layers  of  No.  i8,  and  the  rest 
No.  32,  84,  or  86t  Please  state  which  is  best,  and  could 
the  present  diameter  of  coil  be  profitably  exceeded! 
Length  4|in.— A.  Hobdat. 

[68225.]— Electric  I«amps  —During  the  winter 
months  business  takes  me  out  driving  a  great  deal  during 
the  night,  though  probably  never  more  than  four  hours  on 
one  journey ;  hot  driving  ovar  commona  and  waste  plaees, 
I  require  extrsmely  good  lights.  I  have  been  advised  to 
bav9  a  pair  of  S-oaadle  lampa,  and  a  biohromata  battegry. 


I  am  told  the  aolution  ooata  next  to  nothing,  and,  in  fact, 
my  flmt  adviser  says  all  will  work  most  pmectly,  and  cost 
very  little  more  than  tilie  lights  I  have  hitherto  lued.  My 
next  adviser  savs  anything  will  give  moire  satisfaotlon 
than  electricity  for  my  purpose.  He  says  the  lamps  themp 
selves  will  last  only  40  hours,  and  to  replace  them  the  cost 
will  be  4s.  each,  and  that  the  jolting  of  the  cart  will  be 
most  injurious  to  the  light,  &c.,  &c  Will  some  praotiosl 
electrician  advise  me?  1.  Cost  of  two  5-Gsndle  burners 
(they  will,  of  conrae,  be  fittei  into  n^  present  lamps), 
and  how  long  will  they  last.  2.  Cost  of  chaigingbattezr. 
How  many  hours  will  a  charse  last,  and  how  much  would 
the  battery  weigh  ?  3.  Is  there  an^  possibility  of  seeing 
anything  of  the  kind  before  purchasing  (near  liondon}  ?— 
E.  W. 

• 

[68226.1 —Electro-Plating. —I  have  commenced 
electro-plating,  and  use  the  bichromate  of  potash  battery. 
At  first  I  had  a  deal  of  trouble  to  keep  up  a  good  current. 
I  had  a  three-pint  cell,  with  flat  plate  of  zinc  7in.  long, 
and  thick  carbon  Tin.  long.  Being  told  that  the  carbon  is 
the  strength  of  the  battery,  I  got  a  rough  bit  of  carbon 
from  gas-works,  about  8in.  by  2in.  by  |in. ;  also  a  round 
stick  of  sine,  and  fitted  them  to  a  larcrer  glass  cdl.  Now, 
after  the  batterv  has  been  working  for  several  days,  if  I 
add  I  OS.  of  B.r.,  and  almost  same  weight  of  sulpouxic 
acid  it  will  work  straight  off  for,  say,  fourteen  or  fifteen 
houn,  or  more,  and  deposit  4dwt.  or  5dwt.  of  ailver. 
Please,  is  this  according  to  the  expmenoe  of  otheniT  Also 
can  I  further  imjprove  it!  Would  a  larger  carbon-  give 
out  more  power  f  If  so,  I  can  get  pieces  fllb.  or  41h.  in 
one  weight.  If  one  laige  odl  gives  sudi  good  results, 
how  is  it  that  often  three,  four,  or  even  twelve  cells  are 
joined  together  T-  for  it  is  well  known  that  the  weakest 
cell  will  level  all  the  others  to  its  own  power,  so  that  if 
one  cell  fails,  all  fail  with  it.  The  weakest  Imk  is  the 
strength  of  tiie  chain.  It  seems  to  me  that  many  cells 
mean  many  dangers,  and  muish  trouble  and  expense.  If 
I  am  wrong,  I  wish  to  be  set  right.— W.  M. 

[68227.] -PeriheUon.  -Would  "F.E.A.8."  kindly 
furnish  me  with  the  longitude  of  the  perihelionie  points 
of  Msrs,  Jupiter,  and  Saturn;  and  also  say  if  the  motion 
of  their  lines  of  apsides  is  pi^igressive  or  retrogresiiveT 

— W.  OODDBSr. 

[68228.1  —  Water  Purification.  —  I  was  much 
interested  in  Mr.  Davis's  very  intructive  paper  on  water 
purification,  and  should  be  obliged  if  some  reader  would 
give  more  information  concerning  its  adaptability  for 
domestic  purposes.  Would  the  salts  he  namon  be  at  all 
injurious  for  water  habitually  used  for  drinking  pur- 
poies ;  or  would  the  Porter-Clark  process  be  more  suit- 
able for  this  purpose,  and  what  troitment  would  be  beat 
for  the  Thames  water,  as  supplied  by  the  companies  to 
the  6.W.  districts,  with  the  number  of  grains  to  be  used 
per  gallon.— J.  H.  A. 

[69228.]— Air  G-nn.— Will  some  reader  who  under- 
stands the  oonstnietioo  of  the  air  gun,  please  Inform  me 
what  to  do  to  stop  a  bad  leakage  from  the  valve  in  butt ! 
Any  hints  on  the  subject  will  be  appreciated.  — O. 

[68230.]— Cement.— Can  any  of  your  readers  give  me 
a  recipe  for  any  kind  of  cement  that  will  stick  topoliihed 
iron,  and  smooth  wood,  that  will  not  chip  off,  or  crack 
with  age.  Or  can  pitch  be  mixed  with  anvthing  that 
will  prevent  it  chipping  off  and  losing  its  adhesive  pro- 
perties when  old?— E.wbioht. 

[68231.]— Pyrotechny.— Would  Mr.  W.  H.  Browne 
or  some  other  reader  give  me  the  following  information  T 
Can  I  make  a  firework  shell  mortar  for  3}in.  or  5in.,  shells 
from  stout  boiler  tube!  I  have  hitherto  used  paper 
mortars,  but  I  require  something  more  permanent,  and 
these  iron  mortars  are  rather  expensive  things  to  buy  from 
the  professionalsL.— T.  Pkabob. 

[68282.1 — ^Batteries.— I  have  several  accnmulatora 
which  are  used  to  light  an  incandescent  lamp,  and  I 
dbaxge  them  singly  with  two  large  Banspns  ?  l  wish  to 
give  niUate  of  soda  a  trial,  and  should  he  obliged  if  some 
practical  person  can  tell  me  how  to  use  it  to  get  the  best 
results.  Also  whether  it  is  better  as  a  depolariser  than 
nitric  acid.  The  cells  are  never  left  on  open  circuit; 
always  at  work  or  else  empty.  I  have  tried  cbromic-acia 
solutions  of  various  strengths.  They  have  not  the  lasting 
power  of  nitrio-add,  and  the  E.M.P.  drops  off  very  much, 
besides  being  more  expensive.— Spabk  Oarif  dbb. 

[6823S.]— To  Mr.  Bottone  or  Others.— I  have  seen 
a  dynamo  made  by  Golden  and  Trotter.  A  Gramme 
pattern.  The  A.  was  about  8in.  diameter,  wound  with 
No.  16,  or  not  laiiger  than  15,  wire,  B.W.G.  The  A.  coil 
was  a  single  wire  connected  in  the  ordinanr  way.  The 
F.M.  coils  were  of  No.  16,  and  connected  in  shunt  with  A. 


giving  sucn  a  heavy 
current  for  so  small  a  wire  on  the  A.  t  Where  is  the 
secret !— Axxious. 

[682S4.1— Petroleom  Boiler.— Can  any  of  your 
readers  give  particulars  of  boilers  used  for  evaporating  oil 
instead  of  watert    I  have  heard  of  some  being  used  to 

EBat  advantage  on  a  steam  jacht,  and  should  be  glad  to 
ow  the  dimensions  and  kmd  of  boiler  used.— lygmai- 

TIVB. 

[68235.]— Ueltinff  Brass.  — Will  some  practical 
reader  kindly  desoriba  an  apparatus  for  use  with  spirit  for 
melting  in  a  crucible  abont  2lb.  of  brass  !  Gas  not  avail- 
able, and  podut  not  weU  supplied  with  cash.— F.  Alimk. 

[68286.]— Bock  011.—BeferTing  to  your  article  on  "The 
Origin  of  Bock  Oil"  (p.  447),  will  anyone  kindly  inform 
me  where  I  can  read  details  of  any  of  the  four  processes 
for  the  nrnthetic  formation  of  saturated  hydrocarbons 
mentioned  (middle  of  seoond  column) !— J.  Cii.  Saubb. 


CAPTAnr  F.  Watkims,  of  the  Inman  line  steam- 
ship City  of  ^m,  according  to  the  Marine  Jwvm  al, 
BsyB  that  mre-and-aft  csnvas  ia  of  no  aaaiatanoe  to 
a  fut  steamer,  not  even  for  steadying  purposes. 
Instead  of  increasing  the  speed,  he  says  the  spars 
and  sails  frequently  retard  them  as  much  as  a  mile 
an  hour.  Within  a  few  years  he  expects  to  note 
the  absence  of  both  csnyas  and  spars  from  kill  the 
ocean  fliers. 
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Axro.  ?,  18W. 


CHESS. 


•  •• 


All  eommniiioatioiia  for  this  depArtmeat  mmt  be 
•ddvBised  to  **  J.  Pubob,  B[iio]liide,Tawl|  Lyme  Begis, 
Donet." 


PROBLEM  MCLX.— By  A.  Bolus. 
Black, 


WhiU.  [10  +  12 

White  f oioee  Blade  to  mate  in  two  mores. 


BoLUTioir  TO  1,158. 
WhUt.  BUuA. 

1.  Q-RS.  1.  Anything. 

a.  Q,  R,  or  Kt  mates. 
AIM)  1.  R-Q  7. 

(Seven  yariations.] 


KOnCSS  TO  OOBRBSFONDBNTB. 
OomaKOT  soltttions  to  1,158  by  R.  T.  Hood  (2),  Lltho  (2), 


J.  C.  B.  (S),  A.  Dean,  Jantu,  liendelMohn,  Jhr.  Fernando 
(S),  J.  Kistniek,  H.  C.  H.,  J.  KUbee  (but  if  1.  Q-K  Kt 
oq..  P  takes  B,  and  if  1.  K-Kt  S,  P-K  6 ;  to  l,157rby  Mtuio 
(Sdoab),  W,  Jajr  (triple  and  two  duals),  Janus  (ditto), 
A.  Dean  (but  vaiiatton  1.  g*B  8  omitted,  and  errors  such 
aB2.K-B8orK4ifl.  B::Q3oraKt3,orif  1.  Kfc^KtT, 
ftc),  and  J.  G.  B.  (triple  and  two  duals). 

Wb  must  again  request  oorrespondents  not  to  send  tele- 
grams, as  one  shiUiog  extra  has  to  be  paid  for  porterage. 

A.  Akdbbsox.— If  in  1,167,  1.  Kt-Q  B  6  (ch),  K-Q4: 
2.  R-E  B  6  (ch),  B-E  4,  there  is  no  mate. 

W.  Jat.— We  ought  to  have  credited  you  with  triple 
and  dual  in  1,154. 

J.  W.  Rbad,  Aim  Yebnox  R.  Cockxbtox.— If  in  1,158, 
Rtake8B,Kt-KB7. 

Juno.— Thanks  for  the  problem,  which  would  be  a  good 
one  but  for  the  second  solution,  1.  (^K  Kt  5  (ch). 

In  the  Sheffield  Independent  Tourney  there  is  to  be  a 
selecting  competition,  in  which  the  selectors  are  to  send  in 
what  they  consider  to  be  the  first,  second,  dnd  thixd  best 
problems,  which  in  turn  will  be  awarded  three,  two,  and 
one  marks  respeotiTely ;  and  the  prises  are  to  be  awarded 
to  those  problems  receiving  the  greatest  number  of  marks 
in  their  order.  Prises  to  beawarded  to  theselectors  whose 
selections  are  placed  similar  to  the  prize  problems.  But 
the  selecting  competitions  will  be  confined  to  those  solvers 
who  have  either  won  at  least  four  problem  or  solution 
touxney  prises,  or  have  scored  at  least  half  the  possible 
full  number  of  marks  in  four  solution  prises  in  oonoeetion 
with  that  oolnmn.  These  regulations  are.  as  far  as  we 
know,  original,  and  they  appear  to  us  excellent. 


OHABOES   FOB   ADTEBTISIHO. 
_  ••  *• 

Thirty  Words ..3    6 

BT«r7  Additloaal  Eight  Wordt .Of 

Proat  Pun  AdTcrtimaeiiti  Flt«  ShUliaffi  for  tha  flrat  40  word* 
ftftarwvdi  M.  per  Una.    Paragrmph  AdTertiwrncBU  Ona  Shilling  par 
liaa.    No  Front  Paga  or  Paragraph  AdrartianBeat  inaertcd  for  laas 
than  Piva  Shillinga.     Radnead  lams  for  aariea  of  mora  thaa  ats 
ioaartioaa  oaay  ba  aaoartaiacd  oa  appUcaUoa  to  tha  Pvbliabar. 


ADVZBTISEMIMT8  in  BZCHANGK  COLUMN— for 


Twaaty-ftrar  Worda 

For  evarjr  attccoading  Bight  Wordi 


d. 
S 

s 


ADTBRTISEMBNT8  in  tha  SIXPENNY  8ALB  COLUMN 

a.  d. 

SistaanWorda         OS 

For  arcrj  attcceading  Bight  Worda 0   1 

*.*  It  mart  b«  boraa  in  mind  that  no  Oiaplajed  Adrartiaamrata  can 
appear  in  tha  "  Sispeanjr  Sale  Colnran."  All  AdrarttwmeaU  mnat  ba 
prepaid  ;  ao  reductioa  ta  nude  oa  repeated  iaaertiona,  aad  ia  caaee 
where  the  amount  eeat  eceecda  Oaa  Shilliag,  the  Pabliahar  would  be 
grateful  if  a  P.O.O.  eonld  be  eeat,  and  not  atampa.  Stampa,  howcrer 
(preferably  halfpcaay  efcampa),  may  be  eaat  where  it  ta  iacoareaieat  to 
obtaia  P.O.O.'i. 

Tha  addreaa  ia  iaduded  aa  part  of  the  AdvartiaeaBent,  aad  charged 
for. 

Advertiacmeata  aiiut  reach  the  Office  by  1  p.m.  oa  Wadaeaday  to 
iaaare  taacrtum  la  the  following  Friday'e  aamber. 

HOTICE   TO    STIBSCEIBEES. 

Sabaeribara  rceeirfag  their  eopiea  direct  ttmn  the  ofllea  are 
reooeatcd  to  obaerTo  that  the  laat  aamber  of  the  term  for  which  theii 
aaDaenptioa  b  paid  will  be  forwarded  to  them  ia  a  Pimk  Wrapoer, 
ae  aa  mtimatioa  that  a  frcah  rcmittaaca  ia  aacaaaary  if  it  ia  daaircd  to 
eoatiaua  tha  aabacriptioa. 


ANSWERS  TO  COEBESPOKDENTS. 


.,    the    Ruptured    will    still   find   Dr. 

SHEHMAN  at  hU  Londoa  Offlce,  61,  Chancery -laar,  where  hu 
woaderfttl  nieeeaa  drawa  tha  afflicted  tram  all  parta  of  Eaglaad.  and 
where  yoa  aad  all  othera  ahonld  so  who  entertain   the  hope  or  rrer 

,  Wgliah  aad  Americaa,  poet  free,  6d ., 


♦  »a- 


%*  AU  eosummfeatitfiw  »ktnUd  he  adireatti  to  ih*  Edztos 
tifthe  BvouSB  Mkcilaiiio,  832,  Btrandf  W,0, 


beiag  oared.    Sead  for  hia  hook%  \ 
aad  mferm  jevMlTWw-iA,BTX.  ] 


HINTS  TO  CORRESPONDENTS. 

1.  Write  on  one  side  of  the  i»aper  only,  and  put  diallings 
for  Ulnstntions  on  separate  pieces  of  paper.  8.  Put  titles 
to  qneries,  and  when  answering  qnenes  pat  the  nnmben 
as  well  as  the  titles  of  the  qoeries  to  which  the  replies 
refer.  8.  No  charge  is  made  for  inserting  letters,  querie^ 
or  replies.  4.  Letters  or  queries  asking  for  addi  esses  of 
manufacturers  or  correspondents,  or  where  tools  or  other 
aitiQles  can  be  purchasea,  or  replies  giving  such  informa- 
tion, cannot  be  inserted  ezoept  as  advertisements.  S.  No 
Snestion  asking  for  educational  or  sdentiflo  information 
I  answered  through  the  poet  6.  Letters  sent  to  corre- 
spondents, under  cover  to  the  Editor,  are  not  forwarded, 
snd  the  names  of  eonespondents  an  not  given  to  in- 
quirers. 

\*  Attention  is  especially  drawn  to  Hint  No.  4.  The 
space  devoted  to  letters,  queries,  and  replies  is  meant  for 
tne  general  good,  and  it  is  not  fair  to  occupy  it  with  <}ues- 
ticms  such  as  are  indicated  above,  which  are  only  of  indi- 
vidual interest,  and  which,  if  not  advertisements  in  them- 
selves, lead  to  replies  which  are.  The  "  Sixpenny  Sale 
Column  *'  offers  a  cheap  means  of  obtaining  sucSi  informa- 
tion, and  we  trust  our  readers  will  avail  tnemsdves  of  it. 

The  followii^r  am  the  initials,  Ac,  of  letters  to  hand  tm 
to  Wednesday  evening,  July  81,  and  unacknowledged 
elsewhere:— 

G.  H.  KiKO.— H.  R.  H.— R.  Shaw.— Vindex.— H.  G.— 
Vooght.— W.  T.  K.— Engineer.— G.  W.— Logarithms. 
—British  Mechanic— F.  H.  BlomJield.— Globe  Trotter. 
—Arthur  Hart— B.  Parr.— S.  White.— W.  R.  Waugh. 
— W.  H.  Browne.— W.  Cazrington.— T.  W.  Cannon.- 
A.  C.Griffiths. 

B.  M.  (Full  particulars  as  to  the  method  of  joining  any 
of  the  learned  societies  can  be  obtained  ftom  their 
respective  secretaries.  As  a  rule,  the  candidate  must 
be  proposed  by  two  or  more  members  (generally  more); 
but  two  at  least  should  have  some  personal  knowledge 
of  him.  The  address  of  the  Royal  Meteorologi«d 
Society  ia  80,  Great  George-street,  Westminster,  SrW.) 
— ExiD.  (It  is  only  in  smtable  positions  and  in  favour- 
able seasons  that  chrysanthemums  will  bloom  in  the 
open  ground.  They  are  usuallv  kept  in  pots— that  is. 
those  wanted  for  Christmas  blooming— and  protected 
by  old  window  sashes  or  scrim  canvas  stretcned  on  a 
frame,  ^ere  ar^  early-bloomins  varieties— flowering, 
say,  from  the  end  of  August  to  tne  middle  of  October ; 
but  with  the  old-fashioned  varieties,  which  bloom  gener- 
ally in  Novemb<»  and  December,  in  only  about  one 
season  out  of  ten  is  the  weather  favourable.  Ezhibitian 
blooms  must  be  protected  in  all  seasons  on  account  of 
the  rains.)- IxoaoAKic  Cbsmistby.  (A  Daniell  would 
probably  be  the  most  useful  battery  for  experiments 
"  in  diemtstry  *' ;  but  you  really  must  give  some  idea 
of  the  purpose  for  which  it  is  required  oefore  a  satis- 
factory ana  trustworthy  answer  can  be  given.  For  what 
Eurpoee  "in  chemistry"  do  you  want  an  "electric 
attery"?)— A.  G.  Hurroif.  (The  "Lessons  on 
Chemistry^'  referred  to  are  in  Vol.  XIV.  The  Nos. 
have  been  out  of  print  for  some  years.  There  are 
plenty  of  textbooks  of  chemistry  on  sale,  and  any 
bookseller  can  procure  them.  If  you  gave  some  idea 
of  your  object  we  might  be  able  to  hdp  you,  though 
we  do  not  care  to  recommend  books.)  —  Chickbx. 
(We  thought  we  had  almost  exhausted  the  subject  of 
moubatom  See  No.  1196  and  No.  1811  for  a  home- 
made affair,  and  Nos.  936, 1007, 1008,  and  1076  for  mnoh 
useful  information.}— A.  Amswbb.  ^Tou  will  find  ad- 
vertisements of  "  soda-water"  machinery  in  the  proper 
columns :  but  we  do  not  think  you  will  get  what  you 
apparently  want  at  the  price  named.  However,  procure 
the  catalogue  issued  by  Bamett  and  Foster,  Niagara 
Works,  25a,  Eagle  Wharf-road,  N^  North-road. 
London,  and  you  will  get  an  idea  of  the  "  bearings  "  of 
the  subject  There  are  other  advertisements,  if  you 
will  tnke  the  trouble  to  look  for  the  information  you 
require.    2.  As  to  the  estate  agent,  the  only  thing  is  to 

St  the  buiriness  to  do.) — Laborious.  (You  could  have 
e  MSS.  photographed ;  but  if  only  two  copies  are 
required,  it  would  he  cheaper  to  emi>loy  someone  to 
write  them  out  Anyone  who  advertises  to  do  type- 
writing would  make  as  many  copies  as  vou  require.}— 
Ay  Amatsue.  (See  indices.  The  carbon-plates  are 
cut  from  the  gas-retort  scurf,  but  others  are  moulded 
ins  under  hyvaulic  pressure.)  —  Bbrkard  Haxsost. 
( V  arious  suggestions  nave  been  offered  to  prevoit  sea^ 
sioknesB ;  but  not  one  is  successful  in  all  cases.  See  the 
indicM.)— Hasuvodkk.  (Whatpickles  t  However,  all 
thatis  necessary  is  to  dry  the  vegetables  as  much  as 
possible  without  injuring  their  form  and  colour,  and 
waa.  soak  in  a  strong  solution  of  acetic  acid,  which  is 
vinegar.  If  it  1b  neoeesary  to  boil  the  spices,  it  would 
be  better  to  do  that  in  a  little  water  rather  than  boil  all 
the  vinegar,  because  you  can  add  acetic  acid  to  the 
water,  wnereas  if  vinegar  is  boiled  it  loses  its  strength. 
Any  bookseller  can  supply  you  with  a  book  of  recipes.) 
—And.  Bowbbs.  (It  takes  a  long  time  to  get  even 
valuable  inventions  adcroted— the  Bessemer  process  and 
the  Grsmme  dynamo,  for  instance.  2.  The  substance 
sent  is  probably  ref  a<ie  from  the  bleaching  liquor  and 
the  china  day  used  to  load  the  paper ;  but  we  do  not 
undertake  analyses.)— Mnaictrs.  (Leather  valves  are 
sufficient  at  the  tap  of  the  wind  trunks.  A  safety-valve 
is  not  needed,  but  one  is  easily  fitted.  The  Sourdine 
closes  the  laige  valve  at  the  bass  end,  and  permits  the 
wind  to  pass  through  a  small  hole  only,  which  can  be 
xegulated  by  the  '^button"  to  which  you  refer.  The 
consequence  is,  that  from  a  deficient  supply  of  wind  the 
bass  notes  are  softened.)— OoLLBCTOB.  (ImpjMsible  to 
nay.  It  should  be  submitted  to  an  expert)— Sucgkbu 
oB  Bu«»T.  (If  you  cannot  refer  to  back  volumes,  pro- 
cure Clerk's  "  Gas-Eugine,"  Longmans.  You  can  see 
that  and  our  back  volumes  in  your  free  librarv.)  — 
CotWTBY  Mtli-wbtoht.  (Wc  illustrated  and  described 
Taylor's  engraving  machine  in  No.  1147,  more  than  two 
yean  ago.    Perhaps  it  may  be  something  new  to  whSeh 

Jou  refer;  but  we  do  not  know  the  paper  mentiosiad.)^ 
.  Wood.    (We  do  not  see  how  we  can  further  h«l^ 
your  endeavouza.)— XxDovo.    (Go  to  Ifr.  W.  Wray  or 


Mr.  G.  Calver;  you  will  flnl  tho-r  B-idr»v»>»  ijj  r^ 
advertisement  pages,  anl  will  be  perfectly  <iif«  m  i^^ 
hands  of  either. ) 


Bnptoro    Suiferers    should    call    at  th« 

MEDICAL  BATTERY   COMP\NTS    IXSTITUTK  «.  0\f..n. 
STREET.  LOKDOX,  W.  (corner  of  Rathbonc-pUcn.  toA  {«•-..  .. 
iDBprct  Mr.  C.  B.  Huvpm'  r&la&ble  Ilrmia  Apnliui-n,  M.i  ri 
been  u  %iroaa\j  recommended  by  the  meSteHl  profcMion.    ^b  »i  ./- 
eaced  and  •kilful  anrgftm  attends  datlf.  and  VKuniac*  patmta  tn*  <  f 
charge.    Pamphlela  gratia  aad  post  fre«. 

TEBMS   OF   SUBSCEIPTioir 

PATABLB    llf    ADTAXCE. 

Ba.  «d.  for  8l«  Montha  aad  lla.  for  TweUe  Moatha,  poet  <V«i  to  im 

Ktof  the  United  Kingdom.  Por  the  Unitpd  Sutea,  I3i^  or  3'., 
.gold;  to  Prance  or  Belglttni,  ISa.,  or  ISf.  flne.,  to  la^  't 
Brindiai),  18a.  U. :  to  New  Sealaod,  the  Cap*,  tha  Wert  ladiai,  C«ak^ 
Nova  Scotia,  Natal,  or  any  of  the  Aaatraliaa  Coloaict,  ll«. 

The  remittaaec  ahould  be  maA»  bv  Pool  Oflce  Order.  Bark  au'ri 
eaaaot  be  teat  ont  of  the  United  Kutgdom  bv  the  ordinary  a»««7v»' 
poet,  but  muat  be  remitted  for  at  the  rate  of  4d.  each  to  ttntt  tu't 
poatagt. 

Meaar*.  Jaxbi  W.  Qvmr  aad  Co.,  of  9M,  Cheatant-ftnEit  Pb^ 
delphia,  are  aathorieed  to  receive  anhacriptioae  for  the  Uwtcd  %um 
for  tbeSNOLtSH  MECHANIC,  at  tha  rato  of  3  dob.  tte.  (ct-.  .• 
TMrteen  Shilliaga  per  aaaaoL  poet  f^ee.  Tha  oopiea  will  be  hrmvit 
direct  bv  mail  flrom  the  pubUaluag  ofHee  la  Loadcn.  411  n'«.r-. 
tioaa  will  coauaeaoe  with  the  aumber  ftrat  iaaaed  after  ttM  nor.'.  / 
the  anbooriDtioB.  If  back  aamben  are  repaired  to  cooiplett  twua. 
thev  maat  be  paid  for  at  tho  rate  of  itf.  each  copy,  teeenraM 
poeUge. 

VoU.  xxTi-  XXX-  xxxn.,  xxxnr,  xxxvi.,  xxxix.  il 

XLIl.,  XLIlU,  XLIV.,  XLV.,  XLVI.,  XLYII.,  aadXLVIII,taa^ 
ia  cloth,  Ta.  each.    Poai  firoe,  Ta.  9d. 

AU  the  ether  benad  volnmea  are  eat  of  priat.  Sabecriben  smU 
do  woU  to  order  Tolumee  aa  aooa  aa  poaaible  after  tta*  cv^-vm  t 
each  half-yearly  Toluma  ia  Pebraary  aad  Aagaat,  aa  oaW « Lt- ii 
number  are  bound  up.  aad  tbeee  aooa  raa  oat  of  pnnt.  Xoit  ^i  v 
backaomberacanbehadaingly,  price  9d.  each,  throachu7>M 
aeUer  or  aewaageat,  or  Z|d.  each,  poet  free  from  the  efln  ae^ 
tadea  aumbora,  which  are  Sd.  each,  or  peat  free,  Sid.) 

ladexea  for  Tola.  VI.  aad  VII.,  M.  each.  Poet  fbe  1(1  mq 
ladesea  to  Vol.  XL-  aad  to  rabeeqneat  vola.,  Sd.  each,  or  pert  h> 
8|d*    Caaea  fiBT  biadtag,  la.  6d.  each. 

Holloway'8  Pills  never  cause  pain  or  init*!/  th 

moat  aenaitive  aerree  or  moat  tender  bowels     HoUomt*  P.i.t?- 
the  beat  knowa  puriflera  of  the  blood,   aad  Ibe  be»t  pntaii*  ■ 
abaorption  aad  aecretioa*  aad  remove    all   pouoaoat  aai  fc.i4r« 
particlea  from  both  aolida  aad  flnida. 


OVB  EXCHAVQS   COLTnil. 

Th€  eharoe  for  Esehanfft  Notieeiu  Sd,  fortUht 
24  wordtf  and  9d,  for  every  iuceeedinff  8  wor-U, 


Important— AU  kinds  of  Soientifto  Properties. 

Apparatua,  laatram^nU  received  for  othcxa  or  caah  by  A.  Ctr ua 
Cbeaiea-atreet,  Tottenham  Court-read. 


-iron  SOin.  Pulleyfl.  with  four  hsngen,  sndm 

Waated,  Square  Olaaa  Jara,  Indicatora.— ^  Vtnit,  S'-^ 


Wanted,  Portable  Forge,  Anvil.  Surfsoe  PUte,  lEJ. 

Vertical  Boiler,  fornew  Domeatio  Machine  or  Oil.— Mo»*Kot»s,  v 
Eaat-atreet,  Bromley,  Keat. 

Printing  Press  and  Type,  &c.    Wiut  offiT»' 

BicTclr,  Harmonium,  or  Drapery.— iPa^*  Ofllce,  DavrnUy. 

Modical  CoU,  very  powerful,  six  powaw.  regaUtiw 

tube,  •witch,  handlea,  imoroved   bichromate   b«tl«!'rT.  roaip»»>,  s- 
new,  highly  flniahed.    OtTeri  to  50a.  value.— Addrwa  b«l«* 

WimsliTirBt  (pretty)  Kachine,  new.  Uio.  diw. « 

lara,  iateat  pattern.    Photo,  and  partiealara.  t  etamp*.    m^  &*«« 
£4  value.— Ramdls,  Melton- ttrcet,  Kettertag. 

Self-acting  FoTintain.      Exchange   for  Watabar? 

Watch  or  Toofi.— C.  R.,  51,  George-atreet,  Readiag. 

8  cast-iron 

bearinga. 
Yale  W. 

Wanted  old  foreign  and  colonial  Postage  Stamp* 

Will  jrive  good  exchange.    No  recent  laauea  r-xcrpUnt  h^J  •*^ 
required.— CoLLXCToa,  125,  Coltman-atrect,  HulL 

Boaer  wanted.   1H.P.,    vertical.     Will  cxchanu*  » 

Booa  Cmb.  full  of  aplendid  hooka,  aa  yood  aa  ••jjo  a^w    v..'ln 
nnmbrr.— C.  Txaa,  6,  Provideace-place,     AyUlf  itiett,  >e«  *" 

ibocp.  Dynamo  Caatln«,  G?"^v  ®^^2J?'^; 

Prruure;  four  Vote.   "Technical  Ediicator.'-   B^*    IxcboP 
Beca,  Poultry,  or  ofBf ra.— C.  H.  Hatch,  Alderley  Edgf. 

Gentleman's  add  Watch,  1»««1^«»":«  Vif"^!?*^ 

compena-itlng  balance,  full  jt-welled.  rerenUy  eoirt  *>V  »*;  **  ^ 
offered  for  flrat-claaa  Model  LocomoUve.— J.  H.  UMtH^^""^ 

^icanMnese,  about  701b.,  l|d.  per  lb.   '^^•r;;l 

aampirp«?po.t.  Exchange— H.,  19,  Ch*rt*rl*-road,  Tofl.«rW.P«^ 
London.  N. 

"Amatenr  Mechanics,"  complete  *°"SlL!?.'^' 

3f*npa«ea,«platea,  hundreda  of  illuatrationi.  wjtb  pablimw* 
for  biadiag,  coat  Sa.— Offera  to  Southview,  Redhul. 

"English  Mechanic."  —Wanted,  VoK  ^Jl 

XVIlTxf l"    XXVl!,   XXVIL,  XXVlll.  XXIX.  XU.M^'^ 
clean,  complete  for  biadiag.— PartienUra  to  Soothview,  Rrfh'" 

Willexchan«  good  Model  Bn^e,«j^'^- 

for  ilB.  centoeHeadatock.  Poppet,  a  Rea^  aad  itaai^l^   w. 
C.  Evaxa,  Market-atreet,  Clay  Creaa.  ^ 

Will  give  seveml  recent  spare  tinmt*"  *  *  {?!?I* 

SoctBTT   T*L«anirH    ENOnrcsaa'^   ''°'    '*?  •.***'2!»,l  fli7«>« 

Kwer  lacaadcMMit  Lampe.-^aaBa,  Ta,  Cambriilge-»t»w<  " 
m. 

IF.P.  Engine  and 

EvBiatTtoM  Elkctuic  M 
aad  all  rrquiremcata,  value 

Ck>mpletesetof  smtll  liathe  OasUngi^'^;';; 

r#at,    WIU  exchange  for  good  aeeond-hand  MeUl ^ ice-*»  '^• 
Cannon -atrcet,  E.C. 

What  Offers  for  Scott  and  Henry's  "ComBlJg**? 

OS  TKK  BiatR."  coraolele.  eix  VoU.,  «n  «ool  rnnditino,  '"^ 
H.  Roaana,  Lower  Sufford-atrcet.  WoIverh'inptoB. 

What  offers  for  Dr.  Adam  Clark's  "  Coxomjn*^ 

OM   THa   BiBL»."   comnleU,  aix   vola.,  equ«l  to  nra.  •* 
Ro8Bi!«s  4.  Lower  SUfford-ttrvet,  Wolv  rharoptoa 

What  offers  for  Rev.  J.  Plait's  "  Comia»^.*' 

TH»  Naw  TE^TtaasT."  half  r«lf,  complet*,  foor  .oto,  «•" 
worth  lae.— 4,  Lower  Stalford-ttreet,  Wolvrrhampt**- 

What  Offers  for  the  Works  of  Eev.  T.  ^]L\^. 

eeta,  el^ht  vol*.,   in  «ooi    conditioa   .uaeltol  oBVf*.  •"* 
»wer  StAfTord-atrect,  Wolverhampton. 

What  offers  for    "Bwlffht's  ThadOf/"^ 

alata,  iva  vole.,  aearly  new,  woxtl  u  a.      Abow  y*^Gmdt^^ 
fol  a  bookaaUer.-H.B  >■»»«,  Lower  SU«Bid-«B*«^ '^'^ 


Id  Boiler    wanted  in  «clianr  ^;' 

M&CHiits,  complete  with  p*lt*n»*. »"'' 
klue  £20.— CxaTxa,  ElrclnclaB.  L'^''^'' 


Aug.  9,  1889. 


ENGLISH  MEOHANIO  AND  WOULD  OP 
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AND  WOELD  OF  SdENOB  AND  ABT. 
FRIBAT,  AUGUST 9,  1889. 


ELECTBIC-BELL    COHSTRVCTIOir.— 


By  F.  0.  AiJiSOF. 
The    Xaffneto    BelL 

ALTHOUGH  the  ohief  field  of  the  magneto 
bell  is  in  telejphony,  where  l^e  resist- 
anoe  of  the  circuits  is  yery  much  higher  than 


is  employed,  the  expense  of  putting  down 
the  numoer  of  cells  necessary  to  get  the 
required  E.M.F.  becomes  an  important  item, 
llie  magneto  generator  (by  bemg  specially 
wound  for  that  purpose)  can  be  made  to 
furnish  a  current  at  a  nigh  E.M.F.,  and 
ringing  a  beU  between  London  and  Edin- 
burgh is  considered  no  out-of-the-way  feat 
in  telephony. 

The  apparatus  required  for  signalling 
between  two  places  by  the  above-mentionea 
method  consists  of  two  parts — ^the  generator 
or  magneto  inductor,  and  the  bell.  The 
generator  transmits  the  signals,  which  are 


Siemens  H  form,  is  so  mounted  as  to  be 
capable  of  being  rapidly  rotated  between  the 
poles  of  the  magnev  b. 

The  principle  on  which  the  generator  acts 
will  be  betror  understood  by  reference  to 
Figs.  68,  69,  and  70.  If  we  take  a  horse- 
shoe magnet  such  as  is  shown  in  Fig.  68, 
and,  laying  it  flat  on  the  table,  place  a  sheet 
of  glass  on  it,  we  find  that,  if  iron  filing 
are  scattered  on  the  top,  that  they  wul 
arrange  ^emselyes,  when  the  glass  is  gently 
tapped,  in  certain  lines  or  curves  similar  to 
those  shown  in  Fig.  68.  The  spaoe  all  round 
the  magnet  in  which  its  influence  is  felt  is 
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those  employed  in  ordinary  electric -bell 
work,  yet  instances  frequently  occur  in 
electric- Dell  fitting  where  it  will  be  foxmd 
far  cheaper  and  much  more  satisfactory  to 
erect  magnetos.  When  the  two  places 
between  ^inuch  it  is  desired  to  signal  are  far 
apart,  the  resistance  of  the  circuit  becomes 
high,  even  though  an  earth  return  is  used ; 
and  if  an  ordinary  electric  beU  with  battery 
TOL.  ZLXX.-VO.  2,872. 


reproduced  at  the  other  end  of  the  line  by 
the  bell. 

The  generator — ^which  is,  in  fact,  a  small 
alternating- current  dynamo — ^is  shown  dia- 
grammatically  in  Fig.  tjo.  It  consists,  essen- 
tially, of  two  parts  the  armature  a,  and  the 
permanent  magnet  ^s  with  the  two  polar 
extensions  N  and  S.  The  armature,  which 
is  generally,  though  uot  necessarily,  of  the 


called  the  '*  magnetic  field  "  of  the  iramet, 
and  the  lines  as  designated  by  the  iron  filings 
show  the  direction  of  the  field  or  magnetic 
force.  These  lines  are  called  **  lines  of 
magnetic  force,"  or,  for  short,  "lines  of 
force." 

Now  Faraday  discovered  that  hy  movinf/ 
a  wire  or  other  conductor  mar  the  pole 
of    a    magnet      in     tfuch  a  manner    as    to 
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cut  lines  of  force,  a  current  of  electricitu  is 
generattd  in  that  wire.  Thus,  if  we  taie  a 
ooil  of  fine  insulated  wire,  such  as  is  shown 
by  !o)  Fig.  69,  and  haying  mounted  it  on  a 
spindle  connect  the  two  ends  of  the  coil  to  a 
sensitire  galvanometer,  we  find,  on  placing 
it  between  the  poles  of  the  ma^etana  twist- 
ing it  sharply  crom  the  position  shown  into 
one  at  right-angles  to  it,  that  the  needle  of 
the  galyanomeiar  is  deflected  to  a  number  of 
degrees,  showing  that  a  current  of  electricity 
was  momentarfly  generated  in  the  coU. 
Twisting  the  coil,  in  fact,  caused  it  to  alter 
the  nusober  of  lines  of  force  passing  through 
it,  giving  rise  to  a  current. 

On  further  experimenting  with  this 
ooil  and  magnet  we  find  out  four 
things  in  connection  with  the  coil.  1st. 
That  no  deflection  of  the  needle  is  obtained 
unless  the  circuit  is  complete,  2nd.  That 
the  sharper  we  swing  the  coil  the  greater  the 
deflection  of  the  gidvanometer  needle.  3rd. 
That  we  can  also  increase  the  deflection  of 
the  needle  by  putting  more  turns  of  wire  on 
the  coil.  4ui.  That  if  we  tiun  the  coil  right 
over  so  that  the  upper  part  is  now  at  the 
bottom  and  then  twist  it,  the  needle  is 
deflected  in  the  opposite  direction.  This 
shows  us  four  things  m  connection  with  the 
coil  which  represents  the  armature  of  the 
generator.  Ist.  That  unless  we  have  a  closed 
circuit  no  current  will  be  generated.  2nd. 
That  the  quicker  it  rotates  the  higher  will  be 
the  E.M.JP.  3rd.  That  we  can  also  increase 
the  E.M.F.  by  puttixig  more  turns  of  wire  on 
the  armature.  4th.  That  the  direction  of  the 
current  from  the  generator  is  reversed 
twice  in  each  revolution.  There  is  also 
another  thing  we  find  by  experimenting 
with  our  coil  and  magnet.  If  we  fasten  in- 
side the  coil  a  piece  of  soft  iron  rod,  and  then 
twist  the  coil,  we  find  that  everything  takes 
place  as  before,  only  in  a  more  intensified 
manner.  Whereas,  when  before  we  twisted 
the  coil  tiie  needle  swun^  but  feebly,  it  now 
swings  violently ;  the  shghtest  movement  of 
the  coil  causing  it  to  swing.  Placing  the 
iron  in  the  coil  has  increased  the  effects.  The 
reason  for  this  we  shall  see  if  we  go  back 
again  to  our  horseshoe  magnet  with  the  ^eet 
glass  and  iron  filings.  If  we  slide  between 
uie  poles  of  the  magnet  a  piece  of  iron  rod 
as  snown  by  d  in  Fig.  70,  we  find  if  we 
now  gently  tap  the  glass  that  the  character 
of  the  mskgnetic  field  has  changed,  the  iron 
rod  has  altered  it,  it  will  appear  as  shown  in 
Fig.  70.  The  lines  of  force  in  passing  from 
pok  to  pole  of  the  magnet,  take  by  pre&rence 
the  iron  rod,  as  iron  offers  much  less  resist- 
ance to  the  lines  of  force  than  air.  Thus 
placing  the  iron  in  the  coil  increased  the 
effects  by  concentrating  the  lines  of  force 
through  the  ooil.  The  presence  of  iron  in 
the  aimature,  in  fact,  increases  the  E.M.F. 

The  armature  of  the  generator,  it  will  be 
seen,  is  of  the  Siemens  H  form,  and  soft  iron 
pole-pieces  are  attached  to  the  mamet  so  as 
to  better  inclose  the  armature.  When  the 
currents  of  electricity  are  induced  in  the 
armature,  the  aiinature  becomes  for  the 
time  an  electro-magnet,  and  the  currents  in 
the  aimature  are  always  in  such  a  direction 
as  to  oppose  the  motion.  This  will  become 
apparent  on  slowly  turning  the  armature  of 
tne  generator,  when  it  wilTbe  found  to  move 
in  a  jerk3r  manner  if  the  circuit  is  closed,  and 
comparatively  fi-eely  if  the  circuit  is  open. 
As  tne  direction  of  tiie  current  is  reversed  at 
ttach  half -revolution  of  the  armature,  we  see 
that  the  current  given  out  by  the  generator 
is  an  alternating  one,  the  rapidity  of  the 
alternations  depending  on  the  speed  at  which 
the  armature  is  rotated. 

This  alternating  current  is  not  adapted  for 
working  the  ordinary  form  of  electric  bells, 
as  these  are  designed  to  work  with  a  current 
that  flows  alwavs  in  one  direction,  such  as  is 
given  out  by  a  battery,  so  a  different  form  of 
bell  is  used.  The  first  forms  of  the  magneto 
bell  were  similar  to  the  Siemens  polarisod 
selay,    the  |armature   being   a   permanent 


magnet,  and  working  between  two  electro- 
magnets. It  had  many  faults,  however,  the 
chief  of  which  were  its  sluggLsh  action  and 
the  liability  of  the  armature  to  lose  its 
maffnetism.  The  sxeat  improvement  of  the 
>moaem  magneto  beU  over  the  old  form 
consists  in  the  substitution  for  the  polarised 
steel  armature  of  a  soft  iron  one  inauctively 
magnetised  by  a  permanent  magnet  placed 
in  close  proximity  to  it.  Figs.  66  and  67 
show  a  aiasrammatic  view  of  the  modem 
magneto  beU,  Fi^.  67  being  a  side  view  of 
Fig.  66,  with  the  nght-hand  gong  removed. 
The  bell,  it  will  be  seen,  consists  of  the 
electro-magnet «,  opposite  the  poles  of  which 
is  tiie  armature  a.  This  armature  is  pivoted 
at  the  centre,  and  from  the  centre  also 
springs  the  hammer  ^,  which  works  between 
tne  two  fpngs  g^  and  </*.  The  electro- 
magnet e  is  of  the  horseshoe  form,  the 
piece  of  iron  h  joining  the  two  legs  of  the 
magnets.  Close  to  the  electro-magnet  e  is 
the  permanent  magnet  />,  the  north  pole,  N, 
of  wmch  comes  dose  to  the  top  of  the  soft 
iron  armature  a,  and  the  south  pole  S  close 
to  the  bottom  yoke  of  the  elecbx)-inagnet. 
The  effect  of  this  is  that  the  north  pole  N 
of  the  permanent  magnet  p  magnetises  by 
induction  the  armature  <?,  causing  it  to 
exhibit  on  the  top  a  south  polarity,  but  on 
the  lower  side  a  strong  north.  The  south 
pole  S  of  the  permanent  magnet  similarly 
magnetises  the  cores  of  the  electro-magnet, 
causing  its  poles  to  exhibit  a  south  polarity. 

The  action  of  the  bell  is  as  follows : — 
When  no  current  is  flowing  round  the 
electro-magnet  both  ends  of  the  armature 
are  attracted  alike,  and  the  hammer  will 
remain  against  either  gong  if  once  placed 
there.  Tnis  is  how  the  bell  is  shown  in 
Fij?.  66 :  No  current  is  passing  through  the 
cous  of  the  electro-magnet,  and  the  mag- 
netism shown  by  the  small  letters  s  and  n, 
both  in  the  armature  and  cores,  is  that  due 
to  the  permanent  magnet  alone.  But  if  a 
current  from  the  generator  flows  through 
the  bell  in  the  direction  shown  by  the  arrow, 
the  left-hand  pole  becomes  south  and  the 
right  hand  north,  the  left-hand  pole  power- 
fiuly  attracting  one  end  of  the  armature  and 
the  right-hand  repelling  the  other,  throwing 
the  hammer  (A)  against  the  gong  (^*).  When 
at  the  half-revolution  of  the  generator 
armature  the  direction  of  the  current  is 
reversed,  the  left-hand  pole  of  the  electro- 
magnet becomes  north  and  the  right-hand 
south,  throwing  the  hammer  against  the 
gong  (^3).  The  armature  of  the  bell,  it  will 
be  seen,  acts  just  as  if  it  were  of  north 
polarity  throughout,  the  south  polarity  on 
the  top  being  so  feeble  and  much  further  off 
from  the  polo  of  the  electro-magnet  as  to  but 
slightly  impede  it.  As  the  armature  of  the 
generator  is  rotated  very  quickly,  the 
reversals  of  the  current  are  very  rapid,  and 
the  ringing  becomes  similar  to  that  of  the 
ordinary  trembling  bell.  In  some  forms  of 
the  magneto  bell  the  bottom  pole  of  the 
permanent  magnet  is  in  actual  magnetic 
contact  with  the  bottom  yoke  of  the  electro- 
macTiet  instead  of  being  supported  off  from 
it ;  but  in  either  case  the  effect  is  the  same, 
viz.,  to  give  a  south  polarity  to  the  x>oles  of 
the  electro-magnet. 

In  the  next  article  the  construction  of  a 
magneto  generator  will  be  described  and 
afterwards  that  of  a  bell  to  work  in  con- 
junction with  it. 


A  MODEL  L0C0M0TIVE.-X7. 

Yalve-Gtoar. 

BEFORE  commonciag  to  describe  in  detail  the 
fitting  of  the  valve-gear,  I  propose  to  look 
at  the  elements  of  the  motion,  in  order  to  gain 
clear  ideas  of  the  action  of  the  gear  as  a  whole, 
without  which  the  description  of  disconnected 
parts  would  be  confusing  to  those  who  do  not 
happen  to  have  given  attention  to  the  subject. 
Hence  the  outline  diagrams  here  shown  of  some 
of  the  successive  stages,  and  relationships  of  the 


valve-motion  will  be  an  aid,  and  terre  for  rder- 
ence  presently.  In  order  to  redooe  etror,  I  ht«? 
laid  down  these  diagrams  from  a  model  Tu 
snbiect  of  valve-gean  and  valve  diagiuu  cu 
be  fully  studied  only  in  the  treatiset  ipediUy 
devotea  to  the  subject ;  it  miist  suffice  for « 
simply  to  note  the  cardinal  features  of  out  on 
special  gear,  in  order  to  the  better  undentandis^ 
of  the  details  to  follow.  Though  to  the  m> 
initiated  even  these  elementary  fisuiei  nsy 
perhaps  appear  as  a  puzding  nciwork  of  lion, 
yet  when  we  analyse  the  motion,  and  take  tLr  . 
parts  in  detail,  the  mutual  dependence  aij  I 
relationship  of  each  will  be  dear. 

In  all  the  figures  A  represents  the  eccentri 
sheaves  for  forward  or  fore  gear,  B  thoRfcr  | 
backward  gear ;  C  is  the  centre  of  the  axle,  Dtbr 
rods  for  fore-sear,  £  those  for  back  gear.   IW 
operate  the  valve  rods,  and  valTes  Q,  through  t^  | 
medium  of  the  slot  links  H.    J  is  the  conoectiat 
rod,  and  K  the  piston  rod.    The  purpoee  of  Ui» 
slot  links  H  is  the  reversal  of  the  motion  of  tk- 
engine,  and  the  regulation  of  the  expansive  aciiis 
of  the  steam,  as  fdlows : — 

In  the  position  of  the  cremk-pin  X,  shown  is 
Fig.  75,  tiie  piston  F  is  at  one  end  of  stroke,  tr 
crank-pin  X  is  on  dead  centres  faithebt&s 
cylinder,    and    the    relative    anan^ment  i 
eccentrics,  eccentric  and  valve  rods  u  mch  tk 
the  valve  G  connected  therewith  is  slightly  ope 
to  lead  on  the  forward  gear ;  admitting  itamtt 
the    commencement    of  the  return  stroke,  uk 
causing  the  crank  to  revolve  in  the  directioflf 
arrow,  and  steam  is  exhausting  from  the  oppMi- 
end  of  the  cylinder.    By  the  tmie  the  crank  hi' 
moved  to  X  in  Fiff.  76,  the  inlet  portiifiilT 
opened  to  steam,  ana  the  eccentric  A  then  begii; 
to  cause  the  return  of  thoTalve  to  close  the  pA 
BO  cutting-off  steam  supply,  which  event  <ic.'j» 
at    about   three-fourths   of    the   piston-strok . 
Fig.  77,  the  steam  during  the  remainder  of  tb 
stroke    operating   expansively.     Shortly  W.? 
the  termination  of  the  niston-stroke,  theexhaox- 
ing  port  becomes  closea  by  the  inner  edge  of  ti« 
arch  of  the  valve,  and  the  piston,  stall  tnvelli::^ 
forward  under  the  impulse  of   the  expandii: 
steam,   compresses    the    steam  inclosed  in  ti 
right-hand  end  of  the  cylinder  nearly,  or  qoiv 
up  to  the  point  of  the  initial  pressure.   Tl< 
cushions    the   piston,    and    helps   to  bring  r. 
to   rest.     Shortly   afterwards  the  arch  of  tt* 
valve    begins    to    open  the    left-hand  steio' 
port  to  the  exhaust-port,  so  releasing  the  n- 
panded   steam,  and  at  the    completion  of  w 
stroke.  Fig.  78,  nearly  one-half  the  width  of  ih 
port  is  opened  to  exhaust,  and  the  opposite  f  1.' 
of  the  valve  is  opened  to  lead,  beginmng  to  aix: 
the    live    steam   for   the    return   stroke.  Tv 
sequence  of  events  on  the  return  stroke  \a  w£i: 
to  that  just  described. 

If  there  wore  no  outside  lap  of  the  valre,  tr 
the  live  steam  would  ooutinue  to  enter  the  ja- 
sages  right  up  to  the  termination  of  the  pi^ ' 
stroke,  and  there  would  be  no  advantage  deii^ . 
from  the  expansive  property  of  the  steam.  If 
there  were  no  lead,  steam  would  not  enU-rtV 
cylinder  until  the  return  stroke  had  actually  c .  - 
menced,  and  the  piston  would  have  taftTt^-" 
some  little  distance  before  the  fuU  steam-pnf 
sure  would  come  upon  it.  Moreover,  the  ^^^ 
admitted  by  the  laui  opening,  in  conjancti- 
with  the  compressed  steam,  forms  an  eU- 
cushion,  or  buffer,  serving  to  bring  the  pif* 
momentarily  to  rest,  ana  prevent  conciaa-ft 
The  inside  lap  given  to  the  arch  of  the  vil^ 
assists  this  result,  because  by  closing  the  eihii't 
some  little  time  before  the  termination  of  t: 
piston  stroke,  which  occurrence  hapinns  in  ti 
interval  between  Figs.  77  and  78,  the  effi^l  ^• 
to  compress  or  cushion  the  exhaust  steam  lei:  ^ 
that  time  in  the  cylinder.  How  much  com?^; 
sion  may  be  judiciously  permitted  with'. 
resulting  in  injurious  hick- pressure  def*'- 
upon  the  class  of  engine,  and  the  8i>eed  at  »ti  - 
it  is  running.  Fast-running  engines  bear,  >'• 
will    require,   more    cushioning    than   slo«vf 

engines.  •  i.  n  • 

To  reverse  the  engines,  the  slot-link  B  • 
lifted  by  means  of  the  reversing  handle,  an-M^- 
levers  pivoting  around  the  weigh-bar  ^« ^ 
bringing  the  valve-rod  into  line  with  the  bi»i- 
gear  eccentric  rod  E,  Fig.  79.  The  crank  Ur* 
we  suppose,  on  dead  centres  as  before,  the  Je*J  • 
the  valve  admits  steam,  thrusting  the  v\>*^  ' 
the  direction  of  the  arrow,  and  turning  t>'f^^' 
and  wheels  in  the  reverse  direction  to  that  in  i* 
previous  arrangement  of  the  gear.  . 

The  slot  link  not  only  alfbrds  a  ready  v^'^ 
of  rever  '  "•»•,  '***«l|^  ^  "^^"^  ^ 
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P<nnta  of  cat  off,  and  of  coneaqnont  expnnaive 
working  of  ateani.  If  we  take  the  most  extreme 
uite  poioble,  and  put  the  die  block  in  mid-gwr 
B"  in  Fig.  80,  the  engine  will  not  work  at  nil, 
pecHtue,  though  the  inlet  Bteam  port  ia  oncoTered, 
it  would  on  the  taming  of  the  ciank  immadiatelj 
close,  Eo  that  the  vridt£  open  for  the  preadmisiion 
of  bWo  is  the  maiimnm  opening  of  which  the 
mangement  in  capable.  Thia  is  clear  from 
(^R.  SO,  and  it  is  also  ciMr  that  bnt  for  the  lap 
uid  lead  there  could  be  no  motion  of  the  ralre 


at  all  in  mid-gear.'*  Hence,  when  nn  en^i 
stopped,  or  ia  getting  up  steam,  this  position  of 
mid-gear  is  the  one  in  which  the  reversing  lerer 
shoold  invariablj  be  locked,  and  then,  if  the 
regulator  were  accidentally  left  open,  the  engine 
could  not  ran  away. 

If,  however,  the  link  is  lifted  or  lowered  in 
relation  to  the  die-block,  so  bringing  the  Utter 
into  positions  intermediate  wi^  the  extreme 
limits  afforded  by  the  eccentric -rod  pins 


e  hand,   and  the  centre  of  the  link  ( 


the 


other,  the  effect  ia  to  shorten  the  stroke  of  tiie 
valve,  and  so  produce  nn  early  cut-off  and 
increoBed  grade  of  expansion  of  stenm,  and  these 
effects  are  greater  tho  nearer  th«  die-block  ap- 
proaches to  tho  centre  of  the  link.  This  also  has 
the  effect  of  increasing  the  lead,  as  in  Fig.  81, 
and  this  incrense  of  lend  with  a  slow-ronning 
engine  would  bo  nn  evil,  as  produoing  nn  in- 
jurious amount  of  back -pressure.  But  since  tho 
motion  is  only  linked  up  when  an  en^ne  has 
gained  speed,  and  as  the  advantages  of  increased 
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lead  7are  greatest  with  qaick-ninning  engines, 
there  is  no  objection  to  this  effect,  unless  it 
happens  to  become  exoessiye  In  amount. 

Some  valre-motions  are  arranged  with  the 
maTimnra  amount  of  Up  and  lead  in  full  gear, 
in  which  case  the  lap  and  lead  g^ven  to  the 
eccentiio  dieayes  is  the  same  as  that  for  a  direct 
gear  wiOiout  the  interrention  of  a  link.  But 
sometimes  also  the  motions  are  arranged  for  a 
lap  and  lead  at  one-thiid  or  one-half  of  the 
range  of  tiie  movement  of  the  die-block,  and 
then  the  sheaves  are  marked  out  for  that  amount, 
and  the  arrangements  modified  to  suit.  Then 
the  lap  and  lead  will  be  diminished  at  full  gear, 
and  onl J  slightly  inoreaaed  towards  middle  gear. 
M.uch  d^nds  on  the  olass  of  engine  for  which 
the  gear  is  b^g  designed — a  fast-running 
passenger  engine  taking  more  lead  than  a  heavy 
goods  engine.  In  a  fast  train  the  full  motion  of 
tiie  valve  is  only  utilised  in  the  aot  of  starting 
away,  and  then  immediately  the  link  is  presentlv 
not-died  np  for  expansive  working.  In  our  model, 
where  the  opening  to  lead  at  full  gear  is  only  )Vin- 1 


we  cannot  adopt  so  minute  a  refinement,  but 
simply  design  the  motion  for  full  gears,  and  let 
the  lead  increase,  and  be  slightly  unequal  at 
opposite  ends. 

In  the  gear  here  illustrated  the  rods  are 
alternately  *'open"  and  *' crossed'';  but  they 
are  termed  *'  open  rods,"  because  set  open  when 
the  full  of  the  sheaves  is  between  the  axle  and 
the  eccentrics,  as  in  Fig.  75.  They  cross  when 
the  fhll  of  the  eccentrics  is  on  that  side  of  the 
axle  farthest  from  the  link,  as  in  Fig.  78.  By 
the  crossing  of  the  rods,  their  radius  is  practi- 
cally shortened,  and  the  lead  becomes  greater  at 
one  end  than  the  other.  The  increase  of  lead 
towards  mid-gear  and  the  increase  due  to  the. 
crossing  of  the  rods  can  be  better  understood  if 
illustrated  by  outline  diagrams,  and  with  these, 
therefore,  I  will  conclude  the  present  article. 

The  reason  of  the  increase  towards  mid-gear  is 

evident  from  Fig  82.    Here  the  same  reference 

letters  indicate  similar  parts  as  in  the  previous 

diagrams.    When  the  engine  is  in  full  gear  f or- 

I  ward,  the  centre  of  the  pin  of  the  fore  eccentric 


rod,  which  is  coupled  to  the  link,  is  at  F,  oi 
that  of  the  back-gear  rod  is  at  L.  Ifthsbn^ 
brought  into  mid-gear  each  eocantric  rod  <^^r 
an  arc  of  a  circle  around  its  own  aheave,  sod  tf 
consequence  of  the  curvature  of  the  li*^  *t 
effect  IS  to  throw  the  central  portion  of  ^«^ 
farther  away  from  the  axle  than  wheni&n^ 
forward  or  backward  gear,  and  this  ina«*  7 
the  distance  M  in  Fig.  82  is  the  amount  by  wbefi 
the  lead  of  the  valve  is  affected  by  the  ai^ 
ment  to  mid-gear,  the  centres  of  the  pins  mo* 
then  at  F'  L'.  .   ,. 

At  the  opposite  end  of  the  piston-stron  w 
lead  is  increased  by  the  crossing  of  th»  wdJ,J 
is  dear  from  the  Fig.  83,  where  the  amountol  ii» 

due  to  crossing  is  shown  at  M,  the  dutance . 
being  equal  to  twice  the  lap  and  lead.  . 

It  is  ea^  to  see  that  these  differences  ^^ 
diminished  by  increasing  the  length  of  thtio» 
and  it  is  for  this  reason  that  thev  shouW.w^ 
long  as  convenient  and  practioaUe.  \^^ 
clear  that  the  shortening  of  the  distance  betvf^ 
the  oentree  at  which  the  rods  are  afetacbsdtov 
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link,  Bod,  moraoTer.  Uib  lauBaiiig  of  the  throw 
of  Uie  eccentric*,  will  have  &  like  effect  in  miiii- 
miaiiig  the  increase  o(  lead,  and  the  diffeiencea 
in  its  omoont  at  qipodte  ends  o(  the  travel  of  the 

It  the  eccentric-roda  were  arranged  to  czou 
each  other  when  the  centre*  of  the  sheavei  wars 
between  the  axle  and  the  linb,  then  the  plafing 
of  the  link  in  mid-gear  would  diminish,  or  quite 
obliUxste,  the  lead  of  the  tsIto — an  obvioiu 
dtaad vantage.  J,  S. 


COKPOTTKI)  FOK  PROTECTIHO 
SOTTOHS    OV  BEA-OOIHO  VESSELS. 

THE  invention  patented  b7  F.  J.  Binni,  of 
Qipon,  and  &.  J.  Paria,  of  Liverpool,  haa 
tor  ita  object  to  provide  for  navigable  vesaela  and 
other  like  Btnctiu«e  a  covering  and  protecting  oom- 
pimtion,  which  can  be  eoiilv  applied  to  the  rnirfnce 
It  14  deured  to  protect,  Bud  which  when  applied 
will  adhere  thereto,  and  prevent  tha  adheaion  of 
marine  growth.  The  euential  conatituenta  of  the 
compoaition  are  metallic  dno  and  carbon  or  char- 
When  a  plate  covered  with  theee  matetiala 
it  placed  in  elt  or  aea-water,  the  chemical  action 
that  take*  place  is  probably  nmilar  to  that  which 
goes  on  in  a  galvanic  batterj.  To  the  electrical 
currents  which  are  set  up  may  be  attributed  the 
fact,  that  the  matter  which  collects  on  a  ship's 
bottom  coated  with  the  compoaition  is  caused  to 
tall  or  drop  oS,  or  is  prevented  from  collecting, 
or  the  protective  action  may  be  doe  to  the 
chamioU  action  which  takes  place,  the  one  being 
gradually  dissolved  hy  the  rait.  In  practice  they 
generally  prefer  to  combine  the  ingredients 
about  the  following  proportions: — Metallic  zi 
powder,  60  to  80  per  cent, ;  carbon,  W  to  40  per 
cent.  These  proportions  may,  however,  ' 
varied.  The  form  of  carbon  they  propose  tc 
is  graphite ;  but  gaa  carbon  or  other  material 
oould  be  employed.  Colooring  matter  may,  if 
demred,  be  added,  and  in  order  togive  cohesion, 
they  add  any  suitable  pigment.  The  ingredients 
are  ground  to  a  powder  and  mixed  with  a  suit- 
able vehicle,  luch  aa  oil,  tar,  or  varnish,  so  as  to 
form  a  paint  or   covering  composition  of  the 


PROTECTIVE     COXPOSmOK     FOB 
IBOir    PLATES, 

AMONOST  recent  ^tents  for  protective 
preaarvative  coatmgi  for  iron   and  M 
pbte*  we  note  the  invention  which  has  been 

Cmted  by  lix.  A.  Andrews,  surgeon,  of  New 
thgate,  and  which  is  thus  described : — The 
compontion  is  composed  of  a  mixture  of 
methylated  spirit  and  shellac,  boiled  linseed  oil, 
and  oxide  of  iron,  or  otliei  suitable  material,  for 
pving  body  and  colsui  to  the  mixture.  TariouH 
pro[Kiitions  of  these  ingredients  may  be  employed 
according  to  circii  metancee— f or  example,  the 
following  proportions  give  good  results : — 
Uethvlated  spirit,  16  puts ;  shellac,  S  parti ; 
boilad  linseed  oil,  1  part ;  and  oxide  of  iron,  i 
ports.  The  shelloo  is  first  dissolved  in  Uie 
methylated  spirit  so  as  to  form  a  shellac  varnish, 
the  boiled  oil  is  then  added,  and,  lastly,  the  oxide 
of  iron,  the  mixture  being  stured  or  agitated 
until  the  ingredients  are  thoroughly  incorporated. 
The  patentee  sometiniea  uses  along  with  the 
(hellao  a  small  proportion  of  gum  mastic,  and 
along  with,  or  instead  of,  the  oxide  of  iron  a 
nrorortion  of  graphite — for  example,  the  fol- 
lowing   ingredimits    and    proportions    may    be 


QAUGE    FOE    OBZHDZHO    AlTD 
SETTIHa    SCREW    TOOLS. 

riTHE  ample  gauge,  the  «u>plicatIona  of  which  an 
X  shown  in  tha  auneiea  illnitrations,  has  been 
introduced  by  llevrs.  Darling,  Brown,  and  Shoipe, 
of  Providence,  S  J.  Tha  angle*  used  m  this  gauge 
are  60°.  The  four  divisioos  upon  the  gauge  of  11, 
20,  24,  and  32  parts  to  the  inch  are  very  useful  in 
measuring  the  nomber  of  threadfl  to  the  inch  of  tap* 
and  Hrewa.  The  following  parts  to  the  inch  con  be 
determined  by  them— vis.,  2,  3,4,  6,  S,  7,  S,  10,  12, 
14,  10,  20,  24,  28,  and  33.  In  Fig.  1,  atA,isihDWn 
the  manner  of  ganging  tha  angle  to  which  the  lathe 
centre  ihould  be  tuned ;  at  B,  the  angle  to  which 
the  screw-thread  outtiog  tool  should  ds  gnnnd ; 
and  at  C,  the  nmnotnasB  of  the  angle  of  a  acrevr- 
threod  alnady  out.  In  Fig.  2,  the  shaft  with  a 
screw-thread  is  supposed  to  he  held  between  the 
centresof  alathe.  By  applyingthegao^  asshowu 
at  D  or  E,  the  thread  tooTcan  be  set  at  nght  angles 
to  thadioCt,  and  then  fastened  in  place  fay  the  saew 
in  tool-post,  thereby  avoiding  imperfeot  or  leaning 
threads.  In  Fia.  3,  at  F  and  O,  the  manner  ot 
■ettinc  the  tool  nr  outting  inside  threads  is  illus- 
trated. 

Hare  i*  a  taUe  on  ths  gauge  used  for  determininf 
the  Bza  of  tap  drills,  which  ahowa  in  thousaodthsol 
an  inch  ths  double  depth  ol  thread  of  t^ia  and 
sorews  of  the  pitehe*  moit  commonly  naed.  lUs 
table  it  made  up  by  dividing  1-T32,  ths  donUe  depth 
of  thread  of  a  screw  that  is  one  [ntch,  by  the 
number  ot  thread*  of  the  various  pitches.  For 
initonoe,  the  decimal  '433,  representmg  the  double 
depth  ot  thread  of  a  screw  thit  i*  foi 

obtained  by  dividing  1-732  by  four.    Ii_ 

manner  the  double  depth  of  thread  of  pitches  not 
■hown  in  the  table  mH  be  readily  abtamed.  The 
doabtedepthof  thrsadof  aaerew  that  istwo  pitch, 
tor  instanoe,  is  one-half  ot  1  '732- 


i,  4  ports  ;  and  graphite,  4 


pwrt*,  all  by  weight.  The  shellac  and  gum 
mastic  are  first  diasolved  in  the  methylated 
^irit,  the  bailed  oil  is  then  added,  and,  lastly. 


the  oxide  of  iron  and  graphite,  thi 

■tirred  or  egitated  a*  before  until  the  ingredients 

are  thorooghly  incorporated.      The  use  of  the 

boiled  oil  in  the  above -described  compomtions 
tivee  a  certain  amount  of  elasticity  to  the  shellac 
varnish,  and  prevents  it  from  scaling  off  the  sur- 
&ce  to  which  it  is  applied.  The  oxide  of  iron 
oad  graphite  give  body  and  colour  to  the  mixture ; 
dther  or  both  of  theae  latter  subsUnceo — namely, 
the  oxide  of  iron  and  the  graphite — may  be  re- 


venient  to  mulm 
there  given.  F 
thread  of  a  screi 

by  multiplying  the  decimal 


double  depth  of  thread 
table,  it  u  mora 


pitch  may  be  obtained 
by  multiplying  the  decimal  -433  (4  pitch)  by  2,  and 
that  of  40  pitch  by  dividing  '087  (20  pitch)  W  2. 
In  abtaining  figures  in  this  manner  it  ihould  be 
home  in  mind  that  the  ratio*  are  inveme,  the  greater 
the  number  of  threads  to  the  inch  the  less  the  depth. 
and,  conversely,  the  fewer  the  thread*  to  the  inch 
the  greater  the  depth. 

A*  the  double  depth  ot  thread   .  _, 

difference  in  diamet^ns  ot  a  tap  and  a  tap  drill, 
obtain  the  diameter  of  a  tap  drill  of  any  desired 
pitch  ft  is  only  necesssry  tu  subtract  the  decimal 
showing  the  clouble  depth  of  thread  of  that  ntch 
from  the  diameter  ot  the  tan.  For  example,  3  the 
tap  i*  4  pitch  and  lin.  in  diameter,  sub&oct  -433, 
the  decimal  showing  the  double  depth  of  thread  of 
this  pitch  in  the  table,  from  one,  and  the  lesnlt, 
■G67&1.,  is  the  Bie  ot  the  top  dnll,  which  would 
allow  a  ihorp  thread  in  the  hole.    The  customary 


CABVER'8     PATEHX    FniE-EXTIV 

ainsHina  apfabatus. 

Fthe  annexed  engraving  is  illostrated  a  novel 
appartaus  tor  eitinguuhiiig  fire*  in  ahips' 
hold*  with  an  atmosphere  ot  the  products  ot  com- 
bustion drawn  from  the  funnel  otthevesssl'sboOer. 
Titan  thl*  aouroe  there  can  be  obtained  a  practically 
inexboostible  supply  ot  gases  incapable  ot  supporting 
combustion,  ■ndolwav*  ready  tor  application.  In 
the  illDstration,  A  is  tiie  funnel.  It  i*  oonoeated  b~ 
a  branch  to  Uie  valve  box  B,  which  is  in  commnni 
cation  with  the  cooling  chnmbar  0-  This  iatt-a  i 
divided  by  a  vertical  partition,  and  in  both  parts 
constant  shower  ot  cold  — " *- '-'-'— 


iparbnento 
tbe  other. 


•nd  deUvcn  l^tn  Into  tbe  other.    They  have  thus 


whence  they  can  be  directed  to  any  port  of  the 
■hip.  So  affei^ial  is  the  cooUng  that  the  teminal 
temperature  is  only  8V  or  90°  Fobr.    The  heat  is 


led  away  hr  die  water  whidi  cecapea  at  the 
trap  a.  Aftar  the  fire  has  been  extinguished,  anci 
Buffioient  time  hsa  elapsed  tor  il«  heA  to  beeome 
di**ipated,  flie  valve  B  is  turned  to  ehnt  off  the 
nsea  and  admit  fresh  air,  which  is  then  forced  into 
the  hold,  and  qnioUj  diqilBoes  the  heavy  gases, 
enabling  men  to  enter  with  safety.  The  Uverpool 
ritaia  are  having  the  uporatos  fitted  to  th» 
Sfona,  belongmg  to  the  Liverpool  Salvage 


A*eociBtion,  for  the  purpose  ot  dealing  with  csigoee- 
which  arrive  in  a  burning  condition — tu>  infreauant 
oceurrenoe  with  cotton-di^  The  use  of  thi» 
aimoratu*  i*  not  sonflned  to  iteom-veneU.  Every 
■ailLng  ship  of  any  sise  is  now  fitted  with  a  boiler 
tor  working  tlie  winches,  and  this,  it  not  very 
Bmalj,  will  mpplT  plcm^  ot  gases. 

To  demonstrate  tha  otMMi*  of  this  qrstaa  of 
extinguishing  fires  a  lerie*  lA  tests,  repeated  on 
several  days,  were  made  at  the  East  Brunswick 
Dock  in  Liverpool.    A  fire,         


of  wood  well  sprinkled  wiUi  pebrolenm  and  tar, 
I  laid  near  one  end  ot  a  floating  pontoon  about 
t.  long,  10ft.  wide,  and  S"  ^— -  — *  -"— " 
I  well  alight  tha  turnaee  ti 


were  mjected  mto  tfae  pontoon  through  a  1 

hose,  id  a  dietosce  of  ahout  COft.  from  tl 

During  the  testa  an  oval  owuihole  ISin.  ^  t2in. 
was  k«>t  open  ovca  the  fire,  and  nsnoUy  a  similar 
manhole,  between  tha  fire  and  the  point  where  the 
(umee  were  admitted,    woi  also  kept  uncovered. 

The  flomea  were  extingniriied,  we  ore  in* ■*  — 

four  to  six  minuiee  from  thetime  of  eomi 
inject  the  fames;  but  the  supply  was  I 
forthiity  or  moreminnteioneaelioocasion,  inocdsr 
to  qusnch  the  embere  and  sllow  them  to  cool. 
Wlole  tha  pontoon  was  full  ot  fumee,  lmmiD| 
petroleum  and  phoi^Aoraa  were  extinguished 
mstontly  by  imjnendng  ttiem  in  the  atinoqihere 
of  the  pontoon.  On  the  eondasion  ot  tha  Bre- 
BxUnguiihing  test  in  the  pontoon,  the  apparatos 
was  sst  to  work  a*  a  vaotilMar,  and  the  atmo^ere 
of  the  pontoon  was  re^iiaUe  with  safety  within 
serea  to  ten  minutes  aftw  turning  oS  the  fame*. 


THE  CARE  OF  OAR. 

OAE  is  a  wood  which  coil*  for  on  unusual  and 
unceoaing  core  in  its iDaaafBcture.  Thetend- 
eney  ot  ook,  from  the  momesit  an  axe  ie  planted  in 
the  side  of  a  tree,  is  to  ^tit,  cnek,  and  play  all 
sorts  ot  mean  tricks  on  the  owner.  Such  tendendea 
can  be  held  in  hand,  and  atmoet  absolutely  obviated, 
by  the  following  certain  rules:  A  tUck  coat  ot 
waterproof  paint  applied  to  the  mde  ot  tha  log*  I* 
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protected,  »o  «s  to  prevent  obsorplion  ot  rain  uid 
moutiue,  (olloired  bj  the  bakiiig  proceu  of  >  hot 
■un.  Aitenuita  mouture  uid  he»t  is  the  pnme 
cauwof  cbeclo  Mid  cmciin,  and  when  such  defect* 
begin  in  oak  thef  are  bound  to  incniau  and  min 
otherwiM  perfect  itock.  Oak  should  be  itscltod  aa 
fost  u  Bawn.  It  is  a  mistake  lo  )>eniiit  it  to  lie  in 
■  dead  pUs  eien  for  a  sinRle  ilar.  It  is  a  wood  that 
eoutains  a  lanje  amount  of  add,  which  oozea  to  the 
lurfice  as  fa^  aa  the  lumber  ia  lawecl,  and  if  the 
■tockia>llawedtoremBinpile>leolid,itisapt,  eveu 
in  a  few  houn,  to  catuo  Btaiu  on  the  surface.  The 
lumber  ahonld  be  slacked  in  tiilts  not  over  Oft.  in 
Widlh.  The  bottom  counte  fliould  be  railed  2ft. 
from  the  ground,  and  a  space  o!  iiiii,  left  between 
the  pieces.  It  ia  advisable  to  follow  this  rule  up  to 
the  nfth  courae,  when  the  spa.ce  can  ba  graduall; 
diminished  to  2m..  and  continued  to  the  U>v  of  the 

Sile.  Id  this  way  air  has  free  circulation  througb 
iBpilB,andUie1umberwiUdi7reBdi1;.  The  p3e 
ihould  cant  towards  tho  back,  so  that  rain  will 
follow  tho  JQclinatioii. 

Broad  sticks  not  over  3in.  wide  should  be  used, 
Ifaa  front  stick  placed  so  ns  to  project  )in.  bofond 
the  lumber.  Other  sticks  Bhould  be  placed  not  over 
1ft.  apart,  and  in  building  the  jiile  the  sticks  shauld 
be  exactly  over  one  another.  By  this  plan  warps, 
twists,  and  saei  ars  acoided.  It  is  adnsable  to  pile 
every  length  by  itaelf.  Tliis  rule  permits  more 
systematic  piling,  end  in  shipping,  consl^ments 
ou  be  made  of  length  it  precisely  as  wanted. 
lliickiies*  in  piling  should  never  be  mixed- 
Twisted  stock  is  sure  to  be  the  result  if  this  advioe 
is  ignored.  The  tap  shonld  be  placed  downward, 
the  draft  upward,  and  any  piacticol  lumberman 
«an  readily  observe  the  ndvautage  of  this  odviiie. 
Everj  pile  ahould  be  well  covered  with  sound  culls, 
tbe  ooTsring  ao  placed  as  to  project  beyond  all  sides 
at  the  pile ;  raise  it  a  toot  from  the  top  oonne. 
The  pdea  should  not  be  nearer  than  20ui.  apart, 
i4in.  11  better. — Mfuaisfipjii  Valley  Liimifmian, 


UPBOVSKEHTS  IS  ALTEBNATZBG 
CVBRENT  H0T0B8. 

TWOiecentpatentsobtainedby  Mr.  C.S.Bradley, 
of  Yonkers,  N.Y..  deserve  notice.  Both  are 
tot  altematjog  current  electric  motors,  and  may  be 
be  briefly  dcecribed  as  follows  : — Figs.  I  and  2 
Itfireeetit  transverae  and  longitudinal  sections  of  the 
motor,  which  in  this  case  is  driven  by  means  of  two 
independent  alternating  currents  of  different  phaae. 
The  patentee  says: — "In  dynamo  electric  machines 
and  electric  motors  getieroll  j  it  )ias  hitherto  been  con- 
sidered essential  to  successful  operaHon  either  to 
have  the  field-magnet  positively  energised  by  means 
of  a  current  or  cuiTcnts  ciicukiting  in  insulated 
oondnctoTB  wound  upon  the  Held- magnets,  or  else 
Id  have  the  fleld-miguets  made  of  steel  and  per- 
Manentlf  magnetisad.  Ithae  always beengeneially 
coBodeMd  sdTinUe  to  laminate  the  pole  pieces  of 
the  Bald  magnets  for  the  purpose  of  preventing  the 
■envation  oi  the  FoucauiC  corrents  therein.  I  have 
oboOTraed,  on  the  contraiy,  tbat  such  currenU  mav 
■erve  a  naeful  purpose  in  the  motor  or  machine,  and 
they  may  be  lo  oouoentratad  and  directed  aa  to  form 
the  K>le  energisine  current  of  the  Held-nugnets.  and 
aueh  diacorary   forma   the   baais   of   my   present 


"  The  field  magnet  is  constructed  of  alternate 
iron  and  oopper  ban  with  oopper  heads,  and  this 
structure  is  wound  with  irsu  wire  on  the  outside. 
The  bars  of  copper,  together  with  the  copper  heads, 
form  cdrcuite  of  very  low  resistanco  for  the  eddying 
ourrenta  which  are  to  be  utilised.  The  armature  £ 
■  plain  Oramme  rinp  with'  closed  winding,  which  al 
four  Mjnidirtant  pomta  is  connected  to  four  con- 
AwiiBK  liagi  on  the  shaft  having  brushes  conncct- 
■'  *  'he  two  independent  supply  circuits 
I  supply  alternating  cuirenta,  tht 
i-i.  _       e.quarter  of  a  phase  behind 


■e  supplied, 


tti«  otbsr,  and  the  result 

the  annatnie  so  loiuc  as  tne  currenca  a 

and  are  snbstantuuly  one-quarter  phi 

thar  time  periods,  and  in  producing  the  rotation  of 

tt«  utnatnn  the  two  consequent  polea,  N  and  S, 

body  at  a  rate  exactly  corresponding  to  the  speed  of 
lh«  generator.  Sui^tose,  now,  the  speed  of  t' 
genvrator,  which  ia  of  oorresponding  impulses,  .. 
1,000  levolnlions  per  minute,  then  the  poles  N  and  S 
will  traverse  the  arautore  circularly  1 ,000  times  per 
minute,  and  we  will  suppose  the  motion  of  the  poles 
N  and  8  to  be  right-hauded,  as  ^hown  by  the  aimws 
at  N  and  B.  As  ther  rotate  they  induce  poles  in 
the  iron  of  the  fleld-magTiet ;  but  these  ■■"'"-J 
poles  N"  8*  dn^  behuid  sUghtly,  and  as 
poles  attract,  the  armature  moves  in  a  left-handed 
direction  as  shown  by  the  arrow  at  A.  Meantime 
ibe  ti  and  S  poles  in  the  anniiture  have  mo 
the  right  in  direction  and  the  motion  of  am 
nontinues,  and  if  nut  doing  work  obviously 
rise  in  speed  until  its  speed  nearly  equals  thatof  the 
generator,  and  the  relative  motion  otthe  potesNS 
—■ "  N«  S'  becomes  so  slight  as  to  be  ptaotically 

■  "" "      -'       ■■       *  ■- -n  the  armature 

lonitant  speed) 


qieed  falls,  and  while  the  relative  rotation  of  ita 
N  and  S  poles  remains  unaltered  with  respect  to  the 
—  store  body,  the  alisolate  rotation  with  respect 
point  in  space  changes  acoordingly ;  or,  to  put 
.  _  figures,  suppose  the  speed  of  the  generator  ia 
1,000  revolutions  per  minute,  then  the  poles  X  and 
travel  1,000  revolutions  per  minute  relatively  to 
le  armature  liody.  If  the  armature  speed  were 
,000  revolutions,  the  poles  N  and  S  would  stand 
stUl  with  respect  to  space,  i.i.,  their  absolute  rota- 
tion would  benil.  If,  now,  load  iaadded  sufficient 
to  drop  the  speed  of  the  armature  to  900  revolutions, 
obviously  the  poles  H  and  S,  white  still  travelling 
1,000  revolutions  per  minute  relativelj  to  the 
armature  body  will  have  an  absolute  rotation,  with 
respect  to  a  point  in  space,  of  1,000—900  =  100 
dutious.  The  direction  of  this  absolute  rotation 
...  .18  indicated  by  arrows  at  N  S,  the  same  as  the 
duectioo  of  relative  rotation  of  these  poles  N  and  S  : 
but  as  this  absolute  rotation  of  the  poles  N  S  is  100 
'  Lute,  it  necessarily  follows  that  there  is  a 
int  of  the  indnced  poles  N'  S*  in  the  fleld- 

„ following  the  movement  of  poles  N  8,  and 

the  speed  of  this  movement  is  tOO  per  minnte,  and 

each  section  of  the  mass  of  the  flald-magnet  is  in 

the  seat  of  a  rotating  polar  line,  and  is  cut  by 


The  position  of  the  fleld-poles  N'  S'  induced  by 
these  eddy  currents,  is  always  behind  that  of  the 
poles  N  8,  the  exact  position  depending  upon  two 
things — the  load  and  the  resistance  in  the  metal  of 
the  neld-magnet.  The  greater  the  load  the  greater 
"  lag  of  the  poles  N'  S'.  and,  on  the  other  band, 
lus  the  resistance  offered  the  eddy  correnta, 
the  smaller  will  this  lag  become  in  proportion. 

' '  Tie  result  of  my  invention  is  that  the  iron  pole- 
,  xs  and  irou  winding  or  body  of  the  field- 
magnet  become  highly  magnetised  without  sny 
current  being  directly  tokeu  from  the  armature- 
-■— ■■  for  tliat  purpose,  and  in  this  manner  the  loss 
ijtor  or  dynamo  as  ordinarily  constructed,  due 

-. circulation  of  these  Foucaalt  curreubi,  is 

readily  utilised  as  a  factor  in  the  suooesstnl  opera- 
":>n  of  the  machine.^' 

Fig.  3  is  a  diagram  illustrating  another  invention 
of  great  practical  value. 

Concerning  this  invention  the  patentee  says . 
motors  of  this  tyi«  it  has  been  found  that  where 
the  field-magnet  is  directly  energised  by  coirents 
flowing  througb  the  coils  upon  it,  whidi  seem  to  be 
uecessaiy  in  order  to  obtain  an  adeijaate  nn"hinii^l 
out-put  from  the  motor,  it  is  practically  impos^blr 
U>  get  the  armature  up  to  nonnal  speed  U  the  field- 
magnets  are  energised  at  the  moment  of  starting 
If  tiie  field-magnet  circuit  be  left  open  at  thi 
moment  of  startmg  the  armature  by  the  alternating 
currents  and  so  continued  until  the  aimature  baa 
reached  its  normal  speed,  the  fleld-magnet  circi 


wersthsbU' 

^ ent  of  stsiliv 

Tliis  may  be eiidahied  in vaiions  ways.  Itrtttn 
a  given  pole  of  the  fidd- magnet  and  ooiiBder  Itul  i 
rotating  pole  of  the  armature,  which  ws  will  up- 
pose  an  N  pole,  is  approaching  the  said  field-migK 
pole,  the  latter  would  become  an  S  polt,  iiJ 
strongly  attract  the  said  aimatore  pole,  and  miii 
of  the  armature  would  be  produced :  but  il  th- 
fleld-maguet  were  surrounded  with  its  uuiJ  oib 
closed,  the  setting  up  of  magnetism  in  tbef^v-i 
field  pole  would  cause  an  induced  current  to  flui  i 
■'  e  ooil,  which  would  partially  or  quite  sdodI  ti" 
jlaiity  of  said  S  pole  oi  the  field-magnet.  Ttxir. 
(ore  the  result  of  these  two  opporing  tendmafii! 
that  the  armature  will  not  start  if  the  fleU.u^V 
circoit  is  closed. 

armature  of  an  alternating  cunol 
this  particular  inatance  it  u  ib^r. 
ature  with  continuous  wiodiag,  fr« 
which  at  four  equidistant  pointa  connectioni  in 
made  respectively  to  the  insulated  contact  njrv 
1,  2,  3  and  4,  which  are  connected  by  ^^litJt^ 
brushes  to  the  respective  mains  5,  e,  7  and  9,  Sto 
5  and  6  supply  an  alternating  corrent,  and  must 
and  S  sDppIy  another  alternating  current  whi^  i 
this  paitioiUaT  instance,  differs  lo  phass  fmo  t^ 
formerby  one-qnarterol  a  wave-length.  Anulv 
A  at  the  othsr  end  is  provided  with  a  aosuiiitu^ 
t  and  brashes  i  in  the  usnal  manner,  for  tskiiij  <^ 
a  oontinoous  direct  current  into  any  drvoit  offl- 
nectad  with  such  brushes  in  acoordanca  willi  it^ 
prindples  set  forth  in  U.S.  patent.  No,  JSaW'. 
dated  October  2nd,  1888.  Whenever  aconwl-' 
admitted  from  the  drenits  5,  6,  7  and  8  isw^ 
ermalure  A,  if  the  fleld-magnet  drooit  ii  opai,  u" 
armature  will  immediately  start  into  mctuo.  i^ 
gradually  rise  in  speed  until  it  sutetuliib 
lynchronisee  with  the  generator  supplyine  rami" 
to  drenits  6,  6,  7  and  8;  hut  it  the  eiU-BUp« 
circuit  ia  closed,  the  armatnre  will  not  start  sad  « 
to  its  nonnal  speed.  I  therefore  proceed  tttoS 
I  arrange  an  electro -magnet  9  in  a  suitable  po 
and  placed  in  front  of  it  a  pivolj 
having  a  retractile  spring  1 1 ,  and  oi 
carries  the  armature  10  I  arrange  a  contait  l- 

"  In  front  of  such  contact  I  srcange  a  com^"*'' 
ing  contact  13,  as  shown.  The  fidd-supi* 
drcuil  is  closed  at  all  points  except  the  coels*  i- 
andlS,  andmy  objectistoaecom^sh  tbedi»F'< 

A  has  arrived  at  ita  normal  ^ead.  TIupIkW; 
magnet  9  is  included  in  a  branch  drouit  takm  B^ 
the  brushes  6,  and  including  by  prefereocescl«n- 
coil  H,  wluch  is  eonstnicted  to  hsvs  a  M" 
coofficiantof  self- induction  and  modeiate  [«'*"'' 
This,  however,  is  not  essential  to  the  perhinM"'" 
of  the  apparatus.  Thus  construeted  the  soto™  i' "' 
follows;— The  annatura  A  being  at  rwttbif' 
>i»a**,«H'n<*  ouriflnts  entering  the  dtcuit  ^  ^ 
oae  a  rotation  (f&M  poles  of  Qk  >^ 
motitti,  uidatUw  tamstiiBSilTrMH 
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;  poles  set  up  in  the  annatuie  A ;  but  the  current 
s  not  of  such  character  as  to  c&use  the  attraction  of 
he  annBture  10  aguast  the  Force  of  spring  11.  Ah 
he  armature  rises  in  speed,  the  rotation  ol  the 
•oles  N  and  S  of  the  eimature  become  alower  and 
bwer,  the  wares  in  the  branch  drcuit  become 
mger  and  longer,  and  strsighter  and  straighter, 
na  the  relay  hammerg  slinhtly  on  its  bock-itop 
ntil  finally,  when  the  speed  has  reached  its  normal 
ate,  the  current  jnssing  through  the  coils  of  the 

ndthe  armature  10  is  attracted,  causing  the  con- 
icts  12  and  13  to  close  firmly  together  and  cam&in 
licre  so  long  as  the  armature  A  is  rotating  at  its 
ormal  speed.  It  is  thus  readily  seen  that  the  fleld- 
lagnet  circuit  remains  open  unlii  the  armature 
d  at  its  normal  speed,  and  at  that  instant 
ma^gnet  circuit  is  closed,  and  the  motor 
indition  to  exert  a  maxiiuum  mechanical 
uergy."        ^^^^^^^^^^ 


B  field-r 


HOW    CLAY    PIPEff  ABB    MADE, 

rHB  clay  pipe,  like  the  needle,  has  to  undeivo  a 
large  number  of  operations  befora  reocmng 
le  atnte  in  which  we  And  it  in  commerce,  llie 
fLDufucture  of  it  requires  much  manipulation,  and, 
spit«  the  progreee  of  mechanics,  the  moiMae  Iios 
it  been  introduced.  The  advent  of  the  clay  pipe 
France  dates  back  to  1360,  the  epoch  at  about 
hich  Jeoji  Nicot  imported  tobacDO.  Then  nothing 
it  the  pipe  was  smoked,  in  imitation  of  the 
■vages.  bincB  that  period  the  day  pipe  has  passed 
rough  every  form  and  every  colour,  and,  aflar 
rriug  to  cancature  certain  persona,  it  to-day  ro- 
Bdutes  the  features  of  the  men  of  the  day  with 
oat  accuracy.  Foe  the  manufacture  of  pipes,  all 
lys  are  not  equally  utilisable.      Use 


irity.     They  a 

Cleaning. — These  clays  always  contain  impurities, 
noistine  of  oxides,  sand,  fragments  of  roek,  &c., 

variable  proportion.  The  first  operation  that  the 
iterial  undergoes  is  consequently  a  cleaning,  which 
done  portly  by  hand  by  children,  and  is  floished 

a  waahing  of  the  clay  and  allowing  it  to  deposit 
baaina  of  large  dimensions. 

.V>j:'»9- — The  second  operation  is  the  mixing  of 
B  earths  in  definite  proportions.  As  each  clayhas 
liffcront  property,  the  mixing  of  several  kinds  is 
cooq-iry  in  order  to  obtain  products  that  vary  aa 
colour,  hardness,  &c.  This  mixing  is  one  of  the 
iocipal  secrets  of  the  manufacturer,  aod  an  opera- 
n  that  requires  no  end  of  study  before  giving  such 
etich  a  product  as  may  be  required  by  commBrca. 
ia  performed  in  pug-mills  actuated  mechanically, 
d  identical  with  uioM  used  In  ceramics.   The  day 


Fio.  1.— Pipe  Uonldet'*  Tools. 


comes  from  the  mill  perfectly  homogeneous,  and  in 
a  state  of  medium  plasticity.  It  is  then  carried  by 
an  elevator  to  the  rooms  of  the  rollers  in  the  upper 
part  of  the  building.  It  is  distributed  in  blocks 
over  wooden  tables,  around  which  ore  sealed  twelve 
or  fifteen -year -old  children,  who  ore  called 
"rollers,"  and  who  take  a  block  of  proper  size  in 
each  hand  and  form  it  into  a  ball  by  rolling  it  on 
the  table  in  different  directions.  Then,  exerting  a 
preasure  with  the  band  upon  a  part  of  the  ball,  and 
giving  it  a  backward  and  forward  motioa,  they  very 
quickly  give  it  the  form  of  a  pipe  whose  bowl  and 
stem  are  in  the  same  axis.  They  bare  produced  a 
"  roll."  The  roll  made,  they  bend  up  the  head  of 
it  ilightly,  and  place  it  alongside  of  them  upon  a 
board.    These  boards,  contaming  a  definite  number 


operation  in  a  few  instants  on  pipeK  ISin.  in  length 
and  D-lSin.  in  diameter  in  the  thiokeit  port.  This 
operation  is  performed  in  the  same  way  upon  pipes 
of  all  sixes.  The  roll  thus  pierced,  and  still  con- 
taining the  needle,  is  placed  in  the  mould,  aod  the 
latter  is  dosed  and  put  in  the  press.  Then  the 
workman  takes  his  oompressor  and  pushes  it  into 
the  open  part  of  the  mould  until  he  meets  with  the 
extremity  of  the  needle  that  enters  the  bowl. '  The 
day  is  thus  compressed  and  the  eiceas  is  removed 
by  means  of  the  kmf  e.  The  moulder  then  removes 
his  tool,  opens  his  press,  and  then  his  mould,  takM 
out  the  pipe  and  passes  his  knife  over  it  so  as  to 
remove  the  traces  of  the  junction  of  the  two  parts 
of  the  mould,  takes  out  the  needle,  and  idoces  his 
pipe  upon  a  board  alongside  of  htm.    The  pipes 


Flit.  2.— Fipe>Honlder*s  TaUe. 


of  rolls, 

Pressor :  a  long  nesdle  ;  a  steel  knife ;  and  a  press, 
he  mould  for  simple  pipes  oansists  of  two  pieces  of 
hollow  steel,  fitting  together  verr  accurately.  For 
ornamented  pipes,  it  is  of  several  pieces  of  chiselled 
bronze  held  together  in  a  sted  case.  The  com- 
pressor is  of  steel,  and  is  mountad  upon  a  handle, 
and  has  the  internal  form  of  the  bowl.  The  press 
is  an  ordinary  vioe  fixed  to  the  edge  of  the  table. 
When  the  roll  reaches  him,  the  monld«r  places 

the  head  of  which  he  places  upon  a  spedal  support, 
he  thrusts  his  needle  into  the  centre  of  the  tail  of 
the  roll  and  pushes  it  up  to  the  head,  guiding  it  with 
two  fingers  of  the  left  hand,  so  as  to  keep  it  exactly 
in  the  centre.    An  inexperienoed  person  who  should 

a  to  shove  the  needle  into  the  roll  could  not 
■ance  more  than  half  an  inch  without  pushing  it 
through  the  side,  while  the  workman  perfonns  the 


ar«  arranged  with  ore  n 


a  these  boards,  with 


..  dse  upon  very  fine  sand. 

When  These  boards  are  full  they  are  dehvered  to 
the  finisher,  who  allows  the  pipes  to  harden  a  little 
before  finishing  them.  The  finisher  begins  by 
passing  another  needle  into  the  stem,  then  sorapes 
off  the  saanis,  and  removes  the  lines  or  scars  toriued 
on  the  stem  by  the  various  parts  of  the  mould,  ^nu, 
with  a  copper  tool,  indents  the  figures  that  are  n 
appear  upon  the  pipe.  He  then  arranges  the  pip's 
upon  othsT  boardj,  and  leaves  the  needle  in  them  so 


driers,  whose  temperature  is  very  high.  When 
me  pipes  ore  sufficiently  dry,  workmen  polish  them 
with  tools  analogous  to  those  used  by  humiihers, 
and  which  are  mancnnvred  in  the  same  way.  The 
pipes  are  then  coined  to  other  workman,  who 
Tetifj  them,  reject  the  dafectiTe  ones,  and  prooaed 
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to  put  the  perfect  ones  in  the  saggen.  These  latter 
are  terracotta  boxes,  in  which  the  pipes  are  arranged 
in  circular  beds,  the  bowls  plaooi  downward,  and 
the  stems  united  above  by  a  aef ectiTe  stem  in  order 
to  prevent  them  from  getting  out  of  place  during 
caniaffe.  When  the  saggers  are  full  they  are 
caxried  to  special  furnaces,  and  are  superposed  as 
in  pottery  furnaces.  In  large  manufwstories  the 
operation  of  baking  is  the  same  as  in  potteries.  The 
furnaces  are  in  batteries  of  three:  while  one  of 
them  is  beinff  fired  another  is  inprocess  of  cooling, 
and  the  third  is  being  charged.  Each  furnace  bakes 
about  600  gross  of  pipes  p^  day.  The  duration  of 
the  baking  yaries  according  to  the  day,  but  it  is  at 
least  five  houn,  and  sometimes  reaches  eight  or 
nine. 

After  the  baking  the  furnace  is  allowed  to  cool 
for  about  twenty-lour  hours,  then  the  sacgers  are 
taken  out  and  the  pipes  remoyed.  Hie  Utter  are 
then  examined,  and  those  that  are  well  baked  are 
polished  anew.  Although  the  pipe  is  finished,  it 
nas  yet  to  undergo  another  operation  before  it  can 
be  used,  and  that  is  dipping.  The  object  of  this  is 
to  remove  the  porosity  of  the  day,  which,  without 
this,  would  stick  to  the  lips.  For  this  operation 
the  pipes  are  taken  and  dipped  one  by  one  m  a  hot 
bath  of  soap- water  and  wax,  and  ilien  drained  and 
dried.  The  manufacture  of .  the  common  pipe  is  at 
lensth  finished,  but,  before  being  deliverea  to  the 
trade,  certain  other  operations  are  necessarv :  it 
must  bo  labelled,  and  certain  styles  be  wrapped  up, 
and  all  must  be  padced.  The  packing  is  done  m 
wooden  boxes  filled  with  straw.  The  pipes  are 
arranged  alongside  of  each  other  in  the  tioxes,  and 
the  intervals  oetween  them  are  filled  witti  fine 
straw.  The  workmen  must  have  some  experience, 
for,  if  the  packing  is  too  tight,  l^e  jolting  that  tiie 
box  receives  will  oe  transmitted  to  the  interior  and 
brsak  the  pipes ;  and,  if  it  is  too  loose,  the  pipes 
will  strike  a^unst  each  other  and  pieces  wiU  get 
chipped  off.  This  operation  must  be  carefully  per- 
formed, as  some  boxes  go  to  America,  others  to 
Australia,  South  Africa,  and  even  to  Northern 
Siberia. 

An  the  operations  above  described  are  applied  to 
the  wholly  white  pipe.  If  the  pipe  is  coloured  it 
necessitates  several  new  operations.  After  the 
pipes  have  been  baked  they  are  carried  to  the 
glaring-room.  The  operators  in  this  latter  are 
usually  women,  each  of  whom  has  in  front  of  her  a 
series  of  cups  containing  limiid  ^azea  of  various 
colours,  and  each  cup  provided  with  a  small  stick. 
Each  pipe  is  taken  up  oy  the  operator,  who,  with 
the  stick,  puts  a  glaze  upon  it  either  in  the  form  of 
dots  or  bands.  It  is  in  this  way,  dot  by  dot,  that 
that  the  pipes  that  are  styled  glazed  are  finished. 
These  pipes  are  remarkaUe  for  the  finish  ttiat  they 
exhibit.  The  pipes  thus  ornamented*  are  arranged 
upon  plates  and  put  in  furnaces  raised  to  a  high 
temperature,  wherein  thev  undergo  a  new  baking 
that  vitrifies  the  glazing.  Then,  after  being  labdled 
and  wrapped  up,  they  are  packed. 

So  much  for  the  manufacture  of  pipes  properly 
so-called.  With  such  manufacture  is  mcorporated 
an  accesBorv  one — ^that  of  moulds.  The  moulds  are 
of  steel  and.  bronze.  Moulds  for  plain  pipes  are  of 
steel,  and  those  for  ornamented  pipes  are  usually  of 
bronze  diilled  internally.  If  the  pipe  represents  a 
head  or  a  complicated  subject,  tms  piut  of  the 
mould  is  made  in  several  pieces  in  order  to  allow  of 
the  removal  of  the  object.  la  this  case,  the  mcruld 
is  always  complicated,  and  is  made  with  difficulty, 
for  all  the  parts  of  it  have  to  fit  accurately,  and 
without  leaving  any  seams  on  the  figure. 

The  workmen  who  make  these  moulds  must  know 
how  to  sculpture  very  well,  and  must  also  possess 
some  skill  in  the  reproduction  of  complicated  sub- 
jects, and  know  how  to  divide  and  arrange  their 
moulds.  These  moulds  are  very  costly.  Some  of 
them,  which  furnish  true  works  of  art,  have  cost  as 
much  as  600dol. 

We  said  in  the  beginning  that  mechanics  could 
not  be  applied  to  this  indushj,  and  the  reader  has 
now  seen  that  the  only  operation  that  oould  be  per- 
formed mechanically  is  that  of  moulding.  The 
day  pipe  industry  is  remarkable  from  more  than 
one  pomt  of  view.  Aside  from  the  difficulties  of 
manufacturing,  we  find  the  division  of  labour 
pushed  to  its  extremest  limit,  and  this  i>ermits  of  a 
cheap  production  and  of  seUine  prices  as  low  as  one- 
fifth,  two-fifths,  and  three-fiitna  of  a  cent,  after 
passinff  through  three  hands— those  of  the  producer, 
the  wholesaler,  and  the  retailer.  It  is  remarkable 
in  that  it  gives  employment  to  an  entire  family,  and 
that,  too,  without  occasioning  a  fatigue  dtspro- 
portionata  to  ase  or  sex.  This  manufacture  is 
essentially  French,  and  its  importance  is  daily  in- 
creasing, despite  the^  formidable  competition  of 
wooden  pipes  and  of  dgarettes,  our  proaucts  being 
much  superior  to  these  of  other  countries.  A  pipe 
manufactory  occupies  an  area  of  about  100,OOOBq.ft. , 
and  gives  employment  to  from  five  to  six  hundred 
persons,  exdusive  of  chfl^vn  less  than  twelve  years 
of  age.  The  annual  product  is  120,000  gross.  The 
number  of  stales  is  infinite,  and  is  daily  increasing, 
as  the  dealer  is  continually  addng  for  new  models. 
-^Zet  Invmtiom  NctwelleB, 


HEAT-EVOIHES  OTBDEE  TEAH 
8TEAM.-m.» 

I  HAVE  diown  you  how  it  is  possible,  \if  stopping 
the  inflow  of  the  working  agent  to  the  cylinder 
of  the  engine,  at  an  early  part  of  the  stroke  of  the 
piston,  to  obtain  an  increased  usdhil  effect  from  the 
steam  which  is  used.  We  have  now  to  consider 
this  question  of  expansion  in  its  application  not 
only  to  steam,  but  to  other  gases,  such  as  are  com- 
monly used  in  heat-engines  for  power  purposes. 
The  diagrams  which  I  showed  you  are  the  tneoretical 
diagrams  for  tlie  various  points  of  cut-off  whidi  I 
then  stated,  these  diagrams  being  calculated  out 
according  to  one  law  governing  uie  expansion  of 


If  you  will  remember,  when  dealing  with  the 
question  of  the  specific  heat  of  gases,  I  pointed  out 
to  you  that  this  spedfic  heat  varied  according  as 
the  pressure  or  as  the  volume  was  kept  constant. 
Of  the  two  laws  governing  the  expansion  of  gases, 
the  first— propounded  in  1662  by  Robert  Boyle,  ana 
commonly  known  as  Boyle's  law,  or  sometimes  as 
Marriott^i  law— may  be  briefiy  stated  as  f oUovrs : — 

That  the  pressure  of  anv  given  quantity  of  a  gas 
varies  invendy  as  its  volume  ^in  other  words,  as 
the  space  occupied),  providing  the  temperature  is 
kept  constant ;  or  put  in  another  way,  witiii  anj 
given  quantity  of  a  gas  the  product  of  the  multi- 
plication of  volume  and  of  pressure  is  always  the 
same ;  for  if  volume  is  deceased  pressure  is  in- 
creased, or  vice  verstL,  always  providing,  as  I  have 
already  said,  the  temperature  is  kept  constant. 

James  Watt  was  one  of  the  earliest  who  applied 
this  law  to  demonstrate  the  expansion  of  steam, 
which  may  be  called  the  ''gas"  of  water.  In  the 
year  1782  Watt  took  out  a  patent.  No.  1321,  for 
^'Certain  new  improvements  upon  steam  or  fire- 
engines  for  raisingwater  and  other  mechanical 
Surposes.*'  In  this  Watt  gave  a  diagram  illustxating 
to  economy  to  be  derivedirom  the  use  of  expansion. 

Tliis  diagram  was  shown  inside  the  steam  cylinder, 
and  not  outside,  as  is  usual  now.  Th»  lonjg^  of 
the  stroke  of  the  piston  was  divided  by  horizontal 
lines  or  ordinates  into  twenty  equal  parts,  so  that 
the  vertical  lines  represented  movements  of  the 
piston,  the  horizontal  lines,  or  ordinates  to  the 
expansion  curve,  representing,  by  their  lensth  from 
the  side  of  the  cylinder  (wMdi  is  the  base  fine),  the 
pressures  existing  at  vanous  portions  of  the  s^ke. 
At  each  of  the  ordinates  ttiere  is  printed  (in  the 
orinnal  drawing)  the  estimated  pressures  existing 
at  these  portions  of  the  stroke,  and  Watt  shows  in 
his  patent  that,  taking  the  initial  pressure  as  unity, 
the  sum  of  all  these  is  11*562,  which,  divided  by  20 
— ^the  number  of  the  ordinates— ffives,  approxi- 
mately, '58  as  the  mean  pressure  of  the  steam  auring 
the  whole  stroke.  Watt's  statement  of  the  advan- 
tages which  are  obtained  is  in  these  words: — 
"  Whereby  it  appears  that  only  one-fourth  of  the 
steam  necessary  to  fill  the  whole  cylinder  is  em- 
ployed, and  that  the  effect  produced  is  equal  to 
more  than  half  the  effect  which  would  have  been 
produced  by  one  whole  cylinder  full  of  steam,  if  it 
had  been  permitted  to  enter  f redy  above  the  piston 
during  the  whole  len^  of  its  descent."  Touwill 
of  course  realise  that  if  the  steam  were  out  off  earlier 
in  the  stroke,  say  at  |th,  a  greater  peroentaffe  of 
effect  would  oe  obtained  from  the  same  quantity  of 
steam,  for  the  expansion  curve  would  be  carriea  on 
to  a  lower  point.  The  value  of  expansion  has  been 
understood  from  the  earliest  days  of  the  steam- 
engine,  and  it  serves  the  purpose  of  illustrating 
Boyle*s  law,  propounded  some  120  years  before  the 
date  of  Watt's  patent.  Let  me  re- state  this  law  to 
you  in  other  words,  giving  further  illustrations.  It 
is  "that  the  pressure  m.  any  given  quantity  of 
gas  varies  inversdy  as  its  volume,  the  tempera- 
ture being  kept  constant " — ^that  is  to  say,  if  you 
compress  a  given  quantify  of  gas,  so  that  the  space 
occupied  by  it  is  only  equal  to  one-half  Uiat  wnidi 
it  had  occupied  before  compression,  its  pressure  will 
be  doubled ;  or  if  you  expand  a  quanti^  of  gas,  so 
that  the  space  occupied  is  doubled,  then  toe  pressure 
will  be  halved^  always  providing  that  the  tonpera- 
ture  is  kept  constant.  Further,  please  remember 
that  these  laws  which  govern  the  expulsion  of  gases, 
are  similarly  operative  when  a  gas  is  compressed. 
A  curve  of  expansion,  such  as  that  shown  in  Watt*s 
diagram— calculated,  as  it  is,  according  to  Boyle*s 
law — ^is  called  an  *'  isothermal  curve,"  tiie  meaning 
of  the  word  *'  isothermal "  being  "  imvarying  tem- 
perature." 

But  you  win  tell  me  I  have  already  stated,  when 
considering  the  big-gun  diagram,  that  if  mechanical 
work  is  done  by^  a  gas  in  expanding,  some  of  its  heat 
is  transformed  into  this  work,  ana  that,  therefore, 
unless  some  means  are  provided  for  maintaining  tiie 
temperature  of  the  expanding  steam  constant,  in 
Watt's  engine,  the  curve  of  pressure  could  not  pos- 
sibly be  one  of  *'  unvarying  temperature,"  such  as 
he  has  shown,  but  tiiat  curve  oi  pressure  must  be 
lowered  by  tiie  amount  of  heat  representing  the 
value  of  the  work  done. 

Watt  had  realised  this,  for  his  cylinder  is  sur- 
rounded by  a  steam  Jacxet,  into  which  the  free 
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steam  from  the  boiler  was  admitted ;  by  this  means 
he  proposed  to  keep  up  the  heat  of  the  expanding 
steam  m  the  cylmda"— heat  being  transmitted  from 
the  bofler  steam  in  the  steam  iacket  to  that  whidi 
was  doing  work  in  the  cylinder.  Hius,  the  true 
isotherms  curve  which  he  has  shown  was  theoreti- 
cally possible. 

It  is  hardly  our  busineis  to  go  into  the  question 
of  the  advantaguBs  of  the  steam  jndtet  in  a  steam- 
engine,  but  I  think.  &om  what  I  have  already  told 
yoUf  and  from  what  I  am  about  to  tell  you^  you  will 
realise  that  it  is  an  advantage,  not  because  it  directly 
increases  the  effidency  to  be  obtained  from  any 
given  quantity  of  stesm,  but  because  it  enables  a 
given  quantity  of  steam  to  do  more  work  in  a 
smaller  apparatus,  offering,  therefore,  less  oppor- 
tunity for  loss  by  radiation,  or  by  oontact  with  the 
cylinder  walls. 

But  the  question  of  the  lessening  of  the  total 
quantity  of  heat  in  an  expanding  gas,  due  to  its 
transformation  into  mechanical  work,  brings  us  to 
the  second  law  governing  the  expansion  of  gases— 
the  law  propouz^ed  by  Ghades  (and  practically  st 
about  the  same  time  byQayLuasac  and  also  by 
Ihilton),  somewhere  about  the  years  1801  to  1803. 
This  law  of  Gay  Lussac  tells  us  that  the  pressureof 
a  gas,  occupying  a  given  space,  will  vary  directly  as 
its  absolute  temperature;  ana  it  further  tells  us 
(and  this  is  a  mere  corollary  of  the  other  statement) 
that  the  volume  of  a  gas  which  can  expand — ^that  is, 
whidi  is  not  restrained  from  expandmg— will  vary 
directiy  as  its  abeoluto  temperature. 

The  diagrammatio  curve  of  expandon,  which 
assumes  that  in  an  expanding  gas  no  heat  can  pus 
away  ^m  it  through  the  ddes  of  the  vessd  in  whidi 
it  is  contained,  and  also  that  the  total  Quantity  of 
heat  contained  in  the  given  quantity  of  gas  uidl 
only  be  lessened  by  the  quanta  turned  into  work 
due  to  its  expansion,  is  called  the  *'  adiabatie  '* 
curve,  the  meaning  of  the  word  adiabatie  being 
"  not  to  pass  through."  Let  me  try  to  illustrate 
this  to  you. 

Assume  that  we  have  a  given  volume  of  gas  at  a 
given  pressure,  contained  in  a  vessd  absolutely  im- 
pervious to  heat,  but  whose  capadiy  we  can  incresae 
at  wiU,  and  assume  that  we  allow  this  gas  to  ex- 
pand ;  then,  as  according  to  our  assumption  none  of 
its  heat  can  oe  lost  by  radiation,  or  in  any  other  way 
except  by  convermon  into  work,  say,  in  displadng 
the  atmosphere,  the  curve  of  pressure  will  be  the 
*'  adiabatie"  curve. 

It  was  necessary  for  our  purpose  that  these  laws 
should  be  stated,  and  the  two  curves  diould  be 
diown,  because  when  we  come  to  consider  the  dia- 
grams of  energy  obtained  from  various  forms  of 
neat  engines  (especially  those  where  some  of  the 
work  done  by  the  expansion  of  the  gas  is  absorbed 
by  the  subsequent  compression  of  the  gas,  for  the 
succeeding  stroke,  previous  to  ito  ignition)  we  most 
be,  to  some  extont,  familiar  with  uiese  two  forms 
of  curves. 

Now,  having  spent  all  this  time  in  dealing  with 
the  theoreticaf  curves  of  expandon,  I  am  gomg  to 
tdl  you  that  in  a  real  heat-engine  these  theoreticsl 
curves  are  ndther  of  them  practically  realised.  The 
curves  really  obtained,  although  they  may  approzi- 
mato  to  these,  do  so  for  reasons  with  which  time 
will  not  allow  me  now  to  trouble  you,  and  tiie 
curves  obtained  in  practice  vary  in  aooordiuioe  with 
the  construction  of  ^<b  engine,  with  the  natore  of 
the  woridng  agent  enl^oyed,  and  with  the  work 
really  done  by  it. 

Still,  it  was  necessary  that  we  should  briefly  oon- 
dder  tnese  laws  with  uie  theoretical  expressions  of 
them  in  the  diagrams,  because  when  we  come  to 
compare  the  actual  diagrams  obtained  from  the 
various  sorts  of  heat-eugme,  we  shall  flnd  that  the 
rudimentary  knowledge  which  our  brief  conddeia- 
tion  of  these  laws  has  given  us,  will  enable  us  more 
fully  to  estimato  the  value  of  the  results  which  are 
achieved  in  practice. 

Now  the  engineer,  although  he  can  constract  by 
calculation  the  theoretical  diagnun,  which  shoula 
be  obtained  in  any  given  engine  when  he  knows  the 
initial  pressure  and  the  pomt  in  the  stroke  where 
the  inflow  of  the  working  agent  at  fuUpretfcre 
ceases,  yet  he  has  had— from  tne  very  earhest  days 
of  the  steam-engine,  and  due  to  thegam'tis  of  James 
Watt-^an  appamtus  which  he  can  attach  to  ^y 
enjpe^  and  whidi  will  enable  him  to  tdl  that 
which  is  occurring  in  the  cylinder.  ,      . 

Through  the  kindness  of  Mr.  Wollaston  Blake  of 
Messrs.  James  Watt  and  Clo.,  the  successors  ox  us 
original  firm  of  Boulton  and  Watt,  I  ^^^^^^;Z 
you  to  see  the  actual  instrument  made  and  ^^}^ 
or  105  yean  ago  (judging  from  the  date  upon  it)  oy 
James  watt  ,, 

Let  me  explain  this  apparatus  to  yon.  AU 
of  you  can  realise  that  if  a  pipe  ^•'•,^: 
nected  to  the  space  between  one  dde  of  tne 
piston  and  the  cylinder-cover  of  any  «>fifSf: 
and  that  if  in  that  pipe  there  was  another  smdier 
cylinder,  having  a  piston  in  it  capable  of  movement 
that  smaUer piSon  would  be  subjected,  ^^innfftM 
whole  length  of  the  stroke  of  the  main  ^^"T?^ 
away  fSrom.  and  back  again  towards  tiiecylto^ 
cover— to  the  same  pressure  as  existed  m  the  i»» 
cylinder.  Now,  if  to  the  small  pi«ton  you  att«*  • 
rod,  capable  of  moving  as  the  ptston  movis,  ana  u 
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to  that  rod  you  luten  a  peaoil,  lo  that  it  will  make 
a  record  on  apiece  of  paper,  the  small  piaton  being 
noimallj  kept  in  poation  by  a  aprini^,  and  only 
being  morea  when  the  preanire  e»iinng  m  the  main 
mrlinder  comei  upon  it  and  againit  the  reiistanoe  of 
the  spring,  the  position  to  whieh  the  small  piston 
moves  at  anv  portion  of  the  stroke  of  the  main 
piston  will,  if  the  strength  of  the  firing  is  known, 
gxTo  us  exactly  the  pressure  enristing  m  the  main 
cylinder  at  any  time. 

If  we  cause  the  piece  of  paper  on  which  the  pencil 
makes  its  record  to  move  oackwurds  and  forwards 
in  accord  with  the  moyement  of  the  main  piston, 
and  if  we  put  the  pencil  in  oontaot  with  the  paper,  we 
shall  have  a  dia^pon  produced,  the  length  ox  which 
will  bear  a  relation  to  the  stroke  of  the  main  piston, 
and  the  height  of  which  will  show  ezaoQy  the 
pressure  eidsBng  at  any  portion  of  that  stroke;  in 
fact,  it  will  tell  ua  what  the  pressure  is  which  exists 
at  any  moment  in  that  end  of  the  main  cylinder  of 
the  engine  to  which  it  is  attached.  And  this  is 
exactly  what  the  indicator  does  for  us. 

The  principle  underlying  the  Watt  indicator  is 
the  one  which  goTems  the  various  indicatcurs  now 
in  use.  The  niost  impcoiant  improyements  whi<^ 
have  been  effected  consist  in  making  the  piston  of 
the  small  cylinder  of  a  definite  area  for  all  incUoatois ; 
in  only  allowing  this  piston  to  have  a  sli^^t  more- 
ment  for  a  large  variation  in  pressure ;  and  in 
making  the  various  moving  portions  of  tiie  apparatus 
as  light  as  poorible.  eo  as  to  eliminate  the  e^  effects 
of  momentum.  The  small  movement  of  the  piston 
is  multiplied  by  means  of  some  kind  of  parallel 
motion  to  something  largely  in  excess  of  themore- 
ment  of  the  piston  itself. 

In  order  to  obtain  motiye  power  from  any  work- 
ing agent,  you  will  realise  from  that  which  I  have 
told  ^ou,  Ihat  it  is  necessary  there  should  be  a 
lessening  of  the  heat  existing  m  that  working  agent ; 
that  is  to  say,  the  temperatiue  of  the  working  agent 
at  the  time  when  it  enten  the  engine  must,  if  work 
is  to  be  obtained  from  it,  be  in  excess  of  its  tem- 
perature when  it  leaves  the  engine.  From  this  we 
gather  that  in  order  to  tiannorm  the  heat  in  a 
working  agent  into  mechanical  work,  it  is  a  necessity 
that  a  series  of  changes  or  operations  should  be  gone 
through ;  and  it  follows,  if  the  transformation  is  to 
be  continued,  that  this  series  of  operations  must  be 
repeated. 

In  the  steam-engine,  if  it  is  double*acting^  such  a 
series  of '  operations  is  usually  completed  m  each 
revolution  of  the  engine  for  each  end  of  the 
•cylinder ;  that  is  to  say  once  for  each  end,  or  in  one 
"  in  "  and  one  "  out ''  stroke  of  the  piston.  The 
engine  at  the  commencement  of  one  stroke,  say  the 
* '  out  *  *  stroke,  receives  the  steejn ;  the  piston  moves 
forward ;  the  steam  is  cut  off,  and,  the  piston  stOl 
moving  forward,  the  steam  expands ;  the  piston 
getting  towards  the  end  of  its  stroke,  the  exnaust 
Talveor  port,  is  opened  (connecting  with  the  con- 
denser, if  it  is  a  condensing  ensme) ;  the  piston 
completes  the  stroke,  then  moves  backwards  tm  the 
^*in''  stroke  is  ooznplete,  and  steam  is  again  ad- 
mitted. 

This  snoceesinn  of  operations  is  called  a  "  cycle.'* 
We  shall  see  that  the  cvdes  of  different  forms  of 
heat  engines  yary  consiaerably.  In  all  indicator 
^dUgrams  the  "cyde*'  is  represented  by  the  con- 
tinuous line  inclosing  a  space,  whose  hei^t,  as  I 
have  said^  at  any  point  represents  the  pressure 
«xistinff  at  that  part  of  the  length  of  the  stroke. 

As  I  shall  have  to  compare  the  relative  per- 
formances of  some  of  the  various  kinds  of  heat 
engines  used  for  power  purposes,  it  will  be  as  well 
that  I  should  give  some  description  of  the  mode 
which  is  adopted  in  making  tests  of  these  per- 
formances. For  a  thorou^Uy  oomidete  and  de- 
tailed suscount  of  such  a  senes  of  terts,  it  seems  to 
me  that  I  cannot  do  better  than  refer  you  to  the 
report  of  the  judges  on  the  electric  motor  trials, 
published  in  the  Journal  of  the  Society  for  the  week 
ending;  the  Idth  February  last  (No.  1,891). 

I  will  not  trouble  jrou  with  tne  description  of  the 
mode  stdopted  in  making  a  complete  test  of  a  steam- 
engino  ^bis  mode  being  practically  based  on  tihat 
used  by  Sir  Frederick  Bramwell  ana  Mr.  Anderson 
at  the  trial  of  engines  made  for  the  Boyal  Agri- 
oulturtil  Society  at  the  Cardiff  meeting  many  years 
•ago),  but  will  ask  you  to  examine  the  trials  o!  gas 
engines,  as  being  more  germane  to  that  whidi  we 
have  to  consider.    Trials  of  such  engines  as  these, 
to  be  satisfactory,  must  give  an  absolute  record  of 
the  quantity  of  gas  consumed  in  the  engine  itself, 
and,  in  the  case  of  those  engines  using  sas  for  the 
ignition  of  the  explosive  mixture,  this  snould  also 
be  measured,  and,  if  possible,  separately.    Samples 
of  the  gas  should  be  taken  at  frequent  intervals 
during  the  trial,  which  samples  should  be  after- 
wards analysed,  so  that  the  calorific  value  may  be 
accurately  ascertained.    The  pressure  and  tempera- 
tare  at  which  the  gas  is  supplied  to  the  engine  must 
be  measured;  indicator  diagrams  should  oe  taken 
at  frequent  intervals  throu^iout  the  <'  run" ;  the 
power  given  forth  by  the  engines  should  be  absorbed 
by  some  reliable  brake,  the  load  which  this  puts 
upon  the  engine,  or,  in  other  words,  the  renstance 
which  this  opposes  to  the  motion  of  the  engine, 
being  accurately  ascertained ;  the  temperature  ana 
quantity  of  the  cooling  water  must  m  measured, 


not  only  as  this  water  flows  to  the  motor  cylinder, 
but  also  as  it  leaves  it ;  the  number  of  revolutions 
of  the  engine  throughout  the  whole  run  should  be 
recorded,  and  the  average  number  per  minute,  at 
frequent  intervals  during  the  run,  must  be  taken  as 
a  check  ;  the  run  must  occupy  a  sui&dent  length  of 
time  to  eliminate  any  errors  arising  from  heating 
up  the  mass  of  metal  of  the  engine;  and,  lastly, 
every  instrument  used  throughout  the  trial  ehoula 
have  readings  taken  from  uem  at  very  frequent 
intervals,  and  these  instruments  should  all  be  cali- 
brated and  tested  for  accuracy,  both  before  the 
trials  are  made  and  after  they  are  conduded. 

Further  than  this,  a  tnal  of  suflidentiy  long 
duration  should  be  made  with  the  engine  running 
with  its  utmost  load  on— i.e.,  exerting  the  utmost 
power  which  it  is  capable  of  exerting;  another 
trial  should  be  made  with  the  engine  running  at 
about  half-power,  and  a  third  with  the  engine 
running  '*  light,*'  the  above  records  being  taken  for 
eadi  tnal,  and  the  results  of  taoh  used  to  verify 
or  eheck  those  obtained  in  the  other  trials. 
The  exact  diameter  of  the  cylinder  and 
stroke  of  the  piston  should  be  ootained,  and 
any  peculiarities  in  the  construction  of  the 
engine  or  in  its  working  during  any  one  of  the 
runs  should  be  recorded.  Experiments  should  also 
be  made  to  determine  the  yalue  of  the  control  of  the 
goyemor  when  the  work  is  suddenly  taken  off  the 
engine. 

Having  run  your  trials,  and  obtained  all  the  in- 
formation here  suggested,  and  anything  else  which 
you  can  possibly  think  will  be  of  the  sligntest  value, 
the  question  anses  how  to  state,  so  as  to  be  readily 
comprehended,  that  which  has  been  learnt,  or,  in 
other  words,  how  to  '*boil  down'*  the  mass  of 
information  thus  obtained,  so  as  to  make  the  per- 
formance of  the  engine  readily  comparable  with 
that  of  other  engines. 

The  commonly-accepted  way  of  doing  this  now- 
adays is  by  showing  the  results  of  the  perform- 
ance of  thus  engine  on  a  balance-sheet — ^i.e.,  you 
debit  the  engine  with  so  many  units  of  heat 
delivered  to  it  (these  units  being  contained  in  the 
quantity  of  coal  used  to  stoke  the  boiler  furnace,  or 
in  the  number  of  oobio  feet  of  gas  which  your  gas- 
meter  tells  ^ovL  has  been  supplied  to  the  engine 
daring  the  tnal),  and  you  credit  the  engine  with  the 
number  of  units  which  haye  been  turned  into  work, 
with  ^e  number  of  units  passing  away  in  the 
exhaust,  wHh  the  number  of  units  passing  avray  in 
the  jacket  water  in  a  gas  or  petroleum  engine,  and 
with  any  other  loss  which  tnere  may  be ;  and  by 
this  means  you  are  able  to  tell  exactly,  and  at  a 
fflanoe,  what  proportion  of  the  total  heat  units 
aelivcaned  to  the  engine  has  been  effectually 
utilised  by  it,  and  what  proportion  of  the  total 
heat  unim  represented  by  each  particular  head  of 
loss. 

In  the  motor  trials  for  the  gas-engines,  the 
judges  adopted  the  plan  of  calculating  for  each 
expfoaon,  or  for  eadi  working  stroke  of  the  engine, 
its  proportion  of  the  total  heat  units,  and  they 
turned  these  into  their  value  in  foot-pounds  of 
work,  and  then  compared   these  with  the  foot- 

Sounds  per  explosion,  represented  by  the  indicator 
iagrams;  those  represented  by  the  heat  rejected  in 
the  jacket  water,  and  those  repreeented  by  the  heat 
passmg  away  in  the  exhaust;  coupled  with  the 
slight  amount  due  to  other  losses,  these  three 
pnndpal  heads  of  use  and  loss  represent  the  total 
neat  units  per  revolution  supplied  to  the  engine. 

Turning  these  into  percentages,  it  will  be  found 
that  in  the  AtUnson  gas-engine  (of  whidi  we  shall 
have  to  roeak  later  on^  the  heat  turned  into  work, 
as  shown  oy  the  indicator  diagrams,  was  22*8  per 
cent. ;  the  heat  rejected  in  the  jacket  water  was 
27  p^  cent. ;  and  the  heat  rejected  in  the  exhaust, 
lost  by  imperfect  combustion,  and  otherwise  un- 
aooouttted  for,  made  up  the  balance  of  60*2  per 
cent.  In  the  Grossley  engine  the  heat  turned  into 
work  was  also  22  per  eent.,  and  in  the  Griffin 
engine  was  praettcauy  as  mudi— that  is  to  say,  is 
leprosented  oy  the  red  cube  whidi  we  used  last 
week. 


SCIENTIFIC   NEWS. 


•  »♦ 


A  PAPBB  on  **  The  Bdations  between  the  Frac- 
tures in  the  terrestrial  Crust  of  a  given  Begion  and 
the  Seismic  Moyements  of  the  same  *'  is  published 
in  the  Comt0$  Jtendus  by  M.  A.  F.  Nogues.  The 
au^or*s  comparative  study  of  earthouakes  in 
various  parts  of  the  world  has  led  him  to  aetect  cer- 
tahi  relations  between  these  disturbances  and  the 
breakof  continuity  in  the  surface  of  the  earth.  In  the 
present  p^per  he  diows  that,  in  a  given  seismic 
region  offering  a  complicated  system  of  fractures 
and  faults,  varying  in  direction,  sise,  and  depth, 
the  underground  conyuldons  are  correlated  with 
someone  of  these  systems,  and  entirely  independent 
of  the  others.  His  illustrations  are  drawn  mainly 
from  the  seismic  sone  of  Andalusia,  extending  from 
Seville  to  the  frontier  of  Murda. 

The  Clothworkers'  Company  has  offered  a 
Scholardiip  of  thirty  pounas  a  year,  tenable  at 
Cavendish  College.  Cambridge;  and  the  Fish- 
mongers* Company  nas  made  a  grant  of  fifty  pounds 
to  the  same  College. 


TH£  comet  diacoyered  b^  Mr.  Davidson  (see 
p.  480)  is  coming  rapidly  north.  It  is  0  of 
1889.  JBamard's  comet  reforred  to  on  same 
page  last  week:  is  c  1889,  not «. 

Dr.  Oppenheim  has  computed  elements  for 
Brooks's  comet  d  of  1889,  and  makes  the  peri- 
helion August  3*40  Gr.M.T. ;  probably  a  short 
period. 

Barnard's  comet  e  1888  has  a  podtion  (Berlin 
midnight)  on  August  14,  R.A.  19h.  16m.  Ss. ; 
S.  Dec.  5'  45*7' ;  while  his  comet  b  1889  has  on 
same  date  and  time  a  podtion  R.  A.  4h.  66m.  238. ; 
N.  Dec.  7-  36-4. 

The  death  is  announced,  at  Plymouth,  of  Hr. 
C.  SpenceBate,  F.R.S.,  the  well -known  natural- 
ist. He  was  the  author  of  the  **  Report  on  the 
Crustacea  Macrura  dredged  by  H.M.S.  CHaUmger 
during  the  years  1873-76.'^  He  was  also  the 
author  of  the  **  Catalogue  of  the  Specimens  of 
Ampbipodous  Crustacea  in  the  Collection  of  the 
British  Museum";  and  of  a  work  on'* The 
Pathology  of  Dental  Caries."  In  conjunction 
with  Mr.  I.  0.  West  wood,  Mr.  Batowrote"A 
History  of  the  British  Sessile- eyed  Crustacea." 

The  Rey.  Miles  Joseph  Berkeley,  viiiar  of 
SibbOTtoft,  near  Market  llarborongh,  for  more 
than  twenty  years,  and  a  student  of  sdence  all 
his  life,  died  at  hu  residence  on  July  30,  full  of 
years  and  honours,  for  he  was  bom  in  1808,  and 
his  initials,  **M.  J.  B.,"  have  been  well  known 
to  all  interested  in  horticulture  and  botany  for 
many  years.  The  Rev.  M.  J.  Beriraley  was 
bom  at  Oundle,  in  Nortbamptonahire,  and  after 
beinff  educated  at  Rugby  and  Christ's  College, 
Cfl^ridge  (being  schoUr  of  his  college,  and 
afterwiffos  hcmoiury  fellow),  he  becamiS  ourate 
at  Margate,  where  he  made  the  acquaintance  of 
Mr.  Hoffmann  and  Mr.  Tucker,  the  htter  a 
gardener,  but  both  remembered  for  the  work 
they  did  in  expl^ning  the  nature  of  Yeast  and 
the  life -history  of  the  Vine  mildew  (formerly 
known  as  O'idium  Tuckeri).  His  recommenda- 
tion of  the  sulphur  treatment  proved  eminently 
successful,  and  seems  to  have  oirected  his  atten- 
tion to  i^e  subject  of  plant  diseases,  and  his 
valuable  papers,  commenced  more  than  thirty 
years  ago,  are  stdl  the  most  useful  we  have 
on  yegetable  pathology.  In  1863  the  Royal 
Society  conferred  on  Mr.  Berkeley  fwho  was  not 
thenaFdIow)  one  of  the  Royal  Medals  for  his 
researches  in  cryptog^mic  botany,  especially  in 
mycology,  and  aU  the  world  over  he  has  long 
been  recognised  as  one  of  the  greatest  authorities 
on  a  subject  he  made  his  specif  studv.  It  is  not 
usual  in  this  column  to  speak  01  the  social 
qualities  of  a  deceased  scientist ;  but  in  this  case 
we  may  say  that  the  Rev.  M.  J.  Berkeley  was  a 
devoted  parish  priest,  a  friend  to  all,  and  as  much 
loved  in  that  walk  of  Ufe  as  he  was  looked  up  to 
and  respected  in  the  world  of  science. 

Admiral  Sir  Robert  Spencer  Robinson  is  also 
dead,  having  reached  his  eighty- first  year.  He 
was  elected  a  Fellow  of  the  Royal  Society 
twenty  years  ago,  and  was  well  known  by  his 
writings  on  the  Navy  and  by  a  treatise  on  the 
steam-engine  for  marine  purposes,  published 
several  years  ago. 

Only  recently  we  have  heard  of  the  death  of 
Charles  Faeoldt,  of  Albany,  one  of  the  most  dis- 
tinguished of  American  opticians.  He  was  a 
chronometer-maker  by  trade,  but  exhibited 
marvellous  skill  in  the  special  work  he  took  up, 
his  machine  for  ruling  fine  lines  being  a  triumph 
of  ingenuity.  Mr.  Fasoldt  was  over  seventy 
years  of , age. 

It  is  stated  that  Prof.  James  Thomson  is 
about  to  resign  the  professorship  of  Civil 
Engineering  and  Mechanics  in  Glasgow  Uni- 
versity, on  account  of  failing  health. 

The  title  of  Emeritus  Professor  of  Engineering 
and  Mechanical  Technology  has  been  conferred 
on  Prof.  A.  B.  W.  Kennedy,  F.R,S.,  by  the 
Council  of  University  College,  London. 

The  Photographic  Convention  of  the  United 
Kingdom  is  to  be  hold  at  St.  James's  Hall, 
Piccadilly,  from  August  19  to  24,  Mr.  Andrew 
Pringle  president.  Particulars  as  to  space  for 
exhibits,  &c.,  can  be  obtained  of  Mr.  J.  J. 
Brigginshaw,  hon.  sec.,  128,  Bouthwark-street, 
S.E.  This  is  the  Jubilee  year  of  photography, 
and  it  is  expected  that  the  exhibition  (or  conven- 
tion) will  be  a  remembered  oyent  in  the  annals  of 
the  art.    The  International  Congress  of  Photo- 
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graphy  k  bdng  held  in  Paris,  doang  on  the 
17th  inst. 

Beferring  to  the  method  of  making  artificial 
ailk,  illustrated  and  described  on  p.  294  as  the 
invention  of  M.  de  Chardonnet,  Mr.  J.  W.  Swan 
states  that  the  essential  features  are  identical 
with  his  patented  invention  of  1884  (No.  6978) » 
some  of  the  results  produced  hy  which  he 
exhibited  in  1885  at  the  Inventions.  The  point 
of  the  process,  he  savs,  is  the  production  of  a 
filament  by  squirting  from  a  jet  a  coagulable  fila- 
ment-forming liquid  into  a  setting  or  coagulating 
liquid. 

According  to  an  American  paper  the  secret  of 
a  method  of  obtaining  aluminium  has  died  with 
Hr.  F.  J.  Seymour,  of  Wolcottville,  Connecticut. 
It  seems  that  the  various  processes  are  covered 
by  patents,  but  strangely  enough  there  was  a 
secret,  or  an  alleged  secret.  "From  remarks 
made  by  the  chemists  and  other  employes 
at  different  times  it  is  gathered  that  the  day, 
after  being  ^und  in  water  and  treated  with 
various  chemicals,  is  treated  to  a  heat  of  1,500^ 
in  large  retorts  until  it  has  become  thoroughly 
fused.  When  it  has  reached  the  crowning  tem- 
perature, the  predous  metal  is  separated  from 
the  mass  by  the  addition  of  a  certain  chemical  in 
specific  quantities ;  but  the  name  and  nature  of 
this  chemical  is  not  disdosed  in  the  letters  patent, 
nor  has  anyone  employed  about  the  wor jIdb  ever 
discovered  it.  It  is  this  secret  that  has  gone 
down  into  the  ^ve  with  F.  J.  Seymour.  It 
had  been  his  invariable  custom  to  awsit  the 
critical  moment  when  the  fluid  mass  had  reached 
the  right  stage,  and  then  aU  the  employ^  were 
ezdnded  from  the  room,  the  doors  were  locked, 
and  all  alone  he  went  through  the  mysterious 
processes  of  thelaboratory,  adding  a  chemical  that 
no  one  knows  the  name  of,  has  never  seen,  and 
in  quantities  that  cannot  even  be  guessed  at." 
It  is  tolerably  safe  to  condude  that  there  was  no 
secret  at  all. 

The  Teutonie,  the  first  of  the  armed  merchant 
cruisers,  has  been  a  subject  of  much  interest 
during  the  past  week.  She  is  one  of  the  new 
White  Star  liners  built  by  Harland  and  Wolff 
for  Messrs.  Ismay,  Imrie,  and  Co.,  and  is  prob- 
ably the  safest  vessel  afloat,  as  she  is  divided  into 
so  many  water-ti^ht  compartments,  both  trans- 
versdy  and  lonffitudinally.  She  is  fitted  with 
twin  screws ;  and  the  whole  of  the  machinery, 
engines,  boilers,  and  coal  for  working  dther 
screw  are  shut  off  completelvfrom  theirneighbourB 
by  a  fore  and  aft  bulkhead,  which  extends  &om 
the  after  end  of  the  engine-room  to  the  forward 
end  of  the  foremost  coal  bunker,  and,  in  fact, 
intersects  the  six  lara;est  of  the  twdve  watertight 
compartments  made  b^  the  eleven  ordinary  trans- 
verse bulkheads.  This  fore  and  aft  bulkhead  is 
pierced  by  only  one  locked  door,  the  key  of  which 
IS  held  by  the  chief  engineer.  The  doors  between 
the  engine-rooms  and  the  stokdioles  are  in  every 
instance  duplicated,  and  the  duplicate  door  is  in 
every  case  under  the  control  of  the  captain  on 
deck.  When  liberated  they  dose  b^  their  own 
weight,  but  by  an  in^nious  contrivance  their 
descent  is  freed  from  violence.  Ascending  from 
the  door  is  a  rod  surmounted  by  a  piston,  which 
works  in  a  (^^der  i^ln.  in  diameter  filled  with 
glycerine.  When  the  door  is  allowed  to  descend, 
the  whole  of  this  glycerine  has  to  pass  through 
a  }in.  hole  in  the  piston,  and  the  sluggish  liquid 
thus  prevents  a  rapid  and  dangerous  descent  of 
the  massive  door.  In  the  event  of  water  finding 
its  way  into  the  vessel  to  a  certain  extent  Uie 
doors  will  be  automatically  closed,  a  float  being 
used  to  trip  the  catch. 

« 

A  scheme  for  the  "rapid  transportation  of 
maUs  *'  is  being  introduced,  or  is  proposed  to  be 
introduced,  by  the  Post  Electric  Company  in 
the  United  States.  It  is  stated  that  the  scheme 
has  been  exhibited  in  Boston,  and  has  been  ex- 
plained by  Prof.  Bolbear,  of  Tufts  College.  Two 
hundred  and  thirty  miles  an  hour  is  the  estimated 
speed,  which  seems  rather  too  definite.  If  more 
than  200,  why  not  250  ? 

The  French  Government  has  instituted  a 
number  of  international  congresses,  in  order  that 
the  opportunity  may  not  be  lost  of  considering 
the  pro^fress  that  has  been  made  since  the  last 
Exhibition  was  held.  The  arts  of  mining  and 
metalluigy  are  to  have  a  special  congress,  the 
object  of  which  is  not  only  to  facilitate  the  study 
of  the  various  exhibits,  but  to  direct  the  attention 
of  sdentific  men  ana\  of  manufacturers  to  the 
problems  which  have  been  most  activdv  studied 
of  late  yean.     This  cpngress   will    oegin  on 


Sepcember  2nd,  under  the  presidency  of  M. 
Caistel,  Inspecteur-G^n&ral  des  Mines.  A  certain 
number  of  membret  <^*Aomi«t<r  have  been  appointed 
by  the  commission,  among  whom  are,  for  Eng- 
land, Sir  F.  Abel,  Sir  I.  Lothian  Bell,  Sir  H. 
Bessemer,  Sir  George  Elliot,  Prof.  W.  C. 
Boberta-Austen,  Sir  B.  Samuelson,  and  Sir 
W.  W.  Smyth.  All  the  prindpal  countries  of 
Europe,  as  well  ss  the  United  States  of  America, 
appear  to  be  as  strongly  represented  as  is  this 
country. 

An  interesting  article  on  '*  Some  Bemarkable 
Recent  Developments  of  Microscopic  Marine 
Liff<,"  by  Mr.  W.  H.  Shrubaole,  appears  in  this 
month*s  Zeiaure  Hour, 


LETTERS  TO  THE  EDITOR. 

»»• 

[ir«  do  iu>f  liotd  <mrMlve§  rttpontiNt  /or  ilU  ophdon*  of 
our  eorretpondmU.  The  Editor  retptetfiUy  requesU  Aat  all 
tommmtieoHofu  should  ht  dratom  up  (u  bri^if  <upo»9AU,] 

AU  communietUioiu  $hould  U  addrusod  to  the  Bditob  of 
lA«SifOLX«B  MsoHAXic,  832,  Strand,  W.O. 

AU  OhofuM  and  J\>»tH>ffle«  Order*  (o  he  made  pajfohU  lo 

J.  PAIIMOai  SOWAEDS. 

\*  In  order  lo  fadtitale  re/eremee,  Oorreepondeaie,  wIm 
epeakmg  of  any  leUer  preoiou^  ineerled,  wiU  oUqM  hp 
uteutioiUnff  the  number  qf  the  Ltmr,  ae  uftU  ae  Ike  pope  on 
whiek  U  appear*. 

"I  would  have  etsiyuus  write  what  he  knowi.  sad  at 
much  u  he  knows,  but  no  more ;  and  that  not  in  this 
only,  but  in  aU  other  ■ubjeota :  For  siMih  a  mnon  may 
have  Kime  partioalax  knowledge  and  eacpenenae  of  the 
natue  of  suoh  a  penon  or  audi  a  f  oomin,  that  aa  to 
other  things,  knows  no  more  than  what  eyerybody  does, 
and  yet.  to  keep  a  datter  with  this  little  pittanoe  of  his, 
will  onoertake  to  write  the  whole  body  of  physioks,  a  vtoe 
from  whence  gxeat  inoonvenieneea  doiva  their  originaL** 
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THB  BELaiAN  B07AL  OB8BBVATOB7 
—FAITH  (10  OB  8IOHT  —  FINDIKO 
THB  POSmOK  OF  THE  HOOV  OVEB 
THB  BABTH'S  SXJBFAOB:  ,LOKai- 
TT7DB   AOOOBDINa   TO   DIXON— THB 

xooirs    "  OHAiraBB  "  —  batlioht 

0B8BBVATI0N&-WHAT  BO  WB  8BB  P 
— PBNDTTLUK— BIS00YBB7  OF  THB 
OBBITAL  HOTION  —  8XTB 
THB  LTrMiyiFBBOTJS  BTHEB 
WHITB  SPOT  OK  BATTTRSTB 
BIBa  —  8N0W  ABB  SCBTBOBITIO 
BXrST  OB  THB  MOON— BIBBOTIOB  OF 
LiaHTNIKa  —  VABLBT*8  aBAPHIO 
TBI.B8C0PB— PBBIHBLIA      OF 

BBBOWaCBBT     OF 


[30220.] — ^I HAVB,  on  more  than  one  occasion  in 
these  columns,  referred  to  the  transfer  of  the  Boyal 
Obeervatozy  of  Belgium,  from  Brussels  to  tTcde, 
and  in  letter  29363  (Vol.  XLVUI.  p.  197)  I  speke  of 
the  fine  suite  of  buildings  there  as  "rapidly 
approaching  completion.''  In  the  light  of  a  most 
remarkable  article  in  VEtoile  Beige  of  July  23rd, 
however,  it  would  seem  that,  in  so  speaking,  I  was 
(what  the  daasical  American  author  oallM)  '*  too 
previous,* '  inasmudi  as  the  whole  affair  would  appear 
at  present  to  be  in  a  state  of  chaos.  Ihe  site  was 
originally  sdected  by  MM.  Honzeau,  Stas,  and 
Lif^^,  and  the  architect  diosen  was  M.  Van 
Bysselberghe,  whose  plans  were  examined  in  detail 
by  the  three  gentlemen  just  named,  and  approved 
by  them ;  and  m  1881  the  erection  of  the  structure 
began.  A  building  for  a  spectroscopic  observatory 
and  laboratories  was  fixvt  erected,  as  were  two 
houses  for  the  officials,  with  the  understanding  that 
the  remaining  ones  should  be  completed  year  by 
year,  as  the  money  was  voted  by  Parliament.  Now, 
no  one  will  deny  mat  no  more  competent  man  than 
Houseau  ever  Uved  to  decide  upon  what  was  best 
and  most  essential  in  the  design  of  an  observatory ; 
and  it  would  seem  only  consonant  with  common- 
sense  that  the  plans  for  wludi  he  was  rs- 
sponsible,  and  which  had  so  far  been  carried  out, 
should  be  completed  in  their  integrity.  'But 
the  successor  of  the  great  Belgian  Asteonomer 
spparently  thought  that  he  knew  better ;  and  M.  1 
Van  Byssdbergbe  received  orders  to  abandon  aU  his 
plans,  and  to  devise,  or  agree  to,  new  ones.  So 
then  they  set  to  work  to  demolish  iMurt  of  Houzeau's 
building  and  to  erect  fresh  ones ;  but  scarcely  had 
these  been  raised  ere  in  turn  they  had  either  to  be 

I  lulled  down  or  done  all  over  again.  Two  meteoro- 
ogical  pavilions  were  placed  in  a  position  sur- 
roundea  by  buildings  in  such  a  manner  as  to  render 
all  observations  made  in  them  useless,  lliey  wfll 
have  to  come  down.  The  dome  which  was  to  cover 
the  Great  E<}uatoreal  (as  I  stated  loc.  eit.  tup.)  was 
constructed  m  England,  of  course  from  measurs- 
ments  furnished  from  Belgium;   and  now  that 


is  found  to  be  useless,  and  another  one  will 
have  to  be  made.  *'NouveUe  note  I  paytr,*' 
says  the  Belgian  artide.  After  this  it  seems 
almost  suiplusage  to  add  that  it  is  stated  that  the 
library  is  too  small,  and  in  other  respects  inoonve- 
nient,  and  that  in  tne  buildings  destined  for  ofHoes 
fbr  the  employes  the  chimneys  were  forgotten !  Bat 
some  have  been  ordered.  £1,200,  too.  was  spent 
upon  plantations  for  a  park,  which  has  been 
abimdoned.  It  has  been  said  that  we  English  are 
too  fond  of  washing  our  dirty  linen  in  pubUc ;  bat 
it  is  long  since  such  a  specimen  of  moompetent 
muddUng  away  of  public  funds  as  all  this  reveals 
has  been  the  subject  of  public  comment  on  this  side 
of  the  Channel.  More  than  £20,000  out  of  the 
original  £72,000  voted  for  the  Belgian  Boyal  Obser- 
vatory  would  thus  seem  to  have  been  ^ractieally 
wasted.  Well  may  the  writer  of  the  artidn  which 
has  formed  the  text  of  these  remarks  exdaim: 
**Peut-on  s*imaginer  pareilles  inooh^renoes  et 
pareils  gaspillages  ?  " 

I  have  no  access  to  the  pedigree  of  the  Mr, 
Stoddard  quoted  by  Mr.  Sadler  in  letter  SO170 
(p.  454) ;  out,  judging  from  internal  evidence,  I 
think  he  mutt  have  been  a  proximate  descendant 
of  a  Baron  Munchausen,  who  flourished  towards 
the  end  of  the  last  century. 

Colonel  Tupman  is— merdy  aa  a  matter  of  course 
—absolutely  ri^^t  in  what  he  says  (in  letter  30174, 
p.  464)  concermng  the  futility^  of  taking  fractions 
of  seconds  into  account  in  predicting  the  position  of 
ihe  moon's  centre.  For  "Burio's^*  puipoee,  that 
of  plotting  the  moon's  path  oyer  the  earth  on  a 
terrestrial  globe,  I  might  have  used  much  *<  rounder  " 
numbers ;  but  as  decmials  came  out  in  the  calcula- 
tions I  left  them.  Mr.  Bison,  who  is  obviously 
eaten  up  alive  by  his  estimate  of  his  own  calca- 
lating  powers,  and  is  always  (what  Punch  calls) 
*<  on  the  pounce"  to  catch  me  trippin|[  in  a  figure, 
has  now,  fbr  the  second  time,  made  himself  ridica- 
lous  by  a  blunder.  Let  me  commend  to  his  notice 
the  aphorism  of  the  Sage  of  Fleet-street,  that  "  The 
inhabitants  of  vitreous  structures  should  abstain 
from  the  projection  of  lithic  misailss." 

Mr.  Nicolls  Getter  30176,  p.  466)  might  reafly 
have  spaied  himself  the  trouble  of  extracting  the 
vulgar  definition  of  the  moon'a  phases  from  such 
writers  as  Lardner  and  Norie.  Bvery  old  washer- 
woman talks  of  the  "  dianges  "  of  the  moon.  What 
I  want  to  know  is,  in  what  way  our  satellite  chaiiges 
when  in  her  syzigies  and  quadratures,  that  she  is  uot 
changing  in  every  other  portion  of  her  orbit  ? 

In  roply  to  the  qucstiDn  with  which  "  Lavant" 
coududes  letter  30177  on  p.  465, 1  may  say  ttat  in 
my  experience  the  sky  is  deddedly  dearer  during 
the  early  morning  hours.  If  he  wishes  to  observe 
Solar  detail  let  £m  begin  as  soon  as  ever  the  son 
is  high  enough.  I  have  had  views  of  the  sun's 
surface  about  8  a.m.  such  as  I  never  could  obtam 
two  or  three  hours  later. 

I  am  not  sure  that  your  excellent  correspondent 
Mr.  Monck  and  I  are  so  far  apart  as  we  seem.  We 
must,  however,  be  careful  rigidly  to  define  the 
sense  in  which  we  employ  the  terms  we  use,  or  we 
shall  be  in  danger  of  drifting  into  logomaohy-;-or 
metaphysios,  wluch  is,  of  course,  tiie  same  ftiw. 
Does  MX.  Monck  intend  to  convey  (in  letter  30192, 

f.  469)  that  we  see  with  the  brain  ?  Because,  if  w, 
am  entirdy  with  hhn.  The  apparatus  of  the  eye 
and  the  optic  nerve  are  simply  the  means  by  which 
the  vibrations  of  the  fflther  are  ultimatdy  msde  to 
set  up  molecular  motion  in  the  brain.  The  *  rc»ds 
and  cones "  behind  the  retina  proper  exeroae 
selective  action  on  light  of  different  ravs  of  re- 
frangibiUty ;  the  impression  thus  induced  is  oom- 
mumcated  to  the  fibrous  layer,  in  turn  to  the  optic 
nerve,  and  thence  to  the  bram.  Kow,  the  rstmai 
image  is  only  a  single  link  in  a  catena  of  pheno- 
mena ;  and  I  fan  to  perceive  that  we  have  any 
right  to  predicate  that  we  •«.  what,  in  truth,  is  on^ 
one  inddent  in  the  series  which  make  up  vision,  l^ec 
us  take  an  illustration  from  another  of  our  senswr- 
that  of  hearing.  Suppose  that  we  have  a  musical 
box  playing  m  an  empty  room.    If  wo  "•• "»» 


word  "sound"  in  its  legitimate  sense,  thenj  or 
course,  there  can  be  no  sound  from  our  hyiwtheticai 
box,  inasmuch  as  the  undulations  set  up  m  the  ""r 
by  its  action  must  enter  an  ear,  human  or  othtf, 
before  ever  they  become  eound  at  sU.  Up  to  th« 
instant  theV  are  mere  pulsations  of  the  air.  very 
wdl;  these  pulsations  enter  the  external  ear, 
pass  through  the  auditory  meatus,  unpmge  on 
Se  tympaiSc  membrane,  set  the  tympanum  itseu 
in  vAration,  as  also  the  tiny  bones  known  as 
the  malleus,  the  incus,  and  the  stepes.  ™^^^ 
turn  exdte  motion  in  the  perilymph  of  tte  w>nj 
labyrinth  and  cochlea,  and  so  the  ▼ibiation  uti- 
tatos  the  ends  of  the  vestibular  and  o«*wj 
divisions  of  the  auditory  nerve,  when  only,  f^^ 
until  then,  do  we  hear  anything.  Now,  what  li  k 
that  wehear  ?  Is  it  the  original  undulation  oJ»«  *^ 
surrounding  the  musical  box  P  Is  it  the  tibration 
of  the  tympanum,  or  what  ?  Because  it  "««•  ^ 
me  that  itwould  be  just  as  correct,  neither mownor 
less  80,  to  say  that  it  is  the  vibrations  of  the  tyni 
panic  membrane  that  we  hear,  as  it  is  to  say  thaxn 
u  the  image  of  an  object  on  the  retina  that  we  sb^ 
If  we  look  at  the  inverted  image  <»  *fVfS3L 
l^aas  of  a  camera,  unquestionably  we  do  see  w»h 
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beoftiise  we  have  an  eje  behind  it ;  but  whflire  is  the 
vfe  behind  the  retina  ? 

In  reply  to  "  Tempos  "  (querr  69124.  p.  465),  he 
may  take  the  len^  of  a  pendmom  to  oeat  adereal 
•oeonde  in  the  latitude  of  London,  between  the  point 
of  niapenoon  and  the  centre  of  oidllation,  as 
38*92m.  With  reference  to  tfae  Moond  question  he 
puts,  G^anot  gi^es  the  coefficients  of  the  linear  ex- 
pansion of  cast  iron  as  0*000011260 ;  of  wrought 
lion  as  0*000012204;  of  nntempraed  steel  as 
0000010788;  of  tempered  iteel  as  0*000012395: 
and  of  sino  as  0-00002^17  for  every  l*"  Centigrade 
(=  1*8  Fahr.;,  between  0^  and  100°. 

In  connection  with  query  69148  (p.  465),  it  may 
suffice  to  state  here  that  Anstarchus  of  Samos,  who 
flourished  some  280  years  b.o.,  taught  that  the  esrth 
went  round  the  sun.  for  whidi  he  was  accused  of 
«*  imniety."  As  this  happened  1400  years  before 
the  date  of  Omar  Khayyam's  poem,  i  am  a  little 
afinaid  that,  in  the  matter  of  priority  of  proclama- 
tion of  the  true  place  of  our  earth  in  the  solar 
system,  **  the  poet-astronomer  of  Nishapur  "—if  I 
may  employ  a  Yulgar  colloquisJism— **  wasn't  in  it " 
with  the  ola  Samian  philosopher. 

All  the  information  I  can  profitably  give  here  to 
'*  F.  C."  (query  69155,  p.  466)  is  this :  llie  sloping 
edge  of  the  gnomon  of  every  dial  whatsoever  must 
be  rigidly  panUlel  to  the  earth's  axis ;  hence,  in  his 
case,  that  edge  must  make  an  angle  of  39^  17'  with 
the  vertical,  and  the  plane  of  tiie  gnomon  one  of 
57"  30^  with  that  of  the  dial.  Ae  division  of 
the  hours  is  made  according  to  the  following  for- 
mula :— Turning  time  into  arc  at  the  rate  of  15" 
for  one  hour,  and  calling  H  this  true  hour  angle, 
H'  the  angle  to  be  inscribed  on  the  dial  plate, 
and  /  thft  latitude  of  the  place  where  the  dial  is  to 
be  erected,  we  say :  tan.  H'  >  tan.  H  x  cos.  /. 
This  is  obviously  as  applicable  to  a  dial  facing  to 
the  east  or  west  of  south  as  to  one  facing  due  south ; 
save  that,  in  the  former  case,  (he  anyle$  are  not 
tneasured  from  the  noon  line^  but  from  some  other 
one.  If  '^F.  G."  wiU  take  my  advice,  he  wiU  go 
to  the  nearest  secondhand  bookstall,  where  he  is 
certain  to  pick  up  one  of  the  very  numerous  works 
on  dialling  which  appeared  during  the  17th  and  18th 
centuries,  whence  he  may  obtain  the  whole  of  the 
details  he  requires.  Among  likely  books  to  be  so 
found  I  may  mention  Blagrove's  or  Leyboume's 
"Artof  DysJling,"  Wright^s  "Arte  of  IHaling," 
Foster's  "  Art  of  Diallmg,"  and  Ferguson's 
*'  Mechanical  Exerdses."  *° Bess's  Cydopiedia," 
too,  contains  an  elaborate  illustrated  article  on  this 
subject,  in  which  my  querist  will  find  evexythinghe 
wants. 

*<  J.  £.  G."  invites  my  opinion  (in  letter  30199), 
on  p.  481,  on  the  vezata  quaeslio  of  Uie  medium  in 
which  liiminiferous  unduuitions  are  propagated.  I 
do  not  think  that  we  are  at  present  m  possession  of 
sufficient  data  to  justify  anyone  in  making  a  cate- 
gorical affirmation  on  this  subject.  I  womd,  how- 
ever, demur  ymj  strongly  to  tne  supposition  that  a 
continuation  of  our  atmosphere,  or  anything 
analogous  to  it,  pervades  B{»ace.  Such  a  medium, 
however  tenuous^  must  exercise  a  retarding  influence 
on  the  planets  m  their  orbits,  of  which  "no  trace 
whatever  is  perceptible.  I  am  very  far  indeed  from 
believing  in  the  iofallibility  of  the  authors  of  ''  The 
Unseen  Universe,"  which  work  I  regard  as  the 
veriest  reditctio  ad  abturdum.  "  J.  B.  G."  will  find 
some  pregnant  remarks  on  the  possible  constitution 
of  the  ether  in  Sir  John.Herschel's  discourse  on 
"Light,"  in  his  beautiful  course  of  '< Familiar 
Lectures  on  Scientific  Subjects." 

I  much  fear  that  the  hypothesis  of  "Phos. 
Bron."  Qetter  30201,  p.  482)  will  scarcely  hold 
water,  imprimis,  the  discrete  revolving  particles 
of  Safcum's  ring  must  pass  your  correspondent's 
imaginary  limit  of  change,  or  of  light  and  darkness, 
far  too  rapidly  for  such  action  as  he  postulates  to 
take  place.  i)id  anything  of  the  sort  occur,  the 
effect  must  be  cumulative,  and  the  spot  set  brighter 
as  ita  distance  from  the  edge  of  ttia  shadow 
increa.sed.  But  what  seems  to  me  to  be  even  more 
fatal  to  "  Phos.  Bron.'s  "  idea  than  this  is  that  the 
phenomenon  which  he  seeks  to  explain  is  admitted 
to  be  only  a  temporary  one. 

In  connection  with  letter  30203  (p.  482),  my 
remarks  will  be  very  few.  First.  I  would  ask  why,  u 
the  moon  is  covered  with  snow,  does  there  exist  upon 
her  entire  surface  one  solitary  little  peak  possessing 
the  reflective  power  due  to  that  substance  P  Next, 
I  must  reiterate  my  question  why  meteoric  dum 
should  so  persistently  fall  in  idmtieaUp  the  same 
patteme  on  the  lunar  surface?  And,  in  the  third 
place,  I  would  once  more  ask  why.  ftjumming  that 
the  meteoritic  dust  were  removed  m>m  the  Imes  of 
electrical  discharge  by  repulsive  action  (I  should 
have  thought  myself  that  it  would  have  been 
attracted,  out  tiixs  is  a  detail),  why,  I  say,  the  next 
showerof  dust  did  not  cover  over  the  lines  so  denuded  ? 
How  long  does  Kr.  Peal  think  that  such  a  dis- 
turbance of  electrical  equilibrium  as  he  imagines 
would  last  ?  * 

There  is  an  aphorism  which  counsels  you  to 
"  never  to  believe  anything  you  hear,  and  not  more 
than  half  what  you  see  "  ;  but  the  pwuaal  of  letters 
30204  to  30209  inclusive  (pp.  482  and  483),  the 
writers  of  which,  one  and  ail,  I  hereby  thank,  has 
certaalj  helped  strongly  to  oonflnn  my  abiding 


impression  that,  after  all,  I  did  see  the  lightning 
Btnke  upwards  from  the  earth  into  a  cloua  on  the 
oecasion  to  which  I  referred  in  my  original  letter. 
A  remark  in  Mr.  Banyard's  letter  ^30209}  induces 
me  to  add  that  such  lightning  must  have  oeen  very 
distant ;  inasmuch  as  it  was  on  the  horison,  above 
which  my  eye  was  elevated  846ft. 

The  telesoope  of  which  "The  Optical  Briek- 
l^er"  speaks  in  query  69181  on  p.  488  was,  in 
enect,  a  camera  ludda  for  drawing  objects  at  a 
distance.  The  instrument  was  so  duected  that  the 
object  to  be  drawn  was  seen  in  the  reflector  out- 
side the  eyepiece,  this  being  so  placed  that  the 
image  was  reflected  upwards  into  the  eye  of  the 
obs^Tsr.  Below  the  eye-end  of  the  telescope  a 
sheet  of  white  paper  was  placed,  and— both  eyes 
being  kept  open  and  the  telescope  properly  focussed 
—he  saw  the  image  of  the  object  projected  on  the 
white  paper,  and  could,  with  a  very  httle  practice, 
trace  over  it  with  a  pencil.  If  the  reflector  at  the 
object-end  of  the  tube  were  removed,  the  focal  image 
at  the  eye-end  would  be  reversed  rirat  for  left,  liEs 
type,  or  a  wood-engraving  on  the  block.  I  seem  to 
have  heard,  or  read,  that  this  Yariey's  graphic  tele- 
scope was  used  by  Homor  in  painting  that  famous 
panorama  of  London,  which,  in  my  childhood, 
formed  the  leading  attraction  of  the  Colosseum  in 
the  Begent's  Park. 

In  r^y  to  Mr.  Godden  (auery  69227,  p.  489).  I 
have  no  access  at  the  place  whence  I  write  to  tables 
of  Mars,  Jupiter,  ana  Saturn ;  so  can  only  say,  on 
the  authority' of  Prof.  Youiw  ("General  Astro- 
nomy," p.  529),  that  on  Jan.  1, 1850,  the  longitude 
of  Perihelion  of  Mars  was  333^  ir  54" ;  of  Jupiter, 
11**  54'  58";  and  of  Saturn,  90*  6'  88".  Sir  John 
Hersohel  gives  these  quantitiea  on  Jan.  1,  1801,  aa 
382*  23'  56-r,  W  8'  34*6",  and  89"  9*  29-8 "  re- 
spectively, whence  it  appears  that  the  motion  of  the 
hues  of  apsides  is  direct  m  each  case. 

To  such  credulous  people  as  are  deluded  by  the 
damour  of  the  soientinc  cadger  for  "  the  endowment 
of  research,"  I  would  commend  the  study  of  the 
following  sentence  from  an  excellent  and  instructive 
artide  on  "  Berth  Worms,"  in  the  current  number 
of  Knowledge.  "  You  will  almost  universally  find," 
says  its  author,  "  that  a  parasitic  animal  has  beoome 
degraded  from  what  is  oelieved  to  be  his  original 
position  in  his  class.  Somewhat  in  the  same  way 
as  an  endowment  or  an  assured  position  has  been 
the  ruin  of  many  a  man  who  might  have  turned  out  a 
finespecimenof  humanity  if  he  had  had  his  own  way 
to  make  in  the  worid ;  so  when  your  animal  gets  a 
great  deal  of  the  work  of  procuring  and  preparing 
food  done  for  him,  he  gets  lasy  and  sinks  lower  in 
the  scale  of  animal  life?'  As  an  illustration  of  the 
tendency  of  endowment,  I  can  only  regard  this 
analogy  as  an  admirable  one.  . 

A  Fellow  of  the  Boyal  Aatronoxnioal  Booiety. 

OOMBT  BBOOKS. 

[30221.]— OBSEsvAnoire  of  the  new  comet  dis- 
covered l^me  on  July  6th  were  secured  this  morn- 
ing. They  were  the  first  observations  possible  after 
an  interval  of  twelve  days,  in  which  the  douds  and 
moonlight  have  interrupted  work.  I  directed  the 
lOiin.  equatorial  by  the  circles  to  the  point  in  the 
heavens  where,  from  my  early  observations  of  its 
direction  and  rate  of  motion,  T  had  computed  the 
comet  to  be,  and  had  it  at  once  in  theneld.    Its 

Sosition  was :  July  21  st,  13h. ;  B.A.,  23h.  57m.  508. ; 
edination  south,  V  48'. 

My  previous  observations,  induding  the  discovery 
place,  are  as  follows : — 

July  6  12h.  30m.    B.A.  23h.  44m.  30s.    9^  IQT 

7  14     00  „     23     45      30       9  05 

8  14     00  „    23     46      20       8  59 

Dr.  Lewis  Smith  reports  to  me  an  observation 
July  9,  14h.,  in  B.A.  23h.  47m.  15s.,  8°  51'. 

The  mean  daily  motion  of  the  comet  for  the  period 
since  discovery  has  been  remarkably  dose  to  that 
first  announced,  being  east  Im.  of  time,  and  north  6'. 

It  will  be  noticed  that  the  apparent  motion  is 
exceedingly  slow — ^in  fact,  the  comet  did  not  move 
out  of  the  wide  telescope  fidd  of  discovery  in  over 
five  days. 

The  oomet  is  "faintish,"  but  seemed  to  me  a 
little  brighter  this  morning  than  when  discovered. 
I  would  here  request  that  readers  of  "  Ours  "  having 
good  tdesoopes  observe  the  comet,  and  publish  the 
results.  WilUamB.  Brooka. 

Smith  Observatory,  Geneva,  N.Y.,  U.S.A., 
July  22. 

BABKABD'S  COUBTS. 

[30222.]— The  comet  {e  1888)  discovered  by  Mr. 
Barnard  on  Sept.  3,  1888,  was  seen  here  last  night 
at  12h.  15m.,  the  position  being  approximately 
B.A.  19h.  40m.,  S.1).  4''  16'.  Barnard's  comet 
(e  1889)  was  also  seen  subsequently  in  Perseus,  near 
the  position  given  in  the  "E.  M."  of  Aug.  2 
(p.  480^ ;  but  this  latter  is  extremdy  faint. 

Henaon,  Aug.  6.  P.  F.  Duke. 

8TEIXAB   EVOLUTION. 

r30223.]~I)B.  Cboll  has  emitted  the  very  pro- 
bable hypothesis  that  the  primitive  nebula  of  any 


solar  or  other  system  .may  have  owed  its  existence 
to  collisions  of  bodies  moving  vexy  nearly  in  oppo- 
sito  directions.  This  has  been  tnought  so  hignly 
improbable  by  Sir  Wilham  Thomson,  amongst 
others,  I  believe,  as  not  to  deserve  any  considera- 
tion, which  might  be  the  case  if  we  only  considered 
a  comparatively  small  portion  of  space  and  time ; 
but  we  have  reslly  infimto  space  and  infinite  time, 
in  which  two  infinites  we  might  expect  an  infinite 
number  of  such  collisions  if  the  snuul  sample  of  the 
universe  under  the  view  of  our  telescopes  is  any- 
thing like  the  rest.  It  is  only  where  su^  collisions 
have  occurred  that  we  can  expect  sentient  beings  to 
arise  capable  of  considering  such  questions.  It 
ajypears  quite  a  gratuitous  assumption  that  the 
initial  temperature  of  a  nebula  should  be  nil;  any 
degree  of  temperature  is  d  priori  quite  as  probable 
as  another. 

With  regard  to  our  own  nebula,  such  a  tempera- 
ture must  be  initially  assigned  as  will  be  needra  for 
the  various  evolutionary  processes  requisite  for  the 
present  stete  of  things,  as,  indeed,  has  been  re- 
marked by  Mr.  CroU.  But  as  regards  vortex 
motion,  Mr.  Croll  has,  I  think,  discovered  a  mare's- 
nest,  for  which  our  old  friend  and  mischief-maker, 
Cenaifugal  Poroe,  is  partially  responsible.  As 
"J.  E.  G."  says,  it  is  scarcely  credible  that  Sir  W. 
Thomson,  not  to  speak  of  Helmholtz,  should  have 
forg^otten  the  "  centrifugal  force."  In  fkct.  vertex 
motion  having  been  shown  by  Helmholtz  to  be  in 
accordance  with  the  properties  of  frictionless  fluids 
and  the  general  laws  of  motion,  as  it  satisfies  tiie 
differential  eouations  founded  tnereupon,  no  more 
need  be  saia,  notwithstanding  the  "centrifu^ 
force."  We  may,  however,  Im  sore,  that  if  two 
partides,  A  and  B,  press  upon  one  another,  the 
pressure  exerted  by  A  upon  B  is  exacUy  the  same  as 
that  exerted  by  B  upon  A ;  and  if,  through  B 
moving  in  a  puticular  manner,  the  pressure  upon 
A  be  inoreasea,  the  pressure  exerted  by  A  upon  B 
will  be  increased  by  precisely  the  sltme  amount. 
Further,  the  "  resistance  offered  to  the  passage  of 
the  atom  as  a  whole  "  does  not  depend  upon  the 
pressure,  but  upon  the  frictional  terms  in  the  equa- 
tions of  motions  of  fluids ;  but  such  terms  by  hypo- 
thesis do  not  exist.  W.  0.  E. 


KETEOB   HEIGHTS. 

[30224.]— Thanks  to  Mr.  Booth  for  his  letter 
(30178)  in  issue  of  Julv  26th  giving  information  re 
meteor  heights.  I  find  there  are  several  errors  in 
Prof.  Herschel's  paper  in  Yol.  XXY.  B.A.S. 
Monthly  Notices — ^vis.,  on  p.  254,  line  17,  in  formula 
^1  should  be  2|,  and  2|  should  be  ^j. 

Line  19  y,    s  35*3  should  be  yj    =  28*02 
c,    «  67  „  r,    "  61'0 

Line  21  Y.  «  29-9         „  Yj  -  26-2 

Page  255,  line  i      74-6        „  76-5 

The  apparent  radiant  will  then  be  about — 

a  m  75-7  5  +  45'6 

I  do  not  see  how  the  two  upper  Hues  in  Mr. 
Booth's  diagram  are  obtained.  I  presume  it  is  the 
earth-point.  All  that  appears  definite  to  me  is  the 
point  of  disappearance,  and  in  this  case  the  planes 
are  vert/ far  from  being  coincident. 

Ohas.  Grant. 


COHST  ▼.  OABHOBSE. 

[30225.1— Pebmit  me  to  correct  a  stetement  made 
by  "  W.  6.  P.,"  under  above  heading,  in  issue  of 
Dec  7  hwt,  p.  302.  "  W.  G.  P."  there  gives  as 
the  vdodty  m  perihelion  of  Halley's  oomet  2,063 
nules  per  hour.  It  is  almost  obvious  that  this  must 
be  the  aphelion  vdodty.  Using  slightly  different 
date,  the  perihdion  valodty  comes  out  =  34'696 
miles  perseconds  124, 906  miles  per  hour.  "W.G.P." 
Goc.  dt.)  gives  a  formula  for  calculating  the 
lunar  vdodty  at' any  point  of  an  elliptic  orbit ;  but 
it  is  one  that  involves  the  perpendicular  from  the 
focus  upon  tiie  tangent  at  the  point,  and  this  is  a 
factor  not  to  be  found  ready  to  nand  in  the  text- 
books. 

Here,  then,  is  a  formula  equally  simple  and 
accurate,  and  at  the  same  time  far  more  compre- 
hensive and  easily  applicable,  for  it  involves  quan- 
tities that  may  be  at  once  extracted  from  any  work 
on  astronomy. 

r  =  ?J!L5     / 
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the  required  vdodty 
3*14159  ....  as  usual 
the  periodic  time 
the  length  of  radius  vector 
the  semi-major  axis. 

Esne  Carollta. 


DIBEOTION  OF  LIGHTKIKG. 

[30226.]— It  may  be  of  some  help  to  "A  Fellow 
of  the  Boyal  Astronomical  Sodety  "  if  I  send  you  a 
description  of  a  recent  expenenn^  in  Tobiach, 
Austria,  as  to  reoognising  the  motion  of  a  flash  of 
li^tning. 

1  was  watdiing  the  fiashes  from  the  hotel  door 
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whtaa  a  long  agtag  flmeh  oame  oat  of  a  doad  and 
itmok  the  eroiind.  Tlie  hotel  is  on  one  ade  of  a 
TaUey,  andthe  hUl  on  the  other  side  is  rather  more 
than  a  mile  off ,  and  at  leait  60(tft.  high  from  the 
loot  to  the  too.  The  flaah  appeared  to  oome  from 
aolond  iome200  to  400ft. ahoire  the  hOl.  and  struck 
tiie  ground  apparently  doee  to  the  fbot  of  the  hill, 
■0  that  it  mnn  haTe  ttavened  a  vertical  distance  ox 
800  to  1.000ft.,  and,  owing  to  its  sigsag  course,  the 
actual  oistanoe  tntTersed  must  have  been  much 
greater. 

The  flash  appeared  at  first  hi«^  up,  and  seemed 
to  oome  down  with  gradually  decreasing  velocity. 
It  i^ipeared  to  be  about  liin.  wide,  and  to  preserve 
the  same  breadth  throughout  its  length,  oil  near 
the  lower  end,  where  it  seemed  to  taper  off  a  littie, 
the  eottreme  lower  end  being  about  fin.  wide,  or 
perhaps  less.  It  is  quite  WMsible  that  these  pbeno- 
nsna  may  bo  only  optical  illusions. 

When  watohinff  for  the  flashes  I  was  looking  at 
the  top  of  the  hiu,  or  rather  in  the  direction  where 
I  knew  it  was  (it  was  too  dark  to  see  except  when 
it  lii^tened).  The  upper  part  of  tiie  flasli  would 
consequently  be  seen  at  once  clearly,  whereas  the 
lower  part  would  only  be  seen  more  or  less  indis- 
tinctly, it  being  bejrond  the  angle  of  distinot  vision. 
The  weaker  impression  thus  produced  on  the  eye  by 
the  lower  part  of  the  flash  may  perhaps  give  the 
sensation  ox  gradual  development  or  motion  of  the 
flash ;  the  weaker  impression  may  be,  and  probably 
is,  realised  at  a  later  period  than  the  stronger  one, 
■opposfaig  that  both  occur  simultaneous^.  The 
apparent  gradual  decrease  of  velocity  would  corre- 
spond with  the  g^radual  advance  beyond  the  ansle 
ci2  distinct  vision  mto  an  area  of  gradually  increasmg 
indistinetness.  A.  Chray. 

**  HOW  X.ONGI  DOBS  A  VXJkBH.  OF  UaHT- 
KnrO  LABTP"  AKD  BOLAK  PEBI- 
BBUON. 

[80227.  J— I WA8  rather  surprised  to  see,  in  con- 
aeotaon  with  this  subject,  Mr.  B.  A.  Proctor's 
having  taksn  exception  to  *<  F  J&j1.S.'s  "  observa- 
tioB.  I  have  obswved  the  same  so  many  timea— 
vis.,  that  of  ascending  lightning  from  earth  to 
clouds— so  often  that  I  have  taken  it  for  granted 
that  it  was  quite  common  and  accepted  by  all.  I 
have  seen  it  in  the  most  favoura^e  positions  for 
meh  an  observation,  and  where  the  flashes  are  so 
loos  that  one  cannot  doubt  the  dirsotion  of  the 
flaso— vie.,  on  the  Gjympie  Bulge  of  Mountains, 
Queensland,  the  Blue  Mountain  Bange,  New  South 
Wales,  and  off  the  coast  of  Java  and  New  Guinea. 
The  storm  that  was  so  noted  for  its  vivid  ligHtwiwg 
last  June  (I  think)  here  in  Lmidon  was  most 
uncommon  m  this  country  for  sudi  a  display  of 
ascending  l^htning.  One  thing  in  particular  I  have 
always  noticed,  and  that  is  in  nine  times  out  of 
twelve  the  upward  flash  strikes  the  tail  end  of  the 
storm  douds,  and  always  a  lew  ssconds  after  the 
discharge  from  the  head  or  oentiB  of  the  doud. 
Also  in  storms  where  the  ascending  lightning  is 
seen  the  duration  of  the  storm  is  about  double. 

The  grandest  display  that  I  have  ever  seen  in  my 
life  was  on  the  prairies  of  the  great  North  West 
Tenitosy .  North  America.  It  was  in  the  month  of 
August,  1884.  I  then  saw  three  sspaxate  storm- 
olouds,  at  about  eoual  an^e  in  direction  from,  each 
other,  rise  gnraduaUy  from  the  horizon  to  the  zenith, 
and  when  about  mid-way  whirl  round  Mich  other, 
the  btillianoy  of  the  li^tning  and  awful  rumbling  of 
the  thunder  surpassing  any^bng  that  I  have  ever 
seen  or  heard,  and  so  uie  whirimg  round  each  other 
went  on  for  about  20  minutes,  giving  the  idea  to  the 
observer  of  an  electrical  naval  batfie,  until  at  last 
the  inotion  became  so  rapid  as  the  clouds  neared 
the  zenith,  that  the  clouds  seemed  to  absorb  each 
other,  end  then  the  storm  was  over,  quietly  sailing 
away  towards  the  south,  like  three  enemies  who 
had  now  settled  a  hot  paity  argoment. 

WiU  "F.B.A.8."  or  any  of  "Ouis"  teU  me 
when  the  last  solar  perjnelion  happened,  and 
what  is  the  probable  date  of  the  next? 

Olobe-Trotter. 


LXaETinNO^OBAK— BT    DS    QXTI- 
BTTSDAU  AJLnS. 

[90228.1— B.  A.  Pbootob  was  certainly  wrong 
in  maintainmg  that  the  path  of  a  flash  of  lightning 
was  traversed  so  instantaneoudy  that  the  eye  could 
not  realise  its  course  or  direction.  On  the  Bigi,  in 
the  end  of  September  last  year,  I  saw  a  thunder- 
storm raging  m  a  mass  of  doud  a  thousand  feet 
bdow  me,  and  frequently  I  saw  a  flash  fuUy  four 
miles  long,  beginning  not  far  from  Brunnen,  and 
zeadiing  neariy  to  Lucerne.  Of  course  these  towns 
were  invinble,  but  their  whereabouts  could  be  easily 
guessed.  Further,  this  lightning  was  distinctly 
pink.  I  have  seen  long  flashes  of  the  same  kind  at 
another  time,  readung  for  miles  along  Lake  Mag- 
giore  in  Italy,  near  the  town  of  Stresa. 

The  results  of  Gram  may  be  as  "F.B.A.S." 
alleges,  that  the  succearful  have  not  always  become 
posseowrs  of  soaQd  or  fulk^SS^ledge.  But  this  I 
oansayfronixnydwarexpecienaeas  a  man  much  in 
contact,  by  reason  of  the  nature^  my  daily  business, 
with  young  men  in  vnUio  ofiloesWho  have  obtained 


their  situations  after  competitive  examinations, 
that  they  are,  as  a  whole,  infinitdy  more  obliging, 
more  intelligent,  and  more  anxious  to  hdp  on  the 
work  of  the  public  than  their  predecessors,  ttie  sdec- 
tions  and  kinsmen  of  judges  and  M.P,*s. 

I  cannot  guess  what  is  the  source  of  the  euOTolo* 
posdic  learning  of  "  FJ&.AS.,"  to  whom  we  all  owe 
so  much  for  his  interesting  letters,  and  I  am  glad  to 
find  my  surmise  as  to  the  mysterious  "  jargoon" 
borne  out  by  his  more  aoourate  knowledge. 

As  to  the  theo^  of  vision^  he  has  a  tough  cus- 
tomer to  break  a  lance  with  m  Hr.  W.  H.  S.  Monok. 
From  my  knowledge  of  this  gentleman,  I  venture 
to  say  there  is  not  a  man  in  BuropNB  with  a  fuller 
knowledge  of  what  has  been  said  and  written 
on  this  subject^  beginning  with  Epicurus  and  ending 
with  Bain.  Mr,  Monok  used  to  be  better  known  as 
a  metaphysician  than  a  natural  philosopher.  In 
both  scunces  he  is  now  a  man  of  mark. 

Vindex. 


THB  AUBBIOAN  OBQAK. 

[30229.1— KnrDLT  allow  me  to  reply  to  a  few 
statement  put  forth  by  your  correspondent 
"Alphion,"  on  p.  437.  This  correspondent  says 
that  he  does  not  think  **  the  Amencan  organ  is 
especially  deceptive  in  the  matter  of  stops  when 
compared  with  naimoniums*"  As  a  practical  man, 
I  has  to  differ  from  him.  By  what  means  (may  I 
askf)  are  stops  multiplied  in  American  organs? 
This  question  is  easily  answered.  To  a  single-row 
(61  reeds)  organ  we  can  put  as  many  as  seven  stons. 
Five  out  of  these  seven  stops  would  be  practically 
useless.  A  mute,  or  stop,  could  be  applied  to  every 
octave  of  reeds.  This  would  make  five  register 
stoDS,  if  we  like  to  call  them  sudi.  These  five  stops, 
with  a  forte  and  vox  humana,  would  make  seven 
stops  in  all.  The  vox  humana  (if  a  goodone)  is  far 
superior  in  effect  to  the  ordixiisrT  tremolo.  The 
forte  stop  would  do  the  ssme  as  uie  knee  swell — 
viz.,  raise  the  swell,  and  thus  inorease  the  power. 
Aoother  method  of  iuGgraasin^  the  number  <n  stops 
in  American  organs  is  by  raismg  the  mutes  partially, 
the  register  stops  opening  the  mutes  to  the  fiui 
extent.  I  have  seen  a  few  organs  in  whidi  some 
of  the  **  dummy  "  stops  merdy  pulled  out  the  stop 
rods,  the  stop  rods  in  this  case  not  being  attached 
to  any  part  of  the  inside  meohaiusm.  Octave 
couplers,  whether  straight  (that  is,  dther  coupling 
up  or  down  throughout)  or  divided  (coupling  up 
in  the  treble  and  down  in  the  bsas),  are 
valuable  additions  to  any  organ  or  harmonium  con- 
taining not  less  than  1^  row  of  reeds.  Every 
practical  man  knows  that  it  is  not  oostomaiy  for 
any  manufacturer  to  multiply  .stops  in  the  har- 
monium Eke  it  IB  done  vrith  r^ard  to  the  American 
oruan.  For  my  own  nart,  I  care  nothing  about 
'*  dummy  *'  stops,  aS,  oeyond  the  matter  of  being 
entirdy  useless,  they  are,  in  my  opinion,  of  no  use 
or  ornament,  and  the  more  stops  can  be  dispensed 
with  the  better.  An  unnecessary  muUipHcation  of 
stops  may  please  the  iffuorant  purchaser,  and  that 
is  all  that  can  be  said  in  favour  of  '*dammy" 
stops. 

Mow,  with  regard  to  harmonium  stops,  it  is 
sddom  we  find  any  '* dummy"  >tops  in  har- 
moniums except  the  forto  stops.  The  sourdine 
stop  isj  to  some  extent,  a  useful  stop ;  so  is  the 
grand  leu,  which  does  the  same  to  the  harmonium 
as  the  left  knee  swell  (as  it  is  cslled)  does  in  the 
American  organ — ^viz.,  it  opens  all  the  register  stops 
at  the  same  time,  and  thus  you  obtain  the  full 
power  of  the  instrument.  Am  regards  the  har- 
monium tremolo,  tlus  could  not  be  called  a 
(*  dummy  "  stop,  as  it  produces  a  marked  effect  or 
pal«y  speedi  of  the  reeds  it  controls ;  but  I  do  not 
care  for  it  myself.  If  forto  stops  in  harmoniums 
axe  required  to  be  effective,  the  necessary  means  of 
making  them  effective  must  be  taken.  It  is  of  no 
practical  use  to  attach  stop-rods  to  mere  strips  of 
wood,  which  are  merdy  intended  to  dide  over  the 
top  of  the  keyboard. 

Swansea.  O.  Vrjrer. 

AKBBIOAir  OBQAK  ▼.  HABKOZTIITK. 

[30230.]— It  was  only  to  be  expected  that  Mr. 


Gasson's  trenchant  letter  appearing  in  your  issue  of 
thB  5th  July  would  bring  our  fnend  '*  Organ'*"  " 
into  the  Add,  and  rather  more  than  usually  sa 


the  5th  July  would  bring  our  fnend  '*  Organon 
'       "     '  la,  and  rather  more  than  usually  savage. 
Hii  letter  in  your  issue  of  the  26th  ult.  saticaes 


me  that  he  has  yet  to  learn  the  magnitude  of  the 
gulf  which  separates  the  best  American  organ  ever 
made  from  one  of  Mustd's  artistic  instniments. 
Were  it  otherwise,  he  would  not  have  written  so 
contemptuoudy  of  the  communication  in  your  issue 
of  July  19  signed '<  998." 

><  9&  "  is  quite  right.  To  get  the  full  benefit  of 
Mustd's  exquisite  blowing,  the  soles  of  one's  boots 
are  a  nuisance.  When  alone,  I  invariably  play 
without  my  boote,  and  at  ouier  tames  with  the 
thinnest-soled  shoes  I  can  get.  It  is  then  one  gsts 
that  grip  of  the  pedal  which  enables  one  to^y 
upon  any  note  almost  as  a  violinist  upon  his  stnngs. 
Upon  the  American-organ  pedals  dogs  would 
matter  not,  so  far  as  any  deUoaoy  in  blowing  ii  con- 
cerned. Still,  ** Organon'*  puts  a  pertinent  ques- 
tiott  in  his  letter  Ifo.  30188.    If  I  understand  him 


quite  zicbtly,  he  adts  why  tbe  sTm—iutt  «top  » 
never  aaded  to  the  Amwrican  organ?  The  aoiws 
is  simple— the  reedi  would  not  stand  the  bltnr^. 
The  sweetness  of  the  Ameriram  organ,  aoooidingto 
some  of  your  coireipondents— ita  "eonudi"fmoi, 
according  to  Mr.  Cfasson— is  owing  in  very  Uim 
measure  to  the  excessive  thinneasand  ta&iiitj  of  & 
tongues  of  the  reeda— so  thin,  indeed,  tliat  t^ 
may  not  be  expoasd  to  any  diieot  Uowiag-tia 
blowing  must  be  first  tempered  by  psmge  throo^k 
the  winddiest. 

It  is,  emphatically,  a  case  of  tempenog  the  vid 
to  the  diom  lamb. 

I  may,  perhaps,  be  pardoned  for  ^ving  htn  the 
progranune  of  a  most  ddightfol  musied  ewung  it 
my  own  house  a  weekortwoago.  I  give  it  far  tvo 
reasons :  (1}  that  it  may  be  seen  how  grestiithe 
value  of  the  Mustd  in  home  munc ;  sad  (2)  I 
think  some  of  your  readers  may  be  plesied  to  bi 
introduced  to  some  of  the  mnsic. 

1.  Trio        Air  and  variatmns,  Septett  BeeOfiTa. 

Yiolm.  piano,  and  organ. 

2.  Solo,  piano        Iiargo  e  Mesto.         Beefhois. 

Seventh  Sonata. 

3.  Duet  Beverie,  Yieuxtemps. 

Violin  andpiano. 

4.  Solo        Mustd  organ  (^tempore). 

6.  Trio  ''Meditation."      Bach-Ooonod. 

Violin,  piano,  and  organ. 

6.  Vocalquartetto  ^^Blessedaretbey."        Coetei 

7.  Trio  "Nocturne."  Bek 

Violin,  jdano,  and  organ. 

8.  Solo,  piano    *'  Fifth  Nocturne.*^  C^^jl 

9.  Duet  Air  in  Q.  Bode. 

Piano  and  violin. 

10.  Solo,  piano      Lyric  Studies.  Giis;. 

11.  Trio  (a)  Andante  C  Major  Smphny.  Beetbons. 

Violin,  piano,  and  or^an. 
(b)  Andante  1  st  string  tno.  MendcbnkB. 

12.  Quartette  Largo.  Hudil. 

Violin,  piano,  organ,  and  cdesta. 

Now,  besides  the  purdy  organ  part  wntteofa 
Nos.  1, 5, 11  (a),  and  12,  the  oeUo  part  in  No.  U  (i), 
and  the  flute  part  in  »o.  7  were  taken  opoatk 
Mustel,  and  with,  I  make  bold  to  ny,  unuid 
pleasure  to  the  listeners  as  though  thoeepsrtihii 
becm  taken  upon  their  Dtoperinstzumenta.  What, 
sa  the  eountrVf  do  you  nnd  performers  who  cinphT 
sudi  music  absolutely  in  tune,  giving  to  sadidiiia 
its  proper  expression,  its  proper  nuance  ?  Ana  how, 
I  adc,  could  such  music  possibW'  be  given  on  tb 
American  organ  ?  I,  for  one,  snould  never  dreo 
of  attempting  it  upon  any  American  orsanlhtn 
ever  played  upon ;  neverthelees  I  would  be  {i^ 
pared  to  try  it  upon  any  really  good  harmamoa  d 
two  oompliate  sets  of  reeds  cmly.  No,  after  nacft 
consideration  I  have  come  to  the  following  ooocb* 
don :  YHiere  there  is  suffident  determinatiOB  mCf 
to  master  the  artistic  use  of  the  instromeDt,  is 
blowing,  and  the  proper  use  of  the  expreeaon  ix^ 
the  hanAonium  wiU  yidd  infinitely  better  oltinitt 
value ;  where,  however,  the  modest  result  deexda 
the  playing,  say,  of  Moody  and  Sankey*t  hjs 
tunes,  or  even  perhaps  a  vary  sustained  otga 
acoompaniment—such,  for  instenoe,  as  thit  ■ 
No.  5  of  the  programme— tA«r«  the  AmericsBo^ 
hasitojdaoe. 

It  follows,  of  course,  that  the  American  or^uflL 
and  is  bouna  to  be.  the  favourite  with  the  f emiBiai 
members  of  our  households.  It  is  to  captina 
them,  I  fancy,  that  we  see  the  daborate  and  g««^ 
cases,  the  didves  for  knick-knacks,  the  hypochtio. 
pipe  tope,  the  so  trequentlv  appalling  smj  ^ 
utterly  usdess  stop-knobs,  8cc,  which  sickm  t^ 
soul  of  your  humble  servant, 

Goontry  SoUdttf . 

[30231.1— Iir  reply  to  G.Piyer,  my  erpen** 
with  the  American  organ  dates  some  years  beck.  1 

have  of  recent  years  seen  none  but  the  ctoaf* 
class,  whidi,  in  my  opinion,  are  simply  imitatiMf 
of  pipe  organs,  and,  like  the  latter,  are  not  deagn^ 
for  effective  expresnon.  For  many  years  my  <^ 
instrument  was  an  imitation  Mustd;  six  i^^ 
reedsand  sourdine  to  eadi  set  for  solo  playing  v^. 
accompaniment.  Becently  I  have  obtained  sia 
Mustel,  witti  eight  seta  reeds  treble,  six  eeti  bi» 
Dawes'  mdody  attachment,  independent  foi* 
expressif  to  treble  and  bass,  20  stops.  Iii»^ 
almost  exdufivdy  for  the  reproductioa  of  ^ 
parte  with  acoompamment,  sdiatas,  and  M 
concertos,  and  I  know  no  other  instrument  on  «^ 
these  can  be  rendered  perfectly  by  a  single  phf^ 
I  have  no  back  numbers,  so  cannot  read  the  ko* 
referred  to.  99& 


▲  KBW  DI8IN7BCTOB. 

[30232.]— I  SEQ  to  submit  to  your  sotMS-^^ 
may  so  far  intrude  upon  j[Our  time  and  pstjafl»: 
a  new  disinf ector  for  use  in  fludiing  dsteese.^  j 
ita  means  any  doset,  &c.,  served  by  a  l«M 
dstem  may  be  thoroughly  diainfeoted  s*^^ 
dorised  at  a  cost  of  about  one  penny  per  rm>^- 
say,  a  three  or  four-gallon  flashing  cistern,  %i^  I 
dstem,  of  course,  requiring  a  larger  svn^- 
sample  sent  witii  this  eontains  2og»,  ana  wB 
fortnight,  and  as  a  conveniBttt  unit  ior 


Afo.  9^  1889.  • 
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i>  mlt  to  uy  tliftt  loi.  of  diiiDfeotuit  niU  lait  one 
T»k,  2oE.  will  thenifora  lait  two  wmki,  loi.  lorn 
wseka,  uid  lo  on  to  an;  eoaveuient  uie  for  the  UM 
ciiUrn  mantioued  above. 

The  principle  of  ite  oonBtructioTi  is  oe  folloqrs : — 
Feimsngan&te  of  potash — the  disinfecting  ageot 
mad — reqairine  aiiteen  timea  ita  own  qnanti^  of 
water  to  diawuTe^  it  ia  oonBeqnentlj  Teiy  ftlowly 
diaaolred  if  onlj'  a  amall  qaanbt;  of  water  ia  per- 
mitted to  come  into  contact  with  it.  This  condiliiin 
ia  obtained  in  the  f  Dllawinf  manner :  Tba  diain- 
faetor  praelicallv  ooniiBta  of  two  dumbmi,  aepaiated 
b;  a  moTable  phte.  Tha  raratala  am  placed  in  the 
npper  or  larger  chamber,  anathediaiiiuctoriahtuig 
in  lbs  fliuhing  ciitetn  ■>  that  about  {io.  of  ita  tower 
part  la  under  the  lurface  of  the  water.  The  water 
coming  flnt  through  the  nmali  hole  in  the  lower 
cbamur,  and  thence  round  tha  edge  of  the  movable 
plata,  ia  Inougbt  into  contact  wiui  the  cTyatalH,  a 
■mail  poitiDn  of  which  ii  diaolved,  and  the  eolutir 
thai  formed  ia  reaarrad  in  tha  lower  chamber 
nanrroir.  While  the  water  ia  at  reat  in  the  ditem 
the  aolution  iiniea  from  the  leeeiioir  in  very  unall 
Ihiead-lika  ringe,  hence  there  ia  little  ueed  during 
the  night ;  but  whan  the  water  ia  diswn  from  the 
Buahing  ditam  the  nicking  action  of  tiia  water 
drawl  tha  aolution  oat  of  the  reaerroic  into  "~~ 
daleni,  and  the  agitation  miiea  and  convarta 

colour,  which  is  discharged  mto  the  cloaet  pan. 

Thia  niodo  of  diaofecting  being  perteOlij  auto- 
matic, and  (he  disinfeotajit  employed  quite  in- 
odorouB,  will  be  preferred  to  other  maana,  aavins, 
H  it  does,  not  on^  trouble,  but  diapenaiiig  with  the 
OH  of  vile-amelliDia  compounds,  which,  aftai  all, 
only  doubtfully  effect  their  object.  On  the  acoie 
of  economy  it  bu  no  rival- 
It  may  be  tried  in  a  beiin,  or  other  reaael,  pro- 
vided a  liphou  or  tap,  oi  the  like,  ia  uaed  to  draw 
off  the  water.  0*0.  H.  Klnc. 

101,  Aabmore-nwd,  Faddlngton,  W. 

TAZL-BTOCKB  OP  I.ATKEa. 


.„j    „     , t  thej  reqoire  repeated  adjusting? 

Many  I  know  advocate  tha  placing  of  tha  two 
csntrea  exactly  in  line  ;  then  ti^  a  long  piece  and 
torn.  Bay,  Jin.  in  length  on  each  and,  eucUy  the 
aame  diameter;  then  move  the  carriage  and  tool 
cloie  to  the  head-stock,  to  prove  if  the  tool  will 
tonch  at  eadi  «nd  alike.  If  found  correct,  they 
advocate  drilling  and  laaming  a  hole  somewhere  in 
the  two  parta,  miich  aliile  one  over  the  other,  and 
then  fit  a  ateel  pin.  This  ii  done  so  that  when  the 
tail-stock  is  set  over,  the  pin  nui  be  replaced,  and 
the  lathe  ia  in  position  for  turning  straight.  If  it 
were  possible  to  make  all  parts  qf  a  lathe  so  that 
there  need  be  no  adjustment,  then  a  great  mechanical 
teat  would  be  occompliahed.  In  all  the  matter 
which  has  been  written  apon  this  subject,  one  point 
haa  been  overlooked  j  that  ia,  the  dead  centni,  or 
the  centre  which  fits  ui  theapmdle  of  the  tail -stock, 
haa  to  be  hardened,  and,  as  a  result,  it  ia  sprung 
more  or  less ;  and,  aa  ia  often  tha  case,  the  centre  is 
not  marked  ao  that  it  mjij  be  replaced  in  tha  aame 
position.  Now,  it  Is  not  every  shop  that  has 
a  device  for  grinding  the  centre  aae  after  haiden- 
ing,  ao  it  haa  to  be  placed  in  the  spindle  in  a  bad 
condition.  Now  those  who  advocate  a  lathe  made 
ao  that  the  tail-stock  cannot  be  adjusted,  or  who 
think  that  a  pin  ia  essential,  can  r^dily  see  what 
trouble  ia  in  store  tor  them.  Again,  it  is  not  every 
lathe  hand  who  vdU  place  the  dead  centre  in  place 
twioe  alike.  It  will  thus  be  seen  that  if  the  lail- 
■tock  hud  been  adjusted  to  torn  straight  in  One 
place,  and  the  centre  was  removed  and  not  re- 
placed exactly  in  the  aame  position,  the  lathe  would 
tun  tapering.  Still  again,  another  ohatacle  pre- 
■enla  itaeU.  As  is  well  known,  there  is  a  device 
upon,  the  tail-stock  uaed  to  clamp  ood  hold  the 
apindle  firmly.  Some  workmen  wul  set  the  lathe 
to  turn  straight,  without  binding  the  spindle ; 
another  will  squeeze  the  binding-acrew  as  tight  aa 
his  strength  will  permit :  the  result  is,  that  the 
spindle  is  forced  down  and  the  lathe  turns  tapering. 
.^ain,  it  is  well  known  that,  with  a  large  number 
M^lathes,  there  is  trouble  from  the  ways  of  the  bed 
beine  wider  in  some  places  than  others ;  also,  that 
the  bed  OT  ways  are  bowing— high  in  tha  middle 
and  low  at  the  eada.  It  ia  seen  that  if  tha  tail- 
stock  is  set  true  for  one  length,  then,  when  moved 
a  longer  or  ahorter' distance^  it  will  turn  tapering ; 
■0  it  will  be  seen  that  it  is  next  to  impoaaibte  to 
make  a  lathe  turn  straight  in  avery  position. 
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uaed,  as  I  have  mentioued,  for  cultiva 
therefore,  it  does  not  need  to  be  quite  pure. 
time  of  Mr.  Jamea  Toong,  the  ammonia  wi 
ducedin  hisworkawos  run  into  the  Deareat< 


•ten  OH*  L     PLAi 


plant,  oil  worica  would  have  soon 

end  owing  to  the  importation  of  petroleum 
srica.  The  black  tar  obtained  by  the 
'  the  oita  with  aalphuric  aoid,  which 
before  bad  gone  to  waste,  is  now  ntiliaed  by  waafa- 
ing  it  with  water,  whidi  eitiacta  the  eicesa  of  sul- 
phuric add  in  it,  and  leavea  the  tw  swimming  on 
the  aurtace.  The  sulphurio  add  obtained  in  this 
way  is  not  pure,  owug  to  ita  holding  soma  of  the 
baaei  in  aolntion  ont  <d  the  tor,  butit aervea the 

,  after  being  waahad, 

IB  nmuea  m  a  auniiar  way  by  natng  it  to  heat  op 
the  atilla  to  diatQ  the  oila. 

Tha  prooeas  commonly  nsed  for  the  oonvernon  of 
water  Into  lulphats  of  ammonia  is  as  followa  :— 
The  ammonia  water  is  distilled  in  stilla  to  obtain 
ammonia  gas.  The  moat  suitable  still  is  tha 
Heodareon  patent  column  still,  In  this  still  the 
ammonia  water  is  distilled  by  a  continaona  process. 
AJwut   36,600gala. ■-    — '  -    = 


Uiil  way  ontil  it 


f.nfc  22ft.  Itmg  and  5ft.  in  diameter,  and  contaiiu 
fourteen  traya.  Booh  tnj  haa  »  drmlac  ohamul 
with  riwQ  up  edge*  fitted  with  c^s,  wUeh  am  ao 
arranged  that  when  the  ammonia  wattt  paasei  in  on 
tha  top  of  the  first  tray  R  haa  to  txaval  right  roond 
the  aacond  tny,  and  goaa  on  in 
Machea  the  bonom,  and  by  thii 
gaa  i*  thoToiuliIj  axtiaoted  oat 
uAwater  oooUng  into  thoton^h 
(team  gate  hauod  ap.  vhioh 
na,  whidi  is  carried  bv  a 
boxea  commonly  called 
ing  salphnrio  add.  'niaee 
be  Unad  iri^lMd  to  prevent  the  snl- 
om  acting  on  the  wood.  The  ammania 
nio  thete  oader  boxea  until  the  add 
naaus  suuiiKiy  of  it.  Hu  neutialiaed  liquid  ia  run 
off  into  evaporating  diahee,  and  a  Ireah  sutiply  at 
aolphniic  add  ran  into  the  CTMker  box.    'Aeent- 


_;etheai 
of  it    The  ammo 
oontact  with  the 
drives  off  the 
lead  mpe 

hoxeehave 
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poraUng  diihM  are  fitted  with  lead  vomu,  tbrough 
wbich  iteam  is  p&aaed  at  apressure  of  from  301b.  to 
tOtb.  per  aquare  inch.  The  liquid  is  ovaporated, 
and  the  salt  falls  out  of  nolntioii,  and  is  Uilled  out 
from  the  bottom  of  the  liquid  b;  pBrfoiated  ladles, 
and  placed  ia  a  heap  to  drain  and  dry,  after  n-hidi 
it  10  crushed  bya  mill^  aad  filted  into  bags  ready 
for  thft  market.  The  sulphate  of  ammonia  prepared 
in  this  war  contains  about  2t  per  ceot.  pure  am- 
monia (NH.)  with  a  trace  of  iroD  and  basei  out  of 
the  add. 

We  now  fall  back  upon  the  crude  oG,  which  is 
the  iDost  important  product  of  shale,  and  from 
which  all  the  other  products  am  obtainwl.  It  has  a 
black  colour  rerambling  petroleum,  aad  is  solid  at 
ordinary  temperature*,  owing  to  it  containing  solid 
ponffio.    The  first  step  taken  in  the  refining  o'  " 


the  destructiye  distillatian  In-  which  it  is  broken  nn  ' 
into  its  differant  canstituentt.    The  most  Tolatile 

CirtiDn  of  (he  crude  oil  is  called  naphtha ;  the  next, 
liming  oil  or  paraffin  oil ;  and  the  next  lubn- 
catitig  oil.  The  crude  oil  maj  be  distilled  hj  a 
continuoui  process  bj  using  the  Handenon  patent 
continnoos  distillation  boileni.  There  is  a  great 
advantage  in  oiiDg  these  boilers,  because,  in  the 
first  plara,  there  is  a  saving  of  fuel,  in  the  seooud 
place,  a  saving  of  manual  Labour,  and,  in  the  third 
place  a  better  quality  of  product,  and  leas  loss. 

The  old  system  of  working  was  b;  coking  stills. 
The  oil  was  run  into  each  one  separatelf ,  and  the 
flee  kindled.  Whan  the  oil  was  distilled  to  diyness, 
the  are  was  drawn,  and  the  still  allowed  to  cool 
down.  Attar  it  was  cold,  the  men  had  to  go  inside 
it,  and  pick  out  the  hard  coke,  which  was  a  very 


difficult  job.    In  this  way  the  loss  ot  heat  m  W- 

ing  up  and  cooling  down  of  eaah  still  sspMW*! 
11^  iraste  of  fuel  and  manual  Ubout-soB"™'' 
great.  AU  (his  is  done  away  with  in  ths  BonHO; 
eon  system  of  working.  The  crude  oil  i«  ""  '". 
No.  I  boUer,  Fig.  3,  where  it  geU  Qonomn^ 
giving  off  naphtha-gas,  which  is  led  into  s  «u™ 
condanaar,  vrhere  it  is  condensed  and  "">  "^ 
tank.  The  readua  of  Ho.  1  boOor  i»  l»^,Vi,L' 
tube  into  No.  2  boilers,  where  it  is  hesla^  If^- 
-    ■  -         a  which  is  condensed  into  slilS-J 


caUed 


oil. 


boilers  pasMS  into  M*^ 
stills,  where  it  is  distilled  to  drjnEas.   Ths  g»  P?? 
off    the  residue  stills  is  condensed  into  •  J^T^ 
which  is  called  green  oil,   and  ii  miied  wi"' 
green  ofl  given  off  No.  2  boflen.  The  aifUM  p™ 
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off  No.  I  ■ „_,„ _. 

To  render  it  pun  and  bee  bom  colour,  it  hu  to  be 

washed  with  oil  of  Tittiol.    Hub  U   done  in  luge 

iron  tanlCB  lined  with  lead. 

The  oil  of  vitriol  ia  mn  into  the  t&nk  along  with 
the  naphtlia  and  Btiired  fot  an  tour  or  no,  then 
allowBd  to  settle  until  the  naphtha  is  quite  free  from 
tar.  The  tar  is  run  off  the  bottom  of  the  tank,  and 
&  solution  of  washing  aoda  or  caustic  soda  is  Btiired 
np  with  the  naphtha  to  neutialija  the  acid  left  in  it. 
It  ia  now  allowed  to  lettle  until  quite  clear,  and  the 
eolulion  run  off  Uib  bottom  of  the  tank.  The 
naphtha  treated  in  this  way  is  quite  ooloarleM, 
with  a  Blight   smell,   and  is  now  ready  for  the 

The  green  oil  oS  No.  2  boilen  and  the  reeiduB 

with  oil  of  vitriol,  only  it  has  to  be  kept  wans  to 
prevent  it  from  turning  solid.  After  it  has  been 
treated,  the  oO  is  distilled  in  a  bench  of  boilers  in 
the  same  way  aa  the  crude  oil  was  distilled,  Xo.  1 
boiler  givinc  off  paiaSn  oil,  No.  2  boilers  ginna  off 
a  heavy  oil  containing  paraffin,  and  the  reeidue 
stills  Kiring  off  the  same  as  No.  2  boilers.  The 
porafliii  oil  is  treated  with  oil  of  vitriol  in  the  sams 
wav  as  the  naphtha  was  treated,  when  it  is  now 
ready  for  the  market.  The  heavy  oil  conlaiuing 
parallin  has  to  be  cooled  by  freezing  machines  and 
filtered  throngh  cloths  to  separate  the  solid  paiaJtin 
from  the  oil.  There  are  machines  fitted  tor  this 
purpose  so  OS  to   contain  about  liity  cloths  at  a 

The  oil,  after  it  is  oooled,  is  broken  up  with 
stirrers  and  pumped  in  through  the  pipe  A,  Fig.  i. 
The  nil  is  expelled  from  B  to  C,  leaving  the  solid 
paraffin  behind.  Th«  oil  is  distilled  in  a  midus 
still  to  dr^eaa  to  obtain  a  lubricating  oil,  which  is 
washed  with  oil  of  vitriol  and  caustic  soda  to  ei- 

,  and  is  now  ready  for  the  market. 

I"  ''s  treated  with  naphtha,  cooled 


solid  paraffin 


of  the  paraffin.    The  paraiSn  is  steamed 
tract  all  traces  of  naphtha,   so  as  to  make  it  safe 
when  burning  in  Umps  or  as  a  candle. 

Broxburn.  Thomu  Olkrkaoa. 
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that  it  is  limply  due  to  the  distillation  of  cool  which 
has  been  converted  from  the  bituminous  form  to  that 
of  oothracileby  suchdistiUation;  a  process  and  result 
ciirrespondinK  to  that  carried  out  by  myself  and 
other?  in  Flintshire  a  quarter  of  a  oeutury  ago.  Wq 
did  it  by  putting  the  iK>al  and  shale  into  iron  retorts 
and  heating  them,  oollecttng  the  liquid  and  solid 
paraffin  products  in  oondsnaers,  and  allowing  the 
gnseous  hydrocarbons  to  esopa. 
_  M  J  ooateatioa  is  that  oature  muil  have  done  the 


like  wherever  ordinary  or  cinnet  cool,  or  talui 
shale  has  been  subjected  to  the  action  of  thtiii: 
heat  of  the  earth,  an  action  which  it  cannot  have 
escaped  when  buried  to  a  sufBdeot  depth  by  super- 
imposed deposits.  Our  artifidal  liquid,  solid,  and 
gaseous  hydrocarbons  differed  only  from  the  natural 
oils  and  gases  in  the  necessary  consequences  of  more 
rapid  distillation,  and  our  coke  only  dlffBrod  from 
natural  anthracite  in  itapotvsity,  due  to  the  absence 

The  objection  stated  in  the  article  above  named  ia 
the  only  one  of  any  weight,  and  is  easily  answered. 
This  objection  is  that  the  oil  is  found  in  older  and 


the  theory  I  advocate  imperatively  demands — that  it 
strongly  supports,  instead  of   at  all  refuting,  the 

The  coal  measures  ara  porous  rocks,  and  the  mill- 
stone grit  which  underlies  them  is  also  pomus,  and 

facts  together,  and  it  must  follow  that  the  oil.  when 
formed,  must  have  percolated  downwards  through 
the  pores  of  these  rocks,  until  it  reached  a  compact 
or  non- porous  rock.  If  this  non.pnrous  rock  dipped 
— OS  rocks  usually  do — it  must  have  followed  the 
dip  until  it  reached  an  impervious  stratum  dipping 
in  the  contrary  direction,  or  a  non-porous  fault. 
There  it  would  accumulate. 

The  history  of  a  petroleum  spring  thus  corre^onds 
exactly  to  that  of  a,  common  water  spring.  Holy- 
well, m  Fhntshire,  the  greatest  spring  in  Britain,  is 
a  case  in  point.  Then  we  find  milhons  of  gallons 
of  water  pouring  hourly  from  the  mountain  lime- 
stone, forming  at  onoe  a  respectable  ewer,  and 
doing  much  useful  work.  It  is  theralora  necessary 
to  suppose  that  this  water  was  generated  by  or  in 
the  mountain  limestone,  or  that  the  water  is  of  the 
bama  geological  age  as  the  mountain  limntone. 

We  know  that  thp  water  which  we  find  to-day  is 
the  rain  that  recently  fell  upon  the  porous  rocks 
of  the  cool  measures  of  Flintshire,  and  the  mill- 
stone grit  of  the  Hopo  Mountain  and  the  other  hiils 
in  the  immediate  neighbourhood,  or  on  the  soil 
which  holds  the  roots  of  the  trees  that  Mr.  Qlad- 
stone  cuts  down  in  Hawarden  Park,  and  that  of  the 
sarrouading  ground  above,  and  on  the  south,  east, 
and  west  of  Holywell. 

This  rain  falling  on  these  high  grounds  sinks  into 
the  BoQ  and  into  the  porous  rocks  until  it  reaches 

ally  dipt  tJ] Hards  the  Dee.  At  Holywell  is  a  fault 
which  throws  np  the  mountain  limestone  as  an 
impervious  wall  lorming  a  dyke  or  barrier  that  bars 
the  further  flow  of  the  subterranean  stream,  which 
is  thus  forced  to  the  surfaoe.  Such  is  the  history  of 
tens  of  thousands  of  other  great  underground 
streams,  and  such  luitl  have  been  the  history  of 
underground  slnams  of  oil  that  must  be  formed 
wherever  coal  or  bituminous  shale  has  beou  sub- 
jected to  the  action  of  the  heat  of  the  earth  reoch- 
ingto  300°  Fahr.  and  upwards. 
The  oil  thus  accumulated  may  either  pour  otit  of 


the  snifaoe  of  the  earth,  s 


The  latter  is,  of  coume,  more  likely  to  ooonr  in  the 
case  of  the  oil  than  in  that  of  water,  aMdng  that 
the  oil  is  generated  at  great  depths,  whila  the 
water  is  originally  a  purely  superficial  deposit, 

W.  lCattl«ii  Vmianu. 
The  Orange,  Neasden,  N.W.,  Aug.  2. 

A  QOOD   SUN  ON   THE  CALEDONIAN 
RAILWAY. 

[30236.1 — I  ainn  you  an  account  of  a  good  nm  I 
lately  hod  upon  tiie  Caledonian  between  Carli^ 
and  Edinburgh.  Though  it  is  not  quite  so  good  as 
some  runs  of  lost  year's  race,  I  think  (and  I  hope 
that  vou  may  tbmk  K>  too)  that  it  is  worthy  of 
raoord.  It  was  the  10  a.m.  ezpren  to  Edinburgh. 
The  running  to  Carlisle  was  not  remarkable. 


MlsJchs 

Stations. 

Time. 

Bemorka. 

_     _ 

4  40 

10  minutes  late 

8     i6 

4  50 

16     57 

4  5a 

39     .^S 

Beattock    ..     „ 

5  2011 

49     69 

[I  in  60 

Slow  to  ISnules 

tficalder     

2m.  before^  tk^ 

Engine  No.  124  (new  IB86).  Train  oondited  of 
five  coaches  and  luggage  von.  J.  W.  8. 

COLOITRED   FISES. 

[30237.]— I  KoncB  in  your  valuable  journal  an 
article  copied  from  Saad  Apatlitk  Zlg.,  leapeoting 
coloured  fires,  and  as  these  articles  a[^war  to  erop 
up  from  over  the  water  every  year  in  ■  mTfterion« 
way  with  astonishing  fonnniB!.  may  I  be  psnnitted 
to  point  out  that  those  tormuls  have  not  one  single 
feature  to  commend  Ihsm.  unless  it  is  eiceuive  ooet 
of  pniduclion  of  worthless  and  dangeraui  oom- 
pounds? 

The  formuUe  in  qneotiou  are  not  oolonred  fires 
within  the  meaning  of  the  term  as  undentood  by 
pyrotechnists ;  are,  in  fact,  flash  light*  or  chlorate 
explosive  mixtures,  and  will  not  burn  as  a  coloured 

Sultonal  is  nnsote  in  a  chloiste  mixture,  uoitable 
even  in  the  hands  of  an  expert  iu  sxploeives.  and  is 
in  no  way  superior  to  shellac  with  or  without  a 
small  percentage  of  pure  sulphur.  The  same  will 
also  apply  to  the  picrataa. 

I  suppose  that  the  writer  of  this  article  is  aware 
of  tha  violent  action  of  sulfonal  and  potaanum 
chlorate  when  fired  by  means  of  a  dstonotor. 
This  formube  for  the  so-called  white  fire  is  really 
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litUe  better  in  actiyepower  than  that  of  the  old 
friend  of  our  jronth,  Cnertier's  white  fire.  Even  if 
you  oonid  obtain  a  steady  flame  from  eqnal  parts 
of  sulfonal  and  potassium  chlorate  (which  I  deny), 
the  cost  of  production  and  risk  of  storing  the  com- 
pounds is  strongly  a^amst  its  use.  For  instance, 
take  the  lilac  fire  withhthium  carbonate  and  sulfonal. 
the  lithium  salt  is  worth  about  Is.  p«r  oz.  retail,  ana 
is  in  no  way  superior  to  pure  precipitated  strontium 
carbonate,  at  nearly  the  same  price  per  pound. 
The  cost  of  the  lithium,  added  to  that  of  the  sulfonal 
at  3s,  per  oz.,  makes  this  costly,  and  the  latter  can 
easily  De  replaced  with  shellac  without  destroying 
the  brilliancy  or  colour  of  the  flame.  Agun,  the 
term  "-violet  fire"  is  a  misnomer,  asit  hasbeionfound 
impossible  to  produce  a  -violet  Bengal  flie  either 
o|Mn  (as  a  pan  fixe)  or  in  cases.  It  nas  been  done 
with  lances  of  smsdl  calibre ;  but  the  effect  is  yery 
poor,  and  is  neyerj  or  rarely,  used  by  the  pro- 
zeanonal  p^potechnist,  so  that  I  -will  leave  our 
readers  to  judge  what  the  effect  would  be  in  the 
wide  bore  of  a  JBengal  case. 

Again,  the  -violet  fire  in  question  containing 
magnesium  is  wrong  both  in  theory  and  practice, 
the  composition  in  question  only  producing  an 
enJosive  flash. 

The  great  aotire  power  of  the  magnesium  flame 
is  against  one  bein^  able  to  produce  any  striking  or 
deep  colour,  and  -nolet  is  about  the  last  colour  one 
would  expect  to  succeed  with.  A  violet  flame  is 
characterised  by  a  very  low  illuminating  power, 
and  the  action  of  the  Tn*gnA»fiir[i  when  in  combina- 
tion -with  a  -violet  composition  is  simply  to  #itiber 
destroy  it,  or  so  to  neutralise  the  -violet  onge  as  to  be 
isipmeptible  at  a  short  distance. 

It  is  quite  possible  to  tinge  msgnesium  in  com- 
bustion with  a  slight  green  tint  by  aid  of  barium 
chlorate,  or  pale  red  or  rose  by  means  of  strontium 
carbonate,  mtrate,  or  oxalate;  but  in  both  cases  the 
colour  effect  is  weak  (deddedlv sickly),  and  detracts 
rather  than  adds  to  uie  beaufy  of  magnesinm  fire. 

With  respect  to  the  low  ilfuminating  power  of 
the  violet  light,  let  any  of  the  readers  of  ^*  Ours  " 
kindly  notice  the  effect  of  the  violet  lamp  or  taQ 
light  used  on  some  of  the  eneines  on  our  lines  to 
oon-vince  them  that  the  term  *'  violet  fire  "  is  addu- 
sion,  useless  amidst  the  brilliant  works  of  pyro- 
teohny.  Wm.  Henjsr  Browne, 

Analytical  and  Consulting  Gnemist  for  EsEplosives. 

Wentworth  House,  Aldbiough,  Hull,  July  30. 

JUJfJfJfiL  TOWSB. 

L302d8.]— If  *'F.B.A.S."  and  others  who 
pmist  in  adheziog  to  the  theoretical  measure- 
ments would  have  the  candour  to  withhold 
their  private  opinions  till  they  could  furnish  some 
demonstrable  data  for  their  statements,  they  would 
be  doing  themselves  and  their  subject  more  justice 
than  bv  yielding  to  prejudice,  as  they  do.  I  am 
perfectly  ready  to  reimburse  them  all  reasonable 
expenses  if  the3r  can  succeed  in  demonstratinff  the 
fact  that  no  object  can  be  seen  beyond  the  Umits 
pwBcribed  by  the  published  tables.  I  shall,  of 
oourse.  expect  them  to  submit  to  the  same  oondi- 
tioDa  if  they  fail.  But  the  evidence  against  them  is 
most  overwhebning  and  oonduaive.  1  have  before 
me  an  extract  from  a  passenger  on  board  the 
Iheria^  one  of  the  Boysl  mail  steamers.  Orient 
lioe,  m  which  he  fmly  confirms  what  I  said 
about  the  distances  on  ilie  Mediterranean.  I 
quote  his  words : — "  Our  rate  of  sailing  -was  324 
mileB  in  the  24  hours.  At  12  midnight  we  were 
alongside  the  lighthouse  at  Port  Said,  it  having 
become  vinUe  at  7.30,  when  we  were  about  90  miles 
distant.  It  is  an  ordinary  tower,  about  60ft.  high, 
and  lit  by  electricity."  Another  correspondent 
writes: — "  I  am  able  to  affirm  that  fishennen  in  the 
KOTth  Sea,  lying  off  Lowestoft  Bad  the  Yarmouth 
Boads,  can  clearly  see  the  Granville  Hotel  tower 
lifdit  at  St.  Lawrenoe-on-Sea,  a  distance  of  80  miles. 
Tkb  light  is.  perhajps,  about  200ft.  or  300ft.  above 
the  sea  leveL^'  These  are  the  only  two  I  will  ven- 
ture to  quote.  But  they  were  from  those  who,  I 
think,  would  be  fully  prepared  to  prove  that  they 
have  rather  understated  mnead  of  exaggerated  their 
accounts.  Of  course,  under  unfavourable  condi- 
tions, tiie  objects  would  not  be  seen  lor  a  tmthpart 
of  the  distances  specified.  ItisfoUy  and  worse  tnan 
folly  for  men  to  allow  their  projudioes  to  warp  their 
oanooor,  and  to  persist  in  a  theory  of  measure- 
ments which  no  experiment  would  justify  or  con- 
firm. The  view  ox  an  horizon,  frcnn  right  to  left, 
of  60  or  100  miles  in  extent,  ought  to  con-vince  any 
reaaonaUe  person  that  in  every  direction  the  shape 
of  the  surface  must  be  the  same.  It  is  very  straii|pe 
that  in  a  practical  age  like  the  present  men  canoe 
found  to  persist  in  contradicting  facts  which  are  as 
easQy  provable  as  the  width  of  a  gravel  walk.  Do 
my  opponents  call  it  science  to  make  statements  they 
cannot  venture  to  establish?  We  are  m^Hwg  a 
great  display  of  our  navy.  Is  it  not  time  that  our 
nautical  tables  should  be  as  accurate  as  possible  P 

John  Hampden. 


Tbs  Norttiem  laghthouse  Board  have  adopted 
Friestman*s  oil  engines  for  blowing  fog  signals  in 
prafennoe  to  steam  or  gas-engines. 


REPLIES  TO  QUERIES. 

%*  In  their  onHD&rif  OormpondmUi  ar$  retptd' 
Mfy  r$quttted  to  mmtum,  in  each  inttana,  th4  titk 
anammber  of  the  pmy  atketL 

[68648.]— Setting  up  Watoh  and  GOook 
Spxinga. — Setting  up  spring  depends  upon  what 
kind  of  a  watch  you  are  doing.  If  it  is  a  verge,  I 
generally  set  them  up  about  t&ee-quarter  turns,  if 
geneva  quarter,  and  a  lever  -watch  half  turn.  As 
for  clock,  English  timepeioes  according  to  spring 
on  the  barrel.  If  you  put  a  new  line  to  a  doek,  it 
wants  more  setting  up  tnan  an  old  line. 

Hednesford.  W.  CAsanroTOir. 

[6868d.]~Bnamel  Paint.— Some  samples  I  had 
to  examine  lately  consisted  largely  of  resin  diesolved 
in  common  petroleum  spirit,  with  the  addition  of 
the  colouring  matter.  Pbotub. 

[68813.1— Dog-Oart  Brake.— Any  brake  on  a 
dog-cart  does  more  harm  than  good;  for  if  applied 
when  going  down  hill  it  puts  more  pressure  on  ^e 
horse's  back  when  less  pressure  is  requisite. 

Thobntikld. 

[68868.1— Immersion  ObjectiTe.— The  substi- 
tution of  oil  of  cedar  wood  for  water  with  a 
Seibert's  ^  -water-immersion  would  be  detrimental 
to  the  performance  of  the  lens.  A  leus  has  to  be 
constructed  for  oil-immersion.  In  America 
some  lenses  were  made  which  were  alleged  to  be 
suitable  for  either  water,  glycerine,  or  oil,  the 
screw  collar  bemg  placed  at  a  certain  point  in  each 
case.  In  practice,  however,  the  lenses  only  per- 
formed really  well  with  one  immersion  medium. 
The  aperture  of  Seibert*s  water-immersion  ^  varies 
between  1-06  and  1*1  K.A.  Unless  the  nonts  of 
oil-immersion  lenses  are  very  carefully  fixed  in 
their  settings  the  oil  -will  creep  in  through  to  the 
back  and  spoil  the  performance  of  the  lens.  It  is, 
moreover,  a  troublesome  business  to  dean  it  out. 

£.  H.  NsLBOW. 

[68870.]— SUde-Beat  on  Gkip-bed  lAthe.— If 
F.  Alien  will  send  me  sketch  of  section  of  his  bed 
with  lower  slide  of  rest,  givine  thickness  of  top  of 
bed  and  bottom  of  slide,  and  the  width  between 
ttie  "shears,*'  I  will  send  full-sized  or  scale  draw- 
ings of  an  arrangement  which  I  think  will  suit. 
Please  write  me  direct  if  possible,  as  I  am  shortly 
leaving  this  town.  A.  F.  Sbaxxsfxab. 

Ltitudiaustrasse  14,  Dresden. 

[68903.]— Pigs  in  Clover.— It  is  amusing  to 
read  the  so-called  *' replies"  to  this  query^  espe- 
cially one  on  p.  396.  Ton  are  to  "  so  mampuiate 
the  board  "  as  to  get  all  the  marbles  into  the  inner- 
most pen.  Just  BO ;  but  the  adviser  does  not  say 
how  tnat  is  done.  Well,  it  is  simply  this.  Just  fix 
the  box  on  a  lapidary's  table,  ana  spin  that  round 
rapidly;  the  pigs  will  then  find  their  way  ''into 
dover."  It  seems  to  me  ridiculous  for  anyone  to 
occupy  space  by  merely  telling  us  what  is  suited  on 
the  "  box."    I  presume  we  can  all  read  that. 

S.  T.  G. 


[68951.1— Freealng  Kaobinea.— The  querist 
need  not  look  any  further  than  his  back  volumes  to- 
find  all  the  freezing  machines  he  will  caro  to  take 
on.  As  to  ammonia,  ether,  and  similar  Tn«iAifi«yi^ 
the  querist  had  better  find  out  how  to  make 
machmery  to  keep  the  vapours  in,  for  no  one  has 
yet  succeeded,  and,  pace  tine  article  on  p.  472, 1  do 
not  believe  anyone  will  succeed  in  keeping  the 
vapours  in  altogether.  The  Fleuss  freezing  machine 
(see  p.  463,  no.  1,164)  is  about  as  simple  acd  as 
efficient  a  machine  as  can  be  found,  and  it  is  not 
unlikdy  that  it  is  the  very  madiine  mentioned. 

Nu2r.  Dob. 

[68959.]— Barly  SnglnM.—Trevithick  invented 
the  blast-pipe  and  used  it  somewhen  about  1804, 
so  it  is  no  use  talking  about  1825.  In  the  early 
years  of  the  century  inventors  did  not  think  so  much 
of  being  able  to  say,  "  I  invented  so-and-so  *'  ;^  but 
there  cannot  be  mudi  doubt  that  "  Capt.  Dick " 
was  one  of  the  first  to  use  the  blast-pipe,  as  it  is 
now  called.  There  is  a  good  deal  of  information  on 
Hie  subject  in  back  volumes.  N.  D. 

[68964.]— No  Water.— This  query  is  a  purely 
personal  matter— of  no  interest  to  anyone  but  the 

auerist  and  those  in  similar  circumstances.  He 
lould,  failing  other  advice,  apply  to  the  Local 
Government  noaid.  who  will  quickly  make  his  local 
board  "  sit  up  "  if  they  have  done  anything  wrong. 
It  is  a  pity^  that  more  people  do  not  write  to  heaa- 
quarters,  instead  of  sending  effusions  to  the  local 
papers.  The  Government  officials  are  real  live 
entities ;  but  if  they  are  never  applied  to,  it  is  not 
their  fault  if  things  go  wron^.  Write,  then,  to 
headquarters,  and  write  again  if  you  get  no  satis- 
faction. Nun.  Dob. 

[68965.]— Phonograph.— The  indenting  needle 
is  a  simple  piece  of  sted  ribbon  attached  to  a  disc  of 
mica  or  gUus.  If  "  J.  G."  wants  more  information 
than  that,  I  would  suggest  that  he  procures  the 
specification  of  the  pat^,  or  obtains  a  look  at  the 
instnunent  itself.    I  do  not  undecBtaad  what  he 


means  by  "  the  spimg.**    Then  it  not  t  t^nat. 
except  he  calls  the  mioa  or  ^bssdiseaipEingr^ 

[68966.]— Edinburgh  Univenlty.-Swai 
that  all  particulars  can  be  obtained  bj  lookis^ii 
the  Oalendar  of  the  TJniverBty,  it  seemi a  wuteot 
space  to  ask  questions  about  the  iqIm  in  tLea 
columns.  B.T. 

[68969.]— Westinghonae.— The  comptiiTin£ 
give  all  needful  particulars  as  to  the  repainngcf 
any  part  of  the  Westingfaouse  beaks  ^yptatoi. 

'  T. 

[68973.]— Indiambber.— The  rubber  moA  W 


ndiai 

la  mi 


masticated  andTmixed  with  bisdphids  of  ciztai, 
then  moulded  into  the  form  required.  C. 


.]— Spaed  of  Bioyolaa.— As  the  Ucfda 
could  not  run  without  someone  on  them,  obrioui? 
their  relative  speed  will  depend  on  the  rider.  H^ 
"friction  on  the  centre  of  58in.  being  gmt? 
because  of  its  distance  from  the  sround,"  u  atofk 
nonsense.  The  friction  depenos  on  the  ya^ 
carried.  Bno. 

[68981.]— Watering  Bowling  Greeai.- 
Deddedly,  water  them,  and  water  thotoiuUf. 
When  not  in  use,  a  fine  pronsed  fork  ittm  be 
driven  in  here  and  there  to  loosen  the  Kd  asd 
encourage  the  development  of  roots,  so  sa  to  nodm 
a  spriiigy  piece  of  turf.  C.  K.  L 

[6898i.]— Parallel  X^tton.-!  don't  see  Wit 
is  possible  for  the  Editor  to  find  room  lor  a  on- 
tinual  repetition  of  sketches  every  time  vet 
inquirer  wants  information.  "  Amatenr  "  ca  &d 
a  oiagram  in  almost  any  textbook  on  the  steuL- 
engine,  and  certainly  also  in  several  back  Tolana. 
Besides,  for  a  model,  what  can  it  matter  ao  Vnga 
the  beam  and  motion  are  of  such  a  size  uootto 
offend  the  eye  P  A.  E 

[69055.]— Bine  Salt,— To  *'  YoTnio  Ajrunr" 
urn  '*  FvatcaikJ* — ^I  do  not  know  of  say  octil 
which  wfll  dissolve  in  these  substauoee,  exceptii«, 
of  course,  one  (and  perhaps  one  or  two  other  rai£^ 
oxidinble  metals),  which  is  soluble  in  potuna 
hydrate  solution  with  eyolution  of  hv 
Metallic  copper  will  apnareotly  dusolve  in 
owinff  to  a  trace  of  oxide  on  its  surface, 
you  nave  mistaken  a  metallic  acid  (toagitM  cr 
titanic)  for  the  metal  ?  Pbxvopu. 

[69056.]— Blaok  Keedleal— The  metal  U  prob- 
ably an  oxide  or  other  compound  of  platmoiD  7 
gold.  I  do  not  know  whether  mercury  redooes  iLe 
other  precious  metals— Le.,  nalladinm,  ihoditiE. 
ruthemum,  osmium,  and  irioium.  Bong  oobie; 
xnetsJs  than  mercury,  I  should  think  they  wonldk 
reduced.  Sflver  is  reduced  in  the  form  of  ^ 
needles.  pBDraiu. 

[69057.]— Lavendar  Bead.— To  Col.  BO0.-I 
am  very  glad  you  have  noticed  my  query.  I  bi« 
latdy  purchased  your  book,  **  The  Blowpipe,"  s 
the  ho]^  of  proving  the  substance,  which  I  cuac: 
deteimme  in  the  ww  way.  I  do  not  find  Istvk 
beads  mentioned  in  this  work.  Tou  will  w,^ 
my  answer  to  "  Toung  Analyst,*'  the  bet^  • 
formed  by  the  Uack  needles  mentioned  {^S^,- 
These  needles  form  a  white  qpaline  bead  with  hn: 
add.  TvueBvo. 

[69065.1- Blaotrlo  Alarm  Olook.— Tbinb  to 
Messrs.  Mason  and  Bottone  for  aiwiiiitBiwy.  Hi^ 
forwarded  address  to  column,  I  have  xoa^i^ 
simple  contrivance  described  last  week,  bat,  ^ 
course,  cannot  shut  the  glass  oover  of  face;  ^ 
from  that,  it  works  very  wdl. 

Bbxtxsb  MBduaic 

[69103.]— Water-Oaa.— Water-gas  ii  mi»> 
passing  steam  threu|(h  a  column  of  red-bot  cob  <: 
anthradte.  It  consists  of  *a  mixtore  of  hTdiofs 
and  carbonic  oxide  gases,  and  is  prodnceab^ur 
new  patent  water-gas  «9paratus  of  the  Btios 
Water-Gas  Syndicate,  lomited,  Leeds.  A  sw 
gas  plant,  consisting  of  generator,  scrubber,  «> 
gas-nolder,  can  be  put  up  that  ia  suitable  fv  i** 
requirements  of  one  or  more  houses,  the  esisst 
pipes  and  fittings  beinff  used*  As  the  purified  g»> 
no  smell,  a  pungent  odour  is  mven  to  it,  so  thit^' 
least  Mcape  may  be  easily  detected  without  naif* 
light.  ATahnehjelm  magnesia  oomb,  moont^  ~ 
an  ordinary  Bray  burner,  is  all  the  speaei  &ttJ( 
needed  for  its  use  for  lighting  purposes. 

Hocking,  Braintree.  ^.  H.  BixncrOD^ 

[69117.]— Bats.— Ofl  of  rhodium  is  tu^l  *« 
atteact  rats  to  traps.  It  can  be  obtained  irom  a^ 
chemists,  costing  about  6s.  to  8s.  an  oim(»<  !|j- 
only  a  few  drops  will  be  rec^uired  on  the  bsit  T> 
oil  is  the  OBwential  oil  obtained  from  Coavoif^ 
sooparia. 

Becking,  Braintroe.  T,  H.  BLOnnsai^ 

[69117.]— BaU.— In   answer    to    *'Prioai}si* 


oil  of  rhodium  (oleum  riiodii)  ia  said  to  be  liff*"- 
from  the  wood  of  a  species  of  rhodorisa.  It »  ?>^ 
yellow  when  ouite  fresh,  bitter,  and  arooistit.  *^ 
a  very  a^ieeable  odour  of  rosea,  and  is  ofts^  ^ 
asa  substitute  for  otto  of  roses  in  dieap  p^l^ 
and  to  adulterate  it.  A  bitter  taate  in  «m  ^ 
shows  that  it  oontaiiM  dthsir  ail  of  ihpdiiai^'* 
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of  laadAl-wood.  I  can  obtain  the  oil  of  rhodiam 
here  in  Liyeipool  at  dghteen-penoe  the  drachm. 
ThiB  IB  retail  priee :  I  never  bongnt  any  wholesale. 

A.*  £•  B«  Ma 

[69124.]— P0ndtLlnm.—-The  nnmher  of  Beoonde 
in  ue  riderealyear  is  31,656,162,  and  in  the  ordinarr 
year  31,657,929. 

.%  sidereal  seoonda  31,658,152  ^^^^^ 

Nu««»i  newuu      3^  557  929  "~""""» 

henoe  adereal  eeoond'e  pendolnm 

,  81,568,182      ^(32-19) 
31,667,929         3141 

In  Lee's  <' Aconstics:  Li^ht  and  Heat,"  the  linear 
expansion  of  iron  is  givan  as  *0000118,  of  steel 
-0000124,  and  zinc  •OOOOSM.  C.  H.  B. 

[69128.]— Odour  of  Dacompoaltioii.— Try 
valerianic  add.  Pbinoifia.. 

— Ooziova  Watoh  Bopalra. — '*Yonng 
er "  wishes  to  know  how  to  pnt  new 


[69129.1- 
Watchmak 


holes  in  plates.  I  should  advise  him  to  set  Sannier's 
"Watchmaker's  Handbook  "  ;  it  is  12s.,  and  may 
be  obtained  at  A.  Fisher,  11,  St.  Bnde-street, 
London,  E.G.  It  will  jgive  him  hints  how  to  put 
new  teeth  in  whedL  ana  also  how  to  do  hard  and 
soft  soldering.  The  best  material  for  cleaning 
watches  is,  I  should  say,  burnt  bone.  As  for  dock, 
I  should  use  rottenstone  and  oil,  and  polish  with 
chalk  and  brush.  Any  further  question  he  wishes 
to  ask  I  will  answer. 

W.  Gabbington  (Practical  Watchmaker). 
Hednesford,  Staffs. 


[69136.]— Cold  Tank.— To  prevent  the  water 
becoming  heated  you  had  better  fit  a  small  non- 
return valve  in  the  lower  part  of  bofler  feed-pipe. 
Another  way  is  to  cany  your  supply-pyw  aown 
bdow  bottom  of  boiler  some  6ft.  and  up  again  to 
boilerxnthefonnof  adi^n.      F.  W.  (JAjntos, 

[69136.] — Cold  Tank.— Beverae  the  pipes  as  in 


the  above  drawing,  taking  awav  the  short  piece  of 
pipe  at  A ;  the  water  then  will  be  always  cold  in 
the  tank.  Abthub  Habt. 

[69135.1— Cold  Tank.— <<  Graft"  can  soon  over- 
come his  difficulty  by  altering  his  supply  pipe  (which 
is  now,  according  to  sketch,  almost  a  flow,  and  con- 


\ 


m 


£JJII. 


yetts  his  cold  tank  into  an  aooomulator)  by  putting 
in  a  siphon  (nearer  the  boiler  the  better)  as  per 
sketch.  BxrnsK  MBOozAirzo. 

[69137.]— Zelna'a  Apoohromatlo  auarter.— 
There  can  only  be  two  solbtions  to  this  questiott : — 
(1)  the  lens  has  been  injured,  or  (2)  it  is  not  used 
properly.  It  is  impoosioU  for  me  to  say  which  is 
at  fault.  Of  course,  a  lens  of  -95  N.A.  must 
resolve  more  than  one  of  *86  NJk..  unless  it  has 
been  injured.    I  have  seen  a  good  number  of 


apochromatic  |'s  and  |'s,  and  must  say  that  the 
wont  apochromatio  I  have  seen  excels  the  best  old 
dry  acrhomatic  I  ever  saw ;  and  it  must  be  remem- 
bered that,  although  Zeiss's  D  B  were  good  lenses, 
they  were  oy  no  moans  at  the  top  of  the  list.  With 
re^psrd  to  the  compensating  eyepieces,  in  mv 
opmion  they  greatly  improve  the  deilnition  with 
old  aduromatics.  and  with  the  apodiromatics  they 
are  indispensable.  In  using  the  apochromatio  i, 
great  care  should  be  ezercisM  to  have  the  tube  of 
me  microscope  9-8in.  long. 

BswABD  M.  Kbukw. 

[69138.] — Serlea  ▼.  Shunt.- In  a  series  dynamo 
any  increase  in  the  ezt.  B.  will  diminish  the  E.M.F. 
as  the  [current  flowing  round  F.M.'s  is  proportion- 
atdy  reduced.  With  a  shunt  madiine  an  mcrease 
in  the  est.  B.  diunts  more  ouzient  round  F.M.'s, 
and  therefore  increases  the  B.M.F.  Gompound 
machines  have  both  shunt  and  series  coils.  There 
are  two  varieties,  the  long-diunt  and  the  short- 
diunt  compound.  In  the  former,  the  shunt  F.M. 
coil  forms  a  shunt  to  both  annaturs  and  series  F.M. 
coil,  or,  in  other  words,  is  connected  to  the  tenninals 
of  the  .ezt.  circuit.  In  the  latter,  the  shunt  F.M. 
coil  forms  a  shunt  to  armature  alone— i.e.,  is  con- 
nected to  the  armature  tenninals.  With  compound 
machines  a  constant  P.D.  (potential  difference)  is 
maintained  at  the  terminals,  even  though  the  ext. 
B.  vaiy  considerably.  Series  machines,  if  short- 
drcuitei.  bum  up,  unless  provided  with  a  safety 
fuse.  They  cannot  be  used  for  sec.  batt.  diarging 
or  for  electrolysis  on  account  of  their  liability  to 
reverse  under  sudi  conditions.  For  instance,  in 
diarging  a  sec.  batt.,  if,  from  any  cause,  such  as  a 
momentaiy  dackenixig  of  the  engine,  the  battery 
E.H.F.  overcomes  the  charging  E.M.F.,  the  polarity 
of  the  machine  is  immediately  reversed,  with  dearly 
most  disastrous  consequences  to  both  itself  and 
battery.  Of  course,  the  use  of  an  automatic  cut-out 
would  remedy  matters,  but  not  suffidently  to  allow 
of  any  preference  for  the  use  of  a  series  machine. 
If  used  for  paralld  Hghting  the  £  Jf  .F.  would  rise 
considerably  if  additional  bunps  were  switched  on. 
Clearly,  therefoae,  a  series  machine  can  only  be 
used  m  cases  when  the  ext.  B.  is  constant,  or  for 
arc  lightins^  in  which  sli^t  changes  in  E.M.F. 
make  no  mfference.  A  snunt  mi^hine  may  be 
shoit-drcuited  with  impunity  *  does  not  reverse,  and 
IB  therefore  adapted  for  sec.  batt.  working  and  for 
electrolysis.  For  paralld  lighting  on  a  small  scale, 
when  tne  total  number  of  lamps  lighted  does  not 
vaiy  considerably,  a  shunt  machine  may  be  used ; 
but  when  the  UghtiBg^iB  on  a  fairly  large  scale  and 
the  number  of  lamps  m  circuit  constanUy  altering, 
a  compound  machine  is  a  sine  quifiL  non.  Your  sup- 
position that  a  series  machine  is  any  cheaper  or 
easier  to  work  is  obvioudy  incorrect.  The  extra 
structural  expense  incurred  in  laminating  F.M. 
would  not  be  wananted  by  any  great  mcrease 
in  efficiency.  Certainly  lor  a  given  output 
a  laminated  dynamo  would  be  lighter,  as 
one  could  use  the  best  Swedish  iron  ; 
but  lightness  is  not  one  of  the  most  important  con- 
siderations involved.  Ordinarily,  dynamos  are  not 
carried  about  mudi.  Just  as  we  speak  of  an  dectrio 
circuit,  and  of  the  resistance  which  that  circuit 
offers  to  the  flow  of  a  current,  so  can  we  talk  about 
the  magnetic  circuit  of  a  magnet  (i.e.,  the  path 
through  the  substance  of  the  ma^et  itself  from  the 
N.  to  the  S.  pole,  and  back  agam  outdde  from  the 
S.  to  the  N.  pole)  and  the  magnetic  resistance  whidi 
that  circuit  offers  to  the  flow  of  magnetio  lines  of 
force.  In  designing  a  dynamo^  one  of  the  primary 
considerations  is  the  magnetismg  force  in  ampere 
turns.  With  a  given  number  of  turns  of  wire  hv), 
and  a  given  strength  of  current  {e\  we  ^t  a  ceitam 
numbw  of  ampere  tunis  (f^  x  c),  givmg  rise  to  a 
definite  number  of  lines  ox  force.  If  tne  wire  is 
wound  on  a  long,  thin  core,  many  of  these  lines  of 
force  are,  so  to  speak,  "  choked,"  and  there  are  a 
lesser  number  available  for  the  magnetisation  of  the 
armature  than  would  have  been  the  case  if  the  cores 
had  offered  less  magnetic  remstance.  Edison's  fint 
madiines  with  long  thin  oores  and  absurdly  thin 
yokes  are  good  examples  of  bad  dedgning.  In  the 
Edison-Hopkinson  machine  these  denote  are  reme- 
died. Edison's  "  steam  "  dynamo  (tic,)  vide 
Thomson's  "Eleo.  and  Mag.,'^  p.  384,  is  another 
example,  several  long  thin  oores  Doing  used  when 
one  thick  one  would  have  been  a  great  deal  better. 
ride  also  "  E.  M.,"  Aug.  2nd,  queiy  69191,  for  yet 
another  ludicrous  example.  Gonnnuous  current 
machines  may  be  divided  into  two  dosses :  single- 
magnet  macnines  and  double-magnet  machines. 
In  the  former,  salient  magnetic  poles  are  used. 
Examples :  the  Edison  Castle,  Excelsior,  and  most 
new  types.  In  the  latter  dass,  oonseouent  poles 
are  used,  as  in  the  Siemens,  Qramme,  ana  Crompton 
machines.  '*  J.  T.  F."  is  very  mudi  at  sea  when  he 
asserts  that  "every  dynamo  that  has  been  con- 
structed invariaUy  lias  more  than  two  field- 
magnets."  W.  PxBBEN  Matoook,  A.I.E.E. 

[69139.]— OhromioAoid  Battery.— If  "F.O." 
will  juat  draw  a  simple  diagram  and  give  a  little 
thought  to  the  matter,  he  wiU  soon  see  how 
ludicrous  his  propodtion  is.  The  terminal  plates 
or  dectrodes  will  combine  to  give  him  the  effect  of 
a  single  cell,  while  the  intermediate  pairs  will  fixz 


awajr  on  short  drouit  until  dther  every  scrap  of 
zinc  is  dissolved  or  the  solution  neutnHsed. 

W.  PKBBBir  Matoook. 

[69143.]— PoUahinir  in  I<athe.— Profesdonal 
turners  generally  use  olive  oil  for  polishing,  applied 
with  a  rag.  F.  W.  CimroK. 

[69151.]— Inoandaaoent  Lan^  (Bdiaon'a).— 
I  would  aidvise  '*  F.B.Met.Soc.,"  in  measniing  tha 
B.  of  a  glow-lamp  on  the  Whei^stone  bridge,  not  to 
use  a  battery  of  more  than,  sajr  two  cdls  at  most. 
In  testing  oOv.  lamps  with  a  six-odl  Ledanoh^.  I 
have  found  it  impossible  to  obtain  a  balanoe,  tne 
resistance  of  the  lamp  gradually  falling  as  the  fila- 
ment heated.  W.  Pbbbbv  Matoogk. 

[69152.]— Sleotrio  Zaght.— With  301b.  boilor 
pressure,  and  running  'your  engine  at  360  Tevda- 
tions  per  minute,  you  would  get  nearly  fH.P.  TIdm 
is  amply  sufficient  to  light  five  or  six  loo.p.  lamps. 
Boiler  should  be  about  14in.  diameter,  of  toe 
vertical  tubular  type,  about  3ft.  Sin.  hiui.  Ap- 
proximate cost  of  a  new  boiler,  best  in«ke,  oom- 
plete  with  all  mountings,  £14.  A  good  dynamo 
for  the  work  would  cost,  say,  £6,  and  the  lamps 
about  26s.  J.  Ball. 

[69164.]— Photographio.  —  You  had  better 
distil  some  of  the  water  and  try  again.  If  yon  find 
the  paper  stiU  bad  to  wadi,  try  some  other  brand. 
The  permanence  of  photos  depends  upon  their  bdag 
wdl  and  thoroughly  washed,  sou  can  take 
instantaneous  photos  with  a  sin|^  oombination,  but 
the  resulto  will  be  rather  indifferent. 

F.  W.  GAmrov. 

[69169.1- Kodal  Bnfflna.— Flywhed  is  about 
right,  but  boiler  too  small.  Engine  would  give  the 
power  you  name.  I  have  seen  such  an  enoina 
driving  a  dynamo,  lighting  a  6c.p.  lan^>,  but  of 
course  only  as  a  hooby. 

BristoL  T.  0. 

[691600— Jewolry.  —  What  a  crud  thing  for 
"  Three  Legs  "  to  solder  a  9-caratcatdion  a  fine  (f) 
gold  broodi  with  sOver  solder !  As  to  restore  uie 
colour,  he  can  now  only  ffQd  it,  and  it  will  then 
look  about  as  wdl  as  a  orass  one.  Does  he  not 
know  that  neither  sflver  solder  nor  9-carat  gold  will 
colour  in  the  sense  of  colouring  as  known  in  the 
trade  P  Ck^ld  solder  may  be  made  by  taking  seven 
parte  of  the  gold  you  are  making  up  and  one  part 
of  a  mixture  of  silver  and  oopper,  mdted  togeOier, 
so  that  18-carat  gold  is  solder^  with  16-carat,  and 
15-carat  with  12-carat,  &c.  E.  Pabb. 

[69162.]— Engine  Qnery.^A  sin^e  cylinder, 
2in.  by  4m..  will  do  what  you  want.  Boiler,  24in. 
high  Vy  16m.  diam.,  and  firebox  12in.  by  12in. 
Copper  i^jin.  thick,  and  get  the  rivete  where  you 
get  the  copper. 

Bristol.  T.  0. 

[69164.]— Damp  Cellar.- Tou  must  ventilate  it 
well  both  under  and  over  the  floor-boards ;  yon  can 
idso  assist  the  drying  by  placing  some  dzy  lime  in 
pans  about  the  jilaoe  and  under  the  floor,  changing 
it  at  intervals  when  the  lime  has  absor  oed  alTthe 
moisture  it  will  take  up.  F.  W.  Gaitnov. 

[69167.]  —  Inanlation  Baaiatanoe.  —  This  is 
indeed  a  very  low  insulation  resistance,  and  as  it 
seems  posdUe  that  there  are  damp  contaicte  around 
the  circuity  deotrolysis  would  most  certainly  occur 
at  these  pomte  if  a  continuous-curTent  machine  were 
used.  W.  Pebbbk  Matoook. 

[69174.]— Oooaiaa.— You  had  better  go  to  a 
diemist  and  adc  him  to  make  you  a  solution  of 
cocaine  for  *'mal  de  mer."  You  might  eadl^ 
make  a  mistake  in  doing  it  youndf,  and  it  is 
dangerous  in  iBXffp  doses.  1  si:^pose  jou  know  that 
dther  the  alkaloid  or  hydrochlonto  is  very  expen- 
dve.  I  have  found  Burroughs  &  Wdoome's  taoloida 
of  antipyrin  (6  grains)  more  efficadous,  but  pexaona 
with  weak  hearte  must  talce  small  doeesof  either. 

YOOOBT. 

[69176.]— a  OsngBi.— Mr.  Taixant,  F.B.AJ9.,  in 
Ko.  2,868  of  the  Aetrtm^iech^  Na^hriehUn  g[ves  tha 
following  measures  of  $  Gygni : — 


Epoch. 

Podtion  Angle. 

Distenoe. 

1885..  498 
1885..  544 

318-27 
317-32 

1-68" 
1-74 

1885..  521 

317-99 

1-66    Mean. 

Englemann's  Measures  are : — 
1885..    90      (        319-0         I        1*84'' 


Probably  the  distance  is  dowly  increasing. 

W.  B.  WATTOH. 

[69177.] — ^Tnminff.— You  can  bore  the  cast-iron 
pieces  by  driving  them  into  a  wood  chuck,  and  turn 
the  outside  by  &ying  them  on  to  a  peg  mandrd 
fixed  in  your  dog  or  bdl  diuck,  ana  keep  them 
steady  by  entering  your  back  centre  into  the  outdde 
end  of  cone.  F.  W.  Cannoit. 

[69177.]— Tomlnff. — In  objects  sudi  as  ''La 
France  "  describes,  it  is  as  well  to  consider  before 
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ko.,  wliich  an  of  prMt  tiM  in  that  oponlion.  I 
■hoiild  make  proTimon  tor  tha  aitiales  be  deacribaa 
in  the  naniier  riuxrn  t?  tbe  iketoh  hargwitli.  Tba 
log!  can  aaaOy  ^  dranad  off  aflta  the  aitide  ii 
TMiOTed  from  the  ohnck.  LunmoiF. 

may  bore  tout  caat_,^ 
aguDit  the  chitok,  and 

ingUtscutiiiKhatBgidnrt  the  block  of  irood.  CC 
are  waahar-plataa  of  iron,  which  take  ttie  pull  of 


lisbolta  stiff  enon^,  tbn 


while  the  pieoea  G  C  block  the  way.    To 

facea  the  pieoea  C  mint  be  remoTed,  alter  boring 

the   interior,   and   tbe  mouth 


ed,  alter  boring 
1   then   bridged 


with  a,  bu  of  iron,  a  centre  nude  in  i^  and 
the  calling  ran  between  (he  bearing  afforded 
by  the  UchA  A  and  the  poppet- centre.  If  the 
outiide  hai  to  be  tamed,  tliat  can  be  chucked  easlj 
by  bringing  the  dogs  at  a  jaw  chuck  to  bear  either 
against  the  outaide  or  the  mside  of  the  end  E,  and 
oantliDg  the  round  end  on  the  poppet.    It  would 


attempt  made  to  chuck  for  turning  the  out 
afterwards,  the  interior  would  hare  to  be  centred 
fruly  by  fitting  it  over  a  block  of  wood  turned  to 
suit,  because  it  would  not  be  pomible  to  wh  and 
adjust  the  nioning  of  the  iniide.  Thia  casting 
might  also  be  chucked  lor  boring  by  boltiiig  aa 
angle-plate  on  the  face-plate  and  UBtsning  the 
castjiig  with  bolts  to  the  angle-p!ate,  and  adjuatiiig 
its  correct  position  with  wood  btockiDg.  But  this 
' -o  ^dent  a  method,  nor  so  simple  as  that 


[69178.]— OomiHl.— A.  mixture  of  pitch,  ihellac, 
and  sulphnr  will  fulfil  the  requirements 

S.  BoTToins. 
[69180.;j— Blowptp*  lAmp.— Too  will  find  a 
good  spirit  lamp  fed  with  methylated  spirits  will 
give  eicelleut  mutts.  3.  BononB. 

tSO I RO.]— Blowpipe  lAmp.— The  b«t  subati- 
B  tor  a  Biinsen  burner  whore  gas  is  not  arailabls 
is  (ha  so-called  spirit  blowpipe  Urop.  This  lamp 
OOnstructad  of  japanned  tin  or  brasa,  and  consists  i 
a  reservoir  tor  the  methylated  spirit,  and  a  tube 
tanninating  in  a  fonnel,  which  when  filled  wilh 
loose  cotton  wick  oonstitDtas  the  burner.  Thesa 
lamps  are  much  nwd  by  dentists,  watehmakeri,  and 


others  who  require  a  hot,  steady,  and  smokeless 
flame  for  soldering  purposea.  They  are,  further- 
more, aasiiy  obtained,  and  are  fairly  ineipensiTe. 

,.  182.]—  Flnte.— Your  correspondent,  Mr. 
Rowley,  STidently  plays  a  flute  with  unpadded 
foot-keys,  and  aa  such  keys  are  seldom  sirtigbt,  tha 
tower  C  and  C  sharp  are  Terr  difficult  of  production. 
The  holes  on  tha  old  oona-bore  8-keyod  flute  haTc 
(o  be  placed  where  they  can  be  stopped  by  the 
flngen,  and  the  B  and  A  Itoles  an  too  high  up  to 
enable  them  to  be  of  the  correct  diameter;  it  in 
ttma,  to  keep  (he  tuning  nearly  (not  quite)  oorrect, 
theee  holes  are  very  small,  and  consoquently  the 
G  and  A  are  tha  weakeat  and  feeblest  notes  on  the 
instrument.  Tha  most  improTed  form  of  flute  is 
undoubtedly  the  cylinder  bore  wKh  parabola  head, 
with  ooTBTod  holBB— i.e.,  overy  hole  oorered  by 
means  of  a  padded  key.  In  flutes  of  this  con- 
struction, and  fingered  m  tbe  modem  style,  eTSry 
hole  is  in  its  absolutely  coirect  positioo,  and  the 
instrument  is  perfect  in  tone,  tune,  and  intonation. 
The  Boehm  lingering  is  tbe  most  commonly  ased, 
is  very  diBicult  to  learn  after  the  old  fingering, 
ng  to  the  tact  that  to  produce  a  higher  note  a 
hole  below  it  has  to  be  stopped — e.g.,  in  plajing  7 
followed  by  f  sharp  to  prodnce  the  F  sharp  instead 
□t  simply  raising  the  noit  finger  aboTS  that 
used  to  make  r,  the  neit  flngar  has  to  be 
raised,  and  the  E  hole  below  it  stopped,  and  so  in 
notes.     The  easiest    flute    to    learn    is  nn- 


for  oTsr  U  years. 

model  are— Extra  D   with  all  fingers  off 

octavce ;  3  fingerings  for  B  Sat,  all  perfectij  in 
2  fingerings  for  F  sharp  and  F  natural,  one 
F  sharp  fingerings  being  the  Teilsd  "Boehm'' 

F  sharp,  and  the  other  perfect  by  mpans  of  the 


fingering 


lower'  octayes  is  ti»atical  with 

....  8-keyod  flute,  so  that  thora  is  Uttla  to 

loam  besides  fiat  kajs.  The  action  of  the  fingers  is 
matter  what  key  the  mnsii;  is  in, 
whereas  it  is  very  difficult  to  play  in  certain  keys  on 
(he  "Boehm"  flute,  as  the  action  of  the  fingers 
changes  with  the  key.     I  should  advisB  Mr.  Rowley 

fto  A.  Collard  and  Co.,  of  14,  Old  Bond-streot, 
gat  one  of  their  ebonite  '67  model  cylinder 
flutfs.  and  I  am  sore  he  will  be  fully  satisflad  as  to 
quality  and  price,  Mr.  Collard  heing  a  well-known 
performer.     The    chief    difficultiea    are    the  open 

0  shaip  ksy,  wUdi,  now  I  am  used  to  it,  I  would 
not  be  without,  as  it  facilitates  execution  in  the 
km  of  A  aod  E  :  and  the  opeii  C  key  closed  by  the 
left  thnmb,  instead  of  the  closed  C  opened  by  the 
first  finger  of  the  right  hand.  In  fact,  on  the 
'67  flute  the  key  of  E  "f  oar  sharps  is  tha  eaaiBrt  key 
to  play  in,  as  the  D  sharp  and  O  sharp  keys  look 
liter  ttiemeelres :  and  on  (he  old  S-keyed  flute  tha 
interval  from  G  sharp  to  F  sharp  or  E  was  always 
fatdty,  owing  to  the  D  sharp  ke^  closing  before  the 
fingers  stopped  the  hales  below  it.  It  yoo  will  giye 
Mr.  Bowley  my  addren,  I  shall  be  glad  to  gire  him 
any  further  ii^ormation.  I  don't  know  a  good 
book  on  Ante  conBtrncUon.  Carta  and  Bockstro 
have  published  works,  I  believe ;  bat  I  have  not 
seen  them.  T.  E.  lULFoan. 

[69183.]— PaaiKHk'a  OiMry.- "  Orrerv  "  wiU 
find  a  very  complete  description  of  Pearson  s  orrery 
in  Bees'  "  Cfolopndia,"  under  the  article  "  Plane- 
tarium." Sevual  most  elaborate  drawings  are 
given  in  Vol.  IV.  plates.  F.  H.  CauB. 

[69IB6.]— Xepairing'  loolinilaaaent  Z-amp.— 
This  is  a  very  delicate  job ;  but  refer  to  pages  3T4 
and  395,  Vol.  XLIV.  for  replies  to  a.  similiu  query. 

1  thinl  the  Olobo  Co  in  their  catalogue,  mention  a 
holder  something  on  the  principle  of  a  small  vice, 
that  meets  this  difficulty.  H.U.I.Sc.S. 

[691S6.]— Incuidewtent  Iiunp.— WiUi  careful 
monipolatJon  a  tmh  piece  of  wire  may  be  silver- 
soldved  on  before  the  Uowpipe. 

W.  PaBBSH  MlYCOCE. 

[69184.]— Incandea cant  I.Binp.  — It  is  just 
possible,  with  great  care,  to  make  a  little  loop  of 
copper  wire,  shaped  like  a  letter  Q,  adhere  to  the 
platinum  wire  ends  which  are  broken  flush  with  the 
glass.  The  way  to  do  (his  is  to  get  a  friend  to  hold 
m  readiness  a  freshly-tinned  and  hot  soldering  iron, 
with  a  drop  of  solder  on  it,  while  you  gently  heal 
(he  broken  portion  of  (he  lamp  over  a  spirit-lamp 
flame.    As  soon  as  you  judge  the  gloss  is  warm 

I  touch  the  broken  ends  of  tha 

Then,  holding  tlie  tiuned  Q  with  a 
m  forceps,  liring  it  into  contact  with 
ilder,  and  remove  the  whole  from  the 
8.  BoriDHB. 


by  the  strenrih  of  current  required  to  tight  the  lamp 
would  be  si^Bcient  to  soften  the  solder  employe^ 
and  thus  the  Joint  would  fail.  A  plan  recommarided 
b;  a  skilled  elsctiidan,  whose  name  I  a—  -~*  -* 


liberty  to  mention,  has,  he 
suoHH.  I  detail  it  as  h 
method  to  me.  Take  a  file  and  canfully  chip  away 
a  tittle  of  the  glass  round  the  hroken  end  of  wire. 
The  lamp  at  its  apex  is  tolerably  thiok,  so  that  with 
a  due  amount  of  canlion  this  opantion  may  be  suf- 
oesafully  peiloimsd.  Now  screw  a  short  piece  of 
watch-qiting  on  to  the  ebony  lamp-holder,  having 
the  Borewed  end  in  connection  with  the  terminal  on 
tha  holder,  end  banding  ths  free  end  so  that  it 
presses  lightly  yst  steaduy  on  the  ,  .'  ' 
wire.  Thus  yon  will  find  your  lamp, 
and  porpusBs,  restored,  in  a  simple  yet  t^o^augh 
manner,  to  its  former  state  of  perfection  and  atilily. 
J.  Wan. 
[B9188.]— Bngfoe.  — It  your  em^e  is  nou- 
eondenanig,  and  not  working  expansivaly,  it  will 
give  about  SjH.P.  at  200  reroluticHu  iper  minute. 

[6B1S6.]— Snvine.- Aj  usual,  the  most  essentis] 
wticulan  are  left  out — yix.,  cut-off  and  speed. 
We  are  given,  bowever,  the  uselen  particular  of 
the  fivwhsel,  as  it  that  helped.  Suppose  we  guess 
at  iA.P. 

Britfol.  T.  C. 

[631  S3.  ]  —  Oondenalnr  BxhOiUBt  Steam.  — 
Ton  can  use  Uolmon's  exhaust  steam  coudenwr. 
Write  to  Taugyes,  or  other  makers,  tor  particulars. 

Bristol.  T.  C. 

[691S8.]  —  Condenainff  Bxha,oat  Steam.  — 
Perhaps  ths  best  oud  cheapest  way  to  dispose  of 
the  exbaust  steam  from  pumping -engine  is  to  con- 
nect exhaust  steam  pipe  with  pumr 

Methlay. 

169189.  ]-llMii  Stroke This  is  half  the  bu 

12  -  H  ^    , 


mp  tiiil  pipe. 
Jon-v  liu-i 


^    eliii. 
X  above  travel 


of  the  tr:ivel  of  to 

Tea,  it  would  be  odrrect  to  take  area  x 

X  20,  &c.,as  usual  for  power. 

Bristol.  T.  C. 

[69189.]— Kean  Stroke  and  Freaanra.— Since 
the  stroke  at  any  point  varies  with  the  distance  of 
that  point  from  centre  of  motion,  ths  mean  stroke 
must  be  that  measured  midway  between  boss  and 
periphery.  That  will  be  at  a  dlatanco  from  the 
centre  -  ^?„-''  +  31  =  13-76in.  Sinoe  the  leogth 
of  working  arc  in  your  engine  is  axaetly  half  the 
radius,  mean  stroke  -  ^^  -'  e-87fiin.  Foot- 
poundi  of  work  dona  in  each  stroke  '  piston  area 
X  steam  pressure  x  mean  stroke  (in  feet)  ^  HO 
X  20  X  "-^  -  2818-75.  J.  Bill. 

[69190.]- Lap  and  Load.— Ton  do  not  require 
width  of  parts  tor  this,  because  the  valve  must 
move  the  lap  +  lead  (according  to  question],  and  if 
(here  were  no  lap  on  exhaust,  that  would  be  amount 
of  opening  of  exhaust.  The  answer  is  1)  -f  t  -  i 
=  ljin. 

Bristol.  T.  C. 

[69191.]- HleotrU  MotOM.— Wind  the  anna- 
tnra  with  6i>t.  Ho.  M ;  put  41b.  Ho.  16  on  the  field 
magnets;  oouidB  up  as  a  series  machine.  It  will 
run  very  wall  with  six  or  eight  quart  biohromite 
cells,  oonplad  in  series,  when  it  will  generate  some- 
what lass  thm  1  man  power,  say  }  man  power.  I' 
driven  aa  a  dynamo,  the  contrary  way  to  which  it 
mns  OS  u  motor,  it  will  generate  suifldcut  curnnt  , 
to  light  4  lamps  of  6  to  8  volts  each  :  but  they  must 
be  coupled  in  parallel.  The  speed  must  not  be  lea 
than  3,000  revs,  par  minute.  S.  BananE. 

[69192.]  —  Deodoriatnr  Carbon.  —  Pom 
naphthalene  has  a  very  decided  smell.  Albo- 
catbon  is  cmde  naphthaline.  I  don't  think  you 
will  succeed  in  deodorising  it  any  moi«  than  you 
could  iLS- that  is,  without  destreying  it. 

PaisCiPii. 


chemists  as  oaphthaline.  The  uneU  is  psrt  and 
parosl  ot  its  nature,  and  cannot  be  removed  with- 
out its  ceasing  to  be  naphthaline.  A  cheap,  in- 
odorous substance,  which  might  suit  y cur  purpose, 
you  would  find,  I  (hink,  iu  the  oommon  paromn 
wax,  which  oau  be  got  wholesale  at  about  4d.  a 
pound.  3.  BoMOJiK. 

[69193.]— Chromlo-AoW  Oella.— Killed  ^J 
should  uevai  be  nsod  for  connections,  on  account  ot 


quart  aad  pint  C( 

in  the  "  working  power"  as  in  the  length  o(  time 
the  cells  will  run.  W.  PsHaBS  Mircoci. 

[69193.1— Chromio-Aold  Oalla.-In  soldering 
use  killed  spirits  where  the  parts  oau  aft«wanls  oe 
washed  with  water  to  prevent  oorrosioo;  *bw» 
otherwise,  tooin.  The  to(»l  E.M.F.  of  a  bsttwya 
;the  sum  of  the  electromotive  forees  due  ""J™ 
I  separate  oeU,  whether  they  are  of  the  same  voltage 
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or  not.  The  anumnt  of  sine  contained  in  eaoh  oeU 
of  any  battery  ia^the  tame  when  cellt  are  connected 
in  series.  Ton  may  teat  the  candle-power  of  yonr 
lamp  by  sticking  tome  object,  such  as  a  waUoxig- 
stick,  vertically  upwards  a  foot  or  so  in  front  of  a 
screen,  and  then  adjostinff  tout  lamp  and  candle 
behind  the  stick  till  both  of  tnem  cast  equally  dark 
shadows  of  the  stick  on  the  screen.  Then  measure 
the  distance  of  the  lamp  and  candle  respectiyely 
from  the  screen.  The  intensities  of  the  uunp  and 
candle-light  respectirely  are  in  direct  proportion  to 
the  squares  of  their  distances  from  the  screen. 
Thus,  suppose  lamp  to  be  6ft.  from  screen,  while 
candle  is  2ft.,  then  the  relative  intensities  will  be 
as  4  to  25 ;  that  is,  the  lamp  is  giving  out  6^  times 
OS  much  light  as  the  candle.  With  regard  to  the 
power  jour  batteries  will  yield  with  a  suitable 
motor,  if  you  know  the  current  your  cells  give,  and 
^eir  E.M.F.,  you  can  find  the  power  by  means  of 

the  rule-  ▼o^ts  x  Mnp^rw  .  horse-power.     You 

746 
had  better  at  once  diminish  your  result  by  50  per 
cent.,  to  allow  for  inefficiency  of  motor.  I  presume 
your  "  self-acting  switch "  would  require  to  lift 
the  plates  from  the  spent  solution,  and  lower  them 
or  others  into  the  reserve  cells.  To  do  this  elec- 
trically would  need  a  rather  complicated  arrange- 
ment ;  but  I  should  think  you  might  devise  some 
clockwork  to  shift  the  plates  after  so  many  hours' 
work.  J.  Ball. 

[69193.]  —  Ohromio  -  Add  Cells,  Ao. — Hy 
articles  on  "Electro-Motors"  will  be  found  in 
Nos.  1236,  1238,  1242, 1246,  1251,  1257.  1262,  1269. 
and  are  still  continuing.  Unless  the  places  joined 
can  be  washed  in  plenty  of  water,  tiie  use  of  killed 
spirits  is  to  be  avoided,  since,  being  deliquescent,  it 
aosorbs  moisture  from  the  air,  and  soon  corrodes 
the  joined  wire,  &c.  Bosin — or,  better  still,  a  sperm 
canale — ^will  make  a  nice  clean  joint.  If  a  number 
of  cells  of  different  voltages  be  joined  together  in 
series,  then  the  voltage  of  the  combination  will  be 
the  sum  of  the  voltages  of  the  component  cells ;  so 
that  if  vou  had  six  cells  giving  each  two  volts,  and 
six  cells  giving  each  1*5  volt,  coupled  in  series,  the 
total  voltage  would  be  21  volts ;  out  the  total  cur- 
rent would  be  limited  by  the  conductivity  of  the 
cell  of  highest  resistance,  and  as  it  is  really  current 
that  one  works  with,  and  not  voltage,  it  is  absurd 
to  couple  up  a  cell  of  low  reatstance  Uke  the  chromic- 
acid  cell  Along  with  a  cell  of  high  resistance  like  the 
Leclanch^.  The  best  way  to  test  the  power  of  an 
incandescent  lamp  has  yet  to  be  found.  A  rough- 
and-ready  way  is  to  set  up  a  stick  a  foot  or  so  in 
front  of  a  white  screen,  and  place  the  lamp  to  be 
tried  and  a  standard  candle  m  front  of  the  stick — 
one  a  little  to  the  right,  and  the  other  a  little  to  the 
left.  Each  light  cuts  a  shadow  of  the  stick,  and 
by  moving  the  candle  nearer  or  further  from  the 
stick  till  the  intensity  of  shadows  is  equal,  a  fairly 
accurate  approximation  of  the  power  of  the  lamp 
can  be  obtamed.  It  mutt  be  borne  in  mind  that 
the  power  of  the  light  is  as  the  square  of  the  dist- 
ance which  either  ught  has  to  be  moved  to  produce 
equality  of  shadow.  With  a  very  perfect  motor, 
three  pint  chromic-add  cells  might  give  a  maximum 
xd  i  man-power.  Three  quart  cells  might  give 
h  man-power  under  the  same  conditions.  It  would 
DC  possible  to  make  an  arrangement  by  means  of 
which  one  set  of  cells  could  be  raised  from,  and 
another  set  depressed  into,  their  respective  ceils  by 
balancing  the  two  sets  of  cells  on  opposite  extremi- 
ties of  a  poised  rod.  The  **  reserve ''  set  should  be 
made  somewhat  heavier  than  the  *' starting  set." 
The  current  should  be.  made  to  pass  round  an 
electro-magnet,  with  an  armature  so  regulated  by  a 
spring  as  to  keep  up  the  poised  rod  so  long  as  suffi- 
cient current  were  flowing ;  but  that  it  should  allow 
the  armature  to  fall  off,  and  consequently  let  tiio 
'''reserve"  set  fall  into  their  cells  as  soon  as  the 
current  fell  short  of  a  given  amount. 

S.  BOITONE. 

[69194.]— Electro-Motom.— If  you  have  wound 
the  F.M.  in  the  same  manner  as  electric  bell  mag- 
iiets  are  wound,  and  have  coupled  up  so  as  to  get 
a  N.  and  a  S.  pole,  you  have  got  the  masnets  right. 
But  the  cause  of  failure  may  be — (1)  leakage, 
through  defective  insulation ;  (2)  commutator  slit 
in  wrong  position  as  regards  brushes.  When  the 
iron  cheeks  of  the  armature  are  facing  the  cheeks 
of  the  electro- magnets,  the  brushes  should  be  rest- 
ing on  the  slits  of  the  commutators. 

S.  BOTIONE. 

[69197.]— Magnet,— No.  16  B.W.O.  nearly  cor- 
responds to  No.  14  A.W.G.  No.  14  A.W.O. 
=;  -064 lin.  diameter;  No.  16  B.W.Q.  -  'OSS'm. 
diameter.  Pnos. 

[69197.]— tfagnet:  American  Wire  Oauffe. 
—I  gave  a  full  table  of  wire  gauges  on  p.  377,  No. 
1.266,  of  the  "  E.  M.,"  in  which  you  will  see  that 
No.  14  A.W.G.  corresponds  as  nearly  as  possible  to 
No.  16  B.W.Q.  S.  BOTT027S. 

[69198.]— Dry  Battery.— Principally  plaster  of 
Paris,  along  with  a  little  oxide  of  zinc  ana  chloride 
of  zinc.  The  chemical  formulas  of  these  bodies  are : 
— CaSO^  pUister  of  Paris,  ZnO  zinc  oxide,  ZnOl, 
zinc  chloride.  S.  Borroirz.     | 


[69199.}—3Snsine.— Ports  should  be  ^in.  area, 
,  say,  2in.  hy  4in.  barely,  and  put  full  I'^in.  lap 
I  the  valve.    Tubes  of  boiler  are  bad ;  put  in 
straight  tubc»,  and  merely  a   thin  tube,  with  a 


or 
on 


prevent  burning  the  flue,  and  need  only  go  half- 
way down  from  top  of  boiler  to  crown  of  furnace. 
Bristol.  T.  0. 

[69200J— Observatory.— The  plan  adopted  by 
the  late  Edward  Troughton  may  possibly  meet  the 
requirements  of  *'  O.  u.  B.*'  A  description  of  this 
is  given  in  Simms*s  work  on  the  "  Astronomical 
Telescope,*'  p.  64.  E.  D. 

[69202.]— Osonieed  Water  for  Kouth  WaBb. 
— ^This  is  probably  a  solution  of  hydrogen  peroxide 
or  di-hydroxyl  (H,0,).  Pbivcipxa. 

[69202.1— Osonieed  Water  for  Mouth  Wash. 
— Generally  a  dilute  solution  of  potassium  per- 
manganate, sometimes  dilute  solution  of  hydrogen 
peroxide.  Before  "Pills"  goes  into  pubhc  lif e,  I 
should  strongly  advise  him  to  read  **Beaaley's 
Formulary."  S.  Bottonx. 

[69203.1— Secondary  Battery.— The  surface, 
and  not  the  weight  of  the  lead,  decides  the  output. 
Every  foot  of  positive  surface  is  equal  to  six 
ampere  hours.  Tne  reason  why  thick  leads  are  used 
in  commercial  batteries,  is  because  they  are  honey- 
combed to  retain  plenty  of  lead  oxide  neste. 

S.  BonoifB. 

[69204.]— Vulcanite  Pollahlnflr.— tJse  a  buff 
covered  with  buff  leather,  and  apply  rottenstone 
with  free  use  of  the  biceps, 

Edinburgh.  Fabbigaitt  d*Ab]CE8. 

[69205.]— Eleotrlo-Zaffht  Battery.— Provided 
the  porous  cells  are  reaUy  fairly  porous,  so  as  not  to 
presoit  an  extraordinary  resistance,  you  will  find 
four  cells  ample.  It  will  be  well  to  use  double  the 
number  of  cells,  and  connect  the  lamps  in  series,  if 
two  lamps  are  used.  S.  Bottoitb. 

[69207.]— Balance.— Procure  Thornton's  "  First 
LcMsons  in  Bookkeeping,"  Macmillan  and  Co. ;  also 
**  Every  Man  his  own  Accountant,*'  Simpkin  and 
Marshall.    With  these  all  difficulties  wUl  disappear. 

S.  BOTTONE. 

^69208.]— Stained  Glass.— I  have  not  seen  the 
windows  to  which  you  refer,  but  I  don't  believe  the 
statement.  If  white  light  passes  through  the  glass 
unaltered,  how  is  it  tmit  it  produces  in  the  eye  a 
coloured  imprestion  ?  J.  Ball. 

[60209.] — ^Barometer.-rln  all  probability  air 
has  entered  the  tube  either  from  some  sudden  blow 
or  similar  cause.  The  only  method  is  to  empty  the 
tube  and  refill,  taking  care  not  to  lose  any  of  the 
mercury,  and  replacmg  it  drop  by  drop,  8hakin|^ 
down  to  the  bottom  so  as  to  expel  the  air.  It  is 
quite  possible  to  put  it  right  without  applying  to  an 
optician.  C.  M.  B. 

[69213.]— Olnffer  -  Beer.— The  percentage  of 
alcohol  depends  entirely  on  the  amount  of  sugar 
usod — ^that  is,  if  the  liquor  is  fermented  at  all.  It 
may  vair  from  1  to  7  per  cent. ;  the  first  is  most 
usual.  The  unfermented  kinds  (the  aerated)  con- 
tain no  alcohol.  The  ginger-beer  plant  is  a  true 
fungus  of  the  yeast  family,  known  to  botanists  as 
Myooderma  sacoiaromyces.  The  resulting  ginger- 
beer  is  perfectly  wholesome.  Its  fiavour  is  some- 
what like  koumiss  or  sour  milk,  and  it  does  not 
appear  t  j  contain  much  alcohol.         S.  Bottoms. 

[69213.] — 01nfirer-Beer.— The  amount  of  alcohol 
in  ginger-beer  will  depend  upon  the  amount  of 
sugar  which  has  under^ne  fermentation.  The 
simplest  way  to  ascertain  its  quantity  would  be  by 
means  of  a  small  hydrometer,  such  as  is  sold  in  a 
cheap  form  for  taking  the  spedfio  eravity  of  milk. 
Cane  sugar,  when  fermenteid,  yiel&  a  Uttle  over 
half  its  #ei^ht  of  alcohol ;  1  per  cent,  of  alcohol  in 
dilute  solutions  lowers  the  specific  gravity  about 
1*8^;  1  per  cent,  of  cane  sugar  raises  the  specific 
gravity  about  4''  (taking  water  at  1,000).  Thus,  to 
form  1  per  cent,  of  alcohol  2  per  cent,  of  sugar  will 
disappear — or.  in  other  words,  8^  of  sravity  will  be 
lost ;  add  to  tnis  the  loss  of  gravity  oy  the  alcohol 
formed,  and  the  whole  will  amount  to  O'S"*.  If  the 
specific  gravity  of  the  beer  be  taken  at  60°  Fahr. 
before  and  after  fermentation,  each  9*8^  of  gravity 
lost  will  approximately  represent  each  per  cent,  by 
weight  of  alcohol  formed.  If  it  be  remembered 
that  fairly  good  strong  whisky  contains  about 
40  per  cent,  by  weight  of  alcohol,  some  tangible 
idea  may  be  formed  of  what  percentage  of  aloohol 
means.  Several  low  forms  of  fungi,  wnich  usually 
grow  on  the  surface  of  a  liquid  or  moist  body,  when 
plunged  beneath  the  surface  of  a  saccharine  liquid, 
are  capable  of  inducing  alcoholic  fermentation,  ana 
one  or  several  'of  these  constitute  the  ginger-beer 
plant.  I  have  no  reason  to  doubt  that  we  beverage 
produced  in  this  way  is  perfectly  wholesome. 

W.  J.  Stxes,  M.D.,  F.C.8. 

[69214.]— Bell  Indication.— Ton  could  have 
nothing  better  than  an  ordinary  electric  *'  contact," 
with  a  bell  or  indicator. 

W.  Pbbbev  Matoocx. 


[69214.]— BeU  Indication.— This  can  best  be 
done  by  employing  an  electric  bell.  The  mat  at  the 
shopdoor  should  be  so  constructed  and  hinged  as  to 
move  down  about  liin,  when  anyone  treads  upon 
it.  Under  the  mat  snould  be  placed  a  contact  so  as 
to  close  the  circuit  when  the  mat  has  been  depressed. 
This  contact  should  be  connected  by  wires  to  the 
bell  and  battery,  which  should  be  placed  in  the 
room  behind.  The  method  of  constructing  and 
connecting  up  the  mat  has  been  described  and  illus- 
trated many  times  in  back  numbers. 

F.  C.  Allbop. 

165,  Queen  Victoria-street,  E.G. 

[69216.1— Model  Looo.— Quite  a  waste  of 
labour;  out  fin.  by  l|in.  cylinders  quite  large 
enough. 

Brwtol.  T.  C, 

[69216.]— Model  Locomotive.— The  boiler  is 
approximately  to  a  scale  of  lin.  to  the  foot. 
Cylinders,  therefore,  should  be  from  l^in.  to  l|in. 
bore,  and  IJin.  to  2in.  length  of  piston  steoke. 

J.  H. 

[69220.1— SUent  Alarum.— An  ordinary  dock 
can  be  ntted  so  as  to  complete  the  drcmt  of  a 
«  shocking  coil "  at  any  desired  time,  the  electrodes 
or  terminals  of  the  coil  being  connected  throush 
twinfiexible  wire  to  plates  of  metal  foil  on  the 
inside  of  a  wristband,  «c. 

W.  PEBfiEN  MjLTCOOC. 

[69221.]— Lathe  Matters.— Leave  the  tops  of 
teeth  alone  if  they  are  chilled,  unless  you  have  an 
emerv  wheel.  A  cutter  with  teeth  sometlung  like  a 
saw  for  taps ;  but  on  a  single  cuttw  driven  sharp 
^a  fly- cutter)  for  gun -metal.  Plenty  of  cotter 
frames  illustrated  in  back  numbers.  Ton  do  not 
require  eear  wheels  for  fly- cutters. 

Bristol.  T.  C. 

[69222.]— Discharge  from  the  Ear.— From  the 
description  given,  and  the  fact  that  your  doctor 
says  you  have  a  jperforation  in  your  ear,  I  have 
formed  the  following  opinion  of  vour  case,  and  I 
give  the  best  advice  witn  regard  to  treatment  that 
circumstances  permit.  Tou  are  suffering  from  a 
perforated  tympanum  and  chronic  otorrhcsa— that 
IS  to  sav,  the  drum  of  your  ear  is  broken,  and  you 
have  cnronic  catarrh  of  the  middle  ear  (chronic 
inflammation  of  the  ear  beyond  the  broken  drum). 
Through  this  broken  drum  the  discharge  triddes, 
and  vou  can  easily  understand  that  the  treatment 
should  run  as  follows : — I.  Cure  the  inflammation, 
and  so  arrest  the  discharge.  2.  Ihideavonr  to  in- 
duce the  drum  to  heal  and  the  perforation  to  close. 
If  you  dose  the  drum  before  you  effectually  core 
the  catarrh  the  effect  will,  in  all  probabOitv,  be  most 
disastrous,  asvou  will  seal  up  the  pus  in  the  interior 
of  the  ear.  Tou  now  understand  your  position,  as 
far  as  I  can  explain  it  to  you  without  actually  see- 
ing the  ear.  I  should  advise  the  following  course 
of  action: — ^Place  your  case,  in  the  hands  of  yonr 
medical  man,  and  adopt  his  treatment.  Keep  your 
ear  scrupulously  dean ;  syringe  nifht  and  morning 
with  warm  water  and  whateyer  lotions  he  gives 
you,  and  remember  your  case  is  one  that  calb  for 
great  skill  and  judgment  on  the  part  of  your  doctor 
(value  him  accordingly),  and  great  care  and  deanli- 
ness  on  your  own  part.  It  is  a  very  difficult  thing 
to  permanently  cure  otorrhoea:  so  do  not  be  im- 
panent.  Improve  vour  maasnl  health  as  much  as 
possible,  and  your  nouble  will,  in  all  probability, 
dowly  toke  its  departure.  Tou  had  better  wear  a 
small  piece  of  cotton-wool  in  the  ear  at  all  times ; 
change  this  frequently.  Avoid  all  draughts,  as  you 
are  vezj  liable  to  catch  cold  in  the  afl^ted  ear— 
this  might  prove  a  source  of  great  inconvenience 
and  possible  danger.  Don*t  get  sea-water  or  any 
foreign  substance  in  the  ear  at  any  time.  Should 
matters  get  worse  instead  of  better,  you  should  see 
an  aural  sumon  at  once.  Do  this  through  your 
own  medicaT  man,  and  not  on  your  own  respon- 
sibility. Tour  teeth,  if  effidently  stopped,  are  not 
likdy  to  affect  your  ear  trouble.  Local  disorder 
will  account  for  all  your  difficulties.       J.  West. 

[69224.]— Medical  CoU.— If  you  wind  it  with 
two  layers  No.  20  as  primary,  and  14  or  15  layers 
of  No.  36,  you  will  get  a  very  powerful  coU,  pro- 
vided you  insulate  the  layers  carefully. 

s.  BoTTOins. 

[69224.]— Medloal  Coll.— Tou  would  certainly, 
as  you  suggest,  get  a  much  stronger  shock  by  re- 
winding your  coil  with  three  or  four  layers  of 
No.  18  for  primary,  and  using,  say,  6oz.  or  |lb.  of 
No.  36  silk-covered  wire  for  secondaiT.  Put 
paraffined  paper  between  each  layer.  Of  course 
you  will  want  a  regulator— a  brass  tube  sliding  over 
core  is  best.  Don*t  increase  present  diameter  of 
coil.    Thickness  of  core  is  somewhat  excessive. 

J.  Ball. 

[69225.] — ^Electric  Lamps. — Tou  could  not  do 
this  economicaUy  with  primair  batteries,  and 
secondary  battenes  you  are  probaoly  debarrea  from 
using,  as  one  must  have  access  to  a  dvnamo  for 
recharging  them.  W.  Ps&bsn  Matoock. 

[69225.]— Electrlo  Lamps.— Do  not  attempt 
it.  Nothmg  is  so  expensive  and  so  unsatisfactonr, 
in  the  way  of  lighting,  as  lighting  by  batteries.  The 
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lamps  themwlTes  will  last  1,000  hours;  but  the 
batteries  will  take  a  large  space,  requiring  re- 
ohaargizig  eTery  nij^fat,  will  weigh  Terr  much,  and 
coat  a  great  deal  in  maintenance.  A  scilled  man  to 
lecihaif^e,  wash  zincs,  &c.,  wHl  cost  you  £1  a  week. 
Hie  cost  of  charpng  wiU  be  about  Ss.  per  tdoht. 
Tou  can  see  such  oaneries  ahnost  anywhere.  Tiy 
Judson's,  Southwark  Bridge-road,  and  mention  my 
name.  S.  BonoirB. 

[99236,1  —  Blaetro-PIatlnr.  —The  hurser  the 
earbons  the  less  the  internal  resistance,  ana  Uiere- 
fore  the  latger  the  current,  provided  tne  outw  re- 
ristance  does  not  exceed  greatly  that  of  the  battery 
itself.  The  use  of  coupling  up  many  cells  in  series 
is  to  enable  the  operator  to  overcome  a  large  outer 
resistance-^a  thing  impossible  with  a  sin^e  cell. 
To  nickel-Dlate,  an  E.H.F.  of  about  10  toUs  is  re- 
quired, ana  this  means  at  least  5  bichromate  oeUs. 

S.  BOITOKB. 

rd0226.]— Elootro-Pl»tln«r.— The  power  of  the 
battery  depends  on  the  amount  of  outside  surface  of 
the  carbon,  not  upon  ito  volume  or  weuj^t,  except 
as  far  as  these  affect  the  surface.  The  power 
depends  on  the  size  of  the  zinc  as  well  as  carbon. 
The  querist  will  probably  find  it  best  to  buy  a 
proper  carbon-plate  for  his  cell,  as  the  rough  pieces 
zram  the  gas  retorts  are  generally  of  awkward 
shape,  difficult  to  cut^  and  cause  a  lot  of  bother  in 
making  good  connections,  while  a  good  plate  with 
lead  top  and  screw  may  be  purchased  for  a  few 
penoe.  Hie  line  **  it  is  well  Imown,"  &c.,  is  utter 
nonsense.  "  W.  M."  would  do  well  to  study  a  t«ct- 
book— try  8.  P.  Thompson's  '*  Elementazr  Lessons 
in  Eleetnoity  and  ICagnetism,"  published  bv  Miio- 
miUan  at  4s.  6d.  J.  Baxjd. 

[69229.]— Air  Ghm.— You  do  not  stete  what 
kind  of  air  gun,  if  it  is  ft  '*  Qem  "  or  a  Quacken- 
bosh ;  either  the  spring  has  lost  some  coQs,  or  the 
washer  has  f^len  out.  If  an  old-fbshioned  cane 
with  separate  pump,  the  fault  is  in  the  valve,  which 
either  ham  too  much  jday  or  requires  a  new  horn 
washer.  To  repair  either  of  the  latter  requires 
enenence. 

Edinburgh.  FiBBiOiHT  d'Asxbs. 

{09231.}— Pyrot«ohny.— To  DB.W.H.  Bbowkb. 
—With  respect  to  the  query  addressed  to  me  by  T. 
Pearoe  on  pyrotechnic  matters,  I  beg  to  sity  that  I 
cannot  advise  the  use  of  boiler  tubes  tea  shell 
mortars  for  several  reasons.  If  your  correspondent 
can  really  afford  a  first-dass  article,  I  would  strongly 
advise  him  to  hftve  a  steel  one,  built  on  the  heavy 
tyne  by  all  means ;  they  are  the  cheapest  in  the  ena, 
will  last  a  lifetime,  and  are  safe  in  the  hands  of  a 
qualified  pyrotechnist.  However,  if  T.  Pearce 
must  have  something  cfaoap,  the  best  thinff  he  can 
do  is  to  have  a  lishl  one  maae  on  my  principle,  for 
li^t  mortars,  wuh  best  charcoal  plate  No.  16  iron 
wire  gauge.  For  a  S^in.  mortar  the  lensth  of  the 
tube  should  be  20in.,  and  the  inside  diameter  as 
above— viz.,  5}in.  Hie  tube  should  be  overlapped 
at  the  seam,  and  brazed  Inside  and  out,  and  the 
brazing  kept  as  smooth  as  possible  inside,  so  as  not 
to  out  or  damage  the  shell -case  or  fuse.  Hie  tube 
can  be  attaehea  by  means  of  screws  to  a  wood  foot, 
with  its  concavity;  the  outside  of  the  mortar 
should  be  wrapped  with  stout  cord  or  eopper  wire. 
These  light  mortars  answer  admirably,  ana  will  last 
a  number  of  years  with  care.  One  caution  I  would 
give  respecting  shell-firing— in  all  cases  pit  your 
mortars ;  aodoents  will  happen  "  in  our  best  fami- 
lies" (as  Mrs.  P.  would  say,  when  reading  the 
latest  scandal  in  high  life),  for  unless  a  mortar  is  of 
hi^-dass  make  and  material,  it  is  quite  poanble 
that  it  may  give  way  if  a  shell  detonates,  and  the 
pitting  of  the  tube  reduces  the  danger  to  a  mini- 
mnm.  With  a  perfect  mortar,  and  properly  oon- 
struoted  shell  stars,  the  accident  of  detonation  should 
be  haimlesa— simply  shock ;  but  even  then  I  say  pit 
all  your  mortars,  oe  they  good,  bad,  or  indifferent. 
My  object  in  giving  the  size  ox  the  mortar  as  6|in. 
is  simply  this :  sheUs  of  a  smaller  calibre  are  not  so 
easy  to  manufacture ;  the  cost  is  liUle  more  than  a 
smaller  size,  and,  lastly,  the  size  of  shell  given 
above  is  the  smallest  that  can  be  used  with  any 
degree  of  satisfaction  or  spectacular  effect. 

W.  H.  Bbowwe. 

Wentworth  House,  Aldbrough,  Hull. 

[69233.]— To  Mr.  Bottone  or  Others.— There 
is  nothing  extraordinary  in  this.  As  the  coils  are 
8in«|le,  and  the  armature  well  ventilated,  No.  15 
win  carry  20  amperes  easily.  Each  half  of  the 
armature  coils  carries  20  amperes,  the  totel  being 
40.  The  only  secret  is  the  well- ventilated  axma- 
ture.  S.  BoTToini. 


[69235.}— Xaltlnr  Brass.- You  cannot  melt 
brass  with  spirit.  Make  a  furnace  of  sheet  iron, 
cased  with  nioks,  and  use  coke.  Ton  can  get 
small  furnaces,  at  reasonable  prices,  of  the  Morgan 
Crucible  Ck>.,  Battenea,  S.W.,  that  would  suit 
your  purpose  admirably.  J.  H. 


In  China  the  inhabitanto  are  counted  every  year 
in  a  curious  manner.  The  oldest  master  of  every 
ten  houses  has  to  count  the  families,  and  has  to 
make  a  list,  which  is  sent  to  the  imperial  tax-house. 
Last  year  the  whole  number  amounted  to 
879,383,500  inhabitents. 
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[69837.1— Tretwork  ICaohine.  —  "VHll  some  one 
kindlv  Snform  me  how  to  .oonstniot  an  efllatent  fretwork 
maefauie  out  of  a  Wheeler  and  WHaon  treadle  «ewing 
machine  I  Can  any  of  the  top  part  of  «»»i<>»i»A  ije  wed  in 
the  Qonstraotiaa  of  the  same  ?— u.  R.  H. 

[69288J— Bynaxno.— To  Ma.  Bottovs.— I  have  ear> 
case  of  dynamo,  aa  per  sketch,  pcde-pieoes  of  oast  iron, 
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magnet  eores  of  wrooriit  iron :  also  about  Itib.  of  16d.e.c. 
copper  wire,  which  I  uioald  like  to  nae  for  winding  field- 
magnets,  (and  31b.  of  No.  SO  d.o.e.  How  many  lampa 
would  it  light,  and  what  power  would  it  take  to  drive  it ! 

— VlKCSMT. 


).]— BmptsrinjBr  Tank.— I  hare  a  very  large 
tank  to  em|»ty  often.  Woyld  it  be  emptied  quickest  with 
one  twelve-uch  pipe,  or  two  avsr-inoh !— W.  T.  K. 


[69940.]— Pomp.— Can  any  reader  give  me  sketch  <r 
deecriptaon  of  direot-aeting  pump  to  woric  with  aylindtt.* 


|in.  bore,  J  stroke,  similar  in  appearance  to  Westinghoose 
AD,  or  dimensions,  &&,  or  smallest  rise  'injector  it 
is  possible  to  make  work  f   Boiler  to  be  supplied  is  ISin. 


long,  4ia.  diameter,  locomotiTe  type;  can  get  plenty  of 
steam.— O. 

[69S41.]— Orffan  Blowing.— 'VHtt  any  one  who  has 
hsid  experience  with'ns-eogmes  kindly  tell  me  what 
engine  is  best  adapted  for  the  above  purpose  1— the  organ 
beuag  a  large  "  three  decker"  T  As  the  bellows  are  situated 
some  distance  below  the  oigan,  I  am  told  that  they  wiQ 
reqairea  }H.P.  engine  to  drive  them:  two  men  at  the 
present  time  being  insufficient.  The  mschopp  and  the 
Otto  have  both  of  them  been  sumsted  as  suitable,  each 
of  them  with  their  peculiar  ments  and  advantages  over 
the  other.  The  Otto  is  generally  recommended  for  economy 
of  gas,  good  workmanship,  and  ooosequently  lasting  pro- 
perties. The  Bischopp,  on  the  other  hand,  does  away 
witii  the  water  jacket,  valves,  ftou,  is  easily  started,  ana 
needs  less  attentien ;  yet,  in  spite  of  BiacAopp's  many 
advantages  over  the  Otto,  the  latter  seems  to  oe  almost 
unxvemiily  adopted  for  blowing  organs.— Basts  BxHa 

[69242.]— Piffnieiita.—'Vnil  a  brother  colour-maker 
or  chemist  Idxialy  help  me  by  answeriaff  the  following 
qnestionsT  If  so,  Pm  sure  his  service  ana  advice  will  be 
esteemed  by  several  readers  of  this  most  enlightening 

Eblioation,  for  several  makers  of  piffment  colours  must 
ve  read  the  papers  on  the  analyms  of  pigments  with 
much  satisfaction.  In  the  manufacture  of  carmine,  I  be- 
lieve that  the  French  excel  the  whole  world^  that  is,  in 
price,  for  as  regards  brightness  of  colour,  I  can  myself 
make  a  carmine  from  cocmnealsthat  will  excel  the  French- 
man's in  brightness ;  but  I  own  that  his  is  sold  for  about 
as  much  as  half  of  what  it  costs  to  make  mine.  What  I 
want  to  know  is  of  an  adulterant  that  will  not  turn 
oarmiae  dark,  nor  make  it  hard  and  brittle  to  be  solnbls 
in  ammonium  f ortissim  *860  f  I  have  tried  starch ;  but 
when  dissolved  in  hot  water  it  goes  to  a  jsly ;  also  the 
base  or  alumina  from  alum,  aad  soda  carb. ;  also  from 
ammonia  oaib..  and  soda  carb. ;  but  these,  when  mixed 
with  carmine  in  the  paste,  produce  a  kind  of  orinumi 
lake  colour,  and  are  hard  and  brittle,  and  not  solnble  in 
ammonium  fortissum.  Also  will  a  chemist  or  maker 
kindly  let  me  know  if  there  are  any  books  published  on 
the  analysis  and  manufacture  of  vegetable  and  mineral 
colours;?— PcBSiAX  CAannrs. 

[09243.]— Dvnazno. —Would  some  of  your  otnre- 
Bpondents  Idnoly  answer  me  the  following  f  I  have  gota 
Gramme  dvnamo,  with  five  pounds  of  Ko.  20  wire  on  each 
limb  of  field  ma^ets,  twenty  pounds  in  all,  oouptod  up 
as  a  shunt  madune.  The  armature  is  made  of  laminated 
punchings,  and  on  the  oog  principle,  with  twelve  spaces 
for  wire.  It  is  Sin.  :in  diameter,  and  Sin.  broad,  what 
amount  of  wire  should  I  put  on  the  armature,  and  what 
gauge  T— B.  Shaw. 

light  n^ 
able  to  dou 
with  an  ac- 
cumulator T    How  can  I  make  the  accumulator  t— O.  W. 


[69245.]— Varklnff  Ink.— Can  yon  inform  me  what 
chemical  to  mix  with  nitrate  of  silver  to  prevent  it  rottiag 
the  fabric,  and  is  there  any  other  way  of  making  wi«i4H«g 
ink  withoot  using  nitrate  of  ailver  2— S.  W. 


[69946.]— IiOCarlthms.—Havii»  shortly  to  make  a 
nnmber  of  '■*'H^**^^*'*'j  aad  beix^  desiroos  of  curtailing 
the  thne,  I  have  endeavoured  to  use  a  table  of  logarithms. 
Tha  corxeot  characteiistlQ  I  cannut,  positive  and  negative^ 
and  get  the  mantiss,  but  wneA  I  begm  to  add  or  subtract 
the  togarithma,  I  am  at  faults 

94-786  +  6*8798 

Log.  of  94*785  s  97672 -f  9  >:  l'«7674 
Log.  of  6*8796  »  88746 +  6  =  0-83752 

1496 

Nine  and  nine  are  eighteen.    What  is  done  with  the  1 T 
Again— 

0-02182-^0-098764 


Log.  of  0-02182 
Log.  of  0-098764 


89021  +  4  s  2-88025 
99458  +  2  —  2-99460 


856S 


Here  is  10  to  be  taken  fkmn  8.  Whatisthemlst  Wcold 
some  reader  refer  metoabook  that  gives  the  necessary 
information,  ortell  me  how  to  pivoeea  from  this  point  I— 
LooAarmcs. 

[69947.1— '-Bldht«r*s  Dream  "—Where  can  I  find 
"Bichtors  Dream"  T  Sir  Bobert  Ball  redted  it  when 
bringing  a  lecture  on  astzonomy  to  a  dose.— A.  GaxrriTBs. 

[69948.]— Cattlnff  Boiler.— What  is  the  best  way  to 
out  bottom  ofT  aboiler,  90in.  diam.,  fr-16  plate  (rertioal)  I 
I  Irish  to  cot  about  a  foot  off  ilrebox  and  shell.— 
EsanniBB. 

[69249.]  —  Indian  Sailway  Problem  —  The 
followixtg  original  problem  in  maTima  and  minima,  with 
two  iiadepenMnt  ^u^bles,  has  a  short  solution,  and  ia 
very  neat,  if  I  am  corveot  It  also  gives  a  good  example 
of  partial  diir.  ootffiflients»  usually  written  with  brockets 

tfaoM,  ^i^y    IwooldUketoaeehoir  oar  mathematiQai 

friends  will  deal  with  the  question,  if  room  can  he 
given  in  these  columns.  In  the  days  of  my  youth,  I 
was  employed  as  assistent  engineer  on  the  Bast  Indian 
railway  near  Patna.    Xy  length  of  railway  was  quite 


—    X 


^ 


straight  for  ten  or  twelve  miles,  and  at  certain  seasons 
passed  through  a  vast  sheet  of  water,  the  overflow  of  the 
Ganges.  Our  bungalows  ware,  therefore,  built  on  hi^ 
ground,  some  distonoe  from  the  railway.  We  engineers, 
when  we  visited  each  other,  had  to  go  partly  in  boats,  sad 
partly  in  trollies  on  the  railway,  the  troUv  being  pushed 
D<diind  by  two  natives,  who  ran  on  the  rails  and  kent  up 
a  speed  of  about  six  miles  an  hour.  The  horisoatal  uoe 
in  the  diagram  represente  a  length  of  raflwav  =  a 
(miles)  between  the  feet  of  ^e  perpeadicukni  c 
and  b  drawn  from  the  two  bungalows  repres^ted. 
I  Uve  in  the  bungalow  to  theleft,  and  wish  to 
visit  my  friend  in  the  other.     I  set  off  in  a  boat 


meet  my  friendNs  boat  waiOig  for  me,  which  I  enter,  at^ 
proceed  along  the  diagonal  line  to  the  right  ^y'"f°f; 
hotit  goes  three  miles  an  hour.  I  require  to  know  at  wn« 
pointothe  changes  from  boat  to  rail,  aad  vice  verM,  moM 
be  made  in  order  that  the  journey  may  occupy  the  imsc 
time,  or  (see  diagram)  what  wiU  be  the  Taloes  of  '/o^.V 
when  the  time  is  a  minimum.  The  lengths  of  c  and  »  m 
mfles  are  known.— ILLC.E.,  Bath. 

[69250.]-Strildnff  Oear  for  OIooIl.-!^^ ^^ 
and  fitted  up  my  house  with  several  electric  bells,   nom 

the  kitchen  dock  I  have  amnged  two  to  ring  >».  H^ 
ia  separate  bedrooms,  one  and  a  half  minutes  eadi  U»e» 

at  five  and  seven  o'clock  respectively ;  bendes  which,  Ihjjs 
attached  a  wire  from  the  beU  and  hammer  of  same  does, 

which  strikes  the  hour  on  a  single-etroke  80°?  "*  "51  ivSt 
roomwlthoutmy  hearing  thedodk  ticking.  1,°*^;^ 
finished  makiiw  a  M-hoor  dock,  goin|r  F*^.^^!^?;. 
want  to  make  ft  strike  the  hours  d3ctrioslly.^nW 
reader  suggest  an  arrangement  by  which  «n8»«-*2?  ♦IfKIr 
could  be  made  to  strike  the  hours,  say.'one  up  to  twei^t 
on  a  2in.  beU,  and  one  up  to  twelve  (12  up  to  M;  ^ 
a  8in.  bell,  without  addmg  striking  gear  to  the  dock  T 

H.  G. 
[6025H-Provin»  Pump.-Would   some  of  ^ 
adera  kmdiv  inform  me  the  principles  of  the  ^^^Pf^SS 


pump  for  boiler  tubes  with  hydraulic  Pfwt^^^/iSw  to 
cheapest  and  beat  accumulator  I  could  make,  sad  now^ 

make  it.— Tusks.  ^,  . 

[69262.]-Hard  Water.-Can  any  of  ''^t'JJ^ 
fona  me  what  to  do  to  soften  some  spnaT  ^^^^^  ^^.2^of 
a  weU  about  12ft.  deep,  and  there  i«  td^m*  P^^^  j^ 
water,  but  «>  hard,  that  when  used  for  waahlng  "^V^'Jij^ 
causes  a  thick  akin  of   dirt  on  the  oopp«r  *^  ^"^ 
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Woold  it  be  any  better  if  I  aank  a  tube  another  12ft.  !— 
Xbobaxzc. 

[69253.]— Shop  Front.— Can  any  of  "  onra  "  inform 
me  if  I  oonld  alter  my  window,  that  is  now  lerd  with  the 
wall,  into  a  large  bow  Itont  for  a  ihop,  without  troubling 
with  any  surveyor  T  I  should  not  alter  the  brickwork,  but 
make  a  larKe  glass  front,  and  fix  it  over  the  other.  There 
is  plenty  of  room,  as  there  is  10ft.  of  garden,  and  the  front 
would  be  out  about  Sft— Mschakio. 

[69954.]— Kerldla]iInBtnuiient.—I  found  recently 
amongst  a  lot  of  rubbiBh  an  instrument  called  Dent's 
Pateot  Meri^an  Instrument,  and  made  by  the  eminent 
Arm  of  Dent,  in  the  Strand.  I  wrote  to  Dent  for  informa- 
tion how  to  use  it.  but  was  told  in  reply  that  the  instru- 
ment was  out  of  date.  Perhaps  some  of  your  sdentiflo 
naden  could  give  me  the  neoeesaiy  instructions  for  its 
use. — MuuniAW. 

[69966.1— TentUfttioii  of  Kines.— When  a  furnace 
is  produdng  an  air  enrtent  of  16.000o.ft.  per  minute,  with 
preosure  of  6'2lb.  per  square  loot,  the  temperature  of 
downcast  40°.  depth  of  shaft  400ft.,  barometer  80in.,  what 
win  be  the  temperature  ?eqnired  in  the  upcast  t— Fsa- 

PUEXXD. 

[69966.]— Oroat  Weatem  Narrow  Oaugro.— 
Inll  some  oonespondent  kindly  state  how  far  west  tho 
O. W.  nanow  gauge  extends,  whether  as  far  as  Newton 
Abbott  or  Exeter  T—X. 

[69287.]— Developer.— To  "  Sm."  or  Mb.  Bottowr.— 
I  naTe  been  trying  hjdrokinone  as  a  developer  in  place  of 
the  oxalate,  whicm  I  nave  been  using  for  some  years  past. 
The  resulting  negatives  an  splendid  and  print  well,  but  all 
are  torend  with  a  slight  grey  deposit,  even  on  the  edges 
which  should  be  dear  gUkss.  Hease  tell  me  how  I  can 
obviate  tlds.  as  I  wish  to  use  this  developer  for  bromide 
paper,  whi^  is,  of  course,  completely  spoQed  by  above- 
mentioned  deposit.— ExcsBTTA. 

[099sa]— Oreat  Western  Enflrlnea.— wni  some 
one  have  the  kindness  to  give  aaketoh  of  the  O.W.  broad- 
gauge  engine  Prometheus,  stating  if  this  is  a  new  en^e 
or  one  reboilt,  and,  if  the  f  oimer,  whether  it  is  convertible 
to  the  narrow-gauge  as  all  the  oraor  recently  eonstmoted 
B.G.  eyttginesareT  A  sketch  and  a  few  dimensions  of  the 
latest  type  of  nanow  gauge  f  our-oonpled  e^^iress  engines 
would  also  oblige.— W.  0.  T. 

[69259.]— Sleotrio  Lamp.— To  Ma.  Borrovi.— I 
have  had  an  dectrio  lamp  and  cattery  given  to  me,  and  I 
found  that  the  solutions  liad  dried  up  and  aryttaUised  in 
dark  red  erystals  on  the  sines.  Was  tjbe  solution  ehromie- 
add  T  Also  can  you  please  tell  me  what  ap.  lamp  I  could 
U^t  from  the  battery.  There  are  six  cells.  The  sines 
and  earbona  are  8|in.  by  fin.  Any  hints  wiU  oblige.— 
J.B. 

169980.]— Telephonee.— I  have  made  a  pairof  tde- 
phonea,  with  magnets  4}in.  by  fin.,  and  ^os.  of  s.s.c  wire 
on  each  bobbin.  I  have  only  tried  them  on  about  6  yards 
of  Ko.  29  wire  (ftom  one  room  to  another),  and  thmr  act 
very  well  for  a  few  words :  but  after  that  nothing  Dut  a 
rumbling  sound  aux  be  heard  until  they  have  been  at  rest 
for  some  time.  Can  any  of  our  eaqperlenoed  zeaders 
aoggost  axky  oanae  of  failure  T— H.  T. 

[69961.1 -OoUodion  Poailorea— iaiiiellffht.>-I 
have  nndmaken  to  take  partraift  ay  Umdight  at  a  basaar 
to  beheld  some  months  nenoe  at  a  school.  I  have  the 
limelight  apparatus  already  there  in  connection  with 
maffie  lantern ;  and,  if  at  all  possible,  want  to  use  it  in 
preference  to  magnesinm.  I  think  collodion  posittves 
would,  perhaps,  be  most  in  demand,  and  shall  be  glad  if 
any  of  ^  own"  can  give  me  any  information  as  toarraog- 
isg  limeliffht,  ftc  IDiie  is  a 'Hdow  through  "  jet,  which 
l^ves  good:  results  with  19ft.  disc  using  the  lantern.  Would 
It  be  neoeesaxy  to  use  the  oondenser,  or  should  the  Ihne- 
light  be  open,  using  idiite  paper  reflectors  T  It  will  be  all 
evening  work,  and  studio  will  be  a  large  classroom.  Also 
win  someone  advise  a  good  method  of  taking  positives,  or 
refer  me  to  some  book  for  inf ommtion,  as  I  have  not 
tried  any  but  gelatine  nlates  hitherto!  Any  hint  fhnn 
otheia  who  mnr  have  had  similar  work  will  be  thankfully 
appreciated! — Psonra. 

[69969.1— Hmnidlty. —Would  some  oorreapondent 
inform  me  how  the  humidity  of  the  atmoqihere  is  esti- 
mated,  and  iHiat  is  meantbySO^of  humidity,  and  describe 
the  instrument  for  the  purpose  T—Jaoob  Oaoaoa, 
Alexandria,  Egypt. 

[69968.]— Gauffea.  —  I  have  a  standard  gauge  for 
wood-screws,  and  a  Birmingham  wiregauge.  The  screw 
fiauge  runs  from  double  caro  to  No.  82,  and  the  B.W.O. 
from  No.  1  to  96.  Can  any  reader  tell  me  the  gradations 
of  each  gauge  separatdyi— Jacob  Osobob,  Alexandria, 
Egirpt. 

[69964.]— Midland  Single  liooomotiwea.— To 
Ha.  SrasTTox.- 1  would  be  much  obUged  if  you  could 
i^wre  the  time  to  send  a  side  and  end  elevation  and  par- 
ticulars of  one  of  the  new  shigle  express  engines  for  the 
Midland,  which  you  mentioned  in  your  answer  to  69094 
list  issue !— ICsTxoR. 

[69966.]— Beoompoelnff  Water.— What  amount  of 
wOTk  is  required  in  foot-pounds  to  decompose  lib.  of  water 
by  means  of  the  electric  current  t— Wkjctss  Bat. 

[69966.]— Pilsener  I<ajger  Beer.— Will  Dr.  Bykes 
or  some  other  gentleman  kmdly  describe  the  manufacture 
of  the  Pilsener  lager  beer  t— C.  S. 

[69S67.]— lAnnoh  Boiler.— I  intend  to  have  a  multi- 
ta  Dular  marine  boiler  with  one  f umaoew  made  for  a  single- 
cyliader  launch  engine,  l^ia.  bore  ana  l^in.  stroke,  600 
revolutions  per  minute,  and  60Kb.  pressure.  Would  some 
one  kindly  cell  me  the  proper  diaxneter  and  length  of  shell, 
diameter  of  fumaoe,  and  dimensions  of  dome  (ixrequired)  I 
— M.M. 

[69968.]— Aro  I«amp.— Would  Mr.  Bottone  kindly 
say  if  an  are  li^ht  oonld  iw  run  with  a  current  of  about  19 
volts,  as  supplied  ttom  six  cells  of  the  pint  ohromioHMid 
type !  If  19  volts  would  not  be  enough  E.M.F.,  how  much 
would  be  required  T  Also  kindly  say  how  a  simple  me- 
chanism could  be  made  for  lamp  with  this  current  i  What 
thickness  should  the  carbon  roos  bet— l^o  Sio. 

[69969.]— Heating  Apparattu.— Befaiff  about  to 
erect  a  tomato  house  (8Qyd.  long),  I  should  be  thankful 
if  some  practical  reader  would  give  advice  respecting  the 
proper  arrangement  of  heating  apparatus.  What  are  the 
necessary  conditions  to  be  observed  in  the  azxangement 


and  relative  positions  of  boiler  and  pipes,  and  the 
theoretical  principles  which  determine  tms  arrangement 
in  order  to  insure  an  efficient  flow  of  hot  water  ?  As  this 
question  of  heating  seems  to  be  very  litte  understood  by 
nrdeners,  I  am  sure  a  rdiable  reply  to  this  query  would 
bo  greatly  appreciated  by  many.— L.  BairrLKT. 

[69970.1— Waterproof  Boof.— Could  any  fellow 
reader  inform  me  oTa  good,  durable,  waterproof  covering 
for  a  small  roof !  It  is  covered  with  sine  at  present ;  but 
it  has  become  so  worn  that  the  rain  easily  comes  through. 
Would  it  be  advisable  to  re-ainc  it ;  and  if  so,  how  should 
I  do  it!    I  want  something  reasonable  and  good.— BoorxB. 

[69271.]— Snlfonal.— Can  any  of  "ours"  say  what 
this  compound  is  T  It  is  mentioned  on  p.  464  "  E.M." 
July  96.— PBiKOiriA. 

[69272.]— Dynamo  for  Arc  and  Inoandesoent 
Ijampa— Wul  some  one  briefly  state  the  difference  in 
the  construction  of  a  dynaxno  for  arc  lighting  to  one  for 
incaadesomt  lamps  T  is  the  armature  for  aro  lights 
wound  with  a  larger  diameter  wire  1  If  so,  why  is  this ! 
Would  an  ordinary  dynamo  do  for  both  systems?— 
M.M.LSc.a. 

[69973.]— Breaking  np  Old  Castinffa.- I  have  a 
lam  quantity  of  heavy  castmgs,  parts  of  hyuaulio  presses 
and  Bunh  like,  to  break  up,  pieoios  to  weigh  about  IcwL 
I  could  do  it  foundry  fashion ;  but  with  coolies  that  would 
be  slow  work.  I  would  like  to  do  the  job  by  explosives, 
say  dynamite ;  but  am  ignorant  of  the  method  of  proce- 
dure. Qui  any  .kind  reader  give  me  a  workable  plan  f 
BxidosiveB  to  be  fired  by  batto^  preferred ;  but  any  other 
method  will  be  readily  acted  on.— MoJutk,  Cslcutta. 

[69274.1- Priotion.— Will  any  reader  enlight«i  me 
on  the  following !  I  have  a  steel  cylinder  4in.  m  len^, 
and  Sin.  in  diameter,  with  fin.  of  each  end  fitted  mto 
brass  bearing  which  can  be  well  lubricated.  Betwe«i 
these  bearlnn,  and  on  the  top  sides  of  the  eylinda  is  a 
constant  hydraulic  pressure  oz.80lb.  to  the  square  inch :  the 
cylinder  ia  fitted  hoiixontally,  and  has  to  revolve.  I  want 
to  know  what  reaistanoe  the  pressure  offers  to  the  tube 
revolving  1  And  what  would  be  the  difference  in  resistance 
if  the  bearings  were  reduoed  to  |  of  an  inch  diameter  I— 

[69276.1— Harvest  Spider.— Will  some  reader  kindly 
give  me  aeflnite  information  as  to  the  history,  nature,  and 
protection  from,  or  cure  for,  the  bite  of  the  harvest  sinder. 
oommonly  called  the  harvest  bug  (Acarus  autumnalis] 
which  infests  certain  localities  ana  some  of  our  watering 
places  during  July  and  August  ?  It  is  amusing  to  hear 
the  people  aUude  to  the  cofreot  on  the  skin  produced  by 
these  insects  "  as  the  chanffe  of  air  doing  them  a  world  of 
good,"  and  I  have  heard  some  doctors  who  ought  to 
know  better  ascribe  other  causes  for  these  eruptions  on 
the  skin  than  by  this  insect.  After  asking  advice  of 
many  friends  I  resolved  on  a  careful  microscopic  examina- 
tion of  the  spots  on  my  own  skin,  and  found  small  speci- 
mens, scarcely  visible  to  the  naked  eye,  which  I  extracted 
with  a  needle.  The  animal  is  so  small  that  I  oonld  only 
see  it  as  a  bright  red  speck  running  briskly  across  a  white 
paper,  upon  which  I  nlaced  it  wiw  the  needle  point,  and 
even  tnis  required  a  dose  observation.  When  the  animal 
has  inserted  itself  beneath  the  skin  you  feel  aslight  ixrit»- 
tlon,  whidli  causes  you  instinctively  to  8cr%teh  the  spot, 
and  by  so  domg  you  kill  the  spider,  then  the  formic  aad, 
I  suppose,  mixea  with  the  blood,  and  produces  for  at 
least  three  days  a  most  painful  irritation,  which  none  of 
the  supposed  remedies  which  I  have  used  seem  to  soothe. 
Lately  I  have  been  trying  cajeput  oil,  and  find  a  little 
rdief.— William. 

[69276.]— Cement  fbr  Bioyole.— I  want  to  make  a 
good  cement  for  fixing  the  rubber  tires  of  a  bicycle  into  the 
steel  f  dloe.  Can  anyone  oblige  me  with  the  ingredients 
and  quantities  required  to  make  a  good  oement  T  I  be- 
lieve old  rubber  or  guttapercha,  shellac,  pitch,  fte.,  are 
used.  WHl  the  same  cement  do  for  outs  in  rubber  tires! 
—P.  E.  D. 

[69277.]— Pattern  Bequired.  —  Can  any  reader 
oblwe  with  instruotiotts  for  cutting  out  pattern  of  oval 
tinr  baking  dish,  sides  to  slope  at  an  angle  of  46P,  major 
diameter,  12in. ;  minor  diameter,  Sin.  Any  hints  will 
greatly  oblige.-  Blaoksiuth. 

[69278.]— Obeer^atory.— For  a  Sin.  tdesoope,  what 
ought  to  be  the  dimensions  ai  an  observatory  T  What 
would  be  the  best  and  cheapest  material  t  And  chi^y 
how  could  the  roof  be  worked  so  that  it  could  be  easily 
manipulated!  And  what  would  be  the  cost!  lam  anxious 
partienlarly  to  obtain  some  few  hints  as  to  the  roof.— 


Bailway  tfileave  in  BifFerent  Countries. — 
.Belgium  has  the  largest  railway  mileage  in  propor- 
tion to  area,  having  fully  twenty- five  miles  of  rail- 
way to  every  100  aquare  milea.  Some  parti  of  Ger- 
many, mch  as  Saxony,  show  a  ratio  acaroely  leaa 
than  this ;  but  Gkrmany  as  a  whole  has  only  twelve 
milea  of  railway  to  every^  100  square  miles  of  terri- 
tory, while  Great  Britain  haa  sixteen  milee  and 
Holland  thirteen.  Switaerland  has  not  quite  twelve 
milea  to  100  miles  of  area,  and  France  only  alittle  over 
ten  milee.  Of  course,  thinly  settled  countries  cannot 
make  a  good  showing  in  this  respect  as  compared 
with  densely  populated  States ;  yet  the  United  States 
has  4|  miles  of  of  railroad  for  every  100  square 
mQee  of  territory,  which  ia  a  better  average  thaai 
that  of  Europe  as  a  whole.  If  we  compare  mileage 
with  population  the  results  are  reversed.  Here  we 
find  tae  highest  ratio  in  Australia,  with  an  average 
of  twenty-seven  mQes  of  railroad  to  every  10,000 
inhabitants.  In  British  America  the  ratio  is  almost 
the  same.  In  the  United  states  it  is  computed  at 
25^  milee  of  railroad  to  every  10,000  inhabitants. 
In  the  Argentine  Bepublic  the  ratio  is  fully  half 
that  in  the  United  States.  In  no  part  of  Euiope  ia 
it  much  over  one-third,  and  in  Europe  as  a  whole 
only  about  one-seventh,  or  less  than  four  miles  for 
every  10,000  inhabitants.  Of  the  more  thickly 
settled  European  countries,  Switaerland  has,  on  the 
whole,  itie  best  ratio,  with  six  miles  fbr  every  10,000 
of  population.  France  has  about  54  miles.  Great 
Bntam,  Germany,  and  Belgium,  each  a  little  over 
five  milei. 


addressed  to  **  J.  Fxaaoa*  BiBoUaade*  Yawl,  LyneBegia, 
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PBOBLEMHCLXL— Br  W.  Qlbavb. 
Black. 


wkUg.  [10  •»•  r 

White  compels  Black  to  mate  in  three  moves. 


1.  Q-B8. 

2.  BrQ6(eh). 

8.  Kt  takes  Kt  mates. 

S.  O-B  8  (ch),  4^0. 
2.  a  takes  Kt,  ftc. 

2.  P  takes  P,  &e. 

3.  Q-B  sq  (eh),  ftc 
2.  QrB  6  (eh),  Ac 
2.  Kt-Kt  4  (eh),  Ac. 
2.  Qra8(ch),fto. 
2.  O-B  6,  ftc 


BoLonov  to  1,169b 


SUuik, 


1.  Kt  takes  Q  (<i|. 
S.  B  takes  B. 

(ft)  LKt  takes  Kt(B|. 

(&)  1.  Kt-K  sq  {c), 

(e)  1.  P-3  5  id). 

(lOl.  PtakeaKt(4. 

(«)  1.  PtakesP(/). 

(/)1.  BtakesBP(f). 

ig)  1.  B-K  2  (A). 

(A)  1.  Any  other. 


KOnCBI  TO  0OBBB8PONDBNTB. 

CoaasGT  SoLunoas  to  1,169  by  T.  A.  Pklngle  (very 
good  problem),  W.  L.  Martin  (triple  if  1.  B-iETii  •B'd 
dual  if.l*p.B6)*  ^-  Fernando,  W.  Gleave  (two duals; 
1.  P-B  6,  and  1.  B-B  7,  or  Kt  8],  F.  C.  Ckwk  (triple,  but 
variation  1.  P-B  6  omitted :  doals  only  reckon  after  Black's 
lint  move),  Mmdo  (dual):  to  1.1C6  by  Betohfoid,  H.  O. 
Walsh,  Mnxio,  P.  C.  Cook  (very  good),  Othello^  H. 
Warren,  J.  S.  J.  Smith* 

F.  C.  Cook.— Aa  you  did  not  give  the  ti^Ie  and  doals 
in  1,167,  we  cannot,  of  coarse,  allow  you  for  them. 

B.  Obbbx.— In  your  attempt  at  1,158  yon  have  over- 
looked that  if  1.  S^;i~7, 2.  B-B  6  (oh),  K  can  move 

toBS. 


Govt  of  the  Frodnotion  of  Te»  in  Oeylon.— 
A  Ceylon  journal  has  published  a  tabular  stotement 
of  the  cost  of  the  production  of  tea  on  an  estate  of 
250  acres  in  full  bearing,  with  a  sood  factory, 
adequate  machinery,  and  fuel  on  the  estate,  ai 
_  X  .  qI  y^^^  p^  ^^jpg^     ijn^Q  prices  are 


rates 


Colombo."  At  a  yield  of  1601b.  to  the  aors  the 
price  would  be  60  oents.  per  pound ;  2001b.  to  the 
acre,  46  oents. ;  2601b.,  40  cents. ;  3001b.,  37  cents. : 
SSOlb.,  35  cents.;  4001b.,  32^  cents.;  4501b.,  3]f 
cents. ;  6001b.,  29|  cents.  On  a  larger  estate  of, 
say,  400  acres  the  prices  ought  be  reduced  by  one 
or  two  cents,  per  lb.,  the  average  yield  in  Ceylon 
being  taken  at  300  to  3601b.  an  acre,  and  the  price 
of  Ceylon  tea  put  on  board  in  Colombo  at  35  to  37 
cents.,  or  6d.  per  lb.  This  apparently  does  not 
include  the  planter's  profits  ana  mterest  on  capital. 
Another  eshmate,  howerer,  gives  6|d.  per  lb.,  with 
a  yi^d  of  6001b.  per  acre  as  the  actual  expenditure 
in  production ;  and  a  price  of  8d.  per  lb.  with  6001b. 
to  the  acre  will  be  required  to  give  a  profit  of  60 
rupees  per  acre  to  tiie  planter.  A  yield  of  4001b. 
per  acre  will  give  the  same  profit  if  the  average 
price,  as  at  present,  be  not  below  9d. 

How  many  words  can  be  written  on  a  postcard  f 
There  has  just  been  a  competition  amongst  tlie 
stenographers  to  decide  this  question,  and  Sylvanus 
Jones,  of  Bichmondy  Va.,  has  taken  the  prise  by 
writing  upon  a  card  36,764  words.— ^m^tAM  Faper, 

Thb  South  Australian  Bailway  OommisBJonera 
have,  Colonial  papers  say,  decided  to  adopt  the 
Westanghouse  automatic  Ivake  on  the  broad  gauge, 
and  the  sutomatio  vacuum  brake  on  the  narrow 
gauge,  lines  in  the  Colony. 
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AHSWESS  TO  00BBESF0HDEHT8. 


•♦• 


*a*  ^0  cmmmumieatioHB  mMouU  h9  addruMi  to  A$  Editor 
XvoLziB  MaoBAino,  88a,  AtchM,  W,0, 


HIKTB  TO  C0BBESF0NDENT8. 


1.  Write  OB  one  ride  of  the  fttper  only,  and  pot  drawings 
forlUiutrationsonaepantepieoeaof  paper.  S.  Pat  titles 
to  qncriee,  and  when  answering  qneries  pat  the  nambera 
as  well  as  the  titles  of  the  queries  to  which  the  replies 
refer.  8.  No  dbarge  is  made  rar  inserting  letters,  queries, 
or  replies.  4.  Lettiera  or  queries  asking  for  addiesses  of 
manufactartts  or  ooxrenandents^  or  where  tools  or  other 
artioies  ean  be  purohasea,  or  replies  giving  such  inf orma- 
tioD,  eannot  be  inserted  except  as  adTertiaements.  •  6.  No 
question  asking  for  ednnetionsl  or  sctfentifle  information 
la  aaswerad  through  the  post  6.  Letters  sent  to  oorre- 
spoodents,  under  ooyer  to  the  Editor,  are  not  f  orwaMed, 
and  the  nannei  of  oaneapondents  are  not  giTen  to  in- 
Quirecs. 

%*  Attention  is  espeoially  drawn  to  Hint  No.  4.  The 
naee  devoted  to  letters,  queries,  and  replies  is  meant  for 
toe  general  good,  and  it  is  not  fair  to  oooupy  it  with  ques- 
tfons  such  as  are  indioated  above,  whidi  are  obIj  of  mdi- 
vidnal  interest,  and  which,  if  not  advertisonents  in  them- 
■elves,  lead  to  replies  wmoh  bz«.  The  **  Siznenny  Sale 
OohnnB  "  offen  a  eheap  means  of  obtaining  suca  informa- 
tkm,  and  we  tniat  our  readers  will  avail  uemaelves  of  it. 

Ike  followtn*  are  the  initials,  *&,  of  letters  to  hand  un 
to  Wedneaday  evening,  August  7,  and  unaoknowledgea 


HxaamT  Wzuumk^V.  Campin.— T.  P.  W.^Benton. 
— B.  O.- Author  of  the  •'Philosophy  of  Sight."— 
rhawwnr.— Thalia.— Cycle.—E.  P.— W.  G.  Clifford.— 
New  Bubseriber.— C.  E.  Oittms.— Ixion.— The  Lydney 
DiqwDser.— Old  Hand.— E.  WardBosaell.-J.  H. 

C.  Wbitk.  (ICany  thanks  for  your  attention ;  but  the 
awBzd  of  the  John  Scott  Medal  of  the  Franklin  Institute 
does  not  imply  that  the  invention  has  been  recently 
made :  it  may  be  many  yean  old.  The  Trypograph  to 
which  you  refer  we  described  in  No.  753.  August  89, 
1879,  just  about  ten  yean  ago.  We  shoula  not  oe  sur- 
prised to  And  the  same  idea  in  the  Mechanict^  Mageuine 
of  about  60  yean  ago ;  but  that  would  not  alter  the 
fleet  of  the  award  of  tiie  John  Soott  Medal.)— Waldo. 
(We  do  not  undertake  analyses,  and  cannot  forward 
your  saimple  to  a  chemist  who  does  work  of  the  kind 
gratia,  u  ;pa  are  "  very  anxious  to  know,"  no  doubt 
a  chemist  will  be  able  to  tell  you,  and  we  jpresume  there 
is  an  official  analyst  for  your  ooun^.  Of  oourae,  yoa 
do  not  say  whence  you  obtained  the  powder;  but  it 
looks  like  some  preparation  of  chromic  add— probably 
evmorated  battery  solution.)— C.  M.  (Nothing  of  the 
kind ;  a^uaf ortis,  or  strong  water,  is  mteio  acia,  which 
is  eepeemUy  useful  for  etching  metallic  surfaces.)— 
BpAnx  OauioBB.  (In  the  phonograph  the  battery  is 
used  to  woi^  the  motor  which  rotates  thecvlinder :  it 
has  nothing  to  do  with  the  phonograph  effects.  The 
phonograph  has  been  fuUy  described  m  back  volumes, 
and  reoentlv  in  back  numben :  see  No.  888,  if  you  can 
(it  is  out  of  print) ;  but  if  you  want  to  make  one,  it 
would  be  hmber  to  see  the  instrument  itself.  The  dia- 
phragm is  vibrated  by  the  soand-waveesetin  motion  by 
the  voice,  as  the  name  implies.  The  phonograph  has 
nothing  to  do  with  eleotrioity.)—E:fQUiBBa.  (Yoa  can 
procure  hydrometen  of  any  dealer  in  philosophical  or 
chemical  instruments.)— B.  B.  (You  will  flna  all  the 
information  needed,  even  in  reooxt  bade  numben— in 
fact,  we  have  had  a  surfeit  of  dynamos.)- W.  B.  Biso. 
(The  EwoLisH  MsoHAirio  Telephone  is  not  protected  by 
patent:  in  facL  it  has  been  expressly  diselaimea, 
because  it  was  desoribed  in  our  No.  for  Aug.  11, 1876, 
whereas  the  patent  was  not  applied  for  untilafter  that 
date.  Gonsequently  then  was  prior  publication,  and 
the  instrument  so  described  could  not  be  patented.)— 
W.  B.  TvDKMAXv.  (For  electric  scarf-pins,  see  the 
back  volumes  and  p.  844  of  this  volume.)— Country 
CuKX  Dbbsssb.  (We  do  not  give  addresses,  as  you  will 
see  by  Hints  No.  4 ;  but  as  you  have  Britten's  book, 
you  can  easily  find  out  the  addxesses  in  Cierkenwell. 
See  indices  for  full  details  about  the  chiming  dock.)— 
YonxG  Watchxakbb.  (Perhape  it  is  an  error  in  the 
book.  Write  and  ask  the  author.  If  it  is  an  error,  he 
will  thank  you  for  your  trouble,  as  his  object  is  to  Imve 
the  worit  as  perfect  as  poadble.) 


..  Xen  who  feel  Weak  and  TXwvoua  should  wear 

HARNESS'  ELECTROPATHIC  BELT.  It  gea*r*Ui  •  mild,  in. 
vi«{or«tiaff,  Kalnmic  cnrrrat,  which  •flectiullj  rtatorr*  impaired 
viuiitj.  atraactbeiu  tbm  aerrti  umI  motclca,  and  •wsdily  promote* 
In*  h««lth  of  Qm  caUrc  frame.  Tor  particolara.  book  of  teatimoniala, 
eradviec,  apptf  aCeaee  to  th«  MEDICAL  BATTERY  COMPANY, 
Limited,  ea,  OXFORD-STREET.  LONDON,  W.  (the  larireat  CuraUve 
EUctncal  LutituU  ia  the  world.)    Pamphlet  aad  adricc  free. 


USEFUL   AVD   SCIENTIFIC   NOTES. 


•  e» 


CompTMsed  Air  on  Vrenoh  Tramwaya. — 
The  use  of  compresBed  air  as  a  motiYe  power  for 
tramways  in  ramoe  is  extending.  The  system 
adopted  is  that  invented  by  M.  Mekarski,  director 
of  the  Nantes  tramways,  which  hare  been  open 
since  1879.  Two  years  ago  the  system  jras  success- 
fully applied  on  the  tramways  at  N|ipil>  in  the 
neinibourhood  of  Paris,  and  more  receiff^ja  those 
of  Berne  and  Limoges.  This  year  it  wiljto  sub- 
stituted for  horse-power  on  the  tramways  ofliyons. 
The  inventor  saserts  that  his  system  is  far  more 
economical  than  horse  tractia^^he  cost  of  coal  per 
day  of  a  marhine  equal  to  Mflj^orse- power  bemg 
only  4s.— much  cheaper  nS^ctridty  or  steam 
power,  and  that  the  machinerr  is  simple  and  does 
not  require  a  skilled  mechamc  to  oontrol  it.  The 
British  Consul  at  Nantes  in  a  recent  report  states 
•<that  the  tramways  of  that  town,  which  are 
worked  by  the  system  ol  M.  Hekarski  alluded  to 


above,  continue  to  give  satisfaction.  The  cars  are 
comfortable,  and  run  smoothly,  with  little  noise. 
They  do  not  interfere  with  the  general  traffic  in  the 
streets,  and  their  immunity  £rom  accidents  is  re- 
markable. The  average  speed  is  about  eight  miles 
per  hour,  but  it  can  easuy  be  increased  or  mwlerated, 
and  in  case  of  need  an  almost  instantaneous  stoppage 
effected." 

*'  Antiquities.*'  —  In  the  new  number  of 
Harvard  College  JSulUtin  Mr.  W.  H.  Tillinffhurst 
has  the  following  note : — **  It  is  believea  that 
M.  Chevrenl  reached  a  greater  age  than  any  other 
person  who  had  received  a  deCTee  from  Harvard 
College,  outliving  by  a  year  Judge  Timothy  Farrar 
(1767),  bom  July  11, 1747,  died  February  21, 1849, 
at  the  age  of  101  years,  7  months,  10  days,  who 
received  the  degree  of  IJi.D  in  1847  on  the  com- 
pletion of  his  one  hundredth  year.  Two  graduates 
of  American  Colleges  have  outlived  M.  Uhevreul. 
Bev.  John  Sawyer  (Dartmouth,  178*5),  was  bom 
October  9,  1755,  and  died  October  14,  1858,  aged 
103  years,  5  days.  He  received  the  degree  of  D.D. 
from  Dartmouth  in  1857,  when  102  years  of  age. 
But  the  oldest  College  graduate  in  this  country 
known  to  the  writer  was  Nathan  Birdseye  (Tale, 
1736),  who  was  bom  August  19,  1714,  and  died 
January  28,  1818,  aged  103  years,  6  months,  9 
days.*' 


HoUoway's  Pilla  offer  relief  in  all  the  distnrbiuioeB 

of  digestion,  cirrnUtion,  and  nerroui  tone  which  occaaionally  oppma 
a  Taat  portion  of  the  population.  Thrae  PiIU  poaacat  the  lUffhty 
ratimabb  property  of  rlcasaing  the  entire  maaa  of  blood,  which,  in  Ita 
renovated  condition,  carrica  purity,  atrength,  and  Tif(0«r  to  crerr 
tiaaue  of  the  body. 

CHAB0E8   FOB   ASVERnsnTQ. 

I.  d. 

Thirty  Wordi  ..       ..       ..       ..     t   9 

BYwy  Additional  Elcht  Werdi OS 

Front  PaM  AdTerUaementa  Five  Shilling!  for  the  trat  40  words 
aflerwarda  M.  per  line.    Paragraph  Adrertiaenenta  One  Shllltng  per 
line.    No  Front  Page  or  Paragraph  Advcrtiaement  Ineericd  tor  leaa 
than  Five  ShilUnga.     Reduo«l  terma  for  aeriea  of  more  Ihaa  ais 
laaertiona  may  be  aacertnined  on  application  to  the  PabUaber. 

ADVEBT1SEMBNT8  la  BXCHANOB  COLUUM— fte 

a.d. 

Twenty-teuf  Worda  ,       ,.       ..0   9 

For  every  eueceeding  Btght  Worde  ;       0   1 

AOVBRTISBMSNTS  la  the  StZPBNMT  SAUI  COLUMlf 

a.  d. 

AxteeaWorda        0   6 

For  every  auceeedlng  Bight  Worda OS 

*/  It  moat  be  borne  in  aaind  that  ne  Diaplayed  Advertiaeaenta  can 
appear  ia  the  **  Sixpenny  Sale  Colnmn."  All  AdTertiaementa  maat  be 
prepaid  ;  no  reduction  ia  made  on  repented  inaertiont,  and  in  caaea 
where  the  amount  tent  exceeda  One  Shilling,  the  Pnbliaher  would  be 

SatefU  if  a  P.O.O.  could  be  aent,  and  not  atampa.    Stampa,  however 
rcferably  half^Maay  itampa),  may  be  aeat  where  it  la  iaeoavenieat  to 
obtain  P.O.O.'a. 

The  addieae  ia  ladaded  ae  part  of  the  Adveitlaemeat,  aad  ehnrgod 
for. 

Advertiaementa  mutt  reach  the  Office  by  1  p.m.  on  Wedaeaday  to 
iaanre  laeertion  ia  the  following  Priday'a  number. 


TERMS   OF   BUB8C&IPTI05. 

« 
PATABLB    Uf    AOVANCB. 

(a.  6d.  for  Sis  Moatha  and  lie.  for  Twelve  Mentha,  poet  flrce  to  nay 
part  of  the  United  Kingdom.  For  the  United  Sutea,  ISe,  or  Sdol 
tSe.  gold ;  to  Prance  or  Belgium.  ISe.,  or  Mf.  flOc. ;  to  India  (via 
Brindiai),  I5e.  td. ;  to  New  Zealand,  the  Cape,  the  We«t  Indies  Canada, 
Nova  Seotia,  Natai,  or  aay  of  the  Anatraliaa  Colonies,  lie. 

The  remittance  ahould  be  made  bv  Post  Offlee  Order.  Back  anmbera 
caaaot  be  eent  out  of  the  United  Kingdom  by  the  ordinary  newspaper 
poet,  but  must  be  remitted  for  at  the  mte  of  4d.  each  to  cover  extra 
poetage. 

Mceere.  Javaa  W.  Qvnii  and  Co.,  of  tM,  Cheetant-etroet,  Phila- 
delphia, arc  authoriaed  to  receive  snhacriptions  for  the  United  States 
for  theENOLISH  MECHANIC,  at  the  rate  of  S  dole.  Ve.  geld,  or 
Thirteen  if  hillinge  per  annum,  post  free.  The  copies  will  be  forwarded 
direct  by  mail  from  the  publisntng  offlee  in  London.  All  subscrip- 
tions will  commence  with  the  number  llrat  issued  after  the  receipt  of 
the  Bubscription.  If  back  numbers  are  required  to  complete  velnmea, 
thev  muat  Se  paid  for  at  the  rate  of  3d.  each  copy,  to  cover  extra 
postage. 

Vole.  XXVI.,  XXX.  XXXIl.,  XXXIV^  XXXVU  XXXIX.,  XL. 

XLIl.,  XLIll.,  XLHT.,  XLV.,  XLVI.,  XLVII.,  and  XLVlll.,  bound 
ia  doth,  7a.  each.    Post  free,  7s.  M. 

All  the  other  bound  volumes  are  out  of  print.  Subacribera  would 
do  well  to  order  volumes  as  eoon  aa  poeaible  after  the  conclusion  of 
eaeh  half-yearly  volume  in  February  aad  Aaguat,  aa  oalv  a  limited 
aumber  are  bouad  up.  and  these  boob  rua  out  of  priat.  Most  of  oar 
back  Bumbers  eaa  be  had  aingly,  price  M.  each,,  through  any  book- 
aellcr  or  newsagent,  or  ^i.  each,  post  f^ee  tnm  the  oflce  (except 
index  numbers,  which  are  3d.  each,  or  poet  free,  S|d.) 

Indexes  for  Vola.  VI.  aad  VII.,  Id.  each.  Poet  tim  S4d.  eaeh. 
ladcxes  to  Vol.  XL.,  and  to  subsequcat  vols.,  Sd.  aMh,  or  poet  f^se 
m.    Caaee  for  biadlag,  la.  6d.  each. 
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Sabeeribers  receivlag  their  eopiec  direct  from  the  oflce  art 
requcated  to  obeerve  that  the  laat  number  of  the  term  for  which  their 
■aoecriptton  is  paid  will  be  forwarded  to  them  In  a  Ptxa  Wrapper, 
aa  an  Inumation  that  a  freah  reouttaace  is  aeccasary  if  it  ia  deaireo  to 
coatinue  the  snbscriptloa. 

Tea,    the    Baptnred    will    still   And    Dr. 

SHERMAN  at  his  Ixindon  Office,  M,  Chanccrr-laae.  wliere  hie 
wondered  suceesa  draws  the  afflicted  from  all  parta  of  England,  and 
where  you  and  all  others  should  go  who  entertain  the  hope  of  ever 
bein^  cuxed.  Send  for  hi»  bookL  English  aad  American,  poet  free,  Od., 
aad  laform  yonraelvea.— [Aovt.  i 


OUR   EXCHANOB   COLTTMH. 


Tke  cham  for  Etchang^  Notieet  ii  3d,  fortksint 
M  vordtf  and  Sd,  for  every  iueeetdinff  8  wordt. 

Important.— All  kinds  of  Soientiflo  Propertiee, 

Apparatua,  laatrumnita  received  for  others  or  cash  by  A.  Caplatsi 
Cbenies-strcet,  Tottenham  Court-road. 

Wanted,  Portable  Forge,  Anvil,  Surface  Plate,  1H.P. 

Vrrtirsl  Boiler,  for  new   Domestic   Ma«:hlne  or  OU.^Mujtxaocsc,  7a, 
East-street,  Bromley,  Kent. 


Wanted  old  foreign  and  oolooial  PoetaM  B\MavL 

Will  gicr  good  exchange.    No  rrcent  u«u«»  f.c»|>CA.;  h«b     ^ 
required.— CoLLKcroa,  I4S,  CoUmaa-etrvct,  Hall. 

Qentleman'a  Qold  Watch,  haadi<im'  hiUh"*. 

compeuft-atini;  balmier,  full  j«-«rrlli>il.  recratlj  ""n*  i'  i  ^ 

offered  for  first- cla*s  M<idrl  LoeootioUve.— J.  H.  L/A,  ?     .... 
London. 

**  Amateur  Iff echftnies."  compl«te  mamC  r  ».£■ 

SMOpagea,  tf  plaiM,  hundred*  ttf  illaatratton*.  miL  |ruii>«...-i »..,, 
for  binding,  coat  Be.— Offers  to  SMUlUview,  KcdUilL 

"EnarUsh  Meohanio 

XVII.,  XVIll.,   XXVI.   XXVII, 


>• 


v\ 


ir  S«tai| 


—  Wanted.  Vok 
xxvin,  xxi\,  \u 

clean,  complete  for  binding.— Particuian  to  iwataft.:*,  &» ' 

Spade-mill  Water-Kotor,  one  or  two  boni'-;^?]^ 

wanted,  Wheeler's,  Preatun.  make  preferred.    Ls.bu^tr  L&i.^ 
Engine. — Royal  Railway  Hotel,  Chester. 

Pair  of  Telephone  Hecei^wrs,  ▼sine  lit.  t»j 

change  for  pair  of  veils,  or  offers. — J.  llkrri»w)«,^L»t»  .   4, 
Liverpool. 

Whitworth  Screwing  Taokle.  i  to }  ia  s  ^^a, 

2  taps  each.    Alao  tops  up  to  lln.    All  hifcb  qiulil;. 
H4W1.ET. 

Dynamo  Cores  ready  wotmd.  Bench  Lathe,  U^ 

Castings,   Bitteries.   Wire,  ftc.     Variety  elertricaJ  ka4  a^na  $^ 
clcarinf  out,  see  Sale  Column.— Haw lbt,  ttaltva.  Toikf 

Liathe,  8ft.  bed;  oflinler,  beam,  souU  Bxna'.  Iti 

chaufe  Fret  Machine,   Drawio^  laatrameata,  aayUiuc  ibvj..t 
Hoc  no,  ai,  Church-road,  Nethertoa. 

Fiehinff  Bod  and  Beel,  brut  Steam  (yrti^ 

Caetinga.  6iln.  by  'ii.  slixhUy  faulty,  bin.  by  Skm  Ubua*M  vs.  i% 
apindle  turned,  partly  made.    £arh«ig(c  Uyaama  CaeUoK* 
MiMAoaa,  Oaa  Works,  Winehcombc. 

Exchange  tf  icro-Photosraphic  Leaa  moci^ 

with  diaphragm,  for  Kuby  Lant4rni   Shutter,  «c  b<f«r% 
36,  College- road,  Kensal-grecn,  W. 

Will  exchange  Oaeholder  and  Coppe: 

suitable  for  science  teacher,  for  Phatographic  Oatllor  Di'.4^> 
D.  T.  WtLtia.xs,  Qwyn-strect,  AUtwea,  Pontanlawr,  Sviasc  M. 

Ghie  Engine,  8H.P.  Otto,  eomplete:  •Isotvoo*' 

power  otto,  perfect  working  order.    Offers.— W.  H  ifitaiiitM*.  1  m  i 
aedge.  I 

Blectrical  Plate  Machine,  16in.,  bf  5<^ta 

with  accessories,  in  case,  klso  pair  of  Iftta.  globes  oa  »t«iid*.  (<ftta.-| 
W.  IIcTL-Ki3i»o.<«,  Li  ler sedge.  ' 

Vertical  Boiler,  8ft.  Sin.  bv  2fL  9in.,  tm  tn 

tubes,  all  mountings.  Kschangc  good  Coventry  Sai^tj  -4.  Ir^  i 
atrvet,  Stockton-oa-Teea. 

Wanted.   6xn.   Mrew-oattinff    Le-the.   for  Tazuka 

TaicTcu,  Bicycle,  Watch,  Timepiece,  aay  kind  of  domMtw  i>i.  .  , 
new.    Part  eaah. — Moxaaoosa,  7  a,  Eaat-etreet.  Bromle;.  kct 

Wanted,  Boat,  Umbrella,  AJr-Onn.  £xehaD««HiuL^^ 

Tricycle,   set   new    Billiard     Balls.    Lathe     Flywheel  «.tu 
**  Popular  Educator,"  complete,  little  eaah.— «0,  Nrt&rre^*.    . 
Hammaremith. 

Splendid  aet  of  Onnmetal    Xsannch    Snriai 

CAWTinoa,  thrsc-parta  ftaiahed.  doable  cflinders,  Ita.  k«  .;£.. 
finished ;  also  crank  shaft,  suit  6ft.  boat.— Bdow. 

Bxdiange  offen  to  value  60e.  in  Xodel  Loco,  ''^'l- 

valve)  or  other  model  enginea— W.  M*aTtx,  S&,  Ea»t-rwad,  «t«;  ..: 
London,  E. 

Violin,  good  tone,  full  size,  worth  £1,  and  urnthr.  f  - 

aiie,  nice  tone.  Earhaage  for  small  Iron  Turnmc  UlV.  w  *- 
offers?— H.  Saim,  south  Downa-road,  Bowdon,  Lb«>ihirr. 

Artist's  Colour-Box,  with  drawer,  38  tube*  c^  ■ 
colours.  13  bruBbes,  mahl  stick,  mahogany  pallette  tn»r4  ui 
turpentine  aad  drying  oils ;  site  of  boa,  13in.  by  7id.  bi  >•     T' 
exchange,  ebony  or  otlter  hard  wood,  or  what  offrrs '— U.  *«■  >. 
South  Downa'raad,  Bowdoa,  Cheshire. 

About   one-horse    Gas-Bnglne,     new    raodr.jr. 

guaranteed.  Exchange  anything  uacfUl  worth  ti—f  M,  - 
Buffet,  Edger-street,  Princess* street,  Manchester. 

Thorough  good  4H.P.  Beam-Snffine,  witbotit  :f- 

wheel.  Can  Uke  half  caah  and  good  btocke  and  Dir»  to  rJit  c,  t<  - 
Not,  Boiler-maker,  Uythe,  Colchester. 

Any  quantity    new  Blectrio   Wire,  ch«a^  C». 

Dvaaaio  CasUngs,  bored  ft>r  A}in.  armature,  for  I  caaurs  «u  <  - 
— 4l^LU!(s,  Stamp  Office- place,  Wakefield. 

Powerful  Electro-Uotor.    on    mahogany  ^^~ 

medical  coil,  witli  handles,  regaUtnr,  and  battery  i  om/irtr,  *i^  > : 
electrical  sundries.    Offers  requested.— Under. 

Uonoonlar  Uicroeoope,  with  4  obj«^tiTe^  t^* 

denser,  Ac.,  in  mahogany  cabinet :  also  I'i  dok.  be«i  mirro  o\^  '■*  a 
cabinetv— OAos  to  WatTC,  17,  York- street,  N<)ttiai;hui 

Wanted,  B-flat  Chtrionet,  and  "  Cassell's  Populif  t*-^ 

Technical  Educator."    Exchange  three  Tyirr  s  Mr  ulDvai  <>   ■* 
and  B-flat  Comet,  ease  complete.— A.  J.   Pool,    L'li.|.»uUf. 
Taunton. 
Books.  —  Bichards's   "Qaaworks,"    SmythN  "<-'. 

Mining,"    Ooode?e's  ••Elements  of  Mechajniom,"  P"'i»  ic-* 
Wright's  *•  Telwaphy,"  Ne»b«fs  "Mensuration,"  LurdoT' 
Engine,"  **Mecoanics,"  *'  Hydrostatics  and  Pneomttirs 

Hamblin  Smith's  "Algrebra,**    •*  0«oni«tTy."  rJ 

"Statics,"  Lock's   "Trigonometry,"   Colrneo's   •'AnihaxL-     • 
•*  Algebra,"   "Casaell's  Lessons  in   French,"  ChambfM'  "i-^- 
Eurlid."— Delow.  .^    ,  .       » 

fiottone's  *' Blectrical  Instrument  Making  lof 

Amatkoes,"  Mmee's  "  Electro- Metallurgy."  All  »boT«  l.«l»  it  * 
good  condition,  many  aew.— J.  Ba^li,  lt>,  Renahaw-strvvt,  Drrt-* 

19  Tolumes  "Bnfflish  Mechanic,"  cwt  £4  2i  E« 

change  to  value  of  ITs.  Si.  3ft  numbers  "  Metal  Wotld.  '  Li  i»t*^ 
to  value  of  la 93,  Bouraemouth-road,  Peekbam. 

Capital  miniature  Camera  and  I«ens  [by  Ro^<  '^ 

Co.),  takes  platea  2lln.  by  ttn.,  all  reqaiaitee.  Kxcliaogr  Vt^^*  ' 
for  particulara.— Address  above. 

Whole-plate  Camera  and  Lena,  by  L-reboor.  £s 

change  Rover  Bicycle  or  aaythiag  naeful  to  value  o)  £3  1«%  — )^>* 
U.^D«awooo,  Leightoa  Botxard. 

Wanted,  old  Copper,  Brass,  or  GunmHal,  m  exchMf 

for  Booaa,  liata  sent,  or  exchange  for  Gae  Stfvks  to  Un  -X-  •' 
Brook-atrcet,  Wycombe. 

Patent  Stocks  and  Dies,  two  sets  for  irw  i^- 

iron  P  trap  mould  and  T-piece;  also  Ruattc  Aviirt.oe  >.i*^  ■- 
la.  »in.  long.  Whole  or  part  for  anything  u.e.u  —A.  u-,  '.  "*^ 
wick -terrace,  Acton-green,  Chiawick. 

Manganese  for  exchange,  about  9alb.    9iapl«cii 

be  had.— H.,  U,  Chorteris-road,  Tollington  Park,  Lonion.  .>> 
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'HE     CHEMICAL      NATURE     AND 
MANTTFACIUBE  OF  WATEE-OAS. 

rnE  possibility  of  manufacturing  gas 
from  water  is  no  new  idea.  It  has  been 
k  matter  of  common  knowledge  for  a  con- 
iderable  time  that  when  steam  is  passed 
iver  rod- hot  carbonaceous  matter  its  de- 
ompixsition  is  effected,  and  a  chemical  com- 
>ination  takes  place  between  its  oxygen  and 
ho  c^irbon  of  tne  burning  fuel. 

The  cheapness  of  the  raw  material,  the 
:eneral  facility  of  obtaining  it,  and  the  high 
3inpcrature  at  which  the  mixed  gases  result- 
1^  from  this  decomposition  bum,  have  in- 
ucod  many  scientists,  as  weU  as  manu- 
acturers,  to  devote  mudi  attention  to  it,  in 
fie  hope  that  the  products  might  be  found 
ipable  of  convenient  storage,  and  of  being 
sed  with  advantage  for  lightinfi^  purposes,  as 
^ell  as  for  the  varieties  of  fumace-work 
rliich  are  involved  in  so  many  industries. 

Although  the  subject  appears  at  first  sight 
>  bo  a  very  simple  one,  its  investigation  and 
roper  treatment  have  presented  a  vast 
umber  of  difficulties,  which  have  been  in- 
urmountable  to  many  who  gave  their  minds 

0  ft ;  hence,  for  a  long  while,  the  fact  that 
:as  can  be  produced  by  the  contact  of  water- 
apour  witn  incandescent  matter  has  been 
egardod  more  as  an  interesting  laboratory 
xporiment  —  nothing  more.  Nevertheless, 
evoral  went  so  far  as  to  patent  their  ideas, 
>olio\ang  they  had  approached  the  solution 
f  the  problem  of  its  economic  application. 

The  first  patent  was  taken  out  as  long  ago 
8  1824  by  one  Ibbetson.  Within  the  last 
oar  or  two  a  great  many  have  been  applied 
or  and  granted.  Amongst  the  applications 
a  1 888  there  was  one  by  Mr.  B.  A.  Thwaite, 
f  Liverpool,  and  this  was  aooepted  on 
fay  1st,  1888.  Improvements  in  the  manu- 
icture  of  illuminating  gas  from  water  have 
een  recently  patented  by  two  Americans — 
It.  S.  H.  Linn,  of  Bochester,  New  York 
joiiled  June  25,  1889),  and  Mr.  Moreland 
ork,  of  Baltimore  (May  15,  1889).  These 
re  amongst  the  most  recent. 

It  is,  porhaps,  scarcely  possible  to  assert 
lat  there  exists  anywhere  a  method  of 
lanufacturing  water-gas  which  is  the 
X  elusive  property  of  the  inventor.  The 
eneral  idea  is  common  property,  and  those 
rhose  names  are  much  before  the  public  in 
onnection  with  it  have  chiefly  concerned 
hemselves  with  devising  modifications  in 
ho  plant  and  machinery. 

Tlio  manufacture  of  water-gas,  so  long 
he  inventor's  dream,  has  now  been  removed 
rom  the  domain  of  theory  into  that  of 
►ractice,  and  in  the  United  States,  in  Ger- 
aany,  and  Austi-ia,  as  well  as  in  England, 
bs  commercial  success  has  been  realisea. 

The  theory  of  the  manufacturers  of  this 
tew  lighting  and  heating  agent  can  be 
asily  understood  by  those  who  possess 
aerely  an  elementary  knowledge  of  the  prin- 
iples  of  chemistry. 

Steam  consists  of  oxygen  and  hydrogen 
;flses  in  a  state  of  combination  represented 
»y  the  formula  HjO ;  the  only  part  of  the 
iiel  which  need  be  taken  into  consideration 
3  the  carbon.  When  steam  is  led  over  very 
ot  fuel — such  as  coke — it  is  decomposed 
ato  its  elements,  Hydrogen  (11)  and  oxygon 
0) ;  the  oxygen  combines  with  the  carbon  of 
he  burning  fuel,  forming  carbonic-acid  gas 
C/Oi).  The  carbonic-acid  gas,  or  carbonic 
nhydride,  as  it  is  variously  called,  coming 

1  contact  with  more  incandescent  matter  at 
'^Bher  ^mperature,  takes  up  more  carbon, 
nnin^  carbonic  oxide,  thus — 

CO,  +  C  =  2C0. 
^e^  ^e  xesults  of  the  interaction  of  th© 
^^P^K^^U-Vo.  1,878. 


steam  and  heated  coke  is  a  mechanical  mix- 
ture of  carbonic  oxide  and  hydrogen,  and  the 
proportion  of  the  former  constituent  varies 
with  the  temperature. 

If  the  temperature  be  sufficiently  elevated 
no  carbonic  acid  is  formed,  but  only  carbonic 
oxide  and  hydrogen.  The  theoretical  com- 
position of  the  water-gas  is  then — 

Carbonic  oxide  (00)  ....  60  per  cent,  by  volume. 
Hydrogen  CH) 60      „  „        „ 


or — 


100 


Carbonic  oxide  (CO) 94  per  cent,  by  weight. 

Hydrogen  (H)   6 


»» 


M 


If 


100 


If  the  temperature  be  lowered,  the  pro- 
}>ortion  of  carbonic  oxide  becomes  propor- 
tionately decreased,  and  its  nlace  taken  by 
carbonic  -  acid  gas,  until  finally,  if  the 
temperature  be  sufficiently  depressed,  .the 
water-gas  produced  may  have  the  compo- 
sition— 

Carbonic  acid  gas  (CO,) . 
Hydrogen 


33  per  cent,  by  volome. 
66        .. 


or- 


99 


Carbonic-acid  gas 92  per  cent,  by  weight. 

Hydrogen 8 


>» 


>» 


100 
Hence  it  is  obviously  of  ereat  importance  to 
keep  the  temperature  high. 

Tne  chemical  reactions  which  take  place  at 
the  moderately  high  temperatures  used  in 
the  ordinary  manufacture  of  water-gas  may 
be  represented  by  the  following  equations : — 

C     +  2H,0  =  COj  4-  4H  (decomposition  complete 

about  500«). 

CO2+  0        =  2C0  (decomposition    bee  ween 

1,000^  and  1,200^). 

C     +  H,0   =  CO   +  2H  (reaction     complete     at 

highest  temperature) 

Since  the  combustible  emploved  is  never  pure 
carbon,  it  is  necessary  to  take  account  of  the 
action  of  the  super-heated  steam  and  the 
carbonic-acid  gas  on  the  hydrocarbons, 
which,  originally  in  the  coal,  may  yet  par- 
tially remain  in  the  coke,  and  the  most  im- 
portant of  these  is,  according  to  Prof.  Lang, 
marsh-gas  (CH4). 

These  reactions  may  be  represented  by  the 
following  equations : — 

CH.  +H-0=CO  +3Hj 

3C0,  +  CH4=  4C0 1-  2H,0  (between  700*  and  800*). 

It  is  also  necessary  to  consider  the  very  im- 
portant action  of  the  carbonic  oxide  upon  the 
steam. 

According  to  Messrs.  Maumann  and  Pictor 
{yide  Beport  of  the  Germany  Chemical 
Society,  18th  par.  No.  14),  this  reaction  com- 
mences at  about  600",  and  can  be  represented 
thus: — 

CO  +  HjO  -  CO,  +  2H2. 

At  a  temperature  of  900",  10  per  cent,  of 
carbonic-acid  gas  is  produced,  and  this, 
again,  if  it  come  in  contact  witii  the  hotter 
coke  is,  as  before,  converted  into  carbonic 
oxide.  Water-gas,  than,  is  simply  a  mixture 
of  hydrogen  and  carbonic  oxide  gades, 
according  to  theory  containing  variable  pro- 
portions of  marsh-gas,  carbonic-acid  gas, 
nitrogen,  &c.,  whicn  depend  partly  on  the 
presence  of  impurities  in  the  raw  material, 
and  partly  on  tne  ineffidenoy  of  the  method 
of  manufacture. 

There  is  very  much  that  is  common  in  the 
various  plant  and  apparatus  employed. 
Whatever  may  be  the  name  of  the  process, 
there  is'  always  a  "generator,"  which  is 
usually  cylindrical  and  composed  of  boiler- 
plate lined  with  some  fire-resisting  material. 
At  the  base  of  the  generator  is  a  furnace,  and 
the  generator  iteeS  is  stuffed  with  coke  fed 
from  above. 

When  the  generator  is  to  be  started,  the 
operation  of  "blowing  up "  is  first  resorted 
to;  by  means  of  a  steam  jet  exhaust,  the 
mass  of  burning  coke  is  soon  raised  to  a  con- 
dition of  brilliant  incandescence.  This  opera- 
tion forms  what  is  variously  called  "  Siemens 
gas,"  *'  generator  gas  "  or  "  producer  gas." 


After  thi*^  has  been  going  on  for  a  certain 
time  the  valves  are  reversed,  the  steam  is  shut 
off  from  the  exhauster,  and  directed  into  the 
top  of  the  generator,  and  during  this  second 
operation  water-gas  properly  so  called  is 
formed.  The  water-gas  is  conducted  away 
into  **  scrubbers  "  of  the  usual  type,  towers 
filled  with  coke  provided  with  running 
water  ;  it  then  passes  into  gas-holders 
wherein  some  of  the  heavier  impurities  are 
deposited,  then  into  purifiers  containing 
oxide  of  iron,  which  fix  any  carbonic-acid 
gas  that  may  have  been  present ;  it  is  finally 
stored  in  gasometers. 

Amount  the  many  systems  which  have 
been  devised  and  put  to  a  practical  test,  those 
of  Strong,  Lowe,  Darling,  Ttssie  du  Motay, 
and  D wight  are  chiefly  known.  The  system 
in  vogue  in  America  is  that  of  Lowe ;  while 
in  Europe  Strong's  method  is  in  most  ceneral 
use.  Lowe's  system  has  been  modified  by 
Grang;er,  of  Philadelphia,  and  this  method  is 
especially  concerned  with  the  manufacture 
of  water-gas  for  lighting  purposes.  The  gas, 
consisting  of  the  usual  mixtui*e  of  carbonic 
oxide  ana  hydrogen,  is  produced  by  passing 
steam  over  incandescent  anthi^acite,  and  then 
it  is  treated,  while  still  waim,  with  gaseous 
hydrocarbons  derived  from  petroleum  resi- 
dues. The  increase  of  illuminating  power, 
thus  conferred  upon  the  crude  water-^as 
renders  it  a  very  efficient  medium  for  lightmg 
purposes.  Water-gas  prepared  by  Granger's 
improved  method  requires  very  little  puri- 
fication. It  is  passed  into  a  scrubber,  and 
then  treated  with  warm  water,  then  into  a 
(x>ndenser  which  retains  various  solid  and 
liquid  impurities,  and  finally  stored  in  a 
gasometer.  Mr.  G.  Moore,  whose  report  on 
this  gas  is  very  complete,  gives  the  following 
analysis : — 

Watbb-Oab  Befobr  beiku  Tbeateo  with 
Hydbocabboxs. 

Hydrogen    62*88 

Carbonic  oxide  (CO)    36  80 

Carbonic  acid  gaa  (CO-j) 3'47 

Nitax>gen 4-69 

Marahgas  2*16 

100-00 
Watbb-Oab  Afteb  bbino  Treated  ytxsa.  Hydbo- 

CABOUN  (Two  BaUPLKh), 

(A) 

Hydrogen  37*20 

Carbonic  oxide  (CO) 28-M 

Carbonic  add  gaa  (CfOa)    O'U 

Nitat)gen    S-M 

Manhgaa 18'B8 

Ethylene 11-29 

Propylene 0*00 

Benkol  yaiKrar 1*53 

Oxygen  0*06 

100*00 


(B) 
35-8S 

23-58 

0-30 

8-8IV 

20-95 

12-80- 

0-00 

2-6a 

0-01 
100-00 


Tw«-i#^  i Theoretioal   05825 

^'"^^'y  I  Practical    CWIS 


...      0-6057 
...      0-6018 

Temperature  of  the  flame  2903^     2886^ 

Heating  power    5380       6630 

Lighting  power  22*06        25-31 

A  cuhic  m^tre  of  this  gas  was  produced  by 
using  O'oS  kilogrammes  of  antnracite  and 
about  18  litres  (3  petroleum  i-esidue. 

Strong's  method  briefly  consists  in  forcing 
the  first  products  of  combustion  (producer  gas) 
into  one  or  inore  recuperators  lined  with  nre- 
brick,  and  containing  burning  coke  at  a  very 
high  temperature ;  then  steam  is  introduced 
in  an  opposite  direction,  and  the  whole  forced 
back  into  the  generator.  When  illuminating 
gas  is  required  by  this  method,  it  is  sufficient 
to  mix  hydrocarbons  with  the  Bteam. 

Strong  s  system  is  at  work  at  Essen, 
Hoerde  (Westphalia),  Witkowitz  (Moravia)^ 
Leeds,  &c. 

The  flame  of  oxide  water-gas  that  has  not 
been  treated  with  any  hydrocarbon  is  not  of 
itself  luminous — ^it  is  of  a  i>ale  blue  colour  ; 
but  the  tem^rature  of  combustion  is  tre- 
mendously high,  being,  it  is  said,  often 
2,772®  Eahr.  hotter  thwi  the  flame  of  coal- 
gas. 

The  value  of  such  a  source  of  high  tcm- 
pei*ature  for  many  kinds  of  for^e  andfui'nace 
work  cannot  be  over-estimated,  and  instal- 
lations of  plant  are  being  sot  up  for  the  most 
varied  purposes. 
It  is  said  that,  by  some  methods,  no  less 
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than  loO.OOOc.ft.  of  -rater-gss  for  heating 
puraiaes  may  be  obtained  from  ono  ton  of 
coal,  at  tho  roto  of  20.000c.ft,  per  hour, 
vheieiM,  according  to  Ure  ("Dictionary  ol 
Arta  and  UaDuTactiu-cs  "],  ono  ton  of  good 
krerage  coal  only  produoee  10,000c,ft.  of 
coal-gas,  and  ono  rotort  generally  takes 
twenfy-toor  hours  to  do  it, 

Tba  intense  heat  of  the  vater-gas  flame 
suggested  the  employment  of  some  refractory 
material  which  should  be  capable  of  becoming 
brillidntly  incandescent.  As  is  well  known, 
cylinders  of  lime  have  long  been  employed 
in  connection  with  the  oxy-hydrogen  lime- 
light. Lime  .was  also  tried  vi^  wat«r- 
gaa ;  but  the  best  results  were  obtained  by 
the  use  of  calcined  magnesia  in  the  form  of 
small  "combs."  These  are  found 
fairly  durable,  and  cost  only  1^  each. 

In  some  methods  the  "producer" 
wasted,  but  others  store  it  in  a  special 
crasometer,  for  it  is  too  useful  to  be  lost. 
When  both  water-gas  and  producer-gas  are 
stored  the  coet  is  ridiculously  small,  being 
less  than  Jd.  per  thousand  cubic  feet. 

IHie  economical  aspect  of  the  employment 
of  water-gas  is  obvious  from  what  has 
already  been  said.  It  also  has  another  and 
no  less  important  aspect.  The  impurities  of 
coal-gas,  m  spite  of  all  precautions,  are 
notorious.  To  Dreathe  an  atmosphere  con- 
tinually in  roome  imperfectly  ventilated,  as 
most  rooms  are,  and  hght«d  by  coal-gas,  is 
positively  dangerous  to  health.  Now,  the 
products  of  combustion  of  purified  water- 
gas,  when  used  for  illuminating  purposes 
with  the  mogneeia  combs,  are  simply  car- 
bonic-acid gas  and  water.  There  is  no 
sulphur  to  form  sulphuric  acid,  nor  any 
other  dangerous  component.  Moreover,-  a 
reference  to  the  amount  of  air  consumed 
shows  at  once  the  Banitair  superiority  of 
water-gas  over  coal-gas.     Thus — 

left,  coal-gna  reqoirea  ->-2c.tt.  of  all 
left,  watci-gaa      „         2-2        „ 

fliat  is,  3c.ft.  more  air  available  .'or  breath- 


:'=_fi 


ing  purposes.  Doubtless  this  innovation  is 
de^jtinea  to  produce  somethinf  akiu  to  a 
revolution  in  heating  and  lighting  opera- 
tions, for  the  great  point  in  its  favour  is  its 
cheaprui'.  anil  that  of  itself  is  sufficient  to 
commend  it  in  these  19th-centur7  days. 
It  remains  to  be  added  that  in  Ami 
already  there  is  a  publication  devoted  to  its 
interests — namely,  the  Waler-Gaa  Journal, 
which  appears  every  month  at  Fhitodelphia. 


A  KOSEL  LOCOXOTIVE.-XVI. 

Socentrtoa. 

XirE  will  now  take  the  sections  of  the  valve- 
iY  gear  in  detail,  and  describe  their  coq< 
struction  and  methods  of  fitting  up.  We  shall 
properly  reeard  the  eccentrics  as  meriting  our 
first  notice,  bccanse  they  are  the  prime  factors  tn 

The  diagTKm,  Tig.  S4,  gives  us  the  alemonts 
of  the  eccentric  deei^-  llarlt  a  horizontal  line, 
A  B,  and  a  second  line,  C  B,  peipendiciilar  to  it. 
From  the  intersection  of  these  Htrike  a  circle,  E, 
equal  in  diameter  to  the  intended  travel  of  the 
valve — in  this  case  \\a.  This  will  equal  twice 
the  throw  of  the  eccentric.  Paisllel  with  C  D, 
and  at  a  distance  from  it  equal  to  the  inteniied 
lap  of  the  valve  ■  sVin-  +  't«  lead  =|'iin.,  lay 
down  line  F  O.  Diagonals,  J,  drawn  from  the 
centre  O  to  the  points  of  intersection  H  I,  will 
represent  the  angle  f  of  advance  of  the  eccentrics, 
and  tbo  centres  H  I  will  he  the  centres  of  the 
».  The  distance  K'will  equal  the  maii- 
distance  open  to  steam  with  the  valve  in 
cl.      The    diagram    shows  the  precise 


gear,  and  I  that  for  backward  gear. 
Eccentric  sheaves  arc  necessarily  cast  in  halves 
get  them  over  their  Bilce-  But  they  aro  either 
aiio  singly  or  in  pairs.  The  single  eccentric 
-e  divided  through  the  centre  of  the  bore,  and 
-^  right  angles  with  the  axis  of  greatest  eccen- 
tricity, Fig-  S-3.    The  smaller  portion,  .A,  is  made 


of  wrought  iron,  the  larger,  B,  ofciAinc-' 
"ej'Iinder  metal"  quality;  studs  C  are  ^I■■- 
into  the  wrought  iron,  and  eoUars  ire  iIti-:- 
throngh  those  ends  of  the  stnda  which  put  c 
the  cast-iron  portion.  The  eccentric  its'- 
being  set  in  theii  correct  pontiona  onthciil 
keyways  are  cut  to  correspond,  and  the  ilia^^ 


through  the  bore ;  hut  the  two  IuItm  rt'- 
fonn  the  pair  for  back  and  fore  gear  ut  oi 
together,  so  saving  the  trouble  of  adiiutiiiga- 
aingle  sheave  separately  from  its  fello*'.  '^ 
two  castings  are  then  screwed  together,  tlie  )eJ 
of  the  screws  being  countcniink.  The  ;ciil  ''- 
the  castings  ia  then  made  along  the  lino  A  B  s 
Fig-  84. 

Keys  are  somewhat  objectionable  in  ecraiui 
sheaves,  because  of  the  weakening  of  tlie  u!:! 
due  to  the  cutting  out  of  the  key -beds.  ^ 
looomotive  engineers,  therefore,  dispeiut  ^c 
these :  then  the  sheaves  are  made  aa  j  ust  laacA 
but  Ups  or  claws  are  cast  upon  the  mde>  of  '^ 
sheaves  to  lay  against  the  edges  of  the  (n^ 
webs  by  which  they  are  driven,  fiotli  ^ 
WorsdeU  and  Mr.  Stroudley  adopt  thia  metkii 

Fig.  Be  shows  the  eccentrics  for  the  nic^ 
For  Uie  Luge  port  of  the  sheave  we  nuke  a  W^ 
with  a  print  for  coring  the  lightening  hiuh  >^ 
cut  out  a  hole  for  the  axle  to  Sin.  diim^ 
Prepare  a  bit  of  wrought  iron  for  UiB  amill  isr- 
and  rough  it  to  outhue.  Fit  and  bolt  thii  b>  — 
cast  iron  before  reducing  the  faces  to  tzjin 
Uiiokness.     It  is  well  to  file  a  check,  uik*'.. 

,  portly  to  take  a  portion  of  stress  off  thi?  W:'. 
..  td  to  lAord  a  trifle  more  of  hold  to  the  m<' 
threads.  Wo  Cap  into  the  vronght  inn  in  pn 
ference  to  tipping  into  the  east  iron,  l«ai»  ' 
cleaner  threiid  can  be  cut  in  the  finl-D!>a'<^ 
material.  This  means  the  drilling  of  di*P  ^^ 
through  the  cast-iron  portion  of  the  ibn". 
But  the  screws  are  turned  parallel,  and  itot» 
across  the  top,  to  be  driven  in  with  a  fi**' 
driver  which  will  be  circnlai  in  aoctioo  uJ^ 
suitable  diameter  to  pass  deeply  into  tlu.'  diiliK 
holes.  The  holes  had  better  be  drilled  H* 
through  the  cast  iron,  and  then  tbeac  i°  f 
wrought  iron  marked  therefrom,  and  iii^"^ 
email  enough  for  taping.  When  thi*  ii  J' ' 
and  the  halves  united  securely  with  theiiiT'o 
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tiie  eccentric  sheavM  will  be  turned.  In  the  firat 
place,  tnra  the  two  fiice*,  making  the  sheave 
|-,Vio.  thick,  clipping  the  periphery  of  the 
sheave  in  the  jawe  ol  the  dog  chuck,  or  oven 
driving  it  into  a  chock  of  hard  wood.  Set  the 
ercentric  sheave  next  so  that  the  joint  coincides 
with  the  centre  of  the  lathe,  and  bore  the  hole, 
oaiDK,  not  a  drill,  but  a  small  aide  roughing  tool 
for  the  purpose.  The  sbeiive  must  neit  be  set 
out  of  centre  veiy  exactly  to  tnin  the  outside. 
It  cannot,  therefore,  be  pin<Jied  on  the  outside, 
but  most  be  held  in  such  a  manner  that  the  out- 
side will  be  left  clear  for  taming.  There  are 
more  ways  than  one  of  doisg  this,  but  the  best 
and  dmpieet  is  to  make  a  chucking  plate  specially 
for  the  pnrpcae.  This,  Fig.  BT,  isaplaio-tumed 
disc,  A,  havingastud,  B,  turned  in  one  with  it  to 
the  diujneter  ot  the  hole  bored  in  the  sheave  C, 
and  with  the  amount  of  eccentricity,  D,  required; 
and  there  is  the  farther  advantage  that  any 
number  of  eccentrics  which  are  tnnied  npon  the 
plate  will  have  precisely  the  same  quantity  of 
throw.  As  the  figure  is  drawn,  the  outaide  of 
the  disc  ig  alipped  concentrically  in  the  dog 
chuck,  and  then  the  eccentric  sheave  is  in  the 
proper  position  for  taming.  But  the  chocking 
plate  need  not  be  circular.  It  may  be  rectan- 
gular ;  but  then  it  will  be  necessary  to  line  out 
the  sheave  and  adjust  its  outside  diameter  in  the 
latte  by  the  scribed  and  centre-popped  drcle. 
The  circular  chocking  plate  eaves  tnu  trouble. 
When  the  sheavea  are  tamed,  the  holes  aver  the 
screw-breads  may  be  filled  in  with  white  metal. 

To  hold  the  eccentric  on  the  stud,  a  hey  G  is 
used.  We  suppose  we  shall  key  the  eccentrics 
on  the  axle,  uid  the  keywkya  which  will  be 
required  in  the  sheaves  can  be  cut  at  once. 
Having  a  corresponding  keyvav  cut  in  the  stud 
of  the  chucking  plate,  we  can  key  the  sheave 
the  stud,  and  so  secure  it  during  turning,  and 
there  will  be  the  advantage  that  all  the  ke^wa^ 
in  the  sheaves  will  occupy  tbe  same  posiuon  u> 
relation  to  the  tail  of  the  sheave. 

A  templet  will  be  osed  when  turcing  the  out- 
ride.    It  will  be  of  the  shape  in  Fig.  KS,  and  ii 
'         tbe  turning  of  the  sheave  and  the  boring  of  the 
I         straps  some  care  will  be  necessary  in  order  to 
ingure  that  correspondence  without  which  their 
mutual  fitting  will  be  either  too   slack   o 
'         tight.     A  common  nnt-headed  stud  with  a  lock 
I         nut  is  fitted  at  I  to  tighten  the  sheave  in  positii 


Them 


iking  and  fitting  of  the  straps  E,  Fig. 
ows: — Two  half-pattema  are  cut  i 


a  follows: — Two  half-pattei 
solid  wood,  being  like  their  castings,  withallow' 
luices  ot  Ain.  in  the  bore,  and  on  the  fiicea  for 
machining.  The  joint  faces  are  fitted,  bolt-holes 
drilled,  bolts  F  inserted,  tbe  strap  pinched  in  a 
dog  chuck,  and  one  face  turned,  and  the  Bboulder 
next  that  face  bored.  The  strap  is  then  re- 
chucked,  the  oppoute  face  turned  to  j-j^in,,  and 
the  bore  finished.  A  templet,  the  reverse  of  that 
employed  for  turning  the  sheave,  is  used.  Ob- 
serve that  the  straps  are  turned  a  trifie  thinner 
than  the  sheave,  so  that  they  shall  not  rub  against 
each  other  in  working.  On  removing  from  the 
lathe  the  outaidea  of  the  lu^  O  are  Sled  true  and 
smooth,  and  the  oil-hole  H  drilled  and  counter- 
sunk. A  siphon  arrangement,  and  a  cover  tothe 
oil  receptacle  would  be  used  in  practice. 
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B£FLBCT0E8  FOB  GAS  AKD  OTSSS. 

LIQHTS. 

IT  is  well  known  to  those  who  use  their  eyes 
that  a  great  deal  of  the  hght  from  our  st 
lamps  and  others  is  wasted,  simply  because 
directed  where  it  is  not  wanted  ;  but  although 
several  attempts  have  been  made  to  utilise  the 
wasted  light  no  Buccesaful  invention  has  been 
introduced  as  yet.  Mr,  Cobbo,  a  tJieatrical 
manager,  of  Bemers- street,  London,  has  taken 
out  patents  in  18BT  iuid  last  year,  for  devices 
which  enable  the  light  to  be  either  thrown 
directly  down,  as  with  ordinary  lamps  provided 
with  a  shade,  or  diffused  throughout  the  room 
apartment  without  the  direct  rays  coming 
contact  with  the  eye.  Fig.  1  ropreaenta  a  hang- 
ing oil-lamp  with  the  reflector  in  section  and  m 
position  to  throw  the  light  upwards.  Fig.  2  is  a 
like  view  when  the  reflector  ia  in  poeiCion  to 
throw  the  light  downwards,  and  exposing  the 
naked  tight  nee  from  the  shade.  Fig.  3  repre- 
sents an  ordinary  standing  or  table-lamp,  the 
reflector  being  shown  in  section  and  in  position 
to  throw  the  light  upwards.  Fig.  1  ia  n  like 
view  with  the  reflector  in  position  to  throw  the 
light  downwards,  and  Fig.  S  is  a  detached  sec- 


tional elevation  of  the  flame- shielding  ring 
rfiown  in  Figs.  3  and  4.  In  Figs.  1  and  2  the 
lamp  A  is  shown  as  being  support^l  by  a  suitable 
frame  carried  by  rods,  a  a,  which  ore  connected  by 
cords,  6  b,  with  the  weight  B,  from  which  cords  or 
rods,  e  1,  dracend  to  the  shade  or  refiector  D.  The 
shade  D  is  formed  of  practically  two  truncated 
cones,  d  (P,  attached  at  their  smaller  ends  as 
shown.  With  (hifl  construction,  if  the  lamp- 
frame  be  lowered,  the  shade  will  bo  correspond- 
ingly raised.  If  the  shade,  or  refiector  be  made 
of  opaque  or  non- light -conducting  material, 
huch  as  metal  or  cardboard,  when  it  ia  in  the 
podtLon  shown  in  Fig.  1,  the  light  and  the 
greater  part  of  the  heat  will  be  reflected  upward 
to  the  ceiling  and  higher  port  of  the  wbUs  of  the 
room,  whence  it  is  evenly  diffused  throughout 
■  without  practically  costing  shadows 


ordinary  oil-lump,  it  is  evident  that  it  may  be 
also  used  with  gas,  electric,  or  other  artificial 
light.  _^^_^^^_^ 

HEAT-ESaiHES  OTHER  THAH 
STEAM.-IV,* 

■  HATE  for  a  lona  time  been  conudering  whether 
it  was  not  posuble  to  divide  the  vanous  sorts 
'  "  heat-enginee  oUier  than  steam  " 


downwards,  as  with  the  ordinary  lamp,  the 
refiector  is  so  separated  from  the  flame- level  as  to 
secure  this  end,  as  shown  in  Fig.  2  :  but  in  this 
case  the  reflected  light  has  all  the  disadvantages 
common  to  the  ordinary  lamp,  although  the 
objectionable  fEature  of  having  the  light  practi- 
ci^y  exposed  on  the  line  of  sight  may,  to  i 
certain  extent,  be  overcome  by  the  use  of  a  ring 
or  deeve  E,  ot  opaque  or  semi-oiMJiue  material, 
such  as  opal  glass,  oiled  paper,  or  similar  material 
(eis  shown  in  Figs.  3,  4,  and  5],  adapted  to  be 
carried  by  the  shade,  and  of  a  length  sufficient 
to  practically  surround  the  fiame  when  the 
reflector  is  raised,  as  shown  in  Fig.  4,  in  which, 
as  in  Fig.  3,  the  entire  shade  is  shown  as  being 
carried  by  a  toothed  rack  F  which  passes  througE 
both  reflectors.  Although  in  the  drawings  tiu 
invention  ie  illastiated  as  being  applied  to  an 


it  scientiflcaLy  correct 

, ,  j[  gaa-enginoa,  and  ol 

ia  popularly  done— because, 
fact,  these  are  all  hot-air  engines,  "►  ""  "■" 
whole,  I  think  it  ia  better  in  our  easel-  _ 

popular  division,  even  though  it  is  scienlifically  m 


pOBBibte ;  and  although  it 
to  speak  of  hot-aii  e — '- 
petroleum- engines,  t 


M  to  follow  ths 
-  "caUyin- 
therelore,  first  to  consider 
"Hot-Air  fingmes,"  then  ■■  Oas- Engines,'*  and 
then  "  Petroleum  and  other  forms  of  Heat  Engine, 
always  using  these  titles  in  their  popular  sense. 

One  ol  the  earUeat  auocemlul  hot-air  engines  wos 
that  invented  and  polented  by  the  Rev,  J,  R. 
Stirling  and  his  brother,  in  the  year  1827. 

We  have  already  oonsidBred  what  LS  the  effect 
produced  by  increasing  the  temperature  of  an 
mclosed  volume  of  a  gas  such  as  air,  the  volome 
remaining  oonatant ;  and  I  havs  also  shown  you 
the  effect  ol  increase  of  temperature  on  a  volume  ol 
air-the  pressure  remaining  constant,  but  the  air 
aipandmg  as  heat  waa  applied ;  and  you  wiU  have 
reahsed  that  an  ideal  heat  engine  for  power 
purpoBBs  would  give  the  greatest  effldenCT  il 
tamoBg  other  advantages  ot  which  we  shall  have 
hereafter  to  speak)  all  increases  ot  temperatiu^  m 
the  working  agent  were    made    with  i^  -"'■■"'■ 
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remaixiini^  constant  (or  even,  it  may  be,  being 
lessened),  anvl  all  decreases  of  temperature  were 
due  to  tne  transformation  of  heat  into  work  during 
expansion. 

But  to  constnict  a  hot-air  on^e  such  as  this,  in 
which  a  reasonable  power  might  be  developed, 
would  require,  among  other  things,  enormous 
cylinders;  for  the  pressure  at  whidi  the  engine 
would  work  would  practically  be  extremely  k>w, 
and  the  element  of  time  would  become  of  great 
importance,  i.e.,  the  time  necessary  to  impart  the 
large  quautity  of  heat  to  the  air,  and  to  cool  it,  at 
each  stroke  would  be  considerable,  with  the  result 
that  the  speed  of  the  engine  would  bo  low.  There 
is  a  device  callod  a  "  regenerator,'^  included  in  the 
first  patent  of  Stirling,  which  to  some  extent  meets 
this  ai£Sculty,  and  wnich,  in  other  forms,  is  one  of 
the  most  important  devices  in  the  arts  and  manu- 
factures. 

Let  me  try  to  illustrate  to  you  what  the  principle 
of  the  regenerator  is,  and  let  me  try  first  to  define, 
pithily,  the  sense  in  which  the  word  is  here  used. 
A  regenerator  is  roally  a  heat  *' filter,'*  that  is  to 
say,  the  heat  is  filtered  out  of  tue  hot  air  or  of  any 
hot  gas  %>aasing  through  it.  The  apparatus  con- 
sists of  a  series  of  araorbing  surfaces— usually  in 
hot-air  engines  there  is  a  metal  box  filled  with 
numerous  thin  plates,  in  contact  with  wldch  ^e 
hot  air  or  hot  gases  >ire  caused  to  pass,  and  in  doing 
80  they  give  up  tho  heat  they  contain  to  these 
plates  or  surfaces,  and  the  hot  air  or  hot  gas  leavra 
the  further  side  of  the  regenerator  at  a  temperature 
much  lower  than  that  which  it  had  on  entering  it, 
because  it  has  given  up  to  the  surfaces  presented  to 
it  a  portion  of  the  heat  which  it  contains. 

Now,  if  the  current  of  air  or  of  gas  be  reversed 
(or  if  the  cool  air  or  gas  be  allowed  to  pass  in  the 
opposite  direction,  back  through  the  regenerator)', 
it  will  re-pick  up  the  heat  which  had  been  left 
behind  on  the  first  joumev,  and  will  leave  the 
regenerator  at  almost  as  high  a  temperature  as  that 
which  the  hot  gas  ha^  on  first  entenns  it. 

In  Stirling's  device  air  waa  supplied  to  a  cylinder 
or  air  vessel  at  a  pressure  of  about  1501b.  on  the 
square  inch  by  means  of  a  small  pump  attached  to 
the  engine,  which  was  worked  from  the  cylinder, 
the  pump  serving  also  to  make  up  any  loss  of  air 
by'leakage,  or  otLerwiso.  There  were  two  of  these 
cylinders,  each  with  its  own  piston  or  displacer. 
and  with  its  own  regenerator.  One  was  attached 
to  one  end  of  the  working  cylinder  of  the  engine, 
and  the  other  to  the  other  end  of  this  cylinder. 

Let  me  point  out  to  you  what  are  the  peculiarities 
of  Stirling's  engine.  First,  the  air,  by  tne  alternate 
heating  and  cooling  of  which  it  is  worked,  has  an 
initial  pressure  imparted  to  it  of  I50ib.  on  the  square 
inch,  and  at  this  pressure  it  is  maintained,  as  against 
loss  by  leakage  or  otherwise,  by  means  of  a  small 
air-pump. 

Let  us  now  examine  another  hot-air  engine,  on^ 
of  even  earlier  date  than  that  of  Stirling's  first 
patent  of  1827.  It  is  certain  that  no  record  of  the 
history  of  hot-air  engines  would  be  complete  with- 
out mention  of  the  name  of  John  Ericsson,  who 
died  in  America  (the  country  of  his  adoption)  as 
recently  as  March  the  8th  last.  He  was  an  en- 
gineering genius.  To  him  the  invention  of  the 
screw  propeller  is  sometimeB  attributed ;  he  is 
credited  with  designing  and  building  the  first  real 
ironclad,  completing  it  in  100  days  from  the  laying 
of  the  keel-plate.  A  steamer  fitted  with  a 
"caloric"  engine,  as  he  called  it— a  hot-air 
engine  really — on  his  principle,  was  built  and 
successfully  tried.  This  engine  was  deftiffned  to 
develop  as  much  as  GOOH.P.  His  patent  is  dated 
1826.  Ton  will  see  that  tho  engine  ^own  here  is 
a  nuxed  aii*  and  steam  engine.  The  atmospheric 
air,  or  a  portion  of  it,  having  first  been  used  for  the 
combustion  of  solid  fuel  under  a  steam  boHer,  was 
therelnr  heated  and  was  afterwards  used,  together 
with  the  hot  gases  produced  by  combustion,  to  act 
in  an  ordinary  working  oyliader,  and  thus  assist 
the  steam  engine.  In  an  alternative  engine 
described  in  this  patent,  the  hot  products  of 
combustion  could  be  mixed  with  the  steam  from 
the  boiler,  and  the  two  together  could  be  used  in 
the  same  cylinder  of  the  engine.  You  will  realise 
that  the  essence  of  this  invention  of  Ericsson's,  as 
compared  with  that  of  Stirling's,  is  that  in  Encs- 
Bon's  engine  a  portion  of  the  air  was  passed  directly 
through  the  fire,  and  the  gases  of  the  products  of 
combustion  themselves  were  used  directly  in  the 
power  cylinder,  and  were  exhausted  after  com- 
pleting their  work,  while  in  Stirling's  engine  the  air 
was  heated,  first  by  the  reg[enerator  and  then  by 
being  brought  into  contact  with  a  hot  diaphragm  or 
plate  of  metal,  the  fire  being  on  one  side  of  this 
and  the  air  upon  the  other,  the  two  not  coming 
directly  into  contact  with  each  other ;  further,  the 
air  wa^  not  exhausted  at  the  completion  of  each 
stroke,  but  was  used  over  and  over  again.  Broadly 
speaking,  these  two  engines  represent  the  two  great 
classes  of  hot-air  engines : 

In  the  one,  the  air  to  be  used  in  the  power 
cylinder,  is  passed  directly  through  the  fire,  and 
goes,  with  tho  gases  produced  by  combustion,  into 
the  power  cylinder.  In  the  other  class,  the  air  does 
not  come  into  direct  contact  with  the  fuel,  but  is 

eated  through  an  intervening  plate  of  metal. 


In  an  engine  of  either  class,  a  fresh  charge  of  air 
may  be  drawn  in  for  every  stroke,  the  air  may  be 
used  under  an  initial  pressuro,  or  at  atmospheric 
pressure,  and  m&j  be  exhausted  from  the  engine 
when  it  has  done  its  work,  or  the  same  air  may  be 
used  continually,  the  power  then  being  obtained  by 
heating  and  cooling  it  for  each  stroke. 

These  hot-air  engines  of  Stirling's  and  of  Erics- 
son's— ^the  earliest  as  they  were — contained  all  the 
elements  of  practical  success  which,  so  far  as  we 
now  know,  are  capable  of  being  usefully  employed 
in  similar  engines. 

If  this  is  so,  you  may  ask  me — ^Why  did  they  faO 
to  become  more  popular  ?  Well,  they  failed  from 
practiced  reasons— practical  difficulties  arising  from 
working^  and  manufacture;  and  as  these  practical 
difficulties  and  practical  reasons  are  those  which 
limit  the  useful  effect  to  be  obtained  from  any  hot- 
air  engines — ^popularly  so-called — ^it  may  be  as  well 
to  briefly  consider  tiiem  at  this  stage. 

As  I  have  said,  Stirling's  engines  had  the  heat 
transmitted  to  the  working  agent — ^the  air — ^through 
the  thickness  of  the  cast-iron  air  vessel  shown  on 
the  diagram. 

Now  air  is  practically  very  difficult  indeed  to 
heat ;  it  is  one  of  the  worst  conductors  of  heat  we 
know,  and  it  is  impossible  in  such  an  engine  to 
transit  the  necessary  quantity  of  heat  to  the  air 
sufiiciently  rapidly,  unless  the  surface  exposed  is 
very  large. 

Yeiy  low  maximum  temperatures,  as  a  fact,  are 
obtained  with  engines  such  as  the  "Stirling," 
where  the  heat  is  transmitted  througn  the  thickness 
of  a  metal  plate.  In  a  Stirling  engine  indicating  as 
much  as  37H.P.,  the  maximum  initial  temperature 
was  only  about  650°  Fahr.,  and  the  final  tempera- 
ture only  about  160°,  and  to  obtain  this  difference 
of  temperature  a  machine,  or  engine,  was  required 
so  bulky  as  to  weigh  a  little  more  than  one  ton  for 
each  indicated  horse-power  that  was  obtained.  In 
the  steam-enffine  of  a  torpedo  boat  the  indicated 
horse-power  is  obtained  from  as  small  a  weight  as 
451b.,  including  in  this  the  proportion  of  weight  of 
the  boiler  and  of  its  water. 

Further,  the  high  temperatures  to  which  the 
heating  vessels  of  such  hot-air  engines  must  be 
subjected  in  order  that  the  temperature  of  the  air 
shall  be  raised  as  high  as  possible,  cause  these 
ve&sels  to  be  rapidly  burnt  out  and  destroyed. 

You  may  say  that,  if  this  plan  of  working  of 
Stirling's,  where  the  heat  was  transmitted  through 
a  metal  plate,  was  a  failure,  why  not  let  the  m'e 
bum  directly  in  the  air  which  has  to  be  heated,  still 
uainff  this  air  undor  an  initial  pressure  as  Staling 
didr  This  plan  has  been  tried  in  the  Wenham 
engine — one  of  the  most  successful  of  the  more 
recent  hot-air  engines — and  in  other  similar 
en^es;  but,  on  consideration,  you  will  see  that 
this  plan  has  also  its  disadvantages.  You  will  see 
that  the  air,  after  it  has  passed  through  the  fire, 
and  has  done  its  work,  must  be  exhausted  from  the 
engine,  for  fresh  air  is  required  to  support  com- 
bustion, thus  losing  that  portion  of  the  heat  taken 
away  in  the  air  when  it  is  exhausted.  You  will  also 
see  that  as  the  fire  must  be  stoked,  or,  in  other 
words,  as  fresh  fuel  must  be  supplied  to  it,  this 
must  be  done  without  permitting  the  air  which  is 
under  pressure  to  escape.  Further,  it  is  found,  in 
practice,  that  where  tne  fire  is  directiy  in  contact 
with  the  air  used  for  a  working  agent,  wis  air  takes 
up,  in  its  passage  through  or  over  the  fire,  grit  and 
ashes,  which  cause  friction  and  rapid  wear  in  the 
metal  surfaces  in  moving  contact. 

This  brings  me  to  the  question  of  lubrieation, 
which  has  been  a  souree  of  great  difficulty.  'With 
the  high  temperatures,  which  can  alone  be  econo- 
mical, either  lubrication  ib  insufficient,  with  the 
result  that  the  friction  is  great,  or  if  lubrication  is 
at  all  satisfactory,  then  it  can  only  be  carried  out 
at  great  cost,  and  with  some  such  material  as 
plumbago. 

One  further  and  almost  insuperable  practical 
difficulty  connected  with  this  class  of  hot-air 
engines  has  been  found,  and  that  is  the  difficulty 
of  keeping  the  various  joints  tight,  and  avoiding 
leakage.  The  high  and  constantiy  varying  tem- 
peiutures  cause  unequal  expansion  of  the  metiUs  of 
which  the  heating  vessels  and  working  cylinders  are 
composed,  with  the  result  that  these  are  warped  and 
twisted.  Further,  it  does  not  at  all  follow  that  a 
joint  which  is  satisfactory  when  the  metals  in  con- 
tact are  cold,  and  is  then  capable  of  standing  suffi- 
ciently high  air  pressures,  will  be  equally  satis- 
factory when  the  metals  are  hot,  or  when  tney  are 
subjected  to  numerous  and  rapid  variations  of 
temperature.  In  addition  to  this,  a  leakage  of  air, 
which  is  (onlike  a  leakage  of  steam)  invisible,  is 
not  so  simple  a  matter  to  detect ;  and  thue  the  leak 
may  only  make  its  presence  known  by  the  lessening 
of  the  pressure  ana  of  the  speed  of  the  engine,  or 
by  its  stoppage  altogether.  A^ain,  in  this  class  of 
hot-air  engines,  where  the  air  is  used  under  initial 
pressure,  valves  of  some  kind  are  absolutely  neces- 
sary, and  these  are  great  sources  of 'troublp,  the 
difficulty  being  to  keep  them  tight.  The  hi^ 
temperatures  cause  warping,  and  the  ashes  and 
grit  cause  scoring,  of  the  sunaces  in  contact. 

Professor  Rankine,  in  his  work  on  the  steam- 
engine,  discussed  very  fully  the  various  advantages 
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and  disadvanta^  to  be  obtained  from  the  Q»of 
hot  air  in  motive-power  en^nes.  llietk.MtC^ 
conclusions  at  which  he  amved  wer»  stmosit  - 
favour  of  such  engines,  but  the  prsc^cal  dL^cul"^ 
I  have  enumerated,  and  other  minor  pmxicii  «*£. 
culties  which  exist,  have  up  tothepi«aeQtprcTfr<i>/| 
an  extended  use  of  hot-air  engines  exofpt  tor  r^ 
powers. 

In  the  two  forma  of  hot-air  esigines  wkid)  n 
most  generally  in  use  nowadays  in  Enghiid,  n 
design  is  anch  as  to  eliminate  most  of  thsw  pK*>j 
difficulties,  but  even  in  these  the  power  obUiLtc'i 
small  in  comparison  with  the  weint  o(  the  eopi 

The  *'Kid!er"  engine  is  one  which  is  sx pr»^ 
largely  used  for  small  powers.  It  illiutntes  tfrj 
sat^actorily  the  various  advantages  oVtainM  i 
those  engines  where  the  air  is  uaed  over  vA  ct« 
again,  and  is  never  exhausted  from  the  fny-^ 
being  heated  by  the  external  anplioation  of  ba'  t» 
a  veniel  or  cylmder  in  which  tne  air  is  contuMj. 

I  have  here  a  working  cardboard  modd  ^^f  thi  | 
engine.  You  will  see  from  this  that  thereut  tR 
vertical  cylinders,  each  of  which  has  iu  it  a  pajt, 
or  pluxiger,  their  strokes  and  diameters,  lim^a  I 
not  being  equal ;  that  in  the  power  cviinda,  • 
which  the  air  is  heated,  being  the  larger.  ()&-v< 
these  may  be  called  tne  oompresaioD  pliia^  c 
displacer,  and  the  other  may  be  caUeath^ufv 
plunger.  You  wfll  see  that  from  each  of  tLo.! 
connecting-rod  is  taken,  these  rods  being  otiiijj 
to  two  cranks,  one  on  each  end  ot  the  cruk-itfii 
this  shaft  canying  the  flywheel  in  the  midiUe  sA  a 
length.  The  cranks  are  placed  at  such  u  taik 
with  regard  to  each  other,  that  when  one  it  tiu 
bottom  of  its  stroke,  the  crank  of  the  power  ploj^ff 
is  slightly  above  the  middle  of  its  stroke.  Iiuq^I 
see  that  under  the  power  cylinder  there  it  thi  tr 
and  surrounding  the  cylinder  in  which  the  di^{!ilr^ 
works,  there  is  a  water  jacket  for  cooling. 

Let  us  now  move  this  working  model,  and  Irt  l 
place  the  plunger  power  at  the  bottom  of  its  ^a 
You  will  see  that  the  other  plunger  is  now  iticr.; 
below  the  half-stroke  upwards.    You  wiUtl^M 
that  between  the  two  cylinders  there  is  a  paao 
open  at  all  times  to  both  the  cylinders,  and  hm: 
in  it  a  series  of  thin  wrought-iron  plates  pUced  to: 
close  to  each  other,  so  as  to  form  the  *'  regeDrnw: 
— ^theairin  passing  backwards  and  fortrani^ir:^ 
one  cylinder  to  the  other  having  aXva,p  tc  {ik 
through  this  regenerator.    "We  have  here,  therrf  a*, 
two  vessels,  one  kept  hot  the  other  kept  cold.^ 
capacity  ox  these  vessels  capable  of  reguUi  tit.- 
tion  (not  only  as  regards  each  vessel,  bat,iB>« 
parts  of  the  stroke,  as  regards  each  other)  bjc« 
movements  of  the  plungen,  and  in  the  iafc» 
between  the  two  veaaals  tnere  is  the  regenenv.'!*^ 
storing  up  and  giving  out  the  heat  from  tb£  if 
passing  to  and  fro. 

Xow.  the  pow3r  plunger,  being  at  the  bottcin  J 
its  stroxe,  and  the  &e  being  lit,  and  this  puct^^ 
the  apparatus  being  made  completelj  hot,  Uk  i- 
below  it  is  heated,  expands,  lifts  the  pltrn^*^ 
further  air  is  driven  in  from  the  other  crlind&'t: 
the  descent  of  the  displacer  through  the  ro^enft 
and  around  the  pendent  liner  in  ike  cyliader  b  ilm 
heated  until  the  power  plunffar  is  driven  to  th«t4 
of  its  stroke.  At  this  time  the  oompresoon  plsn^ 
or  displacer,  is  at  the  half-Btrokeupwaid»,aMa 
the  engine  movea  on,  the  power  plun^  oa* 
down,  and  hot  air  from  the  power  cylinder  iidc>s 
through  the  regenerator,  where,  until  it  hu  ua 
to  cool  in  the  compression  cylinder,  it  act«  U>  ^ 
the  displacer  upwards,  assisting  therefore  t 
momentum  of  the  flywheel  to  bring  the  jfi^ 
plunger  downwards.  By  the  time  the  p^w 
plunger  is  at  the  bottom  of  its  stroke  all  Um  air  i>^ 
passed  into  the  compression  cylinder;  ha&  ^ 
cooled;  and  has  thereby  had  its  volume  ndsa^ 
then  the  momentum  of  the  flywheel  cania  ti 
crank  shaft  on ;  the  displacer  is  brought  ^^• 
wards;  the  air— paaaing  from  the  oompr»i 
cylinder  back  to  the  power  cylinder  through  & 
regenerator— pida  up  the  heat  which  had  bcffi  i^ 
behind  in  this;  has  fresh  heat  added  to  it  fros a 
hot  sides  of  the  power  cylinder  (against  whidi  c 
forced  hj  the  pendant  cylindrical  liner  io&> 
cylinder)  is  by  this  heat  again  increased  in  prv* 
under  tiie  power  plunger;  forces  this  ^'^ 
upwards.  This  *'  cycle  "  of  operations  u  «• 
tinuously  repeated  as  the  en^;ine  works. 

I  have  here  also  a  working  cardboaxd  mc-if' ' 
the  "  Bafley  "  hot-air  engine.  In  this  owe  w^J 
only  one  vessel  or  cylinaer,  having  within  i>  y 
workine  piston  and  another  longer  pi^too  ««^ 
the  diq^acer.  At  one  end  of  this  vessel  thfwr 
placed,  and  at  the  other  end  there  is  a  water}«tf 
through  which  a  continuous  cuxrent  of  cold  ^^ 
kept  ciroulating.  The  action,  as  you  will  m. 
somewhat  simiur  to  that  of  the  Kider  tsnpa^^ 
two  pistons,  however,  working  in  the  cue  cfLv^ 

You  will  note  that  in  neither  of  theee  rap^ 
which  are,  as  I  have  said,  among  the  moat  »*:"* 
f ul  and  most  largely  used  in  England  at  th«  )ffr*^ 
day,  is  there  any  valvB  through  which  the  ur  ti- 
pass  in  order  to  go  from  that  part  of  the  Aff**^ 
where  it  is  heated  to  that  part  of  the  a{V^ 


where  it  •- 
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nibjected  to  the  DeceMaiy  high  tempenturea,  Bud 
mre  aiao,  to  a  very  Urge  extent,  free  from  the 
difficaltie«  of  lubrication  of  surfacM  jubjected  to 
BQch  high  temper&tiirB. 

An  Engine  hiu  recently  been  deviled — and  I 
belieTe  einerimental  rona  are  noir  bemg  oonductsd 
with  it— differing  from  both  of  theso,  for  in  it  tbe 
sir  ii  used  under  an  initial  preniire ;  a  portioB  of  it 
ii  paued  directly  tlmogh  the  fire,  the  remainder 
ptusea  into  the  engino  with  this,  uid  tailing  with 
the  first  air  and  witb  the  pr^dacta  of  combiution 
ftom  the  fire,  together  go  to  work  the  poster 
plmiger  dirooUy,  being  than  exluraited  from  tbe 
engine,  and  Ii  freiah  cha^e  of  air  drawn  in  at  each 
itrake.  A  portion  of  thii  frarii  charge  of  air  is,  as 
I  have  Ntid,  paaaed  thronah  the  fire,  but  the  re- 
mainder it  delivered  round  the  upper  part  of  tha 
power  cvlmdar  above  the  fire,  and  apreoding  itself 
round  the  poirei  jkton,  which  haa— as  tbe  Bider 
engine  haa — a  long  pendent  port  below  that  which 
is  m  friotjonal  eonlact  with  tlie  aide  of  the  cylinder, 
sweeps  donrnwanU  in  the  oarraw  apace  between  the 
two,  tberst^  (it  ia  aaid)  sweeping  away  the  grit  and 
uhea.  Unit  preventing  the  eiceaaive  wear  usually 
found  to  anae  front  ueee,  and  allowiug  of  ample 
and  gffldent  lahrication  of  the  surfaces  m  contact. 
In  this  engine  it  is  aeceasary  (u  the  fica  ia  burning 
mtheair  under  pressure)  that  the  freah  f uel  ahall 
be  added  without  allowing  escape  of  air.  This  is 
accomplished  in  an  extreme];  ingenious  manner  by 
the  engine  itself,  automatically,  and  at  tntorvals 
(the  fire  having  been  once  storied),  through  what  is 
technically  known  as  an  '*air  lock." 

We  will  conclude  this  portion  of  our  subject  and 
our  lecture  for  to-night  by  inveetigating,  for  some 
lew  minntee,  the  emdency  which  has,  np  to  (he 
present,  been  obtained  with  hot-air  engines,  com- 
pi^gthlBefficieEcy  with  that  of  the  steam-engine. 
We  most  do  this  by  taking  aa  ths  bass  for  our 
comparison,  tiie  1 1  per  cent,  of  efficiency  of  tbe 
steam-engine,  because  that  represents  Uie  per- 
centagg  of  effeot  obtained  from  the  solid  foel  which 
is  put  into  the  fomace  of  the  steam  boiler  ;  that  ia 
to  say,  we  must  as  for  as  Che  steam-engine  is  con- 
cerned, inclnde  and  not  exclude  the  bouer,  and  we 
must  do  Uiis  because  in  hot-air  engines  solid  and 
not  gaseous  fuel  is  the  fuel  which  ia  generally  used ; 
because  it  is  burnt  in  a  furnace  similar  to  that  of  the 
steam-boiler  furnace,  similar  in  its  losses  and  its 
advantages. 

So  far  aa  I  can  gather,  tbe  large  engine  of 
Ericeson  consumed  aa  much  bs  G^lb  of  i»al  per 
indicated  H.P.  per  hour.  The  lowest  record  that 
1  liiid  of  conaumptioD  in  a  hot-air  engine  is  that  in 
connection  vrith  the  celebrated  B>»^e  of  Stirling, 
which  drove  the  machinery  at  tha  Dundee  Foundry 
for  upwards  of  three  years.  This  hod  a  working 
cylinder  IGin,  diameter  and  about  4(t.  stroke,  made 
•bout  26  to  29  revolutions  per  minute,  and  indicatod 
some  40  H.P,  Foiriy  careful  trials  were  made 
with  this  engine,  with  the  result  that  it  was  found 
to  consume  some  2}lb.  of  coal  per  indicated  H.P. 


engine 


Forked   a 


e  Dunde 


,,   „   — -   whole  work  of  drii_„ 

foctoiy  tor  some  three  years  ;  but  it  was  then  laid 
aside,  because  the  heoting  vessels  had  by  that  time 
been  entirely  destroyed,  owing  to  the  high  heat  to 
.which  it  was  necessary  to  subject  them  in  order  to 
obtain  the  above  power. 

I  think  the  hot-air  eDgine~«Iwajs  using  that 
term  in  its  popular  sense,  and  not  in  its  truly 
sdentiflc  sense— is  a  striking  example  of  how  theory 
and  practice  are,  at  times,  at  variance.  Theore- 
tically, the  mechanical  efficiency  of  these  engines 
should  be  very  much  higher  than  that  of  the  steam- 
cmgine,  but  owing  to  the  many  practicsl  difficulties 
of  which  I  have  told  you,  their  mechanical  efficiency 
is,  OS  we  have  seen,  very  much  lower. 

I  think,  as  the  result  of  what  we  have  leamt  this 
evening,  jon  will  agree  with  me  that,  although 
there  may  be  special  caaes  and  special  circumstances 
which  will  justify — in  fact,  compel,  if  I  may  so  pul 
it — the  uae  of  a  hot-air  engine,  yet  it  is  not  at  al 
probable  that  such  engines  will  aupeisede  the  aloom' 
engine  for  large  pa  wers ;  that  it  is  only  for  amal 
powera  these  engines  will  be  at  oil  largely  uaed 
and  that  for  large  powers  they  are  practieallyi  tron 
an  economical  point  of  view,  unusable.  It  is  not, 
in  my  opinion,  therefore  the  hot-air  engine  which  is, 
in  the  near  future,  to  supersede  the  steam- engine. 


SLIDE-REST  ?0B  COHKITIATOSS. 

ONE  of  ths  moat  difficult  operatiana  to  be  per 
formed  in  connection  with  an  electric  Ught 
itation  is  the  turning  up  of  oommutators  on  f-  - 
dynamo  machines.  They  are  sometimes  f 
between  the  centra  of  a  lathe  and  turned  up  _. 
the  ordinary  manner,  but  this  procedure,  although 
snccossful  ao  far  as  the  turning  process  is  concerned, 
haa  its  particular  objectiona.  In  ths  first  place,  the 
•laft  is  probably  apiimg  somewhat  in  securing  the 
armature,  so  that  it  will  not  run  true.  Prequentlf 
m  baring  the  hole  throagb  the  hub,  hard  spots  will 
be  encoant«r«d,   and    whcm  the   set   serewr     -- 


ff 


& 


ear  upon  the 


tighlensd  to  secure  (he  armnture,  the  shaft  has  to 
occonunodate  itself  in  a  measure  to  the  ohaps  of  the 
hole.  Again,  ths  wear  upon  the  jonnials  hoi 
tendency  t I.       ,        .. 


upon  the  other,  or  it  may  bai 
"n^e  abaft  may  also  have  been  lumea  in 
where  the  live  centre  did  not  run  true :  ac 
there  ore  many  little  things  that  are  likely  to 
every  day  practice  which  would  prevent 
truing  up '"* —   —   i-*l^    — i — 


sfrou 
„      ,  in  lathe* 

manner  just  described,  and  make  a  good  job.  In 
fact,  I  have  seen  these  commutators  trued  up  in 
this  way  rim  out  a  good  thirty-second  of  an  inch. 
Such  a  oommutator  when  put  to  work,  running 
1.200  to  1,*00  revolutions  per  minnto,  will  spark  at 
thebmshea  terribly,  for  the  reason  that  the  brushoa 
cannot  be  kept  in  good  contact  with  the  surface  of 
The  dynamo  man  will  generally 


parts  in  contact.     1   would 

removing  the  shaft  and  armature  from  the  machine, 

bold  a  piece  of  chalk  close  to  the  surface  of  the 

commutator  and  rotate  it  so  that  the  chalk  will 

touch  the  high  spots  and  twve  its  mark.  Thi 

a  file  remove  the  protuberances,  and  gradually  by 

numerous   trials   work   the   surface   down   '"  ■'- 

original  condition. 

This  and  other    I'Tnilaf  experiences  led 

design   and   make   the   slide-rest   shown 

accompanying  engraving.  The  dynamo  I  had  in 
charge  were  of  the  Fuller- Wood  and  Boll  types, 
where  to  turn  the  oommutator  one  has  about  Tin. 
in  length,  and  has  to  work  in  between  the  end  of 


..tilA,  ft 


e  of  the 


the  purpose  of  bolting 
clamping  this  slide-rest  '-   "■-   —'  -----   -•  ■ 

dynamos.    The  slide  B  ia  om.  long  anu  jin.  acroas 
the  sides  of  the  triangle. 

This  peculiar  form  n^akea  a  very  stiff  alide,  and 
the  loat  motion  ia  readily  taken  up  by  one  gib  C , 
adjusted  by  four  set  screws  D.  The  r«t  E  is  mode 
of  brass  for  convenience  in  working,  as  well  aa 
economy.  A  bolo,  F,  was  drilled  and  tapped  with 
the  lin.,  ei^t  threads  to  the  inch,  atroight  through, 
■0  that  by  changing  the  toot-noat  O  aom  one  side 
to  tbe  other,  the  shdi 
converted  either  in 
desired.    By  placing  the  wa 


r  lett.h 


.ply  turning  tl 
butt  end  of  tl 


.,   -  -  -  H  undei 

may  set  in  any  desired  poaition.  A  gib  J, 
intivided  with  hnlea  and  a  pin  as  shown,  placed  on 
top  of  the  tool,  furnishes  areadymaona  of  adjusting 

and  feeding  the  tool  endwise  by  r^ — '-  * "■- 

set  screw  which  preinea  against 

tool.    The  rest  E  is  fed  longitodinally  byi 

a  small  pinion  cut  in  the  end  of  the  sluft  K,ges 
into  the  rack  L,  For  clearness  a  portion  ol 
slide  B  is  ^own,  broken  away  to  exhibit  the  t 
and  an  end  view  of  the  pinion  is  represontod  to 
show  the  eight  teeth.  The  rack  is  held  by  two 
screws  in  arecaes  cut  for  its  reception,  and  the  shaft 
E  ia  loose  so  that  it  may  readily  be  withdi 
convenience  when  putting  the  rest  away  a 
By  turning  the  6in.  wheel  the  tool  may  be  firmly 
and  eaaUy  fed  as  desired.  The  two  |in.  Vilts  M  M, 
with  iron  clomps  and  suitable  blockmg,  will  enable 
the  workman  to  attach  this  slide-rest  to  almost  any 
style  of  dynamo.  I  use  bolte  of  different  lengths, 
so  that  we  can  readily  attach  it  to  any  one  of  the 
fifteen  dynamos  placed  in  my  charge.  I  never  use 
power  from  a  belt  to  drive  the  dynamo  while  I  am 
turning  off  the  commutator,  but  uae  instead  a  lathe 
dog  with  a  long  tail  which  forms  a  crank.  This 
dog  shps  over  the  end  of  the  shaft  and  a  labourer 
fnniishes  the  power  to  rotate  the  armature  at  the 
speed  desired.  For  machines  when  this  dog  cannot 
be  used,  I  havs  a  «mnk  that  can  readily  be  elamped 


to  tbe  rim  of  any  pulley,  and  so  accomplish  the 
deeired  end.  In  raferenoe  to  the  rapid  operation  oi 
"-'-  tool,  I  may  say  that  I  have  often  turned  npcom- 

ators  that  were  badly  worn,    in  from  ten  to 

twelve  minutes.— LbwiH  F.  Lykb  in  Paiae/Stcam. 


HINTS  ON  MOUNTINO  OBJECTS  DT 
FAEBANT'S  HEDHTH.* 

A  TTBNTION  is  being  turned  again  to  this  old 
J\,  but  too  much  neglected  medium,  the  prepara- 
tion of  which  on  all  the  published  formulra  ia 
attended  vrith  much  trouble  and  vexatioB.  The 
chief  diiBcalty  is  in  filtering  ths  viscous  mias,  for, 
notwithstandmg  tbe  caution  always  givon  against 
stirring  the  mom  to  mix  it  thoroughly,  in  my  own 
experience  the  bnbbioe  formed  in  stirring  hava 
uniformly  disappeared  on  long  atonding  in  a  warm 
room.  Air-bubblna  in  the  comjileted  mount,  how- 
ever, eshihit  all  the  obstinacy  with  which  they  have 
been  credited  when  the  moss  is  prepared  on  the 
formula  commonly  pven— vir,,  two  parts  each  by 
wi^ht  of  gum  acacia  and  distilled  water,  and  one 
part  of  glycerine.  Tbe  gum  is  dissolved  in  tlie 
water,  tbe  glycerine  added,  the  mass  filtered,  and  » 
tittle  camphor  added  to  prevent  mould.  This  makes 
a  quite  viscous  mass  which  quickly  dries  around  the 
edge  of  the  cover,  but  from  which  air  bubbles  can- 
not be  driven  out  nor  poked  out  if  once  imprisoned 
under  the  cover. 


uaually  mounted  in  pnrO' 
preparation  ofFomint's 
t,  and  is  made  by  simply 
increasing  the  proportion  of  glycerine  to  gum. 
Another  useful  medium,  which  dries  roailily  hut 
shrinks  more  than  ths  others,  is  mode  by  taking  by 
weight  6  ports  gum,  4  parts  wldto  sugar,  16  parte 
water,  and  6  parts  glycorme,  prepared  as  described. 
A  still  fuitiwr  modiScolion  is  mode  by  tokiiigR  parts 
gum,  4  parts  white  sugar,  2  port*  gelatine,  '10  parte 
water,  and  1 2  parte  glycerine.  DitisolTe  the  gelatine 
first,  then  add  the  gum  and  sug;ir,  and  lastly,  the 
glyeeriuo.  This  mass  never  driei  completely  hard, 
but  only  to  a  tough,  leathery  consiatenoe.  In  all 
cases  a  little  gum  camphor,  phenol,  clove  oil,  or 
thymol  should  be  added  to  the  completed  moss  to 
prevent  fungoid  growth. 

In  the  preparation  of  Forrant's  medium  on  any 
formula,  much  time  and  annoyanco  may  be  saved 
by  making  the  watery  solution  of  gum.  &c.  mach 
thinner  than  it  ia  required  to  be,  ond  afUr  JUlraiioa 
' — .porating  it  *"  *^^  ««-:=»«-,„-  ^i.,-,-.wi   --j  ai.— 


addmgU 


iglyce 


lolwi 


,i.U  t^ 


ured,  and  then 


beginning 
chloral  hydrate,  and  add  gum  thymol  to  the  finished 
maaa;  ajnece  the  size  of  alarge  pin-hcod  will  do  for 
an  ounce  of  medium. 

In  mounting  in  any  of  these  gum  media,  much 
trouble  is  saved  by  fiirst  macerating  the  object  in 
some  of  the  thin  medium  for  a  longer  or  ahortor 
time  according  to  ite  nature — longer  for  dense 
objecte  than  for  thi"  Dues— and  then  arranging  the 
object  on  the  sHp  in  some  of  the  thin  medium, 
allowing  most  of  uie  water  to  evn)>arBte  (protected 
from  diut],  and  then  adding  the  I'  '  ' 


te(pr 


I  place.     Air  hnl 


ium  and 
included 


npl 
by  this  methc 

If  a  surplus  01  the  meotum  wu?  uaeu  so  mat  inucn 
bos  escaped  around  the  cover,  thia  excow  should  bo 
cleaned  away  within  twontj-foiir  hours  after  the 
».var  WM  placed  while  it  is  still  soft  and  <0<>f  A.  If 
ng  is  dcloyed  nntU  the  mats  outside  the 
\ard,  the  cover  will  often  be  moved  or 
.  of  poaition  by  the  removal  of  the  outer 
\  soon  OS  tbe  partially- cleimed  slide  has 
oecome  quite  dry,  the  dip  should  be  placed  ou  a 
turntable,  and  the  ahdo  clenned  elune  up  to  the  cacer, 
using  a  knife-blade  or  chisel-point  to  cut  away  the 


the  cleoi 
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;  there  wQl  bo  no  dirink- 
^  ...  of  soft  porta,  aa  often  occurs  iritli 

obj«atsiiiriyociiine:  the  mo>t  deliiate  and  colonr- 
lees  of  itnionr&l  detaila  are  well  ahown,  and  the 
obfeote  photognph  extremely  well, 

Alr-nibblee  neied  not  be  included  in  the  mounts ; 
bat  it  imfortiuiatel;  present,  they  may  be  remoTed 
by  piadng  the  sUde  in  a,  beolier  or  glass  lessel  in 
which  it  tan  lie  flat,  putting  in  distiSed  water  to 
OOTBi  the  lUde,  and,  aHer  tiding  s  few  miautes, 
plaoa  the  TMSel  OD  a  land-bath,  when  the  bubbles 
wHl  soon  emene  froni  under  the  coTer  and  hie  to 
tba  iurfaM  of  the  water;  the  slide  is  then  to  be 
carefully  lemoved,  wiped,  and  some  of  the  thicli 
mediniD  ■pun  lound  ontside  the  ed^  of  the  cover, 
which  will,  in  drying,  fill  the  SMce  undur  the  cover 
without  adnittiiig  any  sir.     This  is  much  better 


J  try  to  poke  < 
itnuov&i  ur  uupiacenjent  of  the  cove 
o  tangle  up  and  destroy  the  object. 


SOUS    DETAILS    OF    LOCOHOTITES 
SHOWS  AT  TEE  FASIS  EXHIBI- 

Tion. 


e,  and  I  beliere  that  the  same  may  be  said  as 
the  diTsrsity  of  dedgni.    The  English  seem  to  have 
settled  down  to  a  fairly  settlBd  practice    ' 
design  ol  many  details  of  lr>comot^p ' 


_F^.  J 


^'^;^nrL 


which  the  French,  Belgians,  and  Italians  seem  to 
lie  all  »t  sea  upon.  The  Stephenson  link  is  almost 
uDlTam]  in  English  and  American  practice,  while 
in  Qu  eihiUts  here  the  Crampton  and  Walschaert 
TalTe-motionB  hold  the  Setd,  the  valve-gear  some- 
times siickinK  oot  nearly  2tt.  from  the  wheels,  the 


a  rarely  seen  in  American  c 


Enirlish  piaetiee,  as  it  is  aii  tti[>£IuiTe  form  to  work, 
whue  the  amount  of  wearing  eurface  ou  the  dies  is 
limited.  It  is  oertaiolT  an  eipensive  tonn  to  repair, 
solid  link  m  French  and  Belgian 


;^  Neglecting  for  the  present  the  comjiound  engines 
SLd  Interring  to  Hie  ordinary  engines,  we  may 
begin  with  Qie  "Yapeyu,"  an  engiue  evidently 
designed  for  the  colonial  trade  and  to  meet  a  cam- 

Setition  in  prices,  since  the  more  costly  forms  of 
ssign  are  avoided.  She  is  hu  outside- cylinder  four- 
wheel  coupled  engine  having  a  cow-catcher  and 
buyers,  the  lattoi  evidencing  tnat  she  is  not  intended 
to  go  around  such  nharri  curves  as  are  often  found 
'ou  railroads  in  countries  where  cow-catchers  sre 
heceasary.  She  has  a  single-gnide  bar,  the  con- 
necthig-rod  being  solid  both  ends,  with  no  means 
'of  iakmg  up  the  wear  of  the  crosshead  end  of  the 
rod.  Bhe  has  the  old  style  of  English  couplins' 
rods,  the  keys  of  both  rods  being  recessed  for  the 
points  of  the  set  screws  (a  practice  that  might  bo 
(uDie  honoured  in  the  United  States  than  it  is  at 
jireeent).      The  boiler  feed  is  supplied  by  a  single 


each  side  of  the  fire,  but  ai 


glasses,  one  oi 

The  beet  exhibit  is  one  of  the  Midland  II.  Co. 
o(  EneUnd.     It  has  an  American  truck,  or  bogie, 

-  ■'  '-  ""-^  here,  s "'      '  ' 

orluidei 


il  Bnglidi  type,  but  attention  may  be  called  U 
OTtwopoinuthat  differ  from  American  nracticB 
BngUu  still  cling  to  t^  old  siphon-teed  oil' 
'  and  in  the  case  of  connecting  and  coupling- 


Si 


case  of  guide-hare  also)  forge  them  solid  on  tbt 
straps.  An  example  of  one  of  the  oil-cups  on  this 
eosme  is  ^ven  in  Fig.  1  herewith,  A  being  a  piece 
of  brass  with  holes  in  it,  through  which  six  strands 
of  worsted  are  threaded. 

Of  course  such  riphoDS  feed  the  oil  coutinaonsly 
whether  the  engine  is  running  or  not,  but  this  has 


The  air  hiakes  are  nsed  in  three  ways,  that  is  to 
tAf,  three  handles ;  one  puts  the  brake  full  on  the 
engine,  tender,   and  carriages,  another  does  the 


air  pipe  being  of 

the  l^ke  on  the  engine  ana  Lenaer  o: 

boiler  feed  is  two  vertical  injecton  in  the  i 


leter),  the  third  puta 


lO  importance  in  English  practice.  Another]  The  storting  handle  has  a  clip  grip  On  the  square 
lampls  of  the  oiling  details  is  shown  in  Fig.  2,  the  ]  of  the  rod,  as  shown  in  Fig.  3. 
[landhavingareoess,  A  (beneath  t^eslide  spmdle  The  connecting-rod  of  this  eaffiue  is  not  of  the 
)),  which  is  stuffed  with  worsted  saturated  with  I  ordinary  English  type,  but  of  a  dass  that  is  very 
lil,  Ate  is  a  loop  of  worsted  tied  around  the  nut,  old,  and  if  I  remember  rightly  was  designed  bj 
and  reoeiiing  oil  which  feeds  down  to  the  spindle,    Crampton,  the  bolt  (see  Fig.  4)  being  an  addition. 


The  cylinders  are  oiled  by  a  feeder  outside  the   It  is  s 
smoke  hoi,  which  takes  steam  from  the  steam  p 
1  feeds  oil  into  it,  the  feed  occuiiing  f 

idenntion  of  the  steam,  the  occumulannQ |_-_.  _,,,  ........ _, ,-- 

ties,  simple,  mechonical-lookiiig,  ■ — — 

il  a  foui-wheeled  coupled  engins  with  buck  (bogie) 


fl  steam  pipe    mvjndgment  as  the  onUnary  Ji^ngluti  form, 
ing  from  tat  I     The  Sonth-Bsstem  Railway  Co.  exhibit  engine 
ilanng  water  .  No.  240,  which  is  a  good  example  of  Eiwlidi  jpnu:- 
>  pipe,    lie   ties,  simple,  mechanical-looldng,  and  well  built.   It 
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Tho  principal  dimennonB  are  as  follows : 

Diameter  of  cjlinder    19  inches 

Stroke  of  piston 26    ,, 

Pressure  of  steam 1601b.  per  sq.  in. 

Grate  area   l,678sq.ft. 

Heating  surface  of  boiler 1,03*5  ,, 

202  tubes,  outside  diameter. . . .         l|m. 

Driving  wheels  7xt.  diameter 

Weight  on  truck    13  tons 

„        „  driving  wheeds  ....       15  tons  8cwt. 

,^        „  trailing  wheels  ....        12  tons  17cwt. 
Weight  of  tender  when  loaded.       30  tons 

Coal  capacity  of  tender    3|  tons 

Water    „  , 2,650  gallons 

Diameter  of  boiler 4ft.  4in. 

The  transYerse  seams  of  the  boiler  (which  has  no 
dome)  are  single  riveted,  and  the  longitudinal  ones 
clouble  riveteof  with  lap  joints.  Hie  cylinder  parts 
ire  16in.  long  and  Uin.  wide.  The  valve  Up  is  lin., 
ind  the  valYO  travel  4-^^,  the  cylinder  ea^austport 
being  3|in. 

The  reyenin^  gear  is  worked  by  a  steam  and  an 
wlinder,  standing  rertioally  on  the  foot-plate 
urectly  oyer  the  reversing  shaft.  The  slide-valves 
ire  oiled  intermittently  from  a  steam  oiling  device 
n  the  cab.  There  are  two  injectors  for  the  boiler 
'eed,  and  a  steaot  feed  to  the  sand  pipe,  the  steam 
et  coming  into  the  pipe  dose  to  the  wheel  fa  plan 
LOW  being  generally  lollowed  in  Europe).  Among 
he  many  interesting  details  i>ointed  out  to  me  by 
he  aaaiduous  attendant  of  tms  ensine  is  one  that 
night  more  often  be  copied  than  it  is — ^viz.,  there 
jre  three  washers  on  the  bolts  at  the  foot  of  the 
ccentric-rods,  which  ^ves  good  facility  (by  reducing 
he  washers)  for  linmg  the  rods  to  length.  The 
rorkmaiiahip  of  this  engine  is  very  good,  and  the 
ToportionB  mechanical  -looking  ana  substantial. 

We  may  next  take  a  Belgian  en^e,  and  the 
lel^lians  have  a  laree  and  fine  exhibit  here.  The 
ngine  olainiing  nrst  notice  is  labelled  Grand 
!eiitral  Beige  Ateliers  de  Louvain.  It  has  outside 
vlinders,  24in.  by  26in.,  eight  wheels  coupled,  and 
V  alachaert  yalve-gear.  The  workmanship  of  this 
Qgine  is  yery  fine,  and  the  proportions  substantial 
nd  good ;  liut  driving  the  vuve-gear  as  weU  as  the 
'heeiB  from  the  cruk-pin  would  be  considered 
Bcidedlj  objectionable  either  in  American  or 
Inglieh  practice,  especially  as  parts  of  the  gear 
and  at  least  18in.  out  from  the  wheel-hub.  The 
)upling-rods  have  some  details  ncft  usually  found, 
hue,  ^g-  5  shows  one  end  of  the  oouplmg-rod, 
le  brass  A  being  wider  than  its  mate  to  let  the 
unk-pin  flange  pass  through  when  taking  the  rod 
f  or  putting  it  on.  The  bolts  C  and  D  pass 
LTOugh  the  key  and  into  a  lug  solid  on  the  rod,  and 
ivinga  slot  in  to  let  the  bolts  pass  down  with  the 
ly.  r*if^.  6  shows  the  connection  between  the  two 
iupliiig*rods,  the  piece  A  forming  a  joint  for  hori- 
•ntal  motion,  and  joint  B  one  for  vertical  motion, 
hifl  allows  the  rods  to  swivel  when  the  engine  is 
ting  round  a  curve.  The  bolt  G  passes  through  A 
id  I>,  the  latter  forming  an  abutting  piece  for  the 
■an  £.  At  F  is  a  plate  or  bloek,  preventing  the 
ly  from  ixnbeddinj^  in  the  braes  G. 
The  oil-cui>  of  this  engine  is  of  a  peculiar  oon- 
nictioa,  which  is  being  brought  into  use  here  for 
easing  rather  than  oiling  bearings.  The  cup  is 
led  with  a  soft  grease,  whidi  is  forced  on  the 
axing  by  acrewing  down  the  cap  of  the  cup.  Fig. 
thows  the  construction.  The  outside.  A,  of  the 
p  is  threaded  to  receive  the  cap.  which  has  on  it 
lever,  C,  threaded  at  j9  ;  /  is  a  feather  held  to  B 

screw  y.  The  cud  being  filled  with  grease,  the 
DJp,  screwed  on  till  it  forces  the  grease  down  to 
p    '<««zial ;  to  feed  the  grease,  the  cap  is  turned  to 


screw  down.  At  A  is  a  groove  with  a  straight  side 
on  the  right  hand,  and  running  gradually  out  on 
the  left  hand,  so  that  the  end,  jn,  of  G  will  slide 
over  the  ptx>ve  to  let  the  cap  screw  down,  but  will 
abut  against  the  straight  siae  of  the  groove  A,  and 
not  let  the  cap  unscrew.  At  0  is  a  spring  to  keep 
p  on  the  thread  on  the  outside  of  the  cup.  Other 
details  of  this  engine  are  that  it  has  a  stuun  sand 
feed ;  the  smoke-oex  door  folds  in  two  like  a  fVench 
window.  There  are  two'  spring  balances  on  the 
dome  (not  pop  valves).  The  stuffing-box  bolts  on 
to  the  cylinder  coyer.  The  steam-pines  pass  outside 
the  boiler  to  the  cylinders.  The  boiler,  the  steam- 
pipes,  and  the  cylinders  are  lagged  with  polished 
sheet  brass. 


INSTBITMEirT   FOB   DRAWIVO 
CYCLOIDS,  &o. 

By  Prof.  G.  W.  MaoGobd,  ScD. 

rpHIS  apparatus  consists  of  a  rigid  frame  00m- 
A.  posed  of  two  bars  F  F,  and  a  rack,  B,  parallel 
to  eacn  other  and  secured  to  two  transverse  pieces 
TT.  The  outer  bars  F  F  serve  also  as  guides,  upon 
which  the  carriage  GG  slides  freefy.  In  this 
carriage  is  formed  the  bearing  for  the  wheel  W, 
which  engages  with  the  rack  B,  and  rolls  idong  it  as 
the  carriage  moves.  To  the  shaft  of  W  is  secured 
the  crank  A  A,  formed  of  a  rigid  steel  rod^  upon 
which  the  socket  B  may  be  clamped  at  any  distance 
from  the  centre  G,  by  means  ox  a  binding-screw, 
not  shown.  This  socket  B  is  pyoted  to  a  block 
which  is  formed  in  one  piece  with  the  penholder  P ; 
and  this  block  slides  freely  in  the  long  slot  SS. 
This  dot  is  formed  in  a  bar  which  runs  diametrically 
across  the  light  rins  HH,  whose  centre  ia  O,  the 
point  of  contact  of  the  pitch  dxde  of  the  wheel  W 
and  the  pitch  line  of  the  rack  B.  The  ring  H  H 
runs  freely  in  nooves  cut  in  the  circumf erenoes  of 
fottr  rollers  L  X  L  L,  which  turn  upon  pivots  fixed 
vertically  in  standards  borne  by  the  carriage  G  G, 
and  symmetrically  arranged  about  the  centra  O. 

Thus  by  varying  the  effective  length  of  the -crank 
A  A,  the  instrument  can  be  adjuned  to  draw  the 
prolate  trochoid  with  its  loop,  as  when  the  pen  is  at 
P,  the  cydoid  with  its  cun),  if  the  pen  be  placed  at 
Q,  the  prolate  trodioid  with  its  wave,  if  the  pen  be 
fixed  within  the  pitdi  drde  of  the  whed  as  at  I,  or 
the  right  line  if  the  pen  be  made  to  coindde  with 
the  centre  G. 

And  the  pen  being  fixed  in  the  holder  witii  its 
edges  at  right  angles  to  the  slot  S  S,  wiU  alwajrs  run 
in  the  true  direction  of  the  curve ;  for  the  point  of 
contact  bein^  the  instantaneous  axis,  the  central 
line  of  the  slot  is  always  normal  to  whateyer  curve 
the  pen  may  be  tracing ;  thus  OP,  O Q,  O I,  are 
normal  to  the  curves  above  named  at  the  points 
P,  Q,  I.  respectivdy,  and  O  G  is  perpendicular  to 
the  patn  of  the  centoe  at  G. 

It  may  be  of  interest  to  note  that  when  the  crank 
arm  ia  either  greater  or  less  than  the  radius  of  the 
wheel,  the  ring  H  H  moves  with  a  variable  angular 
vdocity,  except  when  the  crank  is  reduced  to  zero 
by  fixing  the  nencil  at  G,  in  whidi  case  the  ring  will 
not  turn  at  au.  But  when  the  pencil  is  fixed  at  Q, 
as  in  tracing  the  cydoid,  the  angular  vdodty  of  the 
ring  is  constant,  and  equal  to  half  that  of  the  whed 
W.  So  that  were  a  madiine  for  shaping  cydoidal 
cams  to  be  constructed  upon  this  bsuns,  the  action 
oould  be  improyed  by  the  addition  of  snitable  gear- 
ing to  drive  the  ring  at  the  required  rate. 

It  may  also  be  observed  that  the  penholder  need 
not  be  formed  in  one  piece  with  the  diding  block, 
as  above  described.    Instead  of  this,  the  sliding 


block,  pivoted  as  before  to  the  socket  on  the  crank- 
arm  below,  may  be  provided  on  the  upper  side  with 
suitable  means  for  dampuig  a  supplementary  block 
or  arm  capable  of  sliding  in  the  une  of  the  dot  S ; 
thus  the  penholder,  carried  by  this  supplementary 
arm,  may  be  set  at  any  desirea  distance  in  the  line 
of  the  dot,  on  dther  side  of  the  crank  pin. 

If  made  in  this  way,  the  instrument  wiU  be 
cajMible  of  drawing  not  only  the  cydoid  and 
trochoids,  but  curves  at  a  constant  normal  distance 
from  them,  on  dther  the  ooncave  or  the  convex 
dde.  Such  paralld  curves,  when  they  lie  on  the 
concave  mde  of  the  original  or  fundamental  curve, 
sometimes  present  very  curious  and  imlooked-for 
features,  upon  the  whole,  then,  this  apparatus, 
when  thus  modified,  although  capaole  of  tractnff  the 
cycloid  on  only  one  scale,  may  be  admitted  to  nave 
a  tolerably  comprehendve  range,  in  reject  to  the 
yariety  of  forms  which  it  can  be  made  to  delineate. 


THE  RAHJLOAB  TIKE  SYSTEM. 

THE  success  of  the  railroad  time  system,  which 
is  now  in  general  use  in  the  United  States,  has 
naturally  attracted  some  attention  abroad,  and  its 
manifest  excellence  and  convenience  has  been 
appreciated  by  railroad  managers  and  others,  who 
have  had  some  opportunity  of  seeing  its  working. 
In  England  there  nas  been  some  discission  upon  the 
question,  but  the  differences  of  time  in  that  country 
are  oomparativdv  so  small  that  it  is  not  a  question 
of  moment.  On  the  continent  of  Europe,  however, 
and  especially  in  France  and  G^erman^r,  it  has  been 
taken  up,  and  the  adoption  of  sometmng  similar  to 
the  American  system  nnds  many  advocates. 

The  latest  of  these  is  Dr.  Plechawski,  of  Vienna, 
who  has  been  studying  the  question,  and  has 
written  an  elaborate  arade  upon  it.  He  is  not 
satisfied  with  a  limited  application,  but,  with 
German  thorouffhness,  he  proposes  to  extend  it  to. 
tiie  whole  worla,  and  to  establish  an  international 
time  system,  by  which  the  entire  circuit  of  the  globe 
diaU  be  divided  by  time-meridians,  at  intervus  of 
16^  or  one  hour  apart,  so  that  uniform  time  will  be 
kept  in  all  places  within  a  given  time-zone.  He  has 
worked  out  the  details  of  the  proposed  system  as 
far  as  to  suggest  names  for  the  24  hours,  or  time- 
zones,  into  which  the  earth  will'be  divided  under 
hisplan. 

llie  advantages  of  our  present  arrangement  oyer 
the  confiidon  which  formerly  existed  have  been 
made  so  apparent  by  a  few  years  of  use  that  oppo- 
ation  to  it  has  practically  ceased  in  this  counny , 
and  it  is  not  unlikdy  that  before  long  its  ^neral 
adoption  will  be  secured,  at  least  in  all  civilised 
countries.  G^erman  opinion  seems  to  be  strongly  in 
favour  of  it,  and  German  infiuence  in  Europe  will 
be  of  great  assistance  to  the  movement,  although 
Enffliah  oppontion  may  for  some  time,  by  its 
obranate  conservatism,  delay  the  comnletion  of  any 
general  international  a^eement  on  the  subject. — 
±^ilroad  and  Engineering  Journal  (N.T.) 


EDIBLE    HUSHBOOHS. 

THE  Department  of  Agriculture  at  Wadiington 
has  reoenUy  published  a  pamphlet  on  mush- 
rooms in  consequence  of  numerous  communications 
constantly  received,  from  whidi  it  appears  that  in 
all  parts  of  the  country  large  quantities  of  edible 
fungi  are  never  used  owing  to  the  inability  of  the 
people  to  distinguidi  them  from  the  poisonous  ones. 
In  France  mushrooms  form  a  very  large  artide  of 
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ooniumptum  uid  nra  widel;  oultivmtad.  Mtuduoam 
beda  tie  culti>&tcd  in  cstsb  (nquently  mllea  ia 
extent.  A  care  at  Meiy  i*  mentumad  u  oontaming, 
in  1087,  21  mUH  of  beds,  uid  nodacing  not  lui 
than  3,0001b.  duly.  Anotiiar  at  Frepillau  ooDtoiiu 
16  milra  ot  bedi.  Tbe  esitattuiiba  and  qnuriea  of 
Parii  uid  the  TJefnitj,  and  tbe  otbi  of  Honlin  de  la 
Bocbe,  BouB  Bic^tre  and  Bogoeiue,  pn>dace  immwiiie 
quantitiea  of  mushroomii.  The;  are  all  nnder  Qo- 
Temment  BuperviBion,  and  are  regularir  Inspected 
likeminee.  The  Cbinew,  who  are  uot«d  }or  tbe  care 
bestowed  on  their  eaculent  vegetation,  coneume  targe 

Suantitiei  of  edible  fungi,  imported  nuunlf  from 
apan  and  Tahiti.  For  some  jsan  put  New  Zealand 
hai  exported  targe  quantitisi  of  an  edible  f  ongns  to 
San  Frandsco  and  Hong  Kong  Inr  the  oonsumption 
of  the  Chinese,  wbo  use  it  u  they  do  the  edible 
■valtow'g  neat,  as  a  diiaf  ingredient  in  a  faTOorite 
Boup.  Tber  also  emtiloy  it  as  &  medidne,  and, 
struger  etill,  for  making  a  Taluabte  dye  for  lilk. 
Another  remarkable  edible  fungus  of  New  Zealand 
ia  the  Spharia  Robnlnii.  which  grows  out  of  the 
bod;  of  a  large  caterpillar,  practically  converting 
the  tattar  into  a.  vegetable  substance.  Ilie  cater- 
pillar lives  underground,  and  tbe  fiingus  springs 
upnids  through  the  soil  till  it  reachee  a  height  of 
eight  or  Urn  in^es.  It  is  eaten  by  the  Maoris,  who 
em^oy  it  ^ao,  when  burned,  as  a  oolouring  matter. 
The  Japaoeee  grow  several  spedes  of  edible  fungi  in 
logs  of  decaying  wood  in  a  manner  peculiar  to  them- 
■elTea.  Among  the  north-eaatern  tribes  of  Asia 
fungi  are  largdy  used  as  food.  One  spectea  when 
pounded  forms  their  anuS,  vhile  another,  the  Fiy 
Agarie,  which  is  utiUaed  in  Europe  as  a  Sy-killer, 
and  is  renrded  as  one  of  the  most  poisonous  forms, 
la  need  bf  them  as  a  substitute  for  ardent  apiiits, 
one  laign  ipedmcn  being  sufficient  to  produce  a 
pleMnnt  intoxication  for  a  whole  day.  In  Italy  tlu 
value  of  the  mushroom  as  an  article  of  diet  has  long 
been  understood  and  appredatod.  At  Rome  it  has 
been  the  eualom  of  the  Govemmant  to  appoint  in- 
spectors to  examine  alt  the  moshrooms  brought  in  to 
market,  and  to  reject  auch  aa  are  poisanous  or 
worthless,  wliich  are  thrown  into  the  Tiber.  Nearly 
every  farm  and  noieery  affords  the  conditions  ne- 
cessary to  coltivate  the  ordinary  field  muahiooma, 
such  as  sheltered  sheds,  stables,  and  small  hot-beds 
for  winter  cultivation,  and  melon  patches,  cucumber 
pots,  &c.,  for  summer  colture.  Mushroom  spawn 
m  biioks  can  easily  be  obtained  from  the  seedsmen. 
Natural  or  vii^n  spawn,  which  is  considered  by 
many  experienced  growera  as  preferable  to  the  arti- 
ficial, can  be  olitained  in  most  places  where  horses 
are  kjspt.  It  is  found  in  half-d«CompOBed  manure 
heaps,  and   is  readilj  distingu^ed  by  its  white 

When  dried  it  can  he  k^  for  yean.  Hush- 
room  beds  are  easily  formed  on  the  door  of  sheds  by 
earryjng  in  the  fresh  stable  dungj  addiog  to  it  about 
one-fourth  of  good  loam,  miBing  both  togethf 
praanug  firmly  down,  and  letting  the  mass  rema 
■hoot  two  weUB  untouduid.  By  this  time  the  ten 
paratunwill  be  on  tlie  dadine;  and  whan  itfai.. 
■nywlisia  between  50deg.  and  60dag.  F.  the  spawn 
bilcka  should  Ik  broksn  into  paota  two  inohel  square 
and  planted  12  inches  apart,  three  indiea  below  the 
■UUM.  T^M  mass  dunild  be  beaten  down  firmly 
tbrea  incbei  of  good  soil  added,  and  again  be  ' 
For  ouHnaiypnipoBBS  muduooms  shouldbe  gani 
allowed  a  gtnwth  of  about  six  weeks,  and  when 
gathered  should  lie  carefully  out  off  with  a  knife, 
notbroken.  Thatemperatnre  of  the  bedsatspawn- 
fng  time  ihoold  not  exoeed  SOdsg.  F.,  and  TOdeg.  F. 
is  ooomdand  the  moat  auitalde  regular  tempenrare. 
It  is  advisaUa  not  to  put  the  spawn  at  any  snitorm 
depth,  but  so  that  wUtaonapieoe  of  it  may  beats 
dcfith  of  alx  inches,  or  nearly  so,  othei*  may  tauiih 
thesurfaoe.   ThisAllows  the  q>awn  to  vegetate  at  i 

rooms  may  bis  cultivated  in  warm  aallan,  in  hoiea 
about  four  feat  square  by  18  inches  in  deptt 


riSH'S    BTEAH    OB    SOT-WATEB 
HEATXS. 

f'pRERE  ore  numerous  styles  of  heatats  now  oi 
X  the  market,  many  of  which  lay  cWm  t. 
superiority.      The  IlluriratioDS  hen     '" 


and  experience.  It  is  called  the  Worceater  ._ 
proved  aatomatio  ateam  or  hot-water  hs^er,  and 
made  by  Henry  C.  Fish,  of  Woroeater,  Mass.  { 
ralemoe  to  the  cuts  herewith,  it  will  be  seen  th 
th«  eiown  ibeet,  wUch  is  tiie  heating  surface, 
plaoad  as  near  the  fire  as  is  possible.  The  water 
ao  situated  with  rvfereuce  to  the  flra  ai  to  aecure  tJ 

contact  with  the  fire  and  between  'it,  and  the  de- 
flected current  of  heated  and  burning  gosM  as  showr 
by  the  cat.  Special  eio^ence  is  olainied  for  th( 
atael  crown  thaet.  npon  which  tests  a  sh^ow  body 
of  wator,  with  a  laige  aortaoa  for  ewmiation.  This 
(zown  sheet,  if  the  Bring  be  properly  managed,  is 
rary  near  the  ({lowing  Doal,  and  thia  shallow  body 
of  water  ia,  with  wonderful  rapidity,  oonveited  into 
1,  aa  any  honaawjfe  wilt  understand  wbo  has 


ohaerved  bow  much  b 


,  of  water  if  put  on  a  hot  atove  in  a  broad  and 
iWi  than  in  a  deep  and  narrow  dish.  The 
steam  generated  diiecUv  in  contact  with  the  ated 
crown  abeet  is  not  cooled  off  by  rising  through  a 
column  of  aapematant  water ;  but  issues  into 
;eam  dome  as  live  steam  ready  for  its  work. 


ciraulatea   round    and   round   in   the 

^paitttns.  The  need  of  replenishing  the  water  is 
readily  disoovered  lly  keeping  proper  watch  of  the 
indicuor.  llieautomatic  draught  and  diack  is  similar 
to  that  used  in  most  steam  heaters ;  but,  unlike 
many,  the  motion  of  the  mbbar  dii^jluagm  whioh 


special  ref  enmoa  to  eaae  of  removal 

,  alate,  el*.,  so  that  the  fire  may  be  kept 

bright  and  active.  The  shaking  lever  is  long  and 
powerful,  and  conveniently  ntuated.  Tita  gnte  is 
ao  plsoed  thata  poker  can  nadily  be  put  in  uova  it, 
so  that  a^ee,  dinkcn,  etc.,  can  be  very  nadily 
mnoved  without  diunping  the  grata.  Dumidng 
wlien  needed  is  earily  effe>Sed|  and  is  not  liable  to 
oooor  aoddentally.  He  fire  la  so  easily  kept  clean 
witfaont  dumping  that  it  may  be  kept  eontmnaualy 
tor  a  long  penodT  The  ash-pit  ia  lane.  It  will  hold 
the  aihes  of  several  days,  but  should  not  be  allowed 
to  get  too  full,  asitinterfareiwiththedraught,  andis 
likely  to  overheat  and  injure  the  grate.    The  -" 


PBEV£HT10N  OF  TUBEECULOSIB, 

rpHE  oonomtion  of  tnbeNoIosis  gamed  bv  tbe 
J.  memorable  discovery  of  the  badlln*  by  'Kodt 
in  1B81  is  being  rapidly  pushed  to  itsaxtmne  logical 
coDchuion.  Pot  it  is  nmarkaUe  bow  widesnead 
is  the  aooeptanee  of  the  belief,  baaed  on  that  dis- 
comy,  that  this  mortsd   state,  whiA   manlfeats 


itaftif  in  ao  varied  a  manner,  according  to  the  tissue 
primarily  attacked,  depends  uppn 

jf  this  puuite  into  the  body.  Ths 

disease  thereby  takes  a  definite  position  amongst  the 
infective  class,  since,  so  far  aa  present  knowledge 
goes,  bU  diseases  owning  an  ultimate  causa  in  an 
organised  virus  ore  communioaUe.  It  doee  not 
matter  Kir  the  argument  whether— as  undonbtedJy- 
wosld  wpear  to  be  tbe  case  with  regaid  to  tober- 
onloQS  Sections,  and  as  i*  probab^  tme  of  the 
whole  group  of  specaflc  inftotive  disorders— the 
victims  aelected  have  been  alreadv  prediapoaed  by 

heredity,  environment,  or  otherwir-  •-  ' - 

favourable    soil  for  the  growth  of 
This  is  a  (question  whioh  ought  not  t 


'   the  parasite. 


In  of  the  prevent 
adopted,  except  in  so  hr  as  it  is  neceaaaiy  to  secure 
(hat  individuals  sc  predisposed  are  placed  under 
conditions  the  most  favourable  for  tbe  maiotananoe 
of  general  health.  For  it  ia  oonoeivahle  that  under 
certain  transitory  conditions  an  individual  not  pre- 
disposed may  yield  to  the  attaok  of  this  ulriquitaaa 
pansite.  No  better  illustntion  aonid  be  given  of 
the  manner  in  which  the  bacillaiy  doctrine  of  tubsr- 
coloaia  now  dominates  the  adaaliflc  world  than  tha 
fact  that  in  Berhn,  Paiis,  New  Tork,  and  Qlaagow 
there  have  been  recently  published  deolarationa, 
police  regnlatJons,  leports  and  judicial  dedatons,  all 
of  which  turn  upon  the  aoceptanee  of  this  doctrine 
aa  an  enured  fact,  with  the  corollary  affirmation  of 
the  tronamisaibitity  of  the  disease  from  man  toman, 
and  from  ■"■mrti.  to  man.  The  result  is,  and  caa 
only  be,  on  the  admtsnon  of  this  teaching  as  a, 
'sd  sdentiOc  truth,  the  enforcement  of  propby- 


Bs  even  a  tithe  of  these 


example  as  have  been  itidel;  promulgatwd  recently 
by  the  Committee  of  the  Paris  CoDgresa  on  Tuber- 
culoeia,  oonstituted  by  many  eminent  men.  The 
policy  adopted  is  "thorough"  enough  to  eatiafy 
the  most  ardent  hvgienist :  hut  he  indeed  w— '■•  ■" 
sanguine  who  could  hope  to 
recommendations  ramed   c  _.   __  . 

owing  to  the  complex  conditiona  of  civilieation,  to 
thesentiment  of  humanity,  aa  well  as  to  tbe  afTec- 


soiraoe.  In  thekbstract.  donbtle3s,suchre 
dations  are  logical  and  reasonable;  in  their  appli- 
cation to  the  prevalent  conditions  of  human  exist- 
«ioe  thay  will  tail  by  thslr  own  impraotioalaltty. 
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We  talk  of  the  segregation  of  lepers  as  the  one 
efficient  method  for  r^tricting  the  spread  of  that 
eoourge  of  sub- tropical  lands,  and  pernaps  we  could 
realise  what  that  implies  if  we  applied  the  same 
measure  to  subdue  the  ravages  of  a  disease  which 
in  its  extent  and  its  fatality  ranks  far  above  leprosj. 
Tet,  to  be  logical,  to  the  one  disease  should  be 
meted  out  the  same  measure  as  to  the  other,  or  the 
millennium  of  hygiene  will  never  arrive. 

We  have  stated  the  matter  thus  broadly,  not  be- 
cause we  either  mistrust  the  evidence  upon  which 
the  conclusions  of  the  Paris  Congren  were  based, 
or  question  the  validity  of  these  conclusions,  but 
merely  in  order  to  point  out  the  practical  imposm- 
bility  of  acting  upon  them.  Nevertheless  there  are 
directions  in  which  it  may  be  possible  to  cany  out 
with  fair  prospect  of  success  the  most  rigid  require- 
ments of  the  Congress,  provided,  of  course,  that 
there  is  good  ground  for  the  execution  of  such 
measures.  It  may,  indeed,  be  imposaihie  to  protect 
mankind  from  tuberculous  infection  tlux>ugh  indi- 
yiduals  in  the  same  way  as  is  done  in  the  case  of 
contagious  disease  generally ;  but  if  it  be  true  that 
much  of  human  tuberculosis  is  derived  from  the 
lower  animals  it  is  at  least  comparatively  easy  to 
close  this  avenue  of  contamination.  Not  long  ago 
it  was  maintained  that  bovine  and  avian  tuber- 
culosis were  diseases  of  a  nature  distinct  ^m 
human  taberculosis.  Even  since  Koch*s  discovery 
this  contention  has  been  upheld,  based  now  not 
merely  upon  gross  anatomi^  differences,  but  on 
the  infinitely  more  minute  differences  in  the  mor« 
phology  of  the  bacilli  that  are  met  with  in  various 
kinds  of  animab.  However,  this  view  has  now 
been  practically  abandoned,  and,  in  his  recent 
report  to  the  Agricultural  I>epartment,  Professor 
Crookshank  dealt  it  the  coup  de  ffrdce.  It  appears 
tnoontestable^  that  the  morbid  condition  known  as 
tuberculosis  is  of  the  samo  kind  in  man  as  in  those 
animals  which  are  specially  prone  to  it,  some  of 
which,  such  as  cattle  and  poultry,  form  in  many 
ways  staple  articles  of  human  food.  It  has  been 
abundantly  proved  that  any  portion  of  tubercular 
products  administered  to  anifnals  (prone  to  tubercle) 
m  food  or  by  inoculation  will  reproduce  the  disease 
in  the  latter ;  so  that  it  would,  with  our  present 
knowledge,  be  an  act  amounting  to  a  crime  to  give 
an  infant  xnilk  from  a  cow  suffering  from  tubercular 
mammitJB.  Yet  who  knows  how  often  this  has 
been  done  in  the  past,  or  how  much  of  infantile 
mortality  from  tabes  mesenterica  may  be  attribut- 
able to  the  direct  introduction  into  the  alimentaiy 
canal  of  the  parasite— «  result  which  would  have 
its  analogy  in  the  induction  of  an  attack  of  typhoid 
fever  from  the  izigestion  of  water  oontaminated 
with  the  t;^hoid  virus  of  trichinosis  from  the  inges- 
tion of  a  piece  of  raw,  measly  pork. 

The  Paris  Congress  of  1888,  of  which  the  transac- 
tions have  just  appeared,  advanced  this  question  a 
etage  further,  supporting  it  by  many  and  forcible 
arguments,  as  may  be  judged  by  the  following 
resolutions  passed  at  the  meeting  :—**  It  is  impera- 
tive that  every  possible  means  should  be  adopted, 
comprising  compensation  to  parties  interested^  for 
the  general  application  of  the  principle  of  seizure 
and  general  destruction  in  totality  of  all  flesh 
belonging  to  tuberculous  animals,  no  matter  how 
slight  the  specific  lesions  foimd  in  such  animals.*' 
And  again :  '*  The  Congress  expresses  the  wish  that 
tuberculosis  be  indudea  in  the  sanitary  laws  of  all 
countries  in  the  world  amongst  contagious  diseases 
requiring  special  prophylactic  measures;''  whilst 
the  French  Oovemment,  at  the  very  time  of  the 
session  of  the  Congress,  promulgated  a  decree  en- 
joining the  destruction  of  carcases  in  which  the 
tubercular  lesions  were  limited  to  parts  of  the  body. 
This  is  the  question  which  recently  excited  so  much 
interest  in  Glasgow,  where  a  judicial  inquinr, 
lasting  over  man]^  days,  was  made  for  the 
puipose  of  enforcing  the  order  of  the  local 
authority  for  the  destruction  of  two  imtmala  con- 
demned as  unfit  for  human  food  on  account  of  the 
presence  in  them  of  such  limited  evidence  of  tuber- 
cular disease.  The  questions  of  scientific  investiga- 
tion were  submitted  to  tiie  close  analysis  of  legal 
advocates,  and  exp<^  witnesses  were  called  to  give 
evidence  on  both  sides.  The  views  of  the  Paris 
Congress  prevailed,  and  Koch's  badllary  theoir, 
with  all  its  oonsequenoes,  has  received  judicial 
sanction  at  the  hands  of  Sheriff  Beny,  who  upheld 
the  local  authority,  and  declared  that  the  flesh  (in 
itself  having  the  appearance  of  health)  of  a  tuber- 
culous animal  is  unfit  for  human  consumption. — 
Extracted  from  The  Lancet. 


SCIENTIFIC   NEWS. 


A  WEW  artificial  leather  is  described  in  an  English 
patent  of  1868  by  N.  F.  B.  Rapeand,  as  follows  :— 
**  licather  refuse  or  cuttings  are  ground  and  made 
into  a  fibrous  paste,  with  which  is  mixed  a  glue  or 
gelatinous  compound  containing  fatty  matter  and 
glycerine.  The  paste  may  be  spreadf  and  formed 
mto  plates  by  machinery,  to  be  afterwards  rolled 
and  calendered.  As  exemplifying  the  composition, 
the  foUowinjr  proportions  may  be  taken :— OiCather 
refuse  78—90  parts ;  gelatine,  4—8  parts ;  tallow, 
1—2  parts ;  glycerine,  6—12  parts." 


FROM  Dun  Echt  Circular,  No.  175,  we  learn 
that  a  telegram  has  been  received  an- 
nouncing that  Comet  Brooks  (tf,  1889),  discovered 
by  Mr.  Brooks,  of  the  Smith  Observatory, 
Geneva,  N.Y.,  on  July  6,  was  found  by  the  Lick 
instruments  on  August  I  to  be  divided  into  three 
parts.  The  ephemeris  of  Dr.  K.  Zelbr  gives  the 
following  position  for  Berlin  midnight  on  August 
14  :  R.A.  Oh.  7m.  408.,  S.  Dec.  6"  29*1'.  Comet  e, 
1889,  which  was  discovered  by  Mr.  Davidson  on 
July  21,  has  been  observed  from  Rome,  the  Lick 
Observatory,  at  Turin  by  Signer  Porro,  who 
describes  it  as  "splendente,"  and  at  other  places. 
Its  position  on  August  16  for  Berlin  midnight 
(which,  it  may  here  be  noted,  is  Greenwich 
llh.  6m.)  is  given  by  Prof.  Krueger  as  R.A. 
16h.  35m.  38.  ;  N.P.D.  73'  53'. 

The  death  is  announced  of  Father  Curley,  S.  J., 
late  director  of  the  observatory  at  Georgetown 
College,  near  Washington. 

Mr.  Geoxge  Phillips  Bevan,  J.P.,  F.G.S., 
died  on  the  3rd  inst.  at  Yaldhurst,  Lymington, 
in  his  sixtieth  year.  He  was  a  D.L.  and  J.P. 
for  Brecknookshire,  and  a  FeUow  of  the  Geolo- 

S'cal,  Statistical,  and  other  learned  societies, 
r.  Bevan  was  the  author  of  a  great  number  of 
handlKx^ks  and  guide-books,  which  are  very 
popular.  He  also  wrote  industrial  geographies 
of  Groat  Britain,  France,  and  the  United  States ; 
edited  the  series  of  works  on  *^  British  Manufac- 
turing  Industries,"  and,  in  conjunction  with  Sir 
John  Stainer,  wrote  the  *^  Handbook  to  St.  Paul's 
Cathedral." 

The  late  Dr.  Joseph  Rogers,  well  known  in 
connection  with  Poor-law  roform,  has,  it  appears, 
left  a  sum  of  £500,  which  is  to  be  invested  in 
Consols,  and  the  dividends  applied^  at  the  end  of 
each  successive  ten  years,  to  the  payment  of  a 
prise,  to  be  called  the  ''Rogers  Prize,"  to  the 
writer  of  the  best  essay  on  the  Treatment  of  the 
Sick  Poor  of  this  Country  and  the  Preservation 
of  the  Health  of  the  Poor,  or  either  of  such  sub- 
jects. The  judges  of  the  merits  of  such  essays 
are  to  be  the  President  for  the  time  being  of  the 
College  of  Physicians  and  the  Master  for  the 
time  being  of  the  Apothecaries'  Company,  or 
such  two  or  one  of  them  as  shall  consent  to  act, 
and  if  none  of  them  shall  act,  then  the  Yioe- 
Chancellor  for  the  time  being  of  the  University 
of  London.  And  Dr.  Rogers  directs  that  if,  at 
the  end  of  any  such  period  of  ten  years,  no  such 
essay  should  have  been  written  in  respect  of  such 
period,  or  if,  in  the  opinion  of  the  judges,  none 
of  the  essays  shall  merit  a  prize,  then  the  trustees 
shall  apply  the  dividends  and  accumulations  for 
such  ten  'yoais  for  the  benefit  of  the  Medical 
Benevolent  College,  or  some  kindred  institution 
to  be  selected  by  the  trustees. 

The  following  aro  the  arrangements  for  the 
forthcoming  meeting  of  the  British  Association 
at  Newcastle  -  on-Tyne : — ^At  the  first  general 
meeting,  on  September  11,  at  8  p.m..  Sir  F. 
Bramwell  will  rosign  the  chair,  and  Prof. 
Flower,  the  president-elect,  will  assume  the 
presidency,  and  deliver  an  address.  The  follow- 
ing aro  the  presidents  of  the  sections: — (A) 
Mathematical  and  Physical  Science,  Capt.  W.  de 
W.  Abney ;  (B)  Chenucal  Science,  Sir  I.  Lowthian 
Bell;  (C)  Geoloffy,  Prof.  James  Geikie;  (D) 
Biology,  Prof.  J.  S.  Burdon-Sanderson ;  (!E) 
Geography,  Col.  Sir  F.  De  Winton;  (F)  Economic 
Science  and  Statistics,  Prof.  F.  Y.  Edgeworth ; 
(G)  Mechanical  Science,  Mr.  William  Anderson; 
jm  Anthropology,  Prof.  Sir  W.  Turner.  On 
Thursday  evening,  September  12,  thero  will  be  a 
soir6e  ;  on  Friday  evening,  September  13,  Prof. 
W.  C.  Roberts- Austen  vml  deliver  a  discourse  on 
**  The  Hardening  and  Tempering  of  Steel "  ;  on 
Saturday  evening,  September  14,  Mr.  B.  Baker 
will  deliver  a  discourse  on  **The  Forth  Bridge" ; 
on  Monday  evening,  Septembw  16,  Mr.  Walter 
Gkodiner  will  deliver  a  discourse  on  ''How 
Plants  Maintain  Themselves  in  the  Struggle  for 
Existence";  on  Tuesday  evening,  September 
17,  thero  will  be  a  soiree ;  and  the  concluding 
meeting  will  be  held  on  the  afternoon  of  Wed- 
nesday, September  18.  Excursions  to  places  of 
interest  in  the  neighbourhood  of  Newcastle  will 
be  made  on  the  afternoon  of  Saturday,  September 
14,  and  on  Thursday,  September  19. 

The  Society  of  Arts  offers  prizes  amoimting  to 
£150,  and  20  of  the  society's  bronze  medals,  for 
objects  of  art  or  workmanship  to  be  exhibited  in 
the   forthcoming   Arts  and  Crafts  Exhibition, 


which  will  be  held  at  the  New  Gallery,  Regent - 
Btroet,  from  Oct.  7  to  Dec.  7.    The  judges  will 
be  empowered  to  distribute  the  money,  or  such 
proportion  of  it  as  they  see  fit,  in  any  sums  they 
think  will  best  meet  the  relative  merits  of  the 
exhibits,  at  the  same  time  paying  due  ro^rd  to 
the  cost  of  production.    The  whole  sum  will  duly 
be  expended  in  case  of  works  of  sufficient  merit 
being  forthcoming.    The  prizes  will  be  awarded 
to  craftsmen,   not  professional  artists,  and  the 
work  must  have  been  executed  in  the  United 
Kingdom  or  its  dependencies.    The  objects  sub- 
mitted for  competition  may  be  the  work  of  one 
workman,   or  of  several  workmen  working  in 
combination.     They  need  not  necessarily  be  the 
property  of  the  workmen  sending  tiiem  in,  as 
manufftcturers  or    employers   may    exhibit    on 
behalf  of  the  workmen :  but  in  that  case,  besides 
the  name  of  the  manufacturor,  the  names  of  all 
the   workmen  engaged  on  the  work  must  be 
^ven,  with  a  statement  of  the  portions  respect- 
ively executed  by  each.     Full  information,  with 
forms  of  application,  may  be  obtained  from  Mr. 
Ernest  Radford,  secrotary  of  the  Arts  and  Crafts 
Society,  44,  Great  Marlborough-street,  W. 

The  Association  for  the  Improvement  of  Geo- 
metrical Teaching  has  begun  the  formation  of  a 
library  of  rof  eronce  of  mathematical  textbooks. 
It  is»  of  course,  intended  chiefly  for  works  of 
recent  date ;  but  it  contains  a  loan  collection  of 
older  works,  lent  by  Mr.  F.  Hockliffe,  of  Bed- 
ford, amonff  which  may  be  mentioned  Cocker* s 
''Arithmew,"  Tacquet's  *' Elementa  Geo- 
metriffi,"  andD'Chales's  "Elements  of  Euclid.'* 
The  library  is  at  preset  under  the  charge  of 
Mr.  C.  V.  Coates  (2,  Prince's  Mansions,  Vic- 
toria-street), who  will  be  glad  to  receive  dona- 
tions of  books,  pamphlets,  £c.,  on  behalf  of  the 
association. 

Mr.  JohnAitken  has  been  visiting  the  Ben  Nevis 
observatory  for  the  purpose  of  investigating,  in 
conjunction  with  Mr.  Omond,  the  number  of 
dust  particles  in  the  atmosphere.  It  appears  that 
the  numbers  varied  from  350  per  cubic  centi- 
m^tro  about  noon  to  500  at  3  p.m.  The  purest 
air  proviously  examined  by  Mr.  Aitken  was  on 
the  Ayrshire  coast,  and  gave  1,260  dust  particles 
to  the  cubic  centim^tro.  Extended  observation 
will  in  ail  probability  establish  the  fact  of  the 
singular  punty  of  the  air  at  this  height,  as  com- 
pared with  that  at  lower  levels;  and  that  the 
numbers  of  dust  partides  will  be  greatest  at  the 
Observatory  in  that  part  of  the  day  when  the 
ascending  currents  up  the  heated  sides  of  the 
mountain  aro  strongest.  Dr.  Angus  Smith  in 
his  essay  has  already  established  the  theory  that 
the  air  in  high  r^dtis  is  romarkably  free  from 
dust,  and  Prof.  Tyndall  has  demoiistrated  tho 
fact  hy  his  experiments  in  Alpine  regions. 

The  Cameron  prize  in  therapeutics  of  the 
University  of  Edinburgh  has  been  awarded  to 
M.  Pasteur  in  roccgnition  of  the  high  import- 
ance and  great  value  in  practical  therapeutics  of 
the  troatment  of  hydrophobia  discovered  by  him. 

In  Birmingham  some  members  of  the  poUce 
aro  told  off  to  seize  and  dispose  of  ownerless  dogs 
found  straying  about.  The  dogs  are  destroyed 
by  means  of  prussic  acid,  and  aro  then  cremated 
in  the  furnace  used  for  burning  up  the  refuse 
from  the  sewage. 

Mr.  Edison  is  in  Paris,  and  Mr.  Edison  has 
been  *  *  interviewed. ' '  Asked  about  his  invention 
for  seeing  at  a  distance,  he  said  for  rather  is  reported 
to  have  said) : — "I  am,  and  nave  been,  at  work 
at  an  invenUon  which  will  enable  a  man  at  Wall- 
street  not  only  to  telephone  to  a  friend  near  the 
Central  Park,  say,  but  to  actually  see  that  friend 
while  speaking  to  him.  That  would  be  a  prac- 
tical and  useful  invention,  and  I  see  no  reason 
why  it  may  not  soon  become  a  reality.  One  of 
the  first  things  I  shall  do  on  my  return  to 
America  will  be  to  establish  such  an  apparatus 
between  my  laboratory  and  the  phonograph 
works.  I  liave  already  had  satisfactory  results 
in  reproducing  images  at  that  distance,  which  is 
only  about  1,000ft.  Of  course,  it  is  ridiculous  to 
talk  about  seeing  between  Now  York  and  Paris. 
The  rotundity  of  the  earth,  if  nothing  else,  would 
ronder  that  impossible."  Mr.  Edison  does  not 
pose  as  a  savant,  it  seems.  ''  Men  of  that  sort 
are  a  great  success  at  explaining  in  learned  lan- 
guage what  other  men  have  done ;  but  it  is  the 
simple  fact  that  all  their  formulated  knowledge 
put  together  has  never  given  the  world  moro 
than  two  or  three  inventions  of  any  value.  Then 
about  inventions  in  general.  I'll  give  you  my 
idea.    It  is   easy  enough  to  invent  wonderful 
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thiasB,  and  let  newspapers  talking,  but  the 
trouole  comes  when  you  tiy  to  perfect  inventions 
so  as  to  give  them  a  commercial  value.  That's 
the  only  sort  of  invention  I  go  in  for." 

It  appears  that  so  long  ago  as  1873  M.  A. 
PeUenn  described  in  the  CompUa  Hendu$y  the 
method  of  forming  armature  cores  of  discs  of  soft 
iron  insulated.  It  would  not  appear  that  any 
patent  subsequent  to  this  can  be  valid,  even  in 
the  United  States. 

The  International  Congress  of  Electricians 
commences  its  sittings  on  August  24,  in  tiie  Sidle 
at  the  Trocad6ro. 

The  London  and  Southwark  Subway  is  nearly 
complete ;  but  some  little  difficulty  with  a  water- 
loggisd  bed  of  gravel  has  been  experienced,  and 
the  work  has  had  to  be  carried  on  by  the 
TOienmatic  method.  The  rails  are  down  between 
king  William-street  and  St.  George's  Church, 
and  an  electrical  train  will  shortly  be  tried 
experimentally. 

Dr.  H.  Meyer  has  arrived  at  Zanzibar  for  the 
purpose  of  making  another  attempt  to  ascend  to 
the  highest  summit  of  Killimanjaro.  He  wHl 
afterwards  proceed  to  explore  Mount  Kenia. 

Darwinism  is  a  name  that  has  come  to  stop. 
It  appears  that  Dr.  J.  Steiner,  Professor  of 
Physiology  in  the  Umversity  of  Heidelberg,  has 
set  himself  to  apply  to  his  spedal  subject  the 
Darwinian  methods  and  processes  which  have 
borne  such  striking  fruits  in  morphology.  He 
begins  with  the  nervous  system,  and  his  treatise, 
of  which  the  first  and  second  parts  are  published, 
is  hailed  by  many  of  his  feUow-workers  in 
Qermany  as  a  new  departure  in  physiological 
science,  fraught  with  important  results  for 
medicine,  theoretical  and  practical.  Vieweg  and 
Son,  Brunswick,  are  the  publishers. 

Dr.  B.  Schafer  and  Mr.  H.  B.  Woodward 
call  attention,  in  the  August  number  of  the 
OeologiealMagaziney  to  the  pressing  need  of  an 
"  International  Record  of  Palaeontology."  New 
species  of  fossils  are  being  daily  described  in 
various  countries,  and  it  is  of  first  importance  to 
the  student  that  an  authentic  register  should  be 
preserved.  It  was  one  of  the  objects  of  the 
Geological  Eeeord  to  secure  such  a  register ;  but 
as  this  annual  has  not  been  sufficiently  supported, 
it  is  now  suggested  that  the  Palaeontological 
Record  should  be  taken  up  by  the  International 
Geological  Congress. 


The  Cookroach.  —  There  is  an  interesting 
account  in  this  month's  issue  of  Knowledge  of  the 
habits  and  history  of  "the  poor  beeUe  which  we 
tread  upon,*'  more  conectiy  named  the  common 
codooaoh.  Comparatively  few  people  know  that 
this  familiar  of  the  kitchen  is  not  by  any  means  a 
native  of  these  climes.  It  is  an  importation  from 
the  warm  and  sunny  lands  of  Asia,  brought  over 
pexhaps  something  like  two  centuries  ago.  The 
first  arrivals  must  have  reached  this  country  as 
stowawavs  on  board  ship,  and  flndinff  thenuelveB  in 
oongemal  surroundings  they  multiplied  apace. 
Now  they  seem  almost  everywhere,  but  for  a  long 
time  after  they  8  warmed  in  the  kitchens  of  to  wn  houses 
they  were  unknown  in  the  country.  No  doubt  if 
they  had  been  natives  of  a  simflar  climate  they 
would  have  quioklv  reached  even  remote  viUagea, 
but  they  fortunately  have  delicate  constitutions  and 
cannot  stand  exposure  to  cold.  Many  people  must 
have  noticed  that  it  is  only  in  hot  summer  weather 
that  they  are  seen  far  away  from  the  warmth  of  the 
kitchen  fire.  It  is  this  need  for  a  high  temperature 
which  causes  them  to  concentrate  where  it  is  most 
constantly  maintained.  Cool  larders  and  pantries 
are  comparatively  secure  against  their  attacks  in 
nnte  of  the  fact  that  they  would  find  better  fare 
therein  than  the  crumbs  and  particles  upon  the 
kitchen  fioor.  Their  common  description  as 
''horrible  black  beetles"  is  a  curious  nusnomer. 
They  are  not  black,  nor  are  they  beetles ;  the  only 
part  of  the  description  which  is  at  all  applicable  to 
them  is  the  epithet  "horrible,"  with  which  few 
will  quarrel. 

Mbbsrs.  Pmmr  ash  Niblbt  have  presented  to  the 
Royal  Society  an  ingenious  device  for  ascertaining 
the  amount  of  firedamp  present  in  the  airways  of  a 
mine.  The  inshument  consists  of  two  thermometers, 
one  of  which  \b  of  the  ordmary  type,  but  the  bulb 
of  the  other  is  covered  with  platinum  black.  If  the 
two  thermometers  are  together  placed  in  an  atmos- 
phere containing  a  hydro-carbon,  the  second 
thermometer  will  indicate  a  higher  temperature 
than  the  first,  as  a  slow  combustion  of  the  hydro- 
carbon takes  place  within  the  pores  of  the  phitinum 
black,  nisng  its  temperature  and  that  of  the  bulb 
it  covers.  Tliis  rise  of  temperature  is  a  function  of 
the  quantity  of  hydro-carbon  present. 


LETTEBS  TO  THE  EDITOB. 


♦  ♦• 


[Wtio  mi  Md  mmOva  ratptmMk  >r  the  opinions  of 
omr  eorretpondeiUB,  Ths  Editor  rt$poo^fMy  r^qwuU  thai  oil 
oommuHkatioHaohoiM  be  drawn  up  om  bri^g  atpotnblo,] 

AU  eommmteatioHM  ohoidd  be  rnddreooed  to  Uke  Bdxtob  0/ 
lAeBiraLZBX  Mbohanio,  382,  Strand^  W.O. 

Att  Cfhofuet  and  IbH^e^fiee  Ordero  to  be  made  pagahU  to 
J.  Pabsvoss  Edwabds. 

%*  In  order  to  faeaitate  r^ftrenee,  Oorreepondente,  when 
epeakmg  of  ang  letter  pmrieuaty  huerted,  witt  obUfe  bg 
meniianing  the  wmber  0/  the  Letter,  ae  weUae  the  page  on 
whi^itappeare, 

T  would  have  eveiyuue  wzito  what  ha  knows,  sad  as 
miieih  as  he  knowi,  out  no  more ;  and  that  not  in  thif 
onlf,  hot  in  all  other  sabjeoti :  For  soeh apenon  may 
hare  some  paztlonlar  knowledge  and  exptafeaoe  of  the 
aatore  of  meh  a  person  or  Bnoh  a  fountain,  that  as  to 
other  things,  knows  no  mora  than  what  evarbodT  dooa, 
and /St.  to  keep  a  dntter  with  this  little  pittanos  of  hia, 
will  undertake  to  write  the  whdie  body  of  phyiioks,  a  vice 
from  whence  gieat  inoanvenieoooes  doive  their  originaL" 
—Menlaign^e  Eeeage, 

WHAT  DO  WE  SEE  P— IiIOHTKINa. 

[30239.]'-Wrzls  I  do  not  agree  with  your  able 
correspondent,  '*  F.B.A.S.,"  £at  all  metaphysics 
is  logomachy,  I  had  no  intention  of  getting  into  a 
metaphysicu  discussion  as  to  whether  it  is  the  brain, 
or  the  mind,  or  something  different  from  both,  that 
sees.  I  was  only  dealing  with  that  which  is  seen — 
a  (mestion  which  I  think  belongs  rather  to  physics. 
If  I  admitted  that  we  see  with  the  brain,  it  may  not 
be  the  less  true  that  what  is  seen  is  the  picture  on 
the  retina.  I  cannot  see  Satmn's  rings  except  by 
means  of  a  telescope,  but  the  rings  are  not  m  the 
telescope  but  on  the  planet.  So  I  may  be  unable  to 
see  anything  imless  my  brain  is  active,  and  yet  the 
thing  seen  may  not  be  in  the  brain.  The  di^erenoe 
between  "F.B.A.S.'*  and  mysdf  is  that  he  regards 
the  picture  on  the  retina  as  one  of  sevoal  causes  or 
accompaniments  of  vision,  whereas  I  regard  it  as 
the  thinff  seen ;  and  I  think  the  optician  practically 
so  regaros  it,  though  he  may  not  express  his  belief 
theoretically.  Whenever  he  wants  to  alter  the 
thinff  seen  he  examines  by  what  means  he  can  makfl 
the  desired  change  in  the  picture. 

If  there  was  anything  in  the  ear  which  bon 
a  similar  resemblance  to  the  thing  heard, 
**F.B.A.S.'s"  analogy  to  the  sense  ol  hearing 
might  have  some  force.  But  sight  is  unlike  all  the 
other  senses  in  this  respect.  It  is  in  the  eye  alone 
that^  we  meet  with  anytiiing  resembling  tne  per- 
ception that  follows  or  acoompanies  its  presence, 
which  we  can  alter  in  various  ways  by  proper 
appliances,  and  every  alteration  in  which  isfoUowed 
by  a  corresponding  change  in  the  thing  perceived. 
Sound  can  of  course  be  increased  by  proper  appli- 
ances, and  we  mav  hereafter  find  means  of 
incTwuring  or  diminisning  tastes  and  smells ;  but  the 
resemblance  of  these  applivices  to  optical  instru- 
ments is  remote. 

Beverting  to  the  original  question  of  diroot  vision 
by  means  of  an  inverted  picture,  of  course,  if  the 
picture  is  not  seen,  but  connected  with  vision  in  some 
whoUjr  unknown  manner,  there  is  no  special  diffi- 
culty in  supposing  that  the  resemblance  between 
the  picturo  and  the  tbioff  seen  stops  at  this  point, 
and  that  one  is  erect  whue  the  other  is  inverted.  I 
can  hardly  believe  that  Nature  has  taken  so  much 
pains  to  produce  an  invisible  picturo  of  a  visible 
object.  If  I  never  saw  the  sky  except  through  an 
inverting  telescope,  I  should  never  discover  that 
the  telescope  was  an  inverting  one.  This  is  the  con- 
dition m  which  (rightiy  or  wrongly)  I  suppose  all 
men  to  be.  Our  eyes  aro  inverting  telesoopes 
through  which  we  see  everything,  and  what  we  see 
is  in  reality  not  the  things  themselves,  but  the  in- 
verted pictures  of  them. 

An  o  oservation  as  old  as  Scheiner  throws,  I  think, 
considerable  li^ht  on  this  question.  Place  a  smi^ 
but  well- illummated  object  (a  pin*s  head  will  do) 
so  near  the  eve  that  it  is  out  of  focus  and  consider- 
ably enlarged..  Introduce  between  it  and  the  eye  a 
Eiece  of  paper  or  cardboard  pierced  with  three  pin- 
oles close  together.  Throe  pins*  heads  will  now  be 
seen  instead  of  one.    Stop  uie  right  pinhole,  the 

Sin's  head  on  the  left  immediately  disappears.  Stop 
leleft  pinhole,  and  the  pin's  head  on  uie  right  dis- 
appears. My  explanation  of  this  is  that  all  objects 
bemg  inverted,  when  I  suppose  that  I  am  stopping 
the  ninhole  on  the  right  I  am  really  stopping  that 
on  the  left,  and  vice  versft.  It  will  not  be  easy,  I 
think,  to  explain  the  fact  oti^erwise. 

With  regard  to  another  question  now  mooted  in 
your  columns,  I  may  mention  that  some  years  ago 
I  had  an  excellent  opportunity  of  observing  a 
thunderstorm  from  a  distance,  and  I  was  strongly 
under  the  impression  that  the  lightning  fiashes  had 
a  perceptible  duration,  and  that  I  comd  determine 
the  direction  of  the  motion,  which  in  nearly  all 
instances  was  from  the  cloud  to  the  ground.  The 
thunderstorm  took  place  some  five  miles  from  the 
elevated  ^und  on  whidi  I  was  standing.  It 
would  be  mteresting  on  such  occasions,  however,  to 
inquire  as  to  whether  different  observers  agreed  as 
to  the  direction  of  particular  flashes.  Ifan  ob- 
server standing  beside  me  thought  that  it  had  pro- 


ceeded from  the  ground  to  the  dood,  wbilt  I  m 
of  the  contrary  opinion,  the  value  of  e^tiaita  of 
direction  would  be  much  lesseaed. 
Llandudno,  Aug.  10.  W.  R.  8.  Xsaek. 

OOOOXTATION   OF  JUJPXTBE  OV 
AUG.  7. 

[30240.]— Thib  interesting  and  somewfait  t« 
^enomenon  was  fairly  well  sssb  ia  Poitia^ 
Clouds  hid  the  actual  disappeanaos ;  battkepUut 
was  seen  immediately  before,  on  what  would  UiU 
line  of  lunar  droumf erence.  As  tho  nn  «v 
shining  vexy  brightly,  the  satellites  wers  not  sao. 
The  reappearance  was  well  seen  throo^^t  iVe 
satellites  in  the  order  of  their  positioii^TiL,  tli< 
3rd,  2iid,  and  4th,  the  first  bsing  in  the  ihadof  U 
theplanet.  was  not  seen.  When  the  Ixtdr  (A  tU 
planet  had  half -emerged  from  thehcight  eq^iof^k 
moon,  the  appearance  woa  veiy  striking,  Uba  hop 

Jrotuoeranoe  on  the  lunar  timh ;  wboo  tha  eato 
ovian  system  had  fairly  esG^)ed  from  bduod,  i 
presenteda  very  beautiful  q)eotsde— onskogtobe 
remembered  1^  those  who  saw  it.  Tha  viits 
hopes  that  some  of  the  young  people  to  ik&  U 
had  the  privilege  of  showing  the  pneaonuon^  wZ 
have  their  astronomical  prodiritieB  proooted,  m  u 
to  join  the  L.A.S.,  and  thus  methodiBsIi?  pszw 
the  attractive  and  elevating  scienoe.  Such  phas> 
mena  often  prove  the  starting  point  of  t  nsrfcl 
scientific  career.  The  aperture  used  on  tk«  iben 
occasion  was  a  4*6,  with  a  power  of  7Cl 

Aug.  6.  Occultation  of  5758  B  JLC.  The  ia- 
mersion  of  the  above  star  was  well  leea  at  Portlsti 
The  disappearance  was  not  instantsaeoiia  u  tbbiI: 
but  the  star  lingered,  and  gradually  'paani  fna 
sight,  suggesting  duplexity  in  the  Une  ox  tin  aox'i 
riMius.  ThA  emersion  was  not  obaerred,  ovts; 
to  the  interference  of  buildings. 

W.  B.  Waagh. 


[30241.]— It  was  fanpossible  to  obterrs  tht^- 
appearance  hero,  owing  to  the  interrsation  rf 
Clouds;  but  the  reappearance  was  well  mf^p-" 
planet^s  disc  appearing  bisected  by  the  moon'i  iix^ 
at  ^.  57m.  d9s.  G^.T.,  and  apporeoi  oootac: 
ceasing  at  7h.  69m.  24s. 

The  low  altitude  of  the  obfects  prevailed  » 
bringing  to  bear  a  more  powerful  instromest  tiia 
a  3|m.  refractor.  The  times  of  tiie.eiaienio&s  i 
the  satelHtee  were  consequently  unoertain :  b; 
No.  2  was  picked  up  at  8h.  4m.  24b.,  b«n^  tbas 
appreciable  distance  from  the  moon^t  Umb.  Mt 
s&tion  is  N.  62»  30'  10^ ;  west  1"  63'  15'. 

Fred.  Ward  Nash.  F.B.A.& 

Birchfield,  Birmingham,  Aug.  7. 


[30242.]— The  occultation  of  Jupiter,  which  tot 
place  on  Wednesday  evening,  Auguft  7th,  tu 
obeerved  hero  under  drcumstanoes  as  favoonhU  e 
might  be  expected  after  the  weather  of  tha  t«3 
prerious  days.  Owing  to  the  doudv  nature  of  ty 
sky,  tiie  moon  was  not  visible  till  6.30  p.in.,  afti » 
acoount  of  the  brilUanoy  of  the  setting  Ron  t' 
planet  could  only  be  discerned  with  diiEcaity  vc 
the  telescope  after  6.46,  disappearing  at  'mSxri* 
behind  cirro-stratus  clouds.  Fortunately,  at  &V<^ 
7  the  moon  and  planet  were  visible  in  a  UiA^^ 
ssy.  The  planet  was  seen  to  disappear  at  &Vi: 
7h.  3' 76m.  The  disappearance  apparently  oc£^ 
10  seconds ;  but,  owing  to  the  bad  definition  oqsk 
by  the  tremulous  state  of  the  atmosphere  at » ^  < 
an  altitude,  these  figures  can  perhaps  hanfir' 
relied  on.  Unfortunately,  at  7-45,  a  snower  d  k^ 
came  on,  and  the  cloudy  state  of  the  sky  pr?^^ 
the  reappearance  at  8.1  being  seen.  At  8.'2C^ 
moon  and  planet  again  appeared^  Jupiter  bei: 
well  separated  from  the  moon*a  bnghtlimb.  Tu 
three  visible  satellites  were  plainly  seen,  alUi:'^^ 
in  such  dose  proximity  to  the  moon. 

The  refractor  employed  was  a  Sin.  DoUood.  viz 
power  of  40.  F.  I«.  Xitckls. 

Sea  View,  St.  Bees,  viii  Carnforth,  Aug*  S. 

[30243.]— ^The  disappearance  andreapp«axvK(  • 
Jupiter  were  seen  here  on  tiie  evening  of  tht  ?d 
inst.  During  immersion,  the  clearly  defioed  csn* 
of  the  moon's  limb  seen  on  the  disc  of  i^- 
changed  laterto  a  serrated  edge,  the  dark  pi^F 
tions  increasing  and  lessening  in  height,/^ 
centrally  placed,  shooting  up  double  its  hftr- 
shortly  before  Jupiter  was  nnally  covered  ^r  ^ 
moon.  It  seemed  to  be  a  kind  of  invened  ^^ 
of  *<Baily's  Beads/*  probablj  the  result  of  3&- 
spheric  agendes.  The  emersion  of  Jupiter  wis  ^^ 
ceded  bv  that  of  SateUite  No.  UI.  Xo.  n.-^' 
No.  IV.  followed  after  Jupiter ;  but  a  dead  interi''*' 
before  these  two  reappeared.  No.  I.  being  h^ 
the  great  planet.  As  timed  here,  Jupiter  w 
seconds  in  disappearing  and  90  seoondsreapfMi^' 

Hendon,  August  12.  P.  F.  U^ 

[30244.]— I  no  not  know  whether  any  oi  7  - 
contributon  have  noticed  a  very  curious  pheno^-^ 
with  regard  to  the  oooultBition  of  Jupiter  <ia  ^^ 
nesday  last.    I  live  at  N^wpoti^  KSna..  n»  )»i^ 
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hare  diaappeared  behind  the  moon*8  dark  limb  at 
6h.  60m.  30b.  p.m.  Tnntead  of  this,  to  my  great 
sarpriae,  it  diaappeared  about  (Sh.  54m.  20b.  p.m.,  that 
18,  about  four  minutes  too  late.  I  watched  the 
egTMB  yeiy  carefully,  and  noted  the  time  when 
Jupiter  came  out ;  but  in  thia  oaae  it  iasued  exactly 
to  the  aeoond,  yiz. — 7h.  60m.  30b.  p.m. 

I  do  not  know  whether  to  aaaign  thia  phenomenon 
to  refraction,  or  to  an  error  in  ue  almanacs.  The 
former  aeems  the  likelier  cauae,  as  the  moon  had  at 
the  end  of  the  oooultation  riaen  out  of  the  miata 
near  the  horizon,  in  which  ahe  waa  enveloped  at  the 
oonmienoement.  I  cannot  think  the  latter  reason 
is  right,  as  every  almanac  I  have  seen  gives  the 
same  time,  both  for  ingreas  and  egreaB.  I  obaerved 
the  occultation  with  powers  of  150  and  200.  Jupiter 
appeared  as  a  very  faint  object,  before  sunset^  at 
the  ingress,  but  he  could  be  seen  plamly  issnmg 
fh>m  behind  the  moon  at  the  egress. 

Newport,  Hon.,  Aug.  10.        J.  H.  Oanninr. 

[30245.] — Tkb  following  are  the  particulars  of 
my  observation  in  this  locuity  :^Fn>m  low  altitude 
ox  planet,  I  was  unable  to  use  my  6|in.  Calver  re- 
flector, so  fell  back  upon  my  Sin.  refractor,  power 
60.  A  h^avy  broken  doud  persisted  around  the 
horizon,  from  S.W.  to  S.B.,  and  two-thirds  to  the 
zenith,  which  made  it  appear  a  hopeless  case  :  but 
within  three  minutes  of  uie  event,  fortnnatuy,  a 
lift  occurred,  over  which  only  drifted  tiiin.  filmy 
cloud,  but  which  in  no  way  interfered  with  oistinct 
vision.  Jupiter  stood  iaolaced  with  nale  light,  until 
the  dark  edge  of  the  moon  entered  nia  diw.  which 
advanced  slowly  and  stately,  until  he  was  oUiterated 
—this  oconpied,  roughly,  about  1^  mionte.  The 
satellites  at  this  stage  were  not  visible— caused,  I 
should  think,  from  full  dayli^t,  gauzy  doud,  or 
both  oombined,  and  probably  from  low  optical  power 
uaed.  Beappearanoe,  as  gradual— impression,  as 
though  something  was  growinjg  out  of  the  bn^t 
edge  of  the  moon.  Both  at  duappearanoe  and  ret 
appearance,  the  eye  could  realise  and  almost  detect 
the  motion  of  the  moon. 

A  friend  ^not  cognisant  of  where  it  would  first 
appear)  saw  it  emerge  with  ordinary  vision.  Mark- 
ings on  planet  perfectly  dear.  The  stronff  mooiv> 
li^t  overpowerad  the  satellites,  rendering  unem.  not 
visible,  until  thev  had  advanced  about  the  width  of 
the  diameter  of  the  planet  from  the  edge  of  the 
moon,  and  then  they  shone  as  minute,  dear  points 
of  light — ^the  difference  in  the  magnitude  ox  these 
were  oonroiouoiuly  perceptible — JXo.  3  considerably 
the  largest  in  anpearanoe,  colour  of  the  other  two 
more  olue,  whilst  3  was  about  the  tinge  of  Jupiter. 
As  reappearance  advanced,  thesuxfaoe  of  the  planet 
was  more  dull  at  the  immediate  side  of  the  moon 
than  at  its  own  off  edge,  resulting  no  doubt  from 
the  contrasting  and  unequal  light  of  the  oont^suous 
bodies.  Altogether  it  was  a  very  interesting  phe- 
nomanon — a  singnlar  contrast  between  it  ana  an 
occultation  of  a  nxed  star,  rendering  it  an  experience 
any  tdescopist  may  desire  to  gain. 

Southampton.  S.  S. 

K  BOOTIS. 

[30246.1—1  KNOW,  of  oouTBe,  as  well  as  Mr. 
Holmes  Hetter  30200,  p.  482)  that  the  measures  I 

rted  of  Schiaparem's  are  two  years  old ;  but  I 
gave  an  estimated  distance  and  angle  for  the 
present  time.  The  measures  he  quoted  of  Z  Corona 
and  42  ComsB  are  also  two  years  old.  The  latest 
measures  I  have  of  42  Conue  are  by  Mr.  Leaven- 
worth with  a  lOin.  Alvan  Clark  at  Haverford 
College.  He  fives  9'6»  :  0-55" ;  1889*09.  The  dist- 
ance and  angle  would  be  about  the  same  now; 
^  Corona  would  be  about  204''  0-65 "  now ;  /i>  Bootis 
about  93°  :  0*80^'.  Jedrzejewice*s  distance  ia  oidy 
anestinuite.  H.  Sadler. 


WHY  HAS  THE  MOON  NO  POI^AB  CAPSP 
—TO  KB.  HOIiKBS. 

r30247.]— In  answer  to  queries  in  letter  30001, 1 
wul  as  briefly  as  possible  say  a  few  words ;  but 
firstly  I  have  received  no  Journal  of  the  L.A.S. 
with  the  artide  referred  to,  and  was  not  awaro  till 
now  that  it  had  been  published. 

The  grounds  for  my  saying  that  '*  Venus  has  not 
cooled  aowu  so  much  as  our  earth ''  are  that,  while 
about  the  same  size,  she  is  so  much  nearer  to  the 
sun,  and  also  has  an  atmosphere  of  nearly  double 
the  density. 

There  seems  to  be  ample  evidence  that  it  is  more 
extensive  than  ours,  ana  so  persistently  doud-laden 
that  we  seldom  see  the  actual  surface,  and  cannot 
easQy  map  it.  Webb  says.  * '  Thera  is  vexy  suffident 
proof  of  the  existence  of  a  vaporous  envdope.'' 
Herschd  agreed  that  the  extension  of  the  horns 
beyond  a  semidrde  was  due  to  refraction  through 
an  atmosphere,  and  Madler  traced  them  for  200°, 
and  even  240°,  showing  a  refraction  about  one- sixth 
stronger  than  ours.  Neison  has  estimated  the 
densify  of  the  atmosphere  at  1-892,  ours  b^ing 
unity;  and  Main,  in  his  ''Budimentary  Astro- 
nomy," savB,  *'  It  may  mitigate  the  intense  heat  of 
the  sun,  which  yet  must  be  far  too  great  for  the 
existence  of  pUmts  and  animals"  like  ours. 


With  regard  to  tiie  atmosphere  of  Mars  being 
more  attenoated  and  showing  signs  of  gladation. 
Webb  says,  p.  150,  that  Dawes  considered  it  of 
'*  only  moderate  density."  It  is  not  heavily  doud- 
laden,  and  *'  the  disc  is  so  well  seen  through  good 
tdescopes  that  maps  of  the  surface  have  been 
mAde,"  the  sea  ana  land  surfaces  named,  the  polar 
snow  caps  distinctly  visible,  and  detail  often  seen 
up  to  the  limb.  South,  with  an  11|  achromatic, 
even  saw  an  oc<mltation  of  a  star  where  the  ima^ 
was  *' neatly  dichotomised  on  emerging."  Mam 
says  "  his  cumate  must  be  considerab^  colder  than 
our  own." 

The  waxing  and  waning  of  the  Polar  snow-caps 
during  the  wmter  and  summer  is  well  known  (see 
Webb,  p.  147),  but  whether  they  would  be  *'  more 
conspicuous  than  those  of  our  earth  at  a  similar 
distance,"  I  could  not  say. 

The  reason  why  the  Martial  "snow-caps"  are 
not  both  over  the  true  poles  seems  to  me  due  to  the 
cap  forming  on  the  nearest  available  land,  shoal,  or 
island  to  andior  it  to  %Jloating  cap  on  deep  tcater 
would  drift  about  and  fneU,  But  if  formed  on 
shoals  or  islands  in  a  sea,  it  would  tnobably  cause 
the  complicated  and  lobate  forms  notioed  by  Secchi 
(Webbjp.  148). 

Mr.  w.  F.  Denning,  in  a  most  valuable  letter 
on  Mars,  June  3,  1886,  <*  Nature,"  p.  106,  says  that 
he  considers  **  the  atmosphere  of  this  planet  is 
extremdy  attenuated."  Ble  also  refers  to  a  bril- 
liantly white  bordering  to  the  land  and  sea  sur- 
faces so  striking  as  to  vie  with  the  Polar  mows. 
Webb,  again,  on  p.  149,  says^  "  Some  of  the  prin- 
dpal  C^tinents  are  occasionally  bordered  with 
white,  as  though  snow  or  douds."    Now  these 

J  [notations  exactly  confirm  my  views  in  re  the 
unar  maritime  ranges    being  formed  of  snow 
deposit. 

vast  littoral  deposits  of  snow  are  what  we 
should  expect   to   see  on  any  globe   which  was 


roadiing  a  stage  of  glaoation.    What  says 
.xb.A«o.    r 


Begarding  the  asteroids,  or,  rather,  I  should  say. 
planmoids,  I  said  they  were  *' presumably "  but 
tittle  over  the  temperature  of  space,  and  hence 
** probably"  refrigerated  to  the  core.  Surdyone 
may  draw  a  few  easy  inferences  regarding  these 
small  bodies? 

To  the  question  as  to  how  it  ia,  if  the  moon  is 
covered  with  snow  forms  from  pole  to  pole,  we  yet 
see  no  trace  of  vapour,  I  rai>ly  that  I  do  not  accept 
as  final  Lord  Bosse's  condusions  as  to  a  maTimnm 
equatorial  temperature  of  -f  300*  C. 

Neison,  at  p.  41,  savs  that  Lord  BoBse  himself  did 
not  '*  regard  nis  results  "  as  '*  affording  any  trust- 
wo7th}r  means  of  determining  the  lunar  tttnpera- 
turo  with  any  exactitude." 

The  maximum temperatureis  ''not proven,"  andl 
accept  meantime  the  condusioiis  arrived  at  and  pub- 
lidy  expressed  by  Prof.  S.  P.  Lan^ey,  director  of  the 
Allegheny  Observatorv,  and  Prof.  C.  A.  Young,  of 
Princeton,  who  consi&  that,  instead  of  a  tempera- 
ture of  +  300°  C,  the  TTn>.xiTnnm  iaprobablv  tower 
than  mdting  ice,  and  may  be  as  low  as  neezing 
meroury. 

Prof.  Laneley  has  for  years  specially  studied  the 
question  of  lunar  reflected  ana  radiant  heat,  and 
his  work  on  it  will  be  out  ero  long,  I  hear. 

I  am  not  qualified  to  go  into  sudi  an  abstruse 
matter ;  but  would  point  out  that  the  question  as  to 
whether  ice  or  snow  would  vaporise  on  the  moon 
depends,  firstly,  on  the  temperature ;  and,  secondly, 
on  whetner  lunar  ice  and  snow  are  absolutdy  iden- 
tical with  ours  ?  With  us  they  cease  to  vaporise  at 
about  minus  70^  or  80°  C,  even  in  vacuo. 

What  I  am  endeavouring  to  do  is  to  show  that 
from  the  character  of  the  surfacing  alone  we  may 

get  a  due  as  to  the  present  condition  of  our  satd- 
te;  that  a  theory  of  gladation  will  not  only 
release  us  from  many  insuperable  difficulties,  but 
solve  for  us  the  many  peculiar  features  that  are 
now  enigmas.  But  it  is  so  hopeless  to  explain  all 
piecemeal,  hy  notes  and  letters,  that  I  ,^un  having  a 
small  edition  of  the  theory  printed,  about  100 
copies,  50pp.  8vo.,  with  diagrams,  so  as  to  lay 
b^ore  astronomical  societies  and  leading  astro- 
nomers. 

With  the  rupee  at  Is.  4id..  and  tea  literally 
nowhere,  I  can't  afford  the  luxury  of  a  large 
edition ;  but,  if  anyone  desires  a  co^,  I  have  no 
doubt  Messrs.  Thacka\  Spinks,  and  Co.,  i>ublisherB, 
Government  Place,  Calcutta,  would  print  a  few 
extra,  and  forward  at  cost  price'  on  recdpt  of  a 
foreign  postcard.  I  fancy  2s.  6d.  will  about  cover 
all,  perhaps  postage  too.    I  will  write  them  of  it. 

Begarding  the  absence  of  water  and  water  forms 
on  Ihe  moon,  does  Mr.  Holmes  look  on  it  as  sur- 
faced by  ''organic  rocks"  ?  Prof.  Judd,  in  his 
"Volcanoes,"  pp.  305-6^  tells  us  thero  is  no  water, 
because  thero  are  no  signs  of  sedimentary  rocks, 
rivers,  &c  He  also  dearly  detnonetratet  to  us  that 
without  water  thero  can  be  no  volcanoes.  Luckily, 
he  leaves  us  the  organic  series,  and  if  Mr.  H.  can 
surface  the  moon  by  these  alone,  I— wdl,  I 
cave  in. 

According  to  my  idea,  the  entiro  surface  and  all 
its  many  peculiar  formations,  is  snow,  and  the  only 
exception  is  where  Dr.  Klein  and  Co.  see,  as  minute 


black  objects,  a  fbw  hiph  mountain  peaks  rise  to  the 
surface  of  the  snow  wmdxng-aheet. 
Sibsagar,  Asam,  July  6.  S.  S.  Peal. 

A    TELS-INDICATOB. 

[30248.]— Havhto  seen  in  one  of  your  recent 
issues  the  description  of  an  instrument  named  a 
tde-indicator  (page  431)  for  indications  of  water- 
levels,  ftc,  I  have  given  a  rough  drawing  of  one 


which  would  be  simple  if  practicable.  It  is  simplv  s 
block,  A.  raised  up^e  slides  by  a  lever,  B,  actuated 
by  an  electro-magnet,  C.  As  soon  as  the  contact 
piece  D  rises  above  the  tooth  the  current  stops, 
and  the  lever  B  falls  back  from  C,  catdiing  another 
tooth ;  the  block  A  being  hdd  up  by  the  ratch  E 
until  D  makes  contact  a«ain  by  failing  into  the 
tooth.  When  it  reaches  the  pointer  F,  it  is  thrown 
back  and  hdd  by  a  spring,  wheroby,  letting  the 
block  fall  to  the  bottom,  when  the  contact  piece  is 
replaced  by  the  cam  G,  ready  to  repeat  the 
current  waves  or  successions  ringing  an  dectric 
bell  according  to  the  number  of  teeta  it  rises. 

I  should  be  very  glad  if  any  of  our  dectrical 
friends  would  let  me  know  if  this  is  practicable,  or 
point  out  my  errors.  Weir. 

THE  DANaBB  07  WATEB  FILTEBS. 


¥^ 


[30249.]— Thb  report  of  Dr.  G.  T.  Swarts,  on 
«e  411,  is  a  strong  one  against  the  use  of  filters, 
-iltration  through  sand  at  the  water  companies 
improves  the  quality  of  the  water,  and  I  ao  not 
beneve  the  sand  is  changed  very  often:  the  tern 
part  oxdy  is  scraped  off  and  washed  and  returned. 
Now,  why  should  domestic  filters  do  harm  to  the 
water  instead  of  good?  Ihavehad  a  practical  ex- 
perience in  these  filters,  extending  over  a  period  of 
six  years,  and  have  inspected  hundreds  of  them  in 
private  houses,  and  from  the  state  they  were  in  I 
should  say  the  people  had  far  better  oe  without 
one.  But  we  wul  not  suppose  Dr.^  Swart  kept  the 
filters  he  was  experimentmg  with  in  such  a  state, 
but  gave  them  a  fair  trial ;  then,  why  the  increase 
of  organisms  P  .  Thero  must  be  a  reason,  and  I 
attribute  it  to  the  use  of  animal  diarooal,  which, 
with  a  very  few  exceptions,  has  been  used  by  filter 
makers  for  the  last  20  years  as  their  medium. 
ATiima.1  duuTOoal  coutauis  phosphates,  and  phos- 
phates are  the  very  food  on  which  these  organisms 
thrive  best ;  and  recently  nearly  every  filter  maker 
has  taken  to  use  asbestos  cloth  somewhere  in  the 
body  of  the  filter^  and  this  doth  contains  in  its 
mesnes  small  partides  of  organic  matter,  such  as 
straw,  &c.,  whidi  decompose  when  thev  are  soaked 
in  the  filter.  However  mudi  care  is  taken  to  get 
this  cloth  pure,  it  will  not  remain  long  so,  aa  it  has 
such  a  peculiar  clingy  nature  it  will  pick  up  the 
first  dust  and  dirt  that  comes  in  contact  with  it, 
whidi  cannot  be  good  in  the  body  of  a  small  filter 
where  the  water  remains  often  a  long  time  stagnant. 
To  obviate  the  water  laying  in  the  filter  and  be- 
ooming  stagnant,  I  made  a  small  filter  to  attach  to 
the  tap,  and  used  a  small  quanti^  of  vexy  fine 
medium  spread  over  as  large  a  surnce  as  I  could 
obtain,  with  means  so  that  the  medium  could  be 
quickly  and  easily  removed ;  but  the  filter  stopped 
up  in  such  a  short  time  it  was  of  no  practical  use. 

This  led  me  to  the  conclusion  that  tap  filters  were 
of  two  dasses— those  that  filtered  and  got  stopped 
up ;  and  those  that  did  not  filter,  but  run  for  ever 
without  stopping.  This  last  dass  do  not  filter  at 
idl,  hence  a  gravity  filter'  is  the  onlv  one  on  a  small 
scale  that  can  do  mudbLjKX>d ;  but  it  must  be  looked 
after  by  the  owner.  T%e  medium  must  be  easQy 
removed,  and  replaced  hj  a  new  one ;  it  must  not 
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contain  anything  thi^  oan  directly  or  indiiectly 
oontaminate  the  water,  and  such  a  mter  has  not  yet 
1)eenmade  to  my  knowledge.  I  have  noticed  all 
the  fanlta  in  ezistine  filters,  and  am  trying  to  make 
one  with  as  few  f amts  as  poaaible,  if  any,  and  hope 
floon  now  to  hare  such  a  one  ready.  The  following 
IB  the  analyses  of  two  samples  of  water.  The  first 
is  water  taken  from  the  Thames  at  the  Ciuiom 
Honse  before  filtration,  and  the  second  is  the  same 
water  ^fter  having  passed  once  through  the  medium 
which  I  intend  to  pat  in  this  filter.  Yon  will  notice 
there  was  a  faint  trace  of  phosphoric  add  in  the 
original  water^  and  the  filtered  water  contains  none. 
This  medium  is  a  mineral. 


for  boilen,  but  must  be  free  from  iron  and  perfectly 
dear  after  treatment. 

The  results  of  experiments  with  small  quantities 
of  this  water  were  very  satisfactory,  but  it  turned 
out  a  much  more  difficult  matter  when  treated  in 
the  same  way  on  a  larger  scale. 

0.  E.  Qittin«. 

St.  Oeorge^s  House,  Eastcheap,  Aug.  5. 

VACOINATIOK— ITS  SEQTTEL^. 

[30250.]— At  the  Cardiff  Police-court  reoentlj— 
before  Mr.  T.  W.  Lewis  (8ti])endiaiy),  Dr.  Fame, 
and  Mr.  J.  le  Boulanger— Benjamin  Qadfidd,  of  8, 


ANALYSES. 

Phtsigal  CoiiuciERZffrios : — 

Unfiltered.  Fltered. 

Colour  when  examined  in  a  tube  2ft.  long Muddv,  very  opaque    . .  Pale  blue,  dear. 

Suspended  matter Very  heavy None. 


Smell  when  heated  to  100°  F. 

Hardii«nWore'i)oiling<f01ark'8Bckie) '!'.!!!!!!! 16» 

after       IT^  ..  lO** 


f» 


jf 


jt 


None. 
None. 
16'' 


Chemical  Besults  :— 


Grains  per  Qall. 

20-16 

•28 
....  19-88 
....       1-96 


Total  solid  matter 23-80     

Loss  on  ignition  after  deducting  combined  carbonic  add   . .        '66 

Total  mineral  matter    23-2i     

Chloride  of  sodium  1*96     

Lead T None    None. 

Copper None    None. 

Iron None    None. 

Phosphoric  add Faint  trace None. 

Nitrogen  as  ammonia -0090 None. 

albuminoid  ammonia '0041     -0017 

nitrates -2370     -2360 

•0056     None. 

•2000     -0224 


99 


Oxygen  absorbed  by  organic  matter  from  |  at  80°  F.  in  ) 
solution  of  pormanganate  of  potash.  ...\   2  minutes  j 
Do.  do.  do.  do.        in  4  hours 


(Signed)    B.  H.  Hjublahd,  F.I.C.,  F.C.S.,  Public  Analyst  to  the  Greenwich  Board  of  Works 

and  to  the  Mile  End  Vestry. 


Of  oouxae,  the  medium  used  must  be  such  as  will 
give  no  earthv  salts  whidi  the  water  can  dissolve, 
or  else  we  snould  have  waters  showing  mineral 
mattera  such  as  Mr.  G.  E.  Davis  quotes  in  his 
artide  on  <*  Water  Softening,"  on  which  I  will, 
with  the  Editor's  permisdon,  say  a  few  words. 

Watbb  SOFTBimfO. 

Mr.  Davis*8  able  paper  confirms  my  experience. 
I  was  asked  to  soften  100,000  gallons  of  water  per 
12  hours.  The  water  gave  the  following  results  in 
analysis,  and  I  have  also  added  the  results  of  the 
analysis  of  the  softened  water : — 


Temporary  haidness 
Permanent 


i» 


Hard. 

Softened. 

26' 

..      r 

12 

•5 

Total 37 


1-5 


Gfrains  per  gallon. 

Total  soUd  matter    66*08    ..    77-28 

-66    ..      6-88 


Loss  on  ignition    . , . . 
Total  mineral  matter 


65-62 


71*40 


Cubonate  of  Hme    13-00    ..        *60 

Sulphate  of  lime  2-88    ..    None. 

Sulphate  of  magneda 17*66    -.{^J^. 

Chloride  of  sodium 1*96    ..      2^00 

Sulphates  present  as  sulphate  )  xt^««.      ( Very 
of  potash  and  soda /  ^®*^- ••  \  heavy- 

The  above  was  softened  with  caustic  soda,  and 
the  cost  of  soda  per  1,000  gallons  at  ttie  then 
market  price  would  be  about  threepence.  This 
water  was  for  use  in  steam-boilerB  only,  and  the 
reply  my  dients  gave  me  was  this:  "The  matter 
of  expense  we  are  afraid  puts  an  end  to  the 
business.'* 

Sulphate  of  magnesia  does  not  in  practice  seem 
flo  difficult  to  remove  as  carbonate  of  magnesia. 
Lime  predpitates  the  carbonate  of  magneda,  but  it 
redissolves  as  hydrate  of  magnesia.  Flocoulent 
predpitates,  like  magnesia  gives,  are  more  difficult 
to  d^  with  on  a  large  sode  than  granular  pre- 
dpitates. They  choke  a  filter  up  soon  if  filtered, 
and  if  you  try  settling-tanks  you  can  hardly  get 
them  to  settle,  as  the  dightest  agitation  keeps  them 
floating  about. 

I  will  give  an  example  of  a  water  that  from  a 
diemical  view  is  very  easy  to  soften,  but  in  practice 
it  is  found  mudi  more  difficult. 

The  following  are  the  results  of  the  analysis  of 
this  water : — 

Ghrains  per  gal. 

Ckrbonate  of  lime 21-70 

Sulphate  of  lime    1'87 

Carbonate  of  magnesia 2-30 

Iron 2*24 

Chloride  of  sodium   1*90 

30-01 

^  This  water  pumps  dea«\  and  on  admixture  with 
lime-water,  gives  a  fiocculiknt  predpitate  floating  in 
a  water  the  colour  of  pee^soup ;  u  a  not  wanted 


Clive-street,  Canton,  was  summoned  for  refusing  to 
have  his  child  vaccinated.  The  defendant  said  mat 
he  had  a  lad  at  home,  twdve  yean  of  age,  who  had 
been  vaccinated,  ana  had  never  been  well  since. 
It  was,  indeed,  unprobable  that  he  would  ever  be 
able  to  do  a  day's  manual  labour  in  the  course  of 
his  life.  His  health  was  perfect  until  vaccination ; 
shortly  afterwards  his  "  olood  broke  out  all  over 
his  body."  He  (defendant)  had  also  buried  two 
children,  one  two  months  and  the  other  three 
months,  after  vaccination.  His  wife,  he  admitted, 
was  a  delicate  woman,  but  she  had  never  suffered 
through  anything  of  this  kind.  He  himself  had 
never  oeen  vaccinated,  and  waa  in  perfect  health. 
The  Stipendiary  held  that  the  excuse  was  a  reason- 
able one,  and  dismissed  the  ease.— William  Mills, 
EIm*street,  was  summoned  for  a  similar  offence, 
and  excused  himself  on  the  ground  that  he  had 
consdentious  objections.  It  was  too  painful  a 
subject,  he  said,  to.  go  into  in  open  court,  but  he 
handed  the  Bench  a  cutting  from  a  newspaper 
which  referred  to  his  own  sister.  The  Stipendiary 
remarked  that  there  was  nothing  to  diow  that  the 
disease  from  which  the  young  woman  was  suffering 
was  the  result  of  vaodnation.  The  defendant  ad- 
mitted this,  but  said  his  suspidons  were  that  that 
was  the  cause.  The  Stipendiary  fined  him  Is. 
Defendant  said  he  would  refuse  to  pay,  and  an 
alternative  of  seven  days'  imprisonment  in  default 
of  distress  was  imposed. 

An  infant,  the  first-born  of  a  ''healthy  young 
oonple,"  has  just  been  brought  to  me,  ooveirea  with 
scabs  and  purtules,  who  was  vaccinated  three 
months  ago  with  lymph  taken  from  a  child,  the 
progeny  df  a  couple  both  9yph\l%tie  (this,  however, 
was  not  known  to  the  operator,  though  known  as  a 
fact  to  me),  the  consequences  of  which  vaccination 
will  probaoly.  in  the  words  of  that  most  just  Com- 
mandment, tke  Fou^h,  be  '^vidted  upon  its  (the 
infant's)  children  unto  the  3rd  and  4th  generation." 

A^pin,  a  child  of  healthy  parents,  four  years  old, 
vaocmated  when  three  months  old,  presents  this 
appearance— i.e.,  eadi  of  the  four  dcatrioes  of 
vaodnation  has  a  bright,  scarlet-red,  elevated,  dry, 
shining  pimple  or  papule ;  over  the  greater  part  of 
the  bodv,  notably  on  the  thighs,  abdomen,  and 
chest,  these  pimples  cause  an  intolerable  itiehing 
which  no  amount  of  scratdiing  can  relieve.  This 
condition  has  Existed  at  leut  three  years,  the 
papules  being  in  appearance  identical  with  those  of 
syphilis  in  its  earliest  form. 

The  Lydney  Diflpenaer. 


KAILWAT    OOTTPLnra  APPLIAlrOES. 

[30251.1— In  reply  to  "Vauxhall,"  who  inti- 
mates that  I  am  only  a  new  subscriber,  I  may  tell 
him  that  I  am  not  only  in  possesdon  of  the  number 
he  ouotes— viz.,  1,100,  but  have  been  a  subscriber 
for  o  or  9  years  previous.  The  article  he  refers  to 
merely  gives  the  outlines  of  the  whole  appliances  in 
one  number,  and  in  a  jumbled-up  manner.  Now, 
as  the  (Government  vi  at  present  odng  pressed  by 
deputations  of  M.F.'b,  and  otherwise,  to  introduce 


a  compulsory  daoae  into  the  Railway  EegnhtMi 
Bill  to  compel  the  adoption  of  some  sdetytppbu* 
through  the  recent  enormous  incresse  oi  uoideoti 
through  coupling  and  uncoupling,  I  thongHt  a.» 
time  opportune,  and  "  Oars'*  the  most  niuUe 
p^per,  with  C.  £.  Stretton  the  most  able  «««. 
epondent  to  describe  and  eivs  his  own  opiuiomu 
to  the  merits  or  demerits  of  tiiose  appUaaoH  UutLt 
thought  might  be  sdected  by  the  Board  of  Tnrj^ 
for  universal  adoption.  This  Act  wodd  U  an  jid 
to  suffering  humanity.  Old  Baal 

TEE   ABMAOH   DI8A8TBB. 

[30252.] — It  was  mentioned  in  a  recent  iooer^ 

the  "  £.M."  that  the  four  raQway  serranta  dtu^ 

with  manslaughter  in  connection  with  the  aoddett 

at  Armagh  would  be  tried  at  Dublin  at  the  Asaes 

which  commenced  on   the   6th  inst.    Yeeto^j 

(Friday,  9kh)  the  inspector  in  charge  of  thetna 

was  put  upon  his  trial,  when  the  jury  din^ned, 

and  were  discharged ;  a  new  trial  will,  theikor^, 

have  to  take  place.    Hie  general  detdk  of  tb 

acddent  will  be  fresh  in  the  minds  of  your  mdm; 

but  it  may  here  be  mentioned  that  an  tvsasnc 

train  consisting  of  fifteen  cazriaffes  required  to  m 

over  gradients  of  I  in  75  should  have  bsea  wtatel 

by  a  six-whed  coupled  goodt  engine^  and  Dotbf  i 

four-coupled  engine ;  and  most  onrtainly  the  dmcr    i 

sent  with  such  a  train  should  not  haye  been  a  mn 

who  had  never  driven  over  the  line  before,  ud  ifvt 

diid  not  know  the  gradients.    Under  those  dreas- 

stances,  and  togetiier  with  the  &ct  that  the  engine 

was  provided  with  soft  bad  coal,  I  am  not  lot- 

prised  that  the  train  "  stuck "  upon  the  indine. 

Acting  upon  role  370  A^  the  inspector  in  chai:^! 

dedded  to  divide  the  tram,  intending,  after  Ukts? 

the  first  part  to  the  top  of  the  indine,  to  retvn  Ir 

the  second  portion.     Snith^a  vacuum  bnk«  w 

applied  and  neld  the  whole  train  upon  the  endiffii 

of  1  in  76  ;  but  when  the  pipes  were  uncoupled,  ftsK 

brake beingnon-automatio,  was  rendered  asides, aci 

the  rear  part  of  the  train  ran  back,  coming  iotocollisiii. 

with  the  following  passenra*  train,  and  78  pera»* 

were  killed  and  260  injurM.    It  is  hardly  necevur 

to  point  out  that  if  the  brake  had  been  antonuii: 

the  acddent  would  never  have  occurred  :  and  i!th< 

block-system  had  been  in  use  the  ordmarj  tnc 

would  not  have  been  avowed  to  start  from  Aroi^ 

xmtQ  the  special  train  had  arrived atthe  nextaifosu- 

box.    Out  of  519  miles  of  lineu  the  Great  Noratm 

Company  of  Ireland  only  worKs  23  miles  npoo  tbt 

block  system,  and  that  company  has  not  one  bq^ 

engine  or  vehide  fitted  with  a  oootinuous  bnke 

fumlling  the  *< conditions"  of  t^e  Board  of  Tnd*. 

Under  sudi  dreumstanoes  it  certainly  has  throQ^- 

out  appeared  to  me  that  the  system  of  wortin^  3 

far  more  at  fault  than  the  unfortunate  nuiwi; 

servants  who  have  to  be  tried  for  manaUoghter. 

For  very  many  years  I  have  pointed  out  in  yow 
colunms  the  necesdty  for  the  use  of  aatomta: 
brakes  and  the  blo<^  system,  and  it  is  weD  faiovi 
that  several  Bills  have  been  Introduced  in  Padii^ 
ment  to  enforce  their  use.  It  is  aattsfactorv  to  fid 
that  one  result  of  the  Arma^  Disaster  is  th&t  fodb 
a  Bill  is  now  bdng  quickly  passed  into  law.  How- 
ever, it  would  have  be«i  much  better  if  sadi  &  U« 
had  oeen  passed  some  years  ago,  and  before  aid 
acddents  as  Penistone,  Hexthoipe,  and  Armagt 
occurred.  Clement  B.  Stretton. 

Consult!^  Engineer  AssocSoc. 
Holyhead,  Aug.  10.    !^iginemen  and  Firemoi. 

*^  DBE ADNAXraHT  "    XiOCOlCOTm   01 
PEKNSYI.VANZA    BAUiBOAD. 

[30253.]— Thb  new  Bnghsh  looomotivs  ^'Dm^ 
naught,"  which  has  just  been  imported  bv  tk 
Pennsylvania  Bafllroaa,  isn't  as  symmetricsl  oi 
pretty  as  some  of  the  American  ensmes  now  in  oa. 
but  she  has  a  dedded  air  of  usenilnesB  about  her. 
and  there  seems  but  little  doubt  that  she  was  bxi: 
for  business.  The  wonderful  reoords  ascribed  t.- 
English  engines,  and  the  great  amount  of  pu^ 
that  they  have  reodved  in  both  that  ooontzv  «» 
America,  influenced  the  of&dals  of  the  Pennsylma 
Bailroad  to  purchase  one  of  the  most  noted  of  tk 
British  machines,  and  bring  .it  to  thia  countcy  fori 
thorough  and  practical  test. 

The  Dreadnaught  is  a  duplicate  of  one  of  the  b^ 
famous  engines  in  all  Eurojpe.  She  is  a  compoiio^ 
engine  and  has  three  cylmders,  one  low-preaw2^ 
inside  and  two  high-pressure  outdde,  two  psin  < 
driving  wheels,  unoonnected,  and  substitutes  for  tk^ 
old-time  link  motion,  with  eccentrics  on  ths  dnn&; 
axle,  a  valve  motion,  in  which  the  connecting  r»i  <: 
the  first  attachment  and  source  of  motion  to  tb 
valve-gear. 

The  en^e  is  run  by  an  English  engineer,  and  ^ 
accompanied  by  a  madiinist  from,  the  shoM  i' 
Crewe,  whose  dutv  it  is  to  see  that  it  is  given  til  t.'-' 
advantages  posdblo  on  the  road.  At  6.52  o'd>i 
one  morning,  loaded  with  an  unusuallv  heavy  txa& 
the  Dreadnaughtleft  Johnstown  and  atarted  mon^ 
off  down  the  mountains  towards  Pittsburg.  Ti; 
distance,  seventy-three  miles,  was  run  in  \h»  Bfi> 
time,  three  hours  and  thirty  minutes^  and  hui 
diffi(niltv  was  exoeiienoed  axoepi  in  atartrngon  «• 
of^  """-^^-^  "     "  -^*^*- 


Xfan  OBtttl^Mtf  ten 
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th«  eastern  division  of  the  road,  and  after  a  few 
runs  over  the  middle  division  will  be  tried  over  the 
Fort  Wayne  and  Panhandle  routes.  When  asked 
as  to  the  success  of  the  new  engine,  Superintendent 
Pitcaim  said : — **  I  really  can't  answer  &at  questioii 
very  satiBfactorily.  We  have  brought  the  engine 
over  here,  and  we  intend  to  give  it  a  thorough  and 
practical  test  over  all  our  roads.  The  idea  is  to  find 
out  whether  English  engines  really  are  better  than 
ours.  The  Dreadnaught  so  far  has  been  doing  all 
right.  She  hasn*  t  stalled  on  any  of  our  heavy  grades, 
so  far  as  I  know,  and  seems  to  have  a  good  deal  of 
speed.  One  disadvantage  is  the  slowness  with  which 
she  gets  under  way,  and  that,  you  know,  is  an  im- 
portant point  with  us  on  this  end  of  the  line.  I  am 
really  unable  to  predict  the  final  result  of  the  test. 
It  is  too  early  yet.  We  are  after  improvements  in 
engines,  however,  and  if  we  find  something  better 
thui  we  are  now  using  we  will  not  be  slow  to  adopt 
it.  The  Dreadnaught  does  not  use  so  much  coal  as 
our  old  engines,  there  being  a  saving  of  something 
over  eight  pounds  of  fuel  to  the  train  mile.  This,  of 
course,  is  a  consideration,  other  things  being  equal." 

Difficulty  in  starting  has  been  foimd  in  nearly  all 
the  trials  of  the  Dreadnaught  so  far.  This  results 
from  the  fact  that  the  startmg  of  the  train  must  be 
done  with  the  high-pressure  cylinders — and  under 
some  drcumstanoes  only  one  of  them  would  be  of 
any  practical  use  —  as  the  low-pressure  cylinder 
would  be  inoperative  till  it  received  steam  from  the 
high-pressure  ones.  Hence,  on  starting  the  Dread- 
naught, or  any  similar  engine  with  a  heavy  tiain  on 
a  ^rade  or  a  greasy  raU,  the  hind  or  high-pressure 
drivers  slip  and  the  engine  remains  stationary  until 
the  high -pressure  pistons  have  performed  a  stroke 
or  two  and  have  ^ven  the  low-pressure  piston  a 
supply  of  steam.  The  low-pressure  cylinder  then 
lends  its  aid  to  start  the  train,  and  both  pairs  of 
drivers  being  now  utilised,  the  engine  moves  off. 

The  Dreadnaught,  in  working  order,  weighs 
95,200  pounds,  and  her  tender  (empty)  weighs 
27,000  pounds.  Her  driving  wheels  are  six  feet 
three  inches  in  diameter.  Her  outside  cylinders  are 
14  X  24  inches,  and  her  inside  (low-pressure)  cvUnden 
30x24  inches.  ^  ^ 

The  Dreadnaught  has  taken  a  train  weighing, 
with  engine  and  tender,  464,000  pounds,  up  a  graae 
of  seventy  feet  to  the  mile,  four  and  one  quarter 
miles  long,  at  the  rate  of  thirty- three  miles  an  hour. 
She  has  pulled  a  train  weighing  644,000  pounds  from 
Euston  to  Crewe,  158  miles,  in  three  hours  and 
thirty-four  minutes,  including  two  stops,  or  at  the 
rate  of  44*3  miles  an  hour,  and  without  stoppages 
forty -six  miles  an  hour — ^very  fair  speed  for  a  train 

Providing  accommodation  for  350  passengers  and 
leir  bagnige  and  hauled  by  one  engine.  Outside 
of  Bngland  no  train  of  anything  like  this  weight  is 
run  at  forty  miles  an  hour,  induding  stoppages. 
Her  coal  consumption  is  twenty-nine  pounas  per 
mile,  evaporating  mne  and  one-half  pounds  of  water 
to  one  pound  of  coal.  All  of  these  figures  have  been 
surpassed  in  the  performance  of  other  engines  of  this 
class. 
San  Jos^,  Cal.  S.  H. 

AKEBIOAK    OBGAK  ▼.    HABKONIUW. 

[30254.]— I  CANNOT  ask  the  Editor  to  repeat  for  a 
third  time  my  unanswered  query  as  to  '*  why  "  ex- 
pression cannot  (as  is  asserted)  be  obtainea  on  the 
A.  O.,  for  I  know  well  that  those  who  have  written 
on  the  sublect  have  shown  their  want  of  knowledge 
— ^that  is,  those  who  say  ^t  expression  cannot  be 
obtained.  I  repeat  what  I  said  years  ago — as  much 
expression  as  can  be  obtained  on  the  harmonium 
can  be  got  out  of  the  A.  O.  (I  have  not  the 
slightest  interest  in  the  sale  of  either).  "  Country 
Solicitor  '*  (p.  502)  does  endeavour  to  answer  What 
he  is  pleased  to  call  my  <' pertinent  question" ; 
but  I  trust  he  will  ex^hse  me  u  I  tell  him  that  he  is 
mistaken  in  saying  that  A.O.  reeds  will  **  not  stand 
th<f  Slowing.**  On  the  others  I  do  not  intend  to  waste 
a  une ;  they  will  not  or  cannot  answer  my  question 
**  Why?**,  and  so  far  as  I  am  concerned  they  may 
twaddle  on  for  ever,  for,  as  I  said  above,  I  have  no 
interest  in  the  matter — except  a  regard  for  truth. 

Orffanon. 


[30266.] — ^In  his  letter  on  p.  602  your  corre- 
spondent. ''  A  CountiT  Solicitor,**  sajrs  that  ''  to 
fret  the  full  benefit  'of  Mustel*s  exquisite  blowing 
the  soles  of  one*s  boots  are  a  nuisance.**  Does  the 
trombonist  take  off  his  coat  in  order  to  obtain  ex- 
pression ?  It  seems  to  me  that  there  ia  some  exqui- 
site nonsense  here,  and  also  some  clever  advertising, 
with  not  a  little  want  of  good  taste,  as  there  can 
scarcely  be  space  to  give  the  programmes  of  all  the 
*'        •--•         -     ^    Surely 

the  reeds 
fSm  are  "  so  thin  **  because  they 
axe  used  on  a  suction  wind ;  they  could  be  made  as 
thick  as  some  people's  heads  if  necessary.  There  is 
a  good  deal  of  "  exquisite  blowing  **  about,  but  it 
has  all  been  exposed  m  the  "  £.  M.** 

Not  to  be  HombniTflrecU 

[30266.]— I  QuiTB  agree  with  "Country  Soli- 
citor'* (p.  602)  in  his  high  appreciation  of  the 


Mtutel  instrument,  but  I  cannot  agree  with  him  in 
his  opinion  of  the  capabilities  of  the  American 
or^^.  Is  he  aware  of  the  fact  (facts  are  stubborn 
thinfls,  remember)  that  the  expression  stop  has  been 
appued  to  the  American  or^^an,  and  that  it  can  be 
applied,  without  any  practical  diiBculty,  to  every 
American  organ  under  the  sun  ?  The  knee  swell  is, 
as  a  rule,  the  substitute,  and  furnishes  a  means  of 
expression  which  is  eaaly  managed  by  the  majority 
of  players  on  the  American  organ.  As  regards  the 
reeds  in  the  American  organ,  I  can  venture  to 
assert  on  good  grounds,  they  aro  superior  in  quality 
of  the  metal  of  which  tnev  are  constructed  to  many 
of  the  reeds  that  are  used  in  the  majority  of  har- 
moniums. Practical  men  aro  also  fuUv  aware  that 
the  American  organ  reeds  are  subjected  to  as  much, 
if  not  more,  prossuro  of  wind  as  harmonium  reeds. 
The  former  may  be  a  trifle  thinner ;  but  taking  into 
consideration  the  quality  of  the  metal  used  in 
American  organ  reeds,  this  fact  ^oes  to  show  up  the 
fallacy  in  entertaining  the  opinion  that  American 
organ  reeds  will  not  stand  blowing  when  the  ex- 
pression stop  is  in  use.  The  idea  is  rather  absurd. 
A  thin  reed,  constructed  of  good  metal,  will 
stand  mora  blowing  than  a  thicker  reed  of 
inferior  metal.  Au  the  correspondents  who 
have  written,  and  who  intend  to  write,  on  this 
subject,  would  do  well  to  adhere  to  facts,  and  give 
the  preierence  to  the  opinion  of  practical  men.  The 
majority  of  players,  either  on  the  American  organ 
or  harmonium,  aro  not,  as  a  rule,  practical  men. 
Those  who  manufacturo  organs  and  harmoniums 
know  best  the  capabilities  of  these  instruments.  In 
the  matter  of  construction  a  good  player  is  only  a 
mero  theorist.  He  understands  how  to  manipulate 
the  keyboard,  and  beyond  that  his  knowledge  is  as 
a  rule,  mere  theory,  and  therefore  not  practical. 
His  opinion  must  be  taken  for  what  it  is  worth,  and 
his  knowledge  of  the  capabilities  of  the  American 
organ  must  be  measured  according  to  his  practical 
experience.  There  is  also  something  more  to  be 
said.  llCany  players  on  the  American  organ  do  not 
understand  properly  the  use  of  the  various  register 
stops.  I  have  nad  this  fact  proved  to  me  on  several 
occasions.  To  be  fair,  let  those  who  prefer  the 
harmonium  have  one  by  all  means ;  but  let  them 
not  despise  and  run  down  the  capabilities  of  the 
American  oigan  until  the^y  have  attained  a  thorough 
knowledge  of  its  construction.  Why  don*t  ]£:. 
CaaBon  and  your  correspondent  "998*'*  come  for- 
ward and  answer  tne  plain  question  which 
"  Organon  **  has  put  to  them  on  p.  469  ?  I  know 
the  reason.  It  is  plain*  They  cannot  answer  the 
question  satisfactozily,  because  of  existing  facte. 
Swansea.  G.  Fryer. 


BIFFEI.  TOWBB  AND  THB  CONVEXITY 

OF  THE  SEA. 

[30267.1— Mb.  John  Haxpden's  letter  (p.  606)  is 
only  anotner  specimen  of  his  crude  theory,  founded 
on  no  evidence  worth  having.  So  many  abler  pens 
than  mine  have  already  refuted  him,  that  it  is 
scarcely  worth  while  to  flog  a  dead  horse.  Mr. 
Hampden  says  that  "a  passenger  on  the  Orient 
liner,  Iberia,  saw  Port  Said  light,  which  is  about 
60ft.  high,  at  7.30  p.m.,  then  90  miles  distant^  and 
that  at  midnight  the  slup  was  alonsside  the  hght- 
house,  havinff  sailed  324  miles  in  24  nours.** 

Mr.  Hampden  does  not  think  it  worth  while  to 
mention  the  name  and  occupation  of  his  corre- 
spondent, and  how  he  came  io  be  certain  that  the 
light  he  saw  at  7-30  p.m.  was  that  of  Port  Said,  and 
i&kt  it  was  then  SR)  miles  distant.  Kor  does  he 
explain  how  it  was  that  the  Iberia,  making  324 
mues  in  24  hours,  or  13^  miles  per  hour,  managed 
to  get  over  the  intervening  90  mUes  between 
7.30  p.m.  and  midnight,  which  would  have  required 
a  speed  of  20  miles  an  hour,  which  the  Iberia  cannot 
do.  Nor  does  Mr.  Hampden  think  of  correcting 
his  traveller*s  erroneous  statement  that  Port  Said 
electric  light  is  about  60ft  high.  It  is  really  176ft. 
high.  The  explanation  prol»bly  is  that  Damietta 
light  is,  roughly,  about  oO  miles  from  Port  Said, 
and  the  traveller  probably  saw  it  at  7.30  p.m.,  when 
10  to  16  miles  distant,  and  at  midnight  woke  up 
and  found  himself  at  Port  Said — a  very  different 
way  of  looking  at  it.  Mr.  Hampden  finds  fault 
with  our  nautical  tables.  He  would  do  better  if  he 
set  to  work  to  correct  them. 

T.  S.  Kennedy. 

[30268.]— Mb.  John  Hahfden  states  that  a  corre- 
spondent teUs  him  that  the  Port  Said  light  was  seen 
when  ninety  miles  from  the  ship ;  but  he  omits  to 
mention  at  what  distance  above  the  horizon  the 
obeerver  was  placed.  It  makes  all  the  difference  if 
he  were  at  the  masthead  or  on  deck,  the  masthead 
of  a  P.  and  O.  bein^  about  160ft.  above  the  level 
of  the  sea.  Now,  Sir,  I  have  a  slight  acauaintance 
witii  the  place  in  question,  having  for  four  years 
been  cruising  from  the  Levant  to  GHbraltar,  and  I 
assert,  from  personal  knowl^e.  that  the  light  at 
Port  Said  cannot  be  seen  from  tne  deck  of  a  vessel 
at  the  distance  of  ninety  miles.  Anyone  who  has 
ever  been  to  the  East  of  Gibraltar  will  tell  you  that 
objects  at  a  distance  there  are  as  difficult  to  see  as 
they  are  in  the  Atlantic,  or,  for  the  matter  of  that,  in 


any  other  sea.  To  me,  as  a  sailor,  without  a  theorr 
to  air,  this  gentleman's  argument  seems  to  be  absura, 
to  put  it  vexy  mildly.  Could  he  but  come  with  me 
as  far  as  the  Gape  of  Oood  Hope,  I  would  engage 
that,  on  his  retium,  the  readen  of  ^*  Oun  '*  woiud 
have  quite  another  story  from  him,  instead  of  the 
'*  hone-marine  **  yam  he  has  hold  of  now. 

T.  E.  Kerrigan,  B.N. 
Wrentham,  Suffolk. 

[30269.1--IT  is,  of  course,  useless  to  think  of 
idtering  the  ideas  of  one  who  is  so  positive  of  their 
corroc^ess  as  Mr.  Hampden  is ;  but,  to  an  unpre- 
judiced observer,  a  very  beautiful  proof  of  the  oon- 
vexitv  of  the  sea  is  to  m  found  in  tiie  well-known 
fact  wat  the  light  of  a  light- vessel,  which  is  36ft. 
to  40ft*  above  the  water,  when  looked  at  from  the 
limit  of  its  rauge — say,  about  10  miles — ^mavbe 
clearly  seen  from  the  bridge  of  a  vessel,  and  be 
quite  mvisible  from  the  deck. 

I  saw  a  similar  thinff  recently  while  observing 
the  flashing  light  of  Ausa  Craig  Lighthouse  from 
Kildonan,  in  the  south  of  the  island  of  Arran,  a 
distance  of  about  16  miles,  as  it  disappeaxed 
when  I  was  on  the  beach,  although  it  was  distinct 
and  bright  when  I  looked  at  it  from  a  bank  dft.  or 
Oft.  high.  a.  H.  8. 

SCALE    AS    A    0AT7SE    OF    BOILEB 
EXPLOSIONS. 

[30260.] — Iir  your  country,  I  believe,  you  have  aa 
official  examination  of  every  case  of  boUer  explosion, 
which  used  to  be  done  very  well  by  the  Association 
of  Steam  Users ;  but  although  the  elaborate  illus- 
trated reports  which  are  *>  printed  for  Her  Blajesty's 
Stationery  Office**  may  do  something  to  prevent 
explosions,  I  believe  that  something  is  very  little. 
Here  we  think  that  scale  is  a  very  important  factor, 
although  it  should  be  borne  in  pimd  toat  preventing 
the  formation  of  scale  is  not  all  that  ia  required,  u 
the  scale-making  matter  is  prevented  from  adhering 
to  the  metallic  surfaces  of  the  boUer,  it  is  never- 
theless present  in  the  boiler,  and  must  be  got  rid  of, 
or  it  will  do  serious  damage. 

With  some  kinds  of  water,  it  is  doubtful  if  any- 
thing so  far  known,  mixed  with  the  water,  will 
prevent  scale  on  some  parts  of  a  boiler,  although 
much  will  depend  upon  the  construction  of  the 
boiler.  Good  judgment,  therefore,  would,  in  cases 
where  it  is  difficult  or  impossible  to  entirely  prevent 
the  formation  of  scale,  lead  either  to  the  use  of  a 
type  of  a  boiler  that  can  easily  be  come  at  in  all  its 
interior  parts  for  removing  the  scale,  or  one  so  con- 
structed that  the  droulation  of  water  prevents  scale 
formation  in  parts  where  it  would  be  dangerous,  and 
with  good  provisions  for  removing  the  greater  part 
of  the  scale-making  mat>eria1  from  quiet  parts  ox  the 
boiler,  while  it  is  m  the  condition  of  dirt.  If  the 
scale-making  impurities  are  removed  from  the  water 
either  before  or  after  it  enters  the  boiler,  then,  of 
course,  no  scale  wUl  be  formed,  and  this  appears  to 
be  a  sensible  thing  to  do.  In  fact,  it  appears  to  be 
right  to  put  the  matter,  in  point  of  importance, 
about  as  follows :— First,  when  practicable,  remove 
the  scale-making  matter  from  the  water;  if  imprac- 
ticable to  do  this,  then  nse  whatever  is  beet  under 
the  oireumstances  to  assist  in  the  prevention  of  scale^ 
with  a  full  undentandiugof  the  fact  that  the  foreign 
matter  must  be  got  rid  of ;  in  cases  where  water  is 
particularly  bad,  use  a  type  of  bofler  from  which  it 
will  be  convenient  to  remove  scale,  or  in  which  the 
droulation  of  water  will  be  such  that  the  scale- 
making  matter  may  be  removed  as  dirt.  In  regard 
to  the  deterrent  effect  of  scale  on  steam  making,  it 
is  almost  needless  to  say  that  very  few  believe  in  the 
fonnulas  ^ven  coveiinff  this  point.  Like  many 
anotiier  thmg,  this  has  been  enormously  ovenrated. 
But  when  it  is  considered  tiiat  it  is  impracticable  to 
use  flre  sheets  of  mora  than  three-eighths  of  aa  inch 
in  thickness,  for  the  reason  that  they  will  bum 
down  to  tiiat  thickness,  it  will  be  understood  that, 
outride  any  question  of  economy,  scale  over  fire 
surfaces  is  an  important  element  of  danger. 

I  quote  some  of  the  above  remarks  from  a  technical 
paper  publidied  here ;  but  I  would  ask  in  what  oir- 
onmstances  is  it  impossible  to  remove  the  '*  scale- 
making  impurities?*'  If  filtering  will  not  do,  the 
water  can  be  earily  raised  to  the  reauiredtemperatnre 
in  an  accessory  boikr  or  tank  (often  by  the  aid  of 
exhaust  steam  or  escaping  furnace  gases),  but  it 
pays  always  to  devise  some  means  of  taking  the 
'*  scale  **  out  of  the  water  instead  of  allowing  it  ta 
form  in  the  boiler. 

Broadway,  New  York.  D.  G-.  F. 

VABLETS  SBJBTOHIN0    TELESCOPE-- 
DEN*r*S    MEBIDIAN    INSTBUBmNT— 


[30261.]— "F.B.A.S.'*  ib,  I  believe,  correct  in 
the  tradition  that  Homor  used  the  sketching  tele- 
scope for  his  panorama.  He  had  a  tent  rigged  up 
at  the  golden  gallery  on  St.  Paul*s  in  1821,  and  X 
always  understood  uiat  he  used  this  instrument; 
but  "  F.B.A.S.**  does  not  give  the  same  construc- 
tion that  I  have  heard  of  it — ^viz.,  that  the  telesoope 
hung  in  gimbals  at  the  object  end,  with  an  adjuK- 
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Abie  minor  slxive  the  objwt-gUsB.  A  diagonal 
Of  gpJBce  wu  lued,  knd  a  pUin  piace  ^f  giam  tna 
ioierteil  in  the  focus  of  Uia  outer  leiu,  on  whiofa 
wu  a  ttaail  blsok  dot,  which  wh  tnoed  round  the 
oatlise  of  the  luidsi^pe  reflected  in  tlie  miirar; 
the  lower  end  ot  the  teleocope  was  fitted  with  the 
penciJr  or  tracing  point,  with  a  ipiral  spnng  behiod 
it,  ao  aa  to  follow  the  oblique  positioni  of  the  tele- 

meiidianinstmmeat(6B264)iithedipleido- 

It  ahould  be  Mt  on  a  carefnlly  leTelled 

the  nnth,  tiid  mJ'"''^  i» 


Dent 


1,  with 


the  meridian,  which  ii  beet  done  W  a  watah  nt  to 
true  local  time,  allowing  tor  equation,  or  nnng  the 
timD  in  your  ianie  on  the  last  Batuidaf  in  the  month 
under  the  heading  "Snn,"  oolonm  "3outhi." 
With  this  insbnment  ;fou  can  dm  an  otdinsiy  tele- 


■cope ;  whan  the  nm  is  approadiing  the  meridian 
^u  get  two  imagm  of  the  lun  reflsctad  from  the 
inlomal  mufaces  m  the  prism.    Note  the  Bnt  oon- 


^u  get  two  it 

--'omal  surface ^ 

A  of  these  images,  and  b 


;  the  n._._ 
which  a 


it  these  ii 


LB  correct  apparent 


bue  local  time.  It  ma;  alw  be  used  with  a  bright 
stiu,  only  with  a  Uttls  mors  calcnlation.  It  is  a 
Vret^  inatnunent,  correct  in  theorr,  and,  if  care- 
fully used,  will  give  the  time  oorrectly  within  a  taw 

To  the  tiro  in  the  use  of  logarithms  (89246)  the 
anbtraction  of  a  larger  from  a  smaller  number  is 
Tsry  puzzling,  but  a  little  practioe  Boan  OTeroomes 
the  difficulty.  In  your  correspondent's  flrst  I^  of 
figurea  +  is  eTidantly  meant  for  x .  In  the  multi- 
pUcation  aom  he  does  not  complete  the  addition, 

M'7S6    -  1-97S74 
68798  =  0'S3768 

66211  m  2-81432 

The  diviaion  anm  is  more  puzzling,  aa  the  divisor 

is  larger  than  the  dividend,  and  the  quotient  larger 

than  either.    The  indices  are  also  puuliog  in  such 

ffoctionB  as  he  quot«.     T  correct  a  triSing  error  he 

has  mode  in  taking  out  his  logaiithms. 

Log.  ofO'02132     =■  8'32879 

„       0098704  =  S-9M60 


Qu,  when  he  will 'find  the  'aiawer 
318*68— Q.£.D.  /  The  conventional  rules 
_-  .0  indices  are  siinpte  enough,  those  for  whole 
nambeia  l>eing  one  less  than  the  number  of  integers 
in  the  number ;  and  for  decimal  fractions  tor  tenths 
■1  is  9,  for  hundredths  -01  is  8,  for  thousandlha 
'001  is  7,  and  so  on,  and  in  calculations  it  is  always 
better  to  use  the  correct  index.  In  the  above  calcU' 
lation  the  index  ot  the  dividend  is  token  at  16  for 
the  oonvenience  ot  the  Bubtroction. 
Aug.  9.  A  llClnor  P.ILA.S. 

THS  OBiaiH  OF  BOCK-OIL. 

[30202,]— IH  my  letter  (No.  30236.  p.  606)  I  am 
mode  to  Ukj  that  the  Holywell  spring  (onns  "  a 
reapectable  ewer  "  instead  of  "  respectable  river," 
ana  the  next  line  reverses  my  meaning  by  ren- 
dering "Is  it  therefore  neceasary  f  "  "  It  ia  thero- 
• "  -w.  Kattlon  WilUoma. 


0OZ.0UBBS  FIBX. 
_  [30263.]— I  CAN  thorooghly  endone,  in  amy  par- 


poekoti  of  pyrotechnic 
wise  hare  R>eut  money 
useless  mixtures.    Unic 


to  Mr.  Browne  if  be  woult 

'B  tormulce  tor  the  following 


flres  fi 


or  case:  —While,  green  (deep),  red.  Wue  (deep), 
yellow  (deep),  and  purple  ;  and  (or  stare,  the  above 
oolours  and  the  pure  magnesium  which  produces  so 
brilliant  an  effect  at  the  C.P.  If  he  can  give  us 
these  recipes^  I  am  sure  that  we  ihoU  bless  those 
bod  ones  which  brought  him  so  kindly  to  our  aaaist- 
anoe.  Pttos. 

BSST   BHOE   POB   HABNBS3   BOBSES. 

[30264.]— SciOE  my  last  letter  I  have  received 


of  interest  to  many  of  "  Our  "  readers. 

This  invention  ia  designed  to  anabta  beasts  of 
draught  and  burden,  such  as  horses,  mutes,  and 
asBBB  to  be  more  elBdently  shod  than  has  heretofore 
been  usual. 

A  honeshoe  as  commonly  made  Is  constructed  to 

serve  as  a  sole  to  the  hoot,  so  that  when  the  hone's 

^oai  is  down  the  metal  shoe  iutervsnes  between  the 

•ronnd  and  the  border  o(  the  sole  of  the  foot.    Tliis 


inteifares  with  the  wear  that  would  otherwise  eom- 

Cuate  tor  downward  growth  of  the  hoof,  and  it 
pens  frequently  that,  before  a  shoe  is  ao  for  worn 
Oslo  require  raoan-ol,  it  has  to  be  removed  in  oon- 
sequence  of  lateral  eitenaian,  or  forward  protnuion 
of  the  hoof  beyond  the  edge  of  the  ahoe  due  to 

Sowth,  or  the  protruding  horn  has  to  be  cut  away, 
Bceby  sometimes  eiposmg  soft  or  tender  parts  of 

In  hen  of  using  a  shoe  in  the  nature  of  a  sole  as 
above  set  forth,  a  clip-like  shoe  of  thin  metal  is 
made  that  forms  a  covering  to  the  lower  front  and 
aidq  portions  of  the  hoof,  to  which  it  is  suitably 
secured  by  a  canyenient  fastening  device,  such  as 
studs  or  small  bolta  with  nuts,  preferring  gimlet- 
pointed  screws,  in  aaeh  a  manner  that  the  lower 
edge  of  the  metal-plato  shoe,  as  well  as  the  frog 
and  hoof  of  the  animal's  foot,  may  take  a  bearing  on 
tha  ground  when  the  foot  is  put  down  and  be  snb- 
jectlo  a  retarded  wear,  In  BDmocasea,  in  conjunc- 
tion with  screws  or  the  like,  cement  of  the  nature 
ot  marine  glue  that  can  be  dissolved  by  application 
of  moderate  heat  is  used.  Such  shoos  as  above 
described  will  give  a  better  foot-hold  than  those 
of  the  ordinary  kind,  besides  lasting  longer  and 
enabling  downward  growth  of  the  hoot  to  be  com- 
pensated by  wear,  whilst  likewise  obviating  the 
liability  that  exists  with  ordinary  shoes  to  lodgment 
of  stones,  snow.  &c.,  between  the  hoof  and  the  shoe- 
In  the  accompanymg  illuatrationai  Pig.  1  is  a  view 
of  a  horse  hoof  having  a  shoe  constructed  according 
to  this  invention.  Fig.  2  is  a  vertical  section  of  a 
portion  of  the  hoot  and  shoe,  and  Fig.  3  repiresenta 
m  outline  the  sole  ot  the  horse's  foot  with  the 
lower  edge  of  the  shoe  that  projects  below  the  said 
sole,  a  IS  tha  shoe,  formed  by  preference  of  steal 
plate,  and  secured  to  the  hoot  S  by  means  of  gimlet- 
pointed  screws  e,  having  their  heads  counteiBunk  in 
the  shoe.  Holes  on  first  made  in  the  hoot  6,  oorre- 
sponding  with   tha   shoe.plate  a,  to  receive  the 

When  re-shoeing  the  fresh  set  of  shoea  should 
have  the  holes  in  different  vertical  plane  to  those 
ot  the  shoes  just  removed.  If  cement  suiji  aa  pre- 
viously mcnfioned  be  used  in  conjunction  with  the 
taatenmg  screws,  it  will,  besides  oasistinK  to  hold 
the  shoes  in  place,  prevent  the  lodgment  of  wet  and 
mud  between  the  shoe  and  the  hoof. 

Care  should  be  taken  to  avoid  the  protrusions  of 
the  heads  of  the  screws  or  other  fastenings,  and  tha 
upper  edges  ot  the  shoes  should  be  rounded  off. 
Harbert  Wllklas. 


[30266.1—1  cut  asmire  •'  Meddyg,"  query  69278, 
that  it  be  wiU  refer  to  my  letter  (30146,  p.  436]  he 
will  find  a  means  of  making  very  chmply  and 
easily  an  observatory  roof  which  will  prove  most 
satisfactory  and  convenient,  any  further  details 
about  which  I  shall  be  most  happy  to  give.  Hr. 
Vallance  has  been  good  enoDgh  to  write  in  high 
terms  ot  it,  and  spsaks  ot  a£>pting  the  method 


threatening  thundentorms  quite  nine  times  out  of 
tan  draw  oif  along  the  Kennet  Valley  below  or  the 
opposite  line  ot  Hampshire  hitli.  and  leave  us  often 
parched  and  panting  for  rain,  but  with  a  sky  clear 
above  us?  Is  there  nothing  in  this  beyond  the 
mare  obvious  Ian  ot  attraction  ! 


I  have  been  astonished  not  to  see  the  following 
means  ot  enticing  rats  mentioned  by  your  corre- 
spondents. It  is  a  plan  used  by  trappers,  which  I 
guarantee  will  be  found  equal  to  any  oil  of  rhodium, 
and  costs  nothing.  Simply  mb  an  ordinary  gin 
over  with  a  piece  of  flsh  which  is  no  longer  in  a 
marketable  condition.  This,  while  washmg  the 
smell  off  the  hands,  will  prove  quite  iireaatibls, 
the  rats  scenting  it  from  a  distance,  and  licking  It 
off  greadily  until  restrained  by  the  natural  oouraa 


Kewbory. 


J.  a 


[30266.1— SusELT  Ur.  Max  HiiUer,  nor  the 
editor  ot  the  Fortuijhlly  Raiiae  or  of  the  EtrauBH 
HzcKunc,  could  have  been  quite  awake  when  they 
made  such  a  hash  of  this  subject- 
Let  me  assume  that  your  extract  is  a  true  copy  of 
the  original  version.  Mr.  M.  M.  says  the  Baby- 
lonians divided  the  sun's  daily  journey  into  twenty- 
four  parasimgs.  ...  A  parasang  is  about  a  Qennon 
mile.  .  .  .  iTie  Babylonians  compared  the  progress 
made  by  the  sun  during  one  hour  at  the  time  of  the 
Equinox  to  the  progress  made  by  a  good  walker, 
both  acoomplishmg  one  hour,  or  parosing.  The 
whole  course  of  Uie  sun  during  the  twanty-tour 
equinoctial  hours  was  fixed  at  twenty-faur  .para- 
songs,  or  360°. 

Do  you  believe  that  W'^  Milller  ever  wrote  such 
rot? 

The  Babylonians  did  exactly  what  any  people  in 
their  sober  senses  would  have  done :  they  dTvided 
the  boIm  orbit  into  twenty-four  lengths  or  mari- 
diona  ot  longitude  of  nitw  hundred  milea  each,  not 
ot  one  mile!  And  instead  ot  "o  good  walker 
keeping  up  with  the  sun,"  the  fastest  bird  that 
ever  flew  never  accomplished  a  tenth  part  ot  it  In 
Uietime. 

It  is  a  great  pity  such  inexcusable  blunders  should 
flad  their  way  into  print.  If  the  Fertnightly 
lUtiew  did  not  know  anv  better,  surely  a  scientiffc 
paper  like  the  EsOUSH  Meoiasic  ought  to  exer- 
cise a  little  more  core.  John  Hampden. 

SEI^-INBVOTION  XK  UAQNBT  OOILS, 


I    ot    I 


7.] — Winut  measuring  the 


,   the 


following  experiment  illustrative  of  aelt-ii 
In  magnet  coils  occurred  to  me,  and  I  thought  it 
might  be  of  interest  to  acyni&  of  *'  Ours.*'  The 
apparatus  is  such  as  any  amateur  electrician  can 
make  for  himself.  In  one  of  the  arms  ot  a  Wheat- 
ohm  :  in  the  other  the  ooils  of  en  electromagnet,  or 
the  primary  of  an  induction  coil.  Find  the  posi- 
tion of  the  gUding  eontact-pieoe,  so  that  thare  is  no 
current  passing  urough  the  galvanometer.  (Ttu5, 
of  course,  gives  the  resistance  of  the  coils.)  Now 
brrak  the  battery  drcnit— either  at  one  of  the  wire 
terminals  or  at  the  poles  of  the  battiry  itaelf— and 
let  the  sliding  piB(»  make  contact  w-'*'-   " ' ' 


On  dosing  th 


ne  direction  of  the  cui 
be  if  the  resistance  at  tt 
increased.    Tha  selt-ini 


egalya 


iraina  at  o 
it  is  the  son 


coil  hod  been  tempoiarily 
iction,  chiefly  due  to  the 
.Jie  current,  and  virtually 
for  the  moment. 


Aug.  16,  1889. 
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On  breaking  contact  with  the  battaiy  a  thxoir  of 
the  needle  to  the  oppoaite  direction  takes  place, 
which  IB  caoeed  by  a  cuxrent  induced  in  the  ooila  of 
the  magnet  in  the  same  direction  aa  the  one  just 
ceasing ;  but,  of  course,  while  the  transient  ourzent 
passes  through  the  ([UTanometer  the  permanent 
one  does  not  affect  it.  Be  careful  to  keep  the 
magnet  well  away  from  the  galvanometer,  and  if 
using  the  ordinary  horse-shoe  form,  keep  the  arma- 
ture on  during  the  experiment,  as  this  almost 
destroys  the  magnetic  neld  due  to  the  powerful 
magnet,  and  preyents  disturbance  of  the  galvano- 
meter needle. 

We  often  have  queries  in  the  "E.  M."  from 
amateurs  relative  to  small  electric  lamps,  dynamos, 
induction  coils,  &c«  Might  I  sugge^  that  those 
who  are  fond  of  experiments  in  eleotzidty,  and  who 
construct  their  own  apparatus  in  their  spare  thne, 
would  find  it  a  far  more  interesting  recreation  if 
they  performed  quantitative  experiments,  and  thus 
gained  some  idea  of  the  practical  measurement  of 
meotrical  quantities.  A  large  number  of  instructive 
and  interestinff  experiments  can  be  performed  with 
a  home-made  Dridge,  astatic  and  tajigent  galvano- 
meters, voltmeter,  four  or  five  Grove,  chromic,  or 
Bunsen  cells^  and  one  or  two  DaniellSf  a  set  of 
resLBtance  coils  constructed  by  means  of  abridge 
from  a  standard  ohm,  &c.  These  may  be  made  at 
home,  and  if  well  made,  very  accurate  work  may 
be  done  with  them,  and  ther  will  afford  pleasure 
both  in  the  construction  and  the  use. 

Brockley.  H.  0.  H. 
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A  Train  Tell-Tale.— Prof.  MUne,  of  the 
Seismological  Society  of  Japan,  has  invented  what 
the  Railway  Newt  thinks  a  very  interesting  self- 
recording  instrument  for  railway  trains.  "It 
shows  when  a  train  stops,  for  how  lone,  and 
whether  at  a  station,  signal,  or  siding.  It  indicates 
also  the  upward  and  downward  vibrations  due  to 
the  condition  of  permanent  way,  and  points  out  the 
defects  in  bridges,  sleepers^  and  bsJlast,  as  well  as 
vibrations  due  to  osculation  of  the  train.  The 
mechanism  has,  it  is  stated,  worked  satisfactorily  in 
Japan,  and  on  a  journey  across  the  American 
continent,  and  arrangements  are  being  made  for 
havine  it  tried  on  some  of  the  English  and  Scotch 
lines." 

The  Most  Fowerfkil  Bolllnff-Klll  Engines. 
— ^Wbat  are  no  doubt  the  most  powerful  rolling- 
mill  engines  in  the  world  are  the  reversing  engines 
that  Messrs.  Qalloways  have  just  me^e  for  Palmer's 
Shipbuildinff  Company,  for  driving  a  44in.  train  for 
making  an^^le  irons,H-irons,beams,  &c.  The  cylinders 
of  the  engmes  are  d6in.  diameter  by  6ft.  stroke, 
and  are  ntted  with  Joy's  valve-gear.  The  steam 
pistons  are  of  steel,  and  the  crank  shaft  is  buHt  up 
of  mild  Siemens- Martin  steel,  the  forgings  of  which 
weighed  over  41  tons  befon  being  machmed.  The 
finished  shaft  has  journals  21in.  mameter,  and  is  of 
a  total  length  of  23ft.  6in.  To  meet  the  require- 
ments of  Joy's  valve-gear  the  piston  talve-chests 
have  been  arranged  on  the  upper  side  of  cylinder, 
which  enables  the^  cvlinders  to  be  similar  m  every 
cespect,  and  special  provision  is  mad»  for  expel- 
ling the  water  which  may  be  carried  over  in  the 
form  of  wet  steam.  The  engines  are  of  massive 
construction,  and  the  whole  framing  is  so  arranged 
as  to  receive  the  strains  in  the  most  direct  manner 
possible.  The  en^es  are  similar,  with  the  excep- 
tion of  the  adoption  of  Joy's  valve-gear,  and  also 
with  ih^  further  exception  that  they  are  of  larger 
size,  to  Galloway's  engines  previously  made  and 
supplied  to  m^y  English,  Contmental,  and 
American  steel  works.  They  are  constructed  for  a 
working  pressure  of  1001b.  to  the  square  inch,  and 
when  running  against  suitable  resistance  would  be 
folly  equal  to  developing  over  10,000H.P.  The 
weight  of  the  engines  is  nearly  300  tons.  In  the 
Antwerp  Exhibition  there  was  ^chibited  in  model  a 
very  large  rolling-mill  engine,  said  to  be  of  11,000 
estimated  indicated  horse-power ;  but  the  engines, 
above  described,  are  believed  to  be  tiie  most  power- 
ful of  any  used  in  rolling-mills. 

Th£  Sims-Edison  electric  torpedo  Js  described  as 
follows  in  the  Seientijk  American : — "  The  torpedo 
consists  of  a  submerged  portion  attached  to  a  float 
having  the  form  of  a  boat.  The  submerged  portion 
is  a  spindle-shaped  copper  shell  containing  the 
propelling  machinery,  a  cable  by  which  the  current 
IS  conveyed  to  the  electric  motor  and  steering 
apparatus,  and  a  charge .  of  dynamite  or  other 
explofive.  The  n>indle-shaped  ^ell  is  connected 
with  the  float  at  the  bow  by  means  of  a  triangular 
steel  frame,  and  at  the  stem  by  a  post  and  an 
angled  bar.  The  float,  which  is  of  copper,  is  made 
air-tight  and  filled  witn  buoyant  ma&rial,  so  that 
if  it  should  be  perforated  it  will  still  be  able  to 
sustain  the  submerged  part.  The  triangular  frame 
which  connects  the  two  parts  at  the  bow  extends 
over  the  top  of  the  float,  and  serves  to  either 
obstacles  with  which  the  torpedo   comes   in 
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%*  In  thnr  atuwirtj  CorrupondmUt  wf  rtapeot' 
Mkf  rtquettMi  to  mmtionf  in  each  inttanet,  M#  Hilt 
amfnumbtr  of  th$  query  atk§d, 

[686-54.]— Snginea  In  Aooidanta.—irp  Liver- 
TOol  Mail  at  Watford.  December,  1883 ;  engine  482 
Pegasus,  Precedent  class. 

Uttoxeter.  N.  S.  B. 

[68903.]— Fig«  in  Clover.— I  should  say  that 
the  result  of  spinning  the  box  on  a  lapidary's  table 
would  be  to  keep  the  pigs  very  much  out  of  the 


"  clover." 


PBBBEN  MjkTOOCK. 


[68933.]— Eleotrioal.— If  «  Doubtful "  uses  the 
oil  of  turpentine,  he  will  be  quite  correct.  Thero 
are  such  varieties  of  names  goin^  about  for  this 
substance  that  it  is  very  hard  to  give  an  opinion  on 
any  of  them ;  but,  at  any  rate,  uie  purest  kind  to 
be  obtained  should  be  that  used. 

F.  W.  MAflOir,F.S.S. 

[68997.]— Lathe.— A  wheel  about  a  hundred- 
weight would  do  for  a  4|in.  lathe ;  but,  pace  the 
textbooks,  practice  teaches  that  it  is  no  disaavantaffe 
to  have  a  neavier  wheel— one  as  heavy  as  can  be 
run  in  the  bearings.  TuBmar. 

[68999.1— Hot-Air  Engine.— Has  not  '<  O."  an 
idea  that  not-air  engines  may  have  been  illustrated 
in  back  numbers  ?  I  fancy  one  of  those  illustrated 
in  Vol.  XLY.  pp.  225,  270,  may  suit  him ;  but  thero 
is  a  good  deal  aoout  them  in  provious  volumes. 

M.I.M.E. 

[69001.1— Probl0m.—To  weigh  every  multiple  of 
your  lowest  unit,  it  suffices  to  have  the  powers  of 
three;  thus — 
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contact  or  to  depress  the  torpedo,  enabling  it  to  run 
underneath  the  obstruction." 


Practically,  for  our  English  grain  weights,  the 
fifth  would  be  better  80  tiian  81,  the  six^  240,  or 
^z..  and  so  on.  Thus,  four  weights  carry  you  up 
to  40,  and  a  fifth,  weighing  81.  would  extend  your 
range  to  121 ;  a  sixth,  weighing  243  to  364,  and  so 
on.  The  New  York  worthy  will  see  he  has  not  hit 
on  the  best  four  units.  E.  L.  Q. 

[69010.]— Protecting  Felt  Hat.— About  the 
best  thing  to  protect  afelt  hat  from  the  weather  is  to 
leave  it  at  home  when  the  weather  is  not  suited  to  its 
constitution ;  but,  seriously,  if  the  querist  means  one 
of  the  stiff  felts,  he  can  make  a  cover  of  oil-silk  or 
rubber- cloth  to  slip  over  his  hat  when  it  rains — I 
mean,  when  it  is  rainy  weather.  He  misht  try 
some  experiments  wim  the  alum  and  soft  soap 
recipe  on  an  old  hat ;  but  as  stiff  felts  are  stiffened 
by  an  aqueous  solution  of  shellac  in  borax,  I  guess 
the  result  would  not  be  satisfactory.  Reason  for 
guessing :  Hat-makers  would  have  puffed  a  water- 
proof hat  long  ago  if  they  could  have  made  one. 

Nuw.  Dob. 

[69017.]— Self-eteering  B.  B.  Safety.— I  do 
not  see  how  Mr.  Shakespear  can  expect  anyone  to 
help  him  without  moro  aetaila — even  if  then ;  for 
he  appears  to  me  to  want  what  a  good  many 
builders  of  rear-driving  safety  bikes  would  be  slad 
to  invent.  D. 

[69022.]— Instantaneous  Photograph.— This 
query  is  incomprehensible,  except  one  takes  the 
view,  which  would  be  unpolite|  that  the  "  Amateur  " 
is  also  a  novice.  He  wants  an  instantaneous  shutter, 
but  which  he  must  be  left  to  find  out,  although  no 
doubt  any  of  those  who  advertise  sudi  things  m  the 
proper  columns  would  assist  him.  T.  C.  L. 

[69026.1— Expansion  Uovement  in  Bngine. 
Cannot  ^*  T.  C.  G.'*  fit  a  supplementary  valve  on 
the  top  of  the  slide-valve  proper,  or  cannot  he 
explain  more  definitely  what  ne  requires  to  do,  and, 
in  this  case,  what  it  is  required  to  be  done  upon  ? 

0. 

[69027.1— Brazing  Hearth.— It  depends  on  the 
amount  of  work  to  be  done  whidi  is  cneaper ;  but 
if  *^  Anthony.  Essex ''  (rather  an  indefinite  address) 
can  get  gas  cneap,  that  would  be  more  convenient 
than  the  foige  blast,  though  I  am  not  sure  I  under- 
stand what  he  means  by  that.  H. 

[69055.]— Blue  Salt.— <*  True  Blue  "  seems  to 


be  in  a  regular  mess ;  however,  I  will  do  what  I 
can  to  help  him  along.    With  regard  to  the  blue 
solution,  the  following  metals  give  this  reaction,  or 
something  approaching  it,  on  treating  their  add 
solutions  with  alkalies  or  alkaline  carbonates: — 
Chrwnium  gives  a  green.     If   contaminated  with 
foreign  matters  may  be  mistaken  for  blue,  jMirticu- 
larly   by  artificial   liffht.    A  precipitate  is  first 
formed  on  addition  ox  the  reagents,  but  this  dis- 
solves more  or  less  in  excess.    Cobalt, — ^All  shades 
of  purple,  blue,  greenish,  dirty  red,  &c.,  according 
to  amount   of  cobalt  present,  and  according  to 
foreign  matter  interfering.    The  reagents  under 
discussion  first  produce  a  precipitate,  which  after- 
wards dissolves  on  adding  a  further  quantity  of  the 
reagent.    Much  free  acid  or  ammonium  chloride  or 
nitnte  in  the  solution  prevent  the  formation  of 
the  precipitate,   the   solution  becoming  coloured 
immediately.    Iridium, — ^Under  certain  conditionB 
yields  a  greenish  or  blue  or  violet  solution  with  the 
alkalies.    Nickel, — ^Yields  a  blue  solution  with  an 
exceas  of  the  rea^^ts.    Oold  and  TVn.— If  both  are 
present  a  magnificent  purple  precipitate  is  some- 
times producea  when  seekmg  another  reaction.    If 
solutions  axe  very  dilute,  this  precipitate  may  be  so 
attenuated  as  to  be  mistaken  for  a  solution.    This 
precipitate  once  seen  is  never  forgotten.    Copper, 
— ^Produces  a  rich  blue :  once  seen  never  mistaken. 
H,  on  the  addition  of  the  alkali^  a  precipitate 
is  produced,   it  will   dianlve   agam  on  further 
addition  of  the  reagent.    Titanium^  under  certain 
conditions^  produces  a  blue  precipitate  or  coloration, 
with  alkahne  carbonates.    As  to  the  black  needles, 
the  query  is  so  very  indefinite  that  little  can  be 
done  except  to  guess.     The  jjuerr  is  made  more 
obscure   by   your   ''explanation,''  in  which  you 
introduce  uie  Hg.    Do  you  mean  that  thero  is  no 
doubt  whatever  that  the  black  needles  are  metallic  P 
It  is  not  a  neoessaxy  sequence  to  fusion  with  car- 
bonate of  soda.    Ug  amalgamates  with  the  "  noble 
metals,"  and,  among  others,  with    lead,    copper, 
bismuth,  tin,  zinc,  magnesium,  sodium,  potasaum, 
and  iron  (under  persuasion).    When  you  add  Hg 
to  an  unknown  metal  to  ascertain  what  it  is,  then 
vou  are  lost.    What  is  the  substance  supposea  to  be 
that  you  start  with,   anyhow  ?    There   are  two 
alloys  of  zinc   and  antimony,  one  of  which  does 
crystallise  in  black   needles  under  the  conditions 
mentioned  by  you  in^  the  issue  of  Aug.  2nd,  but 
which  does  not  "precipitate  "  as  remarked  in  your 
original  query.    The  other  alloy  of  zinc  and  bis- 
muth   (eoual  proportions  of  each)  crystallises  in 
cubes.    Ii  any  sodium   or  potassium  chlorate  be 
present  in  your  fusion  mixture,  and  if  manganese 
be  present  in    the   substance  under  examination, 
permanganate  of  soda  or  potash  might  be  produced, 
which  crystallise  in  bUck  or  reddish  neeidles  after 
extraction  with  water.      As  to   your   "  lavender 
bead,"  titanium,  if  contaminated  with  salts  of  iron, 
particularly  the  sulphate,  will  give  a  bead  answer- 
mg  to  this  description,  but  whicn  is,  if  I  remember 
ri^t,  not  permanent  long  after  it  gets  cool.    Lots 
of  other  thmgs,  if  mixed,  might  give  you  any^  shade 
you  like.    The  mere  colour  of  a  borax  bead  is  very 
litUe  identification  of  an  unknown  substance  pos- 
sibly containing  several  elements,  each  of  wnich 
may.  when  separate,  impart  a  different  colour  to  the 
bead.     Perhaps  *'  True  Blue  "  now  begins  to  see 
where  he  has  landed  himself  by  not  pushing  his 
investigations  to  a  final  point,  and  he  has  made  nim- 
self  an  interesting  beacon  to  warn  other  youn^ 
chemists,  whether  amateurs  or  not,  how  easy  it  is 
to  become  a  candidate  for  a  lunatic  asylum.    My 
advice  to  the  querist  is  to  throw  away  his  blue 
solution,  black  needles,  and  borax  beads,  and  begin 
again  on  a  new  portion  of  the  substance,  and  work 
systematically,   following  the  plan  laid  down  in 
some   standiuu  work  on  analysiB — ^in  my  opinion, 
preferably,  Fresenius,    than    whose    volumes  no 
Detter  work  exists.  Eaix. 

[69101.]  — Defective  Sight.— «*W.  F.  P." 
squints  upwards  with  one  eye.  A  prism  of  a  degree 
that  should  be  determined,  base  downwards,  will 
correct  the  convergence  of  the  optical  axes,  and 
establish  a  perfect  binocular  vision. 

Attthob  of  '*  The  Philobopht  07  Sight." 

[69104.]— Leolanohe— Erratum.— This  ahould 
have  meant  the  ordinary  form,  and  not  agglomerate 
form ;  it  arose  from  some  mistake  on  my  part. 

F.  W.  Masow,  F.S.S. 

[69113.] — Engine  Query. — Cylinder  Sin.  bore, 
5in.  stroke,  200  revs,  per  minute ;  451b.  pressure ; 
cut-off  about  i^th  stroke,  would  give  you  1H.P. ; 
length  of  bore  tin.,  slightly  bell-mouthed  at  ends  to 
prevent  piston  wearing  at  shoulder  ;  cylinder  walls 
tin.  thick,  fianges  -^m., ;  length  of  cylinder  face 
2fin.,  depth  2in. ;  piorts---eteBm  ^in.  by  Uin.,  ex- 
haust ^in.  by  l^in. ;  bars  ^in.,  lap  ^in.,  lead  i^in. ; 
traverse  of  valve  lin. ;  depth  of  piston  lin. ;  piiton- 
rod  |in.  diameter;  valve-rod  ^fUk,\  crpssheadjpin 
|in. ;  crank-pin  fin.;  shaft  lin.  in  journals;  fly- 
wheel 20in.  oiameter — ^weight  about  jcwt. 

W.  W.  C. 


K 


[69123.]— Commutator.— <<  A.  A."  had  better 

I  this  done  bjr  some  elecbical  eneiueer,  as  unless 

e  is  rather  up  in  the  work  he  is  liable  to  fail.  Take 
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to  pieces,  baild  up  with  asbestos  millboard,  and 
insolate  tiie  bars  with  yulcanite  strips. 

F.  W.  MASOW,  F.S.S. 

[69126.]— Eleotrio-Bell  Fitting.— Quite  un- 
necessary to  solder  them. 

r.  W.  Mason,  F.S.S. 

[69132.]— Cripple's  Oarriafire.— As  no  'one  has 
answered  ^'Parish  Priest,''  I  wiU  txy  to.  The 
amplest  plan  would  be  to  get  a  strong  axmdiair 
with  sbrong  seat,  and  a  set  oihath-chair  wheels  and 
aides ;  bolt  axle  to  front  legs  of  ehair,  and  two  pieces 
of  hard  wood  or  iron  to  oaok  legs,  with  holes  for 
spindle  of  guiding  wheel  to  torn  in ;  bend  two  iron 
gaa-ptpes  to  a  cude  about  6ln.  or  Sin.  less  than 
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wheels,  and  secure  to  face  of  spokes  with  bolts, 
keeping  it  an  inch  or  two  from  the  spokes  with 
washers  or  blocks,  so  that  the  coat  sleeve  shall  nut 
rub  tire  when  working  the  machine.     This  bent 

S'pe  fonxLS  the  handle  for  turning  wheels  to  propel 
le  machine.    The  steering  is  automatic;  drawmg 
will  explain.  E.  H.  Jxtuan. 

[69136. J— Cold  Tank.— Mr.  Croft  would  prevent 
the  hot  water  returning  to  cold  tank  by  discon- 
necting the  feed  pipe  to  boQer  from  tank,  and 
insert  .where  disconnected  a  small  two-mllon  feed 
tank  with  ball  valve.  C.  E.  Ghnmra. 

J 69139.]— Chromic-Acid  Battery.— "F.  G." 
1  find  plenty  of  objections  rise  to  his  query, 
fozming  the  cells  as  he  proposes.    Use  single  cells. 

F.  W.  Mason,  F.S.S. 

859144.]— Battery.— Take  two  plates  of  sQver, 
coat  them  with  some  freshly-deposited  chloride 
of  sQver ;  place  them  in  a  c^  ana  when  a  ray  of 
light  is  thrown  on  to  one  of  tiie  plates  (if  a  galvano- 
meter is  placed  in  circuit),  a  current  will  be  found 
to  he  generated.  You  would  also  need  a  very 
sensitive  galvanometer  to  detect  the  current  from 
the  tin  plates  in  alcohol. 

F.  W.  Mason,  F.S.S. 

[69145.1— a. W.B.  Engines.— The  reason  num- 
li&n  and  oates  do  not  agree  is  this :  A  set  of ,  say  20 
engines  of  one  design,  with  consecutive  numbers,  is 
ordered,  the  construction  of  which  may  take  a  year 
or  more,  and  are  tuned  out  one  by  one  with  engines 
belonging  to  other  sets,  some  of  whi(^  may  nave 
been  on  hand  before  and  some  after,  each  bearing 
the  date  when  it  is  ready  to  leave  tiie  works.  This 
is  a  better  plan  than  numbering  each  engine  as  it 
leaves  the  works,  as  the  number  is  a  guide  to  its 
dasB;  3202— 3206  were  made  in  1886;  3306-3232 
are  just  coming  out  now.  I  cannot  give  any  reason 
why  they  should  skip  so  many  numbers ;  but  the 
management  of  the  loco,  department  of  this  line  is 
altogether  of  a  curious  chsiracter.  There  are  no 
enffmes  between  the  following  numbers :  1700  and 
1801,  1863  and  1901,  2220  and  2301,  2380  and  3202, 
3232  and  3601.  There  are  many  other  gaps,  espe- 
cially in  the  earlier  numbers.  If  "  W.  E.  0.  B." 
hasseen  2629, 1  should  begbid  to  hear  about  it. 

IziON. 

[69166.1— BtmBen  Cella.- 1  fancy  ^'Bunsen 
CeU."  if  he  properly  attended  to  his  cells,  would 
not  nave  aziything  to  complain  of.  Though  I  myself 
have  used  these  cells  for  some  years,  I  have  not  had 
any  great  objectionable  smdl  from  them.  Add  a 
little  chlorate  of  potash  to  your  chromic  acid. 

F.  W.  Mason,  F.S.S. 

[69179.]— Sand  and  Water  Troug-li.— I  do 
not  think  what  *'  C  G.  E.'*  requires  can  be  accom- 
plished BO  easily  as  he  appears  to  think.  It  might 
possibly  be  azxan^ed  by  having  the  sand  in  a  vessel, 
to  which  a  shalong  motion  could  be  imparted  so 
that  the  sand  would  fall  as  required  into  the  stream 
of  water ;  but  I  think  the  professional  ([lass-cutters 
would  have  adopted  some  arrangement  if  it  were  at 
all  feasible,  as  one  of  the  most  objectionable  fea- 
tures of  their  work  is  the  continual  dipping  of  the 
hand  into  the  sand  and  water  to  bring  up  the 
cutting  material.  Perhaps,  however,  some  of 
"  our  ^  readers  can  suggest  a  plan.  E.  Qtt 

[69180.]— BlQfwpipe    I<amp.— Use  good  spirit 
np.  F.  W.  Mason,  F.S.S. 


[69186.] — Enginfi. — ^Horse-power  per  revolution 

(4-5«x  -7854)  y  (30  -  5)_  ^.^^ 

33,000 

Mabienbeso. 

[69188.]— Condensing  Exhauat  Steam.— 
Many  thajiks  for  replies  to  this,  but  I  am  not  muck 
helped  by  them  so  far.  Holmann^s  could  not  well 
deal  with  so  large  a  quantity  of  steam,  and  pump- 
tail  pipe  would  not,  I  presume,  provide  sufficient 
coolmg  surface.  As  there  is  some  480,000c.ft.  of 
steam  of  atmospheric  pressure,  or,  say,  18,3761b.  to 
condense  per  hour,  the  total  heat-units  will  be 
21 ,306,672.  As  the  tail- water  has  a  temperature  of 
60°.  and  may  be  heated  to  90^,  the  difference  of  30 
will  represent  the  condensing  power  of  this  water 
for    &^^T^    pound.     Therefore,    water   required 

21,306,672^   710,3321b.,    or  ll,389c.ft.,  which  is 

slightly  under  the  quantitv  deliverable  by  the  pump. 
I  have  somewhere  seen  that  a  square  foot  of  thm 
iron  tube  surface  will  condense  per  hour  per  degree 
Fshr.  of  difference  0'071b.  of  steam,  tiie  inean 
difference  being  212  -  75  =  137*.  This  would 
imply  a  condensation  of  137  x  0*07  *  9*691b.  per 
square  fo^t  per  hour,  so  that,  supposing  the  ndl 
action  of   aCi  the   condensing   surface  could   be 


obtained.  1MZ5 
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l,9178q.ft.  of  cooling  surface — 


if,  indeed,  so  much  is  necessary — ^would  be  required. 
How  to  obtain  so  large  a  surface  is  the  question. 
The  tail -pii)e  is  13in.  diameter,  so  that  it  would 
take  564ft.  in  length  to  get  up  the  surface,  which  is, 
of  course,  out  of  the  question.  Nor  could  the 
force-pipe  be  thus  used,  for,  although  long  enough, 
yet,  being  of  great  thickness  to  rMist  pressure  of 
column  (300  yards  high),  it  would  be  a  bad  con- 
ductor and  altogether  too  expensive  to  jacket.  Nor 
would  it  do  to  lead  the  exhaust  steam  direct  into 
the  tail-water,  as  in  this  way  only  very  imperfect 
condensation  takes  place,  and  large  quantities 
would  escape  -from  the  surface  uncondensed. 
A  condenser  consisting  of  a  large  number  of 
small  tubes,  through  which  the  tail- water  nasses, 
and  round  which  the  steam  circulates  ana  con- 
denses, seems  the  only  way,  to  my  mind,  to  meet 
it ;  but  it  would  be  an  expensive  apparatus,  and 
after  aU,  difficult  to  make  its  whole  surface  effec- 
tive. Some  parts  of  it  would  be  more  effective  than 
others,  owing  to  the  irrc^gular  flow  of  tiie  water 
through  the  small  tubes,  and  the  entry  of  the 
exhaust  steam  at  one  point.  A  simple,  cneap,  and 
effective  device  is  the  desideratum.  M. 

[69192.]— Deodorising'  Carbon.— Try  paraffin 
wax.  You  will  never  be  able  to  deodorise  the  white 
carbon  (crude  naphthaline)  as  even  Ihe  pure  kind 
still  has  its  odour.  Tou  might  alter  the  smell  of  it, 
by  altering  the  nature  of  the  substance,  but  only  by 
that  way.  F.  W.  Mabon,  F.S.S. 

[69193.]— Chromic-Acid  Cells.— After  solder- 
ing^ with  spirits  there  are  little  interstices  and 
cavities  containing  drops  which  any  amount  of 
superficial  cleansiug  will  not  remove.  The  wire  is 
consequently  slowly  eaten  into,  the  corrosion  being 
in  many  cases  hastened  by  electrolysis. 

W.  PSBBXN  MaYCOOK. 

[69198.1— Dry  Battery.— Phister  of  Paris  with 
little  oxide  and  chloride  of  zinc. 

F.  W.  Mason,  F.S.S. 

r69202.]— Ozonised  Water  for  Mouth  Waah. 
— ^This  is  a  solution  of  of  hydrogen  peroxide. 

F.  W.  Mason,  F.S.S. 

[69206.]- Electric  Liffht  Battery— Three  cells 

will  do  it  exactly ;  but  I  should  advise  tiie  use  of 

four.    A  Fuller  gives  1*5  E.  M.  F.  with  0*6  ohm  v. 

1*5  y   3  ^  4*6 

t;^  _  r^  ■  2*5  amp.,  and  a  6  c.p.  lamp  takes 

from  2'  to  2*5  amperes.        F.  W.  Mason,  F.S.S. 

[69211.]— ICeasnring  Steam.— I  should  think 
the  best  way  would  be  to  get  at  the  number  of 
hofse-power  required  to  work  any  set  of  machines 
(one  or  more,  as  the  case  may  be),  and  to  find  tiie 
average  power  thus  used  by  each  tenant.  It 
might  then  be  fair  to  charge,  say.  Is.  9d.  per  day 
of  ten  hours  for  each  such  horse-power. 

Mabxsnbsbo. 

[69213.1 — G-inger  Beer— The  amount  of  alcohol 
in  a  sample  depends  upon  the  amount  of  sugar  that 
has  undergone  fermentation.  It  may  vary  from  1 
to  8  per  cent.  The  ginger-beer  pla^t  you  talk  of, 
consists  of  a  low  class  of  growth  (viz.,  the  fungi) ;  it 
is  termed  Saccharomyces  myooderma.  When  this 
plant  is  inunereed  in  any  saccharine  solution,  it  sets 
up  what  is  termed  the  sucoholic  fermentation,  which 
consists  of  alcohol  and  carbon  dioxide.  I  should  my- 
self consider  the  beverage  so  obtained  as  wholesome ; 
but  I  cazmot  say,  candidly  speaking,  that  I  much 
admire  it.  I,  at  any  rate,  snoiud  never  recommend  it. 

F.  W.  Mason,  F.S.S. 

[69214.]— Bell  Indication.- There  are  plenty 
of  electric  contacts  in  the  market,  surely,  to  meet 
your  purpose.  Use  with  an  ordinary  bell  and 
Dattery,  and  connect  up.       F.  W.  Mason,  F.S.S. 

[69220.]— Silent  Alarom.— Join  up  shocking 


coil  and  batteries  to  an  electric  alazum  dock,  uul 
join  the  secondary  terminals  (by  means  of  oondnct* 
mg  wires)  to  two  copper  wristlets  (mads  to  fitti|^ 
on  the  wrists).  On  going  to  bed  set  dock,  sad  it 
what  time  that  is  set  you  will  wake  up  right  eooo^ 
If  you  require  further  particulars,  shall  beplMMd 
to  give ;  or  advertise  your  address,  when  iLsU  be 
able  to  give  more  clearly. 

F.  W.  Mason,  P.S.S. 

[69215.1  —  Beprodncing  Photographs.  - 
Ck)pied,  of  course.  The  miniatures  are  takes  12  cq 
one  plate,  by  having  12  lenses  to  camera.      Sx. 

[69222.]  —  Discharge  firom  Bar.  —  If  mi 
correspondent  under  the  above  heading  will  writft 
me,  I  tfadnk  I  could  recommend  something  wkkh 
may  nve  him  relief,  or,  further,  effect  a  cun. 

42,  Paik-road,  Clapham,  S.W.  H.  H.  J. 

[69222.]— Discharge   firom   Bar.— In  medical 
parlance,  otorrhcea  (an  earflowing) ;  cause,  scrofula; 
remedy,  medicines  calculated  to  remove,  or  at  leut 
to  modify,  the  constitutional  tendency.    An  allo- 
pathic  antiseptic   recentiy  discovered  bv  a  hi^ 
chemical  savant,  and  which  he  has  named  '^saliifer*' 
— ^i.e. .  sodium-silico- fluoride — ^would  probably  prove 
a  uscnul  lotion  if  applied  in  a  high^  dilation  than 
than  named  on  tne  label.    It  would  flow  down 
through  the  perforated  tympanum  (see  Dr.  Hay- 
ward's  dia^^ram)  by  gravitotion  if  the  patient  wvn 
to  recline  so  as  to  plSce  the  aural  passage  mmewhit 
in  a  vertical  position,  providing  that  the  Eustadusn 
tube-openingin  the  throat  is  not  closed  by  a  diseawd 
condition.    The  silicon,  which  is  in  a  form  about 
equal  to  tiie  first  dilution  of  homoeopathy,  woold, 
independent  of  its  local  action  as  an  antiaeptii:, 
probably  exercise  a  most  beneficial  action  on  the 
scrofulous  constitution;  but  a  frequent  change  to 
others  of  t^e  medicines  of  the  art  is,  I  expect, 
essential  for  permanent  recovery.^  Amongst  theas 
sulphur   and   calcarea   are   prominent;  mercorr, 
iodme,  and  their  combinations  are  important :  whue 
a  salt  often  named  in  the  columns  of  the  **  E.  H.' — 
bichromate  of  potadi— has  been  productive  of  great 
things  in    otorrhoea,  according  to  that  "  Materi> 
Medica  of  Homoeopathy  *'  issued  by  the  Liverpool 
Hahnemannian  Publishing  Company.    Althoogh  I 
give  the  above  information,  yet  "Barum"  would 
act  wisely  if  he  were  to  coniBult  some  aurist  BkiHed 
in  the  homoBopathic  system  of  medicine ;  for  it  is 
probable  that  some  one  or  more  leading  ivmptonB 
as  to  tiie  state  of  lus  general  condition  ana  consti- 
tution would  afford  most  valn&ble  indications  for 
the  selection  of  the  medicines  and  their  rotation. 
As  to  whether  the  stopping  of  the  teeth  or  ths 
decay  of  the  teeth  has  influenced  the  state  of  the 
eara,  the  former  has  often  given  me  mudi  sabject^ 
matter  for  thought,  seeing  that  the  friction  under 
XK>werful  pressure   of  me  two  srindine  surface* 
must  result  in  a  production  of  gold  partiaes,  infiai- 
tesimal  or  atomic  in  diameter,  and  in  a  coaditiin 
similar  to  the  nitrated  form  of  gold— a  powerfd 
agent  curatively,  at  all  events,  according  to  thj 
works  of  standard  authors,  both  of  ancient  and  of 
modem   medicines,    and  to  these    <*B«nun''  ia 
referred.  N.B.— A  caution.  Bichromate  of  potiahi» 
most  powerful  poison,  and  must,  therefore,  be  aaed 
only  m  its  homcsopathic,  highly-diluted  form. 

The  Lydnkt  DrspBrea. 

[69225.]  —  Electric  I«amp.  —  Why  not  tiy 
Westaway's  (Lewdoivn,  N.  Devon)  patent?  Tbrr, 
I  know,  are  a  success.  Any  coach-builder  AouW 
have  them,  I  should  think.     E.  Wabd-Btjsskll. 

[69225.]— Electric  liamp.— The  cost  for  your 
project  will  be  as  foUows :— Two  6c.p.  lampi  at 
3s.  6d.  each,  7s. ;  eight  ceUs  at  Ss.  each,  £1  48.: 
total,  £1  lis.  The  solution  for  them  would  cost  at 
the  rate  of  3s.  6d.  per  12  hours*  light.  Yon  <»m 
of  course,  have  a  suitable  lifting  amngement  tor 
your  battety  elements,  so  that  you  oould  raise  tkeo 
out  of  the  solution  when  not  required.  The  laboor 
they  take  in  cleaning  and  recharging  could  be  dcM 
easuy  in  one  hour,  so  that  your  rtiutleman  biaadf 
could  do  this  in  his  everyday  work.  The  len^  <i^ 
time  the  lamps  last  is  about  1,000  hours.  I  osds^ 
inform  jrou  now  where  yon  oould  see  such  a  fitting 
out ;  but  about  12  months  ago  I  superintended  the 
fitting  up  of  an  electric  light  in  the  iniids  ti  * 
carriage,  and  it  worked  first  class  and  was  raj 
successful,  but  ivhere  my  client  is  now  I  do  »i 
know ;  but  still,  if  you  like  to  advertise  jjwr 
address,  I  shall  be  pleased  to  let  you  hare  m 
details.  The  weight  of  the  batteries  would  be  abooi 
201b.  to  241b.  P.  W.  Masos,  F.S.S. 

[69226.]— Blectro-Platln*.— The  larger  tb 
surface  capacity  of  your  elements  thelaigvjoBr 
current  (providmg,  of  course,  your  outer  o^  «• 
temal  resistance  does  not  far  exceed  that  of  y^ 
battery  itself).  It  is  only  on  this  point  and  Hniji 
its  conductivity  that  your  carbon  contributes  to  tie 
current  of  your  cell,  as  the  carbon  is  not  aetfd  apoc' 
by  the  solution :  it  simply  serves,  as  it  were,  u  | 
door  for  the  flowing  out  of  the  current.  I  dfi »« 
recommend  at  all  the  bichromate  batteiy  f ^^r  P^^ 
—in  fact,  it  is  only  a  very  few  platen  that  net  f. 
When  more  cells  are  joined  together  (if  tlus  jooist 
be  in  series)  it  is  for  the  purpose  ol  gainin|r  a  v'?' 
intense  current ;  but  this  of  ooans  ilapes*  ^f* 
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the  operator's  object.  Of  ooiirBe,  the  moreceUa 
you  have,  the  more  labour,  trouble,  and  expense 
you  are  liable  to.  Any  further  information  shall 
be  pleased  to  give.  F.  W.  Maaon,  F.S.S. 

[69226.]^Bleotro  -  plating*.— Do  not  use  a 
bichromate  battery.  I  find  the  following  exceeds 
all  others  for  plating,  being  constant,  very  little 
local  action,  and  regular,  and  would  last  about  six 
or  eight  months  one  charp;e: — Stone  (round)  jar, 
with  cylinder  of  (<^in.  thick)  copper,  porous  cell, 
and  zinc  rod.  In  outer  cell  nearly  fill  with  three 
xallons  water,  to  which  is  added  21  b.  sulphuric  add, 
loz.  nitric  acid ;  in  porous  cell,  concentrated  solu- 
tion salt  (NaCl)  and  water.  One  gives  good  rraults 
for  ordinary  work ;  but  connect  a  few .  cells  upfor 
intensity— i.e.,  copper  to  zinc  of  next  cell,  xou 
can  deposit  a  very  large  amount  in  a  ^ort  time. 
Best  way  generaUy  to  use  three  cells,  with  three 
coppers  and  three  zincs  connected  together.  A 
cheap  set  can  be  made  bv  using,  for  outside  jar,  a 
31b.  lam-pot  and  zinc  rod  7in.  by  |in.  from  electric- 
bell  battery — those  with  wires  cast  in  them ;  porous 
pot  7in.  by  2in.    Cost  of  six  cells : — 

6  outside  Ian,  at  Id Os.  6d. 

6  zinc  rods,  at  3d 1    6 

6  porous  cells,  at  4d 2    0 

6  sheets  copper  and  6yds.  stout  copper  wire  1    0 

5    0 

E.  Wabd-Bussell. 

[69228.1— Water  PurifLoation.— Lime  or  lime- 
water  will  soften  any  of  the  London  Water  Com- 
panies* water,  and  if  properly  added  in  the  right 
proportion,  also  purifies  the  water;  both  the  lime 
added  and  tiie  lime  in  the  hard  water  are  converted 
into  chalk,  which  is  insoluble  in  water;  ll*26gr.  of 
quicklime  should  be  addftd  to  the  gallon  of  water, 
or  one  gallon  of  dear  lime-water  to  nine  gallons  of 
the  hard  water.  Having  no  medical  knowledge,  I 
cannot  say  if  soda  would  be  injurious  to  the  system ; 
hut  I  should  think  it  could  not  be  good  even  to  take 
a  minute  quantity  every  day.  C.  E.  Qittins. 

[69231.]— Pyroteohny.— The  bofler-tube  ought 
to  answer  very  well.  I  have  used  it  for  small 
mortars.  Let  the  tube  you  use  for  t^e  5in.  be  stout 
enough.    Put  a  welded  ring  neatly  on  mouths. 

Hungerford.  W.  G.  Clifford. 

[69231.1— Pyroteclmy.—T.  Pearce  will  find 
that  the  lap-welded  boiler  tubes  make  excellent 
mortars  from  which  to  fire  shells.  Care  should  be 
taken  to  have  a  fairly  thick  metal,  say  ^tn.  to  ^in. 
thick.  I  had  a  mortar  for  6in.  shells  inadb  ^m  a 
piece  of  boiler  tube  20in.  long,  ^in.  thick,  shrunken 
to  a  cast  metal  foot,  and  which  answered  the 
purpose  splendidly.  Pybo. 

J69232.]— Batteries.— My  practical  experience 
with  the  nitrate  of  soda  battoij  does  not,  I  am 
sorry  to  state,  warrant  me  in  giving  it  a  reoom- 
mendation.  Why  not  use  biclm>ma&  solution,  or 
add  a  little  chlorate  of  potash  to  the  chibmic-acid 
solution?  F.  W.  MAfiOif,  F.S.S. 

[69233.1— To  Kr.  Bottone,  or  Others.- The 
secret  is  the  ventilation  of  the  armature. 

F.  W.  MAflOir,  F.S.S. 

[69235.]— Xeltinff  Brass.— Tou  had  better  use 
a  coke  blast  furnace ;  spirit  no  good. 

F.  W.  Mabon,  F.S.S. 

[69238.1- l>yiiamo.  —  To  Ms.  Bottgnb.  — 
Pxt>cure  75  Padnotti  ring-punchings  ijin.  diameter. 
Mount  them  on  brass  spiaers  to  make  an  armature 
3in.  deep.  Wind  this  with  about  21b.  No.  20 ;  this 
will  have  a  running  resistance  of  about  0*5  of  an 
ohm.  To  balance  this  as  a  shunt  machine  you 
would  need  at  least  101b.  No.  24  on  the  fields.  As 
you  have  on  No.  16  I  should  advise  you  to  wind  it 
as  a  series  machine,  putting  on  about  41b.  on  each 
limb,  and  then  connecting  Uie  limbs  in  parallel, 
taking  care,  of  course,  to  connect  in  such  a  manner 
as  to  get  the  pole-pieoeB  respectively  N.  and  S. 
Each  Hb.  would  have  a  resistance  of  about  0*8 
ohms ;  on  connecting  these  in  parallel  the  resistance 
falls  to  half,  or  0*4  of  an  ohm.  You  may  reasonably 
expect  to  get  6  amperes  at  50  volts  pressure,  or 
enough  to  Ught  six  lamps  of  48  volts  at  a  speed  of 
about  2,000  revs,  per  minute.    It  will  absorb  about 

i  to  |H.P.  8.  BOTTOITB. 

[69239.]— Emptyingr  Tank.  —  Since  a  12in. 
pipe  is  approximately  equal  to  four  6in.  pipes,  the 
choice  is  not  difficult.  Sx. 

[69239.]— Bmptylngr  Tank.— A  single  12in. 
pipe  will  empty  your  tank  in  half  the  time  two  6in. 
ones  will,  because  it  has  twice  the  area. 

J.  Ball. 

[69239.]— Emptying:  Tank.--A  circular  opening 
Tim.  across  is  four  times  the  size  of  one  6in. ;  there- 
fore, your  12in.  pi|}e  would  empty  the  tank  twice 
as  fast  as  two  6in.  pipes  of  the  same  length — with- 
out reckoning  the  greater  friction,  t^c,  in  the 
smaller  pipes.  Mtr.  Nu. 

[69239.]— Emptying  Tank.-^You  must  be 
tryinff  to  take  a  rise  out  of  someone,  as  every 
schoolboy  knows  that  it  would  take  four  6in.  pipes 
to  equal  the  area  of  the  12in.  pipe,  so  that  conse- 


quently it  would  take  twice  the  time  to  empty  the 
tank  with  two  6in.  pipes  that  it  would  with  a  12in. 
one.  F.  W.  Caknon. 

[69239.] — BiaptyiOig  Tank.— Inasmuch  as  the 
areas  of  circles  vary  as  the  souares  of  their  dia- 
meters, and  as  the  square  of  12  (144)  is  four  times 
the  square  of  6  (36),  it  is  obvious  that  one  12in.  pipe 
woula  be  as  effective  as  four  6in.  ones,  and  there- 
fore twice  as  effective  as  two  such  pipes.  A  pipe 
of  S^in.  diameter  would  be  almost  precisely  equiva- 
lent to  two  6tn.  pipes.  Pebct  W.  Stanley. 

6,  Billson-street,  Poplar,  London. 

[69239.]— Bmptyinflr  Tank.— The  time  taken 
to  empty  the  tamk  with  two  6in.  pipes  would  be 
twice  as  long  as  the  time  taken  to  empty  it  with 
one  12in.  pipe.  First,  suppose  that  there  are  two 
6in.  pipes,  the  total  area  tim>ugh  which  the  water 
coula  flow  would  be  97r  +  97r  «  18ir.  Next,  sup- 
pose that  there  is  one  12in.  pipe  instead  of  two  6m. 
Sipes ;  then  the  total  area  through  which  water  can 
ow  would  be  36ir.  Noir  Z6ir  is  to  ISir  as  2  is  to  1 
— that  is,  the  area  in  the  second  case  is  twice  that 
in  first  case :  therefore  the  time  taken  to  empty  the 
tank  in  the  first  case  is  twice  that  in  the  second  case. 

Nil  Dsspbbandxtx. 

[69241.]— Orffan  Blowlngr.— You  will  find  tlie 
"Otto"  answer  your  purpose  best.  They  suit 
most  purposes,  and  run  remarkaUy  well. 

F.  W.  Cannov. 

[69242.] — Pigments. — I  can  sympathise  with 
your  correspondent  in  the  matter  of  carmine,  the 
successful  manufacture  of  whidi  seems  to  depend 
on  many  conditions ;  such  as  tiie  kind  of  oochmeal 
to  be  employed,  whether  it  is  to  be  used  whole  or  in 
powder,  the  quality  and  quantitj  of  the  water,  the 
temperature  and  the  time  of  its  application,  tiie 
chemicals  added,  and  even  the  state  of  the  weather 
at  the  time  of  the  operation  are  all  said  to  have  an 
important  influence  on  the  result.  I  think  the 
cheap  carmine  comes  mostly  from  G^ermany,  but 
wants  the  brightness  and  velvety  softness  of  the 
best  French  or  English  carmine,  and  both  Oennan 
and  French  are  inferior  to  the  best  English  in 
depth  and  intensity  of  colour.  From  the  numerous 
experiments  I  have  made  I  believe  that  purity  in 
the  chemicals  employed  to  precipitate  the  carmine 
is  of  the  first  importance.  A  trace  of  iron  or  lead 
very  much  degrades  the  colour.  I  have  but  little 
difiaculty  in  geiting  a  sufficient  quantity  of  the 
colour  to  pay ;  but  I  must  confess  that  my  result  is 
inferior  m  tint  to  the  best  English  or  French 
carmine.  P.  O.  Y. 

[69243.]— Dimamo.— You  will  get  good  results 
if  you  put  21b.  No.  20  on  the  armature. 

S.  Bottone. 

[69244.]— Eleotrlo  liiffhtinff.— Lighting  your 
shop  with  two  16c.p.  lamps  from  a  hand-power 
dynamo,  with  or  without  accumulators,  would  be 
impracticable.  To  make  a  satisfactory  accumulator 
requires  a  knowledge  of  trade  secietB.    Your  best 

Elan  would  be  to  buy  reliable  accumulators,  and 
ave  them  recharged  when  exhausted.  At  least 
two  makers  in  London  undertake  to  do  this  for  a 
nominal  sum.  C. 

[69244.]  —  Bleotrlo  Llffhtinff .  —  Two  16c.p. 
lamps  of  48  volts  will  need  accumulators  giving  at 
least  2  amperes  and  at  least  24  volts ;  in  other  words, 
at  least  12  cells.  Now,  if  yon  want  the  cells  to  run 
for  five  hours  a  night,  they  must  give  off  at  least 
2  amperes  per  hour,  or  10  aznp^re  hours.  The 
chargmg  current  must  have  an  E.M.F.  of  2*5  volts 
per  cell,  or  30  volts.  So  if  you  had  a  dynamo  giving 
a  chargmg  current,  say  of  10  amperes  at  30  volts 
s  300  waits  (and  this  is  very  little),  you  would 
need  to  exert  at  least  |H.P.  for  one  hour  to  charge 
your  accumulators,  xou  will  see  by  above  rough 
calculation,  that  you  could  not  do  this  by  hand. 

S.   BOTTOHB. 

[69245.]— Xarklnflr  -  Ink.— If  ^ou  aUow  the 
nitrate  of  sQver  to  act  on  the  fabric  for  24  hours, 
and  then  boil  that  fabric,  you  will  not  have  the 
fabric  rotted.  Yon  could  also  use  the  following 
method : — Stamp  the  fabric  with  a  strong  solution 
of  ferrous  sulphate,  and  then  immerse  in  a  solution 
of  tannin.  F.  W.  Mason,  F.S.S. 

[69245.]— Karklnff-Ink.— If  "S.  W."  wants 
to  make  some  indelible  ink  for  mariring  linen,  let 
him  try  this :  Add  caustic  alkali  to  a  saturated  solu- 
tion of  cuprous  chloride  until  no  further  precipitate 
forms ;  allow  the  precipitate  to  settle ;  draw  off  the 
supernatant  liquid  wiu  a  siphon,  and  dissolve  the 
hydrated  copper  oxide  in  the  smallest  quantity  of 
ammonia,  and  then  it  may  be  mixed  with  about 
6  per  cent,  of  gum  dextrine  for  use.  E.  P. 

[69245.]  —  Xarklnff-Iiik.—The  use  of  sflver 
nitrate  in  marking-inks  is  obsolescent,  both  on 
account  of  the  expense  and  of  the  unsatisfactory 
character  of  the  product.  The  aniline  inks,  how- 
ever, which  have  to  a  limited  extent  superseded  the 
older  forms  are,  though  perfectly  reliable,  open  to 
the  almost  fatal  obje^on  that  they  could  not  be 
combined  in  a  single  fluid  to  the  moment  of  use,  two 
bottles  bein^  therefore  required.  But  these  are 
now  in  their  turn  giving  way  to  what  it  seems 
reasonable  tp  hope  will  ^rove  the  marking-ink  of 


the  future,  being  easily  made,  simple  in  use, 
thoroughly  reliable,  and  last,  not  least,  producible 
at  a  cost  not  in  excess  of  ordinary  good  writing-ink 
(sa^  Is. per  gallon).  Pbscy  W.  Staitlbt. 

0,  BilliBon-street,  Poplar,  London. 


[69245.]  —  Karkinff-Ink.— Inks  for 
linen  may  be  divided  into  two  classes— viz.,  those 
used  with  types,  and  those  used  with  a  pen.  When 
a  pen  is  used  it  should  either  be  a  clean  quill  or  a 
gold  one ;  steel  pens,  owing  to  the  chemi(»Ll  action 
of  the  ingredients  of  the  ink  on  the  metal,  not 
unfrequently  cause  the  writing  to&de,  and  so  prove 
a  failure.  A  good  receipt  for  type  marViTig  jnk  runs 
as  follows: — Sulphate  of  manganese  1  dr.,  water  Idr., 
powdered  sugar  2dr.,  lampblack  |dr.  Triturate  these 
mgredients  together  in  a  mortar,  and  stamp  on  the 
linen  with  types.  Wash  the  part  when  dry  with 
liquor  potass®,  dry  again,  and  wash  with  plenty  of 
water.  An  ink  for  use  with  a  quill  pen  runs  thus: 
50gr.  nitrate  of  silver,  |oz.  distilled  watw.  Idr.  gum 
arable,  }  scruple  sap  green ;  dissolve.  Tne  linen  to 
be  written  on  must  first  be  wetted  with  the  f ollow- 
inff  pounce,  dried  and  rubbed  smooth.  Pounce: 
sub-carbonate  of  soda  loz.,  wate^  8oz.  ^«irWng 
ink,  without  using  nitrate  of  silver,  may  be  made 
thus :  Moisten  the  linen  with  chloride  ox  tin  (fresh 
solution),  and  write  with  a  neutral  solution  of  salt 
of  gold.  The  following  ink  is  from  an  old  recipe, 
and  I  can  safely  recommend  it  to  all  who  require  a 
good  wearing,  and  at  the  same  time  non-injurious, 
marking  fluid.  It  requires  no  pounce  or  mordant, 
as  it  is  often  termed,  but  is  flxea  with  a  hot  iron,  or 
by  being  held  near  a  good  flre  till  the  writing 
darkens :  Nitrate  of  sflver  |oz.,  bi-tartrate  of  potash 
|oz.,  mix  ;  add  2oz.  liquor  ammoniss,  dissolve 
powder  in  liiis,  and  then  mix  in  2dr.  of  wMte  sugar, 
odr.  of  powderad  gum-arabic,  ^z.  archil,  and  water 
to  make  up  3oz.  by  measure.  J.  Wnr. 

[69246.]— liOffarlthma.— Proceed  as  in  ordinaiy 
addition  or  subtraction ;  the  only  peculiarity  being 
that  while  the  mantimm  are  always  positive,  the 
characteristics  are  sometimes  ne^tive,  and  then 
must  be  added  or  subtracted  as  m  algebra— e.g., 
in  your  flrst  example,  put  down  8,  and  carry  the  I 
to  the  next  column,  which  will  make  the  new  cha- 
racteristic 2  (as  it  clearly  should  be,  since  the  pro- 
duct of  the  given  numbers  will  evidently  have  two 
digits  to  the  left  of  tiie  units  place).    But  if  youir 

flrst  log.  had  been  1-97674,  the  +  1  carried  would 
have  neutralised  the  —  1,  making  the  new  chaxao- 
teristic  =  0.  In  your  example  of  subtraction,  you 
must  "borrow"  as  in  ordinary  subtraction,  and 
tske  10  from  13,  putting  down  the  remainder,  3. 
In  tiie  next  step  you  "repay,"  as  usual,  Inr adding 
1  to  the  next  flgure— only,  as  this  i^  negative,  you 
must  "add"  algebraically.  In  this  way  the  +  1, 
combined  with  the  —  2,  ffives  —  1  for  the  lower 
flgure,  which,  taken  from  tne  upper  —  2,  leaves  ~  1 
for  the  characteristic  of  the  result,  which,  therefore, 

is  I '33506.  Most  elementary  works  on  trigonomet^, 
or  more  advanced  works  on  algebra,  explain  the 
use  of  logarithms.  Mu.  Nu. 

[69246.1 — Loflrarithms. — ^As  there  are  two  or 
three  mistakes  in  this  query,  it  is  difficult  to  answer 
with  certainty.  I  nve  £ne  two  calculations  re- 
quired, worked  in  fuU : — 

(1)  94-785  X  6-8798. 

Log.  94-786  =  1-9767396 
Log.  6-8798  =»  0-8376758 


2-8143154 
2-8143142 

12 


»  662-10 


662-102 


(2)  0*02132  ~  0-098764. 

Log.  0-02132  -:2'-3287872 
Log.  0098764  «  2-9945987 


1;3341886 
l-33il722 

163 


0-21586 


8 


0-216868 
Youira  Analyst. 

[69247.1— Blohter'a  Dream.— A.  Griffiths  will 
find  Bidiwr's  dream  in  Carlyle's  second  article  on 
Bichter,  which  is  contained  in  Vol.  III.  of  Carlyle*s 
criticual  and  miscellaneous  essays.         Lanodiw. 

[69247.]— Blohter'e  Dream.— If  Mr.  Griffiths 
means  tiie  passage,  "God  called  up  from  dreams  a 
man  into  uie  vestibule  of  heaven,  &c.,"  he  will 
find  it  in  Proctor's  "Universe  and  the  Coming 
Transits,"  p.  204.  Proctor  ascribes  the  "  dream  " 
to  the  German  poet,  Jean  Paul  (nobly  translated  by 
our  own  prose  poet,  De  Quinoey)."  If  Mr.  Ghiffitns 
wiU  send  me  his  address,  I  will  send  him  a  copy  of 
the  passage  as  quoted  by  Proctor. 

Ballisodare,  Imand.  J.  £.  Gobb. 

[69248.]— Cuttlnff  Boiler.— Line  it  round,  and 
then  cross-cut  it  by  hand,  and  afterwards  trim  tl 
'edgesof  plate  with  a  flat  chisel.    F.W.Ganiv'^ 
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[6^49.]— Indian  Ballway  Problem.~If  you 
had  to  reach  a  point  on  the  line  distant  m  nmee 
from  tiie  foot  of  perpendicular,  the  change  from 
boat  to  rail  would  take  place  at  a  distance 
tf  j»  (36  -  p^-^  from  the  foot  of  i)erp.,  where  p 
represents  tne  rate  of  rowing.  This  is  simply  a  case 
ofthe  r'tniTOMw*  value  of  a  nmction  of  one  mailable, 
and  is  independent  of  m.    Hence,  on  starting,  you 

land  j-^  miles  from  foot  of  peip.,  and,  on  finish- 

^^  b 

you  get  off  the  line  — -_  miles   from  foot  of  the 

other  perp.  These  are  obtained  by  nving  p  the 
Talues  2  and  3,  of  course,  replacing  e  by  o  in  the 
latter  instance.  The  solution  may  also  m  obtained 
by  equating  to  zero  the  partial  oiff.  ooeffidents  of 
the  expression  for  the  whole  time — ^that  is : 

Portsmouth.  A.  M. 

[69249.1— Indian  Ballway  Problem.— In  this 
problem  tne  distance  a  may  be  disregarded,  proTided 
it  is  greater  than  a;  -I-  y.  Then  we  haye  to  mid  what 

Ihe- 

two 
triangles.  In  the  first  part  of  the  journey  the  gain 
rniiiim 

2      6       5 • 


is  the  gain  in  time  by  trareUing  along  the  hypo' 
nuses  Instead  of  along  the  ouier  siaes  of  the 


BifFerentiating  and  equating  to  zero  we  get — 


1- 


Zx 


s  0,  whence  x  m 


Similarly  we  haye— 

^  "■   jfJlsA\  *  ^»  whencey 


78- 

b 


These  yaluea  of  x  and  y  give  a  Tnaximum  gain  in 
time,  and  thereforo  reduce  the  time  to  a  mini- 
mum. By  taking  the  whole  time  occupied  in  the 
journey,  uiat  is— 

and  finding  tiie  minimum  yalue  bf  differentiating, 
&c.,  the  same  result  is  obtained,  but  the  process  is 
much  longer.  W.  J.  A. 

[69249.]— Indian  Ballway  Problem.- Does 
not  this  prob.  resolve  itself  into  this  ?  What  is  the 
yalue  of  x  and  y,  reepectiyely,  when 


£  _  Vc*-»  a^ 


18  a  maximum 


B       y  _  v^»4  x« 
2        6  2  " 

Working  out  the  first  we  get — 


»> 


e   ,x^  _  Vc»  -»•  j^ 
3  "*■  6  3 


a    TWA.Ti7mitn 


If  ti  =  total  time  m  reaching  that  point — 


i- 


3a* 


=  0 


Similarly,  we  get — 


X   = 


y  = 


e 

B 

V8 


A.  B.  M. 


[69249.]— Indian  Ballway  Problem.— Since, 
when  the  speed  is  uniform,  time  m  distance  traversed 
•^  epeedf  we  have  for  the  whole  time  occupied  by 
the  journ^— _ 

yg^  -»  a;*  .  a-  jx  +  y)  .   V^-T^ 
2 "** 6 ^ 3 

Denoting  this  expression  by  »,  and  taking  the  par- 
tial differential  coefficients  of  u  witii  respect  to  x 
and  y,  we  get — 

du^ X , 

dx     2^f»    ^    J* 


du 


dy     3y^    ^    y» 


Prom  *y-'  =  0,  we  obtain  x  =    ^    ,  and  from  ^— 
dx        '  V  8  dij 

■  0,  y-""^^  \.    These  yalues  of  x  and  y,  substi- 
\ -j^)  produce  positiye  results,  the 

«  IfTO.    Hence,    x    m   — — 

V8 


hi 


% 


V.  XV.  G» 


[69249.]— Indian  BaUway  Problem.— Eefer- 
ring  to  the  figure  drawn  by  •*  M.I.C.E.,"  we  have 
the  lenffth  of  the  diagonal  =s  y  ^  i>  y",  and  this 
diyided  by  the  rate  gives  the  time  required  to  reach 

the  railway  «  ^     "*"  ^  hours.    The  distance  tra- 

yersed  by  rail  is  (a  —  a;  —  y)  miles,  and  the  time  is 

therefore  ^  *"  f  ""  ^  hours.    Also,  after  leaving 
6 

the  roil  y/d^  t  x*  is  the  remainder  of  the  journey  to 

be  accomplished,  a  distance  which  takes  -V — 

hours.     The  whole   time,   thereforo,  required  to 
make  the  joum^  from  one  bungalow  to  the  othw 

is  VZjEZ_+  ^-^-y  +  y/d'  ■^-x'  =  T.    In 
order  ti[iat  T  may  be  a  minimum  we  must  have 


\dxj        syc-  +  «• 


y 


\d  yj      v^  +  y* 


-  i  =  0.  :,x 

-  i  =  0.  /.  y 


-V2miles. 
4 


The  usual  tests  show  that  these  values  correspond 
to  a  minimum  value  of  T.  By  substituting  these 
yalues  in  the  expression  for  uie  time,  we  have 


Camberwell. 


hours. 


A.  H.  G. 


[69251.] — ^Provinff  Pomp. — An  ordinary  solid 
plunger  pump  is  beiat  for  your  purpose,  worked 
with  a  hand  lever  or  wheel  and  crank.  On  a  large 
scale  a  set  of  three  pumps  is  used.  If  you  will  ^t 
me  know  what  pressure  you  require  to  work  to,  I 
will  forward  sketch  of  accumulator. 

F.  W.  Cannoit. 

[69252.]— Hard  Water.— You  aro  rather  too 
near  the  surface.  You  may  do  better  by  boring 
deeper,  perhaps  worse :  it  depends  upon  the  soil. 
You  can  soften  by  filtering  or  oistUlmg. 

F.  W.  Cannon. 

[69252.]— Hard  Water.— Hard  to  state  unless 
a  sample  of  water  is  seen.  Is  it  a  temporary  or 
permanent  hardness?  If  you  wero  to  advertise 
your  address,  and  then  send  me  a  sample  of  the 
water,  I  would  (gratis)  examine  it  and  give  you  my 
advice.  F.  W.  Mason,  F.S.S. 

[69252.]— Hard  Water.— It  is  impossible  to  say 
what  is  &e  best  wa^  to  soften  a  water  without 
knowing  the  cause  of  its  hardness.  Try  lime-water 
first— one  part  of  lime-water  to  ten  parts  of  the 
hard  water ;  try  again  one  and  a-half  parts  to  tea 
parts  hard  water,  allowing  the  mixturo  four  or  five 
hours  to  settle  and  dear  oef  oro  using.  If  neither 
of  these  do  any  good,  tiy  the  reagents  suggested  on 
page  429,  July  19.  Only  a  few  grains  per  gallon 
of  these  uiould  be  used — experiment  vrill  teadi  you 
the  best  quantity.  The  water  ihust  be  allowed  to 
settle  ana  clear,  the  same  as  if  lime  was  used.  Not 
knowing  whero  your  well  is,  or  the  nature  of  the 
ground  in  which  it  is  sunk,  one  cannot  tell  if  you 
would  obtain  better  water  by  going  12ft.  deeper.  I 
should  be  inclined  to  think  you  are  drawing  sur- 
face-water from  a  layer  of  gravel,  by  the  way  in 
which  you  say  it  acts.  C.  E.  GimNs. 

[69252.]— Hard  Water. —The  possibilit^r  of 
softening  the  water  from  your  spring  depends  entirely 
on  the  nature  of  the  hardness.  If  this  is  caused  by 
chalk  (calcium  carbonate),  then  the  water  is  what 
is  termed  temporarily  hard,  and  may,  to  a  great 
extent  be  remedied.  If,  on  the  other  liand,  calcium 
sulphate  is  the  cause  of  the  trouble^  the  water  is 
designated  permanently  hard,  and  will  be  found  to 
thoroughly  deserve  its  name.  Calcium  sulphate 
(CaSOl)  is  soluble  in  400  parts  of  water,  and  is  a  very 
common  impurity  in  spring  water.  Calcium  carbonate 
f CaCO,)  is  fumost  insoluble  in  pure  water,  but  readily 
oissolves  if  carbonic  acid  be  present.  Water  con- 
taining calcium  carbonate  when  boiled  deposits  this 
salt  on  the  sides  of  the  vessel,  and  so  becomes  soft. 
By  this  action  the  so-called  boiler  crust  is  formed. 
Calcium  sulphate  is  not  deposited  when  the  water 
containing  it  is  boiled,  but  remains  in  solution. 
Boiler- crust  may  be  checked  by  adding  a  small 
quantity  of  sal-ammoniac  to  the  water,  soluble 
chloride  of  calcium  and  volatile  carbonate  of 
ammonium  being  formed.  To  soften  water  rendered 
hard  by  dissolved  carbonate,  add  a  little  lime  to  it ; 
this  wul  neutralise  the  excess  of  carbonic  add,  and 
^  precipitate  the  chalk.  Sinking  your  shaft 
another  12ft.  to  remove  the  difficult  depends  for 
its  success  entirely  on  the  nature  of  the  ground 
through  which  you  pass.  This,  of  course,  can  only 
be  determined  by  actual  experiment. 

J.  West. 

[69253.]— Shop- Front.— If  you  do  not  trouble 
the  surveyor  he  will  trouble  you ;  so  best  see  him 
first.  F.  W.  Cannon. 

[69256.1  —  O.W.  Narrow  Oaoffe.  —  Mixed 
gau^  ends  at  Exeter,  St.  David's  Junction ;  begins 
agam  Lidf ord  to  Plymouth  North-road,  Devnnport 
Junction,  and  Fnary  Junction;  then  again  at 
Truro  to  Penzance  and  Bortreath  branch.  Prince* 


town  and    Helston  branchfls  are  asnow-g&o^ 
only. 
Uttoxeter.  X.  S.  R. 

[69257.]— Developer.— How  csn  one  «ay?  It 
may  be  fog.  It  may  also  be  a  deposit  of  alomiinuo 
hydrate  owing  to  insufficient  wauxng  before  lui&g 
the  alum  bath— i.e.,  if  you  alum  before  flsing. 

Sx. 

[69257.]— Det^eloper.— To  "Sk"  orMs-Bor- 
TONE. — I  do  not  thit^  that  hydroquinone  is  bdtpted 
for  use  with  bromide  paper.  If  you  can  refer  to 
the  Photographie  Kewe  for  April  12, 1889,  jon  tQI 
find  an  euiaustiye  puper  on  oompaxatiTe  tmli  of 
developers  by  LyoneT  Clark,  and  the  ooncluaon 
arrived  at  is  that  hydroquinone  is  the  poorest  of  the 
three — viz.,  pyro,  ferrous  oxalate,  and  hydro. 
quinone.  For  a  really  good  mode  of  de^relopiitf 
bromide  paper  see  Photographic  News  for  My  l5 
and  26.  A  good  redpe  for  nvdroouinone  derdopet 
is  that  given  by  Thomas,  which  I  reprodticebae. 
Solution  No.  1. — ^Hydroquinone,  160gr.,  eodfnm 
sulphate  2oz.,  citric  add  ^gr.,  potssaiam  bromiile 
30gr.,  water  to  make  up  20oz.  Solution  No.  1- 
Sodium  hydrate  160gr.,  water  to  make  np  20oz. 
Use  equal  parts  of  each.  For  the  deTeloDment  of 
opals  or  bromide  papen  dilute  this  last  oereloper 
with  an  equal  quantity  of  water.       S.  Bonosz. 

[69259.1— Eleotrio  Lamp.— The  salt  med  was 
most  likefy  bichromate  of  potaih,  not  chromic  idd, 
as  this  latter  is  deliquescent,  and  therefore  irooU 
not  crystallise.  Let  the  elements  stand  forhiUa 
minute  in  a  vessel  containing  sufficient  boiling  vita 
to  reach  a  Uttle  over  half-wav  up  the  zincs,  tluB 
when  all  the  crystals  ara  diasorved  off  take  out  lud 
allow  to  dry.  Charge  the  batteiy  with  a  mixton 
as  below :  Water  1  lunt,  chromic  acid  3os.,  ial> 
phuric  add  3oz. ;  mix  and  allow  to  cool  befon 
using.  This  battery  wUl  light  any  lamp  betveea 
9  and  12  volts,  equal  to  about  6  or  o  candle-pows. 

S.  Bontun. 

[69260.]— TeleplioneB.—See  that  your  rapport! 
are  firmly  fixed,  good  connections,  and  adjost  both 
instruments  again.  F.  W.  Mason,  F.S& 

[69260.1- Telephonea.- It  is  not  stated  whedw 
batteries  nave  been  used  in  oon junction  with  these. 
Presuming  that  such  have  not  been  used,  it  is  ju^ 
possible  that  thero  is  too  much  play  for  the  f erro- 
type  {dates,  so  that  after  the  nist  few  yibnboas 
they  sh^e  out  of  place.  Put  a  washer  ring  of  cird 
between  the  plate  and  {the  oover,  and  see  wbetha 
that  mends  matters.  S.  Bottoms.  * 

[69261.]— Collodion  Positive  LimeU^t- 
Under  tiie  drcumstanoes,  I  should  advise  you  to  t]« 
gelatine  plates.  Use  the  limelight  unshielded,  and 
you  will  be  able  to  get  almost  instsntaneou 
pictures  if  you  have  a  good  lens.  Tou  will  find  a 
good  recipe  for  getting  gelatine  positives  in  tk 
Photographic  News  Altnanac  for  the  year  1886,  psge 
65,  under  the  heading  *' Positives  on  GeUtos 
Plates."  8.  BoTTOJfS. 

[69262.]— Humldity.—It  takes  a  certain  fiirf 
quantity  of  water  vapour  to  saturate  the  air  atasr 
given  temperaturo.  That  quantity  is  taken  u 
standard  and  called  100.  Hence,  when  we  speai 
of  the  humidity  as  being  80^  we  mean  that  i^l^o  ^' ' 
of  the  saturating  quantity  of  water  vapour  »» 
present  in  the  air.  The  instrument  most  osoaQt 
employed  for  measuring  the  atmospheric  huniditr 
is  the  wet  and  dry  bulb  hygroiiieter,  also  kuoini  u 
Mason^s  hygrometer,  ana  on  the  Continent  « 
August's  psychrometer.  Description  and  cntsu 
this  can  be  found  in  Deschanel's  *'XatuAl 
Philosophy,"  or  Qanot's   "Physics." 

S.  Borrows. 

[69264.]— Midland  Locomotives.  —  Midlnfl 
single  engine  No.  26  was  illustrated  in  the  E&t.u^ 
MscHAiac  when  the  new  design  came  ont  in  1^'- 
The  new  34  class  aro  the  same  in  outside  appetf* 
ance,  but  2in.  larger  wheels  and  ^in.  Iv^ 
cylinders— that  is,  18^  by  26,  and  7ft.  tiin.  wht*A 
They  only  bum  211b.  of  coal  a  mile.  Lo®* 

[69265.1—  Deoompoalnff  'Water.  —  Taking  4 
roughly  that  1.404  amperes  at  a  preasure  of  4  v^<.t» 
will  be  needea  to  decompose  lib.  of  water  in  ^ 
hour,  this  is  equivalent  to  6,616  watts,  or.  ay. 
TiH.P.,  or  247,500ft.-lb.  per  hour. 

*  S.  BOTTOXI 

[69265.]— Decompoainar  Water.— One  posij 
of  water  consists  approximately  of  ^Ib.  of  hydnr^ 
and  Sib.  of  oxygen.  In  uniting  with  the  oxr^ 
the  Jib.  of  hydrogen  would  give  out  6,»^2  m^ 
of  heat  — that  is,  it  would  do  6,892  *  - 
-  6,320,624ft.lb.  of  work.  In  order  to  decomi^'« 
a  pound  of  water,  either  by  electric«ty  or  othsra^- 
5,320,624ft.lb.  of  work  must  be  spent  in  ovem«oflw 
the  chemical  affinity  of  the  oxygen  and  brdrosr^ 

J.  BAii. 

[69266.]— PIlMner  Laser  Beep.— BeCow  o»- 
mendng  a  description  of  the  manuiactoir  of  U^ 
beer,  it  must  be  premised  that  the  ma»h-taft«  ^ 
are  fitted  up  with  elaborate  nke  m»«hia«7* 
insure  the  most  thorough  mixture  of  tli«r«^^. 
and  are  also  provided  with  a  false  bottoB  pcn>3W 
wiflKBanttholei  fixed  a  few  inehat  abeivf^^^ 
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bottom  of  the  tun.  Cmihad  malt  ia  placed  in  the 
tan,  and  water  at  a  temperature  of  100°  Fahr.  ia 
allowed  to  flow  under  the  false  bottom  in  the  pro- 
portion of  900  parte  of  water  to  336  parts  of  malt— 
i.e.y  2|  banelB  per  quarter.  The  nuEe  machinery  is 
set  in  motion,  and  the  whole  thoroughly  incorpo- 
rated. So  soon  as  this  is  acoomplishM  a  fourth  of 
the  mash  ^nalt  and  all)  is  pumped  into  a  copper 
and  boiled  zor  half  an  hour.  This  is  run  back  into 
the  mash-tun  boiling  hot,  and  the  contents  of  the 
maah-tun  again  thoroughly  mixed.  Another  fourth 
is  pumped  u^,  boiled,  and  mixed  with  the  mash.  In 
some  brewenes  a  third  fourth  is  treated  in  a  similar 
manner.  Hie  temperature  of  the  mash  will  now 
have  risen  to  about  140*  Fahr.  The  whole  is 
allowed  to  stand  for  a  diort  time,  and  the  wort 
drawn  off.  This  wort  is  now  boiled,  and  run  boil- 
ing hot  into  the  mash-tun,  the  whole  well  roused, 
and  allowed  to  stand  an  hour  or  an  hour  and  a  half. 
The  wort  ie  now  strained  off  into  the  copper,  and 
the  grains  well  washed  with  another  quantity  of 
water  at  160^  or  170°  Fahr.,  equal  to  that 
used  for  mashing.  This  is  effected  by  sprinkling 
the  hot  water  on  to  the  grains  by  means 
of  a  sparge,  which  is  a  horizontal  tube 
mounted  on  a  hoUow  axis,  and  perforated  with  fine 
holes— one  half  at  one  siae,  and  tiie  other  half  on 
the  other.  On  hot  water  being  run  into  the  tubular 
axis,  the  horizontal  pipe  reTolyee  on  the  principle  of 
a  Barker's  mill,  ana  scatters  a  fine  spray  of  water 
erenly  on  the  surface  of  the  grains.  This  washing 
water  passes  through  the  grains,  and  runs  to  the 
wort  In  the  copper.  Hops  are  now  added  to  the 
contents  of  the  copper,  imd  the  whole  boiled  for 
two  hours.  The  wort  strained  from  the  hops  is 
cooled  by  being  run  into  shallow  vessels,  and  finally 
by  paamny  through  a  refrigerator,  until  its  tem- 
perature u  lowered  to  42*^  T.  It  is  now  run  into 
the  f esmentation  ressels  ^which  are  large,  shallow 
troughs)  to  a  depth  of  6m.  or  8in.,  and  low  fer- 
mentation yeast  added  in  the  proportion  of  from  1^ 
to  2i  parts  to  each  3.600  parts  of  wort.  Fennenta- 
tion  oommences,  ana  is  allowed  to  f>roceed  until  the 
original  gravity  of  the  wort  is  reduced  one-half. 
This  occupies  from  ten  to  sixteen  days,  and  the 
temperature  of  the  fermenting  wort  is  never  allowed 
to  exceed  45°  F.,  this  being  provented  by  floating 
pails  containing  ice  in  the  wort.  Tlie  Mer  is  run 
mto  large  stone  vata,  and  kept  in  cdlars  at  a  low 
temperature  for  some  time  until  it  becomes  bright 
and  clear.  It  is  then  casked  off  or  bottled  for  oon- 
Bomption.  The  bottled  lager  is  almost  invariably 
Pasteurised — ^that  is,  the  bottles  aro  placed  in  cold 
water,  the  temperatura  gradually  reused  to  140^  F., 
and  kept  at  tnat  temperaturo  for  a  short  time. 
This  lolls  the  germs  which  would  otherwise 
develop  and  spoil  the  beer.  As  lager  beer  contains 
a  Urge  amount  of  albuminoid  and  unfermented 
matt«r,  it  is  peculiarly  liable  to  jgo  bad ;  hence  the 
great  care  in  storing  it  and  keeping  it  at  such  alow 
temperature.  Below  50^  F.  the  false  ferments 
which  cause  beer  to  go  bad  do  not  thrive. 

W.  J.  Stkes,  M.D.,  F.C.S. 

[69268.]— Aro  lAmp.— You  will  not  get  a  satis- 
factory arc  light  with  less  than  12  such  ceUs.  The 
rods  should  be  about  |  to  ^in.  in  diameter.  Thero 
is  an  excellent  description  of  a  suitable  aro  lamp, 
easily  made  by  an  amateur,  in  Cassell'B  Fopttiar 
Educator,  Vol.  V.  Section  vi.  of  "Voltaic  Elec- 
tricity,'* with  an  accompanjring  engraving,  Fig.  3d. 

8.  BOTTONS. 

[69271.]-'lShilphoiial.— Sulphonal  is  the  newest 
hypnotic.  The  name  is  a  short  substitute  for  the 
chemical  name  '*  Biethyl-sulphon-dimethyl -me- 
thane.*' Baumann  and  Fischer  have  worked  out 
the  chemical  history  and  constitution.  The  f  oUow- 
ing  extract  is  taken  from  the  Pharntaceutieal 
Journal:  —  ''When  hydrochloric  acid  gas  is 
passed  through  a  mixtun  of  mercaptan  {CfLS'B) 
and  acetone  (G|H«0)  in  the  proportion  of  two 
molecular  weights  of  the  former  to  one  of  the  latter, 
the  product  is  a  liquid  insoluble  in  water.  It  is 
treated  with  permanganate  solution,  by  which  the 
S  of  the  mercaptan  group  is  oxidised  to  SO,.  After 
heating  and  filtering  while  hot,  the  new  compound 
— sulphonal— eeparates  on  cooling. 

Booking,  Bramtree.  F.  H.  Bloxtield. 

[69271.]— Stilpbonal.— This  preparation  is  an 
oxidation  product  of  the  union  of  ethyl -mercaptan 
with  acetone.  It  is  ropresented  by  Uie  following 
formuhi  (CHO,  »  C  =  (O^H^SOt),.  It  is  a  very 
stable  body,  resists  adds  and  alkalies,  and  possesses 
neither  taste  nor  smell.  It  is  five  times  moro 
soluble  in  boiling  than  it  is  in  temperate  water. 
Pure  sulphonal  should  be  white,  inodorous,  not 
bitter  to  the  taste,  and  should,  when  forming  a 
saturated  solution  with  water,  show  no  change  for 
an  hour  when  treated  with  a  solution  oi  potassium 
perman^^ate.  Sulphonal  is  being  used  as  a 
njrpnotic  with  at  present  favourable  results,  though 
time  alone  can  definitelv  assign  it  its  proper  place  m 
the  list  of  agents  alreaay  employed  for  the  purpose 
of  indudng  sleep.  J.  West. 

[69272.  J — I>3niamofbr  Aro  and  Incandescent 
lilght. — It  is  usual  to  employ  series  -  wound 
machines  for  aro  lighting,  and  shunt- wound  or 
compouni>  wound  machines  for  incandescent.    The 


reason  for  this  is  that  it  is  frequently  required  to 
vary  very  considerably  the  resistance  of  an  incan- 
descent light  drouit,  by  turning  on  or  off  a  number 
of  the  lignts.  Hence  the  dynamo  must  be  able  to 
rogulate  its  output  according  to  the  requiroments. 
This  a  shunt,  or  better,  a  compound- wound  dynamo 
can  do,  but  a  series  cannot.  The  armaturo  winding 
ii  the  same  in  either  case ;  but  in  the  series  machines 
the  F.M.*s  aro  wound  with  a  coarser  win,  having 
only  i  the  B.  of  the  A.;  while  in  the  shunt 
machines  the  F.M.'s  aro  wound  with  manv  coils  of 
a  finer  wiro,  having  from  300  to  400  times  the  B.  of 
file  A.  A  sketch  of  the  two  modes  of  coupling  up 
is  given  in  the  "  E.  M."  at  p.  428  of  this  volume. 
A  compound-wound  machine  will  serve  both  pur- 
poses very  nearly  equally  well.  S.  BonoirB. 

[69275.]— Hanreat  Spider.— Having  at  the  pro- 
sent  moment  120  to  130  spots  raised  by  this  vimous 
animal,  I  think  I  have  some  experience  in  the 
matter.  They  always  attack  me  when  my  pro- 
ventive  is  not  handy.  The  following  will  keep 
them  off :— Take  of  eucalyptus  oil  2oz.,  carbolic  add 
rpure)  40gr.,  s|>.  ammon.  aromat.  loz.  Put  a  few 
drops  of  uiis  mixturo  over  the  stockings  and  under- 
dotnes  once  or  twice  daily  before  going  out,  and  no 
*<  harvester"  will  come.  If  the  misdiief  is  done, 
use  a  powder  puff  well  charged  with  Allen  and 
Hanbury*s  antiseptic  powder,  which  will  allay  the 
itching  m  a  few  seconos.  F.  B.  S.  E. 

[69275.]  —  Harvest  Spider.  —  Ktikenmeister 
considers  this  insect  (Leptus  autumnalis)  to  be  one 
of  the  grass  mites.  He  states  that  it  lives  in  drjr 
grassj  com,  on  gooseberry  bushes,  and  also  upon 
man  m  Jidy  and  August.  It  is  ver^  trouHesome  to 
reapers.  It  neariy  resembles  the  Itch  acarus,  and 
secretes  a  spedfic  poison,  rendered  more  irritant  by 
the  hirsute  limbs.  Having  gently  inauted  the  point 
of  a  fine  needle  in  each  puncture,  squeeze  the  swell- 
ing, and  apply  a  touch  of  laudanum  witti  a  camel- 
hair  brush  occasionally.  Ladies  and  persons  with 
delicate  skins  seem  to  suffer  most,  as  this  insect 
penetrates  more  deeply  into  the  fiesh.  Eos. 

[69275.]— Harreat  Spider.— I  must  leave  the 
"  definite  information"  as  to  history  and  nature  to 
other  writers,  and  can  only  treat  of  protection  from, 
az^d  cure  for.  this  annoying  autumn  pest.  With  us 
in  Somersetsnire,  as  soon  as  the  bug  is  felt  vinegar 
is  applied  to  the  place,  and  I  can  speink  of  the  bene- 
ficial effect  of  tms  application;  and,  as  a  bee- 
keeper, should  think,  if  the  cause  of  the  irritation 
is  '^formic  add,"  the  same  as  from  a  bee  sting, 
that  **  Grimshaw's  apifuge  "  would  have  the  same 
powerful  effect  that  it  has  when  applied  to  a  recent 
puncture  by  that  insect  the  bee.  I  have  heard,  on 
good  authority,  that  rubbing  the  legs  from  the  ankle 
upwards  with  walnut  leaves  is  a  certain  protection 
from  their  attack,  and  think  the  application  of 
"  apifuge  "  would  protect  you  from  tnis  insect,  as 
it  does  me  from  the  attack  of  the  most  furious  bee. 
I  intend  to  try  this  remedy  if  occasion  arises  this 
season.  J.  I.  S. 

[69276.]— Cement  for  Bioyole.— Buy  it:  it  is 
dieap  enough.  Will  cost  you  more  to  make  it  in 
small  quantities.  Sx. 

[69276.]~Oement  f6r  BloyoIe.- Let  <  <  P.  E.  D." 
try  a  sixpenny  tin  of  the  New  Ghlue  Co.*s  *'  water- 
glue,"  hquidand  waterproof.  It  will  answer  his 
purpose  so  far  as  fixing  tires  is  concerned ;  but  I 
fear  there  is  nothing  short  of  remoulding  will  efface 
cuts.  The  artide  is  much  used  here,  and  will  be 
found  advertised  in  the  Sale  Column.         .Ct! 

Bbadfobd. 

[69276.] — Cement  for  Bioyole.— To  make  good 
cement^  get  lib.  of  good  old  bicyde  tire,  cut  in 
small  pieces,  melt  in  an  old  pan,  and  stir  with  a 
stick  occasionally.  Let  the  pan  be  plentv  large 
enough,  as  the  rubber  swells.  Qet  lib.  of  old  or 
waste  guttapercha  (as  new  is  rather  dear),  and  stir 
it  in  as  soon  as  the  rubber  is  mdted.  Be  careful, 
for  if  you  heat  the  rubber  much  after  it  is  melted, 
it  will  remain  sticky  and  vrill  not  set.  Then  get 
lib.  of  Swedish  pitch,  and  stir  it  in ;  then  pour  out 
on  a  flagstone,  or  in  a  metal  dish,  with  a  good  thick 
coat  of  whiting  on.  If  too  hard,  remelt  and  add 
2oz.  or  3oz.  of  tallow.  The  rubber  makes  an 
abominable  smell  while  melting.  It  will  not  do  for 
cuts.  Tou  must  get  threepennyworth  of  bisulphide 
of  carbon  from  the  druggist,  and  a  bit  of  pure 
rubber  from  the  stationer's  the  size  of  a  small  hazd 
nut  (one  pennyworth),  cut  in  very  small  pieces,  put 
in  bottie  with  carbon,  and  diake  often.  It  will 
moke  a  jelly.    If  too  thick,  add  moro  bisulphide. 

f Cycle  Bbpaibxb. 


Whole-Meal  Bread.— Miss  May  Yates  says 
that  whole  wheat- meal  bread  may  m  at  once  dis- 
tin^puished  from  brown  bread  that  is  made  with 
white  flour  and  bran.  The  bran  has  a  spotty  ap- 
pearance when  it  is  added  to  white  sponge,  whilst 
whole  wheat-meal  bread  has  a  soft  brown  coloui 
all  through y  and  when  properly  made  the  brai. 
cannot  be  distinguished  m  the  crumb,  even  whei. 
viewed  under  a  magnifyiug-glass. 
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QUERIES. 

[89S79.]— Faa  or  Windmill.— What  is  the  gnatest 
amount  of  power  to  be  obtained  from  a  fan  or  wtadmfll, 
4ft  eireamf erenoe,  and  propelled  by  wind,  travelling  at  a 
rate  of  40ft  per  second  T—Cycli. 

r69880.]«Siiiith'a  B6llowa.-Oan  any  of  "ours" 
teu  me  how  to  cot  the  leather  to  fit  a  smith's  beUows  T  I 
cannot  get  a  nice  fit,  as  the  leather  always  bulges  at  the 
side  creases,  and  does  not  fold  neatly.— Yux<cax. 

[89881.1- KackintOBh.— I  have  about  60  giey  india- 
rubber  (Tl  mackintosh  sheets,  which  are  used  on  hospital 
beds,  axid  consequently  get  soiled.  Hitherto  Ihave  cleaned 
them  with  tori)entin&  which  I  fancy  is  injurious.  What 
ought  I  to  use  instead  r  Time  and  expense  ate  both  oon- 
BideratioDs,  as  the  sheets  should  be  frequentiy  «iAitw*«i, — 
B.  Wrar. 

C^nn-]— Kalleable  Oaatinga.— Is  there  any 
brother-reader  that  could  tell  me  bow  to  make  wMtJi<^Ki« 
castings  I  I  hare  a  small  Salamander  craeiUe.  Or  is  there 
any  oomposttion  that  could  be  made  fluid,  and  that  could 
be  welded  to  wrought  iron  t— New  Bobsosibbb.  l 

[68888.1— Baxor  and  Soisaors  Grinding.— Is 
there  any  land  reader  that  could  inform  me  with  what  stone 
and  fln|shing-off  wheel  to  grind  rasoxa  and  soisBors  T  I 
have  stone  and  rough  emery  wheeL  but  the  rasor  roughs 
like  a  saw.  Should  be  pleased  if  anyone  could  tell  mo 
what  stone  and  flniahing-off  wheel  ?— Nk^v  Bdbscbxbkb. 

[69231.]— To  J£x.  Bottone.— What  lamp  ought  I  to 
ffet  for  a  battery  of  12  Judiion  cells  when  using  your 
uepolariser,  and  if  I  use  half  the  cells,  must  the  voltage 
alone  be  halved,  or  must  I  get  one  with  half  the  amperes .' 
Size  of  cells  inside,  outer  carbon,  2|in.  by  6in.,  porous  pot 
7  by  8,  zinc  rod  7in.  by  iin.  What  wire  to  use  for  lamp 
12yd8.  distant— D.  Bobebts. 

[69885.]— To  Kr.  Bottone.— I  want  to  fix  a  8}in. 
bell,  6ydB.  distant  from  a  switch,  so  that  I  can  wake  up 
another  person.  It  may  ring  for  a  minute  or  more  each 
morning  only,  but  not  in  the  day.  I  do  not  want  an  ex- 
pensive contmnous  ringer ;  they  are  too  expensive  when  a 
switch  does  as  well,  what  size  wire,  and  how  many  cells, 
and  how  connected  would  greatly  oblige,  and  how  long 
before  recharging. —D.  Bobbbts. 

t69886.]-Wella  System.- Will  some  reader  kindly 
exiilain  ihe  Wdls  system  of  measuring  distancfw  with  an 
ordinary  dumpy  lerel  without  the  aid  of  abain  or  tape  1 
Also  what  are  the  best  works  on  srrveying  T— Thalia. 

[89887.] -CoiL—I  have  a  coQ  partly  made  of  83  soft 
iron  wires,  2iin.  long.  Space  between  ends  is  good  l|in. 
and  over  |in.  space  nom  edge  of  ends  to  the  core.  What 
wire  must  I  use  to  get  the  longest  spark,  and  how  much  I 
Also  cost,  and  if  note-paper,  paraffined  or  painted  with 
brown,  hard  varnish,  would  do  to  insulate  with.  Also 
what  condenser  T— D.  Bobbbts. 

[69888.]— Hospital.-It  having  fallen  to  my  lot  to 
have  to  do  with  the  planning  of  a  new  hospital  for  60  beds 
and  knowing  next  to  nothmg  on  the  matter,  I  shall  be 
thankful  for  a  recommendation  of  an  elementary  work  on 
the  subject  I  want  information  concerning  the  sanitai^ 
arrangement  and  principles  affecting  the  general  disposi- 
tion ot  parts  of  the  building,  &o.— £.  Wm. 


^ I.]— A  Chemical  Question.— Is  italwavsthe 

ease  that  when  a  solid  becomes  gaseous  cold  is  produced, 
and,  on  the  contrary,  when  a  gas  becomes  solia  heat  is 
evolved  f  For  instance,  am  I  wrong  in  supposing  that 
«fhen  oxygm  at  1,000°  Eshr.  is  pessod  orer  BaO  at  the 
«me  temperature,  the  O  being  rapidly  absorbed  and  the 
ixide  becoming  peroxide,  that  heat  is  produced,  and 
oonsequently  we  temperature  of  the  BaO  raised,  and.  on 
bhe  contrary,  when  BaO^  is  heated  to,  say,  1,400^  Fahr.. 
the  oxygen  is  suddenly  evolved,  and  the  peroxide  reduced 
U)  oxide.  Does  this  result  in  a  loss  of  heat  or  reduction 
)f  temperature!- A  Wobkmab. 

[69290.1-TuLrbine.-Will  "T.  C.  Bristol"  kindly 
five  me  the  following  information  I  I  have  a  fall  of  water 
K)ft.  and  want  to  erect  a  water-wheel  or  turbine :  sufficient 
mpply  to  fill  an  Sin.  diam.  pii>e.  The  water  conveyed  in 
lipes  SOOyds.  from  feeder,  which  is  on  side  of  a  mountain  t 
i^iat  diuneter  and  width  water-wheel  doyou  recommend, 
ind  aXn  what  power  can  be  obtained  I  Which  will  take 
he  most  water  for  same  power,  water-wheel  or  turbine, 
^nd  what  is  the  difference  m  cost  {— T.  P.  W. 

[69291.]— Bunsen  CeUs.— Inthe  ••  E.  M."  of  Aug.  2. 
a  reply  to  query  No.  G9166,  Mr.  Bottone  reoommeud« 
.hromic  add,  ohUxtate  of  potash,  and  sulphuric  acid  to  be 
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QMd  M  depoUrifdAff  liquid  in  Bmisdn  cells.  Would  he 
kindlf  ny  now  many  voitR,  and  what  current  a  well-made 
nint  oiell  should  give !  For  a  porous  pot  to  be  efficient  if 
filled  with  water,  how  longr  should  it  take  to  let  all  the 
water  run  out !  In  serertQ  papers  and  books  I  see  that 
the  bidiromate  of  potash  cell  is  spoken  of  as  only  suitable 
for  giving  short  currents,  but  that  on  being  allowed  to 
rest  theE.M.F.  soon  recovers  itself.  Now^  I  have  tried 
ohromio-acid  cells,  and  find  but  little  dinunution  in  the 
E.1LF.  for  an  hour  at  least.  Does  this  difference  in 
efBoienoy  lie  in  the  using  of  ehromio  add  instead  of  bi- 
duomate  of  potash,  andf  does  the  bichromate  cell  really 
soon  nm  down  t  What  is  the  smallest  B.M.F.  and  cur- 
rent requisite  to  run  a  steady  arc  light,  and  what  would 
pvobable  oandle-power  be  t--OHABSBnB. 

[60292.}— Paris  Bzhibition  I<ooos.— Will  some 
oorrespondent  kindly  give  a  description  of  the  various 
locomotives  in  the  exhibition,  more  particularly  the 
foreign  ones  T  If  aooompanied  by  drawings  it  would  be 
much  more  acceptable.— Ixiox. 

[60298.}— Singred  Snake.— On  what  can  I  keep  a 
ringed  snake  from  the  New  Forest  t  It  will  not  eat 
bread  nor  drink  milk. — B.  G. 

[60204.1— Fhotosraphy.—Oan  anyone  help  me  out 
of  this  difficulty  T  I  have  been  taking  a  photogrsph  of  a 
boose  with  a  Is^ge  tree  in  front.  In  the  middle  of  the 
tvee  there  is  a  large  dark  blurr,  which,  therefore,  comes 
out  light  in  the  print.  Is  it  likely  that  this  might  have 
been  caused  by  my  pouring  the  developer  (Edwards'  hydro- 
kinone)  on  to  the  middle  of  the  plate,  because  that  is  what 
I  did!  Is  there  any  way  of  remedying  it!  I  have  tried 
intensifying  it,  with  bichloride  of  mercury  and  ammonia, 
but  that  has  no  effect  t  It  disfigures  the  plate  entirely, 
otherwise  it  is  a  good  negative.— 1>bntov. 

[60296.}— Extracting  Scent,  Ac— Wanted  in- 
formation on  the  extraction  of  scent,  &c.  Also  on  the 
beaUng  and  other  properties  of  herbs.  Are  there  any 
books  published  1— Fajtst. 

[60296.1— CHng^r  Wine.— Could  any  reader  give  me 
information  as  to  how  a  good  ginger  wine  is  made  by  the 
fennentatioa  process,  and  also  where  a  reliable  work  on 
the  manufaotore  of  British  wines  and  cordials  oan  be  ob- 
tained !— Thos.  BvasK. 

[69207.1  --Nomenolatnre  of  Kathematical 
FomiTUSS.— Can  any  reader  kindly  inform  me  how  to 
name  the  following  expreasions  (I  am  quite  familiar  with 
their  meaning)  7 

.-1      -.- 


«to^    &c., 

And  also  work  out  for  me  all  the  saooessive  differentials  of 
(P  +  z»)*  }*.— Sblf-Taught. 

[6029a}— To  Mr.  Bottone  and  Otlierfl.— I  intend 
making  a  pair  of  "£.  M.*' telephones.  I  have  two  bars  of 
Im.  round  iron,  6in.  Ions.  Will  they  do  for  the  manets  ? 
How  much  wire  should  I  put  on  eaoh,  and  ^diatsise  imould 
it  be  7  Will  thin  iron  plates  be  best  f  cnr  the  diaphragms, 
or  is  parchment  the  proper  thing  I  If  parchment,  can  I 
prepare  it  to  stand  the  moisture  of  the  breath.  &o.  7  Also 
now  many  batteries  shall  I  want  at  each  end  of  a  60yd. 
line  wire:  and  should  I  want  less  if  I  used  permanent 
magnets  f  Is  a  microphone  transmitter  the  proi>er  thing 
to  use,  or  will  one  instrument  act  both  for  transmitter  and 
receiver !— W.  Holls. 

[60299.}— Chamber  Organ.— In  your  issue  of  July 
96th,  Hr.  ^BobiUKon  spedfles  for  a  two-manual  organ. 
Would  he  kindly  reply  if  the  swell  stops  all  run  thro^i ; 
also  what  he  means  oy  no  separate  pedals  to  beusedl  And 
lastly,  what  such  an  ox^gan  as  the  one  specified  could  be 
sold  for  f — Bus  ix  Ubbe. 

[69300.}— Photos  of  Ijocomotivea  at  Etonth 
Kensington.— In  the  collection  of  models  of  machinery 
at  South  Kensington  there  is  a  frame  of  photos,  and 
documents  illustrating  railway  history.  One  photo,  re- 
presents a  large  4-coupled  bogie  engine  and  tender  of  an 
apparently  recent  date.  As  no  description  is  appended,  I 
shall  be  glad  if  any  correspondent  will  identify  it.— 
N.  8.  B.  ^^ 

^60801.1— Electric  Oondnctors.— What  is  the  three 
wire  system  t—^And  how  does  it  act  7  There  are  now  beinff 
laid  in  Begent-street  bare  cables,  or  ratheriibbons,  arranged 
in  three  groups,  of  about  twenty  for  each  of  the  two  out- 
sides,  and  some  smaller  number,  ten  or  twelve  perhaps,  for 
the  middle.  They  are  only  insulated  by  resting  at  intervals 
on  fflased  divisions  of  earthenware;  and  no  doubt  all  will  go 
well  BO  long  as  water  can  be  kept  out  of  their  iron  covered 
channel.  But  why  throe  leads  f  There  is  some  method  of 
running  djmamos  in  couples ;  how  is  it  that  the  cnirent 
can  be  conveyed  by  unequal  conductora  7— for  if  any  two 
ofthose  three  leads  are  positive,  the  negative  must  have 
more  to  do.  Is  there  any  published  de8crix>tion  of  the 
system  7— Lux. 

[69302.1— Tennis  Ball.— How  are  tennis  balls  made  7 
I  am  told  they  are  stitched  in  a  press.  Is  it  so  7  and  what 
kind  of  press  is  used  7— Txinris. 

[69308.}— Coir  Tarn. -Can  any  of  "ours"  tell  me 
how  coir  fibre  is  spun  into  coir  ]ram  as  imported ;  and  give 
an  idea  of  the  cost  of  machinery  to  spin  one  .ton  per  day  7 
There  is  steam  power  on  the  spot.— £urkka. 

[69304.^— Gk>pyinff  Oomposition.— I  should  feel 
much  obhged  if  some  reader  of  the  Enolibb  Hbchamic 
could  give  me  the  xooipe  for  a  copying  composition  (similar 
to  the  ABC  o(^ier),  the  impression  on  which  does  not 
require  washing  off  when  the  number  of  copies  required 
are  all  printed ;  also  ink  for  same.— Albiov. 

f  69306.}-lConlds.  -  Will  any  of  "  ours  **  kindly  inform 
me  how  I  can  make  metal  moulds  for  casting  snudl 
aluminium  and  other  metal  trinkets  7— Trjxkxt. 

r69306.}-Briffhton  Engines.— Will  Mr.  Bendy 
Marshall,  or  "  P.  H.  N."  give  the  numbers,  and  dasses, 
and  dates  of  the  following  engines :— Austria,  Banmore, 
Banstead,  Bishopsgate.  Brading,  Chailey,  Cheapside,  Chip- 
stead,  Deptford,  Isfleld,  Oxted,  Purley^Stamford,  Btreat- 
ham,  Sydenham.  .Telford,  Westham,  willesden,  TEnrrier. 
They  are  all  tanks,  I  believe.  And  expresses  Newport  and 
Norwood.— E.  P. 

d69307.1— PreserTinff  Centii>ede.— I  haveaoenti- 
le  preserved  in  a  bottle.  By  aodden^  the  sealing  wax 
I  got  knocked  off  the  cork ;  all  the  liquid  has  evaporated. 
Would  some  reader  be  kind  enough  to  tell  me  wutt  kind 
of  Uquid  to  fill  the  bottle  with  agam  7— Iirssor. 


[69306.}— Old  Clock  at  Bonen.— Is  the  daim  of  the 
dock  over  the  Bue  de  la  GroBse  Horloge,  to  be  the  oldest 
at  work  and  most  durable  machine,  supportable  7  Also 
what  was  the  change  made  in  1712,  and  is  it  now  regulated 
by  pendulum,  or  an  improved  balance  7  Aooording  to 
Eugene  Nod,  in  the  '*  Tour  du  Monde^*'  its  wheds,  all 
of  iron,  and  some  exceeding  a  mi^tre  m  diameter,  have 
hardly  been  stopped  in  five  eenturies,  but  for  the  above 
alteration,  which  he  deacribes  as  giving  it  a  **balancier," 
a  century  after  Galileo  had  disoovered  the  isochronism  of 
Uie  pendulum.  Surdy  it  mtist  have  had  a  balance 
originally,  like  other  docks  of  its  age.  It  was  42  years' 
oU  when  striking  the  hour  for  Joan  of  Arc's  execution ! 
What  a  pitv  nobody  had  invented  phonographs  five 
centuries  eanier  I— £.  K  O. 

[60809.}- Bate  of  Interest.— Will  thank  anv  corre- 
spondent tolinform  me  how  to  calculate  the  rate  of  interest 
upon  a  loan.  Interest  and  part  principal  payable  eadi 
odendar  month  to  extend  over  a  series  of  yean.  To  illus- 
trate, loan  £400,  monthly  payment  £6,  term  of  years  10.— 
Bob.  Harris. 

r69310.}— Japanning-  Eyelets.— Can  some  reader 
oblige  me  with  the  best  known  method  of  blacking  or 
japanning  small  eydets  7— Black. 

I69311.}-Blectric  Wind  Vane. —How  is  this 
managed  7  Suppose  there  are  32  contacts  at  the  base  of  a 
rotating  shaft  carrying  thd  vane  with  wires  from  eadi 
leading  to  a  dial  at  a  distance,  will  there  be  an  electro- 
maffnet  behind  the  dial  actuating  a  finger  in  front,  and 
willfonr  or  six  Ledanchd  cells  give  suffident  battery  power  7 
6ut,suppo8ing  the  vane  axis  to  rest  for  some  time  with  con- 
nections actually  in  contact,  that  would  soon  run  down  the 
battery.  It  would  be  an  ob^'ection  to  have  to  press  a 
button  before  observing  the  dial,  thougrh  that  might  meet 
the  di£Bculty.  -Cotswolo. 

[69312.}— Ghas  or  Hot- Air  Engine.  — I  am  a 
country  watchmaker,  and  have  for  several  years  done  a 
good  deal  of  dectro-plating.  As  nearly  Uie  whole  of  my 
work  consists  of  replating  worn  aitides,  I  am  desirous  of 
using  a  small  engine  for  driving  my  polishing  lathe,  as  the 
work  in  preuiring  goods  that  are  much  scratc^ied  is  very 
laborious.  I  think  iH.P.  would  be  ample  for  my  purpose. 
I  should  be  verv  grateful  to  any  reader  who  has  haa  ex- 
perience of  both  engines  which  would  be  best  for  my  pur- 
pose. Another  point  is  this,  I  find  the  prices  quoted  for 
ftH.P.  gas-eoffines  to  be  from  £40  to  £46,  but  engines  are 
irequently  advertised  in  our  columns  at  from  £10  to  £16 
second-hand.  Now  what  I  wish  to  know  is,  is  it  reason- 
able to  expect  to  obtain  an  artlde  for,  say,  £16  capable  of 
doing  my  work  for  this  sum,  or  may  I  expect  to  obtain 
something  almost  useless  7  I  can  afford  the  latter  sum, 
but  £46  is  entirdy  out  of  my  reach.  I  mav  add  that  I  do 
mj  plating  now  with  the  aid  of  batteries,  but  if  I  can  ob- 
tam  an  engine,  I  should  try  a  dynamo.— Plats  a. 

[69313.}— Brighton  Engines.— Can  anyone  ^ve 
me  names  and  numbera  of  the  following  Brighton  engines 
—new  ones  7—24,  25,  96,  27,  28,  31,  35,  86,  37,43,  44, 49, 61, 
64,  65,  56,  57,  68,  68,  75,  76,  81,  8i,  94,  97, 101,  102, 103, 106, 
106, 108, 110,  113, 116, 118,  119,  120,  123,  124,  126, 126.  129. 
130.  131, 133, 134, 187, 189, 141, 143,  144—146. 148,  152,  165, 
168^58,  160,  160,  162,  163,  166-171,  178-185,  199.— 
H.  W.  S>  B. 

[69314.1— Silicated  Carbon.— Will  some  one  kindly 
describe  now  the  blocks  of  this  material,  so  largdy  used  in 
filtering,  are  made  7— J.  Hrkrt  Thou  as. 

[60316.}  —  Injection  Water  and  Loss  by 
'Vacniun.- Wul  readers  kindly  refer  to  query  69068,  p. 
422.  and  note  that  **5in.  stroke  "  should  be  "6ft  stroke.'* 
Should  be  glad  of  answers.-  Oboboktowx. 

[69316.}— Pii>eolay.— Can  pipeclay,  such  as  common 
claypipes  are  made  ofj  be  obtained  in  a  soft  state,  fit  for 
making  mto  small  artides  7  Also  I  should  like  to  know 
if  a  kitchen  stove  would  do  for  baking  small  things  made 
of  pipeclay  in  7— M. 

[69317.1— Fare  Tellow.— Is  there  any  'dye  that  will 
show  yellow  only  in  speotrosoope  when  examined  in 
solution  bv  day  or  lampliight  7  AU  mine  show  green  and 
red  as  well  as  yellow,  unless  whei^made  so  strong  as  to  be 
nearly  opaque.— B.  J.  Q. 

[69318.}— Filter  for  Soapv  Water.— We  have 
about  3|000gal.  per  hour  of  soap,  &c.,  and  water  running 
from  a  Bomian  oath  which  we  are  requested  to  separate, 
and  to  keep  the  soap  on  our  side,  and  cnly  allow  tiie  water 
to  run  into  the  river  which  is  not  uied  for  domestic  pur^ 
poses.  Will  any  reader  kindly  give  particulars  of  some 
ffood,  quick  mediums,  how  many,  what  thickness,  and 
how  many  superficial  feet  would  be  required  for  the  above 
quantity  and  time  7  Any  other  necessary  partioulais  will 
oblige.— Oboro  KTO  war. 

[69319.1— Fendnlmn.— I  am  modi  obliged  by  the 
answer  of  "  F.B.  A.a"  (p.  601)  to  my  questions  7  Will  he 
kindly  say  if  the  following  is  correct  7  Supposing  a 
pendulum  made  on  the  pnndple  figured  at  p.  82  of 
^*  Young's  General  Astronomy,"  and  the  length  of  steel 
from  the  point  of  suspension  to  the  bottom  of  the  sted 
frame  to  be  83*5in.  Abo  sted  from  top  of  zinc  tube  to 
centre  of  bob,  where  it  is  fixed,  to  bo  84*6in. ;  then,  taking 
it  to  be  tempered  sted,  would  the  len^  of  the  sine  tube 
be  ascertained  by  the  simple  proportion  as  '29417  :  12995 
:  :  68  in  sted  :  28*68  in  zinc  7— Tkmpds. 

[69390.}— Zinc  Depositing.— I  have  a  large  quantity 

of  sted  wire  to  be  g^vanised,  No.  12  B.W.Q.    As  the 

ordinarv  wa^  of  galvanising  will  spoil  the  temper  of  the 

,wire,  which  is  required  for  a  special  purpose,  i  want  to 

'  know  if  it  is  possible  to  galvanise  it  by  deotrieity .    I  have 

a  depodtinff  machine  giving  10  volts  cd  800  amperes,  and 

la  vat  100ft.  long,  4ft.  wide,  and  8in.  deep.    Is  it  possible 

to  get  a  coating  of  zinc  on  the  wire  by  dntwing  it  between 

anodes  hung  in  series  the  entire  length  of  the  vat,  the  wire 

ito  be  drawn  off  reds  one  end  of  vat  and  wound  as  it 

comes  out  1    If  any  of  our  practical  readers  think  it  oan 

be  done,  I  shall  be  glad  ox  a  few  hints  as  to  the  best 

solution  to  make  up,  the  way  to  make  contacts  in  vat  for 

the  wire  to  pass  over,  and  the  number  of  wires  that  could 

I  be  done  at  one  time  with  a  machine  of  the  size  mentioned. 

— FiasT  Quzar. 

[69321.}— Taper  Camera  Bellows.— Wishing  to 
make  a  set  of  taper  bellows  for  |-plate  camera,  would  any 
one  give  me  a  few  hints  and  directions  as  to  best  material 
and  way  to  make  the  same,  and  also  the  best  composition 
for  blacking  the  indde  of  camera,  lens,  &c— B.  Tydb- 
MAjrw. 


[69332.}— Frodnction  of  Osone  in  Quantity.— 

I  want  to  put  up  an  apparatus  of  some  kind  to  produce 
ozone  in  Large  quantines.  What  kind  of  arrangement 
would  yon  advise?  I  thought  of  using  an  ixmuenoe 
machine  with  several  plates  or  discs. — Ozoxb. 

[69328.}— I«.  andN.W.  and  O-.E.  Bxpressljooo- 
motives. — Would  anyone  kindly  give  reu^h  sizes— i.e., 

length  of  boiler,  diameter  of  drivuur  wheels,  and  height 
from  wheel  base  to  top  of  boiler  —of  the  Earl  of  Stafford 
(the  one  shown  at  recent  exhibition)  and  one  of  the  Don- 
caster  express  engines  7— J.  C  8. 

[69324.T-I>3rnamo  fbr  Xiiffhtin?  a  Ijamp.— wni 
anvone  tdl  me  if  I  oan  light  a  6  or  lOcp.  Edison-Swan  10- 
volt  lamp  with  Siemens  armature,  |  diam.,  3in.  long, 
laminateoL  wound  with  about  4ais.  Ko.  18  in  shunt,  with 
F.M.'s,  wnioh  are  3in.  long,  ^in.  thick,  and  Sin.  high,  and 
2in.  for  wire,  and  lin.  for  the  armature,  2lb.  No.  22  7— 
Bight  Propobtioxb. 

[69325.1— AoonsticflLl.— Would  some  one  kindly  ex- 
plain the  following  common  experience  7  When  my  op- 
posite neighbour  has  her  window  open,  I  hear  her  puino 
all  too  plainly,  though  my  window  be  shut.  But  when 
her  window  is  shut  I  cannot  he«r  it,  even  with  mine  open. 
Yet  (the  windows  being  similar)  there  is  precisely  the 
same  obstruction  to  the  sound  in  botii  cases.  Now,  how 
is  it  that  the  sound  is  more  easily  intercepted  when  near 
its  origin  (and  therefore  stronger)  than  it  is  at  a  distance 
where  it  is  feebler!  One  practical  consequenoe  of  this 
seeming  anomaly  is  that  sounds  are  more  easily  shut  in 
than  shut  out,  from  which  it  further  resultB  that  it  is 
usually  difficult  to  seonre  quietness  by  means  under  one's 
own  control.— Hu.  No. 

[69826.1— Best  Faraffin  Iiamps.— wm  any  experi- 
enced reader  kindlv  inform  me  how  the  oiranlar  burner 
lamps,  such  as  the  lamp  'Beige  and  others,  answer  7  Some 
years  ago  I  went  in  for  the  Silbcr  and  Boty  lamps,  but 
they  Boon  wexd;  out  of  favour.  Are  tl\ese  a  real  improve- 
ment ?— A  COCXTRY  DbALBIU 


eqmvale^  *  ^ocus  t  If  I  take  a  portrait  with  a  lens  working 
at  F4.  lutfir  another  with  a  lens  working  at  F 11,  would  the 
one  taken  with  the  slow  lens  give  as  brilliant  a  print  as  the 
one  taken  with  the  rapid  lens  1 — H.  Walxxb. 

[60928.1— Kew  Telephones.— Now  that  some  of  the 
telephone  p%tents  have  nearly  run  ooty  would^it  not  be  a 
gooa  time  to  introduce  suggestions  in  receiving  and  trans- 
mitting instruments,  giving  the  latest  information  of  the 
best  forms  of  instrument  T—Couxtrt  Dealkb. 

[69329.1— Joe- MakinsT  Machine.  —  Would  any 
reader  describe  how  to  make  a  really  good  trustworthy  ice 
making  machine  to  use  without  ice!  The  nitrate  of 
ammonia  process  is  not  reliable.— T.  Maccalx.,  M.D., 
Horecambe. 

[69330.1 —DIedical  Colls.— To  Mb.  Bottqxk.  —  I 
have  mfiae  two  medical'ooils,  one  like  the  one  Mr.  Spnunie 
gives  in  his  work,  •*  Electricity,"  witii  four  layers  of  No. 
20  silk-covered  primary,  and  six  layers  of  Vo.  21,  and  six 
of  No.  26.  wod  rour  of  No.  30,  ooupled  together  at  tlnish 
of  No.  24  and  with  beginning  of  No.  26,  fta,  and  the  be- 
ginning of  No.  24  secondary  is  soldered  to  No.  20  pnmsry 
at  the  commencement.  I  get  with  one  or  two  bichromate 
of  potash  cells  a  good  spark  with  clapper  screw  point,  but 
cannot  get  a  current  on  the  secondary  at  none  of  the  ter- 
minals ;  vet  a  current  with  battery  through  the  secondary 
wire  with  a  galvanometer  shows  no  leak  in  wire.     I  have 


also  done  one  from  ^our  book  and  same  battery  with  same 
kn  yon  kindly  tell  me  the  reason  ?    The  battery 
is  in  series.-— O.vx  iir  a  Fix. 


results.    Can  yon ' 


.]—8nlphate'of  Mercury  Oell.— I  have  tried 
to  work  a  Clark's  n»-Ughter  witii  a  sulphate  of  mercury 
cell,  using  protosulphate  and  water ;  the  salt  turns  a  bright 
yellow,  but  very  weak  current,  so  much  s^  that  there  is 
no  spark.  Have  I  used  the  proper  sslt  7  1  don't  wish  U> 
use  silver  chloride  if  possible.- B. 

[69332.1- Ribbon  Steel.— Will  some  reader  tell  me 
how  to  take  the  temi>er  (or  elastic  spring)  out  of  ribbon 
sted,  so  that  I  can  give  it  a  special  set  or  shape,  and  then 
restore  it  to  its  former  dastioity. — Stsbl  Bpbiso. 

169883.1— Faraliaz  of  the  Sextant.- WiU 
**  F.B.A.8."  orsome  other  of  your  numeroos  mathematiral 
correqwndents  kindlv  inform  me  how  to  estimate  amount 
of  error  due  to  parallax  of  the  sextant,  in  using  it  to  take 
the  angular  positions  of  near  objects  7  My  sextant  (by 
Troughton)  is  an  8in.  nautical  one.  The  mirrors  are  3|in. 
apart  face  to  face  with  the  aro  at  sero.  I  have  msde  a 
sketch  plan  of  a  town  in  South  America  with  it,  takinf 
angles  as  dose  as  a  chain  distance  from  points  ox 
observation,  and  I  want  to  plot  it.  A  friend  ha^  re- 
ferred me  to  Heather's  "  luithematical  Instruments." 
This  I  have  read,  but  the  author  does  not  give  any 
formula.  It  appears  that  parallax  varies  with  the 
amount  of  deviation  and  vanishes  altogether  whenever  the 
centre  of  the  index  glass  is  in  a  direct  line  between  the 
object  and  the  eve.  By  this  it  appears  to  be  greatest  for 
angles  taken  at  poth  ends  of  the  arc ;  but  I  do  not  under- 
stand in  this  case  of  '*  varies  witti  flie  amoimt  of  devia- 
tion." The  difficolty  appears  to  be  shirked  in  all  books 
treating  of  the  sextant  that  h%ve  fallen  into  my  hands. — 
8.  W. 

[69334.]— Micro.  Objective. --Ism  anxious  to  con- 
struct these  for  my  own  use,  and  should  be  very  glad  of 
the  following  information.  1.  What  is  the  pitch  and 
diameter  of  the  Society  thread,  and  of  the  thread  by 
which  the  correction  for  thickness  of  cover  is  made  T  2. 
What  curves  and  what  kinds  of  glass  are  used  for  |in., 
l-6in.,  tin.  with  or  without  immersioa  fronls !  Informa- 
tion as  to  other  objectives  would  be  esteemed  a  favour.— 
H.J. 

[69335.1— Defective  Vision.—Can  any  kind  reader 
explain  this  I  Bight  eye  normal  in  every  respect.  Left 
eye  rather  shorter  sight,  but  possessing  double  refraction. 
An  object  is  seen  as  two  objects,  one  vcitically  above  the 
other  at  an  angle  of  about  1^,  the  lower  image  bdng  much 
brighter.    What  kind  of  spectades  would  cure  it !— H.  J. 

[69336.]— Furnaces.— WhfSrs  are  miss  to  be  found 
for  furnace  construction,  giving  proper  proportions  for 
flrcmtc,  height  of  chimney,  &o.,  for  different  fuels  t  How 
is  the  focus  or  point  of  moott  intense  heat  ascertained  !— 
H.J. 
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[69337.]— Catjrut.— What  ta  the  breaking^  stram  of 
fresh  catgut  I— H.  J. 

[69338.1— SeleotlnfiT  Orindstones.— Would  mme 
reader  teu  me  the  best  way  to  sel««t  a  grindstone  {  Of  six 
atones  I  have  worn  out  during  the  lut  few  years,  there 
was  bat  one  but  what  had  a  soft  place  in  it.  la  there  any 
way  to  detect  this  before  fixing  ?— Iaonxongbk. 


J.] -Water  Power  for  Electric  Liffht.— 

Clio  aayono  tell  me  how  to  make  tue  of  a  river  which 
floira  within  SOyds.  of  my  house  I  I  wish  it  to  drive  a 
djTumo  by  means  of  a  water-motor  of  some  kind.  The 
nver  is  subject  to  the  usual  ups-aad-downs  of  floods  and 
dry  weather.  In  the  latter  ctrcumstanoes,  however,  there 
could  be  no  lack  of  water  other  60yds.  distant  where 
some  rocks  cause  a  waterfall.  Any  hints  as  to  whether  a 
dun  is  necessary,  or  if  a  water-motor  could  be  fixed  at  the 
fall  itself,  would  be  highly  esteemed.  The  dynamo  would 
not  exceed  10to.p.— Bobadil. 


USEFUL   AHD    SCIEFTIFIC    HOTES. 


•  ♦» 


The  Functions  of  the  OerebeUTUtt.^Is  the 

oerebelliim  an  organ  for  the  storage  of  cerebral 
events  which  have  become  antomatioP  Do  we 
first  of  all  receive  with  the  cerebral  cortex  and  then 
practise  with  the  sune  brain -bark,  and  afterwards 
relegate  to  the  cerebellum,  as  to  a  limbo,  those 
thii^  of  which  we  are  so  tired  of  being  cousdoos  ? 
Are  all  performances  of  the  cerebral  cortex  con- 
80008  acts,  and  those  of  ^e  cortex  of  the 
cerebellum  unconscioas  ?  And  so  might  questions, 
more  or  lese  unanswerable,  be  postmated  without 
end.  The  functions  of  the  little  brain  are  scarcely 
known  at  all;  even  the  dependence  of  the 
equilibrium  on  its  existence  may  be  called  in 
qaestion  on  the  data  supplied  by  patholoffy.  It  is 
perfectly  certain  that  no  obvious  signs  of  nervous 
disease  need  exist  when  the  latenJ^  lobes  are  the 
seat  of  even  extensive  mischief.  Some  regard  the 
cerebellum  as  the  terminal  organ  of  all  visceral 
Kusation,  and  on  this  assumption  it  has  been 
thought  that  the  curious  'perturoations  in  visceral 
epilepsy  ore  to  beascribed  to  perversions  of  the  vitaUty 
of  the  grev  matter  of  the  little  brain.  Anything  u 
possible  for  the  cerebellum.  The  most  gifted 
imagination  might  guess  strange  things,  yet 
pathologyc  ould  perhaps  find  exact  counterparts. 

The  PubUo  Safety  SiBnal.~Xrnder  this  name 
a  system  of  police  signals  and  alarms  has  been  intro- 
duced into  this  country  from  the  United  States,  and 
MS  been  working  for  some  six  months  past  in 
Wington  in  connection  with  the  Upper-street 
Police-station.  The  system  consists  of  numbered 
a«nal -boxes,  which  are  affixed  to  a  wall,  and  are 
placed  at  convenient  distances  from  each  other  on 
every  police  beat.  Each  box  contains  telephones 
and  automatic  simalling  instruments,  andiselec- 
tnoUy  connected  with  the  police-station.  Each 
poUoeman  is  provided  with  a  key  which  opens  the 
box,  and  with  two  sj>ecial  signalling  keys,  with 
which  he  can  automatically  transmit  messages  by 
ttserting  them  in  apertures  without  opening  the  box. 
From  any  box  a  policeman  can  send  a  request  to  the 
oation-house  for  aid,  or  for  an  ambulance  in  cases 
of  accident.  He  can  also  converse  with  his  officers 
at  the  station  by  means  of  the  telephone.  In  emer- 
^cies,  however,  the  chief  dependence  is  pLiced  on 
the  automatic  signals,  which  are  quicker  and  surer 
than  telephonic  message.  Each  police-station  is 
provided  with  an  ink-registering  instrument,  which 
automatically  records  the  messages  sent  from  the 
rtreet  boxes.  Attention  is  called  between  the  station 
and  the  boxes,  or  vice  versd,  by  electric  b^. 

The  Tierra  Seoa  Gteld  Prooesa.— A  method  of 
extracting  gold  and  other  metals  from  their  ores  on 
the  dry  system,  without  the  aid  of  water  or 
^emicjOs  has  been  invented  by  Mr.  WilUam  L. 
Urd,  of  the  United  States.  The  system  consists  in 
tne  employment  of  a  current  of  air  and  gravitation, 
m  appropfiately  arranged  machines.  There  are 
four  types  of  these  machinee— namely,  a  sroaU 
Hand-worked  prospecting  machine  for  testing  the 
nchnesa  of  gold  and  mineral  depodts  on  the  spot : 
a  machme  for  concentrating  refractory  ores ;  a 
^OAchme  for  extracting  free  gold  from  alluvial  and 
Placer  soils ;  and  a  machine  for  extracting  free  gold 
trom  crushed  quartz.  The  principle  underlying 
«J«i  of  the  machines,  however,  is  the  same, 
although  differently  carried  out  to  suit  the  require- 
ments of  each  case.  As  a  general  principle  the 
crushed  ore  is  fed  into  a  hopper,  whencS  it  is 
Wmitted  on  to  a  series  of  inclined  sieves,  which  in 
jome  cases  axe  vibrated  and  in  others  remain 
aationary.  A  fan  or  blower  is  used  to  force  a  blast 
Of  au-  underneath  the  sieves  and  upwards  through 

?n^*«i  ^v®**®!.^'  however,  the  air  is  drawn 
apwards  through  the  sieves  by  a  fan  pUced  above 
»e  machine  As  the  crushed  ore  falls  on  the  sieves 
«tt  kept  in  a  state  of  continuous  but  gentle  agita- 

Uon  and  theblast  is  so  reguUted  as  to  drive  off  the 
^iMt-hke  parUdes  of  earth,  while  the  gold  or  other 

ar«  I  ^"^  ?l  ^^  »«^«»-  Th«  particles  of  gold 
^  caught  by  the  sieve  on  the  topof  the  incGne, 
m\  .w^f'X.™*"  particles  should  pass  beyond  it  the^ 
ttu  mto  the  second  or  third  sieve! 


AHSWESS  TO   COSBESPOHDEHTS. 


-♦♦» 


*•*  Att  commtmieatiotu  thovld  («  addrt$ud  to  Om  EoxTOa 
oflM  Bmouss  Mkooaxio,  a32,  Strand^  W'.C. 

HINTS  TO  COBBB8FONDENT8. 

1.  Write  on  one  aide  of  the  i>aper  only,  and  put  drawings 
for  illujBtrations  on  separate  pieces  of  paper.  2.  Put  titles 
to  queries,  and  when  answering  queru»  put  the  numben 
aa  wall  aa  the  titlea  of  the  queriea  to  which  the  replies 
refer.  8.  No  cha»e  is  made  for  inserting  letters,  queries, 
or  replies.  4.  L^tteis  or  queries  asking  for  adoi  eases  of 
manufacturers  or  oorresDOndenta,  or  where  toola  or  other 
Bxtidea  can  be  pnrchaaea,  or  replies  giving  an(di  informa- 
tion, oannot  be  inaerted  except  as  advertiaeinents.  6.  No 
question  askixig  for  educational  or  aeientifio  information 
IS  anawered  wrough  the  post.  6.  Letters  aent  to  corre- 
spondenta,  under  cover  to  the  Editor,  are  not  forwarded, 
and  the  names  of  correspoodents  are  not  given  to  in- 
quirers. 

*«*  Attention  is  especially  drawn  to  Hint  No.  4.  The 
apace  devoted  to  letters,  queries,  and  replies  ia  meant  for 
the'general  good,  and  it  ia  not  fair  to  occupy  it  with  qnes- 
tiona  such  as  are  indicated  above,  which  axe  only  of  tndi- 
viaual  interest,  and  which,  if  not  advertisem^ita  In  them- 
selves, lead  to  replies  which  are.  The  **  Sixpenny  Sale 
Oolumn  "  offers  a  eheap  means  of  obtaining  such  informa- 
tion, and  we  trust  our  readera  will  avail  thema^vea  of  it. 

The  foUowiiiff  are  the  initials,  Ae.,  bf  letten  to  hand  up 
to  Wednesday  evening,  August  14,  and  unacknowledged 
eleewhere:^ 

W.  8.— T.  Daniel— Frank  Burkitt-T.  Pearoe-Vindox— 
P.  B.  L.— Inter.  B.Sc— Diapaaon— W.  H.  Knight— 
Mallor-J.  H.  Bowney— G.  B.  8.— 8.  Watmuff— T. 
Badmore— Shaver— True  Blue— A  Four  Years'  Sub- 
soriber-B.  C.  8.— E.  N.— A  Fellow  of  the  Boyal 
Astronomical  Society- Eureka— J.  A.  Wilson.  . 

NKWSAOxifT.  (Any  of  our  advertisers  who  supply  outfits 
for  beginners  in  photography  will  also  recommend  suit- 
abie  handbooks ;  but,  if  you  wish  to  ha^-e  a  look  at 
aome  books  first,  get  a  list  from  Piper  and  Carter, 
Ptonival-street,  Holboni.  W.C.)— Youxo  Analtbt. 
(The  only  way,  we  believe,  to  obtain  a  post  in  any 
Government  department  is  to  watch  for  the  advertise- 
ments of  competitions  about  to  be  held,  and  then,  after 
applying  at  the  Civil  Service  Commiasion.  Cannon-row, 
Westminster,  for  the  requisite  pai)ers,  take  a  seat  aa  a 
candidate^  and  do  your  best  to  pass  **  high  up  "  in  the 
examination.  Tou  muiit  understand  that  it  ia  not 
merely  necesaary  to  pass  the  examination,  but  to  win  a 
place  by  means  of  marks,  for  not  unfivquently  one 
mark  in  aome  branches  is  all  the  difference  between 
succeaa  and  faUure.)- E.  J.  W.  (If  you  will  make  your 
query  a  little  more  definite,  it  may  posaibly  be  inaerted, 
and  then  probably  would  be  answered.  What  do  you 
mean,  for  instance,  by  "fly  locomotive  engines"?) — 
loKOKAJCus.  (A  mixture  of  blacklead  and  washed  fat 
— hog*a  lard,  aay— is  about  the  beat  lubricant  for  porta 
of  bicycles.  A  tallow  candle  will  do  very  well  if  you 
mdt  It  in  a  baain  by  pouring  boiling  water  on,  and 
when  cool  skim  off  the  fat  Melt  it  at  least  once  more, 
and  mix  the  fat  with  an  equal  bulk  of  finely  powder^ 
blacklead.  2.  As  to  "  getting  the  driving-wheel  into  a 
Ime  with  the  frame,"  you  had  better  let  an  expert  look 
to  it,  for  you  must  not  tighten  up  the  chain  ao  much  as 
to  twist  any  part  You  will  find  a  great  deal  of  infor- 
mation on  sueh  p(Hnts  in  the  last  iexk  volumes  or  so.)— 
A  Tbk  Ybass*  Subscriber.  (The  BUicksmith  and 
Wheeiwrioht  is  published  monthlv  at  84,  Beade-street 
New  York.  The  price  is  one  dollar  a  year,  plus  the 
postage  hers— that  is,  it  would  be,  say,  5a.  6d.  in  this 
country.)— H.  Aizcxaivk.  (Fbr  sll  we  know  you  can 
make  up  any  of  the  batteries,  and  all  the  useful 
ones  have  been  fully  described  in  back  numbers. 
You  say  you  have  tried  the  LecUnchd  and  foimd 
it  "not  quite  poweriul  enough"  for  your  pur^ 
pose,  but  you  have  omitted  to  tell  us  what  that 
pnipose  is,  or  give  any  idea  of  what  it  is  you  want  to 
do.)— BiCTCLB  Parts.  (For  much  information  about 
the  plant  necessary  for  nickel-plating  «ee  pp.  8,  07. 104. 
124. 147, 170,  VoL  XLVII.  If  youtSm  out  as  maiy  as 
eight  machines  a  week,  it  will  not  pay  to  bother  with 
the  battery  process,  wmch  is  rarely  wm  done  in  the  case 
of  nickel.  You  want  a  dynamo  and  a  proper  polishing 
plant  No  doubt  it  is  cheaper  for  yon  to  send  the  woric 
out  J— W.  A.  L.  (Messrs.  Crosby  Lockwood  and  8on, 
Stationers*  HaU-<»urt  E.C.,  have  three  useful  works  on 
eleetro-pUting  in  their  list :  Watt* s  **  Electro-Deposi- 
tion," a  voluminous  wml ;  the  same  author's  well- 
known  "Electro-Metallurgv,"  one  of  the  Weale's 
series;  and  Urquhart's  '*  Handbook  of  Electio- 
Flating."  Sampson  Low  and  Co.,  Fetter-lane,  publish 
the  work  by  Boseleur  and  Wahl :  and  Messrs.  Long- 
mans, Paternoster-row,  publish  Dr.  Gore's  '*  Art  of 
Electro-Metallurgy.")— Electro.  (Seepxt^vious  answer; 
but  as  to  cost  of  apparatus,  that  altogetiier  depends  on 
what  you  want  to  do.  You  will,  however,  find  much 
information  on  the  point  in  back  volumes.)— M.  ("  The 
Elementary  Textbook  of  Zoology,"  by  Dr.  C.  Claus, 
edited  by  A.  Sedgwick,  M.A.,  is  published  by  Swan 
Sonnenachein  and  Co.,  Patemoster-squai«.  It  is  in  two 
volumes,  and  is,  no  doubt,  an  excellent  textbook ;  but 
perhaps  NiohohK>n's  "Idanual  of  Zoology,"  published 
by  Blackwood  and  SonsL  would  suit  you. )~W.  H.  J. 
(Simm's  work  on  the  "  Astronomical  Telescope"  might 
probably  be  picked  up  at  a  bookstall,  or  by  inserting  an 
advertisement)— Novicr.  (You  want  to  make  aa 
eleettie  machine  '*  suitable  for  a  young  woman" 
suffering  from  paralysis.  You  will  find  details  of  all 
sorts  of  machines  in  bade  nnmbera ;  but  whether  you 
would  be  justified  in  tiring  a  tiro's  hand  on  a  case  of 
paralysis  is  doubtful.  Look  up  tiie  indices.)— Wood- 
work. (There  are  many  rememes  for  bsldn«as  in  back 
numbers— that  ii,  in  the  shape  of  preventives ;  but  you 
might  try  the  simple  method  of  rubbing  in  paraffin  oil ; 
or  the  decoction  of  box-leaves  mentioned  on  pp.  13,  72, 
VoL  XLVI.  WoKTO.  (The  Doty  gas-light  was  de^ 
scnbedin  No.  1,199;  the  Ludgen  some  time  ago.)— 
W.  J.  C.  (Bichairds's  works  on  Woodworking 
Maehinerv,  published  :by  E.  and  F.  N.  Spon.  are  per- 
haps the  best  Procure  a  catalogue  from  them— 125, 
Strand- and  also  from  Crosby  Lockwood  and  Son, 
Stationers'  Hall-oourt,  E.C.,  as  they  publish  a  work  by 
M.  P.  Bale    which    aiay  suit  you.)— M.   G.     (The 


remedv  given  over  and  over  again  for  rheumatism  is  to 
drink  freely  of  hot  water,  and  to  avoid  beer  and  other 
alcoholic  liquors.)— B.  Smith.  (Methods  of  tinning 
brass  have  been  frequently  given-rsee  indices ;  but  u 
you  want  to  keep  some  parts  free  from  the  tin  you  must 
employ  a  *'  resist  "—that  is,  a  varnish  which  will  pre- 
vent the  tin  depositing  on  the  surface  protected,  and 
which  is  readily  removed  when  the  otber  parts  are 
tinned.)— J.  H.,  Todlaw.  (The  kind  of  engine  tell-tale 
you  appear  to  want  w^  actually  illustrated  and  de- 
scribed on  p.  361,  so  recently  as  June  28  last)— 
OROAsnsT.  (See  Hints  No.  4  above.)— A  Beadkr  ov 
"  E.  M."  (Attend  the  daases  at  the  Finsbury  Techni- 
cal College;  pass  the  City  and  Guilds  Technological 
examinationa,  and  then  apply  for  work  to  an  eleomoal 


Britannia  Company,  or  by  Back  and  Hickman.  The 
other  people  are  evidently  unreliable.  Better  state  your 
experience  and  requirements  to  your  lathe-maker,  and 
take  his  advice  on  the  point  you  mention.  A  great  deal 
depends  on  the  worker,  and  it  is  impossible  to  say  off- 
hand which  is  "best,*'  especially  as  it  is  a  matter  on 
which  some  of  our  best  correspondents  differ,  and  will, 
we  expeet.  oontinne  to  differ.)— Vandal.  (We  have 
not  received  the  sketch.  2.  Because  correspondents 
are  unreasonable— oorrespondents  on  railway  matters 
especially  so.) 


It 


tnxr 


t  may  seem  incredible,  but  it  is  nevertheleas 

',  that  by  •imply  we«rin|j  one  of  HARNESS'  ELECTROPATHIC 

BELTS  thouitnds  of  men  and  women  have  been  completely  runtd  of 
the  mott  obatinatc  caan  of  Nrrvou*  Weflknem,  Rhi-umatiam,  Qon%, 
Sciatica,  Lumbai^o,  Torpid  Urrr,  ladiKeation.  Conatipation,  Slerpleaa- 
neta,  Hyatena,  Internal  Wrakuvaa,  4c.  Those  wJio  an?  in  aearch  of 
health  and  atmusth  ahonld  not  heaiute  a  moment,  but  eith(»r  caU  at 
the  Eleetropathie  and  Zander  Inatitnbe,  and  pcraonaily  examine  th» 
multitude  of  oriRlnal  tertimoniaU,  and  eee  the  Belu  aelentiaeally 
tr«ted,  or  write  at  onee  for  Pamphlet,  which  may  be  bad  free  on  appU- 
cation  to  Mr.  C.  B.  Hansinaa,  Praaident,  the  Medical  Battery  Co., 
Ltd.,  62,  O&ford -street,  London,  W.  (corner  of  Rathbone -place).  All 
Mr.  Haraeak'  Eleetropathie  Belts  and  other  appliances  are  ruaranteed 
genuine.    Conaultatioa  and  adrice  free. 


CHESS. 


•  »» 


All  eommunioations  for  this  department  must  be 
addressed  to  **  J.  Fibboi,  KnolIside,Tawl,  Lyme  Begis* 
Dorset." 


FBOBLEIC  MCLXIL— Br  J.  Ebxble. 
£laek. 


White,  [7  +  12 

White  oompels  Blaek  to  mate  in  two  moves. 


SOLUTIOH  TO  1460. 
White,  Black, 


1.  Q-a  6. 

2.  QrQS  (ch). 

2.  Q-K  5  (ch),  &c. 
1.  B  takes  Kt  (ch),  &c 


1.  B  takes  P  (a). 
9.  B  takes  Q  mate. 
(a>l.  PorBtakesKt(6). 

(&)  1.  F  takes  Q  (e). 


(c)  1.  P-Q  B  8,  or 
Q-Kt  sq  (rf). 

(d)  1.  P-KKt7  («)/ 


2.  Q-Q  5  (ch),  &c 
2.  Kt-Q  B  8  (ch),  &e. 
2.  Q-Q  4  (oh),  &c. 

Q-K  6  (ch),  &c. 

ICa.  Olsavb,  the  author  of  Prob.  1,161,  has  discovered 
that  there  is  no  solution  if  1.  —  Kt  moves.  This  problem, 
therefore,  will  not  be  included  in  Solution  Tourney. 


(')  1.  Q  takes  B  (/). 
(/)  1.  a-B  sq. 


NOTICES  TO  OOBBBSPONDBNTB. 

CoKBsoT  solutions  to  1,160,  by  A.  Dean,  Janus,  J.  C.  B., 
and  Fr.  Fernando ;  to  1,159^  by  J.  Bryden  (triple,  and  two 
duals).  James  Ough,  W.  Jay  (triple  and  dual),  J.  C.  B. 
(triple),  Janus,  and  £.  P.  Cockerton  (excellent). 

A.  DiAV.— You  are  mistaken  as  to  there  being  no  solu- 
tion to  1,159,  as  after  1.  Q-K  B  8,  Kt  takes  Q,  2.  B-Q  6 
(ch).  We  appreciate  the  great  industry  you  have  shown 
in  the  analysis ;  but  you  overlooked  this  reply  of  White's. 
As  to  1, 157,  we  find  we  were  in  error  in  thinicing  your  solu- 
tion incorrect,  except  that  you  omitted  the  defenoes 
1.  K-B  3  and  1.  K-Q  4,  or  2. 

J.  W.  BsAD.— In  your  attempt  at  1,160,  W  K  escapes  at 
d  Kt  6  after  Black's  second  move.  There  are  now  but  one 
more  three-mover  and  one  two«uover  to  publish  to  flniaih 
the  tourneys.  * 
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CHASOES   FOS   AOYBSTISIHO. 


Thirty  Wordi  ,. 

Bvtry  AdditioBAl  Blffht  Wordi 


I 

0 


d. 

f 


Front 
iftorwardi 
liM.    No 

tliaa  F1v«  tthilUiiK*.     Radvecd  lenn«  for  wriea  of  mora  than  d% 
iBHrtioat  nu7  b«  Hcertaiatd  oa  appUeatton  to  tha  Pvbliabor. 


Pom  AdTrrtlwmaato  PIto  Shillinxt  for  tho  flrtt  40  words 
diM.  perliat.  Para^^oph  AJTartiaemrota  Oao  ShilUBfpoi 
B  Front  Paifo  or  Parafraph  AdTcrtiiemvnt  inaorted  for  laai 


r 

•9* 


ADTBRTI8KMSMT8  in  BZCBANOE  COLUmf'-ror 

a.  d. 
Twtnt7'fonr  Words  OS 

For  crer  J  tucccoding  Bight  Words  ..        :       OS 

ADYBRTI8BICBIIT8  la  tho  SIXPSITNT  8ALB  COLVHN 

s.d. 

SiatetaWorda        OS 

For  OTory  inoeoadlBf  Bight  Word*  ..OS 


"»"  It  mast  ho  borne  ia  nfaad  that  ao  DiaplaTcd  AdvtrttaaaMata  _^ 
appoar  ia  tho  "  Siapcnaj-  Bala  Colnma."  All  Xdwrtiaomaata  mnat  ba 
prepaid  ;  ao  radaetion  la  mado  oa  rapeatod  Inacrtiona,  and  In  eaaaa 
whan  tho  amoant  aant  eseaoda  Ona  SbilUag,  tha  PabUahar  woald  ba 
gntcfVil  if  a  P.0.0.  could  bo  aant,  and  not  •tampa.  Stampa,  howavar 
(nraliirablr  hall^nny  atampa),  mmj  ba  aant  whara  it  is  iafloaTanlant  to 
obtain  P.O.O.'a, 

Tbs  addraos  la  ineladad  as  part  of  tho  AdTortiaeman^  and  ehargod 
for. 

AdvortlaenMnta  mtui  ranch  tha  Ofleo  by  1  p.m.  oa  Wadaoaday  to 
iasart  lasattioa  ia  tlM  following  Frtday'a  nnmbar. 

HoUoway'fl  Fills  am  the  rarest  jireventiTeB  of  the 

any  maladiaa  anKcadered  by  warm  weather,  pcofiue  perspiration, 
free  linng,  and  other  excoasca.  They  throw  oat  all  impnriuea  fh>m 
the  syaten,  loosa  tho  torpid  livor,  aad  atimulata  the  ilnniah  kidaeyi, 
whorcbT  tho  weary  invaUd  rcoovera  both  atrength  of  body  aad  elaa> 
ticity  or  mind. 

TERMS   07   SUBSCBIFTIOV. 

FATABLB    IH    ADTANCB. 

la.  Sd.  for  Us  Months  and  lis.  for  Twelva  IConthSb  post  fro*  to  any 
part  of  the  Uniftsd  Kingdom.  For  the  United  SUtca,  ISs^  or  Sdol 
Me.  gold  I  to  Fianea  or  Balgianu  ISa.,  or  l«f.  BOo. ;  to  ladia  (ria 
Brladial),  Ua.  3d. :  to  New  Zealand,  the  Cape,  the  West  Indies,  Canada, 
Mora  Beetia,  Matsil,  or  any  of  the  A.aatralaaa  Colonies,  ISs. 

Tho  roadttaaee  should  bo  made  by  Poet  Offlee  Order.  Baek  anmbers 
esaaot  be  seat  oat  of  the  Oalted  Klagdom  by  tho  ordiaary  nowipapor 
poo%  bat  mast  bo  remitted  for  at  tho  rate  of  4d.  each  to  cover  extra 


Messrs.  Javm  W.  Q wm  aad  Co.,  of  914,  Cbeetaat-stroot,  PhUa- 
delphia,  are  authorised  to  rocoive  sabeeriptjioas  for  tho  Uaitsd  fltetee 
for  thoBNOLiSU  MBCHAlf IC,  at  tho  rate  of  S  dole.  SBc  gold,  or 
Tfedrtoea  tlhilUnga  per  annaak  poet  ft«e.  The  eoploa  will  be  forwarded 
direct  by  mail  fVom  tho  pabltahing  offlee  in  London.  All  eubeerip- 
tlons  will  coounenco  with  the  nambor  flrat  iasnad  after  tho  receipt  of 
the  eabocriptioa.  If  bock  nnmbora  are  repaired  to  complete  Tolamoa, 
ther  mast  bo  paid  Ibr  at  tha  rate  of  Sd.  oocb  copy,  to  eovor  extra 
postage. 

Tola.  XXTI..  XXX.  XXXII.,  XXXIT-  XXXTI,  XXXIX..  XL. 
XLM.,  XLlll.,  XLtV^  XLY.,  XLTI.,  XLTII.,  aadXLVIIl.,  bouad 
la  eleih,  7s.  each.    Post  free,  7e.  Bd. 

AH  the  other  boaad  Tolamos  are  oat  of  priat.  Bubscrlbort  woald 
do  well  to  order  volnmce  aa  eooa  aa  poaaiDle  after  the  eoadusioa  of 
each  half-yearly  volame  in  February  and  Anguat,  as  only  a  limited 
number  are  bound  up.  and  theae  soon  ran  out  of  print.  Moot  of  oar 
back  aombcra  caa  bo  had  aiagly,  price  2d.  each,  through  any  book- 
seller or  newsagent,  or  a|d.  each,  poet  f^ee  fVom  the  offlee  (except 
index  numbers,  which  are  Sd.  each,  or  poet  f^  3|d.) 

Indexes  for  Tob.  TI.  and  Til.,  Sd.  each.  Poet  freo  S^d.  eaeh. 
Indexee  to  VoL  XL.,  and  to  aubeequoat  mis.  Sd.  each,  or  poet  f^ee 
Sid.    Caaoe  fte  biadlag,  Is.  6d.  eaeh.  -^       r^ 

VOTICE   TO   8TJBSCRIBBE8. 

Bubecribora  recoiviag  their  eopiee  direct  f^om  tho  offlco  are 
rcouesied  to  obeerre  that  the  laat  aambor  of  tha  term  for  which  their 
auMcription  ia  paid  will  be  forwarded  to  them  in  a  Finn  Wrapper, 
as  an  intimation  that  a  fkoah  msittaaeo  io  neeeesary  if  it  Is  dosbrod  to 
continue  the  eabocriptioa. 


... the    Bnptnred    will    Btlll   And   Dr. 

SHERMAN  at  hi«  London  Offlee,  M,  Chancery- laue,  where  his 
wonderful  eueecee  drawa  the  afflicted  from  all  parts  of  uigland,  aad 
where  you  and  all  othera  should  go  who  entertain  the  hope  of  ever 
being  cured.  Send  for  his  book%  £i^iah  sad  American,  poet  freo,  6d., 
and  mform  yourselvea.— [Adtt.i 


OUB   EZCHAHOE   COLimr. 

Ths  eharot  for  Exchange  Notiees  it  Sd,  forth^Mrtt 
H  wordt,  and  Sd,  for  opory  tuceteding  8  taorot. 

Important— All  kinds  of  Soientiilo  FropertieB, 

Apparatua,  laatruments  received  for  others  or  cash  by  A.  Car JLani, 
Cheniea-strcct,  Tottenham  Court-road. 

Wanted  old  foreign  and  oolonial  Poataffe  StSkmjM. 

Will  give  good  cscliaage.  No  recent  iseuee  exceptuig  iiigh  valnea 
required.— CoLtac-roa,  1:U,  Coltmaa-strcet,  Hall. 

8ped»4niU  Water-Xotor,  one  or  two  horee-power, 

wanted,  Wheclcr'e,  Preston,  make  preferred.  Bxchaage  Lathe  or  Oaa 
Engiae.— Royal  RaUway  Hotel,  Cheater. 

Gaa  Bnglne,  8H.P.  Otto,  complete :  also  two  man- 
power Otto,  perfect  workiag  order.    Olfera.— W.  HuTcaxxsua,  Uver- 

_£ectrioal  PUta  Xaohine,   lein.,  bj  Newton, 

with  acceaeoriee,  in  case,  aleo  pair  of  15ia.  globee  on  standa.  Olfera.— 
W.  HcTCBUtso.^,  Liveraedgc. 

Wanted,   Bin.   ecrew-entting    Lathe,  for  Tandem 

TaicYCLB,  Bicycle,  Watch,  Timepiece,  any  kiadof  domratic  machinery, 
aew.    Partcaah.— MoxxnooiB,  7a,  Baat-etreet,  Bromley,  Kent. 

Thoroogh  good  4H.F.  Beam-Bnsine,  without  fly- 
wheel. Can  Uke  half  caah  aad  good  8|ocka  aad  Dies  to  value  of  £t — 
NoY,  Boiler-maker,  Hythe,  Colcbeater. 

Complete   jolumee     ;;  Opntexnporary,"    Exoubh 

UKtHkntc,  *•  Literary  World,"  and  others,  oflered  for  ttaadard  work 
or  scicatiflc  tnatrumenta.  Particulars  to  J.  B.,  M,  WtadMr-tcrrace. 
Olaagow.  ^  ' 

„.?^***I?  Papyromtph,  complete.    Exchange  for 

Fletcher  a  Gaa  Furnace,  iBurner,  aad  Bellowa.— Loan,  Lcvlaad. 
Lancashire.  /— — i 


new, 


Tricycle,  Starley  Brothers*,  part  plated,  and  equal  to 

^w.  froni  itcerrr  ;  suit  lady  or  geatleoMn.  Exchange.— 17  Jpillakc 
Bridge,  Laat  Cruydon. 

Slide-Beat,  4in.— fiin. ,  for  Microeoope,  Gaa  Stockn  and 

Diea,  FacUc,  or  Hov«r,  child's  Bedstead,  or  Carpets,  Air  Gun.— J.,  17. 
Boone  a- road,  Lee,  Kent.  '     ' 

About   one-hox«e    Oas-Engine,     new    condition, 

S*'1*?*S^**-    Exchange   anything  useful    worth  £«).— P.   M.,  Citr 
ufTft,  Edger-street,  Prinrtso-strret,  Manchester. 

To  be  wld  cheap  or  exchanged,  lot  of  Engineer'a 

TpoLs,  small  Fan.  suiuble  for  heating  or  ventilating  purpotea,  lanre 
Bichromate  Bottle  Batt*ry.  MedicaT  CoiL  PrinUig>r?.a,  ladTs 
^.3^«J  Cham,  and  Orgacette.  Oflers.-i.  A.  R./31,  SalisVury-row, 


Organ  Builder.— Four-stop  Soundboard,  made  by 

Bryceson  Brothrri,  London  ;  good  a*  new.— Juunsom,  1,  Cnion-ttrrtft, 
St.  Paul'a,  Bristol.     . 

Will  exchange  two  volumea  "Boy's  Own  Paper," 

good  condition,  for  anTthin«  useful.  Carriage  paid. — F.  Bewmoht, 
Booking  Cleric,  Radcliffe,  Lane. 

Will  exchange  three  larse  Mioroecopes  for  Galvanic 

Battery,  or  street  Novelties,  to  the  value  of  £0. — Id,  Cenurtery-road, 
Ot.  Yarmouth,  Norfolk. 

Kiokel-Platin?  Plant  (two  tanke,  aoin.   long). 

What  oflprs  ?  Exchange  to  value  £6.  Simple  instructions  given  free. 
— Ctcuvt,  as,  itelisbury-road.  West  Kilbum. 

Ship  Chronometer^  by  Harrison.    Exchange  for 

good  Eqaatorial  Mounting  for  ftin.  refractor.— -Nawcuna,  Borrowaah. 

Hffneioal  Box,  new,  6  aire.  Offers  Electrical  wanted. 
Moauif  o.  Stoke  Works,  near  Bromagrove. 

Wanted,  Electrio  Keadinflr    Iiamp,  complete, 

cheap,  cash  or  exchange.— MoauMO,  Stoke  Worlts,  near  Bromagrove. 

"Dr.  Beee'  Oyolopasdia  of  Arts«  Solenceei 

AKOLiTxnAToac,"  in  as  vols.,  and  4  vols,  of  lUastrationti,  in  splendid 
condition,  bound  in  calf.  What  offers  ?  Exchange  good  Dynamo. — 
CaosSLAMO*  38,  Northgate,  Blackburn. 

What  offers  for  Booth's  Mitre  MachlnOt  Ethoxo- 

Limelight  Apparatua,  TvUrs  (19  by  10)  flUde,  l-I  Portrait  Lens; 

Three  new  Portable  liOolanohe  Oelle,  cost  4s. 

each ;  alao  new  Oaiener  Dry  Cell.  Want  Aprague's  *•  Electricity,"  or 
oHhra.— J.  BaLi,  18,  Redahaw- street,  Derby. 

Powerful  Battery,  consisting  of  19  oormgated  carbon 

cells,  in  ebonite  box,  fitted  with  handsome  switch,  giving  U  wtAU  for 
15  hours,  cheaplr  charged,  cost  £10  6a.  Exchange  to  vaXne  £3»  part 
caah.    Apply— W.  Roes,  3,  Commercial- road,  Loweatoft. 

Exchange  6  by  4  mahosany,  alidinv  body  Camera, 

aplendid  Portrait  Lena  (Marion's),  Stand,  Printtng  Frames,  and  Cash, 
for  good  i-wick  Lantern,  state  maker.— BxAiMaaw,  Outldhall-atree^ 
Thetford. 

Ship  Telescope,  leather   body,  objeot-frlass  9|; 

maker,  Cox,  Devonport.  Will  exchange  for  1-plate  Ractlunaar  Lena. 
— S.  Cl&xx,  Wormwx>od-hill,  Kirton-in-Lindaey. 

Exchange  double-bazrel  Breeohloadinff  Oon  for 

i-plate  Camera  and  Lens,  or  value  40s.— Fimlat,  11,  Both  well-street, 
Glaagow. 

"Bnffliah  Ueohanio,"   from  Vol.  VL  to  VoL 

XLIU.,  few  bound,  rest  unbound,  tied  up  in  volumea  with  indexes. 
What  offers  N-77,  Lavender- hill,  Tonbridge. 

Sewinff  Machinet  Ko.  8  Wheeler-WOson,  treadle* 

nearly  new,  coet  CI  lOa^  for  Lancaater'a  |-plate  Inatantograph.— U* 
Waahington-atrcet,  S.  C.  Road,  Dahlia. 

Se wlnor  Machine,  high  aim,  improved  Singer,  with 

oover,  ooat  £1  19a.  thia  moath.  What  offers  ?— Wills,  4,  Ifavea- 
laae,  Ealing. 

"  Bnglneer,"  1881  to  1887,  inclusive,  dean  for  bind- 
ing (about  iseib.)  Offers  to  Coburg  House,  College- street. 
Putney,  8.W. 

"  Practical  Meohanlo'e  Jonmal/'  1868  to  1870, 

13  volumes  complete  for  binding  (SZlb.)  Othn  to  Coburg  House, 
College-street,  Putney,  S.W. 

Tricycle   (Cheylesmoie).    Exchange  Mierosoope  or 

Lathe,  or  offers.- RoocaTS,  6,  Pitlake,  Crajdon, 

Slide-valve  Oylinder»  complete,  lagged,  |in.  bore, 

lin.  stroke.  Exchaue  Model  Bioiler,  or  Crank  shaft  ana  Bearings. 
Offers.— Cash iroan,  I,  Albert-road,  Ramsgate. 

Overhead  lCotion»  fast  and  loose  pulleys,  3-coned 

flat  speed  pullry,  aad  haager  brackets,  gnu  metu  ioaraaJa,  perfect. 
Offers.— Cd!(jiixobam,  06,  victoria-square,  Liverpool. 


Coventry  Bover  fitaibty  Bloyolet  quite  new,  unsoiled, 

latcot  IMM  improvemcata,  part  exchMge.— S,  Aaafbfd-rood,  Castis 
Cary,  Somerset. 

Gas  Lamps,  five  improved  patent,  new,  splendid 

rfat,  save  flfty  per  ceat.  la  gaa.  Exchange  anything  saleable.  Addreaa, 


SxA&rx,  S,  Beck-street,  Nottingham. 

6ft  9in.  iron  Tsathe-Bed,  saddle  and  slide^twt,  to 

suit  leg  vice,  3in.  iaws ;  act  of  Coatings  for  6in.  screw-cutting  lathe. 
Stamp,  reply.— Below. 

Wanted  for  the  above,  set  of  Chanse  Wheels,  fr-16  or 

i  pitch,   and   part  cash,   or    any  useftil  oners.     Stamf^  reply.— 
BOOLXT,  Witton-lane,  Weat  Bromwich. 

9|  Lathe.   Blide-iest,    and    Tools,    IVieyde  Axle, 

Phosphor- bronse  driving  gear,  and  other  parte.  Klectiieal  Apparatus, 
Ac.  Exchange  anything.— Miodlbtom,  65,  Southampton- street, 
Csmherwell. 

Powerful  Bleotro-Kotor,    on    mahogany  stand, 

medical  coil,  with  handles,  regulator,  and  battery  complete,  also  lot  of 
electrical  sundries.    Offers  requested.— Under. 

Konocolfur  Kioroeoope,  with  4  objectives,  con- 
denser, Ac^  in  mahogany  cabinet :  alao  12  dos.  best  micro,  slideo  in 
cabinet.    Offers.- W.  Warrc,  17,  York-street,  NotUngham. 

Silvanus  Thompson's  "Dynamo  Bleotrio    ICa- 

csinaaT,"  Bottonc's  <^  Dynamo:  How  Made,"  **  Watte'  Metellurgy," 
**  Walker's  Practical  Dynamo  Building,"  twelve  corrugated  carbon 
plate^  7in.  by  2in.,  Edison  lamp  motor  castings,  thermometer,  and 
electric  bell.  Exchaaxe  for  two  Magneto  Oenerators  and  Bells,  or 
offers.— Geo.  Parxa,  Broxbnm,  Linlitngowshiro. 

Printing  Outfit,  value  15s.,  suit  amateur.   What 

oflVrs  in  exchange. — E.  A.,  78^  Brougham- road,  Dalston. 

ae  "Family  Doctors,"  48  Penny  Flays.  "OUver 

Twist"  (unbound),  6  ** Tricycling  Journal."  Exchange  the  lot,  any- 
thing to  value,    what  offers  ?— 31,  Peckham  Rye,  S.E. 

Wanted,  Jubilee  6s.,  4s.,  two  Sixpences  (flist  issue). 

Oire  in  exchange  Gcoaaa  CaowM,  2  Lioa  ShUliaga,  Graceless  Floria, 
George  Garter  Shilling.— 31,  Peckham  Rye,  S.E. 

■'  "  •  W 

THE    SDCPENJT     SALE    COLTnOT. 

Advoriitementt  are  interted  in  this  eolwnn  at  the 
rate  qfSd,/or  the  Jlret  16  worded  and  6d,  for  svsry 
tueoeeding  8  worde* 

New  Shtttrated  Price  List  of  Sorewe,  Bolte  and 

Nuts  for  Model  Work,  drawa  to  actual  sise,  scat  oa  rsoeipt  of  stamp. 
— Moaais  Coaax,  131,  Kirkgate,  Lseda. 

Bllliarda  or  Bafatdle.  or  Bequisites  for  ditto,  or 

Billiard  Work.— Usmf  to  Baos.,  High-street,  Loadoa  W.C. 

Kanoheeter  Bleotrical  Stores.— MBdleal  OoOs, 

Magnetos,  Bells,  Cells,  Wirc%  Fittings^  Chemicals  Beat  lanaa.— 
i.  BixTLXT,  7,  Newton-Street. 


Electric    Depot,  14,    Deaasnts, 

Randieat  shop  la  ths  trade.    Largest  stock,    wrsatsot  vaiisty.  Lowest 
price. 

KieroBOopy.— Instructive  list  of  rsatty  high-dass 

botanical  preparaiMa%  with  aampls,  M.— WAwaa  Wiina,  Litehaja, 
Bwaffham. 


Cyclieta— Use  "Graphiue"  on  your  chtiu-, » 

rrcM^  will  not  hold  dust,  A  stamps  free.— Wdltf  sad  Sdt  Pti*. 
PencUWorks,BatterBea,8.W.  '  "^ 

liard  Oil,  Si.  per  gallotL— 69,  Commereul-^ntt,  e. 

O.IC.  FittinffS,  eheapett  home  in  London.-®,  Oca- 

merc^-strcet,  E. 

Oyolijits.— Anti-Tibration  Bafetiei,  Tmden  S«f^ 

id  Trieyclea.     -----      ~  - 

Yorkshire. 

BellO'W*  for  Gsmeras,  all  kinds.   Price  IK  li-^. 

TnoMsox,  Camera  Maker,  Portgordon. 

Write  for  Kinff,  Kendham  and  Oo.'s  (Britisi' 

new  iLLDSTaATas  Caraloooa,  44d.    Acknowicdged  t«  b«  tsvMtfi 


and  Trieyclss.     Send  fhr  Uet — Baa.oroao  Cic  w  Co  ^  LU^  Sim  .^ 


to  amateurs. 


6d.  prepays  three  inseztioDs  of  %  9(Hrard  idTutMi^ 

mtinMbrmMg^ews,  Bellikst.    EsUbhshed  US*.   Spmaislnt 


ment 


Hate  made  easy.    Braees  made  perfect*  7itoi9 

sites.    Sin  stampa,- T.  Rawson,  Heatoa-laae,  Stockport 

Vertical  Enffines,  newest  deslgni,  with  or  vitt^ 

boilers.- Taa  Oaavraajc    Caaxa    aad  laoa  Coarui,  Lk;^ 
Grantham. 

Boilers,  from  onfr-hone<-i>ower  upwtTdji.--Vatial. 

Portable,  Cornish.— Caax a  aad  laon  Coup&m,  Uuited,  GiuUm 
Unbleaehod  Violin  Strinffs,  tof&e  pore.  ilrasiL 

marvelloua ;  sia  for  12  stampa.— CaAV an,  V,  Jaasiea-nml,  %X 

Wheel-onttixiff  and  Dlvidinjr  to  11  iadbaaa. 

meter,  ia  brasa  only.— CLSoa,  BsUnda-strest,  BTaaslet,  Lm^ 


Dynamos  for  lighting,  plating,  blastuDg.tod  lectc** 

room  experimenta. 

Bleotrio  Motors  for  boats,  fans,  Ut^  «tb; 

machines,  and  experimenta.— P.  Ouvaa,  Bccstoa-hiU.  Lnli 

Popular    Kiorosoope    Slidea     Thonstods  f jt 

eahibiUag,  gorgeous  polariMa(,   brilliaat  epa^os,  te^  k  an 
Liat^— Haaar  Eaaaoa. 

KiorosoopeS;  7s.  6d.,  lOs.  6d..  Us.  6d.,  17s.  ei,  &. 
iaa.,  saa..  fte.  Mounting  Apparatus  and  Mieroecopicai  ftcqwitn- 
HaxnT  Ebbaoi. 

Fhotographio  Sets,  ICaglc  Lsntens,  tad  ote 

4  pitaratus  auppliod.  Stats  rc^uiremeats.— H  la  av  BasAoi,  UK  <  » 
doaiaa-road,  Loadoa. 

Brass  Door  Plate,  9in.  by  ^in.,  free,  4i.  «i  St» 

epecimeaa.— OiLaaa'  Engraving  Works,  Keadiag. 

Zino  StenoU  PUtes,  Opal  Letters,  Steel  Lftts 
Punchaa,  Brand  Marks.— 4}ti.Kas'  Lottar  Works,  Scadiaf. 

Bbkohine  Bncrawinff  on  Bxassilvoiy,  ud  Ebactt 

Namo  Plates  suppUotT— OiLKH^&BHiaviag  Works,  B««diia| 

Piles !— Fishnsc's  '*  Indian  Ointaneot"  eorei  nmn 
caaea.  ISftd-.  Ss.  M.,  iatoraal  isiasdlss  ladadcd.— Chapd-tsmo,  Vc 
Aurklaad,  Durhsaa. 

Palmer's  Benowned  Presoriptions,  k.  H 

Cure  ouickly  Urethral  Disoaaea,  Sc  Thirty  years'  cdtbntf.  Bak 
purifpag  pills  laeludad.— Above. 

HsndyPair  of  Steps  and  useful  Lob;  ladderoa* 

bined,  10a.  6d.— TaTLoa  aad  Co.,  DriflleU.    Lists  fiee. 

Pulleys,  Blocks,  Shaftinar.  Belting  rappliidv 

erected.  Eatinuttcs  free.— 8TA.Mroafi  ExoiMaaaifio  wosu,  Bote 
road.  Shepherd's  Bush. 

Smoke   Knlffht's    Herb   Tobaoco.-fipl<9^ 

flavour,  dcUghtfhUy  ^tagraat.  Neitlaor  iajanoas  tlikt  KL^jr 
tobacco)  nor  eapenaivo.  Quaiisr  poaad  (aearly),  7d.  pea  i»- 
KnioKT,  Druggist,  Portsmouth. 

Astronomical  Byepieoes,  any  power,  flttri  b 

any  teleocope,  Ita.  each.— <?LA.aaaoM. 

Transit  Instmment,  hf  Bon,  cm  inm  cui 

peiihct  a4Justmeat,  aew  eoaditioa  ;  also  others.-^ uaam. 
Banatorial,  by  Oooke,  of  York,  dow  mo(idBs,r:3 

carry  up  to  4|ia.  tdeseope,  £1S.— CLAaasoir. 

XTniwersal  Bqnatorial,  with  cireles,  <m  b^ol 

stand,  will  suit  Iny  telescope  to  4ia.,  C5.— 4;i.4auoR. 
4in.  Telesoox»e,  Cooke  and  Sons,  York,  newcoodita 

oa  tripod  stand,  diagoasJ  aad  Ave  eyeptecca.— CL4aK,»«s. 

Astronomical  Telescopes,  some  in  stock.  fxL 

condition,  by  leading  makera.  — Ctaaaaon. 

Astronomical  sQyeiHm-^lass  Telesoopea  MoiatiBi* 

made  or  theae ;  also  flats,  Anders,  raeii,  eyeptev**,  mosnu  -Cuu 
son. 

Astronomioal  Telesoopas  (good)  ecid  for  pnn> 

owners  if  reasonable  prices.— Ci.aJLaaoa,  M,  BarUra'*-bBkt>2^ 
Holbom  Circus. 

Astronomical  Telescope.— Apparatu  u^f'*' 

mads  to  order.— A.  CLAUason,  SH,  BartlettVbttildunft,  Hilir» 
circus,  London. 

100  Xemorandnms,  Billheads,  BonMn  OvIn 

Ejeletted  or  Gummed  Labels,  la.  Sd.  free.— Tie r«ai&  Fson*- 
Woaxa,  Scarborough. 

aiasiers'  Diamonds,  from  es.  ed. ;  Oiedu  b! 

Tabe  Cattiag  DiaaMads,  Diaasoada  for  L^idariec— B«i««. 

Diamond  Drills,  from  is.    Spring  Drm  Stock  ta^ 

postage,  la,  Sd. ;  Upright  do.,  4a.  IH'—Below. 

Diamond  Points  for   all    kinds  of 

wrttia^  aad  raliag,  fhna  la.  U. — Below. 

Diamond  Tnminv   Tools,  for  tnunf 

wheals  and  taralag  hard  ateel,nnomfla.— Below. 

Diamond  Sparks,  for  China  riTetera,  from  A- 

Woons  aad  ToosaUMT,  A^  Spoacsr-otrsct,  derkeaweu.  Umim. 

Leolanohe  Batteries,  wholesale  or jcteilji^ 

oonnecUon  between  binding  screw  and  carbon.— a.  rsradc,  w* 
Yale  W 

Xodel  Bnslnes.-Finished  FtutL  OutitK^!^ 

Catalogue,  with  iUustcatioas,  post  free,  64.— Milu.  Tkattn^*-* 
Sundenand. 

liSthe  OastinffS.  New  {Uustrat«d  eatslofwj 
plain  and  aeicweattiag,  poet  fno,  3d.— Mills,  Tini'ra-rtnvt.  m>^ 

A  6H.P.  high-pressuxe  donbl*^Under  Bngin«  vi 

Boibea.  with  74  tubes,  ahaftiag,  two  propeller*,  st^m  «»•*«  '**'^." 
cocks,  steam  gauge  injector,  IWd  pump,  aad  Sttup*  •» '^  . 
Wheel  aad  Sterrinn  Gear,  awning  and  iron  sfaachiea*.  *'*•'  " ' 
everything  complete  for  a  40ft.  launch,  all  ia  €»*'  "TA**». 
to  be  sold  cheap.— For  particulars  spply  to  J.  k.,  >6,  3«*> 
London,  W.C. 

Dynamos,  from  80s.  tipwards,  nads  for  ear  ^l^^ 

output.    Redueea  lists  now  readyw— H,  Jovu. 

Manchester  OrsniTne  tyne  Dynamos,  vro«^u>< 

lammatsd  anaatura^  high  oAdsacy,  ttvm  •  hgbis  SPSS'* 
Joaas. 

New  X<isU  now  ready.    Orer  40  Dyauw*^'^ 

ms.    Addisassd  wrapper  or  ooe  stamp— H.  Jens*. 
beth,tt.S. 
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BOTAAY   EHOIHES. 

'VTEXT  on  the  list  to  perpetual -motion 
il  machineB,  in  point  of  wasted  time 
and  uselesRB  expenditure,  rotary  enginoe 
mfty  probably  be  placed  —  euch,  at  feaat, 
is  the  impresBion  caused  by  a  glance  at 
the  Patent  records  and  careful  observation 
oF  concurrent  practice.  The  subjoct,  tbore- 
Fore,  is  worthy  of  independent  examination, 
with  a  view  ta  elicit  the  advantages  aimctd 
at  bv  the  inventors,  who  have  bo  persistently 
tried  to  secure  satisfactory  results. 

We  must  commeaoe  br  pointing  out 
some  conditions  by  whicn  the  hypothe- 
tical reasonincB  of  inventors  are  invali- 
dated, through  incompletely  studying  the 
questions    tmder     consideration,    ana   the 


■^be,  and  this  resistance  will  bo  measured 

.  '■he  velocity  with  which  the  steam  gets 

.  I,- in  the  line  of  movement  of  the  tube, 

■  1  :hi8  Telocity  will  bo  very  slight  in  pro- 

.-•■:    .■   to  the  pressure  of  the  steam,  which, 

^      'pin^,   will   expand   in  all  dirfrtiwM. 

' '  '  ~  ■*'  is  evident  that  the  conditions  of 

•faxy  for  the  realisation  of  the 

'  '^    do    not    exist,   and   the 

It       ■>  'lOpelees  failure. 

li    '^  '      !-   of  rotary  engines  we 

re  II.   '  Ities  arising  from  loss 

'    '  ougb  not  to  on  extent 

just  referred  to.   One 

be  gained  by  the 


so  prep.'      . 
odvanto^-      ;    i 
rotary  onj. 
eliminatioL     '  . 
parts,  and  alsL  ; . 
main  shaft  woula 
would  only  be  m 
not  working  oipai 


o  reciprocating 

'nn  effort  upon  the 

''.ed,  though  this 

lien  the  engine  \s 

All  these 


may  be  aUowed  their  due  weight ;  nut  it 
seems  that  their  importance  has  been  for- 
merly enhanced  by  exaggerating  these 
defects  in  the  reciprocating    engine  which 


iuTontor  altogether  overlooking  the  fact  that 
whatever  the  speed  might  bo  at  which  the 
engine  was  run  the  proportionate  part  of 
ea^  revolution  during  which  both  ports 
were  uncovered  remained  the  same ;  fui'ther- 
more,  there  was  no  such  thing  as  keeping 
steam-tight  contact  between  the  teeth  of  the 
drtims. 

Another  construction,  in  which  the  shutter 
is  avoided,  is  that  shown  at  B ;  in  this  the 
main  shaft  is  placed  eccentrically  to  the 
cylinder,  and  carries  a  drum,/,  in  a  slot  in 
which  the  piston  f.  works ;  one  side  of  the 
drum/  is  tu  contact  with  the  insido  of  the 
main  cylinder,  and  so  serves  the  purpose  of 
the  shutter,  and  the  piston  as  it  revolves 
shdea  in  and  out  of  the  drum/. 

In  regard  to  the  fiiction,  that  of  the  piston 
in  the  main  cylinder  will  evidently  be  much 
greater  in  the  rotary  than  in  the  recipro- 
cating engino ;  in  the  latter  the  piston  in 
each  stroke  passes  over  the  whole  cylindrical 
internal  surface ;  in  the  rotary  engine  A  it 


i*  also  tho  simplest  o(  all  forms.  AJthongh 
at  the  present  time  the  Eolopile  form  of 
motor  only  exists  as  a  toy,  the  time  baa  been 
Then  suuli  an  arrangement  was  patented, 
aad  an  engine  on  this  principle  applied  to 
drive  a  sawmill  in  London.  This  machine 
had  two  arms,  with  apertures  near  their  ex- 
ticmitiea  on  opposite  sides,  the  steam  being 
ftdmitted  through  a  trunnion  at  the  centre, 
upon  which  the  engine  revolved.  Now,  this 
is  the  theory  of  such  a  motor :  if  a  tube  be 
supported  by  an  axis,  upon  wliich  it  is 
capable  of  reTolving.  the  tube  being  closed, 
except  at  its  axis,  which  is  open  to  a  supply 
of  steam  from  a  boiler,  tnen  this  steam, 
pressing  equally  all  rotmd  the  interior  of  the 
tube,  will  have  no  tendency  to  move  it  in  any 
direction ;  but  if  on  aperture  is  made  at 
right  angles  to  the  axis  in  one  side  of  the 
tube,  the  pressure  of  the  contained  steam 
ngoinst  the  inner  surface  of  tho  pipe  oppo- 
Mle  such  aperture  will  be  unbalanced,  and 
^U.  therefore,  act  by  causing  the  pipe  to 
revolve  on  its  axis.  If,  therefore,  tho  open- 
ing were  four  square  inches  in  area,  and  the 
steam  pressure  1001b.  per  square  inch,  there 
should  bo  an  acting  pressure  of  -lOOlb. 
upon  the  side  of  the  tube.  This,  how- 
ever, there  is  not,  for  directly  the  steam 
roaches  the  aperture  its  pressure  falls ;  but 
tho  great  toss  arises  from  the  steam  freely 
escaping  from  the  aperture  and  expanding 
without  doing  any  useful  work.  Tnere  is, 
in  fact,  no  abutment  for  the  steam  to  react 
from,  and  the  case  is  similar  to  that  of  a 
steam-engine  of  the  ordinary  form  with  the 
cylinder  bottom  out.  The  actual  pressure 
upon  the  inside  of  the  tube  cannot  be  greater 
than  the  resistance  offered  to  the  escape  of 
the  steam  frooi  the  opening  in  the  aide  of  the  i 
TOIb  XUX-Ka.  1,874. 


it  was  sought  to  remedy.  The  action  of  the 
crank  necessitates  the  gradually  bringing  to 
rest  of  the  reciprocating  parte,  so  that  there 
is  no  sudden  reversal  of  the  motion,  and  the 
work  accumulated  in  the  piston  and  its 
attachments  durin"  the  early  part  of  each 
stroke  is  given  off  as  the  stroke  is  com- 
pleted. 

A  simple  generic  form  of  rotary  engine  is 
represented  by  a  cylinder  having  the  main 
shaft  passing  uirough  it  longitudinally,  and 
carrying  a  rectangular  flap  which  aw 
round  the  cylinder  under  the  pressure  ol 
steam,  thus  revolving  tho  shaft  to  which 
it  is  attached,  Three  forms  of  this  class  of 
engine  are  shown  in  tho  accompanying  dia- 
gram, in  cross-section  at  right  angles  to  the 
main  shaft.  In  the  arrangement  A,  the  maii: 
shaft  a  is  placed  concentrically  in  the  cylinder, 
and  carries  a  rectangular  piston,  c ;  tho  abut- 
ment for  the  steam  to  react  from  is  afforded 
by  tho  shutter  </,  which  tor  a  small  _part  of 
the  stroke  is  withdi-awn  to  allow  the  piston  to 
pass.  In  this  case  it  will  evidently  be  very 
difficult  to  avoid  concussion  in  closing  the 
shutter,  and  also  to  keep  it  in  sl«am-tight 
contact  with  the  shaft.  The  steam  being 
admitted  at  17,  and  exhausted  at  A,  it  is  obvious 
that  if  kept  always  open  the  steam  would 
pass  straight  away,  while  the  piston  ede^ 
passes  the  ports,  and  to  save  this  loss  slide 
or  other  valves  must  be  used,  and  in  any  case 
they  must  be  used  if  expansive  working  is  de- 
sired, and  then  the  simplicity  of  constn-uction 
begine  to  disappear.  Inorderto  avoid  usingthe 
sbutt«r,  an  engine  was  made  of  the  form  shown 
at  C.  It  consisted  of  two  toothed  drums,  of 
which  one  had  a  large  tooth  to  act  as  a  piston, 
the  other  being  made  with  a  corresponding 
gap  to  allow  it  to  pa^^s  when  crossing  the 
ports,  during  which  time,  however,  tiiero 
was  a  direct  flow  from  the  steam  to  the 
exhaust  port.    It  was  hoped,  by  running  at 


passes  over  that  space  and  both  ends  in  addi- 
tion, and  the  same  occurs  in  C.  In  the 
arrangement  B  there  is  in  addition  to  this 
the  surface  of  tho  drum/,  which  rubs  against 
the  cylinder  in  each  revolution  ;  and,  moro- 
OTor,  the  capacity  of  the  cylinder  is  reduced 
by  the  volume  of  the  drum  /,  so  that  in  this 
device  the  friction  is  proportionately  tho 
greatest.  In  order  to  got  rid  of  some  of  this 
friction  it  has  been  proposed,  instejil  of  fixing 
the  cylinder  in  B,  to  support  it  on  rollers  /,  t,  i, 
to  preserve  its  position  m  regard  to  tho  main 
shaft  s,  but  yet  to  allow  it  to  revolve  with  the 
piston,  and  so  reduce  the  rubbing  surface. 
Ingenious  as  this  appears,  tho  complication 
involved  was  fatal  to  its  adoption,  as  it 
became  necessary  to  place  slide-valves  within 
tho  inner  drum/.  There  is  also  another  dis- 
advantage in  rotary  engines  in  which  tho 
piston  revolves  about  an  axis  that  is  not 
concentric  with  tluit  of  the  main  cylinder, 
which  is  that  there  is  only  a  lino  of  contact 
between  the  edge  of  the  piston  and  the  in- 
ternal surface  of  the  cylinder,  and  this  it  is 
impracticable  to  kcop  steam-tight. 

There  is  nothing  in  the  construction  of  the 
rotary  engine  to  lead  to  the  idea  of  its  work- 
ing more  economically  than  the  reciprocat- 
ing engine,  beyond  the  saving  effected  in 
piston  clcaranco  and  steam  passages,  and  it» 
characteristic  adrantago  is  only  in  its  small 
bulk,  which  allows  of  considerable  power 
being  obtained  in  a  small  space,  as  it  can  be 
run  at  very  high  speeds.  This  qualification 
rondere  it  very  applicable  to  steam  fire- 
engines,  and  other  pui-poscs  where  economy 
is  not  the  tirst  necessity;  for  screw  propellers 
of  small  boats,  also,  its  compactness  is  a  re- 
commendation, if  the  Eui'faccs  can  be  made 

work  steam-tight. 

One  form  of  rotary  engine,  known  as  the 
disc  engine,  has  been  tried  at  different  times, 
'    '  lever  with  satisfactory  rosidts.    In  this 
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motor  tlie  piston  is  a  disc,  which  rolls 
between  two  conos,  its  movement  being 
identical  with  that  of  a  disc  which  has  been 
spun  upon  its  edge,  and  is  about  to  fall.  A 
partition  ninning  from  the  centre  to  one  side 
of  the  cylinder  and  passing  through  a  slot  in 
the  piston  soryes  as  an  abutment  for  the 
steam,  which  acts  alternately  on  opposite 
sides  of  the  piston.  It  will  be  seen  that  this 
is  about  the  worst  form  that  could  be  con- 
ceived, so  far  as  obtaining  steam-  tight  con- 
tacts is  concerned.  The  contacts  between 
the  discs  and  the  cones  against  which  it  rolls, 
are  naturally  lines  only,  and  the  endeavour 
to  improve  this  part  of  the  machine  by  the 
use  of  packing  strips  with  springs  behind 
them  merely  complicated  the  work  without 
any  oorrespondine  advantage  accruing,  and 
these  engines  at  all  times  are  more  costly  to 
make  than  those  in  ordinary  use,  without 
the  introduction  of  any  unnecessary  intricacy. 
The  case  in  which  the  piston  works  is  not  a 
cylinder,  but  a  portion  of  a  sphere,  and  this 
is  not  an  easy  form  to  bore  out  accurately. 

In  respect  to  the  engines  having  pistons 
actually  revolving  about  the  main  shaft  as 
an  axis,  nearly  aU  the  variations  have  refer- 
ence in  some  way  to  the  provision  of  an 
abutment  for  the  steam  to  react  from,  and 
in  quest  of  some  satisfactory  arrangement, 
curious  forms  of  steam  cylinders  have  been 
devised.  When  two  pistons  are  used  work- 
ing in  slots  in  the  inner  dnmi  ^,  diagram  B, 
there  is  a  likelihood  that,  at  mgh  velocities, 
Iheir  springs  will  not  cause  them  to  keep  in 
/contact  with  the  interior  of  the  cylinder,  and 
then,  of  course,  a  very  great  loss  of  steam 
will  ensue.  In  order  to  obviate  this  diffi- 
culty, the  steam-chambers  have  been  so 
designed  that  all  straight  lin^s  drawn 
through  the  centre  of  the  main  shaft  8,  and 
terminated  by  the  interior  of  the  steam- 
chamber  at  both  ends,  shall  be  of  one  length, 
and  so  both  ends  of  the  piston  are  always  iu 
contact  with  the  periphery  of  the  vessel  in 
which  it  works.  In  another  contrivance 
only  one  end  of  the  piston  is  in  contact  with 
the  cylinder ;  but  it  is  held  up  by  projec- 
tions at  its  ends  working  in  properly-formed 
grooves  in  the  cylinder  ends.  In  the  first 
case  the  difficulty  of  finishing  the  interior  of 
the  steam -chamoer  to  a  correct  contour  is 
very  great,  and  must  bo  done  by  means  of  a 
special  tool ;  and,  in  the  second,  the  intro- 
duction of  the  grooves  for  g^din^  the  piston 
adds  considerably  to  the  difficulties  of  pack- 
ing at  the  ends. 

Taking  a  comprehensive  view  of  the  whole 
subject  of  the  constnictioh  of  rotary  engines, 
it  seems  surrounded  by  difficulties ;  the  work  is 
more  costly,  the  fitting  more  difficult  than  in 
any  other  kind  of  engine,  and  the  loss  of  steam 
by  leakage  excessive ;  and  to  set  against  all 
this  there  is  only  the  reduction  in  space 
-occupied  by  the  motor,  and  in  very  few  cases 
will  this  counterbalance  the  objections.  The 
reciprocating  engines  are,  practically  speak- 
ing, veiT  far  ahead  of  tne  rotary  engine, 
but  yet  they  are  by  no  means  perfect,  and 
there  is  ample  room  for  inventors  yet  to 
exercise  their  ingenuity  in  further  improve- 
ments, and  it  would  be  of  great  advantage  if 
some  of  them  would  for  a  while  turn  tneir 
attention  towards  steam  generators. 

It  cannot  escape  the  notice  of  any  obser- 
vant man  in  wide  communication  with  steam- 
power  users  that  boiler  engineering  generally 
us  in  a  very  backward  state  compared  with 
the  degree  of  efficiency  to  which  steam- 
engines  themselves  have  been  brought. 
Commercial  efficiency  is  that  of  the  engines 
and  boilers  taken  together ;  but  certainly  the 
boilers  seem  to  have  been  neglected,  whilst 
every  nerve  is  sttained  to  mcrease,  by  a 
small  fraction,  the  p<)rf ormance  of  the  engine 
itself.  It  is  quite  i^ght  that  in  tests  the 
efficiencies  of  the  tWo  parts  of  the  motor 
sliould  be  kept  separate,  but  each  part  is 
equally  worthy  of  consideration  until  the 
most  perfect  econom^  attainable  has  been 
reached.    There  is  mueh  yet  to  be  done  in 
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using  up  heat  which  now  goes  to  waste  in 
gases  escaping  from  the  furnaces,  and  there 
are  more  ravourable  conditions  now  afforded 
by  the  revival  of  the  forced-draught  system 
which  had  for  so  many  years  been  in 
abeyance,  for  if  the  draught  is  mechanically 
controlled  its  velocity  will  be  quite  inde- 
pendent of  differences  of  temperature. 


A  MODEL  LOCOMOTIVE.-XVII. 

Valve-Gear — ^Details. 

THE  details  of  the  valve  gear  are  as  followH  : — 
The  eccentric  rods  are  shown  in  Fig.  89. 
Four  of  these  are  required,  two  in  each  shape. 
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material  may  well  he  used,  and  case-hardening  in 
a  small  way  performed.  But  if  not,  it  will  be 
better  to  use  a  bit  of  mild  steel,  as  beiiig  stiver 
and  stronger.  A  bit  of  Bessemer  steel  bar  drawn 
down  will  answer  the  purpose  very  well. 

In  such  small  rods,  very  little  can  be  done  by 
way  of  forging  to  bring  them  to  ultimate  sha])e. 
They  may  be  drawn  down  about  the  central 
portions ;  but  the  forked  ends  will  need  to  be  left 
solid,  and  the  butt-ends  somewhat  lumpy.     In 


but  made  right  and  left  handed.  The  butt  ends 
of  the  rods  are  bolted  to  the  eccentric  straps, 
illustrated  in  our  last,  and  the  forked  ends 
embrace  the  eyes  of  the  slot  links.  The  rods  are 
cranked  by  reason  of  the  relative  positions  of  the 
eccentrics  and  the  links,  which  are  not  and  cannot 
all  be'  in  the  same  vertical  plane. 

The  parts  of  the  link  motion  are  always  made 
of  wrought-iron  of  best  Yorkshire  quality,  and 
case-haidened,  so  that  toughness  and  good  wear- 
ing surfaces  are  combined.  Provided  iron  of  this 
quality  can  be  procured  by  the  amateur,  the  same 
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lining  out,  it  will  be  best  to  mark  the  outline 
seen  m  Fig.  89,  A,  first,  and  file  and  finish  the 
shape  given  in  that  view  before  attempting  to 
mark  out  the  shapes  in  the  other  views  B  and  C. 
Having  the  edsres,  butt- ends,  and  forked  ends 
filed  and  finiahea,  the  finished  faces  will  afford  a 
good  basis  for  the  marking-out  ^f  the  lines  re- 
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presenting  the  thicknesses  of  the  rods,  the  virions 
faces,  and  the  outlines  of  the  forks,  and  ii\  all 
thuse  lines  are  parallel  they  will  be  marked  from 
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a  level  t^ble.    The  outlines  can  then  he  filed,  and 
the  holes  drilled. 

The  slot  links,  Fig.  90,  are  shaped  out  of  plain 
plate  /iin.  in  thickness.      First  file  or  shape  the 
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metal  to  the  correct  thickness,  and  then  mark  the 
outline  of  the  link  upon  it ;  drill  to  the  lines  and 
file.  The  curved  centre  line  A  of  the  link  is 
struck  to  a  6in.  radius,  equal  to  the  distance  from 
the  centre  of  the  axle  to  the  centre  of  the  link. 
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One  of  the  pina  by  which  the  eccentric  rods  are 
attached  to  the  links  is  shown  in  Fiff.  89,  D. 
The   valve-rods  are   shown  in  Figs.  91,  92. 


These  are  right  and  left-handed,  made  in  two 
portions  and  jointed,  because  without  this  joint- 
ing it  would  be  impossible,  owing  to  the  buckle, 
Fig.  92,  to  insert  them  in  their  places.  These 
joints  are  always  made  by  cotta^ing,  but  this 
would  be  a  delicate  piece  of  work  in  rods  so  small 
as  ours.  And  if  we  screw  them,  the  screw  does 
not  a£^ord  the  means  of  minute  adjustment  for 
length  afforded  by  the  cottar,  because  we  cannot 
make  less  than  one  complete  turn.  But  this 
must  nevertheless  be  our  alternative,  though  the 
nnal  adjustments  may  be  a  little  more  tedious  in 
consequence. 
We  shall  use  a  bit  of  steel  for  that  portion  of 
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the  rod  in  Fig.  91,  and  cut  the  fork  which  em- 
braces the  link,  and  the  socket  which  takes  the 
valve -rod  thread,  out  of  the  solid.  In  order  to 
afford  sufficient  room  for  the  links  and  their 
fittings,  it  is  necessary  to  throw  the  centres  of  the 
valve -rods  farther  apart,  where  they  pass  through 
the  motion-plate,  than  they  are  at  the  glands 
and  stuffing-boxes.  It  is  this  which  g^ves  the 
eccentric-like  shape  to  the  rods,  and  for  this 
reason  two  chuckings  are  necessary  to  turn  them. 
It  does  not  much  matter  whether  we  line  out  the 
forked  end  before,  or  after  the  turning  is  done.  In 
either  case,  it  will  be  essential  that  the  two  sets 
of  centres  from  which  everything  is  worked  be 
marked  off  on  the  ends  of  the  rod.  The  forked 
end  embraces  the  link  closely,  but  with  sufficient 
freedom  to  slide  upor  its  faces.    It  also  embraces 


filing  on  each  of  the  four  edges,  and  is  cast  in 
iron. 

We  have  thus  established  (he  connection 
between  the  eccentrics  and  the  valves.  We  now 
consider  the  lifting  links  and  the  weigh- bar,  by 
whose  agency  the  reversal  and  the  expansive 
working  are  prorided  for,  as  was  explained  in 
Art.  XV.  p.  492. 

Fig.  95  shows  one  of  the  lifting  links.  There 
are  onlv  two  of  these,  one  to  each  slot-link.  In 
many  designs  these  are  double,  one  being  placed 
on  each  side  of  the  elot-link,  so  that  the  force 
exerted  is  equally  divided  between  both  sides. 
There  is  not  room  hero  for  such  an  arrangement ; 
but  by  making  the  pins  A  long,  and  counter- 
balancing the  links,  the  mechanism  will  not 
work  stiffly,  unless  it  is  badly  fitted.  The  long 
bosses  B  will  also  assist  the  free  and  easy  motion 
of  the  x)arts. 

The  pin  connection  between  the  lifting  links 
and  the  weigh-bar  levers  is  ehown  in  Fig.  96. 

The  weigh-bar  A,  with  its  levers  B,  is  shown 
in  Fig.  97,  98.  Generally  thef^e  levers  are  foiged 
solid  with  the  bar ;  but  as  this  would  give  a  good 
deal  of  trouble,  I  show  them  bored,  and  keyed  on. 
Also  the  weigh-bar  is  usually  supported  in 
divided  bearings  ;  but  this  again  involves  trouble 
which  we  can  dispense  with  in  a  model,  and  I 
show  a  solid-bored  bearing,  C,  made  in  cast  iron, 
for  which  a  similar  pattern  will  be  required. 
The  balance -weights  D  are  of  cast  iron,  cored 
to  receive  the  levers,  and  pinched  upon  them  with 
set  screws.  J,  H, 


PHOTOOEAPHIC     FBODTJCTIOK    OF 

COLOXJES. 

ALTHOUGH  it  is  well  known  that  the  repro- 
duction of  photographs  in  colours  is 
practically  impossible,  so  far  as  present  know- 
ledge goes,  inventors,  more  or  less  sanguine,  stiU 
take  out  patents.  The  line  on  which  success  may 
ultimately  be  reached  has  already  been  described 
in  back  numbers,  and  it  is  possible  that  Mr.  H. 


the  die  block.  Fig.  93  A,  which  slides  within  the 
link,  and  the  pin  B  passes  through  both  fork  and 
die  block.  This  shows  one  of  several  methods  of 
connection,  of  which  choice  might  be  made. 

That  portion  of  the  valve-rod  which  includes 
the  bridle,  and  passes  within  the  steam-  chest  and 
stuffing-boxes,  is  seen  in  Yi^.  93.  This,  being 
small,  had  better  be  forged  solid,  and  the 
rectangular  hole  made  by  drilling  around  and 


fiHng.  The  spindle  ends  had  better  be  turned 
before  the  inside  of  the  bridle  is  cut  out.  If  the 
process  is  reversed,  the  inside  must  be  bridged 
with  a  bar  of  wood  to  prevent  it  from  bending 
inwards  when  between  centres. 

The  valve  (Fig.  91^  is  cut  from  a  plain  piece 
of  wood,  allowance  oeing  made  for  shaping  or 


C.  Bond,  of  Bromley,  Kent,  may  have  hit  upon 
it  in  the  specification  desciildng  his  recent 
patent.  He  says  his  invention  relates  to  an  im- 
proved process  for  the  true  reproduction  of  the 
colours  of  nature  in  a  comi)o\md  photographic 
print,  and  has  for  its  object  tin*  obtaining  of  the 
required  results  by  natural  moans,  without  the 
use  of  the  brush  or  any  manual  application  of 
pigments,  such  as  erystoleum,  to  the  finished 
prmts.  In  carrying  the  invention  into  practice, 
Mr.  Bond  takes  three  plate- gla^s  troughs,  com- 
posed of  two  thin  sides  cemented  together  round 
the  rims,  and  held  apart  by  narrow  strips  of  plate 
glass  of  suitable  thickness,  and  fills  these  with 
liquids,  each  of  such  colour  as  will  transmit  al 
solar  rays,  except  those  forming  one  of  the 
primary  colours.  Thus  the  first  will  be  filled 
with  a  green  solution — ^prefers ibly  chlorophyll  in 
alcohol — ^which  transmits  all  rdys  but  red ;  the 
second  with  an  orange  solution — preferably  ferric 
sulphocyanide— which  transmits  all  but  blue: 
and  the  third  with  a  purple  or  puce— preferably 
aniline  puce  dye — which  transmits  all  but  yellow ; 
or  he  fills  the  three  slides  with  such  other  liquids 
as  shall  be  found  to  possess  these  properties.  The 
first  of  these  colour  screens  is  now  hung  by  loops 
attached  to  ita  upper  comers  immediately  inside 
the  lens  of  a  camera,  and  a  colour-sensitive 
gelatine  dry -plate  is  exposed  behind  it,  giving  as 
a  result  a  picture  in  which  the  red  solar  rays 
have  had  no  effect  at  all.  With  the  second  screen 
a  picture  is  obtained  in  which  no  blue  rays  take 
effect,  and  with  the  third  no  yellow  rays  take 
effect.  On  developing  these  images,  certain 
striking  differences  are  noticeable  between  each. 
From  these  negatives,  prints  are  next  taken  by 
contact  on  paper  coated  with  bichromatised  gela- 
tine, or  on  glas^  coated  in  the  same  manner — 
collotype  process — and  in  the  former  case  the 
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mage  is  transferred  to  the  lithographic  stone. 
Each  picture  is  now  inked  up  with  roller  and 
Uthogi^phic  ink  of  a  transparent  and  brilliant 
character,  complementary  in  colour  to  the  colour 
of  the  screen  under  which  the  negative  was  ex- 
posed. Each  colour  is  next  printed  in  turn  on  to 
the  same  piece  of  paper,  exactly  as  in  chromo- 
lithography,  and  the  result  is  thut  the  red  ink 
takes  those  parts  of  the  picture  whore  nothing 
showed  through  the  green  screen,  and  no  effect 
was  produced  on  the  green  pLite.  The  blue  ink 
takes  the  parts  where  the  orange  cut  off  the  light, 
and  the  yellow  ink  those  parts  obliterated  by  the 
purple  screen.  The  resulting  poi^t,  if  the 
colours  of  the  colour  screens  and  of  the  inks  have 
been  exactly  balanced,  will  be  found  to  portray 
all  the  colours  of  nature,  as  the  secondary  and 
tertiary  colours  and  the  deep  tones  of  the  shadows 
wiU  be  correctly  given  where  the  pure  primary 
tints  overlap.  These  coloured  pictures  may  also 
be  printed  in  gelatine  tissue,  stained  to  the 
requisite  colours  after  development  with  anilino 
or  other  dyes,  and  the  three  skins  superimposed 
for  Diiigic- lantern  sHdes  and  the  like. 


MEn)nroE£'s  impbovements  nr 

GAS    STOVES. 

TUE  improvements  in  gas  stoves  described 
below  form  the  subject  of  a  patent  obtained 
in  this  country  by  Prof.  fir.  Heinrich  Meidinger, 
of  Carlsruhe,  in  the  Grand  Duchy  of  Baden, 
Germany.  The  chief  object  of  the  invention  is 
to  provide  a  stove  that  will  give  a  good  heating 
effect  with  gaseous  fuel.  Prof.  Meioinger  causes 
the  hot  products  of  combustion  of  the  fuel  gjis  to 
ascend  vertically  through  a  narrow  channel  or 
passage,  the  transverse  section  of  which  has  the 
form  of  a  slot,  and  which  may  be  formed  by 
approaching  to  each  other,  to  a  distance  of  about 
liu.  more  or  less  two  metal  plates  or  sheets. 
Owing  to  the  large  surfaces  formed  of  good  con- 
ductors of  oiiloric  offered  by  a  passage  or  tube  of 
the  shape  above  described  to  a  given  volume  of 
the  products  of  combustion,  the  passage  cools  the 
hot  gasod  or  products  of  combustion  to  a  con- 
siderably higher  degree  than  a  wider  passage, 
for  instance  a  cylindrical  one,  having  its  sides 
malTc  of  the  same  material.  Stoves  in  which  the 
gaseous  products  of  combustion  are  caused  to 
HSL«nd  through  a  passage  of  slot -shaped  trans- 
verse section  cannot  however  bQ  heated  by  means 
of  the  ordinary  solid  fuels  for  several  -reasons, 


amongst  others  the  unavoidable  obstruction  of 
the  passage  by  soot  and  ashes.  It  is  true  that 
petroleum  may  be  utilised  for  heating  such  stoves, 
provided  that  the  formation  of  soot  be  prevented 
by  suitably  constructed  lamps ;  but,  on  the  other 
hand,  this  arrangement  would  render  the  service 
of  the  heater  too  complicated. 

In  the  improved  stove  the  patentee  combines 
the  vertical  passage  or  flue  at  its  lower  extremity 
with  a  larger  chamber  open  at  the  bottom  and 
acting  as  a  combustion  chamber,  and  at  its  upper 
extremity  with  a  large  closed  chamber  in  which 
the  products  of  combustion  collect,  and  which  is 
provided  with  a  smoke  pipe  which  conveys  the 
cooled  gases  into  a  chimney- 

In  a  stove  constructed  in  the  above -described 
manner  the  sides  of  the  passage  will  always 
present  identical  temperatures  at  given  heights, 
and  from  bottom  to  top  the  temperature  rapidly 
decreases.  Thus  for  instance,  in  a  stove  of  this 
kind,  the  lowermost  portion  of  the  two  sides  may 
be  heated  nearly  to  red  heat,  while,  in  the  height 
of  about  3  feet,  one  may  without  danger  touch 
the  sides  of  the  stove  with  one*s  hands.  It  is  a 
well-known  fact  that  a  wide  cylindric  tube  would, 
under  similar  conditions,  present  at  the  height 
named  nearly  the  same  temperature  as  at  the 
lower  extremity.  The  improved  stove  is  con- 
structed either  of  plane  plates,  or  in  the  form  of 
an  annular  cylinder,  and,  moreover,  it  may  be 
provided  with  a  surrounding  casing  to  prevent 
annoyance  by  reason  of  the  heat  radiating  from 
the  highly  heated  metallic  surfaces. 

Fig.  1  IS  a  vertical  central  section  of  a  cylin- 
drical stove,  the  surrounding  casing  being  omitted. 
Fig.  2  is  a  horizontal  section  on  the  line  x  x  Fi^. 
1.  Fig.  3  is  a  vertical  central  section  of  a  modi- 
fication. Fig.  4  is  a  transverse  section  of  the 
top  portion  of  the  stove.  Fig.  5  is  a  horizontal 
section  on  line  y,  y.  Fig.  4. 

The  stove  rests  on  feet  a  between  which  the 
air  freely  enters  the  inner  space  of  the  heater. 
By  the  outer  cylindrical  side  b  and  the  inner 
cylindrical  side  e  is  formed  an  annuLor  slot- shaped 
passage.  The  distance  between  the  sides  is  from 
about  iin.  to  l^in.  ;  but  preferably  less  than  Jin.  ; 
when  formed  more  than  Ijin.  the  calorific  effect 
is  greatly  diminished.  In  order  to  maintain  the 
two  aides  b  and  e  at  the  same  distance  apart, 
either  or  both  of  them  are  provided  with  radial 
ribe  d ;  according  to  the  dimensions  of  the  stove 
from  four  to  eight  or  other  suitable  number  of 
such  ribs  are  provided.  The  inner  cylindrical 
side  0  is  connected  at  its  lower  extremity  with  a 


conical  portion  /,  whereby  the  annular  comlu-- 
tion  chamber  is  formed.  Within  thischamte 
is  arranged  an  annular  ^as  pipe  g  prorided  viti 
numerous  burners,  the  intervals  between  whi : 
are  so  small  that  the  gas  streaming  forth  fnn 
all  the  burners  is  gradimlly  lit  as  soon  as  the  j-i 
of  gas  near  the  fire-door  h  ia  lighted,  'fhii*  iIkt 
h  may  be  glazed  or  provided  with  a  mica  i*:. 
so  as  to  make  the  burning  gas  flames  visibk  fr-2 
without. 

At  its  top,  the  inner  cylinder  e  terminates  Iv  a 
cylindrical  portion  t  of  smaller  diameter,  an. 
provided  with  a  flange,  y,  that  connects  it  u«  tb* 
outer  cylin(Wcal  side  b.  In  this  manner.  .? 
ATinnlftr  chamber  is  formed,  where  the  coolii 
products  of  combustion  collect  before  cs^ipi:^ 
through  the  smoke-pipe  k.  For  th«  purpwc  e 
allowing  the  gases,  which  enter  the  portions 
the  collecting  chamber  opposite  to  the  exit  pij^ 
A",  to  flow  directly  to  this  pipe,  a  passage  or  tsl< 
m  is  provided  inside  the  cylinder  i. 

It  will  be  readily  understood  that  instead  i 
forming  the  combustion  chamber  andthecollectiiii 
chamber  for  the  products  of  combustion  by  eat- 
rowed  portions  of  the  ends  of  the  inner  cylindn  i! 
side  Cj  they  may  be  formed  by  providing  poitio:^ 
of  a  larger  diameter  at  either  end  of  the  outer 
tube  b.  Within  the  cylinder  r,  which  is  openij 
its  upper  and  lower  extremities,  arc  arrang^ 
one  or  more  metal  plates  or  sheets,  as  shown  j: 
n  ;  this  plate  or  plates  extend  from  the  top  of  ti' 
cylinder  <r  to  the  bottom  edge  of  the  conicul  pec- 
tion/.  On  being  heated,  the  pkte  n  adds  to  ti^ 
surface,  which  imparts  caloric  to  the  current  c: 
air  continually  passing  through  the  cvlinder 
The  improved  stove  is  moreover  provided  with » 
head  or  corona,  o,  and  a  carved  lid  or  cover,  f- 

Fig.  3  shows  a  modification  wherein  both  t.ici 
of  the  same  are  kept  apart  at  an  unrara'- 
distance  by  means  of  vertical  ribs  fonnt^  oc  - 
suitably  attached  to  either  the  one  orthei>tt^ 
side,  or  partly  to  one  side  and  portly  to  the  otw 
side.  The  improved  jp;a8-stoves  may  be  ra^ 
either  of  sheet  iron  or  of  cast  iron,  or  other  ict* 
able  metal,  and  they  may  be  either  enamelled  t 
not. 


THE 
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KM.B."    PATEHT    POCBI 
OALVANOHETEB. 

THE  above  name  has  been  given  to  a  ^.^ 
pocket  -  galvanometer     made    by   wxf 
Mondham,  and  Co.,  of  Bristol,  and  shown  c 
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three  airangexnexits  in  the  annexed  illTistra- 
tions.  The  inBtrument  is  intended  for  those 
who  require  a  small  measuring  g;alTanomi'ter, 
that  can  be  carried  in  the  pocket  and  be 
used  on  every  occasion  for  testing  with 
cmrents  up  to  one  ampere.  It  is  therefore  5") 
designed,  that  while  it  can  be  used  as  a  practical 
instrument  for  simple  line  and  battery  toting,  it 


Fio.  1. 

can  also  be  used  for  the  absolute  measurement  of 
currents.  To  the  amateur,  who  may  be  experi- 
menting with  batteries  of  unknown  resistance,  or 
leads  of  questionable  condition,  and  the  electric 
bell  fixer  it  will  be  found  very  useful ;  for  while, 
with  the  dial  in  one  position,  tests  can  be  made  of 
line  wire  for  continuity  or  of  the  batter\*  for 
approximate  efficiency,  with  the*dial  turned  half- 
round  so  as  to  bring  the  lower  half  uppermost, 
each  individual  cell  can  be  tested  for  strength  of 
current,  and  a  faulty  cell  easily  detect^  and 
removed  from  the  battery.  The  galvanometer  is 
made  in  two  distinct  parts,  in  wmch  consists  its 
novelty ;  the  front  portion  carries  the  magnetic 


FiQ.  2. 

needle  and  graduated  dial,  and  is  capable  of 
rotation  round  its  centre,  its  edge  being  milled  to 
admit  of  easy  movement ;  the  back  part  or  case 
contains  the  bobbins,  which  .  are  wound  with 
copper  wire  to  two  measured  resistances,  and  in 
front  of  these  bobbins  the  needle  swings.  One 
half  of  the  dial  is  graduated  in  degrees,  while  the 
other  i>ortion  represents  an  equally  divided 
ampere,  and  the  oial  may  be  rotated  so  as  to 
bring"  either  half  uppermost,  the  needle,  of  course, 
remaining-  in  a  vertical  position.    That  part  of 


Fio.  3. 

the  dial  g^duated  in  degrees  should  be  used 
uppermost  when  it  is  required  merely  to  test  a 
lijie  wire  or  a  battery,  as  with  an  ordinary 
detector  galvanometer.  The  other  portion  of  the 
dial  should  be  used  uppermost  when  it  is  desired 
to  find  the  strength  of  the  current  given  by  any 
one  individual  cell ;  this  is  indicated  in  milli- 
amp^reSy  and  the  instrument  will  measure 
currents  up  to  1,000  milliampdres  or  one  ampere. 
In  Fig".  ^  1  the  instrument  is  shown  with  its  two 
graduations,  that  part  divided  into  degrees  being 
uppermost.  Galvanometers  are  also  supplied  in 
^ases,  as  showninFig.  2;  this  is aoairai^ged  that 


the  vertical  portion  against  which  the  instrument 
is  fixed  is  removable,  and  fits  down  into  the  tray, 
which  gives  it  the  protection  it  requires;  the 
galvanometer  can  thus  be  carried  in  the  tool  bag 
without  fear  of  being  damaged,  and  tests  Can  be 
very  easily*  and  conveniently  made  by  means  of 
the  termmals  in  the  case.  Another  method 
adopted  for  mounting  the  galvanometer  is  repre- 
sented in  Fig.  3,  and  so  mounted  it  can  be  used 
as  a  laboratory  galvanometer,  connections  with 
the  terminals  ^eing  made  through  the  stem. 


HEAT-EVGIHES  OTHEB  THAN 
8TEAM.-V.* 

As  most  of  you  know,  gas-engines  have  received 
great  oonaideration,  both  from  scientific  and 
from  practical  men.  They  have  been  subjected  to 
expenment  in  p^lmost  every  direction,  and  I  suppose 
there  ia  scarcely  any  apparatus  used  by  the  engineer 
whidi,  as  a  fa<^,  has  been  more  elaborately  investi- 
gated, and  about  which  more  has  been  written. 
There  is  no  doubt  that  it  is  largely  due  to  this,  and 
to  the  increasuig  demand  for  an  economical  small- 
|)ower  engine,  arising  from  the  increasing  needs  of 
civilisation,  that  the  gas-engine  owes  its  present 
advanced  position.  Fiuther^  there  is  no  douot  that 
it  is  in  such  engines,  combming  within  them  the 
theoretical  and  vie  practical  advantages  necessary 
for  a  motive-power  heat-engine,  that  the  elemeuis 
of  future  success  are  contain^.  The  gas-engine  is 
the  product  of  many  minds,  and  of  the  long- con- 
tinued assiduous  labour  of  manv  men.  It  ia  one  of 
the  best  practical  examples  of  uie  successful  atten- 
tion of  the  engineer  to  minor  details.  It  is  true  it 
owes  some  of  its  rapid  advance  to  its  rival,  the 
steam  -  engine.  The  steam  -  engine  has  enabled 
many  improvements  in  the  mode  of  performing 
mechamoLl  work  to  be  attained,  and  this  has,  no 
doubt,  helped  the  development  of  the  gas-engine. 

Althongn  gas-engines  oiffer  widely  among  them- 
selves, yet  they  are  alike  in  one  respect,  and  that 
is,  they  are  all  "internally  fired'*  engines.  In 
them  the  working  agent  is  air.  which  is  neated  by 
the  combustion  of  coal  or  otner  combustible  gas 
mixed  with  it  in  the  power-cjrUnder  itself — i.e.,^  in 
all  of  them  the  heat  is  communicated  to  the  working 
agent  directly,  and  in  the  power-i^linder  itself,  and 
the  boiler,  or  its  equivalent,  is  entirely  absent. 

Further  than  this,  the  true  working  agent— the 
air — ^is  already  a  gas,  and,  therefore,  none  of  the 
heat  put  into  it,  by  combustion  of  the  fuel  with 
which  it  is  mixed,  is  absorbed  in  the  form  of  latent 
heat,  as  it  is  in  tne  steam-engine,  where  we  have 
the  fluid  (water),  which  has  to  be  turned  into  the 
gas  (steam)  before  we  can  use  it  in  the  heat-engine, 
requiring  for  this  transformation  a  certain  amount  of 
"unutilisable'' — if  I  may  coin  a  word — ^heat.  In 
the  gas-engine  there  is  no  absorption  of  heat  due  to 
this  "  latent  heat  of  vaporisation."  Theoreticallv, 
if  we  had  materials  of  which  we  could  construct  the 
working  cylinders  of  our  gas-engines  which  did  not 
absorb  any  of  ti^e  heat  develoiMd,  and  if  we  could 
overcome  the  consequent  difficulty  of  premature 
ignition  from  the  hot  sides  of  the  ^wer  cylinders, 
and  other  difficulties,  such  as  I  pomted  out  to  vou 
when  talking  of  the  ideal  heat-engine  of  Camot,  it 
should  be  possible  to  obtain  nearly  the  whole  of  the 
effidency  due  to  the  difference  between  the  tem- 
perature of  combustion  of  the  mixture  of  air  and 
coal-gas  used  in  the  cylinder — viz.,  some  3,500^ 
Fahr.  absolute— and  the  temperature  of  the  exhaust, 
which  should  then  be  at  least  as  low  as  that  of  the 
atmosphere — say  530^  Fahr.  absolute.  It  is  need- 
less for  me  to  tell  jou.  such  an  efficiency  as  this  is 
not  likely  to  be  attained. 

Time  will  not  allow  of  our  considering  the  various 
theories  which  have  been  propoundea  as  to  the 
completeness  of  combustion  of  the  gases  in  the 
engme  cylinder,  nor  can  we  stop  to  consider  the 
questions  of  disassodation  of  the  gases  due  to  the 
hiffh  temperatures  of  combustion.  I  shall  only 
rSer  to  these,  in  so  far  as  they  are  illustrated  l^ 
the  results  which  are  obtained  in  practice. 

It  is  true  of  engineering  matters,  as  it  is  of  almost 
all  other  things  in  this  world,  that  you  cannot  get 
something  for  nothing;  and  we  shall  find  that, 
while  the  economical  advantages  of  eliminating  the 
boiler  from  the  gas-engine  is  apparent,  yet,  because 
we  obtain  this  savanta^.  we  are  saddled  with  cer- 
tain disadvantaffes,  which  to  some  extent  counter- 
balance tiiis.  Tliese  disadvantages,  which  arise 
from  eliminating  the  boiler,  were  of  much  greater 
importance  in  the  earlier  days  of  ns-enffines  and  of 
gM-engine  construction.  I  will  not  delay  about 
uiese  now,  but  will  deal  with  them  as  we  get 
further  on  with  this  most  interesting  portion  of  our 
subject.  Further,  I  told  you  last  week  that  air  was 
one  of  the  worst  conductors  of  heat  which  we  know. 
This,  which  was  a  disadvantage  in  the  hot-air 
engine,  we  shall  find  is  a  practical  advantage  in  the 
gas-engine. 
The  earliest  gas-engine  of  which  I  have  been 

*  Extrscted  from  the  Cantor  Iie«tui«fl  delivered  by  Mr. 
H.  Gbabax  Habbin,  M.Inst.C.E.,  before  the  Sodefcj  of 


able  to  get  any  record  is  one  proposed  by  a  M.  do 
Bivaz,  who.  in  1807»  described  an  engine  which  waa 
to  be  used  for  driving  a  carriage  on  common  rQa«ls. 
[Since  the  above  was  written,  I  find,  in  a  paper  by 
M.  Edouard  Delamare-Deboulleville^  read  at  the 
meeting  of  the  Institution  of  Mechamcal  Engineers 
in  July  of  this  year^  that  a  reference  to  a  gas-engine 
was  published  by  John  Barber  on  the  31st  Octooor, 
1791.]  Hydrogen  gas  was  the  medium  by  which 
the  heat  was  to  be  obtained,  for  at  that  time,  as 
you  are  aware,  illuminating  gas  was  not  known. 
From  this  time  forward  many  patents  were  taken 
out,  and  many  suggestions  and  investigations  wero 
made ;  but  it  was  not  until  the  years  18(30-61,  when 
another  Frenchman,  M.  Lenoir,  patented  and  in- 
troduced his  ga&- engine,  that  any  noteworthy 
{)ractical  success  was  obtained.  Lenoir  was  foU 
owed,  in  I860,  by  Hugon,  and  many  engines  on 
both  these  systems  were  constructed  and  put  into 
succesiCful  practical  work,  and  some  of  them  are  at 
work  even  to  this  day. 

The  first  of  Lenoir's  patents  is  dated  ISfiO,  No. 
335.  This  eneine  consisted  of  an  engine  similar  to 
an  ordinary  horizontal  steam-engine,  having  tho 
piston,  piston-rod,  connectinff-rod,  and  crank- shaft, 
which  these  engines  usually  nave.  On  each  side  of 
the  cylinder,  however,  there  is  a  slide-valve,  each 
valve  being  worked  by  an  eccentric,  strap,  and  rod. 
These  slide-valves  are  not  contained  m  cases  or 
chests,  as  is  the  ordinary  steam- valve,  but  they 
are  held  against  the  faces  on  the  cylinder  by 
springs  or  adjustable  screws.  The  mixed  charge 
of  gas  and  atmospheric  sir  ia  brought  to 
the  cylinder  by  means  of  a  pipe,  which,  iu  a 
oertam  position,  of  that  one  of  these  valves  which 
is  the  inlet,  communicatos  through  an  opening 
directiy  with  the  cylinder.  The  exhaust  takes 
place  through  the  second  valve,  and  the  firing  of 
the  explosive  mixture  was  done  by  means  of  an 
dectric  spark. 

The  engine  worked  as  follows: — The  piston 
moved  forward  for  a  certain  portion  of  its  stroke, 
drawing  in  the  mixed  charge  of  gas  and  air,  and 
then  this  charge  was  fired  by  an  electric  spark  due 
to  a  contact  made  at  the  rij^ht  moment  by  the 
engine  itself,  and  the  expansion  of  the  hotgases 
propelled  the  piston  to  the  end  of  the  stroke.  There- 
upon the  exhaust  valve  opened ;  the  fiywheel 
carried  the  engine  on,  and  as  the  piston  returned,  a 
mixed  diarge  of  gas  and  air  was  drawn  in  on  tiie 
&ont  nde  ox  the  piston ;  this  diarge  was  fired ;  the 
piston  was  driven  back  to  the  back  end  of  its  stroke ; 
the  exhaust  valve  for  the  front  end  of  the  cylinder 
was  opened ;  the  inlet  for  gas  and  air  to  the  back 
end  of  the  cylinder  wa^  then  opened,  as  the  flywheel 
carried  the  piston  on.  tiie  fredi  charge  for  the  back 
end  was  drawn  in ;  tnis  was  fired,  and  so  on.  The 
Lenoir  engine  was  practically  similar  to  an  ordinary 
hiffh-pressure  double-acting  steam-engine,  with  a 
valve  airanged  for  the  admission  of  an  explosive 
mixture  of  gas  and  air  at  the  ordinary  atmospheric 
pressure  at  mch  end  of  the  cylinder,  and  with  means 
provided  for  igniting  this  explosive  mixture  elec- 
trically at  the  proper  moment,  and  with  another 
valve  arranged  to  allow  of  the  exhaust  of  the  ex- 
ploded gases.  The  great  difference  between  the 
steam-engine  and  the  Lenoir  eneine  being  that  ia 
the  latter  about  one-fourth  of  each  stroke  waa 
inoperative  for  power  puxposes,  the  movement  of 
the  piston  during  ttds  poruon  of  the  stroke  being 
utilised  to  draw  into  tne  cylinder  the  charge  of 
erolodve  mixture. 

There  was  provided  around  the  cylinder  of  the 
engine  a  water  jacket,  through  which  cooling  water 
was  allowed  to  circulate,  so  that  the  surplus  heat 
senerated  by  the  explosion  might  be  carried  off 
from  the  cylinder,  and  that  thus  the  surface  of  the 
cylinder  mi^ht  be  kept  cool  enough  to  allow  of 
efficient  lubrication. 

As  I  have  told  you,  in  this  engine  of  Lenoir's, 
the  explodon  was  caused — or,  to  use  the  commonly 
accepted  term,  the  '* firing"  was  done — by  an 
decmc  spark.  Oreat  difficulties  were  experienced 
with  this  in  practice,  as  it  reauired  careful  manipu- 
lation and  adjustment,  ana  frequently  failed  to 
caused  explodon,  or  * '  missed  fire.' ^ 

[Mr.  Graham  Harris  then  went  on  to  de8<»ibe 
the  most  useful  of  the  various  devices  which  have 
been  introduced  (but  which  it  is  unnecessary  to  say 
anything  about,  as  full  details  can  be  found  in 
back  volumes),  and  then  proceeded  to  speak  of  the 
improved  Otto.] 

Let  us  now  condder  that  further  improvement 
made  by  the  inventor  of  the  Otto  and  Langen  free- 
piston  engine,  which  has  rendered  the  gas-engine 
the  admirable  apparatus  for  its  purpose  which  it  is. 
This  improvement  condsted  in  so  arranging  the 
**cyde''of  operations  and  the  proportions  of  the 
length  of  the  cylmder  and  the  stroke  of  the  piston 
that  the  gaseous  mixture  in  the  cylinder  is  com- 
pressed and  stratified— that  is  to  say,  in  the  im- 
proved Otto  engine  (more  commonly  now  known 
as  the  Crosdey  engine)  there  is,  dose  to  the  piston 
when  explodon  takes  place,  a  layer  of  the  products 
of  combustion  from  the  previous  stroke  (these  pro- 
ducte  of  combustion  being,  as  you  will  realise, 
incapable  of  themsdves  burning),  and  that  then 
then  is  a  layer  of  weak  explodve  mixture,  and  the 
eharge  geto  stronger  and  stronger  of  gas,  due  to 
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..   _o  cjlinder  JB  reached,  and  hsTB, 

where  ignilioa  takes  pli    "     " ' 

itiDDgeet. 

Further  than  this,  the  airaneement  ol  the 
"  cycle  "  is  such  tint  the  effidencr  and  economy  ' 
the  onpine  are  increased  by  the  fact  that,  prior 
eiploBion,  the  inlet-Talve  has  been  closed,  the 
rtratifled  charge  has  been,  bo  to  say,  bottled  up  in 
the  cylinder,  the  piston  has  come  bacliwards,  and 
the  Btratifled  charge  has  been  compressed  so  that, 
at  the  moment  of  ojmbuation,  it  haa  a  pressure  of, 
say,  4aib.  on  the  square  inch. 

Thia  compression  will,  according  to  the  second 
law  goserning  the  expansion  of  gaaes,  give  you,  for 
an  equal  increment  of  heat,  a  pressure  Tery  much 
in  eicess  o(  tljat  which  would  anse  if  there  were  -  - 
oomprenBion  ;  anil  the  stratification  will  giye  you  _ 
ehargft  of  gaseous  mi^ure  which  will  readily  icnite 
at  that  part  where  it  is  richest  of  gas,  and  will 
bum,  not  with  explosion,  but  only  wiUi  Tery,  it 
may  be  with  ostremely,  rapid  burning,  and  where 
the  power  generated  by  combustion  will  thas  be 
■oioewhat  gradually  applied  to  the  piston,  and 
through  it  to  the  crenk-ihitft. 


AH  mPBOVEDAPPAaATUBFOEUSE 
IS  DSYIHG  COMBUBTIOir-TirBES, 

THE  following  description  of  an  improved  appa- 
ratus for  drying  combnstion -tubes  is  sent  ui 
by  Augustus  E,  Dixon.  H.D.,  F.C.S.,  Anistant 


SISPLE   SCIENTIFIC   EXPESI- 

MEBTS,* 

ExparlmeiitB  with  Eegn. 

SOME  of  the  phenomenaof  Suid  friction  may  ' ' 
beautifully    shown    by   very    simple    tiy 
monta  derised    by    Sir  William    Thoroson. 
materials  neceesarr  are  two  eggs — one  ra 
other  hard  boiled  ;  "two  rubber  bands  of  suc^    .     . 
aa  to  dasp  an  egg  firmly  when  slipped  on  . 
wise ;  two  thin  steel  wires,  about  the  size    ■  \:  ■■ 
sometimes  used  as  E  stHngs  on   gnito  -     :'•■■'    • 
mirror  or  a  large  plate,  or  other  smoo- 1        .  r 
with  a  ledge  around  it  to  prevent  the  -     -  r 

From  a  gas  fixture,  or  other  conv   :  i.;   ■-  , 
the  two  wires  are  hung,  and  to  t'     '•  -  \   .   ' 
each  one  is  fastened  one  of  the  ru      <   '  .  , 
these  hxip  the  eggs  are  dipped. 
aies  vertical,   as  sSown .  in  Fig,  i ;  -       ji 

egg  in  the  fingers  of  each  hand, '.:         .-e  g 


pi'pa  ia  each  hand,  and  ifta  eiUkiig 
-  i|  blowing  through  themmutt  «  tinv  r, 
.  i.'.t  they  are  empty,  puts  them  bmU'iI 
'  .,  MmFiB.  2,  and  at  once  promdiiodn. 
I  J  -  of  amoLe  from  them.  The  iii«r«t  im  ir, 
.'  ay  will  at  once  rightly  gaeai»<->  — '-'  .> 
■  is  slightly  moisteoM  inside  tr 
.,  and  the  other  n  '" 


le  win  hjirofUtr/ 


for  use  In  combustion  analysis,  by  heating  in  A  gas 
or  other  oven,  and  withdrawing  the  contained  air 
at  intervals,  is  tedious  and  open  to  the  objection 
that  dust  is  very  apt  to  be  introduced.  The  method 
of  passing  the  tabe  backwarde  and  forwards  throngh 
a  laive  gas-Qame,  while  a  current  of  alrismaiD- 
tained  through  the  former  by  means  of  a  loot- 
blower,  though  rapid  and  otherwise  efSdent,  is  still 
more  open  to  the  objectioD  stated :  for  the  foot- 
blower  IS  necessarily  placed  upon  the  floor,  whence 
it  readily  picks  up  the  hghter  particlea  of  solid 
matter  which  are  near  the  valve. 

I  indole  a  rough  sketch  of  a  simple  piece  of 
apparatus  by  which  the  entrance  of  dust  mto  the 
combustion -tnbe  is  completely  prevented,  while  the 
advantage  of  using  the  foot-blower  is  retained.  It 
cooBsts  of  a  box  of  the  form  shown  in  the  figure, 

turned  ont  of  boiwood,  and  made  in  tw~ 

sponding  pieces,  one  half  fitting  air-tight 
other.     A  disc  of  wire  gauze  ■■  J— "t^J 

distal  opening,  and  the  space  ... r--- — ~  ""■= 

of  the  disc  packed  with  clean  cotton  woo!.  The 
inlet  tnbe  is  connected  with  the  delivery  tube  of  the 
fool-blower,  while  the  exit  tube  is  attached  to  a 
clean  piece  of  robber  tubing  about  6tt.  long.  The 
latter  mlurn,  is  connected  with  the  long  narrow 
RUfffl  tube  which  is  used  in  blowing  oat  the  moisture 
from  the  heated  combustion -tube.  These  three- 
fitter,  rubber  tube,  and  glnss  tube— are  kept  ex- 
clusively for  the  purpose  alluded  to,  and  are  ready 
for  use  at  a  momBufs  notice.  I  have  had  the  appa- 
ratus  for  some  time  in  use,  and  find  that  it  works 
verv  satisfactorily . 

_  [Dr.Diionaayainanototousthattheapparatus 
IS  easBy  oonstructod,  and  efildent.  and  be  thinks  it 
may  prove  useful  to  some  of  our  chemical  readers  ] 


a  inserted  near  the 


Fid.  2. 

clouds  of  amoke  are  merely  fumes  of  sauaoidrL's 
chloride  formed  by  the  combination  of  the  Tipc^ 
-f  the  two  dicmicala. 

An  effective  way  to  show  the  same  expviiPQLt  v 
„  clara  is  to  blow  acress  the  maalhs  of  two  t»ltS» 
^ntaining  strong  ammonia  and  hydtodilDrii;  trt,. 


Fio.  1. 

turned  once  or  twice  round,  and  then  let  go.    The 

emp  show  a  surprising  dUferance  in  bSiaviour, 
The  boQed  egg  keeps  twisting  to  and  fro,  after  th* 
manner  of  a  t:>raionj>endulum,  while  the  raw  on( 
comes  almost  inunediatdy  to  rest.  The  explanation 
is  easy.  The  hard-boiled  egg.  being  rigid  through- 
out, tumsasawhole,  while  flie  raw  egg,  being  soft 
inside,  has  only  its  ahell  moved  by  £e  tormon  of 
the  wire,  the  contents  remaining  stationary,  because 
of  their  greator  inertia.  The  diell  is  thus  made  to 
rub  to  and  fro  on  its  oontenta,  and  being  very  lieht, 
soon  brought  to  rest.  n       )  "e    • 

Sir  William  Thomson  has  used  this  experiment 
•  illustrate  one  of  the  proofs  that  the  interior  of 
the  earth  is  solid.  If  the  earth  consisted  of  a  thin 
shell  or  crust  of  hard  rocks  surrounding  a  fluid  or 
pasty  nudeus,  as  has  been  until  recently  generally 
taught,  he  says  that  the  observed  swinging  and 
iwaying  motions  of  the  iorth's  axis  in  precession 
md  nutation  would  be  impossible.  Any  auch 
notion  would  soon  be  stopped  by  interior  friction. 
Place  the  eggaon  the  mirror  or  plate  and  try  by  a 
sudden  twist  with  the  fingers  to  spin  them  on  end 
like  tops.  With  the  boiled  ^g  one  readily  succeeds, 
!"■'  the  raw  egg  will  hardly  make  a  singfe  rotation 


lainingatrast. 


.   _ side.     The  finge 

merely  moved  the  abell,  theinside  remii 
Prof,  Mendenhall  has  remarked  that  I  .  _    __ 

"ution  to  Columbus'  problem — 


The  third  experiment  is  the  one  that 
greatest  surprise.  The  boiled  egg  is  mnin  on  its 
aide  on  the  glass,  and  the  palm  ofthe  hand  is  then 
gentlj'  brought  down  upon  it  for  an  instant.  The 
"itation,  of  couTBe,  stops  at  once.     But  when  the 

me  thing  is  tried  with  the  raw  eifg,  as  soon  as  the 
liand  that  stops  it  is  removed,  its  rotation  begins 
again.  In  this  case,  when  the  shell  is  stopped,  its 
fluid  contents  remain  in  motion,  and,  rubbing 
against  it.  set  it  in  motion  when  th6  hand  is  taken 
away.  It  astonishes  one  to  find  how  long  the  egg 
may  be  held  still  before  this  effect  slops. 

Smoking  bh  Empty  Fip«. 

A  neat  adaptation  of  a  familiar  chemical  experi- 
ment is  now  being  shown  by  travelling  conjurers. 
The  performer  comes  forward  with  a  common  clay 


and  placed  in  line  with  the  lips,  as  diovn  is  tbtFu 
A  large  room  may  thus  be  filkdwiUidawfiuiiQ^ 


tit 


DETAILS  OF  SWEET'S  16in.  MODI 
LATEK* 
1HE  novel  features  of  the  foot-stock  an  prji- 
cipotly  in   its  general  form,  in  the  d«vi<T  t-j 
'in^g  it  ont  of  the  true  plane,  andinUieoji:' 
pression  sleeve.     The  centre  in  Fig,  34  i>  the  B!i: 
~~  that  in  the  head-st«ok,  and  is  mterchsa^ll^ 
driUing for  the  screw  and  centre,  Elockiilef;^ 
shown  at  H,  for  a  nut  for  the  centre  to  screw  111.. 
A  steel  doeve    S,  is  left  fitted  to  the  ipdk.isJ 
the  casting  is  bored  large  enough  to  recein it.  it 
9in.  long,  and  is  conioaJ  at  each  end.    Thest  nnw 
'"— mterparts  in  the  casting  at  TT.    Theilemi' 
—  in  four  parts  at  the  en&,  to  allow  matncliiC' 
01  the  diameter,  and  is  caused  to  travel  eadinflF  by 
the  nut  N,  and  handle  H,  Fig.  34,  dsiilioniJi 
transverse  flection  AB  at  N,  Fig.  35.    Thithrtii 
in  this  nut  has  a  pitch  of  lin.,  and  is  dinded  mi- 
eight  parts.    A  small  rotatory  movement  of  U>r  m.' 
I  produce  a  comparatively  large  end  mnvefneii 
compremion  occurring  at  points  lo  fii  «!■''■- 
s  an  exceptionally  rigid  support,  and  it  ut^' 
device  for  the  purpose  that  I  have  leeit. 
lie  eccentric  device  for  clamping  to  Uw  beJ  ol 
the  lathe  is  similar  to  many  others  in  use,  ei»p: 
that  the  shaft  is  placed  lengthwise  of  nther  Um 
across  the  bed.    The  foot-stock  leits  on  splM-i'. 
FigB.31and35,  whichisflttedtolhebed.    TieKX 
N'l  which  receives  the  screw  /  for  thetnjis™' 


C  needs  to  be  removed  in  this  operation.    _     . 
-'so  serves  to  bring  the  spindle  to  its  trus  plis'i" 
setting,  by  causiug  praasoce  on  the  sde  oi  tbe » 

The  clamping-block  C,  Fig.  36,  is  lb""  " 
-.■ction  at  C,  Fig.  34.  The  block  has  a  nfC«"  "- ■■, 
under  side  for  the  nut,  and  is  carried  back  anJ  1 1^ 
"vith  plate  P  by  four  projecting  parts  pp.  ^^'-'^ 
^>revent  it  from  catching  during  end  mOTvaf^'-' '-' 
the  foot- stock. 

Id  Fig,  3S,  a  longitudinal  tection  of  the  anaUi 
shaft  is  presonlod.  The  eone  C  and  sleeve  S  i"  "^ 
casting,  the  fast  and  loose  pulleys  brang  fitted  ti>  i> 
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The  iQiaftS'ututoiediDthehuiKsnbyMt-acreirB, 
and  does  tiot  turn.  Holea  tor  okl  reaerroin  ara 
drilled  into  each  end  cf  tbia  ahatt,  and  bciswb  are 
fitted  to  them  at  the  eod,  and  coramtm  oil  holeg  are 
then  drilled  through  the  hangsr  hub  ioto  the  reeer- 
voir  which  lead  out  through  the  aleeve  to  the  loose 
puUey  on  one  end^  and  to  Uie  aleeve  ool;  at  the 
other  end.  Thii  distributea  the  oil  thoroughlj,  and 
is  not  likel;  to  fail  in  its  feeding. 
The  bai  B,  for  abifting  the  belt  on  the  cone, 


dotted  liuea,  where  it 


The  hanger  H  ii  repreaeated  in  aide  eteTatiou  a 
Fis.  39,  and  in  plan  at  Fig.  iO. 

A  brake  block,  b,  forilopping  the  lathe,  ie  ihoir 
on  the  main  ihittar  bar  /',  and  in  aide  elaTation  a 
4,  Fig.  4 

'-    -- ang 

ia  driven  b;  a  aii^Ie  belt,  and  when  the 


atopa,  and  dbea  not  mn  backwards. 

When  the  operator  triihe*  to  change  the  belt  on 
die  upper  oone  he  does  not  hare  to  try  four  or  &*e 
timea  fo  throw  it  and  then  go  for  a  pole.  Wban 
he  wiehea  to  throw  in  the  hack  gear  he  col;  baa 
one  motioo  to  make.    When  he  wiahea  to  boie  ft 
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taper  hole  anj  giyen  taper  to  the  foot  it  is  only 
necenazy  to  aet  the  head-stock  to  the  mark.  When 
he  wishes  to  operate  upon  a  piece  leas  than  4in. 
thick  and  up  to  24in.  in  diameter^  it  will  swing  in 
the  gap  of  uie  lathe,  and  that  without  any  change 
in  the  lathe  either  before  or  after.  When  he  wishes 
to  set  for  any  pitch  screw  he  has  no  gears  to  select 
or  put  on.  Thi&  lathe  cuts  24  standard  threads 
from  3|  to  28,  and  feeds  for  turning  |  as  fast  as 
when  screw-cutting^  so  that  24  fine  threads  can  he 
cut.  In  sorew-cuttmg,  the  slide  may  he  run  hack 
and  forth  by  reversing  the  screw,  or  the  nut  thrown 
out,  the  slide  run  back  by  hand,  and  the  nut 
thrown  in,  without  stopping  the  lathe  at  all. 

Thef orward  feed  andlcross  feed  are  so  proportioned 
that,  if  both  are  tlirown  in  at  the  same  ^e,  the 
cut  will  be  at  the  angle  of  6(fj  and  so  tne  lathe 
centres  turned  correcuy.  If  a  lot  of  pieces  of 
unequal  length  are  to  be  turned  taper,  the  head- 
ato<i  is  setat  theproper  taper,  the  foot-stock  brought 
in  line  with  it,  and  the  work  done  the  same  as 
straight  work,  and  that,  too,  without  moving  the 
foot-stock  centre  out  of  truth.  The  foot-stock  can 
be  removed  from  the  lathe  without  disturbing  any 
part  of  it.     


PBAOnCAL    DETAILS    OF   BLACK- 
SMITHraO/ 

rpHE  form  of  the  wrought-irou  anvil  at  present 
X     in  vogue  appears  to  be  as  well  adapted  to  its 
purpose  as  any  that  can  be  devised.  Let  us  examine 
mto  its  fitness  for  its  uses. 

The  omtre  part,  where  the  greatest  amount  of 
hammering  is  to  be  done,  is  made  solid  from  face  to 
base.  It  is  intcmded  that  mass  shall  be  aggregated 
here  to  the  full  extent  of  the  weight  allowed  to  the 
anvil,  because  it  is  this  juirt  that  is  to  furnish  much 
of  the  inertia,  which  has  by  some  been  considered 
so  essentially  a  prime  qualification  for  this  tool, 
that  it  has  aoquix^  the  name  of  the  anvU  principle, 
and  is  often  so  called  when  its  properties  are 
spoken  of  as  used  or  required  in  mechanical  oon- 
slructions. 

But  there  is  no  kick  in  absolute  inertia:  there 
is  as  much  inertia  in  a  bag  of  sand  as  there  is  in  a 
mass  of  iron  of  the  same  weight,  and  as  the  bag  of 
sand  does  not  manifest  any  qualitv  which  the  anvil 
principle  is  wanted  for,  it  is  easilv  perceived  that 
mertiais  not  all  that  is  required;  that  the  true 
principle  in  question  is  not  only  an  indisposition  to 
move  from  a  position,  a  reaction  ap^ainst  action; 
and  it  is  vexy  plain  that  not  onlv  for  its  inertia,  but 
also  in  a  greater  degree,  for  its  quick  acting  and 
ready  resihence,  that  the  solid  mass  of  iron  extends 
from  the  face  to  the  base  of  the  anvil.  This  is  a 
living  and  active,  always  antagonistic  principle,  and 
to  be  brouffht  to  manifest  its  perfect  condition  in  an 
anvil,  the  oirect  lines  in  which  the  force  of  the  blow 
which  IB  struck  upon  it  will  act  must  be  so  long  that 
its  force,  spending  itself  diffusively  over  the  oblique 
diverging  lines,  is  overpowered  by  the  force  of 
resilience,  which  concentrates  rapidly  from  ail 
directions,  and  immediately  returns  the  full  force  of 
the  blow  from  the  point  of  impact.  The  anvil  must 
be  so  deep  as  to  rebound  the  full  force  of  the  blow, 
and  transmit  none  to  the  block  below.  Then  the 
full  force  of  the  blow  will  be  saved  and  expended 
on  the  work,  but  whatever  amount  of  the  blow 
passes  through  the  anvil  to  the  block  is  lost,  so  far 
as  its  intended  puzpose  is  concerned. 

An  addition  is  made  to  this  solid  mass  on  one  side, 
which  is  called  the  beak  or  hick ;  it  is  flat  on  the 
upper  side,  and  the  flat  face  of  the  anvil  is  extended 
over  this.  The  primary  object  of  the  beak  is  to 
afford  as  solid  a  pace  as  circumstances  wfll  permit 
for  hammering  on  anvthing  which  has  some  pro- 
jection on  it  wnich  will  not  permit  the  part  wnich 
IS  to  be  worked  upon  to  come  on  to  the  middle  of 
the  face  of  the  anvil,  because  it  will  be  obstructed 
by  the  body,  but  which  will  pass  under  the  beak, 
and  let  the  part  whidi  is  to  m  hammered  be  sup- 
ported by  that. 

The  bc»k  is  very;  stronelv  braced  by  its  form,  but 
not  as  strongly  as  it  wouXd  beif,  instead  of  being  of 
aooncaveformon  the  lower  side  all  the  waym>m 
the  lowest  point  at  which  it  joins  ^e  mass,  it 
changed  the  concave  to  a  convex  form  soon  after 
leaving  the  body,  and  continued  this  convexity  to 
the  end,  as  shown  by  the  dotted  lines  in  Fig.  1. 
But  as  the  concave  form  has  the  practical  advantage 
of  greater  facility  for  working  forked  pieces,  which 
are  narrower  in  their  opening  than  could  be  got  on 
the  convex  form,  this  advantage  is  conceded  to  more 
than  counterbalance  that  of  Vie  superior  stiffness 
which  would  be  given  by  the  other  form.  The 
present  shape  is,  for  general  purposes,  undoubtedly 
the  best. 

When  a  piece  of  iron  is  laid  on  the  beak,  and 
blows  are  struck  upon  it,  they  do  not  seem  to  im- 
press it  as  much  as  they  do  when  it  is  laid  on  the 
solid  part,  and  it  will  appear  that  the  nearer  the 
work  comes  to  being  laia  over  the  solid  part,  the 
more  does  it  feel  the  effect  of  the  blows.  If  it  is 
laid  at  the  end  of  the  fioce  opposite  to  the  beak — 
that  IS,  dose  to  where  the  off -set  for  the  horn  is 

*  By  B.  F.  BpAX.oxiro,  in  Awurieam  MkekmuU 


made,   it   is   a   little  beyond    the   place    where 
the  perpendicular  lines  of  percussive  force  will  go 
through  solid  metal  to  the  oase,  as  from  this  poir 
they  would  strike  on  the  arch  of  the  concave  belo* 
but  neverttidess,  every  blacksmith  has  a  kir 
intuitive  peroep^on  that  blows  struck  witl 
ordinary-sized  dedge  upon  iron  laid  on  this 
produce  as  much  efiract  as  they  do  when  it  is  1 
any  position  whatever  on  the  anvil,  and  it  v    . 
notioisd  that,  when  the  horn  is  broken  off,  thi 
does  not  seem  nearly  so  solid  as  before.    V 
that  the  part  that  is  gone  had  no  suppor 
from  the  body  which  still  remains — ^it  o*.      ^: 
out  into  the  air;  but  even  thus,  as  a  mer 
ence  upon  the  anvil,  it  was  yet  by  for&        *  i>- 
dple  a  support  to  this  part  of  the    • 
principle  is  the  same  as  that  which  t' 
relies  on  for  the  support  of  one  e^  t>       £ 

iron  which  he  desires  to  break  at  i  m 

that  end;  he  cuts  around  the  ba         >  old 

chisel,  and  then  shoves  it  along  unl  lace 

is  beyond  the  anvil,  and  the  sledgec  it  on 

the  cut,  causing  a  sudden  downws  icy  at 

that  point,  but  also  a  contrary  up^-.  /^ement 

of  the  out-lying  end  of  the  bar ;  t^  d  result 

of  this  conflict  of  contrary  tenden  3s  when 

the  bar  breaks. 

At  the  first  glance  it  looks  as  th«  the  blow 

b^g  downward,  there  would  be  no  tendency  in 
any  part  of  the  bar  to  rise,  but  everywhere  simply 
a  reluctance  to  fall ;  but  as  we  trace  the  effect  of 
the  blow  along  the  whole  extent  of  the  bar,  we  find 
that  its  downward  tendency  started  at  the  cut,  and 
moved  along  towards  the  end,  and  as  it  went  it  was 
resisted  wiui  more  and  more  potence  by  inertia, 
until  it  had  traversed  about  two-thirds  thejdistance, 
and  from  and  beyond  this  point  as  a  fulcrum,  the 
end  of  the  bar  has  a  tendency  to  rise,  bein^  lifted  as 
the  resisting  part  of  a  lever  of  the  first  kmd.  pried 
up  over  the  invisible,  but  still  plainly  palpable, 
fulcrum  of  inertia  by  the  quick  force  of  uie  blow, 
which  gave  a  downward  motion  to  that  portion  oi 
the  bar  nearest  to  the  anvil.  It  is  this  principle 
which  makes  the  horn  contribute  to  the  solidity  of 
the  anvil.  If  the  end  of  the  horn  were  not  made 
small,  if  it  was  continued  of  the  same  diameter  as 
at  the  largest  place,  the  anvil  would  soon  part  com- 
pany with  it,  for  the  tendency  to  contraxy  move- 
ment of  so  great  weight  would  break  it  off ;  but 
being  tapered  off  as  it  is,  the  centre  of  motion  due 
the  blow  is  very  near  the  largest  part  of  it ;  the 
inertia  is  thus  practically  distributed  throughout, 
concentrating,  however,  at  the  jointure,  and  moving 
the  centre  of  percussion  on  the  whole  anvil  to  that 
side  of  the  centre  of  ^vity  where,  as  before 
remarked,  every  blacksmith  knows  that  the  anvil 
feels  the  most  solid. 

Some  Urge  cast  anvils,  designed  for^eavy  work, 
where  much  execution  is  needed  to  be  done  over  a 
part  of  the  anvil  which  will  admit  a  part  of  the 
work  to  pass  under  it,  are  so  made  that  tiie  thin 
part  of  the  anvU  is  in  the  centre,  bein^  constructed 
on  the  arch  principle,  the  pillars  of  which,  being  the 
ends  of  the  anvil,  go  down  and  unite  with  the  solid 
base.  In  this  manner  a  resistance  is  secured  as 
firm  as  may  be  desired.  Such  an  anvil,  of  the 
same  weight  as  that  shown  in  Fig.  1,  is  illustrated 
by  Fig.  3. 

There  may  be  something  of  this  kind  in  the  future 
for  the  common  anvil,  when  the  art  of  steel-making 
is  sufficiently  advanced  to  cast  them  of  a  quality 
of  steel  that  will  meet  the  requirements  of  tough- 
ness, hardness,  and  cheapness ;  but,  as  things  go,  it 
would  be  too  expensive  to  make  anvils  of  wrought- 
iron  of  this  form. 

It  might  not  be  advisable  to  make  such  anvils 
enth*ely  of  highly  carbonised  steel,  but  substituting 
pneumatically  refined  iron  for  the  best  gun  iron 
now  used,  or  reducing  wrought  iron  to  a  fniid  stato 
by  the  Mitis  process,  they  might  be  made  on  the 
Iisher  plan,  which  has  produced  excellent  anvils, 
by  the  process  of  welding  the  faces  on  in  the  mould ; 
by  pouring  the  molton  metal  on  them  until  they 
have  become  sufficiently  heated  to  flux  on  the  side 
submitted  to  the  bummg  to  such  a  degree  as  to 
enable  the  metals  to  thoroughly  coalesce. 

The  adoption  of  some  such  method  might  secure 
— ^if  it  was  thought  advisable — a  well -wrought, 
thoroughly- hammered,  and  dense  face,  high  in 
carbon,  and  by  innate  nature  hard.  There  is  this 
to  be  taken  into  consideration — that  if  it  was  not 
in  its  natural  temper  hard  enough  for  the  purpose 
whidi  the  anvil  was  to  be  used  for,  it  would  be 
subject  to  the  strain  and  risk  of  undergoing  an 
artificial  hardening  process,  and  its  shape  would 
make  this  a  severe  ordeal  to  pass  through.  This 
shape  has  such  variations  in  the  thickness  of 
material,  that  it  would  be  a  veiy  difficult  matter 
to  cool  it  uniformly  over  ttie  cen^  and  extremes 
of  the  arch,  and  the  whole  being  rigidly  bound  by 
the  connection  at  tiie  base,  they  would  be  greatly 
s^essed  in  and  by  their  unequal  expansion  and  con- 
traction. 

When  a  comparison  is  instituted  between  the  dis- 
tribution of  the  material  in  this  and  in  the  common 
anvil,  the  point  is  easily  made  clear  that  the  com- 
mon anvil  IS  in  better  shape  to  withstand  these  un- 
avoidable strains  of  hardening  than  any  fonn  that 
can  be  imagined,  which  has  to  be  of  such  unequal 


:  jr  the  thin  parts,  the  beak  and  bon 
•*Ly  to  warp  as  they  will,  being  eotirdj 
"'  •■     ■.  end. 

■  I'  igard  to  the  horn,  if  it  is  made  hot  and 

•  .  -  cooled,  it  is  subjected  to  the  ssme  atniu 

'    m  contraction,  whether  it  is  faced  witb « 

mg  steel  or  not.    If  sudden  cooling  nokoi 

"    de,  it  is  only  less  able  to  bear  them.  Th« 

J  not  altered,  that  it  is  equally  subject^]  to  tin 
'    n,  however  its  hardness  may  be  effected.  lu 

•  pe  happens  to  be  peculiarly  f  avouiaUe  to  taloDg 
*   rithout  injuiy. 

A  hole  l^in.  square  through  the  anvil  from  firmt 
)  back,  about  in  the  centre  (see  Fi^.  2),  woold  ba 
.dry  convenient  sometimes  for  holdmg  tools,  md, 
for  instence,  as  a  small  horn  for  weloine  tapain^ 
ferrules  or  small  bands,  or  a  beak  on  wnich  to  do 
such  work  as  hammering  down  the  ends  of  srull 
forked  wrenches,  or  it  would  quite  often  ooToe  in 
play  for  running  a  bar  of  iron  or  steel  thronsh  for 
breaking  off  short  pieces ;  but,  althon^  aU  iriQ 
acknowledge  that  it  would  be  convenient  for  & 
thousand  things,  yet  they  do  not  consider  it  of 
sufficient  practioil  value  to  go  to  the  troohle  of 
making  the  hole.     Probably,  if  the  choice  wm 
off  ered  between  one  with  such  a  hole  and  one  with- 
out it,  most  blacksmiths  would  take  the  one  th&t 
had  it,  if  the  price  was  the  same,  but  would  n^^t  be 
williuff  to  pay  much  for  the  advanta^.    Th«j 
have  always  got  along  without  it,  and  will  prob- 
ably contmue  to  do  so.     The  hole  in  the  b«ai 
(see  the  face  of  the  anvil  in  Fig.  2)  answenrery 
well  for  all  purposes.    It  will  hold  cutters,  iw»jev&, 
fullers  and  forging  dies  by  their  shanks  if  thej  are 
well  fitted  in  a  fimi  and  substantial  manner.   It  is 
handy  to  bend  or  break  iron  over,  to  hold  heading- 
tools  over,  and  to  punch  holes  over.    Its  presence 
gives,  in  the  simplest  and    most  direct  manns 
possible,  all  the  combination  qualities  which  vn 
requisite.    Into  it  can  go  contrivances  equinleat 
to  tire  shrinker,  vice,  shears,  drill-press,  or  mott 
anything  else  which  ingenuity  would  attach  to  th« 
embodiment  of  solidity.    If  this  hole  were  nut  ia 
the  anvil,  the  resources  of  the  blacksmith  in  tb» 
way  of  tools  would  be  greatly  curtailed,  and  nusf 
things  which  he  can  now  do  easily  for  his  cuitnmes 
would  coftt  them  a  great  deal  more  than  the  pn«&: 
modest  charges.    A  hole  is  nothing,  but  it  mar  \>i 
queried  whether  that  insignificant  nole  in  the  anrl 
has  not  been  of  more  material  worth  to  the  world 
than  the  invention  of  movable  t3rpe ;  and  ^et,  who 
ever  thought  of  wondering  who  punched  it  fint: 

The  snudl  round  hole  (see  Fig.  2)  is  a  very  in- 
portant  thing  to  have  in  an  anvil  also,  although 
not  by  any  means  as  essential  as  the  wyian  ocs. 
It  wul  hold  small  tools  if  occasion  requires,  airJ  t« 
very  convenient  to  punch  small  holes  over.  Thi» 
was  pertiaps  ite  primary  purpose.  If  it  is  straijiL; 
smooth,  and  perpendicular  to  the  face,  it  vnvm 
for  a  heading- tool.  Over  it,  small  heading-t»U 
for  nuls  have  a  good  support.  It  may  be  iqiured 
out.  This  has  been  done  in  some  instances  as  c 
improvement  in  ite  form  for  holding  small  tnub  t  - 
keep  them  from  turning  around.  H  squared,  vnJi 
the  sides  coinciding  wiu  those  of  the  anvil,  it  ^'^ 
weakness  to  the  comer  of  the  anvil  beyond  it.  uti 
if  diagonal  to  these  there  is  some  more  troafale  b 
fitting  tools  to  it.  It  is  so  near  the  edge  of  th? 
anvil  that  there  is  little  trouble  in  making  bus  u^ 
fall  over  the  edge  of  the  anvil  to  keep  steaar  a 
their  place  the  few  tools  it  is  generally  desiraUe  t) 
have  m  this  hole.  Fig.  4  shows  a  hardy  fornippu 
drills  made  in  this  manner.  The  fact  that  ioois  d 
this  description  are  so  seldom  made — scare^Ir  s 
blacksmith  has  more  than  two  or  three-H^>or> 
that  the  hole  in  the  plao&  and  form  as  itisv" 
made  is  very  nearly  what  it  should  be,  and  that,  s» 
far  as  is  apparent  m  these  respecte,  no  change  am 
be  made  tnat  will  be  likely  to  meet  with  geaani 
acceptance. 

The  off-set  from  the  main  face  down  to  the  ff 
of  the  square  of  the  horn  gives  a  equare  is&> 
comer.  The  horn  is  set  lower  than  the  faoe>.  c 
order  that  it  may  not  interfere  with  anything  wbl!r 
maybe  laid  lengthwise  on  the  face  to  straightAL*.' 
work  in  any  other  manner.  This  off-set  is  aa  shrcf 
as  it  can  be  made,  •leaving  the  end  of  the  fa^f* 
square  outside  comer,  following  a  straight  li?* 
down  and  tenninating  at  the  flat  top  of  the  hom  ' 
a  square  inside  comer.  Sharp  inaide  corner^  t^ 
notoriously  weak,  and  this  is  made  to  appear  ^ 
weaker  by  decreasing  the  width  at  the  same  lin*,  •' 
make  the  flat  face  of  thehom  considerably  uattovv 
than  the  main  face,  thus  forming  also  an  is^ 
comer  on  each  side.  Thus  is  the  opportunity  si^ 
to  the  anvU  to  set  constantly  before  the  eve  •  i  ^ 
blacksmith  a  good  example,  to  show  him  how  th^ 
weakening  form  in  one  place  can  be  com^etc^^ 
for  in  some  degree  Irf  appropriate  rcinfonvo^' 
and  corrective  proporaon  m  anotiier.  Th**'  v? 
given  in  tins  case  by  the  shape  below,  which  aafoir' 
ite  greatest  fulness  opposite  this  phica.  and  don^' 
terminate  the  outline  of  the  horn  at  these  cc<b»^ 
but  continues  ite  curve  beyond,  lenglh«ain{!  to  ^ 
extent  the  short  arm  of  the  leverage,  aiyl  ?* 
allowing  the  vibrations  to  concentrate  ao  absilM^'*'' 
at  this  point. 

The  narrow  fiat  face  of  the  hom  add«  •  *^ 
useful  feature  in  f onishiiig  a  place  to  wtak  pM 
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Hg.  !    A  Center-hole  AnvQ 


Fig.  3    An  Arch  Anml  ~ 


which  ue  ■omewhst  shoriot  between  two  shoulJera 
ttuLD  wilt  go  OTflr  the  wide  face.  It  ie  not 
gaaeraily  huxl,  and  for  thi>  reaaou  ii  often  used 
to  cut  hot  iron  on,  the  hud  aleel  face  dulling  the 
chisel  when  tbe  too  impatient  striker  dnves  it 
too  hard  throng  the  iron.  Thii  is  not  a  good 
practice,  for  a  better  plan  U  to  bend  a  piece 
of  K>ft  iron,  or  it  veiy  particular  a,  piece  of 
Goppor,  to  fit  over  the  sqaora  of  the  bom  for 
this  Tery  neceamy  punmBC'  It  ia  a  good  place 
to  hold  a  piece  of  iron  when  f  allering  dowB  into  a 
ahoulder,  letting  the  back  aide  lay  up  againit  the 
off-Kt,  where  it  resta  more  flrmlyUian  itdoei  when 
laid  up  againat  a  stake  let  in  the  square  hole,  when 
this  operation  is  performed  on  the  main  face.  When 
one  attempte  to  enumerate  all  the  uses  which  this 
part  of  the  anvil  serres,  he  finds  that  they  ore  so 
many,  that  a  considerable  knowledge  of  the  trade 
would  be  r^Tiired  to  understand  them,  and  the  fact 
that  they  are  ao  many  and  varioui  shows  the 
Decsesitj  for  ita  being  aa  it  ia.  In  cooBidering  how 
well  the  oeiomon  anvil  ia  adapted  to  the  purposes 
for  which  it  ii  made,  it  has  been  tJiought  neceaiary 
te  notica  only  some  of  the  minor  features,  which, 
without  soma  attention,  are  liable  to  be  passed  over 
without  ebaerration.  This  hoe  been  done  to  show 
bow  much  their  oombioation  with  each  other  adda 
to  tho  completeness  of  the  whole  tool.  Nothing 
apedally  nMds  to  be  said  of  the  face.  Its  purpose 
ia  too  plainly  obvioua.  Tho  same  ia  true  of  the  hom. 
On  general  work  one  of  these  ia  OS  important  as  tho 
other.  Neither  of  them  could  botakek  away  with- 
out  entirely  deatroyiug  the  value  of  the  anvil. 
except  for  use  on  some  special  work.  Nor  does  it 
need  more  than  mere  mention  to  call  attention  to 
the  admirable  manner  in  which  the  baae  ia  formed 
to  secure  extended  points  of  support,  without 
impedimenta  in  the  way  of  uimg  the  work- 


"iSS-^ 


,t  the  anvil, 


m  as  a  whole,  it  may  be  said  t 

evolution  from  the  flat  atom 
beaded  stake  of  our  ancestors  into  its  present  fuU- 
Dess  of  utility  and  severity  of  style,  has  passed 
through  aa  many  beneficial  changes  as  the  aiitean 
homy-toed,  sheop-sised,  antediluvian  brute,  with 
wolf  teeth,  that  has  finally  devBloped  into  the  olean- 
cut,  thoroughbred  laeehorse,  and  has,  like  him,  by 
the  addition  of  essentials,  stripped  of  every  shred  of 
Buperfluity,  become,  as  viewed  in  our  present  tight, 
a  completed  and  perfected  model  of  symmetty  and 
efficiency.  It  is  quite  probable,  however,  that  aa 
the  character  of  the  smith's  work  changes,  imper- 
fections will  be  peroeivad  and  improTameuta  con- 


IlluBtrati 


t  forth  by  anvil  monu- 
~w  the  anvil  from  the 
a  used  for  this  'article 


made  by  the  craft,  because  they  almost  invariably 

aide  of  the  anvil,  a  place  whan  he  hss  s  Jdom  any 
buainesi  or  desire  to  gat.  Even  cuts  put  out  by 
ateel  makers  show  the  anvil  with  the  wrong  end 
towards  the  forge.  This  position  would  bring  the 
btactisniith'B  right  hand  overthehominavedgingin 
a  swedge  set  in  the  square  hole,  and  would  endanger 
his  hand.  Hone  but  left-handed  smiths  nsethe 
uiTil  in  this  position  on  general  work. 


BBTIUATION     OF      OXTaEK     DIS- 
SOLVES  Hr  WATEB. 

SIK   EENBT    BOSCOE    and    He.    Lunt    have 
made    an    important    communication    to    the 
Chemical  Society  on  Schiitzenbcrger'a  proceis  (or 


the  estimation  of  ozygen  dissolved  in  water.    They 

find  that  a  series  of  estimations  made 

sample  of  London  tap  water  gives  i 

differ  35  per  cent,  from  the  mean  value,  and  that 

the  time  taken  in  tritating  has  a  great  infiuence, 

much  higlier  rsaulta  being  obtained  if  titration  be 

quickly  than  if  it  be  slowly  performed.    The  dis- 


fact  hitherto  overlooked.    The  result  of 
estimation  thus  depends  on  the  dwree  of 
to  hydrogen  during  titration,  oud  results  between 
O'o3  and  T'S6  were  obtoinod  with  tlio  same  water  by 
varying  Uie  exposure.    Under  favourable  drcum- 
stances  20  per  cent,  of  the  dissolved  oxygen  diSusea, 
whilst  in  Uio  usual  form  of  the  apparatus  60  per 
cent,  of  the  oxygen  diffuses  during  the  eetimation. 
An  exposure  of  throe  minutes  is  sufficient  to  permit 
all  the  dissolved  oxygen  to  escape.     This  explains 
the  return  of  the  blue  colour  during  on  ostimatioD 
carried  out  in  the  usual  manner,  ai^utrd  oxygen 
becoming  roabaor bed  by  the  reduced  indigo -canmn" 
No  return  of  the  blue  colour  takes  jiloce  un  reducii-^ 
indigo  •carmine  when  free  oxygen  is  absent,  and  the 
action  has  been  proved  to  be  due  to  the  sn^matan' 
gas.  and  not  to  any  action   occurring  within  tht 
hquid  as  SchUtzenberger  supposed.      Diffusion  also 
explains  the  observation  mode  by  Schiitzenberger 
twice  the  quantity  of  oxygen  is  found  when  a  ] 
amount  of  reduced  indigo -carmine  is  present, 
that  case  the  dissolved  oxygen  is  at  once  actei 
and  so  cannot  diffuse.     Komsay  and  Williams, 
have  invoitigatad  the  process,  do  net  obtain  t 
the  amount,  but  only  an  increase  in  the  ratio 
Difinsion  also  explf 


baving  b 


a  smaller 


larger  proportion  of  the  oxygen  was  found  in  tl 
nsnal  process— in  other-words,  tliree-jlfths  of  U 
whole.  The  method  adopted  to  eliminate  this  errc 
due  to  diffusion,  is  to  run  the  ai-rated  water  bonea 
the  surface  of  a  liquid  containing  a  measured  excess 
of  hyposulphite,  and  a  litUe  reduced  indigo-cai 
as  an  mdicator.     In  this  way  the  dissolved  oi 

is  immediately  is  immediately  acted  upon  b^    

hy]iosulphito,  and  its  diffusion  prevented.  For  the 
standardisation  of  the  hyposulphite,  """  ' — 
methods  hitherto  used  were  found  itiac 
copper  method  being  fundamentally  wrong,  owing 
to  a  secondary  action  which  occurs  between 
sulphite  and  diraolved  oxygen  ;  the  aiirated  distilled 
water  method,  hitherto  used  with  Bunsen's  absorp- 
tion coeflidents.  the  authors  show  to  be  inaccurate. 


new  method  of  carrying  out 
corrected  values  for  the  oxygen  dissolved  by  distilled 
water,  give  results  for  which  perfect  accuracy 
cannot  be  guaranteed,  but  wtiich  are  not  far 
removed  from  the  truth,  and  certainly  valuable. 
The  reaction  is  much  disturbed  by  the  presence  of 
free  acid  or  alkali. — Lancil. 


SOME  BEBULTB  WITH  SECOFDAAT 
BATTERIES  IH  TRAIH  LIGHTISG,* 

THE  ar^menta  in  favour  of  the  incandescent 
electric  light  for  railway  passenger  trains  are 
so  weU  understood  by  tho  members  of  the  Institute, 
from  their  own  general  knowledge  of  the  subject, 
aa  well  as  from  papers  previously  presented,  that  it 
is  onnecsssary  for  me  to  allude  to  its  admitted 
superiority  over  either  gas,  oil,  or  candles.    It  is 


*  By  Ai,iii»Dii>  B.  Bbowx.    A  papo  md  beloie  the 
American  Inititnte  of  Blectdeal  bpDaen,  Mew  York. 


Company,  appreciating  the  advai 
lightmg  for  this  purpose,  began  a  , 
ncnts  with  the  secondary  battery,  for  the  illumina 
t  in  of  parlour  oars.  I  am  unable  to  give  the  co« 
of  lighting  by  any  of  the  batteries  referred  to,  a 
the  expense  appears  to  have  been  a  secondary  con 
sideration  compared  with  the  necenity  of  securing 
the  best  system  of  illumination.     The  first  oi ' 


impany  v 


h  theF 


of  surface  from 


accumulator,  which  was  brought  t< 
from  FranoB  in  the  spring  or  early  in  the  summer  of 
1883.  and  put  on  passenger  coach  No.  397  in  August 
of  that  year.  The  cor  was  run  for  a  few  days  only, 
but  enough  was  learned  in  that  time  to  show  that 
the  lighting  of  cars  by  seoondary  batteries  was  per- 
fectly practicable,  when  a  modified  form  ol  the 
battery  could  be  obtained.    Uuring  the  summer  of 

""" '■ *- -vith  the  Brush  storage  batteries 

.  __    .  at   the   Altoona   shops   of  the 

Penn^lvonia  Railroad,  and  continued  throo^h  the 
{all  and  winter  of  that  year.    These  eiperunenta 

(hat'time  were  equipped  for  incandescent  light- 
ing, and  put  into  regular  service  on  the  1st  of 
April,  ISS5.  The  Brush  cells  used  consisted  of  three 
plates  each,  two  negative  and  one  pontive,  the 
amount  of  surface  of  the  positive  pUte  being  equal 
to  that  of  botli  the  n^ativee.  These  plates  differed 
from  those  now  used,  there  being  no  paste  in  their 
composition.    The  negative  plate  was  designed  to 

give  the  greatest  possible '  -' '-— • 

tiis  least  weight  of  matei 

measured  Rx9x  lin.,  and  the  n  ^  ^ 

These  batteries  were  rated  at  seventy  ompf re- 
hours,  bat  the  hard  usage  they  received  soon 
reduced  their  capacity,  and  at  the  end  of  a  veer's 
time  the  positive  plates  were  almost  entirely  de- 
stroyed.   In  fact,  I  have  taken  plates  out  of  the 


Jin.  in  depth.  The  plates  also  had  a 
decided  tendency  both  to  buckle  and  grow,  and  in 
a  namberof  casea  it  was  a  very  difficult  matter  to 
removethe  plates  without  injoiy  to  the  cell.  Tou 
will  understand,  of  course,  that  I  allude  more 
particularly  to  the  positive  plate.  The  weak  points 
in  the  Brush  baltOTj  were  the  small  number  of 
ampere-hours  par  pound  of  material — about  two, 
I  believe.  There  was  a  tendency  to  buckle  and 
sulphate,  and  the  arrangement  for  connecting  the 
plates  was  such  that  there  was  oxidation  at  the 
junction,  causing  Uio  plates  to  break  when  subject 
to  the  motion  of  tho  car.  This  last  feature  was  a 
source  of  endless  trouble  to  us.  and,  as  is  usually 


side  of  the  car, 

coupled  together  in  series,  each  box  hoMing  three 
trays,  and  each  tray  containing  tour  colls,  this 
givmg  a  total  of  54  cells  to  a  car,  or  a  current  of 
48  rolta.  The  lamps  used  originally  were  of  the 
Bru^-Swan  typo,  with  small  platinum  loops  pro- 
jecting from  the  base,  these  hooking  into  a  socket, 
and  h^d  in  place  by  a  spiral  spring,  this  socket 


fitting: 


0  which  the 


^improve 


0  am ptre -hours, 


y  seldom, 


After  using  this  style  for ^^ 

gttem  of  Brush-Swan  lamp  was  substituted;  but 
0  great  drawback  to  this  lamp  was  its  frailty,  the 
breakage  per  day  often  averagmg  four  per  cent,  of 
the  totu  number  of  lamps  in  use  on  the  cars.  These 
lamps  required  about  4o  Tolts  and  1  ampere  of  cur- 
rent, and  each  car  contained  ten  lamps— sevenin  the 

vestibule,  thus  uidng  about  10  le — •'— r.r  r^,^^t  ■ 

and  as  the  batteries  were  rated  a 

we  should  have  obtained  from  s 

seven  hours  good  light ;  but  it  was  very  si 

after  the  batteries  had  been  uSed  for  a  shor 

that  we  could  get  over  five  and  one-hatf  hoars'. 

As  will  readily  bo  seen,  this  could  hardly  he  called 

omical,  tor  to  obtain  five  or  six  hours'  light  wa 

!  obliged  to  charge  from  fifteen  to  twenty  hours 

a  Brush  arc  light  dynamo  giving  a  current  of 

it  10  ampfres.      Then  taking  tho  weight  into 

idoratioa,  each  time  the  car  needed  charging, 

the  trays,  six  in  number,  andweighingi, 2001b.  .had 

■    beloaded  on  the  truck,  pulledovertooneaidoof 

e  car,  and  the  discharged  trays  taken  out,  and  the 

freshly- charged    ones  put    in    their    place.     The 

'  '        'Vee  were  then  taken   around  to  the 

<f  the  car,  and  changed  in  the  some 

I  the  cars  mvariably  stood  on  a  double 

necessary  to  carry  half  the  trays  for 

B,  over  tracks,  &c.    Then^  again,  the 

tracks  were  usually  full  of  cars,  and  if  there  waa 

lot  sulBdent  time  for  them  to  be  parted  the  batteries 

lad  either  to  be  carried  under  the  car  or  over  the 

lUitform.    Under  the  present  system,  this  has  bean 

lone  away  with    to   a  great  extent.     During  the 

nonth  ofDeounber,  1886,   we   commenced  using 

jne  battery  of  the  7  B  type,  manufactured  by  the 

Electrical    Accumulator  itompany.    This   battery 

waa  a  decided  improvement  over  those  previously 

used,  giving,  as  it  did,  nearly  double  tlie  nomlMff 

• — >-rT lor  the  same  weight  ot  matetial. 
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Alter  using  this  battery  for  about  a  year,  the  posi- 
tive  plates  began  to  ^ve  way,  and  new  ones  were 
subsatuted,  the  negatives,  however,  being  retained, 
as  they  had  not  deteriorated.  In  fact,  we  are  still 
using  the  negative  plates  of  our  original  7  B  battery. 
This  battery  proved  to  be  so  satisfactory  that  in 
June,  1887,  we  added  two  more  of  the  same  type, 
and  two  manufactured  by  the  Julien  Electric 
Company.  The  latter  batteries  were  similar 
in  size  and  shape  to  the  7  B  type  of  the 
Accumulator  Company,  but  did  not  seem 
to  stand  the  hard  usage  so  well,  as  they  would 
crack  instead  of  buckling,  and  allow  a  large  Quan- 
tity of  the  paste  to  become  loosened  and  fall  out. 
It  is  proper  to  state,  however,  that  these  plates 
were  made  especially  for  us,  to  fit  the  cells  we  were 
using,  and  were  not  of  the  regular  Julien  type. 
,  This,  no  doubt,  will  account  in  6.  great  measure  for 
their  failure  to  keep  up  to  the  standard  of  the  pre- 
sent type  of  Julien  batteries.  After  the  positive 
plates  of  this  battery  became  worthless,  and  not 
having  any  others  to  put  in  their  place,  we  decided 
to  maxe  a  kind  of  consolidated  affair,  and  see  how 
Julien  negative  and  accumulator  positive  plates 
would  work  together.  The  result  was  extremely 
satisfactory,  and  we  have  had  no' trouble  with  them 
whatever,  excepting  the  occasional  buckling  of  a 
positive  plate. 

During  the  fall  of  1887  we  be^an  substituting  the 
accumulator  batteries  for  the  Brush  batteries,  and 
by  the   end  of  the  year   were  using  them  alto- 

fther,  with  the  exception  of  the  two  Julien 
have  mentioned.  We,  however,  kept  ninety- 
six  of  our  best  Brush  cells,  to  be  used  in  case  of 
an  accident  to  the  incandescent  dynamos,  which 
are  used  to  supply  the  current  for  the  railroad 
tele^^ph  as  weU  as  for  lighting  the  passenger 
station. 

After  the  change  in  batteries  had  been  made^  it 
was  Itiiought  best  to  chan^  the  ir^stem  of  wirmg 
the  cars,  so  that  instead  of  its  being  necessary  to  put 
batteries  on  each  side  of  the  car,  we  need  only  put 
tiiem  on  one  side  and  get  the  same  amount  of  light. 
This  was  done  by  connecting  the  two  boxes  under 
the  car  in  puallel,  and  sub^tuting  23-volt  Edison 
lamps  for  our  45-volt  Brush-Swan  lamps.  After 
doing  this  we  found  that  we  were  able  to  get  as 
many  hours'  light  from  twelve  cells  as  we  formerly 
did  from  twenfy-four.  Of  course  this  change  re- 
duced the  expense  of  lighting  the  oars  considerably, 
for  where  we  formerly  had  a  change  of  battery  for 
each  car,  or  forty- eight  cells,  we  now  needed  only 
twen^-four  cells  per  car,  vrith  a  few  extra  ones  to 
be  used  in  case  the  twelve  cells  would  be  iinable  to 
supply  sufficient  light  for  a  longtrip^  This  system 
of  lighting  proved  so  successful  that  it  waa  decided 
to  substitute  it  for  gas  in  the  remaining  seven  parlor 
cars.  The  wiring  of  these  cars  was  commenced  at 
the  Meadow  shops,  near  Jersey  City  Jbetst  September, 
and  has  just  been  completed.  These  cars  are 
arranged  for  the  23  C  ^vpe  of  the  Accumulator 
Company's  battery  and  19  B  type  of  the  Julien 
batt^.  The  battery  boxes  under  the  cars  are 
larger  than  the  old  style,  and  contain  four  trays  or 
sixuen  cells,  the  lamps  we  used  taking  23  volts  of 
current.  Changes  were  also  made  the  first  of  the 
year  in  the  system  of  chai^ging,  and  the  batteries  are 
now  chargea  from  an  incandescent  dynamo  instead 
of  an  arc,  thus  enabling  the  batteries  to  be  charged 
with  any  amount  of  current  desired.  In  connection 
with  this  description  of  the  four  years*  work  of  the 
Pennsylvania  Riolroad,  I  would  like  to  add  some- 
thinff  m  regard  to  the  electric  lighting  of  the  Chicago 
limited  express. 

In  1887  uie  Pullman  Palace  Car  Company  com- 
menced usixig  the  electric  light  on  one  of  tnree  trains 
of  the  New  York  and  Chicago  limited  express,  and 
the  charging  of  the  batteries  at  Jersey  City  wad 

S'ven  into  the  hands  of  the  Pennsylvania  Railroad 
>m«iny.    The  batteries  used  were  the  7  B  type  of 
the  iile^rical  Accumulator  Company,  thirty  cells 
to   a   car,    and   usually   there    are    six   cars   in 
the  train.    These  battenes  would  furnish  enough 
light   for    one    trip,    and    each   time   the   tram 
arrived   at   either  terminus    it   was  necessary  to 
replace   them   with   freshly   charged  cells.    This 
was  not  objectionable   at   Chicago,   for  the  train 
arrived    there    in    the    morning,    so    that   they 
oould  be  charged  during  the  day;  but  ia  Jersey 
City,  where  the  train  dm  not  arrive  until  evening, 
the   work   was   very  difficult  on  account  of  the 
dynamo  being  in  use  for  other  purposes.    After  tliis 
one  train  had  been  running  for  a  short  time,  another 
one  was  fitted  up,  19  B  type  of  Julien  battnry  being 
used.    It  was  thought  that  this  would  give  us  a 
chance  to  see  which  ma  the  better  of  the  two  bat- 
teries, but  they  both  worked  very  well,  considering 
the  treatment  they  received.     After  Mr.  Bauer 
became  connected  with  the  Pullman  Company  he 
did  away  with  ohaz«ng  the  batteries  at  the  ends  of 
the  line,  and  introduce  a  Brotherhood  engine  and 
Eickemeyer  dynamo  in  the  bag^^age  oar  of  each 
train,  in  order  that  the  batteries  might  be  charged  in 
transit.     When  the  train  leaves  Jersey  Ci^  the 
baggage  oar  is  on  the  rear,  and  oonseauenuy  no 
charging  is  done  until  it  leaves  Philadelphia,  where 
the  train  is  reversed^bringing  the  baggage  car  next 
to  the  looomotiye.    The  Mitteries  are  charged  oon- 
tinuoudy  until  the  train  reaches  Chicagb,  and  the 


same  practice  is  continued  on  the  return  trip.    The 
steam  for  driving  the  Brotherhood  engine  is  taken 
from  the  locomotive  boiler,  and  the  exhaust  is  use 'i 
for  heating  the  train.    So  far  as  the  Pennsylvan  ■ 
Railroad   is    concerned,    the   electric  lighting 
passenger   trains  may  be  considered   an   assr     i 
success,  and  leading,  as  it  does,  to  the  abolitir  t. 
kerosene  lamps,  and  incidentally  encouragin  .  i 
adoption  of  st^m  heating,  the  safety  and  ccu.i  .- 
of  the  passengers  are  certawly  increased. 
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Testing  Amber  Vajrnisli. — Comr 
varnish  is  made  hv  dissolving  ambe* 
amber  in  linseed  oil  and  turps.    In  i '. 
made  without  the  expensive  amber, 
is  sometimes  asked  his  opinion,  whe 
genuine — viz.,  really  made  with  aiu' 
way  is  to  try  for  succinic  acid,  alii 
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genuine  article  only  contains  small  ^uanu:  js  of  this 
substance,  as  a  large  quantity  volatilises  during  the 
heating  of  the  varnish.  The  detection  is,  however, 
difficult,  owing  to  the  nature  of  the  article.  Neither 
boiling  with  hydrochloric  acid  nor  treatment  with 
alcoholic  potash  extracts  any  succinic  acid.  The 
autiior's  plan  is  to  treat  the  sample  with  nitric  acid 
of  1'20  specific  gravity.  He  proceeds  as  follows: 
20grm.  ox  the  varnish  are  put  into  a  flask  of  about 
300c.  c.  capacity,  and  heated  on  a  sand  bath  with 
50c.c.  of  the  nitric  acid.  When  action  sets  in  the 
fiask  must  be  somewhat  cooled  to  prevent  a  too 
fierce  oxidation,  when  it  may  be  again  gently 
heated  for  about  fifteen  minutes.  The  add,  which 
holds  all  succinic  acid  in  solution,  is  now  poured  off 
and  the  insoluble  resinous  mass  washed  with  water. 
The  add  is  evaporated  in  the  water  bath,  a  little 
water  being  from  time  to  time  added.  When  the 
add  has  Men  completely  expelled,  the  remaining 
syrup  is  dissolved  in  about  lOc.c.  of  water,  and  this 
solution  shaken  vrith  lOOc.c.  of  ether.  After  dis- 
tilling off  the  ether,  the  residue  is  put  in  a  watch- 
glass  and  put  under  a  desiccator.  After  about 
twelve  hours,  crystals  of  succinic  add  separate  out, 
and  the  amount  gradually  increases.  The  mother 
liquor  being  removed  by  means  of  blotting-paper, 
the  crystals  may  now  be  tried  by  the  usual  tests  for 
succinic  acid.  It  is  thus  possible  to  answer  within 
twen^-four  hours  the  question  whether  a  sample 
of  amber  varnish  is  really  deserving  of  the  name. 
—  W.  Sonne f  Zeitschr,  f.  angew,  Chemie,  JVo.  18; 
Z.  De  K, 

The  Buimese  Jade  Mines. — According  to  a 
recent  official  report  from  Burma  the  jade  produ- 
cing country  is  partly  indosed  by  the  Chindwin  and 
Uru  rivers,  and  lies  between  the  25th  and  26th 
parallels  of  latitude.  Jade  is  also  found  in  the 
Myadaimg  district,  and  the  most  celebrated  of  all 
jade  deposits  is  reported  to  be  a  large  cliff  over- 
hanging the  Chindwin,  or  a  branch  of  that  river, 
distant  eight  or  nine  days'  journey  from  the  con- 
fluence of  the  Uru  and  Chindwin.  Of  tiiis  cliff, 
called  hy  the  Chinese  traders  *'  Nantdung,"  or 
**  difficult  of  access,"  nothing  is  really  known,  as 
no  traders  have  gone  there  for  at  least  twenty  years. 
Within  the  jade  tract  described  above  small  quanti- 
ties of  stone  have  been  found  at  many  places,  and 
abandoned  quarries  are  numerous.     The  largest 

Suarries  now  worked  are  situated  in  the  country  of 
le  Merip  Kachis.     The  largest  mine  is  about  50 
yards  long,  40  broad,  and  20  deep.    The  season  for 
jade  operations  begins  in  November  and  lasts  till 
May.    The  most  productive  quarries  are  generally 
flooaod,  and  the  labour  of  quarrying  is  much  in- 
crcMased  thereby.    In  February  and  March,  when 
the  floor  of  the  pit  can  be  kept  dry  for  a  few  hours 
by  baling,  immense  fires  are  lighted  at  the  base  of 
tne  stone.     A  careful  watch  is   then  kept  in  a 
trnnendous   heat    to    detect     tiie    first    signs  of 
splitting.     When  this  occurs  the  Kachins  attack 
the  stone  vrith  pickaxes  and  hammers,  or  detadi 
portions   by   hauling   on   levers   inserted  in    the 
cracks.    The   heat   is    almost    insupportable,  the 
labour  severe,  and  the  mortality  among  the  workers 
is  high.    The  Kaohins  claim  the  exdusive  right  of 
working  the  quarries,  and  there  is  not  much  dis- 
position on  the  part  of  others  to  interfere.    Traders 
content  themselves  with  buying  the  stone  from  the 
Kachins.    All  payments  are  made  in  rupees,  and 
Bnrman  or  Burmo-Shan  brokers  are  employed  to 
settle  the  price.    The  jade  is  then  taken  by  Shan 
and  Kachm  coolies  to  Namia  Kyankseik,  one  long 
day's  journey  from  Tomo ;  thence  it  is  carried  by 
dugouts  down  a  small  stream,  which  flows  into  the 
Tudaw  river  about  three  miles  below  Sakaw,  and 
down  the  Tudaw  river  itself  to  Mogaun^.    The 
Sawbwa  of  the  jade-produdng  tract,  Sansi,  levies 
5s.  on  every  load  of  jade  that  leaves  his  country, 
the  local  chief  at  Namia  Kyankseik  taJces  another 
2s.,  and  the  farmer  of  the  duties  obtuns  an  ad 
valorem  duty  of  33|  per  cent.    The  Kachins  and 
Chinese-Shan  ooolies  who  work  in  tiie  mines  pay  to 
the  Sawbwa,  Kansi,  10  per  cent,  of  the  price  uiey 
^t  from  the  jade  merchants.    The  farming  of  the 
jade  du^  of  SloJ  per  cent,  ad  valorem^  for  Uie  year 
ending  June  30, 1888,  sold  for  £5,000. 


^  I      ]  ^jcars  that  Comet  d  1889,  disoovinilby 

*       Vr.  Brooks  at  Geneva,  N.Y.,  on  July  :, 

f       een  observed  by  Prof.  Weiw,  of  Yieniu, 

already  fourfold,"  the  most  distant  nmleai 

•1  ng  very  faint,  and  the  whole  comet  appedrinij 

if  enveloped  in  a  nebulous  tube  (nebilrohr). 

.ccurate  records  of  comets  which  Live  bwkrn 

ap  in  the  manner  indicated  would  bo-inteitrftinj?, 

just  now  especially. 

Davidson's  comet  will  require  good  instrimttiU 
to  pick  it  up,  as  when  seen  at  the  Algiers 
Observatory  last  month  it  was  only  of  the  eigbtii 
magnitude,  and  was  decreasing  rapidly. 

Two  more  minor  planets  are  announced,  kt 
their  discovery  is  not  verified.  One  wm  found 
by  that  adept.  Dr.  J.  Pulisa, .  of  Vienna,  on 
Aug.  3,  soon  after  midnight ;  and  M.  Charlois, 
of  Nice,  reports  the  discovery  of  another  aW 
half  an  hour  later.  If  new,  they  will  reckon  a 
Nos.  285  and  286. 

Prof.  Elias  Loomis,  whose  death  is  annoanced 
from  New  York,  was  one  of  the  most  di9tinguishe«i 
physicists    of    the    United     States.     Bom  at 
Wellington,     Connecticut,     in     1811,   he  v» 
educated  at  Yale  College,  where  he  graduated  ia 
1830,  and  acted  for  some  time  as  tutor.    In  1K34, 
in  conjunction  with  Mr.  A.  C.  Twining,  hemidc 
the  first  concerted  observations  in  America  ontk 
altitude  of  footing  stars.     Ptof.  Loomis  not 
made  hourly  observations  for  10  hours  per  day. 
extending  over  14  months,  of  the  declination  ui 
the  magnetic  needle.     He  was  the  first  penon  ia 
the  United  States  to  discover  Halley's  comet  oo 
its  return  to  perihelioi\»in  1835,  and  he  computed 
the  elements  of  its  orbit  from  his  own  obc^m- 
tions.     On  his  return  from  studying  in  Paris  b 
became  Professor  of  Mathematics  andNatnnl 
Philosophy  in  Western  Reserve  College,  Ohio, 
where  he  remained  until  1844  making  extensive 
lunar  and  other  observations.      He  also  obsendi 
the  dip  of  the  magnetic  needle  at  over  70  st&tioiis 
spread  over  13  States,  and  extending  from  thf 
Atlantic  to  the  Mississippi  river.     La  1844  hr 
became  Professor  of  Natural  Philosophy  in  thi 
University  of  the  city  of  New  York,  which  cbir 
he  continued    to    fiU    until   1860.     During  tht 
period  he  prepared  a  series  of  textbooks,  embra- 
cing the  entire  range  of  mathematical  subj&ts 
taught  in  high  schools  and  colleges;  andlh«y 
were  subsequently  extended  to  include  natonl 
philosophy,   astronomy,    and    meteorology.   'Jf 
this  series  more  than  600,000  copies  weresoE 
The  treatise  on  astronomy  has  been  usedt^i 
textbook  in  England,  and  with  other  treatise*  ha? 
been  translated  into  Chinese,  Arabic,  and  other 
langfuages.     In    1860   he   became  Professor  (^ 
NatursJ    Philosophy    and    Astronomy  in  Yil^ 
College,   which  appointment  he  held  until  h> 
death.     For  the  last  25  years  he  devoted  a  lai^ 
part  of  his  time  to  original  researches,  prep*rmi 
amongst  other  things,  a  very  fuU  account  of  ti? 
principles  of  dynamic  meteorology.    The  titid 
of  his  scientific  treatises  exceed   100  in  numWr. 
In  1864  Prof.  Loomis  received  the  degree  of  LLP 
from  the  University  of  the  City  of  New  Yort, 
and  he  was  also  a  member  of  various  sdeiiii^' 
societies  in  Europe  and  the  United  Statea.   Is 
1873  he  was  elected  to  the  National  Academvd 
Sciences.     His  best  known  works  are  '•Pracnral 
Astronomy*'  and  "Elements  of  Astronomy." 

Mrs.  Lydia  8.  Bennett,  a  well-known  W> 
botanist  attached  to  the  Fisk  University,  Tta- 
nessee,  died  recently. 

The  twelfth  annual  meeting  of  the  Midlati 
Union  of  Natural  History  Societies  will  be  h^^ 
at  Oxford  on  the  afternoon  of  Monday,  Septembrt 
23.  An  inaugural  address,  on  heredity,  »ill  ^ 
delivered  by  the  President,  Mr.  E.  B.  Poolis. 
F.R.8.  In  the  evening  there  will  be  a  conm- 
sazione  in  tiie  Museum,  and  the  Oxf>^d^bi^ 
Natural  History  Society  and  Field  Clnb  bw 
arranged  for  exhibitions  of  objects  of  irit«»< 
On  the  following  day  members  wiU  diivt  ^ 
Shotover  HUl,  and  a  lecture  will  be  deliverKi  Vj 
the  President  on  **  the  geology  of  the  di«tn  t 
Special  arrangements  will  be  made  for  nwmif" 
to  visit,  on  this  and  also  on  Monday  afteroixc. 
the  following  places :— Museum,  Ashmoi*^ 
Museum,  Radcliffe  Observator)',  Botanic  Gtri^^^ 
Bodleian  Library,  and  Ckrendon  Printing  !*«* 
The  Oxford  Society  cordially  invites  meml^n  ^ 
natural  history  societies  and  their  friends  tp  tv 
meetings  of  the  Union.  Further  inf orautioti ^'' 
be  obtained  from  the  secretaiy,  Mr.  H.  3i  ^ 
Underbill,  7,  High-street,  (Ixfoid. 
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At  the  Jubilee  annual  meeting  of  the  Koyal 
B  itmic  Society  a.  resolution  was  passed  request- 
ing the  Council  to  take  steps  to  provide  some 
memorial  of  Philip  Barnes,  F.L.S.,  the  founder. 

Excursions  in  America  usually  involve  a  good 
many  miles  of  railway  travelling,  and  it  is  not 
surprising,  therefore,  to  learn  that  the  American 
Association  for  the  Advancement  of  Science, 
which  meets  at  Toronto  this  year,  proposes 
excursions  to  the  Huronian  district  and  to  the 
Pacific  Coast. 

Under  the  will  of  Count  Joseph  Loubat  the 
Royal  Academy  of  Berlin  is  going  to  award  a 
prize  for  a  work  published  between  July  I,  1884, 
and  July  1,  1889,  that  deals  with  the  European 
colonisation  of  North  America  and  the  recent 
hidtory  of  that  continent.  Works  in  English, 
French,  German,  or  Dutch  are  eligible  for  the 
prize  (which  amounts  to  3,000  francs),  and  notice 
of  intention  to  compete  must  be  sent  to  the 
Academy  before  July  1,  1890.  Count  Loubat's 
legacy  amounta  altogether  to  £1,160. 

The  Royal  Danish  Academy  of  Sciences  in\ates 
research,  on  the  following,  among  other  subjects: 
—Compounds  of  alcohol  radicids  with  copper, 
silver,  or  ^old,  and  compounds  of  polyvalent 
alcohol  radicals  with  metals  (all  unknown  at 
present^.  Prize,  a  gold  medal.  The  fatty  acids 
in  the  fat  of  butter ;  to  be  isolated  and  deter- 
mined and  relations  indicated,  especially  between 
the  quantities  of  oleic  acid  and  those  of  palmitic 
acid  and  their  higher  homologues.  Prize  about 
£32.  The  Mycorhizoe  of  the  beech.  Are  they 
different  in  different  kinds  of  humus  P  Does  the 
structure  of  the  mycelium  give  a  basis  for  classi- 
fication? Is  there  a  reciprocal  symbiosis,  the 
fungus  preparing  food  for  the  plant,  &c  ?  Prize 
about  £32.  Memoirs  to  be  sent  to  Prof.  Zeuthen, 
of  Copenhagen,  before  October  31,  1890,  except 
in  the  last  case,  for  which  the  date  is  October  31, 
1891. 

An  important  work  on  "  Fuel  and  its  Applica- 
tions," by  Mr.  E.  J.  Mills,  F.K.S.,  and  Mr. 
P.  J.  Rowan,  is  about  to  be  published  by  J.  and 
A.  Churchill.  It  will  be  the  first  volume  of  a 
large  work  on  chemical  technology,  of  which  Mr. 
C.  E.  Groves,  F.R.S.,  will  be  the  general  editor, 
and  which  will  be  founded  on  one  written  by 
Richardson  and  Ronalds,  familiarly  known  as 
**Knapp's  Technology."  Messrs.  Mills  and 
liowan's  work  on  fuel  is,  in  reality,  a  new  work, 
in  which  the  applications  of  fuel  to  arts  and 
manufactures  as  introduced  by  the  most  modem 
discoveries  are  described. 

The  herbarium  of  the  late  Rev.  M.  J.  Berkeley 
has  been  at  Kew  for  several  years,  and  that  of 
;Mr.  Broome  (in  many  respects  covering  the  same 
g^und)  is  at  the  British  Museum,  to  which  he 
bequeathed  it  at  his  death.  This  bequest  was 
accompanied  by  the  scientific  correspondence  of 
Mr.  Broome,  including  an  extensive  series  of 
letters  from  Berkeley  (from  1841  onwards),  and 
a  nearly  complete  digest  of  the  systematic  work 
of  Berkeley  as  well  as  of  their  conjoint  work. 

Dr.  W.  G.  Thompson  in  a  Boston  (U.S.) 
medical  paper  relates  experiments  which  show 
that  animals  can  live  comfortably  in  an  atmo- 
sphere of  oxygen  until  a  pressure  exceeding 
tliree  atmospheres  is  reached ;  above  that  pres- 
sure various  effects  are  noted,  especially  a  marked 
decrease  in  temperature  of  warm-blooded 
animals.  Experiments  were  also  made  for  the 
relief  of  dyspnwa  artificially  induced,  with  the 
conclusion  that  inhalation  of  oxygen  does  afford 
relief  in  some  types  of  dyspnoea.  Therapeutic- 
ally, oxygen  was  used  for  the  cure  of  certain 
general  diseases,  especially  of  the  blood  and 
circulation,  and  as  a  palliative  in  dyspnoea.  He 
states  that  about  200,000  or  300,000  gallons  are 
used  annually  in  New  York.  His  own  experi- 
ence was  adverse  to  its  employment  in  anaemia, 
nor  had  its  use  in  cardiac  disease  been  en- 
couraging. In  certain  cases  of  subjective 
dyspnoea  it  gave  relief,  and  he  mentions  a  case 
of  poisoning  by  coal-gas,  where  its  administra- 
tion was  kept  up  for  three  days  without  any 
effect  on  the  rate  of  breathing  or  cyanosis. 

Mr.  W.  H.  Hudlcston,  the  senior  secretary  of 
the  Geological  Society,  recently  delivered  an 
interesting  address  as  president  of  the  Devon- 
shire Association  for  the  Advancement  of  Science, 
in  which  he  discusses  the  age,  origin,  and 
structure  of  the  Dartmoor  granite.  He  fkils  to 
find  any  evidence  that  will  enable  geologists  to 
fix  the  date  of  this  gpranite  more  definit^y  than 
by  referring  it  to  the  close  of  the  Carboniferous 
period. 


"  Inspector,"  writing  to  the  Timrs  about  the 
neglect  of  edible  fungi  in  Ireland,  with  reference 
to  the  U.S.  (Government  report  (see  p.  519),  says 
that  in  nearly  every  part  of  Ireland  edible  fungi 
grow  in  profusion  at  the  very  doors  of  peasants 
who  rarely  taste  anything  more  nourishing  than 
potatoes.  The  fairy  ring  champignon,  the  de- 
licious chanterelle,  the  common  mushroom,  and 
the  horse  mushroom  are  to  be  found  in  the 
pastures  and  underwoods,  and  several  other 
species  capable  of  being  dried  for  winter  food 
abound  in  all  directions.  No  attempt  is  made 
in  the  national  schools,  where  agriculttiro  is 
taught  to  thousands  of  children,  and  where  they 
learn,  among  other  things,  the  **  advantages  of 
steam  cultivation"  and  the  **  relative  merits  of 
the  three -course  and  the  four- course  systems," 
to  point  out  the  difference  between  harmless  and 

Poisonous  fungi  (these  latter  singularly  scarce  in 
reland),  and  to  familiarise  them  with  the  value 
of  this  most  nutritious  food.  The  State  authorities 
at  Breslau  have  issued  a  warning  against  the 
eating  of  poisonous  fungi,  adding  th^t  all  the 
popular  methods  of  recognising  the  poisonous 
character  of  boiled  fungi  are  deceptive,  and  that 
no  cookery  can  render  them  harmless. 

In  his  report  on  the  Alkali  ^lanufacture,  ^Ir. 
Fletcher  states  that  it  has  been  asserted  that 
black  smoke  ou^ht  not  to  be  lightly  dispensed 
with  ;  for,  that  if  the  combustion  in  a  furnace  l»e 
so  conducted  as  to  prevent  its  appearance,  carbon 
monoxide  would  probably  be  generated  and  the 
remedy  be  worse  than  the  disease.  The  fact  is 
that  the  monoxide  is  invariably  present  when 
there  are  clouds  of  smoke,  and  the  Legislature 
acts  wisely  in  pointing  out  to  alkali  manufac- 
turers that  they  are  injuring  their  own  pockets 
as  well  as  the  health  of  the  community.  As  to 
utilising  the  waste  of  the  alkali  trade,  there  is 
good  news  for  the  inhabitants  of  the  neighbour- 
hood of  Widnes  and  Runcorn,  for  a  process  has 
been  devised  which  it  is  confidently  stated  will 
enable  the  sulphur  to  be  extracted^  and  leave  the 
residue  suitable  for  the  manufacture  of  cement. 
In  spite  of  all  that  has  been  done,  there  is  pro- 
bably a  fortune  or  two  awaiting  the  successful 
utiliser  of  what  are  now  **  waste  "  substances. 

Everyone  knows  that  America  is  the  land  of 
invention ;  it  is  also  the  place  for  discoveries,  for 
we  learn  that  **  Benjamin  Johnson  owns  a  farm 
in  Rush  VaUey,  U.T.,  upon  which  he  has  just 
discovered  a  mine  of  natural  shoe  blacking.  An 
analysis  of  this  peculiar  material  shows  that  it 
contains  16  per  cent,  carbon,  34  per  cent,  alu- 
minium, and  the  remainder  clay.  When  taken 
out  the  material  is  moist  and  son,  and  when  used 
as  a  shoe  blacking  produces  a  fine  polish,  which 
is  not  easily  destroyed."  The  **  34  per  cent,  alu- 
minium and  the  remainder  clay  "  leads  to  another 
discovery. 

At  the  meeting  of  the  German  and  Austrian 
Anthropological  Society  in  Vienna,  Prof.  Virchow 
said  that  the  links  proving  the  descent  of  man 
from  lower  animals  had  not  yet  been  found,  and 
that  a  real  pro-anthropos  had  not  yet  been  dis- 
covered. We  cannot,  he  said,  determine  even 
the  descent  of  single  races  familiar  to  us  for  many 
hundred  years ;  all  human  races,  as  we  know,  are 
man -like,  and  not  ape -like.  From  the  examina- 
tion of  skulls  and  from  other  craniological  studies, 
it  may  be  concluded  that  no  remarkable  change 
of  human  types  has  taken  place  during  the  h^t 
0,000  years.  Virchow  pointed  out  that  the  pro- 
gress of  anthropology  depended  not  upon  forming 
hypotheses,  but  in  following  the  paths  of  exact 
scientific  research.  To-day,  he  said,  we  know 
what  we  know.  •  Rich  material,  however,  had 
l>een  stored  by  anthropologists  in  the  course  of 
the  last  twenty  years,  so  that  it  would  be  possible 
in  the  next  twenty  years  to  clear  up  the  rela- 
tionship existing  between  European  nationalities. 

One  of  the  latest  of  the  "  put-a-penny-in-the- 
slot"  devices  is  an  electric  reading  lamp,  which 
is  being  fitted  to  some  of  the  coaches  on  the 
main  line  of  the  South -Eastern  RaUwav.  The 
lamp  is  of  five  candle-power,  and  gives  light  for 
half  an  hour  for  one  penny. 


Baryta  for  Bats,  6^c.— It  is  a  fact  not  well 
known  that  native  sulphate  of  barvta  is  an  active 
poison  to  rats,  mice,  and  dogs.  It  is  not  easy  to 
explain  its  action,  considering  its  extreme  inaolu- 
bihty ;  but,  mixed  with  lard,  it  is  readily  eaten  by 
them.  This  being  the  case,  the  question  suggests 
itself,  whether  it  might  not  replace  the  more 
dangerous  poisons  now  so  much  used  for  this  pur- 

?)8e,  and  do  away  with  the  risk  attending  them. — 
harm.  Jour. 


LETTERS  TO  THE  EDITOR. 

[We  do  not  hold  ourwlv^s  rerpongihU  for  ths  opinions  of 
our  oorrespoTtdenLn.  The  Editor  resptict/uH<^  rrqu^M^  tkfti  all 
eommunieatioTU  should  be  drawn  up  as  hritfly  aa  po^nhlt.] 

All  eommunientinna  thould  he  addressed  to  the  EoiTOB  o/ 
the  "Rvohma.  Mecuamc,  33S,  Strandy  W.O, 

All  Cheques  and  PoH'offiix  Order  §  to  be  mads  payable  to 
J,  Pabsmore  Edwards. 

*«*  In  order  to  faeilitate  reference^  Correspondents^  when 
speaking  of  any  letter  previoualy  inserted^  will  nhlige  by 
mentioning  the  number  of  the  Leiterf  as  well  as  the  page  o% 
which  it  appears, 

"  I  would  hare  everyone  write  what  he  knows,  and  m 
much  aa  he  knows,  but  no  more ;  and  that  not  in  this 
only,  but  in  all  other  subjects :  For  such  a  person  may 
have  some  particular  knowled^  and  experience  of  the 
natore  of  such  a  i)erson  or  such  a  fountain,  that  as  to 
other  things,  knows  no  more  than  what  everybody  does, 
and  yet.  to  keep  a  clutter  with  this  little  piUance  of  his, 
will  unaertake  to  write  the  whole  body  of  physicks,  a  vice 
from  whence  preat  inconveniences  derive  their  ori^aL*' 
— Montaign^s  Essays, 

*♦♦ 

DIBEOTION  OP  LiaHTNINQ  —  DATES 
OF  EABTH*S  PEBIHBLION— CBAM  : 
ET  DE  aUIBUSDAM  AlillS  —  THE 
BOTTJNDITY  OP  THE  EABTH  —  A 
PENDULUM  THAT  BEATS  SECONDS, 
AND  SECONDS  THAT  BEAT  EVEBT- 
THINa—  LOaABITHMS  —  BIOHTEB'S 
DBEAM  —  MEBIDIAN  INSTBUMENT 
(THE  DIPLEIDOSOOPE)  —  JUPITEB  — 
METEOBOLOGICAL  PBEDICTIONS  — 
THE  COMMISSIONEBS  OP  1861 
TAKING  A  SITE  —  THE  OHABOT 
OBSEBVATOBT  IN  CALIPOBNIA  — 
WHAT  DO  WE  SEE  P— THE  OCOUXTA- 
TION  OP  JUPITEB:  PABAXLAX  OP 
THE  MOON  —  LUNAB  SNOW  P  — 
BINGED  SNAKE— BOTTLED  CENTI- 
PEDE—PENDULUM  —  PABALLAX  OF 
TSCE  SEXTANT  —  THE  LATE  PBO- 
PESSOB  LOOMIS. 

[30268.1— As  letters  on  the  direction  of  the  light- 
ning flaw  continue  to  appear,  I  perhaps  should 
state,  or  rather,  reiterate,  that  the  late  Mr.  Proctor 
neyer  disputed  that  Ughtning  might  strike  from  the 
earth  to  a  doud,  as  well  as  from  a  cloud  to  the 
earth.  What  he  did  contend  was  that  the  duration 
of  the  phenomenon  was  so  infinitesimally  c^ort,  that 
it  was  physically  impossihle  for  the  human  bje  to  de- 
tect or  appreciate  the  direction  in  which  the  hghtning 
was  travelling.  After  all,  though,  it  is,  to  a  certain 
extent,  a  (question  of  angular  motion,  dependent 
upon  the  distance  of  the  lightning.  Standing  dose 
by  the  side  of  the  line  as  an  express  train  passes,  the 
impression  conveyed  is  that  of  a  dark  amorpnous 
mass  croBsiDg  the  field  of  vision.  Viewing  the  same 
train  from  a  distance  of  a  mile  the  whole  form  and 
detail  of  it  is  visible  enough. 

In  reply  to  the  question  with  which  "  Globe - 
Trotter*s  "  letter  (30227)  on  p.  502  concludes,  the 
etulh  was  last  in  perihelion  at  4  p.m.  on  December 
31,  1888,  and  will  next  be  in  the  same  part  of  her 
orbit  at  7h.  a.m.  on  January  2,  1890. 

With  reference  to  what  "  Vindex  "  utters  anent 
"  Cram  "  (in  letter  30228  p.  602),  I  can  only  say  that 
I  happen  to  know  somcthmg  of  its  operation  in  con- 
nection with  the  obtaining  of  commissions  in  the 
Army ;  and  I  cannot  beUeve  that  the  present  race  of 
officers  are  better-mannered,  or,  in  one  sense,  better- 
educated  men,  than  were  their  predecessors  in  the 
days  when  a  man*s  father  needed  to  be  a  Bishop  or 
his  uncle  a  Peer,  for  him  to  get  on  rapidly  in  the 
service.  But,  in  all  my  experience,  the  people  who 
swasger  and  "  put  on  side,'*  are  not  the  well-bom, 
but  the  plutocracy.  The  present  system  seems  to 
me  to  be  psychologically,  what  I  fancy  a  severe 
course  of  City  dinners  would  be  physically — a  first- 
class  method  of  ^ving  its  unhappy  subject  in- 
tellectual indigestion. 

I  must  utterly  disclaim  the  compliment  paid  me 
by  your  courteous  correspondent,  in  attributing 
'* encydopsedic  learning'*  to  me.  As  a  man  of 
leisure  I  have  been,  all  my  life,  an  insatiable  and 
omnivorous  reader ;  but  I  can  assure  "Vindex** 
that  while  I  could  eafdly  set  down  all  I  know  on  a 
small  sheet  of  note-paper,  a  ream  of  foolscap  would 
not  hold  all  I  do  not  know  ! 

Finally,  let  me  assure  him  that  I  appreciate  Mr. 
Monck,  either  as  a  coadjutor  or  as  an  opponent,  at 
least  as  much  as  he  can  possibly  do. 

Perhaps  I  may  be  permitted  to  quote,  for  the 
benefit  of  Mr.  Hampden  (letter  30238,  p.  506)  some 
beautiful  lines  of  the  poet,  which  I  fancy  have 
appeared  here  in  days  gone  oy.    They  run  mus  i 

Whilst  self-inspection  it  neglects, 
Nor  its  own  foul  condition  sees. 

The  kettle  to  the  pot  objects 
Its  sordid  superndes. 

I  state  definitely  what  I  have  seen  with   my  own 
eyes,  and,  after  asking  for  "some    demonstrable 
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datft  for  *'  my  *'  statements/*  he  soeson  to  quote  an 
anonymous  *'  passenger  on  board  the  /i^rui,"  and 
an  equally  trustworthy  "  correspondent,"  who  is 
**  able  to  affirm  "  the  most  childish  and  ridiculous 
nonsense.    We  have  all  heard  of  the  man  who  was 
ready  to  take  his  oath  to  the  truth  of  a  certain 
assertion,  but  who  point  blank  refused  to  bet  on  it!  I 
wonder  whether  these  two  (seemingly  supposititious) 
authorities  would   have   a  similar   reluctance  to 
'*  back  their  opinions."   I  made  no  reference  to  any 
tables.    I  simply  stated  what  I  and  thousands  of 
other  people  have  witnessed  on  innumerable  occa- 
sions.   Refraction  does  make  some  difference  in  the 
distance  at  which  objects  can  be  seen,  but  not 
much,  and  whoever  says  that  he  saw  the  top  of  the 
Port  Said  Lighthouse  90  miles  off,  or  a  tower  300ft. 
high  from  a  distance  of  80  miles,  is  not  speaking 
the  truth,  whatever  may  be  the  interpretation  of  it. 
Why,  I  need  only  appeal  to  anyone  who  has  ever 
stood  on  the  seashore,  whether  vessels  a  verv  few 
miles  off  do  not  get  '*  hull  down  '*  as  they  sail  away 
from  the  obeerver,  untQ  only  the  tops  of  their  masts 
become  visible  above  the  horizon ;    whether   the 
smoke  of  steamers,  themselves  wholly  invisible,  does 
not  rise  above  it ;  and  whether  on  a  fine  clear  day 
ships  may  not  be  simultaneously  seen,  some  visible 
from  the  truck  to  the  water-line,  some  hull  down, 
some  with  parts  of  their  masts  onlj  perceptible,  and 
others  with  their  very  trucks  just  disappearing.  I  am 
not  speaking  from  hearsay.     I  have  been  in  the 
Mediterranean,  and  stated  (in  letter  301G9,  p.  453) 
precisely  what  I  saw  there ;  naj ,  I  have  had  a  much 
more  instructive  experience  still.    A  good  many 
years  ago,  when  the  Admiralty  and  the  war  Office 
were   discussing   the   policy   of   the   adoption  of 
Colomb's  flashing  signaiB,  I  was  on  board  of  one  of 
Her  Majesty's  ships  with  Admiral  (then  Captain) 
Golomb  on  the  nignt  when  the  final  trial  was  to  be 
made.    The  shore  part  of  the  apparatus  was  fixed  on 
the  top  of  St.  Catherine's  Down  m  the  Isle  of  Wight, 
and  we  sailed — or.  rather,  steamed — straight  out  for 
Cherbourg,  signalling  all  the  way.    I  vemy  believe 
that  if  Mr.  Hampden  had  been  on  board  with  us  and 
watched  the  top  of  St.  Catherine's  Down  sink  down 
to  the  horizon,  nis  common  sense  (always  assuming 
tiiat  he  has  any)  must  have  convmced  him  of  the 
earth's  rotundity.     Perhaps  some  of  my  brother 
correspondents  may  read  these  lines  at  the  seaside ; 
if  so,  may  I  ask  them  to  watch  the  shipping  in  the 
offing  on  the  first  fine  day  (preferably  with  a  good 
telescope),    and   give   their    experience   in   these 
columns.    The  question  has  now  resolved  itself  into 
one  of  my  personal  veracity.    I  shall  be  glad  to 
know  who  it  is,  on  whose  authority,  Mr.  Hampden 
ventures  to  contradict  me,  and  should  like  to  hear 
what  the  captain  of  the  Iberia  has  to  say. 

Is  not  the  arithmetic  of  "  C.  H.  B."  (in  reply 
69124)  on  p.  607,  just  a  Uttle  **  mixed  "  ?  I  always 
imagined  that  a  sidereal  day  consisted  of 
23h.  66m.  4*0906s.  of  mean  solar  time ;  and  a  mean 
solar  day  of  24h.  3m.  66'6664s.  of  sidereal  time. 
If  I  am  right,  a  sidereal  second  is  only  0*9972696  of 
a  mean  solar  second.  Perhaps  your  correspondent 
will  work  out  his  own  equation,  and  hence  deduce 
the  length  of  a  pendulum  to  beat  sidereal  seconds. 

"Logarithms"  (query  69246,  p.  610)  has  not 
even  taken  out  his  own  logs,  correctly.  TTia  work 
should  stand  thus :  First  to  multiply 

94-78.5  X  6-8789 
Log.  of   94-785    =  1-97674 
Log.  of     6-8798  =  0-83758 


Log.  of  652-102        2-81432 

Here  vre  say  9  and  9  are  18,  8  and  carry  1,  and  1 
and  1  are  2,  as  in  any  other  addition.  Anything 
carried  from  the  mantissee  is  thus  added  to  ttte  sum 
of  the  characteristics.  Now  for  the  second  example. 
To  divide 

0-02132  by  0-098764. 

Log.  of  0-02132  =  2-32879 

Log.  of  0-098764=  2-99460 


Log.  of  0-216868     1-33419 

In  this  example  we  subtract  as  usual,  and  say 
when  we  get  to  the  first  figure  of  the  mantissa, 

10  from  13  are  3.  Now  we  carry  1 ;  2  from^  leaves 
0,  and  1  from  0  leaves,  of  course,  X  Your  corre- 
spondent had  better  obtain  Law's  book  on 
Logarithms,  published  in  Weale's  Series.  He  will 
learn  all  he  wants  to  know,  and  a  great  deal  more, 
from  it.  Perhaps  I  should  add  that  this  contains 
6-figure  tables  of  logarithms,  as  well  as  a  full 
description  of  their  construction  and  use.  If 
'*  Logarithms"  only  needs  the  latter,  he  may  get 
Gallatly's  "  Elements  of  Logarithms,'.'  a  little 
book  published  by  F.  Hodgson,  London. 

Mr.  Griffiths  (query  69247,  p.  600)  will  find 
^'Bichter's  dream"  in  the  number  of  Knowledge 
(79)  for  May  4th,  1883,  and  more  at  length  in 
No.  106  for  Nov.  9th  in  the  same  year. 

If  "Meridian"  (query  69264,  p.  611)  will  hunt 
through  the  earlier  volumes  of  the  English 
Mechanic,  he  will  find  his  meridian  instrument 
described  (under  the  name  of  the  "  Dipleidosoope  ") 
over  and  over  again.  He  may  also  consult  Lord 
Griiathoipe's  book  on  "Clocks  and  Watches"  in 


Weale's    Series,    Britten's    "Watch   and   Clock- 
Maker's  DictiomuT,"  &c. 

When  I  spoke  (m  letter  30169)^  on  p.  4.54  of  Mr. 
N.  E.  Green's  valuable  contribution  to  our  know- 
ledge of  the  superficial  detail  of  the  planet  Jupiter, 
I  very  little  thought  that  it  would  so  speeduy  be 
followed  by  so  exhaustive  a  monograph  on  zeno- 
graphy  (or,  in  strictness,  the  zenography  of  1886-7) 
as  has  just  appeared.  Such,  however,  is  the  fact, 
and  there  lies  before  me,  as  I  write,  a  remarkable 
monument  of  the  most  patient  ana  unwearying 
observation  and  measurement  of  every  spot  and 
marking  that  appeared  on  the  face  of  Jupiter 
during  the  two  years  referred  to,  in  the  shape  of 


Williams  arrives  are  of  a  most  remarkable  cha- 
racter. To  take  a  single  example:  By  observations 
of  transits  of  definite  spots  over  Jupiter's  central 
meridian,  he  deduces  from  17  spots  in  latitude 
12°  N.  a  mean  period  of  rotation  of  9h.  6dm. 
36*49s. ;  from  those  of  6  spots  in  latitude 
4**  N.  a  mean  period  of  9h.  60m.  40-068. ;  from  21 
spots  in  latitude  8°  South  a  period  of  9h.  50m.  22-4s. ; 
while  from  3  spots  in  latitude  30°  South  he  finds 
that  that  part  of  Jupiter's  surface  rotates  in  9h. 
65m.  17* Is.  The  period  derived  from  observations 
of  the  famous  red  spot  is  9h.  66m.  40-6s.  That 
different  zones  of  the  visible  portion  of  the  planet 
(be  it  atmospheric  or  what  not),  should  rotate  at 
such  great  but  varying  speed,  indicates  a  condition 
of  turmoil  to  which  our  wildest  terrestrial  hurri- 
canes must  be  but  as  the  puff  of  a  little  child's 
breath.  I  do  not  quote  here  from  Mr.  Williams's 
able  and  instructive  volume  for  two  or  three  reasons ; 
the  first  being  that  it  will,  of  course,  soon  be  in  the 
hands  of  everyone  who  has  made  Jupiter  tiie  subiect 
of  observation ;  and  next,  because  it  is  especially  a 
work  of  reference  to  be  close  to  the  hand  of  the 
zenographical  observer,  while  he  is  actually  at  work, 
and  hence  does  not  lend  itself  to  fragmentary  ex- 
traction from  its  pages.  It  is  illustrated  by  no  fewer 
ttian  61  separate  drawings  of  Jovian  detail,  in 
addition  to  a  large  chart  of  the  whole  of  the  observed 
markings  during  the  period  covered  by  the  volume. 
It  is  simply  indispensable  to  every  student  of  that 
giant  planet,  of  which  it  treats  in  so  thorough  and 
exhaustive  a  manner. 

I  have  in  times  past  more  than  once  invited 
attention  here  to  the  ignominious  failures  which 
the  predictions  then  issued  by  the  Meteorological 
Office  BO  repeatedly  proved  to  be.  In  common 
justice,  then,  I  think  that  equal  publicity  should  be 
given  to  the  recent  remarkable  accuracy  of  the  fore- 
casts issued  from  Yiotoria-stroet.  It  really  sug- 
gests the  hope  that  the  dawn  of  a  science  of 
meteorology  nas  begim.  Be  it  well  noted,  how- 
ever, that  it  is  to  Messrs.  Scott  and  Baillie  ^at  we 
are  indebted  for  this  great  and  manifest  improve- 
ment. That  paltry  imposture  and  excuse  for  fill- 
ing the  pockets  of  certain  "guinea-pigs,"  the  so- 
called  Meteorological  Council  of  the  Royal  Society, 
has  had  about  as  much  to  do  with  it  as  I  have — there 
or  thereabouta— -and  were  that  Council  swept  away 
to-morrow,  as  it  oug:ht  to  be,  the  forecasts  neither 
could  nor  would  diminish  in  accuracy  in  the  slightest 
degree,  or  the  interests  of  meteorology  suffer  in 
any  shape  or  way  whatever. 

So  the  Commissioners  of  the  Exhibition  of  1861 
have  begun  to  hawk  their  land  about  as  affording 
(what  the  advertisements  call)  "  eligible  sites  for 
building  purposes "  ;  and  the  quondam  scene  of 
the  nocturnal  gambols  of  'Arry  and  'Arriet  is  to 
blossom  into  a  genteel  road  76ft.  in  width!  It 
seems  that  the  august  body  to  which  I  am  referring 
did  "  offer  to  provide  a  buQdinff  for  a  Museum  of 
Science,"  and  tried  to  persuade  the  Government 
"  to  establish  on  "  their  "  estate  those  institutions 
ancillary  to  the  teaching  of  science  which  are  neces- 
sary to  form  a  complete  sjrstem  of  scientific  educa- 
tion for  this  Metropolis."  But  alas  !  charmed  they 
never  so  wisely,  the  powers  that  be  preserved 
strictly  the  attitude  of  the  deaf  adder,  and  would 
not  listen  to  their  blandishments.  Perhaps  some 
member  of  the  Government  itself  may  have  possessed 
sufficient  scientific  knowedge  to  be  able  to  appreciate 
what,  as  it  is,  passes  at  South  Kensington  for 
science  (falsely  so-called),  and  to  dediue  to  be  a 
party  to  the  provision  of  fresh  billets  for  a  new 
army  of  cadgers.  Be  this,  though,  as  it  may,  the 
"  Mjuaeum  of  Sdenoe,  et  ca}tera,"  fell  through ;  and 
now  yet  another  addition  is  to  be  made  to  the 
stuccopolis  of  Brompton,  and  Chawles  and  Jeames 
will  loll  iinder  porticoes  and  against  railings,  where 
erst  the  London  "cad"  smoked  his  penny  Pick- 
wick, and  the  girl  from  the  pickle  factory  displayed 
her  fringe  and  "dress-improver"  while  watching 
the  fountains  lighted  by  the  electric  light.  Well, 
well,  every  dog  will  have  his  day,  and  some  fine 
day  John  Bull  will  wake  up  (long-suffering  beast 
that  he  is)  to  the  consciousness  of  the  huxnbug  of 
associating  all  tlds  kind  of  thing  with  the  sa^ed 
names  of  Science  and  Art.  Then  m^,  and  prob- 
ably will,  the  whole  of  the  unoccupied  part  of  the 
property  be  bt^t  over  with  houses  suited  for,  more 
or  less  smart  people,  and  the  Albert  HaU  be  con- 
verted into  the  circus  or  music  hall  which  is  its  only 
legitimate  end. 


After  laying  down  this  precious  Bsport  of  the 
Commissioners,  it  is  quite  refreshing  to  pan  to  the 
perusal  of  a  very  different  one  indeed :  I  mo&a  tlut 
of  Mr.  Charles  Burckhalter,  the  h^  of  the  Chabot 
Observatory  at  Oakland,  in  California,  on  th«  work 
done  there  from  June  30,  1888,  to  June  30,  \^, 
From  this  interesting  document  I  lean  th&t  there 
were  no  less  than  1,821  visitors  to  the  Obserratorr 
during  the  period  specified,  who  took  the  \in^ 
interest  in  wnat  they  saw.  These  indoded  stoiinti 
from  the  High  School  under  Prof.  Metd.  whose 
attendance  is  regular.  Now,  consjdwn'ny  the  great 
effect  the  Chabot  Observatory  has  had  in  unpl&ntiM, 
fostering,  and  stimulating  a  taste  for  astronomy  m' 
California,  it  seems  most  desirable  that  some  sadi 
institution  should  be  established  on  En^iih  mi 
I  do  not  know  any  obeervatory  in  this  oountrr  to 
which  the  public  are,  or,  in  fact,  very  well  coold 
be,  admitted.  Prof.  Pritchard  has  certainly  done 
admirable  service  to  education  by  hit  lectures  and 
demonstrations  at  the  University  Obwmtoty, 
Oxford ;  but  these  are,  I  fancy,  confined  to  under- 
graduates, and  do  not  extend  to  the  gennal  pobtie. 
It  is  mudi  to  be  desired  that  some  wesltnjud 
munificent  Englishman  would  found  a  smilar 
Observatory  to  the  Chabot  one,  for  the  nie  of  the 
people  at  large,  being  of  course,  careful  to  place  it 
under  such  competent  supervision  as  shonla  ixmn 
its  educational  value  and  prevent  it  from  degenera> 
ting  into  a  kind  of  glorified  peep-show. 

]^mising  that  what  I  said  (in  letter  302^>0) 
anent  metaphysics  and  logomachy,  mnst  not  be 
taken  an  gratia  serieux,  I  would  merelj  renurk.  in 
connection  with  what  Mr.  Monck  sayv  (letter  30^Sd, 
p.  522),  that  unquestionably  the  optician  io«j(  regard 
the  picture  on  the  retina  as  the  thmg  seen,  isasmach 
as  it  is  only  to  the  perfecting  of  that  picture  that  his 
art  can  be  directed.  Upon  a  cognate  piiociple,  to 
revert  to  my  former  illustration,  the  maker  of  aural 
apparatus  so  constructs  it  as  to  set  the  t^pipsoom 
in  more  violent  vibration.  It  is  the  only  link  in  the 
chain  that  he  can  get  at.  I  have  but  little  to  add 
on  the  question  of  inversion,  inasmuch  as  1  fail  to 
understand  how  there  can  be  such  attributes  as  ap 
and  down  in  the  mind,  save  in  connection  viu 
the  sense  of  touch.  If ,  as  I  have  said  before, 
I  have  to  raise  my  head  and  eyes  to  see  part  of  an 
object,  I  call  that  the  upper  part  df  it.  Ii  I  have  to 
depress  them,  then  I  leel,  intuitiTely,  that  lam 
regarding  the  lower  part  of  the  object  which  is  im* 
pressing  my  vision.  My  tactual  or  muscular  impres- 
sion, solo  speak,  helps  me  to  interpret  my  visu&looea. 

Has  it  never  occurred  to  Mr.  Canning  (letter 
30244,  p.  522)  that  parallax  would  displace  the 
moon  with  reference  to  Jupiter  as  viewed  from  his 
station,  quite  irrespectively  of  the  mere  local  differ- 
ence of  time? — ^the  only  factor  operating  in  the 
observation  of  suc^  a  phenomenon  as  the  edipee  of 
a  satellite. 

I  will  answer  the  question  addressed  to  me  by 
Mr.  Peal  (in  letter  30247),  on  p.  5'23,  byaayinsthat 
I  wholly  fail  to  see  why  the  deposits  of  snow  should 
be  littoral  '*  on  any  globe  whicn  was  approadung  t 
stage  of  glaoiation.''  Such  deposits,  I  should  fancy, 
would  befl^in  on  the  mountam  ranges,  and  extend 
downward  until  everything  was,  more  or  tes, 
covered  with  them. 

"  R.  G."  (q^uery  69293,  p.  632)  should  eet  some 
lii^tle  ^gs  or^  if  they  are  quite  unprocurable,  earth* 
worms,  tot  his  snake. 

"  Insect "  (query  69307,  p.  632)  need  only  fill  his 
bottle  up  agam  with  spirits  of  wme. 

I  do  not  thoroughly  imderstand  the  reference  of 
"Tempus"  (in  query  69319),  on  p.  532,  to  the 
fiffure  in  Young's  "General  Astronomy/'  mJ 
whence  he  gets  his  figure  of  6S ;  but,  as  a  matters 
course,  the  relative  lengths  of  the  steel  and  od^ 
rods  vary  inversely  as  their  coefficients  of  expan- 
sion ;  so  that,  assuming  68  to  be  correct,  the  n^ 
should  be  28-65214.  'Die  total  length  of  steel  to  be 
dealt  with  is  obviously  that  of  the  rods  indepfadal^f 
expanding  in  the  same  direction^  which,  in  the  cast 
of  the  pendulum  figured  by  Young,  would  be  the 
sum  of  the  lengths  of  the  outer  suspending  franu 
and  of  the  rod  passing  into  the  bob.  This,  I  think, 
but  am  not  certain,  is  what  '*  Tempus  **  means. 

I  must  refer  "S.  W."  (query  69333,  p.  «2)  to 
pp.  107  and  108  of  Vol.  H.  of  Chauvenefa  "  Sph«- 
cal  and  Practical  Astronomy"  for  the  method  of 
determining  the  parallax  of  a  sextant,  and  the 
application  of  the  quantity  thus  determined  to  tha 
correction  of  observations  of  near  objects.  This  u 
too  long  for  extract  here.  But  in  my  own  pracfc* 
I  have  generally  found  that  I  could  get  a  dtftsT' 
object,  vertically  over  one  that  was  tw)  near,  saa 
could  measure  the  angular  distance  of  that  fromnj 
second  point  instead. 

The  death  of  Professor  Loomis  must  ^pf^ 
almost  like  that  of  a  personal  friend  to  the  thounav 
to  whom  his  "Practical  Astronomy"  ha»  f«»* 
such  a  constant  book  of  reference  for  the  last  thiro 
years.  While  for  the  purposes  of  the  more  adrsofw 
mathematician  Chauvenet's  splendid  **Sphe(K^ 
and  Practical  Astronomy"  must  always remam » 
the  standard  English  treatise  on  the  subject «) 
which  it  treats,  Loomi8*8  mors  compBndkwi*^ 
is  unsurpassable  as  a  yade-mecom  for  the  ofaitf^ 
toxy  table. 
AFeUow  of  the  Boyal  AntrosMMnioal  BootatT- 


J 
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THE  OOCTDXTATION  OF  JUPITSIt. 

[30269.]— I  0B8EBVSO  the  occultation  of  Jupiter 
at  wells  on  the  eyening  of  Auffunt  7th.  At  6.45 1 
found  the  planet  easily  with  a  yul.  telescope,  power 
6o.  At  7.4  by  the  catnedral  dock  Jupiter  came  in 
contact  with  the  moon.  The  curye  of  ttiemoon^s 
limb  was  dearly  defined  as  she  passed  oyer  the 
planet's  disc.  Jupiter  disappearea  at  5min.  208ec. 
past  7  o'dock.  The  angular  diameter  of  Jupiter  at 
the  time  was  about  ^th  of  that  of  the  moon.  The 
planet  made  its  reappearance  on  the  bright  side  of 
the  moon  at  7.58,  and  at  7.59  and  20sec.  the  whole 
of  Jupiter's  disc  wss  yisible.  The  fourth  satellite, 
which  was  nearly  at  its  greatest  eastern  elongation, 
reappeared  about  7.43.  The  disc  of  Jupiter  was 
covered  with  belts,  which  appeared  yery  oark ;  but 
this  may  haye  been  the  effect  of  contrast  with  the 
brijp^t  surface  of  the  moon. 

when  the  moon  was  about  to  leaye  Jupiter,  I 
was  struck  by  the  appearance  of  a  slight  haze  on 
the^  disc  of  the  planet  nearest  the  moon,  whid^  seems 
to  indicate  that  the  moon  has  a  slight  atmosphere. 
I  am  not  the  only  one  who  obseryed  this  phe- 
nomenon. "S.  S.^'  in  his  letter  (30245,  p.  523) 
obseryed  the  same  at  Southampton,  and  says: — 
'*  As  reappearance  adyanoed^  we  surface  of  the 
planet  was  more  dull  at  the  unmediate  side  of  the 
moon  than  at  its  own  off  edge,  resulting  no  doubt 
from  the  contrasting  and  unequal  light  of  the  con- 
tiguous bodies." 

Since  the  aboye  obseryations  were  made,  I  haye 
been  looking  oyer  the  "Memoirs  of  the  Royal 
Academy  at  Paris,"  and  I  find  that  a  similar  phe- 
nomenon has  been  obseryed  by  astronomers  at  the 
occultations  of  Venus  by  the  moon. 

The  obseryations  made  on  the  morning  of  July 
27th,  1763,  at  the  Royal  Obseryatoiy,  by  M.  de 
Thurv,  are  as  follows:— **  As  Venus  approached 
the  illuminated  limb  of  the  moon,  the  ooncaye  edge 
of  her  crescent,  which  was  turned  to  the  oonyex 
limb  of  the  moon,  became  tinged  with  red,  and  of  a 
quite  different  complexion  from  that  of  the  conyex 
edge,  and  that  this  tinge  iQcreased  as  Venus  ad- 
vanced nearer  to  the  moon." 

This  phenomenon  was  obseryed  at  the  same  time 
and  ^plaoe  by  M.  Maraldi  and  M.  le  Gentil.  The 
former  writes: — **Some  seconds  before  the  horn 
touched  the  moon,  a  red  colour  extended  from  the 
moon's  limb  to  the  illumined  and  concave  part  of 
Venus." 

The  latter  says  :— '*  About  a  minute  before  Venus 
was  hid  by  the  moon,  the  hollow  edge  of  her 
crescent  was  tinged  with  a  livdy  red.  This 
phenomenon,  before  taken  notice  of  by  several 
astronomers,  is  worthy  of  consideration."  It  would 
be  interesting  to  hear  from  others  whether  they 
observed  the  slight  haze  observed  by  "  S.  S."  and 
myself,  and  state  their  opinions  reg^ding  it. 

Bristol,  Aug.  19th.  J.  Webb. 

[30270.]— This  was  well  seen  by  me  from  a  hieh 
station  in  Switzerland.  Not  having  an  accun^ 
time-measurer  at  hand,  no  account  was  taken  of  the 
moments  of  disappearance,  nor  of  the  time  occu- 
pied in  the  transit  of  the  moon's  limb  across  the 
planet's  disc,  which  was  about  a  minute  and  a 
quarter;  but  aa  far  as  a  small  telescope  of  lin. 
aperture  could  show  there  was  no  distortion  of 
form  during  the  disappearance  at  the  dark  limb. 
The  curvature  of  the  moon  could  be  dearly  traced 
on  the  diminishing  disk,  and  the  planet  could  be 
seen  until  reduc^  to  a  mere  pomt.  Upon  the 
reappearance,  however,  there  was  apparently  great 
flickering  and  irre^arity  in  the  form  of  the 
emerging  planet,  with  a  deddedly  oval  shape  to  the 
disc  when  first  finally  free  from  the  moon.  How 
much  of  this  appearance  was  due  to  irradiation 
and  to  the  smallness  of  the  telescope  I  cannot  say. 
Very  likely  the  whole  was  thus  produced,  but  the 
possibility  of  the  existence  of  a  slightly  refracting 
medium  of  some  point  raised  from  the  lunar  sur- 
face by  the  solar  heat,  but  absent  upon  the  face 
turned  away  from  the  sun,  was  a  natural  deduction. 
I  regretted  not  having  a  lazier  instrument  at  hand, 
and  shall  be  glad  to  i«ad  the  accounts  of  those  who 
were  thus  fortunate.  The  »ky  was  perfectly  dear, 
and  the  air  steady.  F.  B.  Allison. 

DAVIDSON'S    COICBT. 

[30271  .I—Whilbt  sweeping  the  western  heavens 
on  the  15tn  inst.,  I  picked  up  a  **  suspidous  object" 
at  about  R.A.  15h.  34m.,  and  K.  ded.  Ul".  I 
could  not  identify  it  in  my  list  of  nebulce,  so  imme- 
diately wrote  lur.  Dennmg,  our  director  (comet- 
sweeping  section  of  the  L.A.S.).  He  writes  me: 
"  The  object  seen  on  the  15th  in  the  head  of 
Serpens  is  Davidson's  comet." 

I  saw  on  the  16th  your  position,  given  in 
"Sdentifio  News"  for  this  oomet,  and  as  the 
observed  position  on  the  15th  is  very  near  your 
predicted  position,  I  oondude  the  "suspidous" 
object  was  Davidson's  comet. 

My  reason  for  writing  is  to  put  possessors  of 
small  apertures  on  their  guard,  as  I  picked  it  up 
with  a  3iin.  refractor,  power  30.  It  is  pretty  large, 
bri^t,  and  with  a  tail  pointing  from  tne  sun,  and 
Ian-shaped.    As  the  moon  was  up  at  the  time  I 


observed  it,  the  real  shape  of  the  tail  was  missed, 

no  doubt.    Circumstances  have  not  been  favourable 

for  reobserving  this  object  here  since  the  15th  inst. 

Leeds,  Aug.  19th.  David    Booth. 

Z  BOOTIS,    STO. 

r30272.1— I  BAD  not  the  slightest  idea  in  letter 
(30200)  of  casting  any  doubt  on  Mr.  Sadler's  know- 
ledge. He  has  forgotten  ten  times  more  astronomy 
than  I  shall  ever  know.  I  am  not  alone,  however, 
in  tfiinlring  ^  Bootis  dosor  than  the  estimatea 
distance,  and  also  the  anele  larger.  I  presume  I 
CoronsB  in  Mr.  Sadler's  letter  is  a  mispnnt  for  tj ; 
but  the  same  error  has  crept  into  the  Star  Guide.  I 
thank  him  for  further  measures  quoted. 

Mr.  Peal — ^letter  30247 — ^will  excuse  me  object- 
ing that  as  to  heat,  atmosphere,  etc.,  of  Mars  and 
Venus,  that  what  he  puts  in  is  not  evidence,  but 
onlydeductions  from  theories  themselves  unproved. 
M.rlammarion  draws  very  different  inferences  as 
to  habitability  of  these  two  planets,  and  thinks 
upon  Buffident  grounds.  I  differ  from  both  in  simply 
thinking  we  know  nothing  about  it.  But  really 
Mars  is,  apparently,  much  covered  with  douds,  and 
three- fourtns  of  the  supposed  maps  are  due  to  these 
douds  in  combination  with  bad  seeing.  I  think 
South's  1 1  Zin.  achro.  which  dichotomised  a  star  on 
emerging  from  occultation  by  Mars,  had  a  large 
residuum  of  uncorrected  spherical  aberration.  I  do 
not  see  why  we  should  suppose  snow  to  be  of  a 
different  constitution  on  Mars  to  what  it  is  here. 
If  so,  it  is  not  snow.  Perhaps  it  is  pyrogallic  add. 
As  to  his  question  re  lunar  surfacing,  I  am  not  the 
promulgator  of  a  theory  as  he  is — I  think  we  do 
not  know  enough  to  come  to  a  conclusion  ;  but  my 
inability  to  frame  a  satisfactory  theory  in  no  way 
proves  nis  to  be  correct.  How  can  snow  stand 
fourteen  days'  continuous  sunshine  ? 

Edwin  Holmes. 


LUKAB  BEFIiECTIONS. 

[30273.]— The  striking  reflections  of  the  Lunar 
disc  from  adjacent  vapour  which  appeared  on  the 
13th  inst.  were  dearly  seen  at  Porthuid,  and  from 
many  places  on  the  S.W.  coast.  Mr.  G.  Orover 
thus  describes  the  phenomenon  aa  seen  from  Sir  Hy. 
Peek's  observatory :  '*  About  10  o'clock  on  the  13th 
two  bright  mock  moons  were  observed,  one  on  each 
side,  and  about  20°  distant  from  the  real  moon,  the 
tiiree  lying  nearly  in  a  horizontal  line  in  the  E.S.E. 
The  northern  one  was  particularly  brilliant,  and 
beautifully  tinted  with  rainbow  colours.  A  bright 
and  long  vertical  ray  was  seen  passing  through  uie 
moon  at  the  same  time." 

Aug.  19.  W.  B.  Waugh. 

OBSEBVATOBT. 

[30274.1 — ^My  attention  has  just  been  called  by  a 
friend  to  the  query  of  **  G.  G.  B."  (69051)  on  pace 
422  of  the  current  volume,  and  I  must  crave  indul- 
gence for  not  replying  sooner,  as  I  do  not  often 
(much  to  my  regret)  see  the  Enolish  Mschakio 
now. 

With  regard  to  building  an  observatory  at  the 
top  of  a  house,  perhaps  my  experience  may  be  of 
some  service  to  **  G.  G.  B.,"  sedng  that  for  some- 
thing like  15  years  my  only  observatory  was  on  the 
housetopj  in  the  centre  of  a  large  manufacturing 
town,  vn.th  its  usual  complement  of  traflic,  dust, 
and  smoke.  I  am  quite  aware  that  amongst 
astronomers  there  is-  a  consensus  of  opinion  as  to 
the  utter  unsuitability  of  such  situations  for  tele- 
scopic work  ;  and,  had  I  been  influenced  by  what  is 
written  in  the  ordinary  textbooks,  I  should,  in  all 
probability,  never  have  pursued  the  study  of  the 
^*  sublimest "  science  at  all.  As  it  is,  I  have  used 
here  a  number  of  tdescopes,  refractors  and  reflec- 
tors, from  2in.  to  ll^in.  aperture,  during  that 
period,  and  I  can  safely  say  that  some  of  the 
happiest  hours  of  my  life  have  been  spent  in  this 
elevated  retreat.  The  greatest  obstadtf  to  my  .com- 
fort was  the  close  proximity  of  a  chinmey- stack  on 
the  soutii-west ;  but,  by  watdiing  my  opportunities, 
this  particular  nuisance  was  to  a  large  extent 
circumvented.  As  to  tremors  arising  from  traffic  in 
the  streets  (for  the  house  was  a  comer  one,  at  an 
important  crossing),  I  cannot,  of  course,  say  how  it 
would  be  in  London ;  but  here  the  heavy  business 
traffic  was  over  by  8  p.m.,  and  I  was  only  troubled 
by  occasional  passing  cabs  or  liffht  vehicles  after  that 
hour.  Consideringthat  the  streets  were  rather  narrow 
just  here,  and  that  the  paving  was  granite  setts,  the 
titnnors  were  not  so  violent  as  might  be  imagined, 
and  tiiey  soon  subsided.  I  was  often  struck  with 
the  fact  that,  whilst  using  a  simple  tdephonic  con- 
nection to  my  sidereal  clock  (for  taking  transits),  I 
could  hear  the  rumble  of  a  distant  vehide  long 
before  the  vibration  affected  the  star.  I  may 
say  that  after  a  great  number  of  alterations 
to  suit  the  graduaf  devdopment  in  size  of  the 
tdescope,  I  mially  adopted  the  "  Berthon "  f orm 
of  obeervatoi7[,  and  prefer  it  to  any  other.  It  is 
quite  fnife  against  storms,  even  in  an  exposed  situa- 
tion like  this,  and  mine  has  never  suffered  acddent 
yet— notwithstanding  an  additional  danger  of  fire, 
as  the  canvas  roof  is  within  a  few  feet  of  the  afore- 


said diimney.  Oneof  my  earlier  arrangements  to  cover 
the  ll^in.  reflector  (before  I  had  anyshdterin  tiie 
shape  of  a  roof)  was  a  travelling  carriage  running  on 
rails ;  which,  when  not  wanted,  was  run  through  a 
movable  part  of  the  wall,  and  out  on  a  pair  of  ught 
wood  girders — ^this  was  very  convenient  to  use,  and 
effectually  sheltered  the  tdescope,  though  it  leit  the 
observer  m  the  open.  For  years  I  did  my  observine 
all  out  on  a  plain  platform,  with  merely  a  wau 
around ;  but  the  shelier  of  a  simple  observatory  is 
infinitely  preferable,  for  the  comfort  of  the  person, 
in  every  way — ^nor  aid  I  ever  discover  the  sughtest 
prejudice  to  the  performance  of  the  instrument  by 
its  being  under  cover ;  indeed,  I  thought  the  reverse. 

As  to  material,  I  should  certain^  not  recom- 
mend brick,  and  corrugated  iron  I  don't  like — 
especially  in  frosty  weather.  Woodwork  is,  in 
my  opinion,  the  best  —  certainly  the  easiest  to 
fix,  and  if  well  painted  at  regular  intervals  it 
will  last  lonff  enough  for  most  people.  Take  care 
to  insulate  the  telescope  stand  as  far  as  is  possible 
from  the  floor  of  the  observatory ;  it  will  be  appre- 
ciated when  using  high  powers. 

Now  about  the  roof.  The  revolving  form  is,  of 
course,  the  most  convenient,  though  in  this  case  it 
might  not  be  so  applicable  as  a  sliding  one,  the 
space  not  being  square,  and  8ft.  lOin.  would  seem 
too  small  for  a  reflector  to  work  comfortably  in. 

**  G.  G.  B."  has  omitted  to  say  anything  about 
aperture  and  focal  length  of  his  telescope,  factors 
which  ought  to  be  taken  into  consideration.  If  the 
"  Berthon"  roof  be  chosen,  then  I  can  suggest  an 
improvement  over  canvas  as  the  covering,  and  that 
is  sheet  zinc,  which  a  friend  of  mine  adopted  (in  an 
observatory  at  the  top  of  his  house,  some  60ft. 
above  street-level)  with  complete  success.  It  is 
safer  against  flre,  which,  in  the  immediate  presence 
of  chimneys,  is  a  matter  not  to  be  neglected.  If  I 
have  not  been  suffidentiy  explidt  I  uiall  be  happy 
to  supplement  these  remarks  by  any  further  infor- 
mation that  "  G.  G.  B."  may  desire.  Before  con- 
duding,  I  cannot  refrain  from  noticing  the  reply  of 
"  G.  M."  (p.  443),  in  which  he  says  th^n  any  power 
over  60  would  be  useless  in  such  a  situation  as  that 
described.  **C,  M."  may  think  so,  but  I  can 
assure  him  that  I  have  frequently  used  powers  of 
400  and  500  diameters  with  advantage  in  my 
housetop  observatory  !  W.  S.  Franks. 

EULTS  FOB  BEFLEOTOBS. 

[30275.] — It  may  be  convenient  to  your  numerous 
readers,  who  are  the  architects  of  tneir  own  tele- 
scopes, to  be  in  possession  of  two  neat  and  convenient 
formulflB  for  finding  the  right  place  of  a  flat  of 
given  size,  and  also  the  size  of  a  nat  for  given  aper- 
ture and  distance  from  focus.  (1)  The  semi-mmor 
axis  of  the  flat  is  determined  by 


b  {m  -^  a) 


+  a 


Where  a  v  radius  of  solar  image  at  focus  (which 
may  be  found  by  multiplying  «00465  by  tiie  focal 
length  of  the  mirror) ;  b  ^  custance  at  which  it  is 
proposed  to  place  the  flat  from  the  focal  plane ;  m 
sz  semi-diameter  of  the  mirror;  d  b  focus  of  th& 
mirror.  (2^  To  find  the  distance  from  the  focal 
plane  at  which  a  flat  of  given  size  is  to  be  placed, 
the  formula  * 
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e  being  the  semi-minor  axis  of  the  flat. 

This  formula  was  brought  to  my  notice  by  Mr. 
Linscott,  but  may  direcuy  be  deduced  from  the 
reasoning  in  my  paper  on  this  subject  in  the  Liver- 
pool Astronomical  Sodety's  Journal  for  May  last. 

John  Bona,  F.B.A.S. 

S.  Thomas'  Vicarage,  Lancaster,  Aug.  19. 

THE  FTTIiLEB  CELL  —  INBT70TAN0B 
(SELF  -  INDUOTION)  IN  UAQNET 
COILS,   Ao, 

r 30276.]— In. Mr.  AXtaop^s  ** Practical  Electric 
Bell-Fitting  "  the  description  of  the  above  cell  ia 
somewhat  mideading.  When  the  cell  is  wanted  for 
immediate  use,  the  porous  pot  is  diaived  with 
dilute  sulphuric  add,  otherwise  water  alone  may 
be  used  (or  zinc  sulphate  sol.) ;  but  it  must  be  borne 
in  mind  that  sulphuric  add  is  ultimatdy  formed 
there. 

A  cone- shaped^  zinc  with  insulated  wire  passing 
up  through  the  liquid  is  never  used ;  there  is  always 
a  rod  as  well.  The  prindpal  object  of  the  cone  is 
to  act  as  a  foot,  so  that  the  rod  shall  stand  upright 
in  the  porous  pot,  also  that  the  mercury  in 
which  the  foot  stands  (to  the  depth  of  about  |in.) 
may  have  every  facility  in  its  climb  up  the  rod.  la. 
large  cells,  a  '*lump^'  of  zinc  is  sometimes  sus- 

g ended  in  the  porous  pot,  the  top  being  hollowed  to 
old  the  mercury. 

In  a  Daniell,  it  is  well  known  that  metallic  copper 
is  depodted  on  the  exterior  of  the  porous  pot  at 
those  points  where  the  zinc  may  be  touching  inte- 
rioriy.  Just  the  same  occurs  in  the  Fuller  (dirome 
alum  crystals  bcdng  deposited)  if  the  zinc  is  idlowed 
to  toudi  the  sides  of  the  pot.  This  deposition 
causes  the  porous  pot   to    crack — dearly  a  very 
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serious  thing  in  most  double  cells,  except  the 
Leclanche,  where  it  is  rather  an  advantage,  as 
lessening  the  internal  B.  It  is  essential  that  the 
porous  pot  be  paraffined,  especially  at  the  bottom, 
where  Mr.  AUsop  would  have  it  unprotected.  I 
gave  yery  full  reasons  as  regards  this  some  time 
ago ;  but  I  cannot  exactly  say  in  which  number. 
However,  they  will  be  found  Quoted  by  Mr.  Bot- 
tone  in  his  book  on  *'  Electric  Bells,'*  apropos  of 
which  the  author  has  wrongly  illustrated  the  Fuller 
cell,  the  unfortunate  zinc  cone  and  insulated  copper 
wire  being  there  depicted. 

In  working  the  Fuller  the  following  notes  may 
be  found  useful.  Whenever  the  porous  pot  solution 
becomes  bluish  in  colour  it  is  an  indication  that 
solution  has  entered  from  the  outer  cell— a  bad 
thing  for  the  zinc  rod.  Some  of  the  liquid  should 
be  removed  with  a  syringe,  and  fresh  water  added. 
Tlie  bichromate  or  chromic-acid  solution  should 
always  give  a  deep  orange  colour  (this  test  and  the 
foregoing  is  made  by  merely  inserting  a  strip  of 
white  paper)  ;  if  otherwise,  it  is  an  inmcation  that 
the  solution  is  weak,  and  requires  resuscitation  in 
the  form  of  freeh  crystals  or  compound.  If  chromic 
alum  crystals  (dark  red)  form  on  the  carbon  plate, 
the  solution  is  supersaturated,  and  water  must  be 
added. 

This  cell  is  in  great  favour  with  the  P.O.  and 
with  the  princiDal  railway  and  cable  companies, 
having  ^aduallv  ousted  the  Doniell  on  account 
of  its  high  E.M.F.  I  have  had  to  correct  a 
corresponaent  this  week,  who  would  credit  the 
Fuller  witih  only  1*5  volt. 

The  term  inditetanee  is  now  used  instead  of  self- 
induction.  The  inductance,  self-induction,  or 
spurious  resistance  of  a  circuit,  is  measured  in 
secohms;  the  ohmic  or  true  resistance  in  ohms. 
The  total  resistance,  i.e.,  the  sum  of  the  inductance 
and  the  true  resistance  (secohms  -f  ohms)  is  called 
the  impedance  of  a  circuit,  but  I  believe  there  is  as 
yet  no  definite  unit  of  impedance. 

If  "  H.  C.  H."  will  examine  a  proper  Wheat- 
Btone*s  bridge  diagram,  he  will  find  that  there  are 
two  keys,  one  in  ttie  battery  circuit,  and  the  other 
in  the  galvanometer  circmt,  the  function  of  the 
latter  being  to  nullify  these  observed  effects  of  in- 
ductance in  question.  In  practice  the  two  keys  are 
combined  in  one,  the  depression  of  whidi  closes  the 
battery  circuit  first,  and  the  galvanometer  circuit 
immediately^  after ;  on  raising  tne  key  the  galvano- 
meter circuit  is  of  course  opened  first. 

This  **  bridge  key,'*  as  it  is  called,  may  be  tapped 
down  as  sharply  as  one  likes,  yet  the  extremely 
small  space  of  time  which  intervenes  between  the 
closing  of  the  two  circuits  \h  amply  sufiident  for  the 
inductance  to  occur  and  die  away.  Obviously  these 
keys  are  essential  for  accurate  work. 

W.  Perren  Maycook,  A.I.E.E. 


HELIX    AOTTLEATA. 

[30277.]— WHiLBr  staying  at  Truro  I  found  five 
H.  aculeata  in  a  lane  under  some  dead  leaves.  The 
locality  was  about  half-way  between  Truro  and 
Rosedale,  and  about  a  mile  mm.  either.  This  is,  I 
believe,  the  first  recorded  find  in  Cornwall. 

Frederick  H.  Harvey. 

41,  Hugh-street,  S.W. 

SHOES    FOB    HOBSES. 

[30278.] — I  HAVB  read  with  interest  the  views  of 
vour  correspondents  as  to  the  best  shoes  for  horses, 
out  think  they  are  on  the  wrong  tack.  Why  are  our 
horses  to  be  shod  at  all  ?  Is  a  horse^s  hoof  leai  perfect 
than  the  various  other  parts  of  his  structiure?  I 
think  not. 

The  late  Rev.  J.  G.  Wood  was  a  strong  advocate 
for  using  horses  barefoot,  and  he  wrote  a  book— 
"The  Horse  and  His  Owner,"  I  believe — on  the 
subject.  "Horses  and  Roads,"  by  "Freelance," 
is  written  in  the  same  strain,  and  is,  if  possible, 
more  convincing,  as  the  writer  seems  to  be  a  man  of 
large  experience  with  horses. 

Being  persuaded  that  their  ideas  were  correct,  I 
have  applied  them  to  a  pony,  which  has  now  gone 
barefoot  for  a  year,  and  the  expeiiment  is  tho- 
roughly satisfactory.  He  never  gets  tender  feet, 
never  stumbles,  and  his  hoofs  are  in  perfect  con- 
dition. I  do  nothing  to  the  hoofs,  but  let  them 
wear  as  nature  intended.  The  pony  has  been 
driven  almost  every  day,  and  over  the  roughest  and 
worst  roads  round  here,  the  result  bemg  to  me 
proof  of  the  needlessness  of  shoeing  his  kind. 

Dorset.  H.  S.  S. 


WHAT  DO  WE  SEE  P 

[30279.] — We  see  the  outward  projection  of  the 
reversed  minified  centralisation  felt  by  the  retina. 
By  a  reversed  minified  centralisation  is  meant  a 
focus.  A  focus  is  the  narrowest  point  of  the  facsi- 
oule  stack  or  pile  of  rays  where  a  lai^er  area  is 
twisted  and  reconstitutea  into  a  smaller  one.  An 
eye  is  a  convergini^  instrument^  since  it  embraces  in 
a  small  space  a  view  that  might  extend  miles  in 
area.  That  view  miles  in  area  is  projected  upon 
the  retina,  minified  by  a  converging  lens.  A  con- 
verging lens  does  not  focus  till  uie  point  of  rever- 


sion is  past.  If  an  eye  did  not  receive  a  minified 
image  it  would  have  to  be  as  large  as  the  landscape. 
It  would  be  a  mirror.  The  landscape  could  be 
reduced  by  a  concave  lens,  but  that  would  be  seeing 
the  larger  area  smaller,  whereas  by  a  converging 
lens  the  minification  is  inverted,  but  it  remains 
outwardly  upright  and  its  own  size.  The  brain 
needs  no  Gaining  to  see  erect  with  an  inverted  image, 
because  it  is  a  physical  fact  that  an  image  projected 
through  a  convex  lens  is  inverted — the  reason  for 
placing  slides  in  a  magic  lantern  uMide-down.  The 

?[uestion  should  be  formulated,  What  does  the  eye 
eel,  and  not  what  does  it  see  'i 
Author  of  "Is  Bad  Sig-ht  on  the  Increase  P 
The  Philosophy  of  Sight." 

A  FULT-EABTH  PBOBLEU. 

[30280.]— The  following  problem,  one  of  my  own, 
which  appeared  some  years  ago  in  a  leading  New- 
castle paper,  may  interest  those  few  readers  of  the 
"  E.  M."  who  hold  to  the  belief  that  the  surface  of 
the  earth  is  a  plane.  The  solution,  as  will  be  seen, 
involves  nothing  more  difficult  than  elementary 
trigonometry.  To  render  the  figure  clear,  I  have 
exaggerated' the  diameter  of  the  sun. 


Quotum, — Assuming  (l)  that  the  surface  of  the 
earth  is  really  a  plane,  A  and  B  being  points  on 
that  plane  1,213  miles  apart ;  (2)  that  tne  sun  is  a 
globe  with  its  centre,  C,  in  the  zenith  of  A,  and  at 
a  height  above  A  of  700  miles — ^the  height  given  by 
the  philosopher  "Parallax"  ;  (3)  that  the  sun's 
apparent  disc  subtends  at  A  an  angle  of  32  minutes. 
What  angle  must  the  sun  subtend  at  B  ? 

Solution, — Join  A  C,  B  0,  and  from  A  and  B  draw 
tangents  to  the  circle  which  represents  the  sun, 
touching  that  circle  in  the  points  D  and  E  respect- 
ively, and  join  C D,  0 E.  Then  the  angles  ADC, 
B  E  C  are  ri^ht  angles ;  the  angle  CAD  measures 
16  minutes,  smce  it  is  half  the  angle  subtended  by 
the  sun  at  A ;  and  we  have  to  de&rmine  the  angle 
CBE. 

Now  CD,  the  8un*s  radius,  »  AC  x  sin.  CAD 
=  700  X  sin.  16'  =  3-258  (miles)  nearly.    Also  B  C 

»  l/AC«  +  AB*  a  1,400,  and  sin.  CB  E  -  C  E 
-f  B  C  =  0*00233  =  sin.  8',  very  nearly.  Hence, 
twice  the  angle  CBE,  or  the  angle  subtended  by 
the  sun's  disc  at  B,  is  16  minutes.  That  is  to  say, 
the  sun  subtends  at  A  twice  as  great  an  angle  as  it 
subtends  at  B.  It  follows  from  this,  that  to  an 
observer  at  A  the  sun's  disc  appears— or,  at  least, 
oitght  to  appear,  were  the  assumptions  here  made 
correct— four  times  as  large  as  it  does  to  an  ob- 
server at  any  point  B,  distant  1,213  miles  from  A. 
Charing.  J.  B.  O. 

AMEBICAB7    OBGAK    v.    HABMONIXTU:. 

[30281.1— Woiru)  it  not  be  as  well  to  have  some 
dennite  iaea  of  what  is  meant  by  "  expresmon  " 
before  this  discussion  closes  ?  As  the  matter  stands, 
some  correspondents  have  implied  that  expression 
cannot  be  obtained  on  the  American  pattern  of  the 
free -reed  instrument,  and  on  the  other  side  another 
correspondent  has  pertinently  asked  "  why  ?  "  So 
far  I  pave  seen  no  answer.  As  one  famUiar  with 
the  construction  of  both  the  American  organ  and 
the  harmonium,  I  am  at  a  loss  to  know  what  can  be 
meant,  for  surely  what  is  possible  on  the  harmonium 
must  also  be  possible  on  the  A.  O.  In  the  har- 
monium the  wind  goes  direct  from  the  feeders  to 
the  well,  or  wind-chest,  and  thence  entws  the 
reservoir,  the  springs  of  which  tend  constantly  to 
force  it  past  the  rms.  When  the  expression  stop 
is  drawn,  the  connection  with  the  reservoir  is  closed, 
and  the  wind  goes  direct  from  the  feeders  to  the 
reeds,  which  are  thus  brought,  so  to  q)eak,  in  direct 
contact  with  the  player's  feet.  In  the  American 
organ  the  wind  is  exliausted,  or  drawn  through  the 
reeds  by  the  so-called  feeders  into  the  reservoir,  and 
there  is  no  difilculty  whatever  in  preventing  the 
reservoir  closing,  any  more  than  there  is  in  pre- 
venting the  harmonium  rmervoir  expanding.  It  is 
certaimy  the  fact  that  in  the  A.  O.  you  cannot  get 
more  than  the  pressure  of  the  atmosphere  (air 
rushing  in  to  fill  a  vacuum),  while  in  the  har- 
monium you  can  put  a  good  deal  of  pres- 
sure on  the  reeds,  a  h  Harry  with  his 
concertina;  but  is  that  any  special  advantaged 
What  is  meant  by  "  expression  "  ?  If  I  have  not 
I  much  misundentood  Mr.  Audsley's  articles  on  the 


organ,    he   obtains    "expression"  bv  meam  i.} 
"swells,"  and  if  "expression"  mean* the aWiu 
to  give  every  note  in  a  register  in  staccsto.theal 
say  that  can  be  doue  on  tne  American  orgu  qoite 
as  well  as  it  can  be  done  on  the  harmnfnium.  Mo* 
swelling    (crescendo   and   diminueodo)  I  dn  t/jt 
understand   as    "expression,"    but  the  ability  to 
accentuate   any  and   every   note.    I  hare  lioii 
many  who  fancy  they  can  play  talk  loudly  of  ths 
"expression,"  out  when  tested  all  the  "eiwe^. 
sion  "  they  could  get  out  was  simply  a  wrt  of  lerkr 
kind  of  sounds,  which  they  donbtlesB  coosidm^ 
music,  but  which  were  anything  bat  "moar"t> 
the  listeners.    I  have  no  doubt  that  thow  who  hm 
written  on  this  subject  in  jour  widdy-dmilited 
pages  are  "  past  masters  "  m  the  art  of  '*  expm- 
sion  " ;  but  I  should  like  to  hear  them  before  I  pnitf 
or  condemn.    I  have  known  players  withaletky, 
jumpy,  tiddle-um-dee  sort  of  touch  talk  Terr  lottdiy 
about  "expression"  ;  but  as  to  giving  the  idea  ('t 
the  composer,  they  were  as  far  off  as  I  am  from  tltc 
moon,  and  I  am  quite  sure  I  am  not  a  lunatie. 

BLoa.  Bac. 


[30282.]— My  opponents  have  now  fairiyadmitied 
all  my  contentions  except  the  main  fact  as  to  vliethn 
the  A.O.  has  or  has  not  expression ;  but  as  one  com- 
spondent  admits  that  people  who  buyAmeiiaQ 
"organs"  do  not  care  for  expression,  w^fif  qu^jU. 
I  have  never  perceived  either  expression  or  "  {ape- 
like tone."  It  is  not  for  me,  but  for  my  oppowmta, 
to  state  why  the  expression  stop  is  not  applied.  All 
that  I  have  to  do  with  is  toe  fact  tLat  in  tie 
hundreds  that  I  have  seen  and  tried  not  one  at- 
tained it.  I  presume  that  since  the  mechaokal 
difiiculties  are  »»/,  it  is  inadmissible,  because  itUtf 
first  attempt  at  power  or  passion  the  m&wbsb 
dribble  of  sound  would  merge  into  the  8trid<sitk} 
virile  harmonium  tone. 

American  "  organs  "  are  not  dearer  than  h:- 
moniums.  My  semi-profesaionAl  connection  vi± 
music  causes  me  to  be  flooded  with  drcukn  ofier- 
ing  them  to  mo  at  60  per  cent,  discount  and  eTs 
more.  That,  and  advertisements,  constitnte  the 
whole  cause  of  the  commwcial  sacoes  of  tKan 
machines.  Here  is  a  specimen  from  a  London  japa 
last  week  :  "  Amea-ican  Pipe-Organ  for  sale,  stnps, 
full  organ,"  &c  This  is  our  friend,  a  *'  oornhbu- 
tion  of  pipes  and  reeds,"  I  presume,  with  a  "ppe 
top."  I  suppose  we  must  call  Bach,  Meudelook. 
Best,  &c.,  mere  "pipe-orgjanista"  now,iiidefera» 
to  the  American  "organ." 

Denbigh,  15th  August.  Thomas  Casson. 

[30283.]— YouB  correspondent  G.  Fner  ^t 
more  arics  why  I  don't  reply  to  tlie  letter  -i 
"  Organon,"  and  I  once  more  reply  that  I  bawc- 
back  numbers,  and  have  not  seen  the  letter.  It  is 
hardly  worth  while  to  enter  into  a  oontituwf 
with  a  writer  who  refers  to  the  knee-swell  u  i 
"  substitute "  (?)  for  the  expression  stop.  "^ 
knee-swell  gives  the  power  of  playing  loadtr 
or  softly,  but  gives  no  power  whatever  of  tzv 
expression,  and,  therefore,  it  can  be  no  sabtfitotf. 


DIPI<EIDOSCOPB. 

[30284.]— The  base  of  an  ordinary  diDleid«o«» 
(see  letter  30261)  is  a  trapezium  of  which  tbe  W^ 
N.,  and  E.  sides  are  at  right  angles  to  esdi  cAa. 
and  the  fourth  side  slopes  about  37^  to  west  of  v>\rL 
the  N.  side  measures  about  2",  and  the  £.  sod  W. 
3-3"  and  1-8"  respectively. 

The  "two  images  of  the  sun"  are  not  baa 
"'reflected  from  the  internal  surfaces  of  tbe  prjm.' 
One  of  them  is,  but  the  other  is  reflected  fnw  '^ 
outer  surface  of  the  front  glaos.  I  obtiiiwd  &^ 
Dent's  some  5  years  ago  a  pamphlet  descriptiTe  <^ 
the  instrument,  with  all  directions  for  fijm».  ^ 
this  I  wiU  lend  to  "  Meridian  "  if  he  will  seadk' 
address  to  me  at  Davis's  Library,  King's  Coiky^ 
road,  N.W.  J.  K.  P 

TEOHNIOAIi  GAS  AKAI.T8I& 

[30285.1— As  some  of  our  readen  may  ba^  ^ 
make,  periodical  tests  of  coal  gas  and  otbei  fr^^ 
ducts,  1  thought  it  would  be  of  interest  to  tear  | 
few  of  the  latest  researches  before  their  notjs-  i 
is  well  known  that  in  technical  anslysii  of  p^ 
carbon  dioxide  is  absorbed  by  caustic  pota«t.  «• 
bonic  oxide  by  cuprous  chloride,  h»tT  bwr- 
carbon  by  bromine  or  fuming  snlphnnc  aci 
oxygen  by  alkaline  pyrogalUte.  Bepa«ne  i»  u^ioa*^ 
absorbed  by  fuming  nitric  acid,  and  mar&  ^  ^ 
combustion.  The  absorption  solutions  zn  tbf  mo' 
whether  Orsat's,  Hempel'a,  or  other  app«it»  s 
used. 

Carbonic  oxide  is  usually  absorbed  by  sc««J*[« 
chloride,  and  Hempel  has  pointed  oot  that  - 
volume  of  gas  ia  sometimes  iucreased  imsm  ' 
decreased.    He  suggested  that  ethrleof  u  ^; 
times    absorbed,  and  then  liberated  by  •  c«« 
volume  of  gas,  but  Duschmtdt  has  »hf»w»  tbat  tte 
phenomenon  may  take  place  in  thr  shME>*. 
ethylene  or  other  heavy  hydrocarbon,  iw  »**• 
tained that  the  explanation  is  givan  m  tbci^ 
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state  in  which  CO  is  held  by  cuprous  chloride.  He 
also  noticed  that  the  phenomenon  is  more  noticeable 
in  a  hjdrochlric  acid  solution  than  an  ammoniacal 
one.  Duschmidt  has  latterly  shown  that  an  am- 
moniacal solution  is  the  best  for  absorption  of  CO. 

Clemens  Winkler's  researches  on  the  estimation  of 
heavy  hydrocarbons  and  benzene  show  tiliat  fuming 
sulphuric  acid  quickly  and  completely  absorbs 
ethylene  and  benzine.  Fuming  nitric  acid  absorbs 
ethylene  nearly  as  well  as  fuming  sulphuric  acid. 
Bromine  acts  rapidly  on  the  heavy  hydrocarbons, 
but  not  completely.  I  may  say  here  that  bromine 
as  a  reagent  for  heavy  hydrocarbons  has  never 
given  good  results  in  my  hands.  Finally,  fuming 
sulphuric  acid  is  the  best  reagent  for  absorption  of 
ethylene  and  benzene.  It  cannot  be  used  to  esti- 
mate their  respective  amounts.  Treadwell  and 
Stokes  {Ber.  21,  3131—3133)  have  clearly  proved 
that  red  fuming  nitric  acid  absorbs  carbonic  oxide 
and  carbonic  acid  quantitatively.  Berthelot  has, 
however,  described  a  method  of  estimating  benzene 
in  coal  gas  {BuU,  Soc.  Chcm.^  1888,  660—662.) 
Winkler  {Zeit,  Annal.  C/tem,  28,  269—289)  describes 
a  new  pipette  for  estimating  methane  by  passing  a 
current  of  electricity  throng  the  gas  mixea  with  an 
excess  of  air.  The  pipette  is  similar  to  Hempel's 
tubulated  one,  but  contains  a  cork  with  two  holes 
for  the  insertion  of  two  brass  rods,  with  which  a 
spiral  of  platinam  wire  is  connected.  CO,  is  ab- 
sorbed by  KHO.  Heavy  hydrocarbons  by  H^SjO,. 
Oxygen  by  alkaline  pyrogaUate,  and  carbonic 'oxide 
by  ammoniacal  cuprous  chloride.  The  hydrogen  is 
then  burned  b^  passing  over  platinised  asbestos. 
The  marsh  gas  is  then  burned  by  the  above  appa- 
xutus,  and  ^e  CO,  produced  estunated  by  absorp- 
tion. In  conclusion  Winkler  describes  a  test  capable 
of  detecting  ,|yo  miUegram  of  CO. 

Cuprous  chloride  is  dissolved  in  saturated  solution 
of  cotnmon  salt,  and  the  gas  passed  through.  The 
solution  is  then  diluted  zour  or  five  times,  and  a 
drop  of  sodic  palladious  chloride  added,  which  will 
give  a  black  spot  if  O'Olcc  of  CO  were  present. 

The  Laboratory,  J.  A.  Wilson, 

near  Buiy,  Lancashire. 

SOKE  LITTLE  KNOWN  PLANTS  OF 
THE  FLOBA  MEDIGA. 

^30286.]— PoDOPHTLLES.— The  original  nomen- 
clature of  Anapodophyllum  (literally  "Duck's  Foot 
Leaf")  has  been  changed  and  abbreviated.  P. 
peltatum  of  the  United  States  (May  apple)  has  long 
supplied  the  drug  podoph^llin,  that  wdl-known 
hepatic  and  cathartic  meaicme  spoken  of  as  "  vege- 
table calomel "  by  the  American  practitioners.  Over 
half  a  century  ago  that  illustrious  Oriented  botanist. 
Dr.  Wallich,  discovered  P.  Emodi  at  an  elevation  of 
10,000ft.  in  the  north-west  Himalayas.  Subse- 
quently specimens  were  forwarded  to  the  Indian 
Committee,  but  the  quantity  was  too  small  for 
requisite  experiments.  Then  P.  hexandrium  was 
discovered  by  Dr.  Falconer,  in  a  different  locality, 
at  12,000ft.  elevation.  Beoently  the  following 
report  has  been  published,  and  an  unlimited  supply 
is  nromised : — **  Dr.  George  Watt,  C.I.E.,  has  made 
a  oiscovery  which  seems  likely  to  provide  the  hill 
tribes  of  the  higher  Himalayas  with  a  lucrative 
trade,  and  to  supply  the  medical  profession  with  an 
abundance  of  podophyllin,  a  drug  which,  as  many 
Anglo-Indians  nave  good  reason  to  know,  is  a  valu- 
able specific  in  disorders  of  the  liver.  Hitherto 
America  has  enjoyed  a  monopoly  of  the  podophylln 
plant  (Podophyllum  peltatum),  but  the  researches 
of  Dr.  Watt  and  the  analysis  by  Dr.  Hooper, 
Quinologist  to  the  Madras  Government,  demonsbute 
that  the  Himalayan  yariety  (Podophyllum  Emodi) 
yield  three  times  as  much  of  tiie  valuable  resin  as 
the  American  root^  and  that  it  possesses  the  same 
medicinal  properties.  This  valuable  plant  grows 
wild  in  the  nigner,  rich  and  shady  temperate  forests 
from  Sikkim  to  Simla,  Cashmere,  Hazara  Thibet, 
the  Euram  Valley,  and  Afghanistan.  It  is  fairly 
plentiful  on  the  northern  forest-clad  slope  of  the 
familiar  Shalai  hiU,  seen  from  Simla :  on  the  almost 
equally  well-known  Nagkanda  hill;  and  in  the 
Chumba  Stato  there  are  many  mixed  foreests  with 
their  glades  almost  exclusively  covered  with  this 
peonv-roselike  herb.  In  his  notes  on  the  subject 
Dr.  Watt  remarks  that  it  is  surprising  that  the 
natives  of  India,  who  have  discovered  so  many 
drugs,  should  hve  failed  to  detect  the  properties  of 
the  podophyllum  root." 

Eos. 


UPON  THE  BEHAVIOTXB  OF  A  8PHE- 
BIOAL  KIBBOB  USED  A8TBONO- 
MIOALLT. 

[30287.1—1  HAVE  found  the  above  worth  con- 
sideration, and  the  results  I  have  obtained  may 
interest  others.  I  began  by  desiring  to  calculate 
the  diameter  of  the  circle  of  least  confusion  of  the 
rays  crossing  near  focus;  but  the  idea  struck  me 
that  it  would  be  much  easier,  and  probably  ouite 
as  exact,  to  make  a  sketch  of  the  ray  paths  from 
different  zones  on  a  greatiy  enlarged  sdede.  I  deter- 
mined to  inquire  into  the  resists  for  a  lOin.  minor 
of  60in.  focus,  and  to  enlarge  tiie  focal  crossings  160 
times.    My  sketch,  then,  is  of  a  mirror  1,60C^. 


diameter  and  12,800in.  focus.  Any  small  error  in 
drawing  is  thus  160  times  greater  than  in  a  lOin. 
mirror,  and  the  results  applied  to  a  lOin.  are  160 
times  more  accurate  than  if  drawn  to  scale. 

I  calculate  that  the  aberrations  on  this  scale 
extend  to  6iin.  altogether ;  but  without  going  into 
that,  I  propose  simply  to  state  results.  What  fol- 
lows applies  to  a  lOin.  mirror  of  SOin.  focus.  The 
drde  of  least  confusion  is  situated  ^gin.  within  the 
central  focus,  and  is  ifri^in.  diameter ;  but  I  found  a 
considerable  condensation  of  light  at  a  point  i^in. 
within  central  focus.  This  would  be  an  apparenUy 
better  focus  i^o^*  diameter,  but  surmounted  by 
stray  light  ^ho^^-  diameter ;  but  I  found  again,  still 
nearer  tiie  central  focus,  a  point  of  greater  density 
in  centre  surrounded  by  a  larger  circle  of  nebu- 
losity. I  find  this  latter  point  K\>in.  distent  from 
central  focus  and  diameter  of  dense  part  A^Voi^*  }^ 
one  were  observing  a  close  double  star,  it  is  certain 
this  would  be  selected  as  host  focus,  since  small 
discs  would  be  obtained,  and  the  stray  light  of  the 
surrounding  zone  not  very  noticeable.  Now,  this 
5^in.  is  a  near  approximation  to  the  actual  diameter 
of  spurious  disc  of  a  star  in  a  perfect  parabolic  lOin. 
mirror,  and  it  would  thus  appear  that  a  totally  un- 
corrected spherical  mirror  would  divide  a  close 
equal  double,  nearly,  if  not  Qtute,  as  well  as  the 
most  perfect  mirror  would.  The  difference  would 
be,  that  one  would  be  free  from  stray  light  and  the 
other  have  a  good  deal.  If  star  examined  was  not 
bright,  this  stray  light  would  hardly  be  noticeable. 
But  when  we  come  to  an  unequal  pair,  the  stray 
light  would  obliterate  the  small  star,  and  round 
bright  ones  the  surrounding  diffraction  rays  would 
be  obtrusive,  because  in  the  diffused  portion  sur- 
rounding the  focal  point  the  conical  shells  of  light 
are  so  nearly  parallel  they  interfere  and  produce 
alternate  circles  of  light  and  darkness. 

I  had  now  learnt  much  more  than  I  expected  at 
storting ;  but  it  so  happens  that  I  had  been  trying  a 
mirror  whose  behaviour  puzzled  me.  I  comd  get 
beautiful  littJe  discs  and  strong  diffraction  rings  to 
stars,  and  divide  close  pairs  well — if  equal — ^but  see 
a  faint  star  very  near  a  large  one  I  could  not.  It 
seems  to  me  I  nave  found  the  explanation.  I  have 
been  trying  a  mirror  either  a  perfect  sphere  or  not 
very  far  removed  from  one,  and  have  obtained 
exactly  the  results  to  be  anticipated.  I  got  the  stray 
light  also ;  but  the  dean  rings  sharp  and  bright, 
even  when  air  was  much  short  of  steady,  were  the 
greatest  interference  to  seeing  unequal  pairs.  It  is 
evident  that  all  I  have  steted.  applies,  in  a  pro- 
portionate d^ree,  to  partially-corrected  mirrors, 
just  as  they  approach  to  or  deviate  from  the  sphere. 

Edwin  Holmes. 


REPLIES  TO  QUERIES. 


•  »• 


Peanuts. — According  to  a  correspondent  of  the 
New  York  Evening  Post,  3,200,000  bushels  of  pea- 
nuts are  consumed  in  this  country  every  year. 
They  come  chiefly  from  Yirginia  and  North  Carolina, 
although  Tennessee  also  produces  a  small  crop. 
**  Peanuts  are  planted  at  oom-planting  time.  Each 
kernel  produces  a  running  vine,  like  crabgrass,  and 
each  root  produces  about  twenty  pods.  When  ri] 
the  plough  is  run  through  the  loamy  soil,  on  a  \ 
day,  just  before  frost.  The  nute  are  oried  an 
shocked  unlike  com  to  keep  dry  before  houtdng. 
When  marketed  they  go  to  a  cleaner,  where  they 
are  put  through  steam  power  machines  and  poHshed, 
after  which  t£ey  are  graded  according  to  size  and 
variety.  This  year  there  is  but  two-thirds  of  a  crop, 
and  tiiey  are  higher  in  price  than  since  1884.  The 
crop  begins  to  come  into  the  market  about  the  first 
of  September.  The  Virginia  nut  is  the  largest  and 
finest.  The  Wilmington  is  a  smaller  sort,  and  the 
Spanish  nut,  a  still  smaller  yariety,  is  one  whose 
kernels  x>eel  perf ectiy  clean,  thus  making  it  valuable 
for  confectionery." 

Boiling  Liquid  Ketal. — ^Amon^  the  interesting 
and  successful  of  recent  inventions  is  a  rolling  mill 
for  producing  shiet  metel  direct  from  the  molten 
stete,  instead  of  rolling  it  from  a  billet  or  bar.  A 
machine  of  this  character  has  been  at  work  for 
several  months  at  the  can  factory  in  Maywood^  near 
Chicago.  It  is  used  for  making  sheet  solder  6m.  or 
8in.  wide,  and  xlho^*  thick,  i/^ch  it  produces  at 
the  rate  of  400ft.  a  minute.  The  apparatus  consiste 
of  hollow  rolls  with  cold  water  running  through 
them.  The  water  is  introduced  through  the  axles, 
and  the  rolls  are  of  sufficient  size  to  at  once  chan^ 
the  jet  of  melted  metel  into  solid  form  as  fast  as  it 
is  fed.  The  powerful  compression  exerted  by  rolls 
upon  the  molten  metal  in  forcing  it  between  the  two 
surfaces,  and  at  the  same  time  changing  it  to  a  solid 
body,  tends  to  give  to  the  sheet  an  even  and  highly 
finished  surface.  The  inventors  of  the  machine 
believe  that  tiie  principle  could  be  successfully  ap- 
plied to  the  rolling  of  Bessemer  steel,  as  well  as  to 
softer  metals.  Mr.  O.  W.  Potter  and  other  officers 
of  the  North  Chicagp  Boiling  Mill  Company  reoontiy 
examined  tiie  macmne,  and  expressed  themselves  as 
being  favourably  impressed  with  ite  work. 

A  SKILFUL  cork- cutter  can  produce  from  1,500  to 
2,000  corks  a  day,  his  only  tools  being  two  sharp 
knives  with  broad  blades.  Machines  have  been 
out  which  turn  out  about  2,000  corks  an  hour ;  but 
they  are  uselesB  for  the  cattang  of  the  finer  yarieties. 


%♦  In  their  amwert,  Corretpondmtt  art  rstpeet^ 
fuUy  requetied  to  mentum^  in  each  instance,  the  title 
ana  number  of  the  query  asked* 


[64616.]— Kill  Bills.— The  question  as  to  how 
to  temper  mill-bills  has  often  exercised  some  of 
your  readers ;  but  here  is  at  least  an  authoritetive 
decision  which  I  found  in  the  Answers  to  Corre- 
q)ondente  column  of  a  well  known  and  rather 
ancient  family  x)aper.  Henceforth  there  is  no  room 
for  argument !  **  The  art  of  producing  steel  picks  of 
the  right  temper  is  one  to  be  gained  only  by  long 
practice  and  experiment.  There  is  no  royal  road 
to  it,  and  we  should  be  deceiving  you  were  we  to 
give  you  formulae,  &c.,  for  tempering  solutions.  A 
skilled  man  will  do  exactly  what  he  wante  with 
fire  and  water  alone;  and  an  unskilled  one  will 
fail  with  the  most  elaborate  means.  One  thin^  is 
absolutely  certam,  and  that  is,  that  it  is  not  possible 
to  bring  back  burnt  steel.  It  has  unaergone 
chemicu  and  physical  changes,  and  nothing  snort 
of  remaking,  or,  in  other  words,^  treating  it  as  so 
much  raw  material,  is  really  efficient.  As  to  tem- 
pering, hardness  depends  on  rapidity  of  cooling— 
hence  the  substance  of  greatest  capacity  for  heat  or 
greatest  conducting  power  will  prove  the  best 
hardener.  Water  has  great  capacity  for  heat,  and 
is  for  all  purposes  tiie  best  thing  to  use.  ^  Mercuiy, 
on  account  of  its  great  conductivity,  if  used  m 
sufficient  quantity,  will  cool  more  quickly  than 
water,  and  produce  even  harder  and  more  brittle 
steel;  but  for  practical  purposes  it  is  out  of  the 
question  on  account  of  ite  cost  and  the  deleterious 
effecte  that  would  speedily  ensue  from  ite  use  in  a 
workshop  for  such  a  purpose.  To  get  at  tiie  nroper 
temper,  we  shocdd  proceed  somewhat  as  follows : 
— ^Forge,  heat,  and  harden  a  pick  in  ice-cold  water 
— a  muture  of  crushed  ice  with  a  littie  water  weU 
stirred,  and  in  bulk  a  gallon  for  every  pound 
weight  of  the  forging — scour  dean  with  a  littie 
vitriol  and  sand,  and  then  wash  well  and  dry. 
This  should  then  be  tempered  by  heating  to  about 
430^-460°  Fahr.  This  is  best  done  in  a  metal  batii 
melting  at  the  desired  temperature ;  such  a  bath  is 

f 'yen  by  a  mixture  of  171b.  of  lead  with  81b.  of  tin. 
his  should  be  put  into  an  iron  pot  and  carefully 
melted,  but  not  overheated.  Plenty  of  the  metel 
should  be  used — ^ten  or  twenty  times  the  weight 
of  the  forging ;  a  littie  tellow  or  heavy  petroleum- 
oil,  yaseline,  or  paraffin- wax  should.be  allowed  to 
lie  on  the  top  of  the  melted  alloy  to  prevent  it  from 
oxidisinff.  When  melted,  stir  well  with  a  stick, 
remove  from  the  fire,  or  damp  the  latter  with  ashes 
and  introduce  the  forgings ;  let  them  lie  in  the  bath, 
continuing  to  stir  for  five  or  ten  minutes ;  then  take 
out  and  cool.  Now  test  the  pick ;  and,  if  it  is  too 
hard,  add  a  littie  more  lead  to  your  bath— if  too 
soft,  add  a  little  tin.  The  rieht  proportion  will  be 
somewhere  between  141b.  of  lead  to  Bib.  of  tin,  and 
281b.  of  lead  to  81b.  of  tin.  We  think  the  propor- 
tion we  have  given  (17-8)  will  not  be  far  out. 
Having  once  got  this  metalhc  tempering-bath  right, 
use  good  st^ ;  and  do  not  bum  it.  If  you  do, 
throw  ajside  and  start  afresh,  and  you  will  soon 
produce  picks  of  uniform  qual^.*'  E.  P. 

[68798.]— To  Clean  Sheila.— First  wash  them 
dean,  using  hot  water,  and  for  those  strong  enough 
to  bear  a  good  rubbing,  use  a  well-soaped  brush. 
Having  procured  a  small  bottle  of  muriatic  acid, 
and  anouier  nitric  add,  pour  a  few  drops  of  each 
upon  the  shell — ^you  of  course  understand  that  a 
delicate  shell  must  be  treated  with  a  very  small 
quantity:  these  adds  quickly  begin  to  bubble  and 
eat  away  the  outward  skin.  Watch,  not  to  let  the 
operation  go  too  far,  and  keep  the  brush  and  soapy 
water  at  hand  for  frequent  rinsings,  as  the  shell 
becomes  dean.  When  enough,  give  a  final  washing 
and  dry  with  a  linen  doth,  j^lacing  the  shells  in  a 
warm  place  till  all  moisture  is  removed.  Whorled 
shells  must  be  stuffed  with  a  soft  rag  and  stood 
upright  to  drain  for  some  hours.  Shells  fike  mother- 
o -pearl  have  a  natural  polish  which  you  bring  out 
by  light,  quidE  rubbing— an  old  pocket-handkerchief 
being  useful  for  this  purpose.  Oil  is  vey,  very 
seldom  needed,  nor  any  other  nostrum.  I  ^o» 
from  experience  of  many  years'  residence  on  a  shelly 
sea-coast.  P.S.— Don't  Dum  your  fingers  with  the 
adds.  H.  O'B. 

[68903.]— Pigs  in  Clover.— I  should  say  that  it 
would  be  worth  while  for  Mr.  Mayoock,  p.  627,  to 
try  before  he  ventures  to  reply  again.  Naturally 
the  centrifugal  tendency  sends  the  pigs  to  the  outer 
rim  at  first ;  but  as  they  can't  get  out,  they  con- 
veniently retire  into  their  den.  Mr.  Maycock  has 
forgotten  that  a  lapidary's  table  also  nroduces  a 
vortex  motion.  S.  T.  G. 

[68928.]— Leaky  Boat.— Ishould  advise  "  Leaky 
Boat"  to  use  whitdead  and  whiting ;  thewhitine 
powered  fine  and  mixed  with  the  whitelead,  and 

Sut  it  on  the  shakes  with  a  putty  knife.    If  that 
oes  not  stop  them,  put  on  a  tm  plate  over  the 
shake  with  a  piece  of  felt  and  tar. 

W.  H.  Kmaar. 
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[($9006.1— Cubical  Contants. — ^The  Tolume  of  a 
cone  is  0*2618  x  D  x  A,  where — 

D  »  diameter  of  base 

k  K  perpendicular  height. 

Hie  Tolnme  of  the  frustum  of  a  oone  is  0*2618  h 
(D* -i-d*  +  J>,d).  where D  and  d are  Ihe  diameters 
of  the  endSj  and  A  the  perpendicular  height.  Thus 
in  the  particular  case  you  giye,  the  Tohmxe  of  the 


•2618x10  [(U-6)«+(7-6)HCU-5x7"6)]  =  982-4c.in. 

BrocUey.  H.  C.  H. 

[69038.]— Poor  Bates  and  other  Kunicipal 
Taxes. — ^There  are  no  such  things  as  municipal 
taxea— all  demands  are  rates,  and  those  rates  must 
he  paid  before  a  certain  time  to  qualifvfor  ayote. 
Tlie  qnory  is  ridiculous,  because  *' Alpha"  could 
hsTS  mafy  obtained  an  answer  by  ap^ying  to  the 
local  anthoritieB  or  their  representatiyes.       G.M. 

^  [6904^.]— Position  of  H.U.'8  Ships.— Theposi- 
ti<m  of  any  of  H.M.'s  yessels  (so  far  as  it  is  known), 
can  always  be  ascertained  by  addressing  a  note  to 
the  Secretary,  Admiralty,  London,  S.W.      B.  N. 

[69055.]— Blue  Salts.— To  " Pmhcipu.."— 
Will  tungirtic  or  titanic  adds  giye  a  blue  solution 
with  alkalies?  They  are  metals,  although  they  act 
as  adds  with  bases.  Tbue  Blue. 

[69066.^— Black  Needles.- To  "  Pmhoipia."— 
Onnium  is  reduced  by  mercury,  and  I  get  a  great 
many  of  the  reactions  of  osmium,  but  not  all.  I  do 
not  get  the  bad  smell  spoken  of  in  most  chemical 
works ;  the  only  smell  I  get  is  exactly  Uke  the  heel- 
ball  sold  by  shoemakers,  used  sometimes  for  taking 
rubbings  from  brasses.  I  do  not  know  the  com- 
position  of  it.  Since  writing,  I  haye  obtained  the 
needles  (?)  as  long  red  threaos,  quite  2in. 

Tbue  Blue. 

[69058.]— Moths  in  Uattress.— Bake  the  mat- 
tress as  it  IB ;  but  it  is  better  to  send  to  the  deaners, 
who  haye  facilities  for  sending  sulphurous  add  gas 
through  eyery  partide  of  it.  M. 

[69059.]— CNui  and  Hot-Air  Engines.— All 
the  particulars  that  *'  A.  H."  needs  he  will  find  in 
back  yolumea,  and  the  prindples  in  a  series  of 
aztides  now  appearing  under  the  title  *'Heat 
Engines  other  than  Steam.'*  Selzx. 

[69062.]— Psrrometer.-The  title  of  this  query 

g'yes  Ihe  answer.    "  E.  M.'*  wants  a  pyrometer. 
he  can't  get  one  anywhere  else,  he  can  atBalley's, 
of  Salford.  B.  S. 

[69069.] — Zinc  Oasting. — ^Keep  the  zinc  clean 
by  means  of  a  lajer  of  solammoniac  on  the  molten 
metal,  and  pour  mto  dean  moulds.  C.  K.  L. 

[69070.]— €?look  Gun.— Don't  see  much  difficulty 
in  a  dock  gun  to  go  off  eyery  hour.  It  can  l>e 
worked  by  dectric  means,  or  the  dock  can  be  made 
to  trip  a  mgger  medianically.  But  the  thing  is  an 
absurdity  for  "  driying  away  birds."  F.  T. 

[69072.]— OeUuloid  CuIBb.- "  Bachdor  "  asks  a 
Tery  pertinent  question,  and  asks  it  so  yery  inno- 
cently that  it  is  almost  a  pity  he  cannot  be  answered. 
Does  not  '*Badielor"  tmderstand  that  if  there 
were  any  means  of  "  restoring  tarnished  celluloid  " 
that  the  makers  of  the  cuffs,  &c.,  would  be  the  first 
to  utilise  it,  as  such  an  inyention  would  iQcrease  the 
sale  of  their  goods  enormoudy.  Try  the  effect  of 
benzoline  or  a  little  ether,  rubbing  smartly  with  a 
bit  of  doth  or  baize.  Nun.  Dob. 

[69075.]— Plastic  Ketal  Bearings.— A  ^astic 
metal  bearing  must  be  something  curious.  Where 
did  "  Brass  Caster  "  find  any  mention  of  it  ?  Bear- 
ittgB  are  lined  up  with  white  metal  commonly  known 
as^abbit  metal,  and  I  think  the  querist  might  look 
through  another  20  yolumes  without  finding  any- 
thing about  Bichards's  **  plastio  "  metal. 

The  MonoN  Bab. 

[69124.]— Pendulum.— "  C.  H.  E."  has  mis- 
ftiued  the  formula  for  the  length  of  a  pendulum, 
whidiiB — 

L  in  feet  =  I!^^. 

Hence  sidereal  seconds  pendulum — 

T  ,v  4^        /316.58149\«  ^    ff 
L  m  feet  =  f  ^.rr^rx^r^  I    ^  -^i 
^31656929^         tt** 

whidi  in  inches  for  latitude  of  London  a=  39*1421, 
as  a^^ainst  the  solar  seconds  do.  =  39*1392. 
Ltyerpool.  W.  S. 

[091^2.1— Cripple's  Carriage.— I  hesitated  to 
reply  to  this,  antidpating  that  someone  better  quali- 
fied than  myself  would  do  so ;  but  as  the  only  reply 
dsBcribes  an  indoor  chair,  and  as  I  imagine  from 
flie  query  the  carriage  desired  is  one  for  outdoor 
ezerdse,  I  yenture  to  offer  a  few  suggestions.  The 
best  hand- tricycle,  moyable  if  necessary  without  aid 
from  the  feet,  is  Mr.  Chardey's  Velociman,  made 
by  Mevrs.  Singer,  and  **  Parisn  Priest"  cannot  do 
better  than  try  to  obtain  one  of  these  second-hand. 
It  is  a  rear-steerer,  driyen  by  leyers,  and  steered  by 
a  taller  ending  in  a  moyable  baok-rest,  so  that  steer- 
ing is  effected  by  swaying  the  bONdy.  Though 
awkward  at  first,   it  quickly  becomes  easy,  tiae 


necesBazy  moyement  of  the  body  being  leas  than 
seems  necesaary  at  first.  Failing  thia.  an  effident 
machine  could,  I  think,  be  made  as  follows :  Buy  a 
second-hand  rear-ateerer  (which,  aa  the  pattern  is 
obsolete,  may  be  done  yery  cheaply^,  preferably  the 
**  Cheylesmora."  Cut  out  the  crank  portion  ox  axle 
ao  as  to  leaye  about  lin.  projecting  from  the  bear- 
inga,  or  better,  if  not  in  the  way  of  a  leg-rest, 
replace  the  cranked  tfxle  by  a  straight  one.  In 
either  caae  key  on,  doae  up  to  the  bearinga,  a  grooyed 
whed,  about  6in.  or  Sin.  diameter,  according  to  the 
atrength  of  the  rider.  Attach  to  the  periphery  of  each 
whed  a  cord  ending  in  a'handle,  of  such  a  length  that 
when  wound  once  round  the  whed  the  handle  iB 
just  within  reach  of  the  rider'a  hand  when  hia  arm 
IB  at  full  atrotch.  A  fair-leader  ahonld  be  fixed  to 
the  frame  to  keep  cord  in  position,  and  a  apring 
fitted,  which  should  tend  to  keep  the  cord  wound  in 
the  grooye.  Thus,  on  the  cord  (which  should  lead 
upwards  between  the  grooyed  pulley  and  the  rider) 
being  pulled,  the  tricycle  is  driyen  forward,  and  on 
being  slackened  is  wound  up  by  the  spring  ready 
for  another  pull,  the  tricyde  running  forward  by  iu 
momentum  the  while.  The  seat  must  be  put  bade 
by  reyersing  the  L  pin  which  supports  it,  so  that  the 
pull  may  not  be  too  yerticaJ.  By  haying  two 
pulleys  with  their  cords  on  each  side  uie  rider  gains, 
though  at  the  expense  of  some  complication,  the 
adyantage  of  two  speeds,  which,  in  such  a  caae  as 
thia  eapedally,  would  be  yery  great.  The 
**  Monaroh "  is  another  dutdi- driyen  machine 
which  would  be  suitable  for  conyerdon,  though  not 
so  much  ao  as  the  **  Cheyleamoro,"  for  the  axle, 
being  2ft.  from  the  ground,  would  be  awkward  to 
mount.  The  "Merlin"  and  the  "Omnicyde" 
also  are  dutoh-driyen,  and  might  be  picked  up 
cheap,  but,  being  front  steerers,  they  would  be  still 
less  suitable.  I  think  dutch-driying  is  preferable 
to  leyer  for  this  purpose,  because  if  permits 
great  yariety  in  the  length  and  rapidity  of  stroke, 
and  because,  when  the  machine  is  running  by 
gravity  alone,  the  leyers  work  to  and  fro  with 

Seat  rapidity,  threateninp^  a  severe  blow  to  a  care- 
is  rider.  As  against  this,  the  machiue  cannot  be 
back-nedaHed  or  stopped  by  a  dutch  action,  but 
must  aepend  for  this  aolely  on  the  brake.  I  beUeve, 
however,  that  in  practice,  except  perhaps  in  a 
crowded  street,  this  mcapadty  is  not  of  much  con- 
sequence. If,  however,  lever  action  is  preferred,  it 
may  be  managed  thus : — Fasten  about  mid-way  on 
the  backbone  of  any  rear-stoerer  (ayoid.  by  the 
way,  a  single  driver)  a  fitting,  from  whicn  hang  a 
pair  of  swinging  rods,  about  a  foot  long.  Hinged 
to  the  lower  ena  of  ea^  diould  be  one  end  of  an 
arm,  diaped  like  an  L  prostrate — ^thus,  i-^,  the 
hinge  being  at  the  head  of  tiie  L,  whose  angle 
would  rest  upon,  and  be  i  bolted  to,  a  pedal,  and 
whose  toe  would  be  fitted  with  a  handle.  Do  not 
make  the  handle  too  high,  or  the  pull  will  tend  to 
di&w  the  rider  off  his  seat,  especially  as  he  cannot 
counteract  it  with  his  legs,  as  a  rower  does.  The 
steering  would  be  best  like  the  Velociman.  I  do  not 
know  whether  this  is  patented ;  but,  if  so,  posdbly 
Messrs.  Singer  mig^t,  under  the  circumstances, 
allow  it  to  DO  us^  for  a  nominal  fee.  I  hope 
"Parish  Priest"  will  be  able  to  make  this  out 
without  a  sketdi ;  but  I  shall  be  happy  to  send  one 
if  necessary.  It  would  be  interesting  to  know 
what  result  he  arrives  at.  Fabeb,  C.  T.  C. 

[69156.] — ^BeUuced  Throat. — Simple  remedies 
often  prove  best.  Here  is  one  tested  by  use  many 
times auring  the  last  half-century: — Pound  very 
fine  a  lump  of  saltpetre  the  size  of  a  walnut,  and 
pour  on  to  the  powder  one  gill  (|-pint)  of  boiling 
water ;  when  cold,  pour  the  dear  liquid  into  any 
convenient  vessd  which  you  can  cover  to  keep  out 
dust,&c.  Place  this  in  your  bed-chamber  where 
you  will  see  it — ^last  thing  at  night,  and  first  thing 
m  the  moming^-take  one  mouthful,  and  gargle 
your  throat  wdl,  throw  the  mouthful  back  again 
mto  the  throat  (as  far  down  as  you  can  without 
swallowing  it^  a  second  or  third  time.  You  will  do 
this  readily  after  a  few  trials.  If  the  one  jugful  be 
not  auffident,  let  three  or  four  days  paaa,  and  then 
make  a  second  supply ;  but  one  generally  cures. 

H.  O'B. 

[69179.]— Sand  and  Water-Trough.— In  some 
atoneyarda  I  have  seen,  an  arrangement  on  the 
injector  prindple  waa  uaed  to  convey  the  aand  to 
the  aaw.    The  sand  was  jerked  down  the  vertical 

8 art  of  an  inverted  T-shaped  pipe,  while  water 
owing  along  the  croas-piece  carried  it  to  the 
"saw."  The  jerk  was  imparted  by  a  spedes  of 
cam.    Perhaps  that  would  suit  you. 

A.  F.  Shazesfeab. 
Liittichaustr.  14,  Dresden. 

[69209.]— Eleotrio-I<ight  Battery.— I  notice 
that  in  the  reply  given  to  this  query  at  p.  628  it  is 
stated  that  "  3  cells  will  do  it  exactly :  but  I  should 
advise  the  use  of  four.  A  Fuller  gives  1*6 
E.M.F.,    with   0*6   ohm  of  internal  redstenoe: 

i^  o  r-s  ■■  2'6  amperes,  and  a  6c.p.  himp 
0*6  X   3  =s  1*8  *^  ir         r 

takes  from  2' to  2'5  amperes."  "^  '  *  "-wes 
out  of  oondderation  altogethr  ^ 

lamp,  whi^*  itat 


this  be  the  case,  then  the  equation  l>ecom«- 
1*5  X  3  s      4-6      ^^  4-6      rt,„    . 

so  that,  sujiposing  that  tiie  6-volt  lamp  takes  irmn 
2  to  2-5  amperes  to  light  it  properly,  it  is  qint« 
evident  that  the  cuxrent  is  four  times  too  small.  Ai 
a  matter  of  fact,  there  are  acme  G^volt  lamj^  nude 
whidi  can  be  run  with  at  from  0*7  to  1*0  ampere  of 
current.  S.  BonojL 

[69206.]  ^Eleotrio  Idght  Battery.— ]i{r.  F. 
W.  Maaon,  F.S.S.,  ia  in  error.  The  E.M.F.  oii 
Fuller  cell  ia  practicaUy  2  volts. 

W.  Fkbesk  Matcox 

[69222.]— Disoliarge  from  Ear.— Owis^,  to 
doubt,  to  my  indistinct  writing,  I  am  in  tMs  rei-ly 
made  to  say  "  nitrated  form  of  gold,"  this  ^oul<ibt 
triturated  form  of  sold,  triturated  bemg  a  mdiol 
jargon  from  the  verb  Uro  (I  rub),  meaning  grcnto]. 
up— i.e.,  by  means  of  a  pestle  and  mortar. 

THB  Ltdnet  DiSPESIvEL 

[69239.]— Emptying  Tank— A  12in.  pipe  viD 
empt;^  quickest,  as  two  6in.  pipes  are  ody  e^iul  &> 
an  S^in.  pipe.  BLicxssmiL 

[69239.]— Emptying  Tank.— Perhaps  '*W. 
T.  K."  will  be  surprised  to  learn  that  one  Via, 
pipe  will  run  as  mudi  water  out  of  hia  tank  as  four 
6in.  pipes;  therefore  the  12in.  ^pe  wij]  nm  hif 
to^  dry  in  half  the  time  aa  two  6ul.  pipes. 

J.  H.  ROWITET. 

[69239.]— Emptying  Tank.— If  the  pipta  ars 
cyundricflu,  and  sections  of  them  he  tsken,  and 
arranged  as  in  the  figure,  it  will  be  seen  that  ths 
BuperScial  area  of  the  larger  pipe  is  gmler  tkn 
that  of  the  two  smaJler  pipes  together.   Henoe,  sn 


A  B  represents  the  12in.  pipe. 
C  B,  C  E  re^)ectiydy  the  two  6m.  pipes. 

equal  lengths,  the  cubical  contents  of  ihe  12in.  ^ 

is  greater  than  that  of  the  two  smaller  pipes.  ^^ 

that,  taking  no  aocountof  friction,  &c,  '*  W.T.I. 

will  empty  his  tank  in  half  the  time  that  he  wooid 

otherwise  do,  if  he  uses  the  12in.  pipe. 

B.  A,V. 

[69244.1- Electric  I*lglitlnff.— For  ^-'^ 
lamps  at  least  24  cells  would  be  required  (giving  ^^ 
volt),  and,  consequently,  the  dynamo  wonid  b^ 
an  B.M.F.  of  something  like  65  volt.  This  ti 
probably  what  Mr.  Bottone  intended  last  week. 

W.  Pbbbbw  Matoock. 

[69246.]— Marking-Ink.— That  made  of  nitn> 
of  diver,  and  used  with  pounce,  needs  no  proces  <i 
blackening  beyond  a  few  houra'  exposure  to  s^^* 
ahine.  When  using  a  hot  iron  to  fix  any  «>t  ^ 
other  inlca,  be  careful  to  haye  a  piece  of  dean  ti^ 
paper  under  the  iron,  in  order  to  prevent  the  »'^r 
away  of  the  linen  or  cambric,  whidi  ao  oft^n  ws^ 
place  without  thia  precaution.  H.  0  5. 

[69246.]— Marking-Ink.— Itwouldbeinter«*ta2 
if  Mr.  Percy  W.  Stanley  (p.  629)  wodd  gite  «i3 
the  information  that  he  can  as  to  the  iiatni«  tad 
manufacture  of  the  new  ^'marking'ini^  »*  "' 
future"  ;  and  would  he  or  Mr.  J.  West  IdndlT^T. 
if  they  can,  what  is  the  compodtion  of  the  ^^ 
which  is  used  for  stamping  names  on  ahiit-c'-^^ 
by  the  manufacturers?  It  stands  the  laQni-e*'* 
attacks  better  than  any  other  that  I  aee.     J>  ^' 

[69246,]— I-ogarlthinB.—UdngvouT  figawi.i> 
first  -paxt  of  your  query  works  out  thus— 

Log.  of  94-786    »  1-97674 
Log.  of  6-8798  «    *88762 

2-81426 

The  number  oorreeponding  to  thislogarithni*- 
product  required.    Kow,  in  the  seeuiifl  <««=? 
the  logarithm  2'33026  inay  be  writteo  3-t '  '^^ 
from  whidi  subtract  2*9^0,  and  the  n9D»>-** 

1-33669  ia  the  lottAmof  ibib  xmuM  ff^^' 
wludbL  can  be  loT^     ^  Omk^S^  I  diakr 
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have  stated  the  logs,  wrongly,  as  I  find,  upon 
reference  to  my  tables,  that  the  logs  of  the  numbers 
you  give  differ  from  yours.  Tou  had  better  use  a 
table  of  logs  to  seven  places  of  decimals.  When 
multiplying,  you  simply  add  the  logs  togethnr,  as 
you  would  ordinary  decimals,  and  the  sum  is  the 
lo^.  of  the  required  product.  When  dividing,  you 
subtract  the  log.  of  the  divisor  from  the  log.  of  the 
dividend,  and  the  remainder  is  the  log.  of  the 
quotient.  Yon  must  treat  the  signs  as  in  alge- 
braical addition  and  subtraction,  and  you  can  adopt 
similar  conventions  as  in  the  second  example,  m 
order  to  keep  the  mantissa  positiye.  There  is  a 
chapter  in  Todhunter's  "Elementary  Trigone - 
meiry  '^  which  would  just  give  you  the  mfonnation 
about  the  nature  and  use  of  logs,  which  you  seem 
to  require.  Imteb  B.Sc. 

[602-16.] — LoffarithniB. — If  your  correspondent 
wishes  to  become  practically  acouainted  with  the 
use  of  logarithms,  vrithout  waoing  through  the 
theory— which,  by  the  way,  forms  a  portion  of 
algebra  and  not  of  trigonometry — ^he  cannot  do 
better  tlian  purchase  "Chambers's  Mathematical 
Tables''  (puoUshed  by  Chambers).  The  intro- 
ductory chapter  gives  all  the  rules  for  the  applica- 
tion of  logarithms  to  calculation,  with  examples  of 
their  use  in  eveiy  particular  case. 

Charing.  J.  B.  C. 

[69247.]— "Bicliter'8  Dream."— Is  to  be  found 
m  Mitchell's  "  Orbs  of  Heaven,"  page  195.  If 
"  Griiiitlis  "  cannot  obtain  that,  I  wul  write  out  a 
copy  for  him  if  he  writes  me,  or  advertises  his 
addre^. 

Quoen's-road,  Portsmouth.  T.  Badmobe. 

[69247.]—"  Blchtep»s  Dream."— Bichtcr  wrote 
a  num1)er  of  "  dreams  "  ;  but  the  most  famous  are< 
those  in  the  "Siebenkas."  A  translation  called 
"Flower,  Fruit,  and  lliom  Pieces"  is  published 
by  Tauchnitz,  and  Sampson  Low  and  Son,  in  Lon- 
don. The  best  translation  of  the  "  Dream  of 
Atheism"  (from  the  "Siebenkas")  is  to  be  found 
in  the  second  of  Thomas  Carlyle's  "Essays  on 
Jean  Paul  Bichter,"  publi^ed  in  the  second  or 
third  volume  of  his  miscellaneous  essays.  Doubt- 
less it  was  from  this  that  Sir  Bobert  Ball  a  noted,  as 
it  contains  many  effective  passages.  Yindex. 

[692 17.;|— "  Bichter's  Dream."  —  "  Bichter's 
Dream  "  is  given  in  full  on  pages  195  and  196  of 
"The  Orbs  of  Heaven,"  by  O.  M.  MitcheU 
(London  :  Boutledge,  Wame,  and  Boutledge,  Far- 
ringdon- street.  New  York:  56 ^  Walker-street; 
edition  1860).  This  is  the  only  occasion  on  which 
I  have  ever  seen  it,  never  having  read  Carlyle's 
second  ai*ticle  on  Biditer  (mentioned  by  Mr. 
Laiigden  on  j).  629  of  the  *'E.  M."),  nor 
Proctor*s  "XJmverse  and  the  Coming  Transits," 
suggested  b^  Mr.  Gore  on  the  same  pf^e.  I  shall 
be  plciised,  if  necessary,  to  send  Mr.  Griffiths  the 
"  Dream  "  on  his  giving  me  his  address. 

AUTOLYCUS. 

[G02 17.]  —  "  Blchter's     Dream."— There   are 
several  versions  of  "  Bichter's  Dream  of  the  Uni- 
verse," one  by  Carlyle  in  Vol.  III.  "Miscellaneous 
Essays,"   this  seems  to  me  very  brief  and  poor. 
There  are  two  by  De  Quincey,  one  on  pages  304  and 
30o  of  Ward  and  Lock's  "  Books  for  all  Time,"  De 
Quiiicoy,   2nd   series — ^this  is  better.    But  there  is 
another  by  the  same  author,  which  is  very  much 
better,  in  on  essay  on  the  Great  Nebula  in  Orion, 
which  is  illustrated  by  a  curious  representation  of 
the     nebula,     slightly    altered    from     Sir    John 
Herschel's   drawmg,  and  resembling  a  despairing 
half- human  profile,  and  which  is  suggested  by  the 
author  as  being  possibly  a  representation  of  Satan. 
It  is  about  twenty  years  since  I  saw  this  essay,  but 
I  was   so  impressed  with  the  magnificent  passage 
beginning  "  God  called  up  from  dreams  a  man," 
that  I  copied  it  out.     Pn^^tor's  version  resemble 
this,   but     is,  I  think,  slightiy    different,    and  is 
^veu  in  one  of  the  early  numbers  of  Knowledge. 

A.  WooLSBT  Blaoklock,  M.D. 
Gateshead,  Aug.  19. 

[G9249.]— Indian  Bailway  Problem.— Thanks 
to  the  five  correspondents  who  have  sent  solutions. 
I  cannot  quite  understand  the  first  sentence  of  that 
of  ^'  A.  M.,"  although  he  manages  to  get  a  correct 
result.     It  is  clear,  from  the  various  replies,  that 
we  xnaj  either  use  partial  diff.  coeffs.,  or  spUt  the 
problem  into  two,  and  use  complete  diff.  ooeffs.,  so 
that  it  is  a  curiosity  in  its  wa^.    Problems  with  two 
izidep>endent  variables  sometimes   give  such  mys- 
terious results  that  I  should  like  to  have  tiie  follow- 
ing origrinal  question  explained,  and  there  need  not 
bo  much  room  taken  up.    I  confess  to  having  been 
pirzzled  over  it.     Two  straight  roads,  A  B,  A  C, 
are  at  right  angles  to  each  other,  meeting  at  A ; 
length  of  A  B  ■■  a  miles,  and  A  C  ■■  6  miles.    In 
goin^  from  B  to  A,  I  can  go  for  n  pence  per  mile, 
&nd  in  goin^  from  A  to  C  I  go  for  p  pence  per 
mile.     Wishing  to  gp  from  B  to  C,  I  require  to 
Jcnow  tvhat  is  tne  position  of  a  diagonal  line,  along 
ijyhicli  I  can  pass  in  a  boat  from  one  road  to  the 
other,  the  charge  for  the  boat  being  m  pence  jper 
mile,  BO  that  the  cost  of  the  journey  from  B  to  C  is 
<a  minimum.    If  m  is  less  that  n  or  0,  of  course,  the 
Journey  would  have  to  be  on  tne   line   joining 


B  and  C  ;  but  I  require  a  result  which  will  give  a 
minimum  when  this  restriction  is  removed.  To 
save  printing  in  the  replies.  I  may  as  well  state  the 
preliminary  steps,  which  all  will  agree  to.  Call  the 
distances  irom  A  to  the  ends'  of  the  diagonal  on 
A  B  and  A  C,  a;  and  y  respectively,  then  the  cost 
of  the  journey  will  be-— 

n  {a  -  x)  ■¥  m  ^  x*  ±  y*  -^  P  (J>  -  y). 

Differentiate  this  for  x  and  then  for  y,  equate  the 
results  to  0,  and  we  get  two  equations ;  but  these 
equations  can  only  hold  ^joo^  when  tn?  =  ra*  4-  p* ; 
abo  the  length  01  the  diagonal  disappears.  Now, 
what  is  the  answer  to  the  problem  ? 
Bath.  M.I.C.E. 

[69252.]— Hard  Water,  How  to  Soften.— 
Place  some  lime  or  carbonate  of  soda  in  the  water. 
See  "  E.  M."  July  19th,  1889,  "Water  Softening," 
by  Q.  E.  Davis.  The  water  evidenUy  passes  through 
a  limestone  or  chalky  soil,  and  no  object  would  be 
gained  by  driving  the  well  deeper.  B.  S.  C. 

[69256.] —Ventilation  of  llinea. —"  Per- 
plexed" must  imderstand  that,  in  order 'to  answer 
this  question,  it  will  be  necessary,  in  the  first  place, 
to  ascertain  the  H.P.  of  the  furnace,  or  the  number 
of  foot-pounds  the  furnace  is  capable  of  performing. 

H,P.  of  furnace  =  ^^'T^^^''^  =  2-36H  J>. 

33,000 

=  78,000ft.-lb. 

Now,  since  the  H.P.  of  a  furnace  is  the  product  of 
the  difference  of  the  weight  of  a  cubic  foot  of  air  in 
the  two  shafts  multiplied  by  the  depth,  and  again 
by  the  amount  of  air  passing,  and  divided  by  33,000, 
it  will  be  very  easy  to  work  back  to  the  cQfference 
of  the  weight  of  a  cubic  foot  in  each  shaft. 

Thus, ZM?2 =  0-013  =  diff.  of  the  weight 

'  400  X  15,000  ^  .  "X  uuo  w«K"«' 

of  a  cubic  foot  in  shafts. 

You  now  find  the  weight  of  a  cubic  foot  of  air  in 
the  downcast  by  the  following  formula : 

1-3253  X  30 


459  +40 


=  0-079677. 


Having  now  got  the  weight  of  a  foot  of  air  in  the 
downcast,  you  have  only  to  subtract  0*013  from 
0*079677  to  find  the  weight  of  a  foot  of  air  in  the 
upcast.  Thus,  0-079677  -  0-013  =  -066677.  Then 
by  proportion  you  get  the  temperature  of  the 
upcast.  Thus,  -066677  :  079677  : :  499  :  596.  You 
now  subtract  the  coefficient  of  expansion — ^viz.,  459 
— ^from  596,  leaving  137"  Fahr.  I  have  assumed 
that  Fahrenheit  thermometer  is  meant  in  the  (^uery. 
If  there  is  any  part  of  this  reply  not  sufficiently 
plain  to  "  Peiplexed,"  I  shall  be  happy  to  help  him 
if  he  advertises  his  address  in  the  "  £.  M." 

J.  H.  BOWNZT. 

[69266.]— Laser  Beer. — ^Fourteenth  line  from 
bottom  col.  1,  p.  531,  read  "store  vats"  for 
"stone vats."  W.  J.  Sykes,  M.D.,  F.C.S. 

[69266.]— Pilaener  La^r  Beer.— I  have  read 
with  great  interest  the  explanation  which  Mr.  W.  J. 
Svkes,  M.D.,  F.C.S. ,  gives  in  ^our  esteemed  paper 
of  Aug^ust  16th.  about  the  brewing  of  Pilsener  lager 
beer ;  it  is  the  betfrti,  in  my  opinion,  I  ever  read  from 
an  English  pen.  I  may,  however,  be  permitted  to 
add  that  the  beer,  after  it  is  run  into  large  stone 
vats,  is  led  into  large  store  wooden  vats,  the  size  of 
which  is  genenUly  about  15-20  hectolitres,  equal  to 
10 — 15  bsrrels.  These  vats,  as  well  as  the  smaller 
vats,  into  which  it  is  caaked  again  after  a 
certain  time,  are  pitched  inside.  The  beer,  which  is 
led  from  the  stone  vats  into  the  large  wooden  vats, 
is  stored  in  these  vats  for  about  three  to  five  months 
before  it  is  casked  off  a^ain  into  the  smaller  casks, , 
and  this  is  the  reason  it  is  called  la^er  beer ;  the 
word  laaer  is  equal  to  the  English  word  store. 
When  Dr.  Sykes  writes  that  the  lager  beer  is 
invariably  Pasteurised,  he  is  surely  under  the  im- 
pression of  lager  beer  which  is  sent  to  the  Colonies 
or  to  other  hot  climates,  because  good  lager  beer, 
which  is  directiy  imported  from  the  Continent  and 
sold  in  England  after  it  has  been  bottied  here,  does 
not  require  Pasteurising :  it  keeps,  when  placed  in  a 
cool  place,  in  good  condition  without  any  sediment 
for  four  to  six  weeks.  After  this  time  there  is  a  httle 
sediment,  but  this  does  not  at  all  affect  the  quality 
of  the  beer,  and  when  carefully  poured  out  of  the 
bottles,  the  beer  is  in  splenma  condition  then. 
Being  an  importer  of  Pilsener  lager  beer  myself,  I 
shall  be  very  pleased  to  see  Dr.  Sykes,  as  well  as 
some  other  £nglishmen  who  take  mterest  in  it,  at 
my  place,  in  order  to  let  them  try  my  Pilsener  lager 
beer  on  the  spot,  when  they  ma3r  convince  them- 
selves of  the  excellent  quality  of  this  special  kind  of 
lager  beef,  which  is  not  only  a  very  nourishing 
beverage,  out  also  an  appetising  tome,  agreeable 
even  to  the  weakest  digestion. 

1,  Vine-street,  Minories,  E.C.    Louis  Koehne. 

[69275.]— Harvest  Spider.— During  the  present 
season  this  pest  has  been  really  most  unbearable  on 
the  sandy  soil  of  my  residence,  the  upper  surface  of 
one's  feet,  ankles,  and  wherever  the  clotJiing  fitted 
dose  to  the  skin  being  favourite  localities  for  the 
inseot's  soene  of  operations.    Paraffin  oil,  applied 


with  a  feather,  gives  immediato  and  durable  relief 
to  the  irritation  tiie  insect  causes  to 

The  Lydney  Dispenseb. 

i 69284.]— Lamp  for  Battery.— Twelve  oeUs 
1  give  nearly  24  volts ;  hence,  3rou  may  fairly 
expect  to  light  any  20-yolt  lamp  not  taking  more 
than  1  am^re  of  current.  If  using  single  wires  as 
leads.  No.  16  wiU  do  very  well.  If  a  "cable,"  7 
strands  of  24.  S.  Bottone. 

[;69285.]— Cells  and  Wire  for  Bell.— Some- 
thmg  will  depend  on  the  deUcacy  of  the  electro-mag- 
net of  the  bell ;  but  if  fairly  good,  one  cell  should  oe 
enough,  and  two  cells  more  than  ample.  No.  18 
wire  IS  a  good  size,  but  for  such  a  short  distance 
No.  20  will  do.  If  not  used  for  more  than  a  minute 
each  day,  the  battery  should  run  from  three  to 
twelve  months  before  requiiing  rediarging.  It 
may,  however,  need  the  adoition  of  a  littie  water. 

S.  Bottone. 

[69287.]-<}oU.— Tou  will  not  be  able  to  obtain 
much  of  a  spark  with  the  dimensions  you  have. 
Use  20  B.W.G.  for  primary,  and  40  B.W.G.  for 
secondary.  Bead  my  article  on  "  Coil-Making." 
You  will  find  there  all  particulars. 

F.  W.  Mabon,  F.S.S. 

[69287.]— Coil.—You  will  not  get  a  veij  long 
spark  from  so  small  a  coil.  From  J|in.  to  I'^m.  will 
be  as  much  as  you  can  reasonably  expect.  Put  on 
two  layers  of  No.  24  sUk-coverea  as  primary  ;  in- 
sulate well  with  paraffined  paper,  then  get  on  as 
many  layers  (probably  ten  to  twelve)  as  vou  can  of 
No.  40  silk- covered.  Each  layer  must  be  laid  on 
witii  scrupulous  care  to  avoid  kinks,  and  insulated 
from  the  subjacent  layer  by  thin  bank- post  paper 
soaked  in  paraf&n  wax.  Condenser,  five  sheets  of 
tinfoil  3in.  by  Sin. ;  battery,  one  pint  cell  chromic 
acid  battery.  S.  Bottone. 

[69288.]— Hospital.— If  E.  Wyn  will  advertise 
his  address  in  the  Address  Column  of  "  Ours."  I 
shall  be  most  happy  to  not  only  tell  him  all  aoout 
it,  but  help  hun  with  models  and  drawings,  whereby 
to  make  something  very  perfect.  Biomoiost. 

[69288.]— HospitaL-According  to  the  report  of 
the  ceremony  of  the  presentetion,  by  Mr.  Tate,  of 
his  Hahnemann  Hospital  to  the  Corporation  of 
Liverpool,  that  institution  is  one  which  E.  Wyn 
woula  find  an  admirable  model  in  most  respects.  It 
possesses  many  novel  features,  notebly  in  the 
methods  of  heating,  ventilation,  water  supply,  ete. 
No.  21  of  the  Homoeopathic  League  Tracts  (Bale 
and  Sons,  Great  Titehfield-street,  London)  ^  price 
Id.  each,  "  The  British  Homoeopathic  Hospitals  " 
gives  a  sketch  of  the  Liverpool  one,  which  cost 
£20,000.  has  50  beds,  and  a  medical  staff  of  some 
10  physicians,  one  or  other  of  whom  would,  I  feel 
certain,  afford  inquirers  every  information  and  a 
survey  of  the  whole  buUding. 

The  Ltdney  Dispenseb. 

[69291.] — Bnnsen  Cell. — I  would  point  out  to 
"  Chasseur"  that  a  Bunsen  cell  ceases  to  be  such 
if  any  other  depolariser  than  nitric  acid  is  used. 

W.  Pehben  Matoock. 

[69291.]— Bunsen  versus  Ohromic  -  Acid 
Cells.  — A  well  -  made  Bunsen  cell,  pint  size, 
charged  with  my  new  depolariser — ^to  wit,  chromic 
add,  sulphuric  add,  and  chlorate  of  potash  with 
water— will  give,  at  the  start,  an  E.M.F.  of  2*2 
volts,  which  soon  falls  to  2  volts.  The  internal 
resistance  at  first  is  very  low,  so  that  a  current  of 
from  10  to  12  amperes  is  frequentiy  obtained.  A 
good  soft  porous  cell  will  empty  itself  in  36  to  48 
hours.  The  bichromate  cell  soon  runs  down.  The 
smallest  E.M.F.  and  current  to  nm  an  effective  arc 
lamp  is  35  to  40  volts,  10  amperes.  The  light  would 
be  equal  to  500  c.p.  S.  Bottone. 

[69293.]— Binared  Snake.— In  reply  to  "  B.  G." 
(query  69293,  p.  532),  the  food  of  the  common 
ringed  snake  consists  almost  entirely  of  frogs,  and 
its  drink  water.  I  should  imagine  tiiat  this  harm- 
less snake  finds  the  latter  in  sumdent  quantity,  and 
of  the  requisite  purity,  in  the  body  of  the  frog 
itself,  to  need  any  other  drink.  "  Lane  and  Field," 
by  the  late  Mr.  Wood,  gives  a  first-rate  illustration 
of  this  snake,  and  a  concise  description  of  its  habits. 
Bread  and  nmk  are,  I  think,  entirely  out  of  its  line. 

AtJTOLTCUB. 

[69294.]— Photofirraphy.- According  to  my 
experience,  the  hydroquinone  has  not  the  same 
tendency  as  the  pyro  developer  to  stain  the  plate. 
The  only  way  to  settle  the  question  is  to  try  again. 
I  shoula  be  more  indined  to  suspect  a  trace  of  hypo. 
Obviously,  the  only  remedy  is  to  take  another 
negative.  Sx. 

[69295.1  —  Extracting  Scent.  —  There  are 
plenty  of  so-called  herbalists*  books  published  if 
"Pansy"  likes  to  go  in  for  this  quackery.  The 
herbs  and  plants  that  are  of  an^r  use  in  Healing — in 
fact,  that  the  medical  profession  accept — ^wul  be 
found  in  any  leading  Materia  Medica.  Scent  is 
extracted  by  the  so-culed  distillation  method. 

F.  W.  Mason,  F.S.S. 

[69296.]— Oinffer  Wine.— To  make  four  gal- 
lons of  ginger  wine  your  querist  will  require  a  dean 
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foar-goUon  cask,  an  earthenware  pan  of  five  gal- 
lons capacity,  and  the  followini^  ingredients : — 4oz. 
cruahea  unbleached  ginger,  81b.  raisins,  from  6  to 
101b.  of  sugar  (acoox^ing  as  the  wine  is  required, 
dr^  or  sweet),  |oz.  cream  >of  tartar.  Chop  the 
raisins,  and  jwur  over  them  two  gpallons  of  water 
at  a  temperature  of  100^  Fahr. ;  mix  well,  and  let 
stand  overnight.  Next  day  strain  off  the  liauid 
from  the  raisms,  and  pour  on  another  two  gauons 
of  water  in  which  the  ginger  has  been  boiled  and 
the  tartar  dissolved,  and  which  has  cooled  down 
to  the  above  temperature.  After  well  rousing, 
and  being  allowed  to  stand  for  a  few  hours,  strain 
this  off  to  the  first  solution,  place  the  whole  into 
the  earthenware  pan,  add  the  sugar,  stir  until 
dissolved,  and  add  water  until  the  solution,  or 
technically  *'must,*'  amounts  to  four  and  a  half 
g^ons.  Set  aside  in  a  warm  place,  and  fermenta- 
tion will  commence  in  from  twelve  to  twenty- four 
hours.  Allow  to  ferment  for  a  couple  of  days, 
then  transfer  to  the  cask.  The  small  quantity  you 
have  over  put  into  a  bottle.  The  cask  must  be 
filled  quite  up  to  the  bung  and  placed  in  a  cool 
oellar.  Fennentation  wiU  go  on  for  some  weeks ; 
examine  every  few  days,  and  aa  tiie  liquid  lowers 
in  the  cask  keep  filling  up  from  the  bottle.  When 
fermentation  appears  to  be  nearlv  over — i.e.,  few 
bubbles  of  gas  escape — ^bung  up  tignt,  put  in  a  vent- 
peg,  and  every  week  or  so  remove  vent-peg  to  let 
the  gaa  formed  escape,  or*  your  cask  may  burst. 
Let  stand  for  three  or  four  months  until  perfectly 
bright  and  clear,  then  bottle.  Do  not  on  any 
account  put  in  any  brewer^s  veast,  or  you  will 
spoil  the  flavour;  there  are  plenty  of  spores  (or 
seeds)  of  wine  yeast  on  the  raisin  (grape)  skins  to 
start  and  carry  throuffh  the  fermentation,  and  the 
raisins  also  furnish  the  albuminous  matter  neoes- 
saiy  for  the  growth  of  the  yeast.  There  is  much 
ex(^ent  information  on  the  manufacture  of 
domestic  wines  in  the  article  '^Wine''  in  Mus- 
pratt's  "Chemistry,*'  but  the  ideas  there  expressed 
on  fermentation  ai'e  now  out  of  date — our  know- 
led^  on  this  subject  having  increased  wonderfully 
duimg  the  last  few  years. 

W.  J.  Stkes,  M.D.,  F.C.S. 

[69298.J— Telephones.— To  Mb.  Bottonb  and 
Othebs. — ^You  will  get  better  results  if  you  use 
permanent  magnets  instead  of  your  soft  iron  rods, 
especially  for  such  a  short  distance.  Put  about  60 
giains  of  No.  36  wire  on  each  bobbin.  Ferrotype 
plate  is  the  best  thing  for  the  diaphragm,  but  its 
use  18  an  infringement  of  patent.  A  parchment 
diaphragm^  with  a  small  iron  disc  attached  by 
cement  to  its  centre,  is  nearly  as  good,  and  is  no 
infringement.  If  jou  make  receiver  and  trans- 
mitter alike,  you  will  need  no  battery  for  the  dist- 
ance named.  If  you  cannot  refer  to  my  articles  on 
the  ''E.M."  Telephone  in  this  paper,  you  will  find 
a  chapter  dedicated  to  this  subject  in  my  '*  Elec- 
trical Instruments  for  Anotateurs,"  which  you  will 
find  advertised  in  Sale  Column.         S.  Bottone. 

[69299.1— Chamber  Oreran.- In  reply  to  "  Rus 
in  TJrbe,"  in  re  the  "  two  manual "  specification,  I 
reply,  assuming  the  keys  to  be  CC  to  G*  (56  notes). 

FIBST  SCHEME. 

Gbeat. 

Open  diapason,  metal 56  notes. 

Cutribel,  wood    56    „ 

Stopped  baas  dulciana 44    ,, 

(Grooved  into  bass  of  claribel) 

Swell. 

Violin  diapason,  tenor  C 44    ,, 

Stopped  diapason  CC    56    ,, 

Gemahom(jC 56    „ 

Oboe,  tenor  C,  or  preferably  GO 

SECOND  SCHEME. 

Gbeat. 

Open  diapason 56  „ 

Dulciana,  wood  baas 56  ,, 

Flute,  wood 56  „ 

Swell. 

Salicional 44  ,, 

Vox  celeste 44  „ 

Stopped  diapason  56  „ 

(Its  bass  to  act  for  salidonal  bass) 

Dnldana  principal 56  „ 

THIRD  SCHEME. 

Gbeat. 

Open  diapason    56    ,, 

Dulciana,  wood  bass 56    „ 

Flute  harmonic 56    „ 

(To  be  harmonic  from  tenor  C). 

Swell. 

Gamba 44    „ 

Stopped  diapason  56    „ 

(Its  baas  to  act  for  gamba  bass.) 

liebUchflute  56    „ 

Oboe,  GG  or  tenor  C 

FOURTH  SCHEME. 

Gbeat. 

Open  diapason 56  „ 

Duldana,  wood  baas 56  ,, 

Wald  flute 56  „ 


Swell. 

Horn  diapason    44    ,, 

Stopped  aiapason   . . » 56    „ 

(Its  bass  to  act  for  gamba  baas.) 

Dulciana  principal 56    „ 

Pedal  organ 30 


)> 


Bourdon  for  lowest  12  notes  ;  the  remainder  to  be 
an  open  diapason  wood  for  broad  effects,  or  a 
violoncello  for  what  one  might  call  **  chamber-music 
effects,"  and  by  supplying  uie  super-octave  of  pipes 
we  have  the  effect  of  two  complete  pedal  stops. 
The  coniposition  pedals  to  be  constructed  to  work 
jointly  »)r  effects  on  both  manuals,  because  each 
manual  has  so  few  stops  that  it  would  be  only 
throwing  money  away  to  put  even  one  on  the  great 
organ.  XWe  just  got  the  opinion  of  a  respected 
client  who  was  induced  to  gto  to  the  expense  of  a 
**  series  of  composition  ped£us,"  to  first  push  out 
the  dulciana,  and  go  fpradually  on  to  the  full  organ. 
All  were  double-actmg^  so  that  by  working  the 
pedal  on  the  opposite  side  it  restored  the  power  to 
the  uniformit7  it  was  at  before,  and  then  he  had  a 
**  grand  jeu."  Well,  he  had  all  he  wanted,  and 
the  only  advantage  he  had  was  a  *'  grand  time  of 
it,"  struggling  aTOut  over  six  double-acting  pedals. 

COUPLEBS. 


Swell  to  great  unison, 
super. 

SUD. 


it 
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11 
11 


Swell  to  pedals. 
Great 


11 


11 


The  ordinary  proportion  of  bellows  will  be  quite 
enough,  but  parallal  feeders  throw  twice  the 
amount  of  wind  into  the  reservoir,  and,  as  a 
rule,  the  old  diagonal  feeders  were  good  so  far 
as  even  up  to  3in.  wind  to  supnly  the  soundboards ; 
but  where  octave  coupling  ana  oorrowing  are  used, 
the^  are  insufficient  for  the  purpose.  As  to  price, 
it  IB  hardly  a  subject  I  can  vouch  for,  as  I*ve 
known  such  a  variation  of  cost  to  almost  friehten 
one ;  but  I  should  say  the  organ  could  be  fairly 
built  of  good  materials  and  thorough  workmanship 
for  from  £  180  to  £200.  A  question  such  as  *  *  price, ^' 
is  more  a  private  than  a  public  matter,  and  I  would 
prefer  such  inquiries  tb  be  sent  to  me  personally, 
at  my  residence,  or  not  at  all. 

Wm.  Robinson. 

[69301.]— Electric  Conductora.— The  dvnamos 
are  coupled  in  series,  their  free  terminals  being 
joined  to  the  two  outer  conductors.  The  middle 
wire  is  joined  upto  the  point  of  connection  of  the 
two  machines.  The  lamps  are  arranged  on  either 
side  of  the  middle  conductor,  between  that  and  the 
outer  wires.  The  voltage  between  these  latter  is 
double  the  voltage  of  the  lamps.  When  the  number 
of  lamps  on  either  side  is  equal,  no  current  flows 
down  the  middle  conductor ;  when  the  number  of 
lamps  alight  is  ereater  on  one  aide  than  on  the 
other,  the  midole  conductor  carries  the  excess 
current  either  to  or  from  the  machines,  according 
to  which  side  of  the  wire  (+  or  —)  the  larger 
number  of  lamps  may  be.  For  full  particulars  see 
mec.  Rfv,  Jan.  10,  1885;  Prx)f.  Geo.  Forbes' 
Cantor  Lectures;  also  Kapp's  *^ Electric  Trans- 
misaion  of  Energy,"  p.  211;  also  Proceedings 
Inst.C.E.,  p.  61,  Vol.  LXXIX. 

W.  PssBEN  Maycooe,  A.I.E.E. 

[69301.]— The  Three-wire  System  of  Oon- 
ductors. — ^The  following  brief  description  of  the 
three-wire  system  is  from  Bromley  Holmes's 
"Practical  Electric  Lighting"  :—** On  this  plan 
the  negative  torminal  ox  the  first  dynamo  is  con- 
nected to  the  poaitive  terminal  of  the  second 
dynamo,  and  these  conducting  cables  are  attached 
respectively  to  the  positive  terminal  of  the  first 
dynamo,  to  the  connecting  wire  between  the  two 
dynamos,  and  to  the  negative  terminal  of  the  second 
dynamo.  The  lamps  are  arranged  to  bridsre  over 
on  both  aides  of  the  central  conductor  to  we  two 
outside  conductors.  The  central  conductor  acts  as 
a  return  for  the  first  dynamo,  and  as  a  lead  for  the 
second.  When  the  number  of  lamps  between  each 
pair  of  conductors  is  equal,  no  current  passes  alone 
the  central  conductor,  to  or  from  the  dynamo,  and 
the  cable  might  be  detached,  simply  leavmg  the  two 
dynamos  in  series,  and  aJso  the  two  groups  of 
lamps.  When  the  lamps  in  one  group  exceed  in 
number  those  in  the  other,  the  central  or  com- 
pensating conductor  will  carry  the  necessary  differ- 
ence of  current."  S.  Bottone. 

[69307.]— Preeervinff  Centipede.— Good,  clear 
methylated  spirits  of  wine  (not  **  finish")  will  do 
very  well.  S.  Bottone. 

[69307.]— Preaorvinff  Centipede.— The  best 
liquid  in  which  to  preserve  a  centipede  or  any  other 
specimen  is  a  3  per  cent,  solution  of  carbolic  add. 

J.  JONEB. 

[69S09J— Bate  of  Interest.— Total  amount 
paid  £720— i.e.,  £320  for  interest  =  £32  per  annum, 
or  £8  per  cent.  Fzoube. 

[69316.]— Pipeclay.  —  Yes  ;  pipeclay  can  be 
obtained  at  almost  any  of  the  potteries,  and  also 
from  the  London  oilmen,  thelattOTsupplymgitinthe 
dry  state ;  but  it  can  be  eaailv  softened  by  Uie  addi- 
tion of  water.  Articles  made  of  pipeclay,  if  care- 
fully dried  for  a  day  or  two  before  puttixig  into  the 


fire,  can  be  baked  in  an  ordinary  firegr&te.   I  hre 
frequently  made  amall  pcrous  cells  in  tliii  way. 

S.  Bomsi. 

[69318.1— PUter  for  Soapy  Water.-Sinw 
soap  is  soluble  in  water,  it  is  impossible  to  nmiArit 
by  filtration.  You  must  precipitate  the  nvn.Vy 
means  of  lime ;  then  you  can  filter  it  off.       hk. 

[693180— Filter  for  Soapy  Water.-I  &!ii 
afraid  a  mter  will  be  of  no  use  for  this  puipojtc.  i 
once  saw  a  filter-maker  put  soap-suds  throui>:h  lai 
filter  as  an  illustration  of  efficiency  before  the  jun 
at  an  exhibition,  and  he  could  not  haye  done  \ 
worse  thing.  About  one-third  of  the  soap  appcanj 
to  come  through  with  the  filtered  water.   I  \c^>k  a 

fentieman  who  had  a  similar  trouble  to  jonn  with 
,000  gallons  of  soapy  water  per  day.  He  (mdpd- 
teted  the  soap  with  the  reagenta  used  in  f^vrjge 
purification,  and  the  water  then  pcuaed  idonf;  a 
broad  open  channel  to  the  river.  This  channel  k^l 
filled  with  some  coarse  cheap  medium ;  the  efflooi: 
was  then  passed  b^  the  autkorities.  If  "  (r^•r7€• 
town  "  will  advertise  his  address,  I  shall  be  pl«k*dd 
to  give  him  any  further  information  I  can  on  tL« 
subject.  Ceab.  £.  Girrus. 

[69320.1— Zinc  Depositing.— If  the  wire  won 
fed  from  between  two  metal  rollers  connected  with 
the  negative  terminal  of  dynamo,  the  anodes  IrJs 
connected  to  the  other,  deposition  of  zincirt'ttld 
take  place  if  the  vat  were  charged  with  a  zse 
cyanide  solution  of  the  following  strength— riz.  - 
Water,  100  parts  by  weight ;  zinc  cyanide,  1  put 
bv  weight ;  potassium  cyanide,  8  parts  b^  w^L^h 
"Die  number  of  wires  that  can  be  done  «(  a  time 
will  depend  greatly  upon  the  gau^;  if  No  1'. 
probably  100  at  once.  b.  Bottoxl 

[69321.]— Taper  Camera  Bellows.-Fa!l 
instructions  r^^aiding  the  materials,  cuttu;  tsA 
folding  of  camera  beUows,  both  square  and  tna- 
cated,  are  given  in  the  "  E.  M."  of  Dec.  16.  h\. 
To  blacken  the  inside  and  brass- work,  the  fuUoso: 
may  be  used:— Well  mix  with  a  palette  kaifet 
thimbleful  of  lampblack  with  four  or  fire  or  wn 
drops  of  gold  size  till  of  the  oonaistence  of  ptittr, 
then  add  to  this  mixture  about  twice  its  bulk  i 
turpentine,  thoroughly  incorporate  them,  auij 
witin  a  camel* 8-hair  brush.  0.  0.  B. 

[69324.]— Dynamo  for  X«iffhtinflr  a  Lamp.- 
A  dynamo  of  the  size  given,  wound  throu^L>?: 
with  No.  22  S.C.C.  wire,  connected  up  in  ahuLt,  ati 
driven  at  2,600  to  3,000  revs,  per  minute,  wiileas-j 
light  an  Edison  10- volt  lamp.  S.  Bcttdxs. 

[69325.1— AoonBtlcaI.—"Mu.  Nu."  oreri^^ 
the  fact  tnat  the  vrindow  is,  in  one  case,  osuii 
ears,  and,  in  the  other,  some  distance  avray.  Tb 
is  quite  sufficient  to  account  for  the  difiemctii 
au^bility.  ^^ 

[69330.]— Medical  OoilB.— The  8eoona<»iT-i 
should  not  have  been  connected  to  thepnm^ 
they  should  be  quite  distinct.  S.  Borrows. 

[69331.]— Sulphate  of  Mercury  CelL-T;' 
have  got  hold  of  the  insoluble  sulphate:  a^eti* 
bisulphate.  W.  Pbbbes  Mjltcoci. 

[69332.1— Steel  Spring.— To  take  the  tanf^r 
out  of  ribbon  steel  is  to  heat  it  until  it  Ikv«ccii 
cherry  red,  otherwise  what  is  called  a  soaking  iKi 
and  then  bury  it  in  lime  until  cold.  To  tempc  :' 
again,  heat  the  steel  until  cherry-red,  andiiliia:^* 
into  oil,  then  amear  it  with  tallow  and  hold  it  t.; 
a  hot  fire  until  the  grease  bums  off  with  a  mI1.>« 
flame.  When  it  does,  cool  out  in  oil  again.  Yea  r^ 
then  find  that  you  have  a  temper  on  the  ^^\  tiia^ 
will  answer  most  purposes.  0.  Oku£:«. 

[69335.]  —  DefecUve  Vision.  —  If  '*  H.  i: 
ith  his  left  eye  looking  at  arm's  laas^  ^ 
three  parallel  equidistant  lines  he  ^^  ^[^ 
drawn  on  the  back  of  a  visiting  card,  sud  v 
white  interspaces  between  the  unes  i^heri  »i 
vertically  appear  whiter  and  brighter  than  wb* 
horizontal  or  vice  vers^,  this  would  accosethe?^ 
aence  of  aatigmatiam.  An  elongated  reprvjtj-i' 
causes  apparent  diplopia.  A  conca,ve  cyUnOrw. 
lens  of  a  power  to  be  detormined,  with  aiis  tit::: 
slightly  right  or  left  from  the  horizontal  meriU- 
or  maybe  a  convex  one,  axis  reverwd-'-^ 
sharpen  the  definition,  and  consequeutlr  \-u,''- ' 
simple  refraction,  if  the  double  refraction  h«v* 
plaina  of  is  traced  to  astigmatiam. 
The  Authob  of 
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The  smokeleas  gunpowder  that  wa*  tr.^*  /" 
successfully  at  the  military  mnnoBnvn»»b'-j^* 
Emperor  of  Austria  attended  near  Spand'B  •  • 
invention  of  an  Austrian  chemist,  Herr  F&U^ '^ 
in  Vukovar.     Herr  Falkeosteio  fin*  (fitn^^  - ' 
vention  to  the  Austrian  War  Office,  in  uk  »  • 
Count  Bylandt,  but  it  was  rejected.   TU  t^P, 
of  Austria,   who  waa  gready  pleaa^  ^*iW\ 
eifect  of  the  amokeleei  power,  espcna^^.^"  A 
siderable  chagrin,  it  is  said,  when  be  latf^'**" 
this  invention  was  accented  at  BeriiD  aftc 
been  originally  intendea  fbr  kit  Qira«nV> 
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UNANSWERED  QUERIES. 


*♦> 


TlU  nmtbtrt  and  Httea  of  fueriu  vMeh  remain  unan- 
tmnd  for  Jive  weke  are  ineerted  m  tkia  <ul,  ^^J/  ''^ 
unantwrni  are  repeated  /our  veeke  a/iertoarde.  We  trust 
our  rtadfTS  vnll  look  over  the  liaif  and  tend  VfKat  informatian 
they  can  for  ike  benefit  of  their  feU&w  eontrUnUors, 


fi'H'A 
6lJ*J9. 


A<itroDomicaI,  p.  331. 

Tele8COi>€!<,  335. 

Guamerius  and  Am%ti  Violins,  335. 

Gramme,  3^)5. 

Curious  Railiray  Management  at  Birkenhead,  335. 


(mXi.  Spring,  p.  421. 

0^)050.  Gas-engine.  42*2. 

6:it)()8.  Injection  Water  and  Losa  by  Vacuum,  422. 

6JObO.  Worsdell's  Two-Cflinder  Compounds,  422. 


QUERIES. 

»♦* 

(V[693i0.]— UairnetloIiiclixiationB  and  Declina- 
tions.—Would  some  reader  inform  me  the  inclinationi 
and  declinations  (magnetic)  for  the  last  five  years,  in- 
cludiuij  1889  ?— P.  B.  L. 

||[d93ll.]— Line  Shaft.— I  have  to  erect  a  line  shaft, 
llOft.  loD?,  on  cast  iron  supports  bolted  to  concrete  or 
jitone  foundation.    There  are  no  means  of  staying  it  near 


maintain.  It  is  desired  to  hayd£.M.F.  aa  high  as  possible. 
— E.  N. 

[09316.]— liOOO.  Firebox.— We  hav.3  built  a  loco., 
and  it  has  only  been  at  work  three  months,  and  this  week 
we  find  the  fire-door  ring  is  cracked  right  through.  It  is 
a  strong  ring.  Sin.  by  13in.,  best  iron.  It  is  broken 
through  one  of  the  rivet  holes  on  tho  right  hand  bottom 
corner,  and  right  opposite  to  the  weld,  which  is  at  the  top. 
The  boiler  pressure  is  1501b.  per  s(|uara  inch.  I  should 
be  extremely  obliged  if  any  kind  fnend  can  tell  me  what 
is  the  cause  of  it  breaking,  as  it  was  perfectly  sound  when 
put  in,  and  now  the  steam  blows  through  rery  bad.  I 
should  be  glad  if  he  can  tell  me  if  it  can  be  repaired  with- 
out taking  it  out,  by  caulking  or  otherwise,  so  as  to  hold. 
— Loco. 

r09347.1— Pyroteohny.— I  am  much  obliged  to  Hr. 
W.  H.  Browne  for  his  reply  to  my  query  hist  week  re- 
specting the  mortars.  May  I  trouble  him  to  ^ve  me  Uie 
rule  for  calculating  the  blowing  charges  required  for  the 
different  sixed  shells,  and  the  kind  of  powder  used  for  the 
various  sizes!  The  larger  the  shell  the  coarser  the 
powder  required,  is,  I  presume,  correct,  but  should  like  to 
nave  full  i>aiticulani.— T.  Pa  arcs. 

re»348.1— G-nn  Flints  and  Flint  Arrow  Heads. 

Will  readers,  who  have  the  opportunity,  compare  the  de- 
scriptions of  the  flint  manufacture  on  pp.  483  and  490  of 
Vol.  XXIX.  EvoLiSii  MscHAXic.  One  says  the  modem 
practice  at  Brandon,  in  Suffolk,  is  to  rest  the  stone  on  a 
wooden  stake,  and  strike  it  with  a  hammer.  The  other 
claims  that  pressure  with  a  stick  is  sufficient  to  detach 
the  flakes.  I  do  not  see  how  this  can  be,  but  should  be 
much  obliged  if  anyone  can  corroborate  the  latter  state- 
ment, and,  if  possible,  give  a  sketch  showing  position  of 
bands,  stick,  &:c.-  -Glattox. 

[0BS49.J— Badiation.— Will  any  reader  tell  me  how  to 
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Plah  oh  uNt  v. 


rwo   BOLTS 


tho  top  of  brackets.  The  line  shaft  is  Oft  from  floor. 
Can  any  of  "ours"  oblige  by  saying  if  the  sketches  of 
side  elevations  and  plan  allow  sofflcient  margin  of  strength  ? 
Diameter  of  shafting  Sin.— £i7Rbka. 

[69342.]— Chipped  Glass.— Will  you  please  tell  me 
how  chipped  glass  is  made!  I  do  not  mean  white  or 
f<r()and  glass.  The  glass  has  a  kind  of  feather-like  or 
froAted  appearance. — £.  Schwbitzeb,  448,  W.  Indiana, 
Chicago,  111.,  U.S. 

[69343.]— Gt>ld  Oolonr.— I  would  feel  obliged  to  any 
reader  for  a  recipe  for  gold  colour.  I  have  used  it,  but  do 
not  know  how  to  prepare  it.— T.  Dasikl. 

[603(4.]— Qasoflrene.— I  have  a  gazogene  which  leaks 
whore  the  metal  mounting  is  joined  to  the  glass.  I  have 
tried  white  lead,  but  it  will  not  stand  the  pressure  caused 
I>y  tho  gas.  If  any  of  **onrs"  would  suggest  a  cement 
fur  this  purpose  it  would  greatly  oblige.— Tuos.  Daniel. 

[60315.]— Viotoria  Dynamo.— To  Mr.  Bottojik.— 
Z  h;ive  carcase  of  four-pole  Victoria  dynamo,  as  per  sketch. 
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estimate  the  time  required  for  a  solid  body  to  oool  from, 
say  f,^  t.p  Fahrenheit,  if  I  know  the  time  required  for 
another  body  of  similar  shape,  but  smaller  dimensions  ? 
Environments  supposed  to  be  identical  Is  the  following 
correct?  Quantity  of  heat  a  specific  heat  x  volume. 
Rate  of  loss  by  radiation  oc  surface  x  some  function  of 
the  temperature  The  specific  heat  and  temperature  being 
supposed  the  same  for  both  bodies,  the  time  required  will 

vary  as  ^o»J^«     The  volume  varies  as  the  cube  of  linear 

surface 
dimensions.     The  surface  varien  as  the  squaie  of  the 
linear  dimensions.    Therefore,  time  of  oooung  will  vary, 
■J  (dimensions) 3 
(dimensions) ''' 


or  simply  as  the 'dimensions.    I  do  not 


X  should  feel  much  obliged  if  you  would  favour  me  with 
tXie  quantities  of  wire  to  put  on  armature  and  P.M.  to 
«et  aa  high  an  E.M.F.  as  pOMible.  CommuUtor  has  84 
X>*i'ts,  armature  oore  built  up  of  laminated  iron,  F.M.*s 
jn»llfaMe  caat  iron.    Also  the  number  of  lampa  it  would 


feel  sure  that  the  above  is  correct,  and  shall  be  much 
obliged  for  any  corrections.  If  the  expression  could  be 
added  to,  so  as  to  compare  the  ratio  when  temperature, 
range  of  temperature,  &c.,  varies,  as  well  as  the  size  of 
si)eGimen,  the  information  will  be  of  value.— Ola rrox. 

[89360.]— Final  B.Sc.  (London.) -Will some oorro- 
spondent  give  me  some  advice  as  to  a  course  of  work  for 
the  physics  of  the  above  exam.  ?  My  difficulty  lies  in 
selecting  the  most  appropriate  textbooks,  and  in  arrang- 
ing a  course  of  practical  work,  so  as  to  beoomo  well 
ac^iuainted  with  all  the  leading  principles.  Am  I  am  at  a 
distance  from  coU^es  and  ncienoc  clasa<.>!},  I  am  obliged  to 
work  entirely  by  myself.— I.ntse  B.Sc. 

rffl35l.]-Mushet,  Basic,  and  Styrian  Steels, 
—would  any  reader  kindly  give  information  as  to  the  use, 
nature,  and  propeities  of  these  three  special  kinds  of 
steel!-M.  B.  6. 

[«352.^-Piano  Pedals.-I  wish  to  put  organ  pedals 
to  my  piano.  Will  Nome  reader  kindly  give  full  aetails 
how  to  make  a  reliable  pedal  action  ?-  Diapasok. 

[e9863.]-Metal  Polishing-. -WiU  someone  kindly 
tell  me  how  to  polish  brass,  block  tin,  and  pewter  surfaces 
a  foot  square,  to  give  it  a  polish  same  as  one  sees  on 
metal  teapots  T— O.  R.  8. 

[693M.]— G.N.B.  En^rlnes.—Wai9omereader  favour 
me  with  a  working  drawing  and  dimeuHions  of  a  Great 
Northern  railway  engine,  with  side  tank,  u«ed  for 
passenger  traffic  T  Ahwone  of  the  tuiine  company's  ex- 
press engines,  with  their  numbers.— 8.  Watmuff. 

[69366.]— Spray  Producer.— I  want  to  make  a  spray 
producer,  as  used  bjr  hairdrcmers.  Will  some  reader  in- 
form me  how,  and  m  what  position,  to  place  the  tubes  in 
order  to  produce  a  nice  fine  spray  ?— Shaver. 

[69366.]— Electric  Clock.- Will  some  reader  kindly 
give  sketch  of  a  good  contact  maker,  and  also  size  of  the 
two  solenoids,  and  number  of  wire  ?  Pendulum  rod,  with 
hea^7'  brass  bob   is  82in.  long,  rdund  permanent  bar 


magnet  Sin.  long,  and  flin.  in  diameter.    The  clock  I  am 
gomg  to  alter  is  a  very  small  one.— A  Four  Tkars'  StJS- 

SPRIBRR. 

[(19367.]— Heating*  Apparatus. —Will  someone 
kindly  state  the  prob<ihlo  cause  of  the  defective  circulation 
in  the  hot-water  heating  apparatus  of  a  small  chapel  in 
the  oountzy  7    Sketch  shows  the  plan  of  the  pipes  (about 


'd 


> 


B 


220ft.  of  jin.).  At  A  the  pipe  passes  over  a  doorway,  and 
thix)ugh  the  wall  on  to  the  ^tilery  staira,  where  an  air 
chamber  is  fixed,  but  without  an  air-pipe.  The  water  is 
poured  in  here,  and  passes  down  lensrth  No.  1,  and  enters 
at  the  top  of  a  square  coil,  boiler  B  down  bdow.  We  can 
get  tho  pipes  fairly  hot  as  far  as  C  on  length  No.  8,  and 
tiien  tlie  heat  decreases,  imtil  on  length  No.  5  it  is  scarcely 
peroeptible.  It  was  suggested  that  an  air-pipe  should  be 
attached  to  the  chamber  with  the  end  open.  This  was 
done,  with  the  result  that  the  water  boiled  over  at  thifc 
point,  and  the  fire  had  to  be  put  out.  The  apparatus  is 
about  20  yeais'  old.  Does  it  require  renewing,  or  what  I 
Please  help.— Mallor. 

[69366.]— Induction  Coil.— To  Mb.  Erwbst  Baugh 
OR  Otbrrs.— Will  you  oblige  me  with  amethod  of  winding 
the  sectionB  of  a  disc-wound  ooilt  It  was  given  by 
"  Inductorium  "  some  yean  back ;  but  I  have  not  got  the 
identical  number,  nor  can  I  procure  it.  I  am  unoextain 
as  to  the  manner  in  which  the  sections  are  joined  in  pain, 
and  the  best  method  of  winding  them.  The  dimensions 
of  the  coil  I  am  constructing  are  as  follows:— the  oore, 
1ft.  long,  bjr  liin.  thick,  wound  with  two  layers  of  No. 
14S.S.C.C.  wire,  over  this  an  ebonite  tube  1ft.  long,  and  ^in. 
thick.  I  have  for  the  secondary  41b.  No.  36  8.s.o.c.  wire, 
and  21b.  No.  35  s.s.c.c  wire.  Would  this  quantity  be 
sufficient,  or  would  it  be  advisable  to  add,  say,  another 
pound  of  No.  36  7  I  intend  to  wind  it  in  66  sections, 
making  the  body  of  the  secondary  6in.  long.  The  centres 
of  the  terminal  discs  are  6in.  above  the  baseboard.  Can 
you  tell  me  a  way  of  making  the  spring  for  the  break 
(A]^'  form),  and  the  size  the  hammer  should  be.  I 
bchevc  this  is  rather  a  delicate  part  of  the  apparatus.— 
C.  £.  G. 


I.]— Camera.— Will  any  reader  give  me  instruc- 
tioitis  and  rough  outlines  how  to  make  a  box  oameta,  6in. 
by  4in.,  one  that  can  be  revermd— that  is,  that  you  can 
have  6in.  upright  or  4in.  upright— and  what  is  the  longMt 
distance  you  can  have  it  expand,  and  what  aise  lena  will 
it  take  T— A  Blacksxitii. 

[69360.]— Biff  Bloomer.— Will  any  of  your  readers 
inform  me  when  McConnel  first  introduced  the  Big 
Bloomer  single-wheel  passenger  engines  on  the  L.  & 
N.  W.Ry.  T  Of  the  origm  of  the  name  *'  Bloomer  " ;  and 
also  fuxnish  a  description  of  one— if  possible,  that  which 
was  made  for  the  Exhibition  of  1862.  Was  the  original 
design  of  these  engines  adhered  to,  or  altered  latterly  t— 
H.P. 

[6936l.]-Wine  in  Extract  of  Beef. -To  *'G. 
M."  AND  Others.— How  can  I  detect,  and  quantitatively 
determine,  the  amount  of  wine  contained  in  a  semi-fluid 
extract  of  beef !  Will  the  following  method  answer  t 
Make  the  extract  up  to  a  measured  volume  with  water, 
distil  off  I,  and  (for  qualitative  test),  determine  whether 
the  distillate  reduces  chromate;  and  for  quantitative 
determination,  make  distillate  up  to  original  volume,  and 
take  sp.  gr.  t  How  can  I  determine  whether  the  wine  be 
port,  sherry,  etc. !— Baxr  Tea. 

[69362.]— Telephony.— Will  Mr.  Mason  tell  me  how  I 
can  fix  a  Dell  telephone  receiver  in  same  case  as  call  bell ! 
I  have  four  receivers,  so  I  want  to  fix  one  in  case  for 
speaking  into,  and  another  for  putting  to  ear  and  reoeiv- 
iDg  answer.  I  suppose  both  ends  would  be  alike.  Please 
send  sketdi  for  connections  for  same.— Emoihssr. 

[69363.]-Galvani8in^  Steel.— Can  a  thin  sheet  of 
steel  be  galvanised,  that  is,  coated  with  zinc  by  being 
dipped  into  melted  zinc,  without  loss  of  strength ;  and  by 
whomt— J.  K.  8. 

[69364.1 -Vibration  of  Violin  Strings.— I  shaU 
be  obliged  by  information  as  to  the  number  of  vibrations 
of  each  of  the  four  strings  of  the  violin  respectively  when 
at  their  full  length !— K.  L.  K 

[69S66.]-Slittinff  Metal. -I  have  to  out  a  large 
number  of  very  fine  slits  one  inch  long  in  rolled  metal  }in. 
thick.  How  can  I  do  this  expeditiously  T  I  have  been 
using  a  jeweller's  watch-spring  saw ;  but  it  is  very  slow 
and  tedious  work.  Are  there  equally  fine  amall  areular 
saws  about  an  inch  in  diameter:  and  if  so,  how  oould  I 
rig  up  one  in  a  cheap  f  oot^lathe  T— C.  T. 

[^866.]— Coil  Beffulator.- To  F.  W.  Mabow,  or 
8.  K.  BoTTONR.— Have  you  seen  Dr.  Spamer'a  Portable 
Induction  Apparatus  t  Oan  vou  explain  now  the  regulator 
is  made  T  And  what  of!  Also  how  it  works  T  There  is  a 
hole  in  what  seems  to  be  wood ;  the  hole  is  fin.  dia..  Sin. 
longw  A  rod  slides  in  the  hole,  .and  increases  the  current 
as  it  is  pushed  in.  A  piece  of  string  hanging  in  the  hole 
keeps  the  rod  in  any  position.  The  rod  looks  like  carbon, 
and  is  covered  wiUi  paper.  The  spring  is  not  in  connection 
with  a  wire.— P.  Sykes. 

[69867.]— Gold  Colour.— To  F.  W.  Kasov.— What 
are  the  braas  fittings  on  medical  ooila  ooated  with,  which 
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makes  them  look  like  old  gold  T  They  are  not  gold-plated. 
The  coating  mbe  off  with  emery  paper.  When  thus  coated 
they  do  not  tamiBh  as  soon.— P.  Bykbs. 

[68868.1— Qnmmed  LabeUi.— I  have  some  labels 
which  I  wish  to  gum  on  the  back.  I  have  tried  ordinary 
mm ;  but  I  cannot  make  it  answer.  Is  anything  added 
to  the  gam  T— P.  Stkxb. 

[60369.]— BookbindinflT*— Will  someone  be  good 
enough  to  give  directions  for  rounding  the  backs  of  books 
nrevions  to  putting  on  the  oovers !  As  the  nimiber  of  the 
"  KM."  containing  the  artide  on  **  Bookbinding  "  is  out 
of  print,  I  feel  sure  that  if  directions  sufiBcient  to  enable  a 
person  to  bind  periodicals,  &&,  strongly,  and  with  a  fairly 
good  appearance,  were  given,  with  a  list  of  the  necessary 
tools  tnat  can  be  made  or  procured  at  a  moderate  cost, 
they  would  prove  very  useful  to  many  readers  of  the 
MaCHAinc.— l)ixBT. 

[69370.]]— Smith's  Forges.— I  am  abbufto  put  up 
some  smiths'  forges  for  myself  .and  I  want  to  do  the  work 
well  and  right  the  first  time.  I  have  water-tue  irons  with 
l|in.  holes,  and  purpose  having  blast.  Now,  what  I  want 
to  know  is,  what  is  the  very  best  blast  fan  to  buy.  My 
work  is  both  livht  and  heavy :  that  is  why  I  have  l^in. 
holes.  I  have  been  told  that  the  Capdl  patent  fan  is  a 
good  one,  also  the  Sturtevant  fan  ;  but  whatever  make  it 
u,  it  must  be  very  powerf  uL  1  can  take  my  heats  all 
right  if  I  have  plenty  of  blast.  Eindlv  give  hints  on 
fixing.  There  will  be  four  fires.  Bhomd  I  reduce  the 
main  pipe  from  fan.  Should  I  also  reduce  more  still,  the 
pipe  gomg  into  the  tue-irons ;  also  should  I  caulk  the  pipe 
at  tue-iron  !  What  ^eed  should  the  fan  run  7  If  any  of 
your  correspondents  can  assist  me  in  this,  I  shall  fed 
greatlv  obliged ;  but  let  the  fan  be  as  silent  a  one  as 
possible.— EiroiwB  Smith. 

[69871.]— North  Ijondon  Ijocomotives.— Will 
some  correspondent  give  doioription  and  dimensions  of 
the  foUowinff  North  London  locomotives :— passenger 
engine,  outsiae  cylinders,  such  as  Nos.  2^  8,  11,  18,  21,  66. 
FasMDger  eng^e,  inside  cylinders,  Nos.  109,  or  118. 
Goods  engine,  Nos.  62,  77,  78,  or  80.— F.  V. 

[69872.1— Thought  Seading.— Would  readera  who 
have  had  any  experience,  and  who  take  an  interest  in 
thought  reading^  thought  transference,  and  other  kindred 
subjects,  say  if  it  is  bad  for  one  to  do  too  much  in  experi- 
mentmg  in^  and  with  the  art  of  mind  reading !  Does  it 
oause  fainting  fits,  trance,  catalepsy,  or  death  t  Is  dair- 
voyanee  imposture  t— Thodoht  Bbadsb. 

[60378.]— Bioyoles—Botary  v.  Pedal  Motion. 
— ^Would  some  readers  who  have  tried  both  the  ordinary 
rotary  and  the  pedal  motion  (as  in  the  Facile)  kindly  give 
opinions  as  to  the  latter  T  It  would  appear  that  there  is 
some  drawback  to  the  pedal  motion,  if  we  may  judge  from 
the  eon^tarative  scarcity  of  this  type  of  bicyde.  I  was 
thinking  of  getting  one  of  this  kind,  and  I  should  be  glad 
to  know  the  opinion  of  inractical  bicyclists  on  the  point. — 
F.F. 

[69374.]  —  Silverins:  liOoklng^Glasaes.  —  Will 
some  experienced  man  be  so  kind  as  to  give  me  a  good 
Xnacticable  redpe  for  silvering  looking^-guuMsos  1— J.  IIosr. 

[69876.1— I<ooo.  Work.  Ac—l  shall  be  much  obli^^ 
to  anv  ox  "  ours*'  who  will  give  me  any  information  with 
regard  to  the  following  T  Axe  the  gradients  heavy  on  the 
South  Wales  section  of  the  G.  W.  une !  Is  not  an  hour 
to  Reading,  and  8|  hours  to  Milford  (express)  rather  slow 
running!  Are  the  Q.W.  looos  as  good  as  tnoae  on  the 
Brighton  and  South  Coast  7  I  have  neaid  that  the  Severn 
Tunnel  is  only  expected  to  last  a  few  years.  Is  this  so  t 
and  whyT  Is  the  road  from  London  Bridge  to  Ports- 
mouth heavy?  and  the  South  Coast  Co*s  service  to  the 
Isle  of  Wight  as  good  as  the  South  Western's  T  Are  the 
expresses  on  the  "  Portsmouth  direct  *'  equal  to  those  on 
the  South  Coast  T  Is  the  latter  Co.'s  servioe  to  the  Con- 
tinent good !— QuAos. 

[60876.]— Cycle  Fitting^.  —  I  frequently  require 
pajta  (brackets,  etc.)  for  frames^  of  patterns  not  obtain- 
able at  the  agendes.  I  have  hithoto  had  them  forged, 
but  find  this  an  exi>ensive  method,  and  the  f orgings  are 
not  alwavs  sound.  Could  I  get  them  cast  in  steel,  or 
would  it  break  T  As  I  don't  want  a  large  quantity,  I  can't 
get  them  stamped.— A.  F.  SHAKSspxAa,  Dresden. 

[69377.]— Phosphor  Bronze  v.  Steel.— Will 
phosphor  bronxe  hubs  wear  as  well  as  sted  ?  Ounmetal 
IS  useless,  as  spokes  pull  out  sooner  or  later.  I  refer  to 
the  ball  hubs  of  safeties.  My  objection  to  sted  is,  that  a 
special  stamping  is  required,  wmch  would  want  special 
machinery  for  turning  up.  The  hubs  are  intended  to  last 
an  indefinite  period  (so  long  as  the  spokes  don't  pull  out), 
the  bearings  being  easily  replaceable.— A.  F.  Shakespkak, 
Dresden. 

[60378.1— Swans.— I  have  a  pair  of  swans,  which  are 
oontinuaUy  fiying  away.  I  have  out  the  feathers  off  one 
win^f ;  but  they  ny  away  as  soon  as  the  feathers  have  grown 
agam.  ^They  have  a  good  piece  of  water  to  swim  on.  Can 
any  kind  reaaer  tdl  me  an  effectual  method  of  preventing 
them  flying  without  disfiguring  them !  What  do  they  do 
with  the  swanron  the  Thames  and  other  places  I— Nemo. 

[69879.1  —  Fret-Work  Kaohine.— WiU  someone 
kindly  inform  me  how  to  construct  a  fret-work  machine, 
and  where  to  get  the  material  ?  I  have  the  bottom  part 
of  a  sewing  machine.  Would  that  be  of  any  usel- J. 
Mackat. 

[09380.1- Vertical  Engine.- Would  T.  C,  Bristol, 
or  any  other  friend  tdl  me  about  the  power  of  a  small 
vertical  engine  I  havei :  but  I  have  never  had  it  under 
steam  yet,  as  I  have  no  boiler.  The  engine  sits  on  a  bed- 
plate Icwt.,  with  4  turned  bright  oolums,  with  2  cylinders 
a  l-16in.  bore,  with  42in.  stroke,  the  2  cranks  on  the 
quarter,  with  a  fiywheel  27in.  dia.,  and  931b.  we^ht.  I 
bou^t  it  to  drive  my  lathe,  7in.  centre,  6ft.  bed,  screw- 
cutting.  Also  what  height  and  diameter  of  boOer  should 
I  have  to  engine  (must  be  vertical)  f — J.  Q. 

[6838i.]-Joints  of  Steam  Boilers.- What  are 

the  largeHt  diameters  of  steel  rivets  and  iron  rivets  used 
in  the  largest  marine  boilers  T  What  is  the  usual  allow- 
ance of  length  for  forming  the  heads  of  largest  aixe  rivets  ? 
What  are  the  pitches  of  nvets  used,  say  in  one  or  two 
particular  cases  of  large  boilers  for  triple-expansion 
engines !  Give  sises  of  rivets,  thickness  of  plates,  and  as 
many  particulars  of  the  riveted  joints  in  the  said  one  or 
two  cases  atf  possible.  Are  sted  rivets  used  now  for  sted 
plates  t— £.  MxasoiTB. 


[69382.1— Brewing-.-Would  Dr.  Sykes  please  say  if 
an  iron  boiler  wOuld  &  for  boiling?  wort  in  ?  As  I  find  a 
difficulty  in  getting  brewer's  yeast,  could  he  inform  me 
how  to  make  it.  — Wm.  Timi'sox. 

[69383.] -Self-Inkincr  Bookbinder's  Armin? 
Press.— Would  vou  kindlv  inform  me  how  to  work  the 
above  T  It  will  be  used  for  blocking  doth  covers,  the 
border  in  black  ink,  and  the  title  of  book  in  centre  in  gold. 
Are  the  cloth  covers  prepared  or  sized  in  anyway  to  reodve 
the  ink  or  gold  T  I  suppose  thepress  is  used  cold  for  the 
ink,  and  heated  for  the  gold.  What  kind  of  ink  or  size 
is  used  t  How  can  I  make  the  brass  block  stick  to  the 
press,  &o.  T— X.  Y.  Z. 

[69384.]— SilverinfiT  Olass.— Can  any  fdlow  reader 
give  me  information  about  silvering  glass,  as  I  have  a 
piece  of  plate  glass  12in.  by  14  which  I  want  to  silver  my- 
sdf .    About  what  would  it  cost  ?— W.  E. 

[69386.1— Bicyole  Vibration.  — I  have  a*  safety 
bicyde,  the  front  whed  of  which,  when  passing  over  pave- 
ment, vibrates  very  much,  consequently  making  my  hands 
very  sore ;  in  fact,  the  soreness  is  such  that  sometimes  I 
cannot  apply  the  brake.  I  am  thinking  of  getting  some 
other  make  of  a  machine.  Will  some  kmd  leader  aid  me 
in  the  selection  of  a  machine,  by  saying  which  make  will 
correct  the  above  ?— Ronon  Koads. 

[69386.]— De  Meritens  Dynamo.— How  are  the 
connections  made  between  the  field  magnets,  and  to  con- 
nect up  to  brushes  T  The  machine  is  to  be  exdted  by  a 
single  light  Gramme.  A  sketch  of  connections  would 
greatly  oblige,  and  any  particulars  respecting  this 
machine.  Am  in  a  fog,  as  I  nave  had  nothing  to  do  with 
this  class  of  dynamo  before.— Maoxbto. 

[69387.]- Hydraulic.- Will  some  reader  kindly  tell 
a  20-vear  subsmber  the  best  liquid  to  charge  a  hydraulic 
punch  cylinder  with,  as  I  find  that  water  alone  rustH  the 
cylinder  and  works  very  much  when  the  punching  bear 
has  been  standing  idle  for  a  few  weeks.— R.  Hayward. 


AHSWESS  TO  CORBESFOHDEHTS. 
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*•*  Att  eommynieaiiont  thauld  be  aidres$ed  to  (he  Eniroa 
o/ukt  ExousH  MaoHAxio,  832,  Stramit  W,  O. 


Hnrrs  to  corbespondents. 

1.  Write  on  one  side  of  the  p>aper  only,  and  put  drawings 
for  illustrations  on  separate  pieces  of  piper.  2.  Put  titles 
to  queries,  and  when  answering  queries  put  the  numbers 
as  well  as  the  titles  of  the  queries  to  which  the  replies 
refer.  8.  No  charge  is  made  for  inserting  letters,  queries, 
or  replies.  4.  LeUien  or  queries  asking  for  adozesses  of 
manufacturen  or  ooiresnondentSf  or  where  tools  or  other 
artides  can  be  purchased,  or  repbes  giving  such  informa- 
tion, cannot  be  inserted  except  as  advertisements.  6.  No 
2 uestion  asking  for  educational  or  sdentific  information 
I  answered  through  the  post.  6.  Letters  sent  to  corre- 
spondents, under  oover  to  the  Editor,  are  not  forwarded, 
and  the  names  of  correspondents  are  not  given  to  in- 
quirers. 

*•*  Attention  is  especially  drawn  to  Hint  No.  4.  The 
space  devoted  to  letters,  queries,  and  replies  is  meant  for 
the  general  good,  and  it  is  not  fair  to  occupy  it  with  ques- 
tions such  as  are  indicated  above,  which  are  onlj  of  mdi- 
viaual  interest,  and  which,  if  not  advertisements  in  them- 
sdves,  lead  to  replies  which  are.  The  "  Sixpenny  Sale 
Column  "  offers  a  cheap  means  of  obtaining  such  informa- 
tion, and  we  trust  our  readers  will  avail  themsdves  of  it. 

The  following  are  the  initials,  ftc,  of  letters  to  hand  up 
to  Wednesday  evening,  August  21,  andunaoknowledgea 
elsewhere: — 

H.  Stubbs- Phos— Stero— W.  A.— A  Young  Hand— C.  F. 
D.  Marshall— Practical  Cutler— Bailey— Coil-nJ.  Devey 
—Lens— Gray's  Inn— One  in  a  Fix— A.  N.— T.  W.  Jd. 
—Catgut— Chlorine- A.  W.— D.  L.— Geo.  W.  Wany, 
C.E. 

Safety.  (There  is  no  necessity  to  make  a  modd  before 
taking  out  a  patent,  as  the  Patent  Office  does  not  require 
models— drawing  being  sufficient.  If  for  your  own 
satisfaction,  or  in  order  to  test  some  movement,  you 
require  a  modd,  it  is  eatj  to  get  the  parts  made  by 
different  mechanicians.  Make  working  orawings  of  the 
parts  required,  and  send  them  to  widdy  separated 
parts  of  the  countrr  if  you  feel  so  indined ;  but  surdy 
the  machine,  or  whatever  it  is,  can  be  so  suffidently 
described  in  3rour  provisional  specification  as  to  prevent 
anyone  else  taking  it.)— Stbam.  (Whatever  methods 
of  utilising  exhaust  steam  are  known  are  described  in 
back  volumes ;  but  we  cannot  form  any  definite  opinion 
from  your  vague  references  as  to  whether  vou  refer  to 
Honigmann's  "  soda  boiler  "  or  to  some  of  the  crack- 
brained  schemes  periodically  introduced  by  dreamers. 
Neither  "chemical  correspondents  nor  physicists"  can 
explain  the  **  prindples  and  action  "  of  apparatus  unless 
they  have  some  idea  of  ^e  nature  of  the  appanU;us,  and 
that,  unfortunately,  you  have  foigotten  to  supply.) — 
F.  J.  G.  (We  Bcsfody  understana  you.  Are  there  not 
suffident  directions  for  making  shocking  coils  in  back 
volumes— even  in  recent  numbers  T  or  is  it  some  special 
information  you  want!  As  to  any  *'  detrimental  con- 
sequences "  foUowing  the  taking  of  shocks  from  a  coil, 
how  can  anyone  answer  without  more  definite  datat 
Some  people  can  stand  so  much  more  than  others.  Have 
you  looked  through  the  index  of  the  last  volume,  for 
instance  ?)— E.  Hcbbakd.  (If  anvone  commits  miuder 
in  this  country,  and  the  crime  is  brought  home  to  him, 
it  will  not  matter  of  what  nationality  he  is ;  the  law  will 
be  carried  out.  You  are  apparently  thinking  of  the 
law  of  extradition,  for  it  would  be  impossible  to  try  a 
foreigner  here  for  a  crime  committed  in  his  own  countzy.) 
— Anxiocs  to  Learx,  F.C.  (See  a  textbook  or  tiie 
back  volumes.  Must  be  very  "anxious"  when  the 
matter,  or  all  that  can  bo  said  deflnitdy,  is  fully 
explained  in  any  textbook.)— Dioxe.  (In  aakinv  for 
information  it  is  essential  that  the  questions  should  be 
put  in  a  definite  form.  You  seem  to  have  dropped  into 
rhyme,  and  it  would  be  neoessary  for  many  readers  who 
could  answer  your  query  olf-hand,  if  put  plainly,  to 
reperuse  your  lines  perhaps  twice  in  order  to  get  at  the 
dimensions  or  data  given.  And  what  is  more— you  not 
only  want  an  answer,  bat  a  diagram  which  would  prob- 


ably be  of  no  use  to  anyone  but  yourself,  ami  not  ra^^ 
to  you.  What  the  bee  and  the  rose  have  to  do  \i-\th  the 
displacement  of  steamers  we  fail  to  undenun<L'-i.vl 
TERBSTBD.  (How  cau  auvono  say  whether  yoo  a^t^d 
make  a  **  medical  coil  and  induction  oombin^fil."  with- 
out knowing  something  of  your  capsbiliUe*!  Wf 
should  think  you  would  most  likdy  ful ;  but  tho^  u 
nothing  like  trying,  and  there  is  plenty  of  infomuiiioQ 
in  back  numb^,  or  in  the  usual  textbooks  or  numulo.) 
— Ai'PEBXTiCB.  (Have  not  a  sufficient  numW  rrf 
djmamos  been  given  that  you  should  send  a  sketch  of  a 
very  ordinary  pattern,  and  expect  us  to  engrire  H ! 
Look  at  your  bade  numbers,  and  you  will  find  ail  th« 
information  needed.) — CrAsriot.  (Tour  query  n  not 
suffidently  definite ;  out  as  you  donbtlecBi  luunr  wh-Hh^ 
you  mean  works  on  metallurgy  or  dectro-metalhir^^, 
we  would  suggest  that  you  procure  the  catalo^<-H  of  tbv 
booksellers.)— CouxTRYMAN.  (See  indices.  Are  tba? 
any  works  of  the  kind  J)— Birra.  (Simply  s  j.^iin- 
tion  of  rice  we  believe,  useful  in  making  W,  ^noiv 
it  contains  sturch.  It  is  advertised  in  this  couQtn ,  a&d 
an  advertisement  in  the  Sale  Column  would,  no  .1  nht, 
procure  you  an  answer— perhaps  an  agency  f'lr  Itiiy.j 
— Oeoawist.  (We  do  not  think  the  specification  m  {)^ 
large  organ  for  Sydney  has  been  published  at  {.r->^iit , 
but  you  will  find  some  details  in  back  numb^r>  -W. 
GoDOBN.    (The  so-called   sunspot  period  i«  ff)rrv'-t!y 

given  as  "about  eleven  years,"  but  no  deflnit?  .fnn  ->- 
on  between  that  and  the  weather  has  been  6»tal>li>h"d. 
The  reoords  for  1879  are  available;  bat  wothrrU'i 
very  indefinite  artide,  for  it  may  be  fine  in  Luai<n, 
rainy  at  Workington,  and  stormy  at  H&8tinp<t.  The 
sunspots  have  very  little  control  over  the  weather -thit 
is  certain,)- D.  L.  (You  can  obtain  Mr,  V!^:* 
engmvings  of  looomc^ves  by  addresBing  the  vxtkn, 
T.  West,  DarlingtoiL  There  are  several  sb^a  of 
engravings.)— C)*M.  (The  ferrous  oxskte  dcv>lap«r 
has  been  described  many  times ;  but  we  do  not  ^ef  byw 
anyone  is  to  answer  your  query  h^ded  "Bmlua 
bottle."  There  must  oe  more  narticalarB;  butao 
doubt  a  little  search  in  back  numSerawillpro'nn-^  the 
information  required.) — Q.  Nbal.  (See  Hints  Xo.  4 
above.)— K-  Y.  Z.  (See  recent  back  numbew  and  the 
indices  of  the  volumes  already  ooxnpleted.) -Ax  l  in  ix 
(Watt's  "  Electro-Metallurgy  "  will  no  doubt  smt  hi 
see  indices.)  —F.  B.  C.  (For  what  purpose  is  the  >.fJ^ 
t«quii«d  ?  A  furnace  suitable  for  a  looomotire  r  >ii.i 
not  be  the  most  economical  for  a  ComiMi  bo;l7. - 
Clock  Towers.  (Answered  hundreds  of  time..  « 
indices.)— A  Gau^e.  (You  must  really  look  op  Wi 
volumes.  The  arguments  for  and  against  jmohn^ 
have  long  ago  been  stated,  and  we  cannot  retnm  t'>  (w: 
subject.  We  believe  there  is  no  doubt  Uut  U)\it>yyj  a 
injurious  to  some  men,  and  that  its  effect«  at  tt^  V< 
are  onlv  tolerated  by  all— just  as  those  of  tea  anh  dT 
arc.)— Anxious.  (Consult  a  local  director>'  or  nr*- 
iwper.  We  cannot  ask  for  local  addresses,  exx  p-  ^  '^^- 
Address  Column.) 


The  Thousands  of  Ken  cmd  Women  wb 

tried  the  effect  of  wearinK  HARNESS*  ELECTROPATHK   >    ' 
ddiKhted  with  the  npeedjr,  nAturiU.  and   comforUMc  mMn> 
affurded  in  cases  of  NerTOUS     Weakness,     Rheumiti-m,    *• 
Lumbago,    Brain   Pa«,   Sleepiessneas,   Dyspepsia,  Lncr  mi 
Uitordera,  &c.    All  in  search  of  Healtli  and  Str<-nir.h  *!• 
once  for  Book  of  Testimonials  or  call  and  see  thes^  ^pruic- 
appliances    scientifically    tested    at    the    ElecUo|>«'.h.c    u.  J 
Institute.  52,   OXFORD-STREET.  LONDON*.  W         -.r 
bone-pUcr).    Sole    Proprietors,   the   Medu-al    Bsttrr;.   i«.  i  : 
C.   B.   Harness,    President.      Consultation  and    u<l».cr   :>•  , 
personiilly  or  by  letter. 


Mvf 


At  a  recent  meeting  of  the  Genevan  Society  of 
Physics  and  Natural  History,  M.  Mallet  eii\M 
two  balls  of  almost  perfect  speridty,  about  ia.  in 
<]Uameter,  one  black,  and  of  vegetable  orijjin.  tie 
other  white,  and  of  mineral  origin,  but  boib  pr  • 
duced  by  a  mechanical  movement.  The  Ma*  ^  ^'\J 
had  been  found  witii  another  in  a  piece  of  oak  .yi  :Ji 
had  long  served  as  the  shaft  of  a  mill-whet>'i.  A 
cavity  having  formed  in  the  wood,  throuffh  di^^^ 
or  the  work  of  some  insect,  the  dust  of  the  -v  ■  ^i 
with  acquired  moiature,  had  be«i  rolled  into  tha 
spherical  form,  growing  in  size,  like  a  snovrluu  j 
slow  process  of  many  years  probably,  as  the  vhm 
was  very  old.)  The  white  ball,  a  calcareous;  i^*  ^.  • 
was  found  with  many  others  in  a  grotto  tiaver^ 
by  a  torrent  which  flowed  into  the  Rhone. 

Thb  American  paper  Science  describes  the  re*'^!'' 
of  some  experiments  recently  at  the  Massachus^"> 
Agricultunu  College  to  discover  a  method  of  hi-^^' 
ing  the  fruitiqg  of  trees  where  the  soil  ia  moUt  ati 
ri3i,  and  where  fruit  trees  consequently  pro* 
largely  to  wood  and  foliage,  and  fail  to  prj>l'i  >^ 
fnut  until  thev  reach  a  considerable  age  ande.-?. 
A  row  of  crab-apple  trees  was  selected.  Tnrw 
were  girdled  by  cutting  out  a  ring  of  bark  our- 
eighth,  a  quarter,  and  a  half  inch  wide  at  Je 
ground;  three  more  were  girdled  to  the  an*^ 
widths  just  below  the  main  branches,  and  others  •« 
one  or  more  of  the  main  branches.  AU  the  ^i^<^ 
made  near  the  groimd  healed  readily  and  compWtt  i^^ 
those  on  the  main  trunk  healed  less  oompletdr  ^ 
sufficiently  to  insure  a  good  growth  of  tree:  t..* 
on  the  branches  healed  less  completely  still.  ^^'^  -- 
two  instances  the  new  growth  failed  to  me^i.  ^^^ 
the  branch  died  in  the  spring.  All  showed  !^^^'\ 
increase  in  tniitfulneas  over  those  not  grdl<*d  *-^* 
little  difference  was  observed  in  the  effect  ot  '-^ 
various  widths.  But  no  definite  conclusion  cm  w 
drawn  yet  as  to  the  oonsequence  of  this  treitiiic^ 
on  the  permanent  health  of  the  tree.  Obi«mt> >»^ 
for  many  years  can  alone  determine  thii  p  'la^ 
series  of  experiments  made  at  the  same  pU«^^ 
years  ago  showed  that  by  removing  a  rinfi  of  ^  * 
early  in  July  from  fnut  trees  the  ripeiui*?  ^ 
hastened  one  or  two  weeks,  and  that  the  u»rt^^ 
size  and  early  maturity  were  not  obtained  »t  ^ 
expense  of  the  quality. 
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